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Comments on the Proposed 2010 Integrated Report:
Clean Water Act Section 303(d) List of Water Quality Limited Segments
and Clean Water Act Section 305(b) Assessment of Surface Water Quality

The Sanitation Districts of Los Angeles County (Sanitation Districts) appreciate the opportunity to
comment on the subject document. The Sanitation Districts are a consortium of 23 independent special
districts serving the wastewater and solid waste management needs of over five million people and 3,300
industries in Los Angeles County, California. The Sanitation Districts currently operate and maintain
over 1,400 miles of trunk sewers and 11 wastewater treatment plants that collectively treat over 450
million gallons per day of wastewater. Of the 11 wastewater treatment plants, nine are located in the Los
Angeles Region. Seven of the these treatment plants discharge to inland surface waters in the San Gabriel
River, Santa Clara River, and Rio Hondo watersheds; one discharges to the Pacific Ocean; and one does
not discharge to surface waters but instead solely supplies recycled water for irrigation.

Although the Sanitation Districts support the overall methodology used by the Water Boards to produce
the 303(d) List, including application of the State Water Board’s Quality Control Policy for Developing
California’s Clean Water Action Section 303(d) List {Listing Policy), the Sanitation Districts do have
serious concerns with several listings, especially the proposed new listings for Benthic Macroinvertebrate
Bioassessments for Reaches 5 and 6 of the Santa Clara River. A summary of comments on this issue and
several others are presented below; detailed comments are included in Attachment A,

First, the Water Boards have not yet established water quality objectives to evaluate benthic
macroinvertebrate bioassessments for water quality standards attainment. Thus, at this point, there is no
non-attainment of a water quality standard that could justify the impairment listings. The State Water
Board is only now beginning to develop water quality objectives for benthic macroinvertebrates in
streams, which underscores the fact that such standards do not exist and are needed before further
regulatory decisions are made based on the bicassessments.

Second, State Water Board staff attempt to use a narrative toxicity objective to justify the benthic
macroinvertebrate listing. The Sanitation Districts believe that the narrative toxicity standard can only be
used to justify a toxicity listing and the use of this narrative standard to justify a listing for a parameter for
which no standard exists is patently improper. This objective notwithstanding, the narrative toxicity
objective requires that, “waters shall be maintained free of toxic substances in concentrations that are
toxic to, or that produce detrimental physiological responses in, human, plant, animal, or aquatic life.”
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[Emphasis added.] No attempt has been made to establish a causal relationship between any toxic
substances appearing as separate listings in the Santa Clara River and the bioassessment results. In
support of the proposed bioassessment listing decisions, the Fact Sheets for the listings and the Staff
Report for the 2010 Integrated Report (Staff Report) noted a co-occurrence of impairments for certain
substances in Santa Clara Reaches 5 and 6. However, the data presented to support these listings are for
non-toxic substances (indicator bacteria), for substances that do not occur in amounts toxic to aquatic life
(chloride), nonrepresentative due to management actions that have been taken that reduce concentrations
(chlorpyrifos and diazinon), inappropriately assessed (copper), or based on outdated standards for a
pollutant that is only bioavailable at conditions not present in the river (iron).

Third, the proposed listings for Benthic Macroinvertebrate Bioassessments are based on application of the
Southern California Coastal Index of Biological Integrity (SoCal IBI), which is calculated by scoring
bioassessment results from a receiving water location. A lower score does not necessarily indicate
impairment, because different types of streams are expected to support different types of invertebrate
communities. In particular, the bottom of low gradient streams such as Santa Clara River Reaches 5 and 6
(less than 1% gradient) are typically composed of fines and sand, while the bottom of high gradient
streams are typically composed of rocks and cobble. These are two very different habitats for benthic
macroinvertebrates, which therefore support very different populations. While the scientists that
developed the SoCal IBI attempted to incorporate reference conditions into the index itself, the streams
used to develop the index did not include any low gradient/low elevation streams in Los Angeles County.
In fact, subsequent work published by the lead scientist in development of the index acknowledges that
the SoCal IBI does not adequately address reference conditions in low elevation sites. Other expert
scientists in this field have weighed in on this issue as well and concur that reference conditions for low
gradient streams in southern California have not been identified. Furthermore, a recent study that
examined a wide range of low gradient streams in southern California, including multiple locations
assumed to be representative of reference conditions, observed so-called “impaired” IBI scores at every
location. The data from this study indicate that low gradient streams in southern California, even those
expected to be reflective of reference conditions, often have IBI scores in the range considered “impaired”
for the proposed bioassessment listings. Additionally, as part of the State Water Board process to develop
water quality objectives for benthic macroinvertebrate communities based on IBI scores, a technical panel
was convened to prepare a report on development of a network of adequate reference sites to support such
objectives. In its report, the panel noted that adequate references sites have not been identified in southern
California.

In addition, Santa Clara River Reach 6 should not be listed for benthic macroinvertebrate bioassessments
because no data of any kind have been provided to support a listing. The single sampling location
provided in the Fact Sheet for this listing is actually in-Reach 5 of the river, not Reach 6. Furthermore, the
SoCal IBI was developed for perennial streams and Reach 6 is not perennial as water is not present
throughout the reach year-round. Reach 6 is typically dry upstream of the discharge from the Saugus
Water Reclamation Plant and becomes dry again a short distance downstream of the discharge as the
water infiltrates into the sandy riverbed.

Finally, notwithstanding the impropriety of listings for parameters without standards, the process used to
categorize the proposed listings for bioassessments appears to be inconsistent among the various regions
of the State. While the proposed 2010 Integrated Report contains new Category 5 303(d) listings for
benthic community effects for a number of water bodies in Region 4 (Los Angeles), it states that such
listings are not warranted for at least seven similar water bodies in Region 9 (San Diego). The San Diego
water bodies have co-occurring impairments for constituents such as DDE, DDT, chlorpyrifos, copper,
iron, and fecal indicator bacteria. The reason given for not listing the San Diego waterbodies in Category
5 was, “as required under section 3.9 of the Listing Policy, pollutant(s) could not be directly associated
with benthic community effects” and “pursuant to section 3.11 of the Listing Policy, no additional data
and information are available indicating that standards are not met.” The Sanitation Districts believe that
this reasoning applies to Santa Clara Reaches 5 and 6 as well.
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Additionally, when the proposed 2010 Integrated Report was first released on April 19, 2010, it did not
contain Category 5 303(d) listings for Benthic Macroinvertebrate Bioassessments for Santa Clara River
Reaches 5 and 6. Instead, it placed the listings in Integrated Report Category 4c, which is the category to
be used when a beneficial use may not be supported, but a TMDL is not needed because the impairment is
not caused by a specific pollutant. This would be the correct category if a bioassessment indicated
impaired scores relative to appropriate reference conditions, but evidence indicated that the impairment
cause was not a specific pollutant but, instead, caused generally by “pollution,” which, pursuant to
USEPA guidance, includes man-made habitat alteration. However, sometime after the release of the 2010
Integrated Report, the report was amended to move the Santa Clara River Reach 5 and 6 bioassessments
from Category 4c to Category 5, where Category 5 listings comprise the 303(d) list. No justification was
provided for the reclassification, and the Santa Clara River Reach 6 Fact Sheet still includes mention of
Category 4c.

In addition to our concerns regarding the proposed bioassessment listings, the Sanitation Districts have
comments on several other listing decisions. The Sanitation Districts request that the State Water Board
change the methodology used to evaluate the proposed new listing for copper in Santa Clara River Reach
6. For the purpose of determining whether this water body is impaired for copper, the Water Boards
divided the copper data into two data sets, one consisting of dissolved copper data and one consisting of
total copper data. The more appropriate, scientifically-based method for analyzing the data is to combine
them into one data set, using a translator to transform total metals values to dissolved values. One larger
data set provides a more reliable assessment of water quality that is more likely to be representative of
water quality than several smaller data sets. For Santa Clara River Reach 6, when the data sets are
considered individually, the dissolved data set triggers an impairment listing while the total data set does
not. When the data sets are combined into one more robust and reliable data set, the data indicate that
water quality standards are being attained.

In the case of listing decisions for chlorpyrifos and diazinon in Santa Clara Reach 6, the Water Boards
relied substantially upon use of Surface Water Ambient Monitoring (SWAMP) data that was declared
invalid by SWAMP due to failure of Quality Assurance/Quality Control (QA/QC) protocols. Although
the LA Regional Board believes the data can be used to justify the listing because the QA/QC violations
were sample holding time exceedances, there is no justification for using data that does not pass QA/QC
for regulatory purposes. Use of invalid data casts doubt on the integrity of the entire listing process. The
Water Board also used compromised data in the proposed listing decision for copper in the San Gabriel
River estuary. In this case, the data were collected using USEPA Method 200.8, which is well
documented to give results that are biased high for copper in estuarine samples, caused by a positive
interference from sodium in the samples. The Sanitation Districts request that the invalid chlorpyrifos and
diazinon data and the biased copper data not be used in making listing determinations.

For diazinon in Santa Clara River Reach 6, in addition to eliminating invalid data the Sanitation Districts
request that the State Water Board base its listing decision on data collected after 2004. As of December
31, 2004, a USEPA ban eliminated sales of all indoor and outdoor non-agricultural uses of diazinon.
Because Santa Clara River Reach 6 is an urbanized area with little agricultural activity, this ban is
expected to have eliminated essentially all sources of diazinon to the reach once existing stocks of the
pesticide were applied or discarded. The fact that there have been no exceedances of water quality
thresholds in Santa Clara River Reach 6 since January 2006 indicate that the ban has successfully
addressed the impairment.

Finally, the Sanitation Districts request that the proposed new listing for cyanide in Rio Hondo Reach 2
be reexamined. This listing was originally proposed by the LA Regional Board for Rio Hondo Reach 1,
but upon State Water Board review it was correctly moved to Rio Hondo Reach 2. However, not all
readily available cyanide data for Rio Hondo Reach 2 were evaluated by the State Water Board. The
Sanitation Districts submitted cyanide data for this reach to the LA Regional Board in February 2007, and
the Sanitation Districts’ data should be included in the listing analysis.
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If these concerns are not addressed, inappropriate impairment listings will be made which will in turn
result in scarce resources being directed away from addressing actual water quality impairments. Given
the limited resources available for the development and implementation of Total Maximum Daily Loads
(TMDLs) to resolve impairments, the Sanitation Districts believe that it is important for the State Water
Board to concentrate on those waters where impairments are properly established, based on solid
evidence. If you have any questions, please contact Ken Hoffman at (562) 908-4288, extension 2445, or
khoffman@lacsd.org.

Very truly yours,
Stephen R. Maguin

Plt; 7Fre

Philip L. Friess
Department Head
Technical Services

RT:KMH:lmb
Attachments

cc: Shakoora Azimi-Gaylon - State Water Board
Dr. Peter Kozelka - USEPA Region 9
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1. Impairment Listings for “Benthic-Macroinvertebrate Bioassessments”

Background

Section 303(d) of the Clean Water Act requires States to “identify those waters within its boundaries for
which the effluent limitations required by section 1311(b)(1)(A) and section 1311(b)(1)(B) are not
stringent enough to implement any water quality standard applicable to such waters,” referred to as the
state’s 303(d) List. See 33 U.S.C. 81313(d). The United States Environmental Protection Agency
(USEPA) has promulgated implementing regulations for this listing aspect of section 303(d), which
mirrors and expands the requirement of States to identify “water quality-limited segments” for which
neither federal effluent limitations, more stringent state or local effluent limitations, nor any other existing
federal, state or local pollution control requirements are stringent enough to implement water quality
standards applicable to such waters. See 40 CFR § 130.7(b)(1)(i)-(iii). Those federal regulations place
the following requirements upon State-generated 303(d) lists:

e The term “water quality standard applicable to such waters” and “applicable water quality
standards” refer to those water quality standards established under section 303 of the Clean Water
Act, including numeric criteria, narrative criteria, waterbody uses, and antidegradation
requirements. (40 C.F.R. §130.7(b)(3))

e The list shall include a priority ranking for all listed water quality-limited segments still requiring
TMDLs, taking into account the severity of the pollution and the uses to be made of such waters
and shall identify the pollutants causing or expected to cause violations of the applicable water
quality standards. (40 C.F.R. 8130.7(b)(4))

o Each State shall assemble and evaluate all existing and readily available water quality-related
data and information to develop the list. (40 C.F.R. 8130.7(b)(5))

e As part of the documentation that must be submitted to USEPA by a State to justify its 303(d)
List, the State must include a rationale for any decision to not use any existing and readily
available data and information. (40 C.F.R. §130.7(b)(6)(iii))

A The Finding of Impairment and Subsequent 303(d) Listing for Benthic Macroinvertebrate
Bioassessments in Santa Clara River Reach 5 and 6 is Without Basis as the State Water Board Has Not
Promulgated Biological Water Quality Objectives.

At this point, there is no basis for the State Water Resources Control Board (State Water Board) to
include on the 303(d) List any impairments based on benthic macroinvertebrate bioassessments. The State
Water Board has not yet established water quality objectives for such bioassessments and therefore no
quality standard is being violated that could justify the impairment listings. The State Water Board is just
beginning to initiate the process to develop biological water quality objectives (Biological Objectives) for
freshwater streams and rivers in California, which underscores the fact that such standards do not exist
and are needed before regualtory decisions are made based on the bioassessments. The State Water
Board has stated that “biological objectives will help improve water quality in our streams and rivers by
providing the narrative or numeric benchmarks that describe conditions necessary to protect aquatic life
beneficial uses.” See http://www.swrch.ca.gov/plans_policies/biological objective.shtml.

At this point, three committees are being established as part of the Biological Objectives development
project. A Stakeholder Committee has been formed to communicate the development of Biological
Obijectives project goals to other interested stakeholders. This committee will then carry overall
stakeholder's comments back to the scientific and regulatory committees to ensure that overall stakeholder
input is incorporated into the technical and policy elements throughout this process, empowering the
Stakeholder Committee to play a key role in advising the State Water Board. 1d. A Scientific Committee
of external experts will provide review of the technical aspects of the project, and a Regulatory Oversight
Committee will coordinate with staff in other State Water Board programs and at all Regional Water
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Quality Control Boards (Regional Boards) to ensure that the Biological Objectives development project
delivers the tools that regulators and managers need, and also to provide the needed outreach and training
to ensure that these tools will be used correctly and equitably. Id.

On February 2, 2010, a notice was distributed for the initial Stakeholder Committee meetings, held in
March 2010. Notably, in that notice, the following statements were made by the State Water Board:

“Protecting the integrity of biological resources in streams and rivers is one of the
primary goals of California’s water quality regulatory efforts. Historically, the Water
Boards [State Water Board and Regional Boards] focused their monitoring, assessment,
and regulatory efforts almost exclusively on chemical and physical criteria. Recognizing
the value of directly measuring biological integrity, several Water Board programs
conduct bioassessment monitoring and some require bioassessments in permits.
However, State and Regional Water Board plans and policies do not contain numeric
objectives or guidance for using biological data in regulatory decision-making.
Therefore, biological objectives are needed to provide the narrative or numeric
benchmarks that describe conditions necessary to protect aquatic life beneficial uses.
This initial effort will focus on wadeable perennial streams and rivers.

The absence of biological objectives or the lack of guidance has limited the effectiveness
of many Water Board programs, leading to:

. The inability to objectively assess whether aquatic life beneficial uses are
supported;
. The inability to assess whether chemical and physical criteria are sufficient to

protect aquatic life (i.e., whether permits relying on chemical and physical
criteria alone are achieving healthy streams & rivers)
Inconsistencies in identifying impaired waterbodies

. Costly development of biological targets on a project-by-project basis.

... The State Water Board plans to develop biological objectives for all perennial,
wadeable streams and rivers in California taking into account the range of natural
variation and degree of development in the state. The objectives likely will be in the
form of a narrative statement that will be applied statewide. This narrative objective will
be accompanied by a detailed implementation plan that, where possible, sets regionally
appropriate numeric targets. Where data are not sufficient to define numeric targets, the
implementation plan will describe the process for developing them.”

See February 2, 2010 State Water Board letter, “Development of Biological Objectives for California”
enclosed as Attachment A — Exhibit 1 (emphasis added)

The USEPA has also addressed the promulgation and use of biological criteria. In the USEPA NPDES
Permit Writers’ Manual, USEPA acknowledges that before biological assessment data can be used for
regulatory activities, biological water quality objectives (called “criteria” under federal law) must be
incorporated into a State’s water quality standards. See NPDES Permit Writers’ Manual at pp 98-99.
Subsequently, USEPA prepared a “frequently asked questions” webpage regarding the development of
biological criteria. In response to the question, “What are some concerns of dischargers?”, USEPA
responded as follows: “Dischargers are concerned that biological criteria will identify impairments that
may be erroneously attributed to a discharger who is not responsible. This is a legitimate concern that the
discharger and State must address with careful evaluations and diagnosis of cause of impairment.” See
http://www.epa.gov/waterscience/biocriteria/fags.html.

DOC#1581186



Ms. Dorothy Rice Attachment A — 3 May 28, 2010

The State Water Board has already acknowledged during the recently commenced Biological Objective
promulgation process that no applicable water quality standard yet exists for an appropriate determination
of attainment or impairment based on bioassessment data, which is required by Section 303(d) of the
Clean Water Act or 40 C.F.R. sections 130.7(b)(1), (3). The State Water Board should first complete its
process to adopt water quality standards, and then, in a subsequent listing cycle, determine whether an
impairment, in fact, exists that must, and can, be addressed by a TMDL. Since the listing process occurs
every two years, the State Water Board will have ample opportunity in the near future to re-assess the
listing if it is removed from the 2010 303(d) List. If the State Water Board approves of the newly
proposed listings, the State Water Board will be acting contrary to the Clean Water Act and federal
regulations, as well as failing to comply with Water Code sections 13000 (requiring reasonableness in all
aspects of water quality regulation), 13370(c), and 13372 (California must adhere to the requirements of
the Clean Water Act and its regulations when implementing programs there under).

B. The State Water Board’s Use of a Narrative Water Quality Objective for Toxicity as a Basis for
303(d) Listings for Benthic Macroinvertebrate Bioassessments Is Improper.

Notwithstanding the absence of appropriate biological water quality standards, State Water Board staff
included both Reaches 5 and 6 of the Santa Clara River on the 303(d) List (Category 5) as impaired for
benthic macroinvertebrate bioassessments. See April 19, 2010 State Water Board Staff Report - 2010
Integrated Report; Draft 2010 Integrated Report at Decision Id. 17217 and 18003. These listings have
several fundamental flaws with respect to the bases for the listings.

As noted in the preceding comments, no appropriate biological water quality standards exist for the
purpose of assessing the meaning or consequence, if any, of the benthic-macroinvertebrate
bioassessments conduced in Reaches 5 and 6 of the Santa Clara River. Without properly promulgated
biological water quality standards, there is no mechanism for determining the regulatory consequence of
any bioassessments conducted, and no appropriate manner to determine an impairment pursuant to
Section 303(d) and 40 C.F.R. 130.7(b). Instead of deferring these listings until the biological standards-
setting process is complete, State Water Board staff have proposed to improperly base the 303(d) listings
on the inapplicable narrative water quality objective for toxicity (Toxicity Objective) set forth in the
Water Quality Control Plan for the Los Angeles Region (Basin Plan), hoping the objective is broad
enough to be a “catch-all” for any desired listing. However, based on the plain language of the Toxicity
Objective, the Toxicity Objective is inapplicable and does not support the State Water Board staff’s
proposed listings. The Toxicity Objective states,

“Toxicity is the adverse response of organisms to chemical or physical agents. When the
adverse response is mortality, the result is termed acute toxicity. When the adverse
response is not mortality but instead reduced growth in larval organisms or reduced
reproduction in adult organisms (or other appropriate measurements), a critical life stage
effect (chronic toxicity) has occurred. The use of aguatic bioassays (toxicity tests) is
widely accepted as a valid approach to evaluating toxicity of waste and receiving waters.

All waters shall be maintained free of toxic substances in concentrations that are toxic to,
or that produce detrimental physiological responses in, human, plant, or animal, or
aquatic life. Compliance with this objective will be determined by use of indicator
organisms, analyses of species diversity, population density, growth anomalies, bioassays
of appropriate duration, or other appropriate methods as specified by the State or
Regional Board.
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The survival of aquatic life in surface waters, subjected to a waste discharge or other
controllable water quality factors, shall not be less than that for the same waterbody in
areas unaffected by the waste discharge or, when necessary, other control water.

There shall be no acute toxicity in ambient waters, including mixing zones. The acute
toxicity objective for discharges dictates that the average survival in undiluted effluent
for any three consecutive 96-hour static or continuous flow bioassay tests shall be at least
90%, with no single test having less than 70% survival when using an established
USEPA, State Board, or other protocol authorized by the Regional Board.

There shall be no chronic toxicity in ambient waters outside mixing zones. To determine
compliance with this objective, critical life stage tests for at least three species with
approved testing protocols shall be used to screen for the most sensitive species. The test
species used for screening shall include a vertebrate, an invertebrate, and an aquatic plant.
The most sensitive species shall then be used for routine monitoring. Typical endpoints
for chronic toxicity tests include hatchability, gross morphological abnormalities,
survival, growth, and reproduction.

Effluent limits for specific toxicants can be established by the Regional Board to control
toxicity identified under Toxicity Identification Evaluations (TIES).”

See Basin Plan at 3-16 and 3-17 (emphasis added).

Evident from the plain language of the Toxicity Objective, the purpose of that objective is to identify
water column toxicity, and to ensure the regulation of specific pollutants that are the cause. The Toxicity
Obijective sets forth detailed requirements regarding water column toxicity testing, and if such testing
identifies toxicity, the Toxicity Objective then authorizes the Regional Water Board to take action to
identify the specific pollutant(s) causing the toxicity and impose effluent limits. See, accord, Water
Quality Control Policy for Developing California’s Clean Water Act Section 303(d) List (Listing Policy)
at pp. 5-6 (setting forth criteria for 303(d) listing pursuant to narrative water quality objective for
toxicity); State Water Board’s Policy for Implementation of Toxics Standards for Inland Surface Waters,
Enclosed Bays, and Estuaries of California (SIP) at pp. 28-30 (setting forth detailed instruction
assessment and compliance with Basin Plan toxicity objectives); see also USEPA NPDES Permit
Writers” Manual at 94-98 (setting forth similar detailed requirements). Alternatively, if the USEPA or
other appropriate agency has already identified acute and chronic criteria (e.g., 304(a) criteria
promulgated by USEPA) for a toxic pollutant, the Toxicity Objective can be used in conjunction with
those criteria to determine reasonable potential and, if appropriate, to calculate effluent limitations for
those pollutants. See 40 C.F.R. §122.44(d)(1)(vi).

The Water Boards cannot create a new narrative water quality standard for biological integrity by simply
reinterpreting the existing narrative Toxicity Objective. The purpose of the Toxicity Objective is to ensure
that toxic substances are not discharged in toxic amounts, not to establish objectives for the health of the
benthic macroinvertebrate community.

In this case, State Water Board staff has not identified current concentrations of specific pollutants that
are at levels that might be toxic to, or produce detrimental physiological responses in, aquatic life as
measured using benthic macroinvertebrate bioassessments. In fact, the data cited by the State Water
Board are outdated and convey an inaccurate depiction of current receiving water conditions.
Specifically, with respect to:

- Santa Clara River Reach 6:
o Chloride
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= Although currently listed as impaired for chloride, all chloride measurements in Santa
Clara River Reach 6 have and continue to meet the protective aquatic life threshold of
230 mg/L. The 100 mg/L chloride objective for this reach as listed in the Basin Plan was
established solely for the protection of salt sensitive agriculture.
o0 Chlorpyrifos
= Although currently listed as impaired for chlorpyrifos, no exceedances of the protective
aquatic life threshold for chlorpyrifos have been observed in Reach 6 for over eight years.
o Coliform bacteria
= Although currently listed as impaired for coliform bacteria, bacteria water quality
objectives for bacteria are established for human health protection and would not impact
benthic macroinvertebrates.
o Diazinon
= Although currently listed as impaired for diazinon, diazinon measurements collected after
the January 1, 2005 USEPA phase out indicate water quality thresholds are being met and
the reach should be removed from the 303(d) List.
o lron
= Although there is a proposed impairment listing for iron for this reach, the 1.0 ppm iron
criterion used as the basis for the proposed impairment is taken from the 1976 USEPA
“Red Book” and was not developed or updated using the 1985 Guidelines for Deriving
Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and
Their Uses. The toxicity studies used for this criterion are based on studies from 1969 and
are outdated. Furthermore, the bioavailable form of iron is ferrous iron, which only exists
at low pH levels. The pH in Reach 6 averages 7.51 with a 5™ percentile pH of 7.11. At
this pH, the ferrous iron is rapidly oxidized to ferric ion that is insoluble in water and not
biologically available. In fact, the Red Book® includes a disclaimer that "data obtained
under laboratory conditions suggest a greater toxicity for iron than that obtained in
natural ecosystems". In ambient waters with sufficient dissolved oxygen and a pH above
7.01, iron will rapidly oxidize to a non-bioavailable form and would not be responsible for
impacts to aquatic life.
o Copper
= Although currently listed as impaired for copper, the most recent copper water quality
objective exceedance in Santa Clara River Reach 6 was over five years ago. Additionally,
when dissolved copper data for this reach is considered along with total copper data for
this reach (with an appropriate total-to-dissolved translator applied to the total metals
data), the data indicate that there is no copper impairment in this reach.

- Santa Clara River Reach 5:
o Chloride
= Although currently listed as impaired for chloride, all chloride measurements in Santa
Clara River Reach 5 have and continue to meet the protective aquatic life threshold of
230 mg/L. The 100 mg/L chloride objective in the Basin Plan was established solely for
the protection of salt sensitive agriculture.
0 Coliform bacteria
= Although currently listed as impaired for coliform bacteria, bacteria water quality
objectives for bacteria are established for human health protection and would not impact
benthic macroinvertebrates.
o lron
= Although there is a proposed impairment listing for iron for this reach, the 1.0 ppm iron
criterion used as the basis for the proposed impairment is taken from the 1976 USEPA
“Red Book” and was not developed or updated using the 1985 Guidelines for Deriving

! Quality Criteria for Water, USEPA, PB-263 943, 1976.
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Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and
Their Uses. The toxicity studies used for this criterion are based on studies from 1969 and
are outdated. Furthermore, the bioavailable form of iron is ferrous iron, which only exists
at low pH levels. The pH in Reach 5 averages 7.89 with a 5™ percentile pH of 7.47 At this
pH, the ferrous iron is rapidly oxidized to ferric ion that is insoluble in water and not
biologically available. In fact, the Red Book? includes a disclaimer that "data obtained
under laboratory conditions suggest a greater toxicity for iron than that obtained in
natural ecosystems". In ambient waters with sufficient dissolved oxygen and a pH above
7.0, iron will rapidly oxidize to a non-bioavailable form and would not be responsible for
impacts to aquatic life.

Notwithstanding the fact that none of the pollutants identified as co-occurring in the Santa Clara River are
present in amounts toxic to aquatic life, State Water Board staff has also made no attempt to establish a
causal relationship between the pollutants and any impacts to the benthic macroinvertebrate community.
Without establishment of relationship indicating that the presence of a particular pollutant is causing
degradation of the benthic macroinvertebrate community, the State Water Board cannot make a
determination that toxics are present in toxic amounts, as would be necessary to establish a violation of
the Toxicity Objective. Lacking a basis for linking the bioassessment data to a particular pollutant(s)
associated with aquatic toxicity, the Integrated Report improperly lists “Benthic-Macroinvertebrate
Bioassessments” as the “Pollutant.” See Integrated Report, Decisions 18003 and 17217.

Finally, use of the Toxicity Objective as a basis for an impairment decision would require that the Water
Boards establish that the survival of aquatic life in an areas subject to waste discharge is less than that for
the same water body in areas unaffected by the waste discharge or a control water. As further discussed
below in Section 1.C, the Water Boards have not made a demonstration that the benthic
macroinvertebrate community in Santa Clara River Reaches 5 and 6 is degraded relative to reference
conditions.

It appears in this circumstance that State Water Board staff simply wanted to include Reaches 5 and 6 of
the Santa Clara River on the 303(d) list as impaired for benthic macroinvertebrates, and due to the
absence of any applicable water quality standard, staff chose the Toxicity Objective because of its
reference to “population density” as a measure during toxicity testing, as though that reference would be
sufficient to justify the listing. This “means to an end” rationale should be rejected. The Toxicity
Objective cannot be used as a generic “catch-all” objective, to authorize regulatory action that does not
comport with the plain language of the objective.?

C. The 303(d) Listings for Benthic-Macroinvertebrates Are Inconsistent with State Water Board's
Own Listing Policy

On September 30, 2004, the State Water Board adopted its Water Quality Control Policy for Developing
California’s Clean Water Act Section 303(d) List (Listing Policy), to describe the process by which the
State Water Board and Regional Water Boards will comply with the listing requirements of section
303(d) of the Clean Water Act. The objective of the Listing Policy was to establish a standardized
approach for developing California’s 303(d) List. See Listing Policy at 1. In order to make decisions
regarding attainment with water quality standards, the Listing Policy provides guidance for interpreting

2 Quality Criteria for Water, USEPA, PB-263 943, 1976.

® If the Regional and State Water Boards take the position that the Toxicity Objective can be used as a basis to find
impairment for benthic-macroinvertebrates based on bioassessment data, the Districts assert that the Regional and
State Water Boards failed to comply with Water Code section 13240, et seq. when adopting, revising, and approving
the Toxicity Objective, in that the Regional and State Water Boards did not set forth this type of activity as part of
the Toxicity Objective, did not consider the factors set forth in Water Code section 13241, and did not set forth a
program of implementation to achieve compliance pursuant to Water Code section 13242.
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data and information as they are compared to beneficial uses, existing numeric and narrative water quality
objectives, and anti-degradation considerations. Id.

Pursuant to the Listing Policy, “Waters shall be placed in this [water quality limited segments] category
of the section 303(d) list if it is determined, in accordance with the California Listing Factors, that the
water quality standard is not attained; the standards nonattainment is due to toxicity, a pollutant, or
pollutants; and remediation of the standards attainment problem requires one or more TMDLs.” Id. at 3
(emphasis added). Thus, in order for a waterbody to be placed on the portion of the 303(d) List that
requires preparation of a TMDL (Category 5), the Listing Policy requires both a determination that a
specific water quality standard is not being attained and a finding that non-attainment of the standard is
due to toxicity, a pollutant, or pollutants.

Further, when evaluating data, the Listing Policy provides, “An assessment in favor of or against a list
action for a water body-pollutant combination shall be presented in fact sheets ... This assessment shall
be made on a pollutant-by-pollutant (including toxicity) basis.” Id. at 2 (emphasis added). This again
affirms that the Regional and State Water Boards must be able to link an impairment to a specific
pollutant or pollutants, or water column toxicity, before an impairment can warrant the preparation of a
TMDL.

The Listing Policy sets forth eleven listing factors, several of which are relevant here, as follows:

“3.6. Water/Sediment Toxicity: A water segment shall be placed on the section 303(d)
list if the water segment exhibits statistically significant water or sediment toxicity using
the binomial distribution as described in section 3.1. The segment shall be listed if the
observed toxicity is associated with a pollutant or pollutants. Waters may also be placed
on the section 303(d) list for toxicity alone. If the pollutant causing or contributing to the
toxicity is identified, the pollutant shall be included on the section 303(d) list as soon as
possible (i.e., during the next listing cycle)...

Association of pollutant concentrations with toxic or other biological effects should be
determined by any one of the following:

A. Sediment quality guidelines (satisfying the requirements of section 6.1.3) are
exceeded using the binomial distribution as described in section 3.1 In addition, using
rank correlation, the observed effects are correlated with measurements of chemical
concentration in sediments. If these conditions are met, the pollutants shall be
identified as “sediment pollutant(s).”

B. For sediments, an evaluation of equilibrium partitioning or other type of toxicological
response that identifies the pollutant that may cause the observed impact.
Comparison to reference conditions within a watershed or ecoregion may be used to
establish sediment impacts.

C. Development of an evaluation (such as a toxicity identification evaluation) that
identifies the pollutant that contributes to or causes the observed impact.

3.9. Degradation of Biological Populations and Communities: A water segment
shall be placed on the section 303(d) list if the water segment exhibits significant
degradation in biological populations and/or communities as compared to reference
site(s) and is associated with water or sediment concentrations of pollutants including
but not limited to chemical concentrations, temperature, dissolved oxygen, and trash.
... This analysis should rely on measurements from at least two stations. ...
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Association of chemical concentrations, temperature, dissolved oxygen, trash, and other
pollutants shall be determined using sections 23.1, 3.2, 3.6, 3.7, 6.1.5.9, other applicable
sections....

Bioassessment data used for listing decisions shall be consistent with section 6.1.5.8. For
bioassessment, measurements at one stream reach may be sufficient to warrant listing
provided that the impairment is associated with a pollutant(s) as described in this section.

3.11. Situation-Specific Weight of Evidence Listing Factor: When all other Listing
Factors do not result in the listing of a water segment but information indicates non-
attainment of standards, a water segment shall be evaluated to determine whether the
weight of evidence demonstrates that a water quality standard is not attained. If the
weight of evidence indicates non-attainment, the water segment shall be placed on the
section 303(d) list. When making a listing decision based on the situation-specific weight
of evidence, the RWQCB must justify its recommendation by:

. Providing any data or information including current conditions supporting the
decision;

° Describing in fact sheets how the data or information affords a substantial basis
in fact from which the decision can be reasonably inferred;

. Demonstrating that the weight of the evidence of the data and information
indicate that the water quality standard is not attained; and

. Demonstrating that the approach used is scientifically defensible and

reproducible.
Id. at5, 7, and 8

For Santa Clara River Reach 6, the Fact Sheet for the listing indicates that the listing is based on Listing
Policy Section 3.9 while the Staff Report (at p. 9) indicates that the listing is based on a situation-specific
weight of evidence approach, which would be Listing Policy Section 3.11. For Santa Clara River Reach 5,
both the Fact Sheet and the Staff Report based the listing on Listing Policy Section 3.11. Nowhere is
Listing Policy Section 3.6, pertaining to a listing based on water quality objectives for toxicity,
referenced.

1. Inconsistency with the Listing Policy for Santa Clara River Reach 6 Proposed Listing

With respect to the proposed listing for Reach 6, if the Fact Sheet is correct and the basis for this listing is
Listing Policy Section 3.9, the State Water Board must satisfy two demonstrations to justify the listing.
The State Water Board must first demonstrate that the water segment exhibits significant degradation in
biological populations and/or communities as compared to reference site(s) and the State Water Board
must demonstrate that significant degradation is associated with water or sediment concentrations of
pollutants including but not limited to chemical concentrations, temperature, dissolved oxygen, and trash.
Failure to satisfy these two demonstrations is detailed below.

a. Failure to Identify Appropriate Reference Conditions/Sites

The proposed listing for Benthic-Macroinvertebrate Bioassessments is based on application of the
Southern California Coastal Index of Biological Integrity (SoCal IBI). The SoCal IBI does not
inherently account for appropriate reference conditions, and adequate consideration of reference sites
is an essential component in application of the index. The SoCal IBI is calculated by scoring
bioassessment results from a receiving water location, but a lower score does not necessarily indicate
“impairment.” Different types of streams would be expected to support different types of invertebrate
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communities. In low-gradient streams, bed substrate is typically composed of fines and sand, rather
than the cobbles, boulders, or bedrock typically found in high-gradient streams. In high-gradient
streams, sediments and leaf litter are typically removed with the increased flow velocities resulting in
larger open spaces between rocks and cobble that provide different habitats for different types of
invertebrates utilizing different feeding strategies (more predators and fewer detritus feeders). In the
low-gradient streams, the sediment and leaf litter/detritus loads are naturally deposited in the channel,
filling up the available spaces between rocks. These habitats support a much different population of
invertebrates (more detritus feeders and fewer predators), not necessarily an “impaired” population.

While the scientists that developed the SoCal IBI attempted to incorporate reference conditions into
the index itself, the reference conditions used to develop the SoCal IBI are not representative of low
elevation/low gradient streams in the Los Angeles Region. In the study used to develop the index,’
data was collected from 275 sites, ranging from Monterey County in the north to the Mexican border
in the south, but not a single site was located in the low elevation areas of Los Angeles County.
Additionally, low elevation/gradient streams representative of those in the Los Angeles Region were
significantly under-represented in the study.® Santa Clara River Reaches 5 and 6 are extremely low
gradient (less than 1%), low elevation coastal water bodies, and thus the SoCal IBI does not
adequately account for reference conditions relative to these reaches.

The lead scientist for development of the SoCal IBI, Dr. Peter Ode, has even acknowledged the
limitations on application of the SoCal IBI. In a recently published paper regarding a study examining
the SoCal IBI relative to other benthic macroinvertebrate bioassessments, he concluded that the SoCal
IBI did not adequately inherently address reference conditions in low elevation sites, stating that the
SoCal IBI was “not completely effective at controlling for an elevation gradient.”® Dr. Ode was also
the co-author of a March 2009 report on recommendations for development and maintenance of a
network of reference sites to support biological assessment of California’s wadeable streams.” This
report describes recommendations made by a technical panel of experts on bioassessment, including
experts from California Department of Fish and Game, Southern California Coastal Water Research
Project (SCCWRP), USEPA Region 9, and various universities. The technical panel laid out a
number of steps that would be necessary to develop a network of adequate reference sites for
implementation of criteria for bioassessments. They note that, “A crucial component to the
development of assessment tools is understanding biological expectations at reference sites that
consist of natural, undisturbed systems. These reference systems set the biological condition
benchmarks for comparisons to the site(s) being evaluated.” They also clearly note that adequate
reference sites have not been identified in southern California, stating, “human-dominated landscapes
can be so pervasive in locations such as urban southern California and the agriculturally dominated
Central Valley that no undisturbed reference sites may currently exist in these regions. A statewide
framework for consistent selection of reference sites must account for this complexity.”

* Ode, P.R., A.C. Rehn, J.T. May. 2005. A Quantitative Tool for Assessing the Integrity of Southern Coastal
California Streams. Environmental Management Vol. 35, No 4, pp. 494, Figure 1. Copy included in Attachment B -
Appendix 1.

> Mazor, Raphael D.; Schiff, Kenneth; Ritter, Kerry; Rehn, Andy; and Ode, Peter; Bioassessment Tools in Novel
Habitats: An Evaluation of Indices and Sampling Methods in Low-Gradient Streams in California, Environ. Monit.
Assess., DOI 10.1007/s10661-009-1033-3. Copy included in Attachment C.

® Ode, P.R., C.P. Hawkins, R.D. Mazor, Comparability of Biological Assessments Derived from Predictive Models
and Multimetric Indices of Increasing Geographic Scope, J. N. Am. Benthol. Soc., 2008, 27(4):967-985.p. 982.
Copy included in Attachment B - Appendix 2.

'Ode, P.R., K. Schiff. Recommendations for the Development and Maintenance of a Reference Condition
Management Program to Support Biological Assessment of California’s Wadeable Streams: Report to the Surface
Water Ambient Monitoring Program. Southern California Coastal Water Research Project, Technical Report 581.
March 2009. Copy included in Attachment B - Appendix 3.
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Furthermore, a memorandum recently prepared by Jerry Diamond of Tetra Tech, one of the leading
national technical experts on bioassessments, confirms that adequate reference sites are not available
to assess benthic macroinvertebrate populations for low gradient and low elevation streams in the LA
Region.® Dr. Diamond is the author of several technical reports prepared for the LA Regional Board
on tiered aquatic life uses (TALU) based on bioassessments.”'° Dr. Diamond states that there is “high
uncertainty regarding appropriate reference conditions for low gradient and low elevation streams in
this region [southern California],” and that “low elevation streams lacked a clear reference conditions
in this region [southern California].” He further states that a technical advisory committee for a
USEPA-funded project on TALU *“identified a lack of appropriate reference sites for low
elevation/low gradient streams as a critical data gap.” The technical advisory committee consisted of
regional experts from California Fish & Game, State Water Board, other Regional Boards, USEPA
Region 9, and universities. Dr. Diamond also worked with SCCWRP and the LA Regional Board in
facilitating two workshops on TALU for Southern California. Dr. Diamond states, “In the most recent
stakeholder workshop... there was agreement that low gradient (rather than low elevation) was
perhaps the most critical factor distinguishing stream biology in the region and that the reference
condition for low gradient streams (many but not all of which occur at low elevation) is a critical data

gap...”’

Other scientific experts concur with Dr. Diamond’s conclusions. In a recent study that examined low
gradient streams in California, including sites within Reach 6 of the Santa Clara River, Raphael D.
Mazor of SCCWRP stated, “Several biomonitoring efforts in California specifically target low-
gradient streams, as these habitats are subject to numerous impacts and alterations, ... even though
the applicability of assessment tools created and validated in high-gradient streams have not been
tested.”™ The study found that, “As a consequence of these differences [substrate material, bed
morphology, and distribution of microhabitats], traditional bioassessment approaches in California
that were developed in high-gradient streams with diverse microhabitats have limited applications in
low-gradient reaches,” and, “Caution should be used when applying sampling methods for
assessment tools that were calibrated for specific habitat types (e.g., high gradient streams) to new
habitats (e.g., low gradient streams).”® The study also concluded, “....observation of the sites in this
study suggests that the lack of stable microhabitats (e.g., riffles and vegetated margins) may account
for the reduced number of macroinvertebrates, as few species are adapted to the shifting sandy
substrate found in most low gradient streams in California.”

Additionally, this same study examined a wide range of low gradient streams in the South Coast area
(southern California and San Diego areas) including multiple locations assumed to be representative
of reference condition and observed “impaired” IBI scores at all locations. This study included 67
bioassessment measurements at ten low gradient streams in the South Coast area, several of which
were expected to be reflective of reference condition. The median IBI score for every location was
“poor” or “very poor” and the calculated IBI scores for 64 of the 67 measurements at these sites were
also "poor" or “very poor.” The three measurements with IBI scores above "poor"” were only slightly
above “poor”, at the low end of the “fair” category. The three “fair” measurements were obtained
from two locations; the remaining 13 bioassessment scores at the two locations were “poor” or “very
poor.” The data from this study indicate that low gradient streams in southern California, even those

¢ Diamond, Jerry. Reference Conditions and Bioassessments in Southern California Streams. July 31, 2009.
Memorandum to Phil Markle of the Sanitation Districts. Copy included in Attachment B - Appendix 4.

°Schiff, K. and Diamond, J., Identifying Barriers to Tiered Aquatic Life Uses (TALU) in Southern California,
Southern California Coastal Water Research Project, Technical Report 590. June 2009. Copy included in
Attachment B - Appendix 6.

19 Tetra Tech, Revised Analyses of Biological Data to Evaluate Tiered Aquatic Life Uses (TALU) for Southern

California Coastal Streams. Prepared for EPA Region 9 and California Regional Water Quality Control Board, Los

Angeles Region. 2006. Tetra Tech, Inc., Owings Mills, MD. Copy included in Attachment B - Appendix 5.
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expected to be reflective of reference conditions, typically have IBI scores in the range considered
“impaired” by the State Water Board (“poor “ or “very poor”).

Moreover, the State Water Board, Surface Water Ambient Monitoring Program, California
Department of Fish and Game, and others recognize the limitations of the SoCal IBI regarding
reference sites. They have identified application of a tiered aquatic life uses (TALU) approach and the
selection of more representative/appropriate regional reference locations as being necessary
components to the state’s bioassessment program. > %71

State Board staff have also recognized these and other limitations in the IBI and have recently
initiated a program to develop Biological Objectives, as discussed in Section 1.A of this attachment.
The development effort includes identification of appropriate reference conditions.

b. Failure to Demonstrate an Association with Concentrations of Pollutants

The second demonstration that must be made for a listing under Section 3.9 of the Listing Policy is a
demonstration that significant degradation in biological populations and/or communities is associated
with water or sediment concentrations of pollutants including but not limited to chemical
concentrations, temperature, dissolved oxygen, and trash. The associations are to be determined using
Listing Policy Sections 3.1, 3.2, 3.6, 3.7, 6.1.5.9, or other applicable sections. Among the referenced
sections, the only one that is applicable and includes specific guidance on associating a toxicant with
a biological impairment is Section 3.6 (water/sediment toxicity). Section 3.6 specifies that an
association of pollutant concentration with toxic or biological effects can be demonstrated by three
different methods, depending on the situation. The three methods rely on a proven correlation using
rank correlation, evaluation of partitioning or toxicological response that identifies the pollutant
causing an impact, or development of an evaluation that identifies the pollutant that contributes to or
causes the observed impact. Based on the Fact Sheet for this proposed listing and the Staff Report, no
such analysis was conducted for the Santa Clara River. In fact, as discussed in Section 1.B of this
letter, State Water Board staff has made no attempt to demonstrate that any degradation actually
observed is associated with specific water or sediment concentrations of pollutants; State Water
Board staff only made generalized findings related to outdated and inapplicable data. An evaluation
of currently listed chemical-specific impairments, as presented in Section 1.B of this attachment,
indicates that no such association exists.

In addition to not satisfying either of the two demonstrations required for a listing under Section 3.9 of the
Listing Policy, the proposed listing does not satisfy the element of Section 3.9 that requires that analysis
of biological degradation be based on measurements from at least two stations. In fact, the State Water
Board has not presented data from even a single station in Reach 6. The single location referenced by the
State Water Board for Reach 6 is actually within Reach 5. The sampling location is described by the State
Water Board as “One site in the Santa Clara was sampled, at the Old Road, the DPW mass emission site,
at N 34° 25.843° W 118° 35.652°”. This location is graphically depicted in Attachment A - Figure 1. It is
located west of the Old Road bridge, on the downstream side of the bridge. Per the Basin Plan, Reach 6 of
the Santa Clara River is described as “Between Bouquet Canyon Road Bridge and West Point Highway
99.” (p. 2-24). Highway 99 is now know as the Old Road, and the western edge of this bridge represents
the break between Reaches 5 and 6 of the Santa Clara River. Downstream and to the west of this point is
Reach 5; upstream and to the east of this point is Reach 6. The Sanitation Districts verified the location of
the bioassessment sampling by contacting the company that conducted the sampling, Weston Solutions.
Bill Isham of Weston Solutions indicated that bioassessment sampling conducted at the DPW mass
emissions station was conducted a significant distance downstream of the bridge'?. Therefore, because

1 Ken Schiff, Deputy Director of the Southern California Coastal Water Research Project. Personal communication.
7/14/2009.
12 personal Communication on May 11, 2010.
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the State Water Board has not referenced any bioassessment data collected within Reach 6, the proposed
benthic macroinvertebrate listing for this reach should be rejected. Even if data from one station was
available, the Listing Policy calls for data from at least two stations in order to justify a listing under
Section 3.9.

Furthermore, the SoCal IBI was developed for and is applicable only in perennial streams®®. However,
Santa Clara River Reach 6 is not perennial. A perennial stream is a stream that has water flow year round,
but large portions of Santa Clara Reach 6 are dry except during wet weather. In particular, Reach 6 is
typically dry upstream of the discharge from the Saugus Water Reclamation Plant (located downstream of
the Bouquet Canyon Road bridge). The discharge from the Water Reclamation Plant flows a relatively
short distance, approximately one mile, before subsiding completely into the sandy substrate. Non-
perennial flow comprises approximately 40% of Santa Clara River Reach 6.

While the Fact Sheet for Santa Clara River Reach 6 indicates that the listing is justified using Listing
Policy Section 3.9, the Staff Report indicates that State Water Board evaluated the listing using a
situation-specific weight of evidence approach, which would be consistent with Listing Policy Section
3.11. The weight of evidence analysis was a simple restatement that the SoCal IBI indicated “poor”
quality and that certain chemical concentrations were elevated,

“State Water Board staff used a situation-specific weight of evidence approach to evaluate the
Santa Clara River Reach 5 and Reach 6 Benthic Macroinvertebrate—Bioassessment listing
decision made by the Los Angeles Water Board. State Water Board staff determined that water
quality data, with multiple LOEs, show that benthic macroinvertebrate populations are
impacted by a wide range of stressors. Using this approach, staff followed a two-step process
for evaluation of all available water quality data including the chemistry and bioassessment
data. State Water Board staff evaluated the bioassessment data using the Southern California
Index of Biological Integrity (IBI). Staff reviewed the LOEs prepared by the Los Angeles
Water Board. Benthic Macroinvertebrate, as measured by Southern California IBI, were poor
indicating impairment of benthic community structure. In step 2, the chemistry data for Reach
5 for coliform, iron and chloride; and for Reach 6 for Chloride, Chlorpyrifos, Coliform,
Copper, Diazinon, Iron, and Toxicity were evaluated. The LOEs for the data and information
indicate that the beneficial use of the water is not supported. The water quality chemistry and
bioassessment data provide a substantial basis that benthic macroinvertebrate populations are
impacted by a wide range of stressors. Based on the available data and information, staff
recommend to List for Benthic Macroinvertebrate-Bioassessment.”

State Water Board staff did not present any evidence to indicate that the benthic macroinvertebrate
populations are in fact impacted by “a wide range of stressors,” but rather simply noted that
concentrations of certain pollutants are elevated. Additionally, as previously detailed, the data cited for
the specific pollutants are either for non-toxic substances (indicator bacteria), for substances that do not
occur in amounts toxic to aquatic life (chloride), are outdated due to management actions that have been
taken to reduce concentrations (chlorpyrifos and diazinon), inappropriately assessed (copper), for a
pollutant with a water quality objectives based on outdated standards and that is only bioavailable at
conditions not present in the river (iron), or are not for a pollutant (toxicity). Additionally, no evidence is
provided to support the contention that elevated iron concentrations have anthropogenic origins. Thus, the
data does not afford a substantial basis from which the decision to list can reasonably be inferred.
Furthermore, as previously detailed, the State Water Board did not establish that the benthic community
was actually impaired relative to reference conditions, and did not establish a causal relationship between

13 Evaluation of California State Water Resource Control Board’s Bioassessment Program, Final Report to USEPA
OST and Region IX, May 2009. Page 2, “California’s bioassessment program is currently capable of addressing
wadeable perennial streams. Additional investment and technical development will be needed to address other
waterbody types including large non-wadeable rivers, non-perennial streams, lakes, and wetlands.”
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the pollutants present and any impacts to the benthic macroinvertebrate community. The State Water
Board has therefore not demonstrated that the approach used in this case is scientifically defensible.

In contrast, an appropriate situation-specific weight of evidence evaluation would establish that no listing
should occur, based on no water quality standard being violated because none exists, no evidence of
degradation relative to a reference community, no establishment of a specific pollutant as the cause of any
degradation, no bioassessment data presented for the reach, and the fact that the method used for the
bioassessments is for perennial streams when large sections of the reach are dry during the dry season.
For these reasons, the proposed listing for Reach 6 does not comply with the Listing Policy.

2. Inconsistency with the Listing Policy for Santa Clara River Reach 5 Proposed Listing

With respect to the listing for Santa Clara River Reach 5, State Water Board staff used Listing Policy
Section 3.11 to justify the listing, both in the Fact Sheet for the listing and in the Staff Report. In addition
to the language quoted above from the Staff Report relating to both Reaches 5 and 6, the Fact Sheet for
Reach 5 contains the following justification,

“State Water Board staff determined that it is necessary to include these listings because
additional data analyses and multiple line of evidence show that benthic macroinvertebrate
populations are impacted by a wide range of stressors. Multiple lines of evidence are available in
the administrative record to assess this indicator. The water quality chemistry data for iron and
chlorides show that water quality standards are not being met. The water quality chemistry data
and bioassessment data provide a substantial basis that the benthic macroinvertebrate populations
are impacted by a wide range of anthropogenic stressors. The weight of evidence indicate that the
beneficial use of the water is not supported. Based on the available data and information, staff
recommend to list for benthic macroinvertebrate-bioassessment.”

As with Reach 6, the situation-specific weight of evidence analysis consists simply of a simple
restatement that the SoCal IBI indicated poor quality and that certain chemical concentrations were
elevated. State Water Board staff did not present any evidence to indicate that the benthic
macroinvertebrate populations are in fact impacted by “a wide range of anthropogenic stressors,” but
rather simply noted that concentration of certain pollutants are elevated. Additionally, as previously
detailed, the data cited for chloride and iron do not satisfy a threshold finding that toxicity may be present
in the receiving waters that is connected to bioassessment data. Chloride concentrations in the river are
well above thresholds for protection of aquatic life; iron water quality standards are out-dated and do not
consider bioavailability; and no evidence is provided to support the contention that elevated iron
concentrations have anthropogenic origins. Thus, the data does not afford a substantial basis from which
the decision to list can reasonably be inferred. Additionally, the State Water Board did not establish that
the benthic community was actually impaired relative to reference conditions, and did not establish a
causal relationship between the pollutants present and any impacts to the benthic macroinvertebrate
community. The State Water Board has therefore not demonstrated that the approach used in this case is
scientifically defensible.

In contrast, an appropriate situation-specific weight of evidence evaluation would establish that no listing
should occur, based on no water quality standard being violated because none exists, no evidence of
degradation relative to a reference community, and no establishment of a specific pollutant as the cause of
any degradation. For these reasons, the proposed listing for Reach 5 does not comply with the Listing
Policy.

Furthermore, while the State Water Board justification for listing of this segment uses Section 3.11 of the
Listing Policy, the more appropriate section of the Listing Policy would have been Section 3.9, which
specifically addresses degradation of biological populations and communities. Under Section 3.9, the
State Water Board must make two demonstrations in order to use that section as the basis for the listing.
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The State Water Board must first demonstrate that the water segment exhibits significant degradation in
biological populations and/or communities compared to reference site(s) and the State Water Board must
demonstrate that significant degradation is associated with water or sediment concentrations of pollutants
including but not limited to chemical concentrations, temperature, dissolved oxygen, and trash. The
discussion above regarding the failure of the State Water Board to make either of these demonstrations for
Santa Clara River Reach 6 also applies to Santa Clara River Reach 5, with the exception of the
discussions on Reach 6 relating to a lack of sampling locations and the non-perennial nature of the reach.

D. The Listing is Inconsistent with USEPA's 2006 303(d) Guidance

USEPA’s most recent guidance for States preparing their section 303(d) lists is the Guidance for 2006
Assessment, Listing and Reporting Requirements Pursuant to Sections 303(d), 305(b) and 314 of the
Clean Water Act (2006 Guidance). USEPA instructs States to prepare Integrated Reports that combine
the state’s section 303(d) list and section 305(b) report (biennial report on water quality). Pursuant to the
2006 Guidance, in preparing the section 303(d) list, States should assign all waters within their respective
jurisdictions to one or more of the following five categories:

Category 1: All designated uses are supported, no use is threatened;

Category 2: Available data and/or information indicate that some, but not all of the
designated uses are supported,;

Category 3: There is insufficient available data and/or information to make a use support
determination;

Category 4: Available data and/or information indicate that at least one designated use is
not being supported or is threatened, but a TMDL is not needed for one of the following
reasons;

() TMDL has been completed;

(b) Other pollution control measures are reasonably expected to result in the
attainment of the water quality standard in the near future;

(c) Impairment is not caused by a pollutant.

Category 5 (8§ 303(d) list): Available data and/or information indicate that at least one
designated use is not being supported or is threatened, and a TMDL is needed.

See 2006 Guidance, pp. 47, 53-54.

Category 5 constitutes the state’s 303(d) list that USEPA will review and approve or disapprove pursuant
to 40 C.F.R. 130.7, and are the waterbodies for which TMDLs must be developed. Id. at 57. The
standard for inclusion in Category 5 is met when, based on existing and readily available data and/or
information, technology-based effluent limitations required by the Act, more stringent effluent limitations
and other pollutant control requirements are not sufficient to implement an applicable water quality
standard and a TMDL is needed. Id., citing 40 C.F.R. 130.7(b)(1). Category 4c is an equally important
listing category, in cases where an impairment may be identified, but the impairment is not necessarily
caused by a specific or identifiable pollutant. The 2006 Guidance states, in part,

“Segments should be placed in Category 4c when the state demonstrates that the failure
to meet and an applicable water quality standard is not caused by a pollutant, but instead
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is cause by other types of pollution. Segments placed in Category 4c do not require the
development of a TMDL. Pollution, as defined by the CWA is ‘the man-made or man-
induced alteration of the chemical, physical, biological, and radiological integrity of
water’ (section 502(19)). ... States should schedule these segments for monitoring to
confirm that there continues to be no pollutant associated with the failure to meet the
water quality standard and to support water quality management actions necessary to
address the cause(s) of the impairment.”

See 2006 Guidance at p. 56.

The 2006 Guidance also addresses the use of community-level bioassessment data in the 303(d) listing
process. While bioassessment data is included as part of the data and information assembled to develop
an Integrated Report, USEPA recommends that “Threshold values for segment impairment
determinations as well as quality assurance should be addressed in the state’s methodology” and that
“States using biological assessments to make reporting determinations should also consider other types of
data and information (i.e., chemical and physical).” See 2006 Guidance at pp 41-42. Further, while the
2006 Guidance recognizes bioassessments as a permissible basis for including a water on the 303(d) List
as “impaired,” those impairments should not be included in Category 5 (and, instead, Category 4c) if the
State demonstrates that a pollutant is not causing the impairment. Id. at 63.

In this case, and as discussed in comments herein, the Sanitation Districts do not believe a proper finding
of impairment can occur, because no applicable water quality standard exists as required under the Clean
Water Act and federal regulations, the State Water Board has failed to demonstrate degradation of
biological communities/populations relative to an appropriate low gradient reference location, and failed
to consider that no specific water or sediment concentrations of pollutants have been associated with the
bioassessment data in accordance with the state’s methodology, the Listing Policy.

However, should information addressing these shortcomings be developed or obtained, Reaches 5 and 6
of the Santa Clara River should be included on the State’s 303(d) List as Category 4c impairments in
accordance with the 2006 Guidance if bioassessments indicate impaired scores relative to reference
conditions but evidence indicates that the impairment cause is not a pollutant but instead “pollution,”
where the term “pollution” includes man-made habitat alteration. In this case, no TMDL should be
developed until or unless the listing is shifted to Category 5 due to a newly identified association between
specific pollutant concentrations in the receiving waters and the bioassessment data results.

Originally, the State Water Board proposed to categorized Santa Clara River Reaches 5 and 6 Benthic
Macroinvertebrate bioassessments under Category 4c. In the original Integrated Report posted on the
State Water Board’s website April 19, 2010, the State Water Board made the following recommendation
for Santa Clara River Reach 5:

“Pollutant; Benthic-Macroinvertebrate Bioassessments
Final Listing Decision: Do Not List on 303(d) list (TMDL required list)

SWRCB Board Staff Recommendation: This water body will be in Category 4c (for
water bodies impaired by pollution, not a pollutant). However, if this water body is also
impaired by a pollutant, it will be in Category 5 A — 303(d) list, instead of Category 4c.”

See April 19, 2010 Integrated Report at Decision Id. 18003, enclosed as Attachment A - Exhibit 2.

The “Map” portion of the website was consistent with this determination, indicating a “Do Not List on

303(d) list (TMDL required list)” determination for Benthic-Macroinvertebrate Bioassessments for Santa
Clara River Reaches 5 and 6.
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However, shortly after this version of the Integrated Report was posted on the State Water Board’s
website, a new version of the Integrated Report was posted (the current version that these comments are
directed towards), which suddenly recommended Reach 5 be included in Category 5 in stead of Category
4c. It should be noted that the Map portion of the website, as of May 20, 2010, continued to display a
“Do Not List on 303(d) list (TMDL required list)” determination for Benthic-Macroinvertebrate
Bioassessments for Santa Clara River Reaches 5 and 6. Screen shots of the Map are enclosed as
Attachment A - Exhibit 3.

At the same time the listing determinations were suddenly changed from Category 4c to Category 5, the
State Water Board’s website appears to have removed Category 4c from the list of 303(d) listing
categories, and currently states,

“Integrated Report Categories

The 2010 Integrated Report places each assessed water segment into one of the five non-
overlapping USEPA categories based on the overall beneficial use support of the water
segment. In California, the 303(d) list is made up of three of the Integrated Report
categories, 5, 4A, and 4B. These categories contain water segments that are not meeting
water quality standards or not expected to meet water quality standards.

Category 5 - 303(d) list requiring the development of a TMDL

Category 4A - 303(d) list being addressed by USEPA approved TMDL

Category 4B - 303(d) list being addressed by an action other than a TMDL

Category 3

Category 2

Category 1”

See http://www.waterboards.ca.gov/water issues/programs/tmdl/integrated2010.shtml.

While the evidence does not support a finding that the benthic macroinvertebrate community is impaired
relative to reference conditions, should the State Water Board nevertheless make this determination, then
the Sanitation Districts request that Reaches 5 and 6 of the Santa Clara River be placed in Category 4c
unless or until the State Water Board makes a specific association between any impairment and a specific
pollutant.

E. The Listing is Inconsistent with other Listing Decisions Made by the State Water Board

In the 2010 Integrated Report, the State Water Board concluded that bioassessment listings (listed as
“Benthic Community Effects” but based on benthic macroinvertebrate bioassessment) for the California
Regional Water Quality Control Board, San Diego Region (Region 9) with similar pollutant association
evaluations were “insufficient to determine with the confidence and power required by the Listing Policy
since this data is not associated with water or sediment concentrations of pollutants (Policy Section 3.9)”.
Potential listings for benthic community effects based on application of the IBI were evaluated for, at
minimum, Agua Hedonia (Decision ID 17880), Escondido Creek (Decision ID 17894), Temecula Creek
(Decision ID 17915), Rainbow Creek (Decision ID 17903), Buena Vista Creek (Decision ID 17885), San
Marcos Creek (Decision ID 17909), and Loma Ata Creek (Decision ID 17898). For all of these water
bodies, the decision was made not to include them on the 303(d) List, despite concurrent listed
impairments for constituents such as DDE, DDT, chlorpyrifos, copper, TDS, iron, sulfates, fecal bacteria,
manganese, phosphorus, selenium, total nitrogen, and toxicity. The reasoning for not listing the water
bodies for benthic community impairments was that, “as required under section 3.9 of the Listing Policy,
pollutant(s) could not be directly associated with the benthic community effects” and *““pursuant to section
3.11 of the Listing Policy, no additional data and information are available indicating that standards are
not met.”
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The State Board did not provided any reasoning as to why the lack of association between co-occurring
chemical 303(d) listings was used to reject potential benthic macroinvertebrate listings in San Diego area
waterbodies, but not in Los Angeles area waterbodies. Without such evidence, decisions regarding
impairment listings based on bioassessments appear to be arbitrary.

F. The State Water Board lacks Evidence to Support the Listings, or the Findings Made Are Not
Supported by Evidence in the Administrative Record.

Decisions made by the State Water Board and the California Regional Water Quality Control Board, Los
Angeles Region (LA Regional Board) that are not supported by findings, or findings not supported by the
evidence in the administrative record, constitute an abuse of discretion. Topanga Association for a Scenic
Community v. County of Los Angeles, 11 Cal.3d 506, 515; California Edison v. SWRCB, 116 Cal. App.3d
751, 761 (4th Dt. 1981); see also In the Matter of the Petition of City and County of San Francisco, et al.,
State Board Order No. WQ-95-4 at 10 (Sept. 21, 1995). As detailed herein, because the proposed
decision to include on the 303(d) List Benthic Macroinvertebrate Bioassessments for Santa Clara River
Reaches 5 and 6 is not supported by evidence and is inconsistent with other listing decisions made by the
State Water Board, it would be an abuse of the State Water Board’s discretion to include the Santa Clara
River Reaches 5 and 6 Benthic Macroinvertebrate Bioassessments on the 303(d) List.

Furthermore, the California Legislature has found and declared that activities affecting water quality
“shall be regulated to attain the highest water quality which is reasonable, considering all demands being
made and to be made on those waters and the total values involved, beneficial and detrimental, economic
and social, tangible and intangible.” See Water Code 813000 (emphasis added). This section sets state
policy and imposes an overriding requirement on the State Water Board that all orders be reasonable
considering all circumstances. As detailed herein, due to a lack of evidence to support 303(d) listings for
Santa Clara River Reaches 5 and 6 Benthic Macroinvertebrate Bioassessments, it would not be reasonable
to approve these listings.

2. Assessment of Data for Metals Listings

In a comment letter submitted to the LA Regional Board on June 17, 2009 regarding the proposed 303d
List, the Sanitation Districts expressed several concerns regarding the method by which metals data are
analyzed to determine whether a water body is impaired. In its Response to Comments on the Draft 2008
303(d) List Comment due date: June 17, 2009 (Response to Comments) Response 9.12, the LA Regional
Board provided some clarity regarding the methodology used to analyze metals data, stating,

“Regarding the use of dissolved and total fraction metals data, Regional Board staff has been
consistent with US EPA guidance on the use of translators to compare data reported as the total
metals fraction to criteria expressed as the dissolved metals fraction. US EPA supports the use
of translators (see US EPA’s January 27, 2006 comment letter on the 2006 303(d) list) and
added waters to the list based on the use of translators (June 28, 2007 final decision on waters
added to the 2006 303(d) list). Staff believes that the use of translators to compare total metals
data to dissolved criteria is appropriate because the CTR [California Toxics Rule] criteria are
calculated based on total metals data. The criteria are calculated by multiplying the total metals
criteria values (from the US EPA national section 304(a) criteria guidance) by conversion
factors to obtain dissolved criteria (FR Vol. 65, No. 97, page 31690). The use of translators to
compare total metals data to the dissolved criteria is, in essence, the same as reversing the last
step in the CTR criteria calculations, which results in comparing like data to like criteria.
Therefore, translators can and should be used to assess data when only total metals data are
available.”
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While this response addressed some of the Sanitation Districts’ concerns regarding assessment of data for
metals listings, in its June 17, 2009 letter the Sanitation Districts additionally expressed concerns
regarding the LA Regional Board practice of considering of total metals data sets and dissolved metals
data sets as independent sets of evidence. Combining dissolved and total metals data into one data set is
the most valid and unbiased approach for listing assessments. Separating the data sets results in an
inappropriate listing for copper in Santa Clara Reach 6, as well as several other water body/pollutant
combinations. It contradicts the LA Regional Board’s statement that conversion of data “results in
comparing like data to like criteria.” Separating total metals data sets and dissolved metals sets into
separate lines of evidence is inconsistent with Section 6.1.5.6 of the Listing Policy, which states that data
should first be subject to any necessary mathematical transformation prior to conducting any statistical
analysis for placement on the 303(d) list. In this case, the necessary mathematical transformation would
be conversion of total metals data to dissolved metals data using a translator. In addition, separate analysis
of total and dissolved metals data sets does not allow for appropriate consideration of averaging periods,
as required under Section 6.1.5.6 of the Listing Policy. Furthermore, separate analysis of total and
dissolved metals datasets may in some cases not be fully protective. It could result in a non-impairment
decision when an impairment decision is more appropriate. For example, if two datasets each have one
exceedance out of two samples, neither dataset alone would generate a listing decision. However, if the
two datasets were combined, then the combined dataset would show two exceedances out of four samples
and would support a listing decision.

The LA Regional Board Response to Comments regarding these concerns states, “Total and dissolved
fraction data was evaluated, but in separate lines of evidence” (Response 9.27) and “... the data sets were
kept as separate lines of evidence and not combined due to the different fraction analyzed.” (Response
9.28). No justification was provided as to why this practice was used, when it is more scientifically sound
to translate the total metals data into dissolved data and analyze it with the dissolved data available. One
larger data set provides a more reliable assessment of water quality that is more likely to be representative
of water quality than several smaller data sets.

For copper in Santa Clara Reach 6, the State Water Board Review and Conclusion in the Fact Sheet for
this listing states, “State Board staff concurs with the Regional Board that the copper dissolved fraction
data are more temporally representative of conditions in the water body and more reliable than the total
fraction data. No change to the decision is being recommended.” It is not clear as to why the dissolved
data is considered by the Water Boards to be more temporally representative. Both the dissolved and total
metals data were collected over the same overall time periods. The primary difference between the data
sets is that the dissolved data metals data were collected primarily during wet weather and the total metals
data were collected monthly throughout the year but only during dry weather. While the LA Regional
Board Response to Comments states that dry weather data sets and wet weather data sets were not
considered separately, it appears that separating the dissolved metals data set from the total metals data
set is meant to accomplish such a separation of the data. To obtain the most temporally representative data
set, the dissolved metals data should be combined with the totals metals data so that the data set is
representative of both wet and dry weather. As to the data sets being “reliable”, both data sets met
necessary QA/QC requirements and thus can be considered reliable. Therefore, the Sanitation Districts
request that dissolved metals data and total metals data translated to dissolved data be combined and
considered as one line of evidence when assessing metals listings.

A complete summary of the Santa Clara River Reach 6 copper and hardness data along with the CTR
hardness-dependent objective calculations are attached as Attachment A - Table 1. These combined data
indicate two exceedances of the copper Criterion Maximum Concentration (CMC) out of sample size of
71 and three exceedances of the copper Criterion Continuous Concentration (CCC) out of sample size of
69. For a sample size of 60 to 71, Table 3.1 of the Listing Policy specifies listing a pollutant/water body
combination only if the number of exceedances is equal or greater than six. Therefore, copper in Reach 6
of Santa Clara River should not be listed.
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3. Consideration of Analytical Method Data Quality

The copper impairment for the San Gabriel River Estuary was inappropriately assessed using copper data
analyzed with USEPA Method 200.8. This is in conflict with Section 6.1.4 of the Listing Policy, which
states that data used must be of “sufficient high quality” to make determinations of water quality
impairments. In the case of saline/estuarine samples, USEPA Method 200.8 is susceptible to positive
interferences from the salt present in the water. The interference is caused by sodium in the sample
combining with argon used in the instrumentation to form a complex that has the same molecular weight
as copper, resulting in an overestimation of the actual copper concentration. Although this interference
can be partially minimized with varying success by using collision cell techniques and sample dilution,
the potential for a significant over-estimation of the actual copper concentrations remains. The Sanitation
Districts consulted with Dr. Peter Kozelka of USEPA Region 9, who recommended the use of USEPA
Method 1640 for all estuarine receiving water copper measurements.* In 1997, to address the
shortcomings of EPA Method 200.8, the USEPA developed and subsequently approved USEPA Method
1640 for the quantification of trace metals.”> USEPA Method 1640 directly addresses the sodium/argon
interference by incorporating a chelation preparation step that removes the metal from the matrix.

To verify whether interference was occurring in San Gabriel River Estuary copper analyses when USEPA
Method 200.8 is used, data collected during studies conducted by the Sanitation Districts, as well as data
collected by two power plants discharging to the estuary were examined. The data demonstrate an over-
estimation for copper in the estuarine samples using USEPA Method 200.8 that is statistically significant,
with 99% certainty, when compared to measurements using USEPA Method 1640.'° LA Regional Board
staff agreed that interferences occur when using USEPA Method 200.8 for estuarine copper samples,
stating, “Regional Board staff consulted with State Board staff and carefully reviewed analytical method
comparison data (Method 1640 vs. Method 200.8) from the aforementioned studies and agree with your
finding that using USEPA Method 200.8 with collision cell technology for copper analysis of estuarine
water samples may significantly overestimate the actual copper concentration.”’ Despite agreement from
Water Board staff that results from estuarine copper samples analyzed using USEPA Method 200.8 are
not accurate, the USEPA Method 200.8 estuarine copper data is included in the analysis to support a
copper impairment determination for the San Gabriel River Estuary. In order to provide an accurate
determination of impairment for copper in the San Gabriel River Estuary, the Sanitation Districts
therefore request that copper concentration data obtained using USEPA Method 200.8 be excluded from
the impairment determination.

It should be noted that the Sanitation Districts provided comments on this issue to the LA Regional Board
in a June 17, 2009 comment letter. In its Response to Comments, the LA Regional Board did not respond
to this concern.

14 peter Kozelka, EPA Region 9. Personal communications, June 2008.

15 USEPA. 1997. Method 1640 — Determination of trace elements in water by preconcentration and inductively coupled plasma-
mass spectroscopy. USEAP Office of Water, Washington D.C.

18 Email from Phil Markle, Sanitation Districts, to C.P. Lai, LA Regional Board, “SGR Estuary Copper Study Update,” dated
June 16, 2008. Copy included in Attachment B - Appendix 8.

7 Letter from Tracy J. Egoscue, LA Regional Board Executive Officer, to Stephen R. Maguin, Sanitation Districts Chief
Engineer and General Manager, “Response to Request for Amendments to Copper Monitoring Requirements for Estuarine
Receiving Waters Under the Long Beach Water Reclamation Plant Monitoring and Reporting Program — Joint Outfall System,
Long Beach Water Reclamation Plant (NPDES No. CA0054119, Order No. R4-2007-0047, Cl No. 5662),” dated August 15,
2008. Copy included in Attachment B - Appendix 9.

DOC#1581186



Ms. Dorothy Rice Attachment A — 20 May 28, 2010
4. Use of Invalid Data to Make Listing Decisions

The listing decisions for chlorpyrifos and diazinon in Santa Clara River Reach 6 are based substantially
upon use of Surface Water Ambient Monitoring Program (SWAMP) data that was declared by SWAMP
to be invalid due to failure of Quality Assurance/Quality Control (QA/QC) protocols. In accordance with
Section 6.1.4 of the Listing Policy, data which have been declared invalid by the entity providing the data
should not be used for listing decisions.

The Sanitation Districts commented on the inadequacy of the data in a June 17, 2009 comment letter to
the LA Regional Board. In its Response to Comments, regarding the Santa Clara Reach 6 chlorpyrifos
data the LA Regional Board simply expressed disagreement with excluding the invalid data without
giving any justification stating, “Staff disagrees that only two of the SWAMP [samples] were valid.” In
its Response to Comments regarding the Santa Clara Reach 6 diazinon data, the LA Regional Board
stated, “Staff disagrees with rejecting the data due to ‘holding time violation’. Concentrations of
chlorpyrifos [sic] in samples can only decrease with time. These data should still be considered for listing
since chlorpyrifos [sic] was detected in most of the samples even if the holding time passed.”

Notwithstanding the fact that no evidence has been presented by the Water Boards to indicate that the
QAJ/QC failure was due solely to a holding time violation, the Sanitation Districts strongly disagree with
the Water Boards’ position that it is acceptable to use data that has failed QA/QC due to a holding time
exceedance. There is no justification for using data that does not pass QA/QC for regulatory purposes.
Use of invalid data casts doubt on the integrity of the entire listing processes.

A complete summary of the Santa Clara River Reach 6 chlorpyrifos data along with the water quality
objective is attached as Attachment A - Table 2. Considering only valid data, the table indicates two
exceedances of the water quality objective. For a sample size of 28 to 36, Table 4.1 of the Listing Policy
specifies delisting a pollutant/water body combination if the number of exceedances is equal or less than
two. Therefore, chlorpyrifos in Reach 6 of Santa Clara River should be delisted.

5. USEPA Diazinon Phase-out

The proposed 303d List includes a listing for diazinon in Santa Clara Reach 6. In its June 17, 2009
comment letter to the LA Regional Board, the Sanitation Districts requested that only recent data be used
to reassess this listing, because the USEPA has implemented a management practice that resulted in a
change in the quality of the water quality of the segment. Section 6.1.5.3 of the Listing Policy states, “If
the implementation of a management practice(s) has resulted in a change in the water body segment, only
recently collected data (since the implementation of the management measures(s)) should be considered.”
For diazinon, by December 31, 2004 a USEPA ban on sales of all indoor and outdoor non-agricultural
products containing diazinon took effect. Because Santa Clara River Reach 6 is in an urbanized area with
little agricultural activity, this ban is expected to have eliminated essentially all sources of diazinon to this
water body.

The Sanitation Districts requested that only recent data be considered in reassessing this listing in its June
17, 2009 letter to the LA Regional Board. In its Response to Comments, the LA Regional Board stated,

“Looking at data collected through the end of the solicitation period, exceedances were still
observed postban. In addition, it would be premature to state that the impairment is being
addressed by other actions, especially given that there are enough exceedances to warrant not
delisting (as per the Listing Policy). The 2004 USEPA diazinon and chlorpyrifos phase-out
restricted the sale of products containing diazinon and chlorpyrifos, not the use of such
products currently in circulation. The continued use of products purchased prior to the ban
may occur for some time and the ban did not include specific dates of water quality
attainment.”
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The Sanitation Districts agree that the 2004 USEPA diazinon phase-out only restricted the sale of the
products and not the use. However, the Sanitation Districts believe the final sales ban for diazinon on
December 31, 2004 constitutes an implementation of a management practice that has resulted in changes
in the water body segments. In particular, when data considered after the bans took effect are considered,
only two four-day average diazinon results exceeded the CCC threshold out of 29 samples for Santa Clara
River Reach 6. A delisting requires two or less exceedances.

Although concentrations of diazinon continued to be occasionally elevated for one to two years after the
bans took effect, these data do not indicate that the ban was not successful. The ban was placed on sales
of diazinon, not use, and stocks of previously purchased diazinon would be expected to be used up in the
time period immediately following the bans taking effect. The fact that there have been no detections and
no exceedances of diazinon in Santa Clara River Reach 6 since January 2006 indicates that the ban has
successfully addressed the impairments. The Sanitation Districts therefore request that the State Water
Board only consider diazinon data since the sales ban took effect when assessing this impairment. This
dataset is attached as Attachment A - Table 3. For a sample size of 28 to 36, Table 4.1 of the Listing
Policy recommends delisting a pollutant/water body combination if the number of exceedances is equal or
less than two. Therefore, diazinon in Reach 6 of Santa Clara River should be delisted. Notwithstanding
that the water quality objectives are being achieved and no impairment is present, if the State Water
Board does not delist Santa Clara Reach 6 for diazinon, it would be fully conservative for the State Water
Board to move the listing to the “Water Quality Limited Segments Being Addressed by Actions Other
Than a TMDL” category until the next listing cycle when the listing can be reevaluated with additional
data.

6. Support Proposed Delistings for Certain Water body/Pollutant Combinations

The State Water Board is currently proposing that a new listing for cyanide be made to the 303(d) List in
Rio Hondo Reach 2. The fact sheet for cyanide in Rio Hondo Reach 2 states: “three of six samples
exceeded the California Toxics Rule (CTR) Criterion Continuous Concentration (CCC) for cyanide” and
“one of six samples exceeded the CTR Criterion Maximum Concentration (CMC) for cyanide.”
Originally this listing was proposed for Rio Hondo Reach 1 and upon State Water Board review the State
Water Board has correctly moved this proposed listing to Rio Hondo Reach 2. However, State Water
Board staff failed to assess all readily available data regarding this listing. The Sanitation Districts
submitted relevant data to the LA Regional Board on February 28, 2007. The data submitted included
cyanide data collected at receiving water monitoring stations RD and RD1, which are located in Rio
Hondo Reach 2. Data from these receiving water stations were used in other Rio Hondo Reach 2
impairment assessments. A complete summary of the cyanide data along with the CTR water objective
are attached as Attachment A - Table 4. These combined data indicate one exceedance of the cyanide
Criterion Maximum Concentration (CMC) out of a sample size of 85 and four exceedances of the cyanide
Criterion Continuous Concentration (CCC) out of sample size of 82. For a sample size of 72 to 82, Table
3.1 of the Listing Policy specifies listing a pollutant/water body combination only if the number of
exceedances is equal or greater than seven. Therefore, cyanide in Rio Hondo Reach 2 should not be listed.

7. Support Proposed Delistings for Certain Water body/Pollutant Combinations
The Sanitation Districts have reviewed the proposed listing decisions for the water body/pollutant
combinations listed below. The Sanitation Districts believe the decisions are correct and support removal

of these water body/pollutant combinations from the 303(d) List:

o Ballona Creek - Silver
e Coyote Creek - Zinc
e Los Angeles River Estuary - Lead (sediment) and zinc (sediment)
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Rio Hondo Reach 2 - Ammonia

San Jose Creek - Selenium

Santa Clara River Reach 5 - Ammonia and Nitrate and Nitrite
Santa Clara River Reach 6 - Ammonia

Wilmington Drain - Ammonia

Walnut Creek Wash - Toxicity

8. Administrative Record

The Sanitation Districts have checked the State Water Board’s official administrative record and three
letters submitted by the Sanitation Districts have been omitted. In a letter dated July 13, 2009 the
Sanitation Districts requested postponement of the July 16, 2009 LA Regional Board hearing on the
303(d) List, because substantive revisions had been made to the list, including addition the listings for
benthic macroinvertebrate bioassessment, only three days before the LA Regional Board hearing. This
letter also requested an opportunity to submit written comments on the last minute revisions to the 303(d)
List. Although the LA Regional Board did not respond to this letter, the Sanitation Districts prepared a
letter containing written comments and submitted it to the LA Regional Board at the July 16, 2009
hearing. Additionally, in accordance with the Section 6.3 of the Listing Policy, the Sanitation Districts
submitted a request for the State Water Board to review of specific listing decisions on August 14, 2009.
All three of these letters should be added to the administrative record and copies are enclosed as
Attachments D, E, and B, respectively.
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N State Water Resources Control Board
\Q/ Office of Information Management and Analysis

1001 | Street « Sacramento, California 95814 « (916) 327-9848 e
Linda S. Adams Mailing Address: P.O. Box 100 « Sacramento, California » 95812-0100 Arnold Schwarzenegger
Secretary for FAX (916) 341-5463 « http://www.waterboards.ca.gov Governor

Environmental Protection

2 February 2010

Dear Water Quality Stakeholders:
DEVELOPMENT OF BIOLOGICAL OBJECTIVES FOR CALIFORNIA

The State Water Board is initiating the process to develop biological objectives for
freshwater streams and rivers in California. You are invited to participate in the project
kickoff meetings on 8 and 11 March 2010.

8 March 2010, 1:00 — 4:00 p.m. 11 March 2010, 9:00 a.m. — 12:00 p.m.
Cal EPA Building SCCWRP
1001 | Street, Sacramento 3535 Harbor Blvd., Suite 110, Costa Mesa

The purpose of these meetings is to educate stakeholders on the project and initiate the
process of assembling the stakeholder, regulatory, and scientific committees that will help
guide the effort. A brief discussion of the purpose and background of the project is
provided below.

Protecting the integrity of biological resources in streams and rivers is one of the primary
goals of California’s water quality regulatory efforts. Historically, the Water Boards focused
their monitoring, assessment, and regulatory efforts almost exclusively on chemical and
physical criteria. Recognizing the value of directly measuring biological integrity, several
Water Board programs conduct bioassessment monitoring and some require
bioassessment in permits. However, State and Regional Water Board plans and policies
do not contain numeric objectives or guidance for using biological data in regulatory
decision-making. Therefore, biological objectives are needed to provide the narrative or
numeric benchmarks that describe conditions necessary to protect aquatic life beneficial
uses. This initial effort will focus on wadeable perennial streams and rivers.

The absence of biological objectives or the lack of guidance has limited the effectiveness
of many Water Board programs, leading to:

e the inability to objectively assess whether aquatic life beneficial uses are supported,;

¢ the inability to assess whether chemical and physical criteria are sufficient to protect
aquatic life (i.e., whether permits relying on chemical and physical criteria alone are
achieving healthy streams & rivers);

e inconsistencies in identifying impaired waterbodies;
e costly development of biological targets on a project-by-project basis.

These problems can be resolved by employing modern tools for directly measuring and
protecting aquatic life and developing thresholds and guidance for assessing the data.

California Environmental Protection Agency
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-2- 2 February 2010

State Water Board managers are committed to developing biological objectives for
assessing the health of streams statewide. :

The state has invested significant resources to develop the technical tools needed to ‘
directly measure biological condition (assessing the organisms living in streams) laying the
groundwork for using these tools in regulatory programs. The State Water Board plans to
develop biological objectives for all perennial, wadeable streams and rivers in California
taking into account the range of natural variation and degree of development in the state.
The objectives likely will be in the form of a narrative statement that will be applied
statewide. This narrative objective will be accompanied by a detailed implementation plan
that, where possible, sets regionally appropriate numeric targets. Where data are not
sufficient to define numeric targets, the implementation plan will describe the process for
developing them. :

Three oversight committees will be established for the development and public vetting of
the regulatory and technical policy statements: 1) a Stakeholder Committee that will .
communicate the project goals to interested stakeholders and carry their input back to the
scientific and regulatory committees to ensure that stakeholder input is incorporated into

- the technical and policy elements throughout the process, and play a key role in advising

the State Water Board; 2) a Scientific Steering Committee of external experts that will
provide review of the technical aspects of the project; and 3) a Regulatory Oversight
Committee that will coordinate with staff in other State Water Board programs and at all
Regional Water Boards to ensure that the project delivers the tools that regulators and
managers need, and to ‘provide outreach and tralnlng to ensure that the tools are used
correctly and equitably.

We look forward to working with you and encourage you to forward thls letter to those we
may have missed. Your participation at this early stage in the project is critical to ensure
that the range of public interests is represented throughout the process. Thank you in
advance for your participation in this important effort. We look forward to seeing you in
March. If you have any questions or would like additional information regarding this
matter please contact Karen Larsen at (916) 319-9769 or klarsen@waterboards.ca.gov.

Sincerely,

Valerie M. Connor, PhD, Dlrector

| OFFICE OF INFORMATION MANAGEMENT AND ANALYSIS

-California Environmental Protection Agency
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Printed from State Water Resource Control Board 303(d) Integrated Report Website on April 19, 2010

DECISION ID 18003 Region 4

Santa Clara River Reach 5 {Blue Cut-gaging station to West Pier Hwy 99 Bridge) (was named
Santa Clara River Reach 7 on 2002 303(d) list

Pollutant:

Final Listing Decision:

Last Listing Cycle's

Final Listing Decision:

Revision Status
Impairment from

Pollutant or Pollution:

Conclusion:

RWQCB Board Staff
Recommendation:

SWRCB Board Staff
Recommendation:

USEPA Decision:

Macroinvertebrate Bloassessments

Santa Clara River Reach 5 (Blue ,
Santa Clara River Reach 7 on 2002 303(d) list

LOE ID:

Pollutant:

LOE Subgroup:
Matrix:
Fraction:

idence (LOE) for Decision 1D:18003, Benthic-

Benthic-Macroinvertebrate Bioassessments
Do Not List on 303(d) list (TMDL required list)
New Decision

Revised
Pollutant

State Water Board staff used Section 3.11 situation-specific weight of
evidence approach to evaluate the Los Angeles Water Board benthic
macroinvertebrateA—bioassessment listing. State Water Board staff
determined that it is necessary to include these listings because additional
data analyses and multiple line of evidence show that benthic
macroinvertebrate populations are impacted by a wide range of stressors.

Multiple lines of evidence are available in the administrative record to assess
this indicator. The water quality chemistry data for iron and chlorides show
that water quality standards are not being met.

The water quality chemistry and bioassessment data provide a substantial
basis that benthic macroinvertebrate populations are impacted by a wide
range of anthropogenic stressors. The weight of evidence indicate that the
beneficial use of the water is not supported. Based on the available data and
information, staff recommend to list for benthic macroinvertebrate-
bioassessment.

This water body will be in Category 4c (for water bodies impaired by
pollution, not a pollutant). However, if this water body is also impaired by a
pollutant, it will be in Categore5 A— 303(d) list, instead of Category 4c,

' Region4

gaging's idge) (was named’

31432
Benthic-Macroinvertebrate Bioassessments
Population/Community Degradation

Water
None

4/19//0

DOC#1579210
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Beneficial Use:

Number of Samples:
Number of Exceedances:

Data and Information Type:
Data Used to Assess Water

Quality:
Data Reference:

Water Quality Objective/Criterion:

Objective/Criterion Reference:

Evaluation Guideline:

Guideline Reference:

Spatial Representation:
Temporal Representation:

Environmental Conditions:
QAPP Information:

QAPP Information Reference(s):

ATTACHMENT A - EXHIBIT 2

Warm Freshwater Habitat

4
4

Benthic macroinvertebrate surveys

Four out of 4 samples had IBI scores ranked in the "poor" or "very

poor" range during the fall seasons of 2001, 2003, and 2004.

A Quantitative Tool for Assessing the Integrity of Southern Coastal
California Streams. Appendix 7-B Environmental Management Vol.
35, No. 4, pp. 493-504.

Los Angeles RWQCB Basin Plan Objectives for Toxicity which
states A“All waters shall be maintained free of toxic substances in
concentrations that are toxic to, or that produce detrimental
physiological responses in, human, plant or animal, or aquatic life.
Compliance with this objective will be determined by use of indicator
organisms, analyses of species diversity, population density, growth
anomalies, bioassays of appropriate duration or other appropraite
methods as specified by the State or Regional Board."

Basin Plan Amendments to the Water Quality Control Plan Los
Angeles Region R4 Basin Plan 1997-2009. ’

The IBl is a multi-metric assessment that employs biological metrics
that respond to a habitat or water quality impairment. Each of the
biological metrics measured at a site are converted to an IBI score
then summed. These cumulative scores are then ranked according
to very good (80-56), good (41-55), fair (27-40), poor (14-39) and .
very poor (0-13) habitat conditions. Sites with scores below 26 are
considered to have impaired conditions. _
A Quantiﬁative Tool for Assessing the Integrity of Southern Coastal
California Streams. Appendix 7-B Environmental Management Vol.
35, No. 4, pp. 493-504.

Three sites were used to collect samples: Station 1 - SCR Unlined
Channel @ Old Rd., SCR-BC, and SCR-004

Samples were coliected during the fall seasons of 2001, 2003, and
2004.

Data was collected in compliance with California Stream
Bioassessment Procedure.
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ATTACHMENT A - TABLE 1
SANTA CLARA RIVER REACH 6 - COPPER

. . . Does Does
. Is Dissolved or Dissolved | Dissolved
Sample Total | Dissolved PQL/RL Sample | Translated |4-Day Average Copper | Copper Sample | Sample
Source | Location| Qualifier [ Copper| Copper Method - Hardness Exceed | Exceed
Date (ug/L) Usable? Copper Concentration CMC CCC
(uglt) | (ug/l) (1=Yes) | Concentration (ug/L) (ug/L) cMmC cec
(1=Yes) | (1=Yes)
10/28/2003 [ LACDPW| S29 13.50 3.55 5.00 [EPA200.8 1 3.55 * 400 49.6 29.3
10/31/2003| LACDPW | S29 30.40 10.60 5.00 | EPA200.8 1 10.60 7.08 200 25.8 16.2
12/25/2003 [ LACDPW| S29 53.30 4.88 5.00 [EPA200.8 1 4.88 4.88 170 22.2 14.1
1/1/2004 | LACDPW| S29 10.20 7.36 5.00 | EPA200.8 1 7.36 7.36 140 18.5 11.9
1/13/2004 [ LACDPW| S29 5.96 3.54 5.00 [EPA200.8 1 3.54 3.54 450 55.4 324
1/14/2004 | LACSD RB < 8.00 NA 8.00 | EPA200.8 1 7.68 7.68 520 63.5 36.6
2/11/2004 | LACSD RB < 8.00 NA 8.00 [EPA200.8 1 7.68 7.68 226*** 28.2 17.6
3/10/2004 | LACSD RB < 8.00 NA 8.00 | EPA200.8 1 7.68 7.68 226*** 28.2 17.6
4/14/2004 | LACSD RB E 4.00 NA 8.00 [EPA200.8 1 3.84 3.84 175 22.8 14.4
5/12/2004 [ LACSD RB < 8.00 NA 8.00 | EPA200.8 1 7.68 7.68 226*** 28.2 17.6
6/9/2004 | LACSD RB < 8.00 NA 8.00 [EPA200.8 1 7.68 7.68 226*** 28.2 17.6
7/14/2004 | LACSD RB < 8.00 NA 8.00 | EPA200.8 1 7.68 7.68 181 23.5 14.9
8/11/2004 | LACSD RB < 8.00 NA 8.00 [EPA200.8 1 7.68 7.68 226*** 28.2 17.6
9/15/2004 | LACSD RB E 3.00 NA 8.00 | EPA200.8 1 2.88 2.88 226*** 28.2 17.6
10/13/2004| LACSD RB E 3.00 NA 8.00 [EPA200.8 1 2.88 2.88 193 25.0 15.7
10/17/2004 | LACDPW | S29 15.70 5.90 5.00 | EPA200.8 1 5.90 5.90 428 52.9 31.0
10/26/2004 [ LACDPW| S29 28.00 22.60 5.00 [EPA200.8 1 22.60 22.60 90 12.2 8.2 1 1
11/10/2004| LACSD RB E 6.00 NA 8.00 | EPA200.8 1 5.76 5.76 226*** 28.2 17.6
12/16/2004| LACSD RB 5.50 NA 0.50 [EPA200.8 1 5.28 5.28 226*** 28.2 17.6
1/7/2005 | LACDPW| S29 19.50 17.20 5.00 | EPA200.8 1 17.20 17.20 110 14.7 9.7 1 1
2/2/2005 | LACSD RB 2.70 NA 0.50 [EPA200.8 1 2.59 2.59 226*** 28.2 17.6
2/9/2005 [ LACSD RB 2.90 NA 0.50 | EPA200.8 1 2.78 2.78 243 31.0 19.1
3/2/2005 [ LACSD RA 28.00 NA 0.50 [EPA200.8 1 26.88 26.88 292** 35.7 21.7 1
3/2/2005 [ LACSD RB 1.90 NA 0.50 | EPA200.8 1 1.82 1.82 261 33.2 20.3
3/9/2005 [LACDPW| S29 18.50 3.83 5.00 [EPA200.8 1 3.83 3.83 460 56.6 33.0
4/13/2005 [ LACSD RA 29.00 NA 0.50 | EPA200.8 1 27.84 27.84 433 53.5 31.3
4/13/2005 | LACSD RB 3.60 NA 0.50 [EPA200.8 1 3.46 3.46 276 35.0 21.3
5/18/2005 | LACSD RB 1.80 NA 0.50 | EPA200.8 1 1.73 1.73 251 32.0 19.7
6/15/2005 | LACSD RB 3.20 NA 0.50 [EPA200.8 1 3.07 3.07 220 28.2 17.6
7/20/2005 | LACSD RB 6.40 NA 0.50 | EPA200.8 1 6.14 6.14 204 26.3 16.5
8/17/2005 | LACSD RB 3.70 NA 0.50 [EPA200.8 1 3.55 3.55 226*** 28.2 17.6
9/14/2005 | LACSD RB 7.00 NA 0.50 | EPA200.8 1 6.72 6.72 220 28.2 17.6
10/17/2005 [ LACDPW| S29 37.30 8.17 5.00 [EPA200.8 1 8.17 8.17 128 17.0 11.1
10/26/2005| LACSD RB 7.90 NA 0.50 | EPA200.8 1 7.58 7.58 257 32.7 20.1
11/29/2005 [ LACDPW| S29 7.40 2.36 5.00 [EPA200.8 1 2.36 2.36 408 50.6 29.8
11/30/2005| LACSD RB 4.20 NA 0.50 | EPA200.8 1 4.03 4.03 226*** 28.2 17.6
12/21/2005 LACSD RB 4.20 NA 0.50 [EPA200.8 1 4.03 4.03 226*** 28.2 17.6
12/31/2005| LACDPW | S29 10.80 4.59 5.00 | EPA200.8 1 4.59 4.59 90 12.2 8.2
1/14/2006 [ LACDPW| S29 10.00 6.04 5.00 [EPA200.8 1 6.04 6.04 245 31.3 19.3
1/18/2006 | LACSD RA 0.80 NA 0.50 | EPA200.8 1 0.77 0.77 249 31.7 19.5
1/18/2006 [ LACSD RB 4.60 NA 0.50 |[EPA200.8 1 4.42 4.42 222 28.5 17.7
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ATTACHMENT A - TABLE 1
SANTA CLARA RIVER REACH 6 - COPPER

. . . Does Does
. Is Dissolved or Dissolved | Dissolved

Sample Total | Dissolved PQL/RL Sample | Translated |4-Day Average Copper | Copper Sample | Sample

Source | Location| Qualifier| Copper| Copper Method - Hardness Exceed | Exceed
Date (ug/L) Usable? Copper Concentration CMC CCC

(uglt) | (ug/l) (1=Yes) | Concentration (ug/L) (ug/L) cMmC cec

(1=Yes) | (1=Yes)
2/15/2006 | LACSD RA 1.63 NA 0.50 [EPA200.8 1 1.56 1.56 292** 35.7 21.7
2/15/2006 | LACSD RB 7.21 NA 0.50 [EPA200.8 1 6.92 6.92 226*** 28.2 17.6
2/17/2006 | LACDPW/| S29 7.33 3.32 5.00 [EPA200.8 1 3.32 3.32 340 42.6 25.5
3/15/2006 | LACSD RA 1.42 NA 0.50 [EPA200.8 1 1.36 1.36 292** 35.7 21.7
3/15/2006 | LACSD RB 3.75 NA 0.50 [EPA200.8 1 3.60 3.60 226*** 28.2 17.6
4/19/2006 | LACSD RA 15.90 NA 0.50 [EPA200.8 1 15.26 15.26 282 35.7 21.7
4/19/2006 | LACSD RB 3.64 NA 0.50 [EPA200.8 1 3.49 3.49 248 31.6 195
4/25/2006 | LACDPW | S29 33.50 2.52 5.00 [EPA200.8 1 2.52 2.52 360 44.9 26.8
5/17/2006 | LACSD RA 1.04 NA 0.50 [EPA200.8 1 1.00 1.00 292** 35.7 21.7
5/17/2006 | LACSD RB 4.67 NA 0.50 [EPA200.8 1 4.48 4.48 226*** 28.2 17.6
6/21/2006 | LACSD RB 2.71 NA 0.50 [EPA200.8 1 2.60 2.60 226*** 28.2 17.6
7/19/2006 | LACSD RA 0.80 NA 0.50 [EPA200.8 1 0.77 0.77 319 40.1 24.1
7/19/2006 | LACSD RB 2.10 NA 0.50 [EPA200.8 1 2.02 2.02 195 25.2 15.8
8/23/2006 | LACSD RA 1.10 NA 0.50 [EPA200.8 1 1.06 1.06 292** 35.7 21.7
8/23/2006 | LACSD RB 3.64 NA 0.50 [EPA200.8 1 3.49 3.49 226*** 28.2 17.6
9/13/2006 | LACSD RB 3.60 NA 0.50 [EPA200.8 1 3.46 3.46 226*** 28.2 17.6
10/18/2006| LACSD RB 3.73 NA 0.50 [EPA200.8 1 3.58 3.58 373 46.5 27.6
10/31/2006 [ LACDPW| S29 22.40 2.19 5.00 [EPA200.8 1 2.19 2.19 430 53.1 31.1
11/15/2006 LACSD RB 4.30 NA 0.50 [EPA200.8 1 4.13 4.13 226*** 28.2 17.6
12/9/2006 [ LACDPW| S29 50.30 5.08 5.00 [EPA200.8 1 5.08 5.08 250 31.9 19.6
12/16/2006 [ LACDPW| S29 28.30 4.99 5.00 [EPA200.8 1 4.99 4.99 370 46.1 27.4
12/20/2006| LACSD RB 5.92 NA 0.50 [EPA200.8 1 5.68 5.68 226*** 28.2 17.6
1/30/2007 [ LACDPW| S29 38.20 6.10 5.00 [EPA200.8 1 6.10 6.10 310 39.0 23.5
2/14/2007 | LACSD RB 8.99 NA 0.50 [EPA200.8 1 8.63 8.63 232 29.7 18.4
2/19/2007 | LACDPW/| S29 31.90 4.68 5.00 [EPA200.8 1 4.68 * 210 27.0 16.9
2/22/2007 | LACDPW| S29 50.50 5.13 5.00 [EPA200.8 1 5.13 4.91 160 20.9 134
2/28/2007 | LACSD RB 8.03 NA 0.50 [EPA200.8 1 7.71 7.71 226*** 28.2 17.6
3/14/2007 | LACSD RB 6.26 NA 0.50 [EPA200.8 1 6.01 6.01 226*** 28.2 17.6
4/2/2007 [LACDPW| S29 22.10 2.88 5.00 [EPA200.8 1 2.88 2.88 440 54.3 31.8
4/11/2007 | LACSD RB 6.43 NA 0.50 |[EPA200.8 1 6.17 6.17 235 30.1 18.6

LACSD - Sanitation Districts of Los Angeles County 3 of 69 4-day averages exceed

LACDPW - Los Angeles County Department of Public Works Criterion Continuous Concentration (CCC)

* - Data is used in calculation of a 4-day average
** - Average RA hardness used when concurrent hardness was unavailable 2 of 71 samples exceed
*** . Average RB hardness used when concurrent hardness was unavailable Criterion Maximum Concentration (CMC)
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ATTACHMENT A - TABLE 2

SANTA CLARA RIVER REACH 6 - CHLORPYRIFOS

Fishand || oo 4-Day A Ders 4-Day
. s Sample -Day Average verage
Sgr;[;le Source Location | Qualifier Chl(?] rg/)ll_r)lfos Method Pg;//LR)L QA/QC 46_?325 Usable? |Qualifier| Concentration Exceed
(1=Yes) (ug/L) CCC?
ccc
(1=Yes)
10/31/2001 [ SWAMP | SCTBQT 0.059 ELISA 0.05 Pass 0.05 1 0.059 1
10/31/2001 [ SWAMP | SCTBQT < 0.05 EPA 8141A| 0.05 Fail 0.05 *
11/15/2001 [ SWAMP | SCTBQT 0.077 ELISA 0.05 Pass 0.05 1 0.077 1
8/5/2002 SWAMP | SCTBQT 0.068 ELISA 0.05 Fail 0.05 *
8/5/2002 SWAMP | SCTBQT 0.053 ELISA 0.05 Fail 0.05 **
8/20/2002 | SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
8/28/2002 | SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
8/28/2002 | SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
9/4/2002 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
9/4/2002 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
9/19/2002 | SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
9/19/2002 | SWAMP [SCTBQT 0.055 ELISA 0.05 Fail 0.05 *
10/4/2002 SWAMP | SCTBQT 0.051 ELISA 0.05 Fail 0.05 xx
10/4/2002 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
10/10/2002 | LACDPW S29 < 0.05 EPA 505 0.05 Pass 0.05 1 < 0.05
10/19/2002 | SWAMP |[SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
10/19/2002 | SWAMP |[SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
11/7/2002 SWAMP | SCTBQT 0.061 ELISA 0.05 Fail 0.05 xx
11/8/2002 LACDPW S29 < 0.05 EPA 501 0.05 Pass 0.05 1 < 0.05
11/18/2002 | SWAMP |[SCTBQT 0.067 ELISA 0.05 Fail 0.05 xx
12/3/2002 | SWAMP [SCTBQT 0.061 ELISA 0.05 Fail 0.05 **
12/16/2002 | LACDPW S29 < 0.05 EPA 502 0.05 Pass 0.05 1 < 0.05
12/18/2002 | SWAMP |[SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
12/18/2002 | SWAMP |[SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
1/2/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
1/2/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
1/13/2003 SWAMP | SCTBQT < 0.05 EPA 8141A| 0.05 Fail 0.05 xx
1/17/2003 SWAMP | SCTBQT 0.051 ELISA 0.05 Fail 0.05 xx
1/17/2003 | SWAMP [SCTBQT 0.062 ELISA 0.05 Fail 0.05 **
2/1/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
2/1/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
2/11/2003 LACDPW S29 < 0.05 EPA 503 0.05 Pass 0.05 1 < 0.05
2/16/2003 | SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
2/16/2003 | SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
3/3/2003 SWAMP _[SCTBQT 0.096 ELISA 0.05 Fail 0.05 *
3/3/2003 SWAMP__[SCTBQT 0.07 ELISA 0.05 Fail 0.05 *
3/15/2003 LACDPW S29 < 0.05 EPA 504 0.05 Pass 0.05 1 < 0.05
3/18/2003 | SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
4/2/2003 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
4/2/2003 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
4/17/2003 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
4/17/2003 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
4/30/2003 | LACDPW S29 < 0.05 EPA 506 0.05 Pass 0.05 1 < 0.05
5/2/2003 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
5/2/2003 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
5/17/2003 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
5/17/2003 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
10/28/2003 [ LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/31/2003 [ LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 *
12/25/2003 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/1/2004 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/13/2004 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/17/2004 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/26/2004 [ LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/7/2005 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
3/9/2005 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/17/2005 [ LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
11/29/2005 [ LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
12/31/2005 [ LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/14/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
2/17/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
4/25/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/31/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
12/9/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
12/16/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
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ATTACHMENT A - TABLE 2

SANTA CLARA RIVER REACH 6 - CHLORPYRIFOS

Fishand || oo 4-Day A Ders 4-Day
. s Sample -Day Average verage
Sgr;tzle Source Location | Qualifier Chl(?] rg/)ll_r)lfos Method Pg;//LR)L QA/QC 4G_a|13r2§ Usable? |Qualifier| Concentration Exceed
(1=Yes) (ug/L) CCC?
ccc
(1=Yes)
1/30/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
2/19/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 *
2/22/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
4/2/2007 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
9/21/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
11/25/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 *
11/29/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
12/6/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
4/9/2008 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05

* = Data averaged for 4-Day average

** = Data failed QAPP provisions

LACDPW - Los Angeles County Department of Public Works

SWAMP - Surface Water Ambient Monitoring Program
Fish and Game - California Department of Fish and Game
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ATTACHMENT A - TABLE 3
SANTA CLARA RIVER REACH 6 - DIAZINON

- Is Sample Exceeds 4-day Exceeds
Date Source Location | Qualifier Diazinon Method PQL/RL QA/QC| Usable? cMme CMC | Qualifier| Average cee CCC
(ug/L) (ug/L) a=ves) | U9V | 1= ves) wg) |99 (1= ves)
10/31/2001 | SWAMP | 403STCBQT 2 ELISA 0.03 Pass 1 0.16 2 0.1 1
10/31/2001 | SWAMP [403STCBQT 2.25 |[EPA8141A| 0.02 Fail 0.16 *x 0.1
11/15/2001 | SWAMP | 403STCBQT 1.69 ELISA 0.03 Pass 1 0.16 1.69 0.1 1
8/5/2002 | SWAMP [403STCBQT 4.29 ELISA 0.03 Fail 0.16 *x 0.1
8/5/2002 | SWAMP [403STCBQT 4.14 ELISA 0.03 Fail 0.16 * 0.1
8/20/2002 | SWAMP |403STCBQT 6.7 ELISA 0.03 Fail 0.16 *x 0.1
8/28/2002 | SWAMP | 403BQT104 0.858 ELISA 0.03 Fail 0.16 * 0.1
8/28/2002 | SWAMP | 403BQT105 0.435 ELISA 0.03 Fail 0.16 *x 0.1
8/28/2002 | SWAMP | 403BQT106 4.07 ELISA 0.03 Fail 0.16 * 0.1
8/28/2002 | SWAMP | 403BQT106 3.98 ELISA 0.03 Fail 0.16 *x 0.1
8/28/2002 | SWAMP | 403BQT109 0.862 ELISA 0.03 Fail 0.16 * 0.1
8/28/2002 | SWAMP |403STCBQT 5.74 ELISA 0.03 Fail 0.16 *x 0.1
8/28/2002 | SWAMP |403STCBQT 5.75 ELISA 0.03 Fail 0.16 * 0.1
9/4/2002 | SWAMP [403STCBQT 6.05 ELISA 0.03 Fail 0.16 *x 0.1
9/4/2002 | SWAMP [403STCBQT 5.57 ELISA 0.03 Fail 0.16 * 0.1
9/19/2002 | SWAMP |403STCBQT 1.29 ELISA 0.03 Fail 0.16 *x 0.1
9/19/2002 | SWAMP |403STCBQT 1.23 ELISA 0.03 Fail 0.16 ** 0.1
10/4/2002 | SWAMP |403STCBQT 1.52 ELISA 0.03 Fail 0.16 *x 0.1
10/10/2002 | LADPW S29 < 0.01 EPA505 0.01 Pass 1 0.16 < 0.01 0.1
10/19/2002 | SWAMP [403STCBQT 2.67 ELISA 0.03 Fail 0.16 *x 0.1
10/19/2002 | SWAMP | 403STCBQT 2.55 ELISA 0.03 Fail * 0.1
11/7/2002 | SWAMP |403STCBQT 0.813 ELISA 0.03 Fail 0.16 *x 0.1
11/8/2002 | LADPW S29 0.43 EPA501 0.01 Pass 1 0.16 1 0.43 0.1 1
11/18/2002 | SWAMP [403STCBQT 1.07 ELISA 0.03 Fail 0.16 *x 0.1
12/3/2002 | SWAMP |403STCBQT 0.479 ELISA 0.03 Fail 0.16 ** 0.1
12/16/2002| LADPW S29 < 0.01 EPA502 0.01 Pass 1 0.16 < 0.01 0.1
12/18/2002 | SWAMP | 403STCBQT 1.67 ELISA 0.03 Fail 0.16 ** 0.1
12/18/2002 | SWAMP [403STCBQT 1.57 ELISA 0.03 Fail 0.16 *x 0.1
1/2/2003 | SWAMP |403STCBQT 0.499 ELISA 0.03 Fail 0.16 * 0.1
1/2/2003 [ SWAMP |403STCBQT 0.382 ELISA 0.03 Fail 0.16 *x 0.1
1/13/2003 | SWAMP |403STCBQT 0.4 EPA 8141A| 0.02 Fail 0.16 el 0.1
1/17/2003 | SWAMP |403STCBQT 0.321 ELISA 0.03 Fail 0.16 *x 0.1
1/17/2003 | SWAMP |403STCBQT 0.277 ELISA 0.03 Fail 0.16 ** 0.1
2/1/2003 | SWAMP [403STCBQT 0.805 ELISA 0.03 Fail 0.16 *x 0.1
2/1/2003 | SWAMP [403STCBQT 0.718 ELISA 0.03 Fail 0.16 ** 0.1
2/11/2003 | LADPW S29 0.265 EPA503 0.01 Pass 1 0.16 1 0.265 0.1 1
2/16/2003 | SWAMP |403STCBQT 0.623 ELISA 0.03 Fail 0.16 el 0.1
2/16/2003 | SWAMP |403STCBQT 0.556 ELISA 0.03 Fail 0.16 *x 0.1
3/3/2003 | SWAMP [403STCBQT 5.52 ELISA 0.03 Fail 0.16 * 0.1
3/3/2003 | SWAMP [403STCBQT 4.97 ELISA 0.03 Fail 0.16 *x 0.1
3/15/2003 | LADPW S29 0.05 EPA504 0.01 Pass 1 0.16 0.05 0.1
3/18/2003 | SWAMP |403STCBQT 0.054 ELISA 0.03 Fail 0.16 *x 0.1
4/2/2003 | SWAMP |403STCBQT 0.979 ELISA 0.03 Fail 0.16 * 0.1
4/2/2003 | SWAMP |403STCBQT 0.947 ELISA 0.03 Fail 0.16 *x 0.1
4/17/2003 | SWAMP [403STCBQT 0.315 ELISA 0.03 Fail 0.16 * 0.1
4/17/2003 | SWAMP [403STCBQT 0.35 ELISA 0.03 Fail 0.16 *x 0.1
4/30/2003 | LADPW S29 0.023 EPA506 0.01 Pass 1 0.16 0.023 0.1
5/2/2003 | SWAMP [403STCBQT 0.512 ELISA 0.03 Fail 0.16 *x 0.1
5/2/2003 | SWAMP [403STCBQT 0.499 ELISA 0.03 Fail 0.16 ** 0.1
5/17/2003 | SWAMP |403STCBQT 1.32 ELISA 0.03 Fail 0.16 *x 0.1
5/17/2003 | SWAMP |403STCBQT 1.33 ELISA 0.03 Fail 0.16 * 0.1
10/28/2003 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 * 0.1
10/31/2003 | LADPW S29 0.082 EPA507 0.01 Pass 1 0.16 < 0.05 0.1
12/25/2003 | LADPW S29 0.021 EPA507 0.01 Pass 1 0.16 0.021 0.1
1/1/2004 | LADPW S29 0.028 EPA507 0.01 Pass 1 0.16 0.028 0.1
1/7/2004 [ LACSD RB 0.39 SW8141 0.05 Pass 1 0.16 1 0.39 0.1 1
1/13/2004 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
4/14/2004 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
10/17/2004 | LADPW S29 0.41 EPA507 0.01 Pass 1 0.16 1 0.41 0.1 1
10/26/2004| LADPW S29 0.03 EPA507 0.01 Pass 1 0.16 0.03 0.1
11/1/2004 | LACSD RB < 0.05 Swgi141 0.05 Pass 1 0.16 < 0.05 0.1
12/22/2004| LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
EPA ceased sale of all indoor and outdoor non-agricultural products containing diazinon on December 31, 2004.
1/7/2005 [ LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
1/17/2005 | LACSD RB < 0.05 Swagi141 0.05 Pass 1 0.16 < 0.05 0.1
2/7/2005 | LACSD RB 0.51 SW8141 0.05 Pass 1 0.16 1 0.51 0.1 1
2/9/2005 | LACSD RA < 0.05 Swagi141 0.05 Pass 1 0.16 < 0.05 0.1
3/9/2005 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
4/13/2005 | LACSD RA < 0.05 Swagi141 0.05 Pass 1 0.16 < 0.05 0.1
4/13/2005 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
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ATTACHMENT A - TABLE 3
SANTA CLARA RIVER REACH 6 - DIAZINON

- Is Sample Exceeds 4-day Exceeds
Date Source Location | Qualifier D|a2|/non Method PQL//RL QA/QC| Usable? CNJC CMC | Qualifier| Average CC/C CCC
(ug/) (ug/L) a=ves) | U9V | 1= ves) wg) |99 (1 = ves)

7/6/2005 | LACSD RB < 0.1 SWs8141 0.1 Pass 1 0.16 < 0.1 0.1
10/3/2005 [ LACSD RB < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
10/17/2005 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
11/29/2005| LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
12/31/2005 | LADPW S29 0.01 EPA507 0.01 Pass 1 0.16 0.01 0.1

1/9/2006 [ LACSD RB < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
1/14/2006 | LADPW S29 0.11 EPA507 0.01 Pass 1 0.16 0.11 0.1 1
2/17/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
4/17/2006 | LACSD RA < 0.05 SWs8141 0.05 Pass 1 0.16 < 0.05 0.1
4/17/2006 | LACSD RB < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
4/20/2006 | LACSD RA < 0.05 SWs8141 0.05 Pass 1 0.16 * 0.1
4/25/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1

7/5/2006 | LACSD RA < 0.05 SWs8141 0.05 Pass 1 0.16 < 0.05 0.1

7/5/2006 | LACSD RB < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
10/16/2006 | LACSD RB < 0.05 SWs8141 0.05 Pass 1 0.16 < 0.05 0.1
10/31/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
12/9/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
12/16/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1

1/3/2007 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
1/30/2007 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
2/19/2007 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
2/22/2007 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 * 0.1

4/2/2007 | LACSD RB < 0.05 SWs8141 0.05 Pass 1 0.16 < 0.05 0.1

4/2/2007 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1

* = Data averaged for 4-Day average

** = Data failed QAPP provisions
LADPW - Los Angeles Department of Public Works
SWAMP - Surface Water Ambient Monitoring Program
LACSD - Sanitation Districts of Los Angeles County

2 of 29 4-day averages from January 1, 2005 to April 2, 2007 exceed
Criterion Continuous Concentration (CCC)
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1 of 31 samples from January 1, 2005 to April 2, 2007 exceed
Criterion Maximum Concentration (CMC)




ATTACHMENT A - TABLE 4
RIO HONDO REACH 2 - CYANIDE

Does Is Does
Total . Sample | Cyanide [ Sample | Sample
Sgr:tréle Source | Location | Qualifier| Cyanide P((S;//SL C,\C/lyca?:gjl_) Exceed CCC Usable | Exceed
(ug/L) CMC (ug/L) [forCCC?| CCC
(1=Yes) (1=Yes) | (1=Yes)
10/16/2003[ LACSD| RD1 < 10 10 22 5.2
10/28/2003| LADPW | TS06 25 10 22 1 10.2 1 1
10/31/2003[ LADPW | TSO06 0 10 22 6.2
11/11/2003| LACSD | RD1 < 5 5 22 5.2 1
11/20/2003[ LACSD| RD1 < 5 5 22 5.2 1
12/11/2003| LACSD | RD1 < 5 5 22 5.2 1
12/25/2003[ LADPW | TSO06 10 10 22 7.2 1 1
1/1/2004 LADPW | TS06 10 10 22 8.2 1 1
1/6/2004[ LACSD RD < 5 5 22 5.2 1
1/6/2004 LACSD| RD1 < 5 5 22 5.2 1
1/13/2004| LADPW | TS06 5 10 22 11.2 1
2/2/2004| LADPW | TS06 0 10 22 9.2
2/11/2004| LACSD RD < 5 5 22 5.2 1
2/11/2004| LACSD | RD1 < 5 5 22 5.2 1
3/10/2004[ LACSD RD E 2.2 5 22 5.2 1
3/10/2004| LACSD | RD1 E 1.9 5 22 5.2 1
4/14/2004[ LACSD RD < 5 5 22 5.2 1
4/14/2004| LACSD | RD1 < 5 5 22 5.2 1
5/12/2004[ LACSD RD < 5 5 22 5.2 1
5/12/2004| LACSD | RD1 E 14 5 22 5.2 1
6/9/2004| LACSD RD < 5 5 22 5.2 1
6/9/2004| LACSD [ RD1 < 5 5 22 5.2 1
7/7/2004| LACSD RD E 3.7 5 22 5.2 1
7/7/2004| LACSD [ RD1 E 1.1 5 22 5.2 1
8/11/2004[ LACSD RD E 2.6 5 22 5.2 1
8/11/2004( LACSD | RD1 E 1.1 5 22 5.2 1
9/15/2004| LACSD| RD1 E 2.3 5 22 5.2 1
10/6/2004| LACSD RD < 5 5 22 5.2 1
10/6/2004| LACSD| RD1 < 5 5 22 5.2 1
11/17/2004| LACSD RD E 4.5 5 22 5.2 1
11/17/2004[ LACSD| RD1 E 14 5 22 5.2 1
12/15/2004| LACSD RD E 3.7 5 22 5.2 1
12/15/2004[ LACSD| RD1 E 1.7 5 22 5.2 1
1/25/2005| LACSD | RD1 < 5 5 22 5.2 1
2/28/2005| LACSD| RD1 < 5 5 22 5.2 1
3/16/2005( LACSD | RD1 < 5 5 22 5.2 1
4/13/2005[ LACSD RD < 5 5 22 5.2 1
4/13/2005( LACSD | RD1 E 1.1 5 22 5.2 1
5/11/2005[ LACSD| RD1 < 5 5 22 5.2 1
6/22/2005| LACSD RD < 5 5 22 5.2 1
6/22/2005| LACSD| RD1 < 5 5 22 5.2 1
7/20/2005| LACSD RD < 5 5 22 5.2 1
7/20/2005| LACSD| RD1 < 5 5 22 5.2 1
8/24/2005[ LACSD RD < 5 5 22 5.2 1
8/24/2005[ LACSD| RD1 < 5 5 22 5.2 1
9/28/2005| LACSD RD E 2.9 5 22 5.2 1
9/28/2005| LACSD| RD1 < 5 5 22 5.2 1
10/5/2005| LACSD RD 7 5 22 5.2 1 1
10/5/2005| LACSD| RD1 E 1.1 5 22 5.2 1
11/9/2005| LACSD RD E 2.3 5 22 5.2 1
11/9/2005| LACSD| RD1 E 1.1 5 22 5.2 1
12/14/2005( LACSD RD E 15 5 22 5.2 1
12/14/2005[ LACSD| RD1 < 5 5 22 5.2 1
1/18/2006| LACSD RD < 5 5 22 5.2 1
1/18/2006| LACSD| RD1 E 14 5 22 5.2 1
2/8/2006| LACSD RD E 1.6 5 22 5.2 1
2/8/2006| LACSD| RD1 < 5 5 22 5.2 1
3/27/2006( LACSD RD < 5 5 22 5.2 1
3/27/2006[ LACSD| RD1 < 5 5 22 5.2 1
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ATTACHMENT A - TABLE 4
RIO HONDO REACH 2 - CYANIDE

Does Is Does

Total . Sample | Cyanide [ Sample | Sample

Sgr:tréle Source | Location | Qualifier| Cyanide P((S;//SL C,\C/lyca?:gjl_) Exceed CCC Usable | Exceed

(ug/L) CMC (ug/L) [forCCC?| CCC

(1=Yes) (1=Yes) | (1=Yes)
4/12/2006| LACSD RD < 5 5 22 5.2 1
4/12/2006[ LACSD RD1 < 5 5 22 5.2 1
5/10/2006| LACSD RD E 1.1 5 22 5.2 1
5/10/2006| LACSD RD1 < 5 5 22 5.2 1
6/14/2006| LACSD RD < 5 5 22 5.2 1
6/14/2006| LACSD RD1 < 5 5 22 5.2 1
7/19/2006| LACSD RD < 5 5 22 5.2 1
7/19/2006| LACSD RD1 < 5 5 22 5.2 1
8/9/2006| LACSD RD < 5 5 22 5.2 1
8/9/2006| LACSD RD1 < 5 5 22 5.2 1
9/20/2006| LACSD RD < 5 5 22 5.2 1
9/20/2006| LACSD RD1 < 5 5 22 5.2 1
10/18/2006| LACSD RD E 1.1 5 22 5.2 1
10/18/2006[ LACSD RD1 < 5 5 22 5.2 1
11/15/2006| LACSD RD < 5 5 22 5.2 1
11/15/2006( LACSD RD1 < 5 5 22 5.2 1
12/20/2006| LACSD RD < 5 5 22 5.2 1
12/20/2006{ LACSD | RD1 E 1.1 5 22 5.2 1
1/17/2007| LACSD RD E 2.3 5 22 5.2 1
1/17/2007| LACSD RD1 < 5 5 22 5.2 1
2/21/2007| LACSD RD < 5 5 22 5.2 1
2/21/2007| LACSD RD1 < 5 5 22 5.2 1
3/27/2007| LACSD RD < 5 5 22 5.2 1
3/27/2007| LACSD RD1 < 5 5 22 5.2 1
4/18/2007| LACSD RD < 5 5 22 5.2 1
4/18/2007| LACSD RD1 < 5 5 22 5.2 1

LACSD - Sanitation Districts of Los Angeles County 4 of 82 4-day averages exceed

LADPW - Los Angeles County Department of Public Works Criterion Continuous Concentration (CCC)

1 of 85 samples exceed
Criterion Maximum Concentration (CMC)

Page 2 of 2




ATTACHMENT B

WATER
REGLAMATION

SOLID WASTE MANAGEMENT

COUNTY SANITATION DISTRICTS
OF LOS ANGELES COUNTY

1955 Workman Mill Road, Whittier, CA 90601-1400

Mailing Address: P.O. Box 4998, Whittier, CA 90607-4998 STEPHEN R. MAGUIN
Telephone; (562) 6997411, FAX: (562) 699-5422 Chief Engineer and General Manager
www.laesd.org

August 14, 2009
File No. 31-370.40.4A

Ms. Dorothy Rice, Executive Officer
State Water Resources Control Board
1001 I Street

Sacramento, CA 95814

Dear Ms. Rice:

Comments on the 2008 Los Angeles Region Clean Water Act
Section 303(d) List of Impaired Waters and Section 305(b) Report

The Sanitation Districts of Los Angeles County (Sanitation Districts) appreciate the opportunity to
comment on the 2008 Los Angeles Region Clean Water Act Section 303(d) List of Impaired Waters (303(d)
List) and Section 305(b) Report adopted by the California Regional Water Quality Centrol Board, Los Angeles
Region (LA Regional Board). The Sanitation Districts are a consortium of 24 independent special districts
serving the wastewater and solid waste management needs of over five million people and 3,300 industries in
Los Angeles County, California. The Sanitation Districts currently operate and maintain over 1,400 miles of
trunk sewers and 11 wastewater treatment plants that collectively treat over 450 million gallons per day of
wastewater. Of the 11 wastewater treatment plants, nine are located in the Los Angeles Region. Seven of the
these treatment plants discharge to inland surface waters in the San Gabriel River, Santa Clara River, and Rio
Hondo watersheds; one discharges to the Pacific Ocean; and one does not discharge to surface waters but
instead solely supplies recycled water for irrigation.

The Sanitation Districts would like to take this opportunity to commend the State Water Resources
Control Board (State Water Board) for the improvements that have been made to the process used to prepare
303(d) listings over the last two listing eycles. The State Water Board’s Quality Control Policy for Developing
California’s Clean Water Act Section 303(d) List (Listing Policy) has proven to be a valuable tool that, when
correctly applied, results for the most part in a scientifically valid 303(d) List. In addition, the Sanitation
Districts greatly appreciate the efforts of the State Water Board and the LA Regional Board to make the listing
process more transparent, particularly through making the data used to assess listings available on the LA
Regional Board’s website and through production of clear fact sheets on cach water body/pollutant
combination.

Although the Sanitation Districts support the overall methodology used by the LA Regional Board to
produce the 303(d) List, the Sanitation Districts do have concerns on some aspects of it, particularly where the
methodology used was not consistent with direction provided by the State Water Board in their Listing Policy.
If these concerns are not addressed, inappropriate impairment listings may be made which would in turn result
in scarce resources being directed away from addressing actual water quality impairments. Given the limited
resources available for the development and implementation of Total Maximum Daily Loads (TMDLs) to
resolve impairments, the Sanitation Districts believe that it is important for the State Water Board to
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concentrate on those waters where‘problems are well established. General comments relating to these concerns
are provided below and detailed specific comments are provided in Attachment 1 and appendices to this letter.

1. Impairment Listings for “Benthic-Macroinvertebrate Bioassessments”

The 303(d) List contains a number of proposed listings for “Benthic-Macroinvertebrate
Bioassessments.” The proposed listings are based on application of the Southern California Coastal Index of
Biological Integrity (SoCal IBI). They include a listing for one water body to which a Sanitation Districts’
treatment plan discharges (Santa Clara River Reach 6), as well as a number of other water bodies within the
Los Angeles Region. While the Sanitation Districts’ primary concern is with the listing determination for Santa
Clara River Reach 6, the Sanitation Districts are also concerned about the listing of other water bodies within
the Los Angeles Region due to the precedent that would be set by these listings.

The Sanitation Districts believe that the use of benthic macroinvertebrate bioassessments represents an
over-all sound and scientifically defensible approach for evaluating biological condition. However, significant
data information gaps associated with the So Cal IBI makes application of this index questionable for certain
river systems in the Los Angeles Region, particularly low gradient/low elevation and highly modified streams.
Recent communications with Peter Ode (Surface Water Ambient Monitoring Program (SWAMP)
Bioassessment Coordinator), Ken Schiff (Deputy Director of the Southern California Coastal Water Research
Project (SCCWREP)), and Jerry Diamond (Tetra Tech, Inc. (Tetra Tech)), as well as numerous published papers
and technical reports, confirm that significant uncertainty remains regarding the use of the SoCal IBI to
characterize low elevation/low gradient and highly modified streams in southern California. In particular, valid
reference sites for low elevation/low gradient streams and significantly modified channels in southern
California have not been identified. These shortcomings and information gaps have been well-documented and
communicated to State Water Board and LA Regional Board staff, and specific state and regional efforts to
address these concerns are on-going. The Sanitation Districts believe that it is premature at this time to make
impairment decisions using the SoCal IBI in low gradient/low elevation and modified channels until the
substantive issues regarding application of the index are fully resolved. The Sanitation Districts therefore
request that the proposed listings for benthic macroinvertebrate bioassessments be removed for the following
specific reasons: - '

. Listings Based on SoCal IBI Are Inconsistent With State Policy Regarding Reference Sites. The
Listing Policy indicates that water bodies should only be listed for degradation of biological

populations if they have significant degradation relative to reference sites. While the scientists
that developed the SoCal IBI attempted to incorporate reference conditions into the index itself,
the reference conditions used to develop the index were not representative of low elevation/low
gradient and highly modified streams in the Los Angeles Region,! which represent the majority of
reaches being proposed for inclusion on the 303(d) list. In the study used to develop the index,
data was collected from 275 sites ranging from Monterey County in the north to the Mexican
border in the south, but not a single site was located in the low elevation areas of Los Angeles
County, nor were any highly modified channels included. Additionally, low elevation/low
gradient streams representative of those in the Los Angeles Region were significantly under-
represented in the study. The lead scientist for development of the SoCal IBI, Dr, Peter Ode, has
even acknowledged the limitations of the SoCal IBL In a recently published paper regarding a
study examining the SoCal IBI relative to other benthic macroinvertebrate bioassessments, he
concluded that the SoCal IBI did not adequately inherently address reference conditions in low
elevation sites, stating that the SoCal IBI was “not completely effective at controlling for an

! Ode, P.R., A.C. Rehn, J.T. May. 2005, A Quantitative Tool for Assessing the Integrity of Southern Coastat California Streams,

Environmental Management Vol. 35, No 4, pp. 494, Figure 1. Copy included in Appendix 1.
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elevation gradient.” Dr. Ode was also the co-author of a March 2009 report on recommendations

for development and maintenance of a network of reference sites to support biological assessment -
of California’s wadeable streams.’ This report describes recommendations made by a technical

panel of experts on bioassessment, including experts from California Department of Fish and

Game, SCCWRP, USEPA Region 9, and several universities. The technical panel laid out a

number of steps that would be necessary to develop a network of adequate reference sites for

implementation of criteria for bioassessments. They note that, “A crucial component to the

development of assessment tools is understanding biological expectations at reference sites that-
consist of natural, undisturbed systems. These. reference systems set the biological condition

benchmarks for comparisons to the site(s) being evaluated.” They also clearly note that adequate

reference sites have not been identified in southern California, stating, “human-dominated

landscapes can be so pervasive in locations such as urban southern California and the

agriculturally dominated Central Valley that no undisturbed reference sites may currently exist in

these regions. A statewide framework for consistent selection of reference 51tes must account for

this complexity.”

Additionally, a memorandum récently prepared by Jerry Diamond of Tetra Tech, one of the
leading national technical experts on bioassessments, confirms that adequate reference sites are
not available to assess benthic macroinvertebrate populations for low gradient and low elevation
streams in the LA Region.' Dr. Diamond is the author of several technical reports prepared for
the LA Regional Board on tiered aquatic life uses (TALU) based on bioassessments.”® Dr.
Diamond states that there is “high uncertainty regarding appropriate reference: conditions for low
gradient and low elevation streams in this region [Southern California],” and that “low elevation
streams lacked clear reference conditions in this region [Southemn California].” He further states
that a technical advisory committee for a USEPA-funded project on TALU “identified a lack of
appropriate reference sites for low elevation/low gradient streams as a critical data gap.” The
technical advisory committee consisted of regional experts from California Fish & Game, State
Water Board, other Regional Boards, USEPA Region 9, and universities. . Dr. Diamond also
worked with SCCWRP and the LA Regional Board in facilitating two workshops on TALU for
southern California. Dr. Diamond states, “In the most recent stakeholder woi’kshop... there was
agreement that low gradient (rather than low elevation) was perhaps the most critical factor
distinguishing stream biology in the region and that the reference condition for low gradient
streams (many but not all of which occur at low elevation) is a critical data gap...””

e A low SoCal IBI Score Does Not Necessarily Indicate Impairment. The SoCal IBI is calculated
by scoring bicassessment results from a receiving water location but a lower score does not
necessarily indicate “impairment” because different types of streams would be expected to

2 QOde, P.R., C.P. Hawkins, R.D. Mazor, Comparability of Biological Assessments Derived from Predictive Models and
Multimetric Indices of Increasing Geographic Scope, J. N. Am. Benthol. Soc., 2008, 27(4):967-985.p. 982. Copy included in
Appendlx 2.

*0de, P.R., K. Schiff. Recommendations for the Development and Maintenance of a Reference Condition Management Program
to Support B1010g1cal Assessment of California’s Wadeable Streams: Repert to the Surface Water Ambient Monitoring Program,
Southem California Coastal Water Research Project, Technical Report 581, March 2009. Copy included in Appendix 3.

* Diamond, Jerry. Reference Conditions and Bioassessments in Southern California Streams. July 31, 2009. Memorandum to Phil
Markle of the Sanitation Districts. Copy included in Appendix 4.

3 Tetra Tech, Revised Analyses of Biological Data to Evaluate Tiered Aquatic Life Uses (TALU) for Southern California Coastal
Streams. Prepared for EPA Region 9 and Cahforma Regional Water Quality Control Board, Los Angeles Region. 2006. Tetra
Tech Inc., Owings Mills, MD. Copy included in Appendlx 5.

Schlff K. and Diamond, J., Identifying Barriers to Tiered Aquatic Life Uses (TALU) in Southern California, Southern
California Coastal Water Research Project, Technical Report 590. June 2009. Copy included in Appendix 6.

7 For a report summarizing the outcome of the workshops, see Schiff, K. and Diamond, J., Identifying Barriers to Tiered
Aquatic Life Uses (TALU) in Southern California, Southcrn California Coastal Water Research Project, Technical Report 590.
June 2009. Copy included in Appendix 6.
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support different types of invertebrate communities. In low-gradient streams, bed substrate is
typically composed of fines and sand, rather than the cobbles, boulders, or bedrock typically
found in high-gradient streams. In high-gradient streams, sediments and leaf litter are typically
removed with increased flow velocities resulting in larger open spaces between rocks and cobble
that provide different habitats for different types of invertebrates utilizing different feeding
strategies (more predators and fewer detritus feeders). In the low-gradient streams, the sediment
and leaf litter/detritus loads are naturally deposited in the channel filling up the available spaces
between rocks, These habitats support a much different population-of invertebrates (more detritus
feeders and fewer predators), which is not necessarily an “impaired” population. Although the
SoCal IBI was originally intended to inherently account for these differences in invertebrate
communities, experience with application of the SoCal IBI has indicated that this is not the case,
as detailed above. Therefore, adequate consideration of reference sites is an essential component
in application of the SoCal IBL,

o The SoCal IBI Has Not Been Validated For Low-Gradient Streams. The scientific community
acknowledges that existing assessment tools such as the SoCal IBI have not been validated for
- low-gradient streams. In ‘a recent study that examined low gradient streams in California,
including sites within Reach 6 of the Santa Clara River, Raphael D. Mazor of SCCWRP stated,
“Several biomonitoring efforts in California specifically target low-gradient streams, as these -
habitats are subject to numerous impacts and alterations, ... even though the applicability of
assessment tools created and validated in high-gradient streams have not been tested.” The study
found that, “As a consequence of these differences [substrate material, bed morphology, and
distribution of microhabitats], traditional bioassessment approaches in California that were
developed in high-gradient streams with diverse microhabitats have limited applications in low-
gradient reaches,”® and, “Caution should be used when applying sampling methods for assessment
tools that were calibrated for specific habitat types (e.g., high gradient streams) to new habitats
(e.g., low gradient streams).”® The study also concluded, “....observation of the sites in this study
suggests that the lack of stable microhabitats (e.g., riffles and vegetated margins) may account for
the reduced number of macroinvertebrates, as few species are adapted to the shifting sandy
substrate found in most low gradient streams in California.”®

e The SoCal IBI Not Appropriate For Modified Channels, The majority. of sites for which
impairment listing based on the SoCal IBI are being proposed consist of channels that are highly
modified from natural conditions. These included streams with concrete sides, non-existent
riparian zones, and artificially stabilized banks. The appropriate IBI reference index for such
locations has not yet been defined.”

e Other State Agencies Recognize Limitations Associated with SoCal IBI. SWAMP, California
Department of Fish and Game, and others recognize the limitations of the SoCal IBI regarding
reference sites. They have identified application of TALU and the selection of more
representative/appropriate regional reference locations as being necessary components of the
state’s bioassessment program.™®

e Listings Based on SoCal IBI Are Inconsistent with State Policy Regarding Association with Other
Impairments, The Listing Policy also indicates that water bodies should be listed for degradation
of biological populations only if such impairment is “associated” with water or sediment pollutant
concentrations. In the fact sheets supporting its 303(d) listing decisions, the LA Regional Board
simply indicated that the low SoCal IBI scores in listed reaches co-occurred with 303(d) listed

8 Mazor, Raphael D.; Schiff, Kenneth; Ritter, Kerry; Rehn, Andy; and Ode, Peter; Bioassessment Tools in Novel Habitats: An
Evaluation of Indices and Sampling Methods in Low-Gradient Streams in California, Enviorn. Monit. Assess.,, DOI
10.1007/s10661-009-1033-3. Copy included in Appendix 7.

? Ken Schiff, Deputy Director of the Southem California Coastal Water Rescarch Program. Personal communication, 7/14/2009,
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water constituent impairments. Co-occurrence does not establish an association and no attempt
was made by LA Regional Board staff to reasonably link the low SoCal IBI scores with a listed
constituent, For example, in Santa Clara River Reach 6, the benthic macroinvertebrate impairment
was justified by being “associated” with impairments for several pollutants including ammonia
and diazinon. However, while concentrations of these pollutants have been substantially reduced
since 2003 and are now consisiently below water quality objectives, the SoCal IBI scores for this
reach have essentially remained the same. Therefore, the data available for these pollutants
indicates that no association exists. It is the Sanitation Districts’ understanding that the intent of
the State Water Board’s Listing Policy is that listings for biological impairments only be made if
there is a linkage established between a concentration of a pollutant and the biclogical
impairment. Since no linkages were established by the LA Regional Board in the fact sheets
supporting the 303(d) List, the listings for benthic macroinvertebrate impairments should be
removed.

e The Proposed Listings Did Not .Consider All Technical Information Available, The proposed
listings based on SoCal IBI scores were not included in the LA Regional Board’s original draft
303(d) List. They were instead first included in a revised version of the 303(d) List that was not
made readily available until July 13, 2009, three days before the LA Regional Board hearing to
adopt the proposed list. No opportunity was provided for submission of written technical
comments or additional scientific information on the proposed listings. As this letter indicates,
there has been extensive consideration by the scientific community regarding how to apply the
SoCal IBI to determine water quality impairments. The Sanitation Districts were not given the
opportunity to submit this information in writing to the LA Regional Board, and there is no
indication that the LA Regional Board considered this information in its listing decisions.
Although the LA Regional Board did provide an opportunity to provide oral testimony on the
proposed listings, it is essentially impossible to convey large amounts of technical information in
brief oral remarks, Therefore, the Sanitation Districts request that the State Waier Board
undertake a thorough review of the technical information transmitted ‘in this letter, as it appears
that the LA Regional Board did not fully consider this information in making its listing decisions.

In summary, the Sanitation Districts believe that it is premature at this time to make impairment
decisions using the SoCal IBI. Substantive issues remain regarding application of the index, particularly with
regard to identification of appropriate reference sites, but also with regard to whether use of the index is
appropriate for low gradient/low elevation streams and highly modified channels. The Sanitation Districts
therefore strongly recommend delaying decisions regarding benthic macroinvertebrate community
impairments in this listing cycle. Instead, the State Water Board and LA Regional Board should work with
stakeholders and scientists to resolve these outstanding issues, and consider impairments of benthic
macroinvertebrate communities in the next listing cycle.

2. Nutrient Criteria Should Not be Promulgated as Part of the 303(d) Listing Process

Section 3.3.3 of the 2008 Update of the Los Angeles Region Integrated Report Clean Water Act
Section 305(b) Report and the Section 303(d) List of Impaired Waters (303(d) List Staff Report) state that in
the current 303(d) List update, nitrogen impairment decisions continue to be based on the current LA Basin
Plan objectives for nitrogen compounds. However, in the 303(d} List Staff Report the LA Regional Board
proposes to use a new methodology for assessing nutrient-related impairments in the future. This methodology
would rely on an assessment of both nutrient concentrations and one or more biological response indicators
such as pH or dissolved oxygen.

The 303(d) List Staff Report is an inappropriate vehicle to introduce proposed nutrient criteria and

objectives. Promulgation of new nutrient criteria, and/or implementation policies related thereto constitute
amendments to the Basin Plan and should therefore be handled exclusively through appropriate Basin Plan
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amendment procedures, Adoption of Basin Plan amendments requires fulfilling the requirements of the
California Environmental Quality Act (CEQA) as well as conducting an analysis in accordance with California
Water Code 13241/13000, The appropriate time to consider whether numeric nutrient criteria should be
pursued is during the triennial review of the Basin Plan. During this and subsequent Basin Plan amendment
review, the costs and benefits of adopting such criteria can be assessed and the priority for pursuing the criteria
can be weighed against other basin planning priorities.

Notwithstanding our previous objection that proposed Basin Plan objectives and implementation
policies should only be addressed through an appropriate Basin Plan amendment process, the Sanitation
Districts have a number of concerns with the nutrient and biological response criteria approach proposed by
the LA Regional Board. The Sanitation Districts do not believe that it is appropriate for the LA Regional
Board to pursue development of its own numeric nutrient criteria at this time. The State Water Board, in
conjunction with USEPA Region 9, has been actively working for a number of years on the development of
numeric nutrient endpoint (NNE) tools for California to address nutrient objectives, Statewide tools to assess
nutrient impairments in freshwater streams and lakes are currently being peer reviewed, with ongoing
validation studies being conducted for estuaries. These tools utilize biological indicators to assess nutrient
impairments (excess algal biomass and extremes in photosynthesis-caused dissolved oxygen and pH). The
State Water Board and USEPA have put extensive resources toward development of scientifically sound NNE
tools, and to avoid duplication of that effort, the LA Regional Board should wait until the State Water Board
releases its NNE tools before considering whether it should develop its own independent nutrient objectives.
The approach to nutrienticriteria developed by the State Water Board and USEPA Region 9 is described in the
report, “Technical Approach to Develop Nutrient Numeric Endpoints for California” (CA NNE), released in
2006. The CA NNE report calls for using multiple lines of biological responses to make an assessment of
impairment. Based on this assessment, if an impairment exists, then nutrient concentrations can be examined to
determine if they are causing or contributing to the impairment, and nutrient standards can then be developed
as appropriate. In preparing this report, the State Water Board and other experts correctly recognized that
ambient nutrient concentrations typically do not correlate with algal-related impairments, and thus nutrient
concentrations should not be used to assess whether an impairment exists. In conflict with the statewide
approach, the ILA Regional Board approach includes nutrient concentrations (i.e., total nitrogen and
phosphorous) as a line of evidence to use when assessing whether an impairment exists. Beneficial use
impairment only occurs when, independent of nutrient loading, the biological response is of sufficient
magnitude to adversely impact the use.

Examples of the proposed LA Regional Board approach to nutrient criteria are presented in Tables 3-2
and 3-3 of its 303(d) List Staff Report. In this table, the LA Regional Board lists criteria from a number of
different sources, including the 2000 USEPA National Nutrient Criteria Technical Guidance (National
Guidance) and the subsequent 2001 USEPA Ecoregion II Nutrient Criteria Recommendations for Rivers and
Streams (Ecoregion IIT Guidance). The purpose of the National Guidance was not to recommend specific
nutrient criteria, but rather to describe an approach to be used by the states to develop such criteria. The
numbers cited by the LA Regional Board in Tables 3-2 and 3-3 of the 303(d) List Staff Report from the
National Guidance were taken from a table listing a number of examples of numeric thresholds drawn from
various studies. No justification was provided by the LA Regional Board as to why these particular values
were chosen, or why these particular values would be applicable to waterbodies in the Los Angeles Region.
Furthermore, the approach described in the National Guidance and in the Ecoregion III Guidance, which
covers the Xeric West ecoregion that includes most of the Los Angeles Basin, has been widely criticized for its
technical shortcomings. Under this approach, criteria for nutrients are set at the 25™ percentile of nutrient
concentrations for all waterbodies within an ecoregion, which arbitrarily delineates 75% of the waterbodies in

-a region as impaired. Additionally, no attempt was made in the guidance documents to show a relationship

between the nutrient criteria and eutrophic conditions that would affect beneficial uses. In response to these
and other flaws, the guidance was never adopted in California, and the State Water Board and USEPA Region
9 continued to pursue efforts to develop guidance specific to California, as described above.
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Another criteria source listed by the LA Regional Board was a New Zealand guidance document. The"
Sanitation Districts believe that criteria for another continent should not be used without a high degree of
scrutiny to ensure that it is appropriate for the Los Angeles Region. A site-specific study for Malibu Creck was
also referenced; however, criteria for one specific water body should not be applied region-wide unless a
technical review indicates that it is appropriate region-wide, The last source mentioned is “Nutrient Numeric
Endpoints — SWRCB Nutrient Screening Tools for 303(d) Listing.” The Sanitation Districts have been unable
to obtain a copy of these screening tools. However, the potential criteria for pH, dissolved oxygen, total
nitrogen, and total phosphorus presented in the LA Regional Board’s tables as being from these screening tools
are not consistent with the CA NNE report. Additionally, the CA NNE report criteria for chlorophyll a, which
are identical to the criteria listed for chlorophyll a for the screening tools, were not meant to be interpreted as
thresholds for impairment. These criteria- were instead established as thresholds to establish a lack of
impairment. This means that when chlorophyll a concentrations are below the criteria a water body is
definitely not impaired. When chlorophyll a concentrations are above the criteria then a potential impairment
may exist, but further study would be needed to establish whether an impairment actually does exist.

Should the LLA Regional Board elect to develop regional nutrient criteria, this should be accomplished
through the Basin Plan amendment process. Development of nutrient criteria should not be conducted as part
of the 303(d) listing process. Therefore, the Sanitation Districts request that Section 3.3.3 of the 303(d) List
Staffl Report be stricken from the report, and that such information not be included in the staff report prepared
by the State Water Board on the 303(d) List.

3. Analysis of Data for Metals Listings

The Sanitation Districts have concerns regarding the LA Regional Board’s determination of metals
impairments. The LA Regional Board’s impairment determinations were not consistent with written guidance
from the State Water Board as provided in its September 2006 Staff Report, Revision of the Clean Water Act
Section 303(d) List of Water Quality Limited Segments, Responses to Comments. Under the State Water
Board guidance, new impairment listings for metals should be determined only by comparing dissolved metals
data with California Toxics Rule (CTR) standards, as the CTR mandates the criteria to be the dissolved
fraction, Total metals-data should not be considered when assessing whether a new impairment listing should
be made. When evaluating whether an existing metals listing should be removed, total metals data should be
considered, but only in comparison with dissolved metals -criteria. Translators to convert total metals
concentrations to dissolved metals concentrations should not be used when assessing either new or existing

- listings. In making listing determinations, the LA Regional Board considered both dissolved and total metals

data, for both reevaluation of existing listings and consideration of new listings. Translators were applied to
convert total metals concentrations to dissolved metals concentrations. To be consistent with State Water
Board guidance, the LA Regional Board listing decisions for listings that relied on the use of translators to
convert total metals concentrations to dissolved metals concentrations should be reevaluated without
application of translators.

In additional to using totals metals data to make decisions regarding new metals listings, the LA
Regional Board considered total metals data sets and dissolved metals data sets as independent sets of
evidence. This is inconsistent with Section 6.1.5.6 of the Listing Policy, which states that data should first be
subject to any necessary mathematical transformation prior to conducting any statistical analysis for placement

" on the 303(d) list. While State Water Board guidance as described above specifies an approach to analyzing

metals data that does not rely on mathematical transformations (i.e., application of translators), if in spite of
this guidance both total metals data and dissolved metals data are used to reevaluate existing listings then the
total and dissolved metal data sets should be combined into one data set prior to statistical analysis. Combining
dissolved and total metals datasets into one data set is the most valid and unbiased approach for listing
assessments, and is consistent with the Listing Policy. Separate analysis of total and dissolved metals data sets
does not allow for appropriate consideration of averaging periods, as required under Section 6.1.5.6 of the
Listing Policy. Furthermore, separate analysis of total and dissolved metals datasets is not fully protective, It
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could result in a non-impairment decision when an impairment decision is more appropriate. For example, if
two datasets cach have one exceedance out of two samples, neither dataset alone would generate a listing
decision. However, if the two datasets were combined, then the combined dataset would show two
exceedances out of four samples and would support a listing decision.

” 4. Consideration of Analytical Method Data Quality

The LA Regional Board inappropriately used copper data analyzed with EPA Method 200.8 to assess
copper impairment of the San Gabriel River Estuary. This is-in conflict with Section 6.1.4 of the Listing
Policy, which states that data used must be of “sufficient high quality” to make determinations of water quality
impairments. In the case of saline/estuarine samples, EPA Method 200.8 is susceptible to positive interferences
from the salt present in the water. The interference is caused by sodium in the sample combining with argon
used in the instrumentation to form a complex that has the same molecular weight as copper, resulting in an
overestimation of the actual copper concentration, Although this interference can be partially minimized with
varying success by using collision cell techniques and sample dilution, the potential for a significant over-
estimation of the actual copper concentrations remains. The Sanitation Districts consulted with Dr. Peter
Kozelka of EPA Reglon 9, who recommended the use of EPA Method 1640 for all estuarine receiving water
copper measurements.'® In 1997, to address the shortcomings of EPA Method 200.8, the EPA developed and
subsequently approved EPA Method 1640 for the quantification of trace metals.'! EPA Method 1640 directly-
addresses the sodium/argon interference by incorporating a chelation preparation step that removes the metal
from the matrix. ' '

To verify whether interference was occurring in San Gabriel River Estuary copper analyses when EPA
Method 200.8 is used, data collected during studies conducted by the Sanitation Districts, as well as data
collected by the two power plants discharging to the estuary were examined. The data demonstrate an over-
estimation for copper in the estuarine samples using EPA Method 200.8 that is statistically significant, with
99% certainty, when compared to measurements using EPA Method 1640.'* LA Regional Board staff agreed
that interferences occur when using EPA Methiod 200.8 for estuarine copper samples, stating, “Regional Board
staff consulted with State Board staff and carefully reviewed analytical method comparison data (Method 1640
vs. Method 200.8) from the aforementioned studies and agree with your finding that using EPA Method 200.8
with collision cell technology for copper analysis of estuarine water samples may significantly overestimate
the actual copper concentration,”” Despite agreement that results from estuarine copper samples analyzed
using EPA Method 200.8 are not accurate, the LA Regional Board included EPA Method 200.8 estuarine
copper data in its copper impairment determination for the San Gabriel River Estuary. In order to provide an_
accurate determination of impairment for copper in the San Gabriel River Estuary, the Sanitation Districts
therefore request that copper concentration datd obtained using EPA Method 200.8 be excluded from the
impairment determination,

5. Consideration of Recent Data and Recent Changes to Water Quality Standards

In several instances the Sanitation Districts’ analyses of listing decisions reached different conclusions
than analyses conducted by the LA Regional Board because the Sanitation Districts identified additional data

10 peter Kozelka, EPA Region 9. Personal communications, June 2008,

' USEPA. 1997. Method 1640 — Determination of trace elements in water by preconcentration and inductively coupled plasma-
mass spectroscopy. USEAP Office of Water, Washington D.C.

"2 Email from Phil Markle, Sanitation Districts, to C.P. Lai, LA Regional Board, “SGR Estuary Copper Study Update,” dated
June 16, 2008. Copy included in Appendix 8.

3 Letter from Tracy J. Egoscue, LA Regional Board Executive Officer, to Stephen R, Maguin, Sanitation Districts Chief
Engineer and General Manager, “Response to Request for Amendments to Copper Monitoring Requirements for Estuarine
Receiving Waters Under the Long Beach Water Reclamation Plant Monitoring and Reporting Program — Joint Outfall System,
Long Beach Water Reclamation Plant (NPDES No. CA0054119, Order No. R4-2007-0047, CI No. 5662),” dated August 15,
2008. Copy included in Appendix 9.

DOC#1318082



ATTACHMENT B

Ms. Dorothy Rice ' 9- ‘ August 14, 2009

or included newly approved site specific objectives that, when considered together with the data considered by
the LA Regional Board, demonstrate attainment. The Sanitation Districts continue to believe that all available
water quality data should be used to make impairment decisions, even data that was collected after the initial
data solicitation for the 2008 303(d) List. Re-examination of proposed decisions with respect to listing is -
warranted to ensure that sound listing decisions are made. Additionally, if data are found to be “existing” and’
“readily available,” federal regulations require consideration of the data, in accordance with 40 Code of
Federal Regulations Part 130.10(d){6). In all instances, these data meet the definition of *“existing and readily
available data” and therefore should be considered. '

In its Response to Comments on the Draft 2008 303(d) List, Comment Due Date: June 17, 2009
(Response to Comments), the LA Regional Board indicated that data submitted after the initial data solicitation -
would not be considered for the 2008 303(d) List, but would instead be evaluated during the next listing cycle.
While the Sanitation Districts recognize that it is impractical to continuously evaluate new data that is
collected during preparation of impairment decisions, the Sanitation Districts believe that the Water Boards
should, as a minimum, evaluate data that is submitted in a readily available format during the public comment
period on the 303(d) List. This is particularly important in the case of new listing decisions, as additional data
may indicate that a listing is not justified. Once a listing is made, there is a higher burden of proof necessary to
make a delisting than there was to make the original listing. Furthermore, the Sanitation Districts believe that
excluding from consideration all data that is submitted after the initial data solicitation is inconsistent with the
federal requirement to evaluate all existing and readily available water quality-related data. The Sanitation
Districts therefore request that the additional data submitted by the Sanitation Districts to the LA Regional
Board during the public comment period be considered during the State Water Board review of the 303(d) List.

6. Specific Comments on Listing Decisions

 In addition to these general comments, the Sanitation Districts also have specific comments on the
listing decisions for a number of water body/pollutant combinations. Detailed specific comments are provided
in the appendices to this letter, and Attachment 1 includes a tabular summary of the specific comments. Based
on review of the data and fact sheets released for public comment, the Sanitation Districts have identified a
number of water bedy/pollutant combinations proposed for inclusion on the 2008 303(d) List that are attaining
water quality standards and therefore qualify for delisting (or alternatively, when they are not already on the
303(d) List do not qualify for listing). The Sanitation Districts believe it is very important for the State Water
Board to follow-up on this information and make changes to the proposed 2008 303(d) List where appropriate,
since the implications of erroneous listings are substantial.

7. Support Proposed Delistings for Certain Water body/Pollutant Combinations

The Sanitation Districts have reviewed the LA Regional Board’s 303(d) delisﬁng analyses for the
water body/pollutant combinations listed below. The Sanitation Districts believe the analyses are correct and
support the LA Regional Board’s decisions to remove these water body/pollutant combinations from the
303(d) list:

Ballona Creek - Silver

Coyote Creek - Zinc

Los Angeles River Estuary - Lead (sediment) and zinc (sedlment)
Rio Hondo Reach 2 - Ammonia

San Jose Creek - Selenium

Santa Clara River Reach 5 - Ammonia and Nitrate and Nitrite
Santa Clara River Reach 6 - Ammonia

Wilmington Drain - Ammonia

Walnut Creek Wash - Toxicity
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In conclusion, the Sanitation Districts would like to thank the State Water Board for its efforts in
reviewing the proposed 2008 303(d) List. We urge the State Water Board to consider the information and
analyses we are submitting to complete the development of a 303(d) list that properly focuses scarce resources
on truly impaired water bodies. If you have any questions regarding our comments or the information and data

we are providing to you, please contact Ken Hoffman at (562) 908-4288, extension 2445, or
khoffman@lacsd.org.

Very truly vours,

Stephen R. Maguin 7&% /

Raymond Tremblay
Assistant Departmental Engineer
Technical Services

RT:KMH:Imb
. Attachments

cc: Shakoora Azimi-Gaylon - State Water Board
Dr. Peter Kozelka - EPA Region 9

DOC#1318082



: ATTACHMENT B
ATTACHMENT 1

Table 1; Summary of Comments on Specific 303(d) Listings

. Sanitation
Fact ‘Water Body Constituent LA Regional B.O.ard Districts Reason
Sheet Proposed Decision .
: Recommendation
A San Gabriel River Estuary Copper Do Not Delist - Delist Water quality 0 bjective being
) achieved
B Coyote Cregk Ammonia Do Not Delist Delist Water quality .Ob" ective being
- achieved
C Santa Clara River Reach 6 Copper List Do not list Water quality ‘objecuve being
! _ achieved
D San Jose Creek Reach 1 Ammonia Do Not Delist Delist Water quality _objectlve being
) achieved
E Santa Clara River Reach 6 Chlorpyrifos Do Not Delist Delist Water quality objective being
‘ achieved
F San Gabriel River Estuary - Nickel List Do not list . Insufficient basis o list
G Santa Clara River Reach 6 Diazinon Do Not Delist Delist Water quality objective being
achieved :
H Coyote Creek Diazinon List Do not list Water quality 0 bjective being )
achieved
I Coyote Creek Copper Do Not Delist Delist Water quality .Ob'] eutive being
achieved
] Coyote Creek Lead Do Not Delist Delist ' Water quality .Obj ective being
achieved
Benthic S o .
K Santa Clara Rivei Reach 6 Macroinvertebrate List Donotlist | Foils tomeet State Listing Policy
. Requirements
Bioassessments
Arroyo Seco Reach 1, Compton Benthic
Creek, Lindero Creek Reach 1, . . . Fails to meet State Listing Policy
L Macroinvertebrate List Do not list .
Medea Creck Reaeh 2, and Walnut o Requirements
. . Bioassessments
Creek Wash
Las Virgenes Creck, Malibu Creek, Benthic . . Fails to meet State Listing Policy
M . ; ’ | Macroinvertebrate List Do not list .
and Triunfo Canyon Creek Reach 2 Bi Requirements
10dssessments
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FACT SHEET A
Water Body: San Gabriel River Estuary
Pollutant: Copper
Listing: ' Listed on the 303(d) List (Being Addressed by EPA Approved TMDL)
Comment & Delist — Water Quality Objective Being Achieved
Recommendation: '

The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) is
currently proposing that this listing be moved to the list of constituents “being addressed by an EPA-
approved TMDL.” In 2006 the Environmental Protection Agency (EPA) added copper impairment to the
303(d) List for the San Gabriel River Estuary (SGRE) based on total copper monitoring data, and a
TMDL for copper was completed by EPA in March 2007. The LA Regional Board fact sheet states from
a sample size of 40 dissolved copper results five samples were found to exceed the California Toxic Rule
(CTR) standard.

State Water Resource Control Board Guidance

In the September 2006 State Water Resources Control Board (State Water Board) evaluation of the

303(d) List, the State Water Board addressed the issue of using total metals data to assess impairments,
stating:

“The CTR mandates the criteria to be the dissolved fraction. Although a translator exists to

. convert dissolved criteria to total fraction effluent limit, no provision in the CTR allows
calculating total metals fraction receiving water quality criterion. Staff has reevaluated listings
where total metals data were applicable and would result in a change to the analysis. Use of total
metals data were applied only to delisting evaluations and only in comparison with dissolved
metals. cntlena No translators were used to convert total rnetal fractions to dissolved metal
fractions.”

Existing Listing Reevaluation

As stated by the State Water Board, only the dissolved fraction of metals should be used for comparison
with the CTR criteria. Therefore, in accordance with State Water Board direction, the copper listing
should be reevaluated using only dissolved copper data. After the 2006 listing cycle, the Sanitation
Districts of Los Angeles County (Sanitation Districts) and Los Angeles Department of Water and Power
(LADWP) began conducting dissolved copper analyses on SGRE samples. Table Al of Appendix A
contains the results of this dissolved copper monitoring. From the 120 total usable samples, ninety four-
day chronic criteria averages were calculated, none of which exceeded the Criterion Continuous
Concentration (CCC) for dissolved copper of 3.1 pg/L for marine waters. Even combining this readily

‘available data with the LA Regional Board’s previous analysis, results in only a total of five copper

exceedances of the Criterion Continuous Concentration (CCC) out of sample size of 134. For a sample

E - size from 130 to 142, Table 4.1 of the State’s listing policy recommends delisting a previously listed

pollutant/water body combination if the number exceedances are equal or less than eleven. Since 134
four-day average dissolved copper results through February 2009 show only five exceedances of the
CCC, copper should be delisted from the SGRE.

! Staff Report Volume [V Revision of the Clean Water Act Section 303(d) List of Watcr Quality Limited Segments Response to Comments page
63 (Comments: 66.9, 73.17, 81.1, 83.5, 107.17, 107.6, 212.5, 228.5, 242.3), Scptember 2006. ‘

Doc#1291390 Page (2 of 27)



ATTACHMENT B
ATTACHMENT 1

EPA Method 200.8 compared with EPA Method 1640

The LA Regional Board inappropriately used copper data analyzed with EPA Method 200.8 to assess
copper impairment in the San Gabriel River Estuary. This is in conflict with Section 6.1.4 of the Listing
Policy, which states that data used must be of “sufficient high quality” to make determinations of water
quality impairments. In the case of saline/estuarine samples, EPA Method 200.8 is susceptible to positive
interferences from the salt present in the water. The interference is caused by sodium in the sample
combining with argon used in the instrumentation to form a complex that has the same molecular weight
as copper, resulting in an overestimation of the actual copper concentration. Although this interference
can be partially minimized with varying success by using collision cell techniques and sample dilution,
the potential for a significant over-estimation of the actual copper concentrations remains. The Sanitation
Districts consulted with Dr. Peter Kozelka of EPA Region 9, who recommended the use of EPA Method
1640 for all estuarine receiving water copper measurements.” In 1997, to address the shortcomings of
EPA Method 200.8, the EPA developed and subsequently approved EPA Method 1640 for the
quantification of trace metals.” EPA Method 1640 directly addresses the sodium/argon interference by
incorporating a chelation preparation step that removes the metal from the matrix.

To verify whether interference was occurring in San Gabriel River Estuary copper analyses when EPA
Method 200.8 is used, data collected during studies conducted by the Sanitation Districts as well as data
collected by the two power plants discharging to the estuary were examined. The data demonstrate an
over-estimation for copper in the estuarine samples using EPA Method 200.8 that 1s statistically
significant, with 99% certainty, when compared to measurements using EPA Method 1640.* LA Regional
Board staff agreed that interferences occur when using EPA Method 200.8 for estuarine copper samples,
stating, “Regional Board staff consulted with State Board staff and carefully reviewed analytical method
comparison data (Method 1640 vs, Method 200.8) from the aforementioned studies and agree with your
finding that using EPA Method 200.8 with collision cell technology for copper analysis of estuarine water
samples may significantly overestimate the actual copper concentration, 3 In order to provide an accurate
determination of impairment for copper in the San Gabriel River Estuary, the Sanitation Districts
therefore request that copper concentration data obtained using EPA Method 200.8 be excluded from the
impairment determination. Of the 86 four-day averages analyzed using EPA Methed 1640, no samples
exceed the CCC of 3.1 pug/L for marine waters.

? Peter Kozelka, EPA Region 9. Personal communications, June 2008.

3 USEPA. 1997. Method 1640 — Determination of trace clements in water by preconcentration and inductively
coupled plasma-mass spectroscopy. USEAP Office of Water, Washington D.C.

* Email from Phil Markle, Sanitation Districts, to C.P. Lai, LA Regional Board, “SGR Estuary Copper Study
Update,” dated June 15, 2008. Copy included in Appendix 8.

3 Letter from Tracy J. Egoscue, LA Regional Board Executive Officer, to Stephen R. Maguin, Sanitation Districts
Chief Engineer and General Manager, “Response to Request for Amendments to Copper Monitoring Requirements
for Estuarine Receiving Waters Under the Long Beach Water Reclamation Plant Monitoring and Reporting Program
— Joint Qutfall System, Long Beach Water Reclamation Plant (NPDES No. CA0054119, Order No. R4-2007-0047,
CI No. 5662),” dated August 15, 2008. Copy included in Appendix 9.
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FACT SHEET B
Water Body: - Coyote Creek
Pollutant: Ammonia
Listing: Listed on the 303(d) List (Being Addressed by Actions Other than a TMDL)
Comment & Delist - Water Quality Objectives Being Achieved
Recommendation: '

Site-specific objectives (SSOs) for ammonia were developed for Coyote Creek and became effective and
adopted into the Basin Plan on April 23, 2009. However, these objectives were approved by the
California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) in 2007 and
- subsequently approved by the State Water Resources Control Board in January 2008. Considering that the
LA Regional Board has been aware of these impending changes to the Basin Plan since 2007, the chronic
ammonia water quality standards reflected in the SSOs should have been used to evaluate ammonia
listings for this 303(d) listing cycle.

Existing Listing Reevaluation

An examination of the Coyote Creek ammonia, pH, and temperature data provided to the LA Regional
Board as part of their 303(d) listing review (March 2004 through February 2007) reveals that the four-day
chronic SSO-adjusted Criterion Continuous Concentration {CCC) threshold for ammonia was only
exceeded in Coyote Creek on 17 occasions out of a total 374 measurements, as presented in Appendix B
Table B1. For a sample size of 363 to 374 the State’s 303(d) listing policy, using the binomial distribution
formula associated with Table 4.1, recommends delisting a previously listed pollutant/water body
combination if the number of exceedances.are equal to or fewer than 31. Since 374 four-day average
ammonia results show 17 exceedances of the CCC, ammonia should be delisted from Coyote Creek.
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FACT SHEET C
Water Body: . Santa Clara River Reach 6 '
Pollutant: Copper
Listing: List on the 303(d) List (TMDL required list)
Comment & Do not list - Water Quality Objectives Being Achieved
Recommendation:

The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) is
currently proposing that a new listing for copper be made to the 303(d) list in Santa Clara River Reach 6.
The fact sheet for copper in Santa Clara River Reach 6 states: “two of 20 samples exceeded the California
Toxics Rule (CTR) Criterion Continuous Concentration (CCC) for copper in the dissolved fraction” and
“one of 39 samples exceeded the CTR CCC for copper in the total fraction.” The fact sheet also states the
standard was compared against data collected at Los Angeles County MS4 Mass Emission Santa Clara
River Monitoring Station (S29 - San Francisquito Creek) for data collected from October 31, 2003 to
April 2, 2007. ‘

State Water Resource Control Board Guidance

In the September 2006 State Water Resources Control Board (State Water Board) evaluation of the
303(d) List, the use of dissolved and total fraction metals data was discussed. The State Water Board
directed that dissolved fraction metals data should be used for assessing listings when available, and total
fraction data may be used only for listing reevaluation when dissolved fraction data is unavailable:

“The CTR mandates the criteria to be the dissolved fraction. Although a translator exists to
convert dissolved criteria to total fraction effluent limit, no provision in the CTR allows
calculating total metals fraction receiving water quality criterion. Staff has reevaluated listings
where total metals data were applicable and would result in a change to the analysis. Use of total
metals data were applied only to delisting evaluations and only in comparison with dissolved
metals criteria. No translators were used to convert total metal fractions to dissolved metal
fractions.”® ‘

Proposed Listing Reevaluation

In accordance with the State Water Board’s direction, when listings are assessed dissolved metals data
should be used when available and total metals data may be used in addition to dissolved metals data only
for reevaluation of listings. ‘

To evaluate the listing, all readily available copper measurements collected and reported to the California
Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) by the Sanitation
Districts and LACDPW in Reach 6 of Santa Clara should be considered. A complete summary of the
copper and hardness data along with the CTR hardness-dependent objective calculations can be found in
Appendix C - Table C1. Although dissolved copper was not measured in the Sanitation Districts data set,
it is conservative to estimate that 100% of the measured total copper was in the dissolved form as
- described by the September 2006 State Water Board comments mentioned above. With these
conservative assumptions, and combining the Sanitation Districts data with the MS4 data, there were two

i Staff Report Volume IV Revision of the Clean Water Act Section 303(d) List of Water Quality Limited Segments Response to Comments page
63 (Comments: 66.9, 73.17, 81.1, 83.5, 107.17, 107.6, 212.5, 228.5, 242.3), September 2006.
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copper exceedances of the Criterion Maximum Concentration (CMC) observed out of sample size of 71
and three exceedances of the Criterion Continuous Concentration (CCC) were observed out of sample
size of 69. For a sample size of 60 to 71, Table 4.1 of the State 303(d) listing policy recommends delisting
a pollutant/water body combination if the number of exceedances are equal or less than five. Therefore,
copper in Reach 6 of Santa Clara River Coyote Creek should be delisted.

Notwithstanding the Sanitation Districts’ request that listing decisions should be based on comparisons
with CTR standards for dissolved metals, if the State Water Board instead makes comparisons of total
metals data with translated CTR standards for total metals, total and dissolved data sets for copper in
Santa Clara River Reach 6 should still be combined into one data set and considered one line of evidence
- for listing assessment. If the total and dissolved copper data sets are combined and reviewed as one line of
evidence, the data does not support a listing.
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FACT SHEET D
‘Water Body: San Jose Creek Reach 1
Pollutant: Ammonia
Listing: ' Listed on the 303(d) List (Being Addressed by Actions Other than a TMDL)
Comment & Delist — Water Quality Objectives Being Achieved
Recommendation: '

Site-specific objectives (SSOs) for ammonia were developed for San Jose Creek Reach 1 and became
effective and adopted into the Basin Plan on April 23, 2009. However, these objectives were approved by
the California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) in 2007
and subsequently approved by the State Water Resources Control Board in January 2008. Considering
that the LA Regional Board has been aware of these impending changes to the Basin Plan since 2007, the
chronic ammonia water quality standards reflected in the SSOs should have been used to evaluate
ammonia listings for this 303(d) listing cycle.

Existing Listing Reevaluation

An examination of the San Jose Creek Reach 1 ammonia, pH, and temperature data provided to the LA
Regional Board as part of their 303(d) listing review (March 2004 through February 2007) reveals that the
four-day chronic SSO-adjusted Criterion Continuous Concentration (CCC) threshold for ammonia was
exceeded in San Jose Creek Reach 1 on 14 occasions out of a total 282 measurements, as presented in
Appendix D - Table D1. Furthermore, there were no exceedances of the Criterion Maximum
Concentration (CMC) threshold out of 296 single sample measurements. For a sample size of 282 to 292,
using the binomial distribution formula associated with Table 4.1, the State’s 303(d) listing policy
recommends delisting a previously listed pollutant/water body combination if the number of exceedances
are equal to or fewer than 24. Since 282 four-day average ammonia results show only 14 exceedances of
the CCC, ammonia should be delisted from San Jose Creek Reach 1.
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FACT SHEET E
Water Body: Santa Clara River Reach 6
Pollutant: 7 Chlorpyrifos
Listing: Listed on the 303(d) List (TMDL Required-List)
Comment & Delist — Wafer Quality Objecﬁves Being Achieved or

‘Recommendation: List — “Being Addressed by Actions Other Than TMDL?”

The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board)
included chlorpyrifos for Reach 6 of the Santa Clara River during the 2006 listing cycle. Their evaluation
of available data indicated an impairment of the California Department of Fish Game four-day Criterion
Continuous Concentration (CCC) threshold of 0.05 pg/L using data collected as part of the Surface Water
Ambient Monitoring Program (SWAMP) study conducted in Bouquet Canyon Creek (SCTBQT) from
2001 through 2003. A contemporary analysis of available data from October 2001 to April 2008 yields
two valid sample results collected by the SWAMP and 33 valid sample results collected by the Los
Angeles County Department of Public Works (LADPW) at the Los Angeles County MS4 Mass Emission
Santa Clara River Monitoring Station (S29 - San Francisquito Creek).

SWAMP Data Quality

A review of the SWAMP data shows 41 samples were collected for chlorpyrifos from October 2001 to
May 2003. SWAMP invalidated the results of 39 of these samples for failure of Quality
Assurance/Quality Control (QA/QC) protocols. The state should not be using invalid sample results to
determine whether a water quality body impairment exists. Therefore, in accordance with Section 6.1.4.
of the State’s listing policy, these 39 samples should not be used to evaluate a potential chlorpyrifos
impairment in Santa Clara River Reach 6.

State Water Resource Control Board Guidance and EPA Sale Ban

Section 6.1.5.3 of the Water Quality Control Policy for Developing California’s Clean Water Act Section
303(d) List (Listing Policy) states:

“If the implementation of a management practice(s) has resulted in a change in the water body
segment, only recently collected data [since the implementation of the management measure(s)]
should be considered.” '

By December 31, 2001, United States Environmental Protection Agency (EPA) bans on sales of all
indoor and outdoor residential products containing chlorpyrifos took effect. Because Santa Clara River
Reach 6 is in a highly urbanized area with little agricultural activity, these bans are expected to have
eliminated essentially all sources of chlorpyrifos to Santa Clara River Reach 6. Data for chlorpyrifos in
Santa Clara River Reach 6 confirm that the bans changed the quality of water in the river. Prior to the
bans, two of three valid samples in this reach exceeded the CCC for chlorpyrifos. Since the bans took
effect, there have been no exceedances of the CCC for chlorpyrifos based on valid data. Therefore, the
bans should be considered a management practice that resulted in a change in the water body segment.
Accordingly, only data collected since January 1, 2002 should only be used for listing reevaluation.
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Existing Listing Reevaluation

The chlorpyrifos dataset, along with the associated CCC objective, can be found in Appendix E - Table
El. When data generated after the residential use ban, January 1, 2002 to April 2008, are considered, no
four-day average chlorpyrifos results exceeded the CCC, with a sample size of 30. For a sample size of 28
to 36, Table 4.1 of the State’s Listing Policy recommends delisting a previously listed pollutant/water
body combination if the number of exceedances are equal or less than two, Therefore, Santa Clara River
Reach 6 should be delisted for chlorpyrifos.

Recategorization of Listing
Santa Clara Reach 6 does not show an impairment for chlorpyrifos if invalid samples are excluded from

the analysis or if samples collected prior to the EPA bans on chlorpyrifos are excluded from the analysis.
However if the State Water Resources Control Board (State Water Board) does not delist Santa Clara

Reach 6 for chlorpyrifos, the listing should be moved to the "Water Quality Limited Segments Being
- Addressed by Actions Other Than a TMDL" list. The EPA chlorpyrifos bans are a regulatory action
-(other than a TMDL) that is expected to result, and has indeed resulted, in attainment of water quality
‘standards. -~ Although the invalid SWAMP data suggests that concentrations of chlorpyrifos were

occasionally elevated for over a year after the bans took effect, these data do not indicate that the bans
were not successful. The bans were placed on sales of chlorpyrifos, not use, and stocks of previously
purchased chlorpyrifos would be expected to be used up in the time period immediately following the
bans%taking effect. The fact that there have been no detections of chlorpyrifos and no water quality
objective exceedances since November 2001 (or March 2003, if the invalid SWAMP data is considered)
indicate that the bans have successfully addressed the chlorpyrifos impairment.

4
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FACT SHEET F
Water Body: San Gabriel River Estuary
Pollutant: Nickel
Listing: List on the 303(d) List (TMDL required list)
Comment & Do Not List — Insufficient Basis to List
Recommendation:

The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) is
currently proposing to add nickel to the 2008 303(d) List for the San Gabriel River Estuary. The fact
sheet for nickel in San Gabriel River Estuary states “13 of 47 samples exceed the California Toxics Rule
Criterion Continuous Concentration (CCC)” and the “California Toxics Rule (CTR) lists a Criterion
Continuous Concentration of 8.2 pg/L and a Criterion Maximum Concentration (CMC) of 74 pg/L for
nickel to protect aquatic life in saltwater for the total fraction.”

California Toxic Rule and State Water Resources Control Board Guidance

Footnote m of the CTR, which is applicable to nickel, states that the CCC and CMC are expressed as the
dissolved fraction of the metal, not the total concentration. The CTR states:

“These freshwater and saltwater criteria for metals are expressed in terms of the dissolved
fraction of the metal in the water column.”’

The use of dissolved metal criteria and data to assess 303(d) listing was clearly stated by the State Water
Resources Control Board (State Water Board) in response to comments for the 2006 303(d) listing cycle.
The State Water Board stated:

“The CTR [California Toxic Rule] mandates the criteria to be the dissolved fraction. Although a
translator exists to convert dissolved criteria to total fraction effluent limit, no provision in the
CTR allows calculating total metals fraction receiving water quality criterion. Staff has
reevaluated listings where total metals data were applicable and would result in a change to the
analysis. Use of total metals data were applied only to delisting evaluations and only in
comparison with dissolved metals criteria. No translators were used to convert total metal
fractions to dissolved metal fractions.”®

Proposed Listing Reevaluation

The analysis conducted to justify the nickel listing was incorrect. The analysis using the CTR was
conducted by comparing the CCC and CMC against the total fraction of nickel. The correct approach is
to assess whether there is an impairment by comparing dissolved nickel data to the CMC and CCC. The
fact sheet states that data collected by the Sanitation Districts of Los Angeles County and Los Angeles
Department of Water and Power were used for the listing. Both of these data sets contain only total
nickel results for the San Gabriel River Estuary, so this data should not have been used to assess whether
there is impairment. Since no data is available for the purposes of evaluating an impairment, nickel
should not be added to the 2008 303(d) List for the San Gabriel River Estuary.

7 Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic Pollutants for the State of California, Rule, 40 CFR Part 131,
page 31716, footnote m, May 18, 2000,

¥ Staff Report Volume IV Revision of the Clean Water Act Section 303(d) List of Water Quality Limited Segments Response to Comments page
63 (Comments: 66.9, 73.17, 81.1, 83.5, 107.17, 107.6, 212.5, 228.5, 242.3), September 2006,
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FACT SHEET G |
Water Body: Santa Clara River Reach 6 -
Pollutant: Diazinon
Listing: Liste.d on the 303(d) List (ITNIDL Required List)
Comment & Delist — Water Quality Objectives Being Achieved or

- Recommendation: List - “Being Addressed by Actions Other Than TMDL”

The California Regional Water Quality Control Board, Los Angeles (LA Regional ‘Board) included
diazinon for Reach 6 of the Santa Clara River during the 2006 listing cycle because their evaluation of
available data indicated that the California Department of Fish and Game (CADFG) four-day Criterion
Continuous Concentration (CCC) threshold of 0.10 pg/I. diazinon® was exceeded in samples collected
from Bouquet Canyon Creek. All of the utilized monitoring data was collected as part of a Surface Water
Ambient Monitoring Program (SWAMP). A contemporary analysis of available data finds two valid
samples available from the SWAMP program, 33 samples collected by the Los Angeles County
Department of Public Works, and 25 samples collected by the Sanitation Districts of Los Angeles County
(Sanitation Districts). This dataset is attached as Appendix G — Table G1.

SWAMP Data Quality

A review of the SWAMP data shows 45 samples were collected for diazinon from October 2001 to May
2003. SWAMP invalidated the results of 43 of these samples for failure of Quality Assurance/Quality
Control (QA/QC) protocels. The state should not be using invalid sample results to determine whether a -
water quality impairment exists. Therefore, in accordance with Section 6.1.4. of the State’s listing policy,
these 43 samples should be excluded from consideration.

State Water Resource Control Board Guidance

Section 6.1.5.3 of the Water Quality Control Policy for Developing California’s Clean Water Act Section
303(d) List states:

“If the implementation of a management practice(s) has resulted in a change in the water body
segment, only recently collected data [since the implementation of the management measure(s)]
should be considered.”

By December 31, 2004, Environmental Protection Agency (EPA) bans on sales of all indoor and outdoor
non-agricultural products containing diazinon took -effect. Because Santa Clara River Reach 6 is in a
highly urbanized area with little agricultural activity, these bans are expected to have essentially
eliminated all sources of diazinon to-Santa Clara River Reach 6. Data for diazinon in Santa Clara River
Reach 6 confirm that the bans changed the quality of the water in the river. Prior to the bans, six of 19
valid samples in this reach exceeded the CCC for diazinon. Since the bans took effect, there have been
only two exceedances of the CCC in a sample size of 38. Therefore, the bans should be considered a
management practice that resulted in a change in the water body segment. Accordingly, only data
collected since January 1, 2005 should only be used for listing reevaluation.

® At the time of original listing, the CADFG CCC for diazinon was 0.08 and was has since been modified to 0.10 pg/L diazinon,
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Existing Listing Reevaluation

If data generated after the residential sales ban took effect, January 1, 2005 to April 2007 are considered,
only two four-day average diazinon results exceeded the CCC with a sample size of 29. For a sample size
of 28 to 36, Table 4.1 of the State’s listing policy recommends delisting a previously listed
pollutant/water body combination if the number of exceedances are equal or less than two. Therefore,
diazinon in Reach 6 of the Santa Clara River should be removed from the 303(d) list.

Recategorization of Listing

Water quality objectives are being achieved and no impairment is present. Notwithstanding our request to
have this water body delisted for diazinon, at minimum this listing should be moved to the “Water
Quality Limited Segments Being Addressed by Actions Other Than a TMDL” category. The EPA indoor
and outdoor non-agriculture ban on sales of diazinon products are a regulatory action (other than a
TMDL) that is expected to result, and has indeed resulted, in attainment of water quality standards,
Although concentrations of diazinon were occasionally elevated for a little over a year after the bans took
effect, these data do not indicate that the bans were not successful. The bans were placed on sales of
diazinon, not use, and stocks of previously purchased diazinon would be expected to be used up in the
time period immediately following the bans taking effect. The fact there have been no detections of
diazinon and no water quality exceedances since January 2006 indicate that the bans have successfully
addressed the diazinon impairment.
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FACT SHEETH

Water Body: Coyote Creek

Pollutant: Diazinon

Listing: Listed on the 303(d) List (TMDL Required List)
Comment & : Delist — Water Quality Objectives Being Achieved
Recommendation: . .

The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board)
included diazinon for Coyote Creek during the 2006 listing cycle because their evaluation of available
data indicated that the California Department of Fish and Game (CADFG) four-day Criterion Continuous
Concentration (CCC) threshold of 0.10 pg/L diazinon' was exceeded in samples collected by the Los
Angeles County Department of Public Works (LACDPW) and the Sanitation Districts of Los Angeles
County (Sanitation Districts). A contemporary analysis of available data indicates that 31 diazinon
samples are now available from the LACDPW and 42 diazinon samples are now available from the
Sanitation Districts to reassess the listing. This dataset is attached as Appendix H — Table HI.

State Water Resource Control Board Guidance and EPA Sale Ban

Section 6.1.5.3 of the Water Quality Control Policy for Developing California’s Clean Water Act Section
303(d) List states:

“If the implementation of a management practice(s) has resulted in a change in the water body
segment, only recently collected data [since the implementation of the management measure(s}]
should be considered.”

By December 31, 2004, Environmental Protection Agency (EPA) bans on sales of all indoor and ocutdoor
non-agricultural products containing diazinon took effect. Because Coyote Creek is in a highly urbanized
area with little agricultural activity, these bans are expected to have essentially eliminated all sources of
diazinon to Coyote Creek. Data for diazinon in Coyote Creek confirm that the bans changed the quality of
the water in the river. Prior to the bans, four of 17 sampling events showed exceedances of the CCC.
Since the bans took effect, only three of 51 sampling events showed such exceedances. Therefore, the
bans should -be considered a management practice that resulted in a change in the water body segment.
Accordingly, only data collected since January 1, 2005 should be used for listing reevaluation.

Existing Listing Reevaluation

If data generated after the residential sales ban took effect, January 1, 2005 to April 2008 is considered,
only three four-day average diazinon results exceeded the CCC with a sample size of 51. For a sample
size from 48 to 59, Table 4.1 of the State’s listing policy recommends delisting a previously listed
pollutant/water body combination if the number exceedances are equal or less than four. In addition, the
most recent data available indicates that there have been no exceedances in 17 samples since July 2007.
Therefore, diazinon in Coyote Creek should be removed from the 303(d) list.

Recategorization of Listing

Water quality objectives are being achieved and no impairment is present. -Notwithstanding our request to
have this water body delisted for diazinon, at minimum this listing should be moved to the “Water

1¢ At the time of original listing, the CADFG CCC for diazinon was 0.08 and was has since been modified to 0.10 pg/L diazition.
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Quality Limited Segments Being Addressed by Actions Other Than a TMDL” category. The EPA
residential use phase-out of diazinon is a regulatory action (other than a TMDL) that is expected to result,
and has indeed resulted, in attainment of water quality standards. Although concentrations of diazinon
were occasionally elevated for a little over two years after the bans took effect, these data do not indicate
that the bans were not successful. The bans were placed on sales of diazinon, not use, and stocks of
previously purchased diazinon would be expected to be used up in the time period immediately following
the bans taking effect. The fact there have been no detections of diazinon and no water quality
exceedances since April 2007 indicate that the bans have successfully addressed the diazinon impairment.
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FACT SHEET1
Water Body: Coyote Creek
Pollutant: - Copper
Listing: List on the 303(d) List (Being Addressed by an EPA-Approved TMDL)
Comment & Delist — Water Quality Objectives Being Achieved .
Recommendation: ' :

Coyote Creek is currently listed for copper under the category of being addressed by an EPA-approved
TMDL. The original listing determination was made prior to 2006, using total copper data in the reach
collected by the Los Angeles County Department of Public Works (LACDPW) and the Sanitation
Districts of Los Angeles County (Sanitation Districts). EPA completed a TMDL for copper in March
2007. The current fact sheet states: “19 of 76 samples exceeded the lead CTR Criterion Continuous-
Concentration for the dissolved fraction, four of 178 samples exceeded the lead CTR Criterion
Continuous Concentration for the total fraction.” The fact sheet also states data from November 1997 to
April 2007 was used for dissolved faction assessment and data from August 2004 to February 2007
collected by the Sanitation Districts was used for total fraction assessment. The Sanitation Districts
believe there to be errors in the prepared fact sheet but do not have the dataset used by the LA Regional
Board to analyze these errors.

State Water Resource Control Board

In the September 2006 State Water Resources Control Board (State Water Board) evaluation of the
303(d) List, the use of dissolved and total fraction metals data was discussed. The State Water Board
directed that dissolved fraction metals data should be used for assessing listings when available, and total
fraction data may be used only for listing reevaluation when dissolved fraction data is unavailable:

“The CTR [California Toxic Rule] mandates the criteria to be the dissolved fraction. Although a
translator exists to convert dissolved criteria to total fraction effluent limit, no provision in the
CTR allows calculating total metals fraction receiving water quality criterion. Staff has
reevaluated listings where total metals data were applicable and would result in a change to the
analysis. Use of total metals data were applied only to delisting evaluations and only in
comparison with dissolved metals criteria. No translators were used to convert total metal
fractions to dissolved metal fractions.”"! '

Existing Listing Reevaluation

In accordance with the State Water Board’s direction, when listings are assessed dissolved metals data
should be used when available and total metals data may be used in addition to dissolved metals data only
for reevaluation of listings.

To reevaluate the existing listing, all readily available copper measurements collected and reported to the
California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) by the
Sanitation Districts and LACDPW in Coyote should be considered. The Sanitation Districts were unable
to assemble data prior to 1998. A complete summary of the available copper and hardness data along -
with the CTR hardness-dependent objective calculations can be found in Appendix I - Table I1. Although

!! Staff Report Volume IV Revision of the Clean Water Act Section 303(d) List of Water Quality Limited Segments Response to Comments page
63 {Comments: 66.9, 73.17, 81.1, 83.5, 107.17, 107.6, 212.5, 228.5, 242.3), September 2006.
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dissolved copper was not measured in the Sanitation Districts data set, it is conservative to estimate that
100% of the measured total copper was in the dissolved form as described by the September 2006 State
Water Board comments mentioned above. With these conservative assumptions, and combining the
Sanitation Districts data with the MS4 data, there were three copper exceedances of the Criterion
Maximum Concentration (CMC) observed out of sample size of 225 and ten exceedance of the Criterion
Continuous Concentration (CCC) were observed out of sample size of 210. For a sample size of 200 to
211, using the binomial distribution formula associated with Table 4.1, the State’s 303(d) listing policy
recommends delisting a previously listed pollutant/water body combination if the number of exceedances
are equal to or fewer than sixteen. Therefore, copper in Coyote Creek should be delisted.

Notwithstanding the Sanitation Districts’ request that listing decisions should be based on comparisons
with CTR standards for dissolved metals, if the State Water Board instead makes comparisons of total
metals data with translated CTR standards for total metals, total and dissolved data sets for copper in
Coyote Creek should still be combined into one data set and considered one line of evidence for listing
assessment, If the total and dissolved copper data sefs are combined and reviewed as one line of evidence,
the data indicates that copper in Coyote Creek should be delisted.
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FACT SHEET J
Water Body: Coyote Creek
Pollutant: Lead
Listing: List on the 303(d) List (Being addressed by an EPA-approved TMDL)
Comment & Delist — Water Quality Objectives Being Achieved
Recommendation: :

‘The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) is
currently proposing that a new listing for lead be made to the 303(d) list in Coyote Creek, The fact sheet

“for lead in Coyote Creek states: “Seven of 51 samples exceeded the lead CTR Criterion Continuous
Concentration for the dissolved fraction, zero out of 75 samples exceeded the lead CTR Criterion
Continuous Concentration for the total fraction.” The fact sheet also states that the standard was compared
against data collected at Los Angeles County MS4 Coyote Creek Monitoring Station (S13) for data
collected from 1995 through April 2007. :

State Water Resource Control Board Guidance

In the September 2006 State Water Resources Control Board (State Water Board) evaluation of the
303(d) List, the use of dissolved and total fraction metals data was discussed. The State Water Board
 directed that dissolved fraction metals data should be used for assessing listings when available, and total
fraction data may be used only for listing reevaluation when dissolved fraction data is unavailable:

“The CTR mandates the criteria to be the dissolved fraction. Although a translator exists to
convert dissolved criteria to total fraction effluent limit, no provision in the CTR allows
calculating total metals fraction receiving water quality criterion. Staff has reevaluated listings
where total metals data were applicable and would result in a change to the analysis. Use of total

" metals data were applied only to delisting evaluations and only in comparison with dissolved
metals cri%eria. No translators were used to convert total metal fractions to dissolved metal
fractions.”

. Proposed Listing Reevaluation

In accordance with the State Water Board’s direction, when listings arc assessed dissolved metals data
should be used when available and total metals data may be used in add1t10n to dlssolved metals data only
for reevaluation of listings.

To reevaluate the existing listing, all readily available lead measurements collected and reported to the -
California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) by the
Sanitation Districts and LACDPW in Coyote Creek should be considered. A complete summary of the
lead and hardness data along with the CTR hardness-dependent objective calculations can be found in
Appendix J - Table J1. Although dissolved lead was not measured in the Sanitation Districts data set, it is
conservative to estimate that 100% of the measured total lead was in the dissolved form as described by
the September 2006 State Water Board comments mentioned above. With these conservative
assumptions, and combining the Sanitation Districts data with the MS4 data, there were zero lead
exceedances of the Criterion Maximum Concentration (CMC) observed out of sample size of 267 and

12 §taff Report Volume IV Revision of the Clean Water Act Section 303(d) List of Water Quality Limited Segments Response to Comments page
63 (Comments; 66.9, 73.17, 81.1, 83.5, 107.17, 107.6, 212.5,228.5, 242.3), September 2006,
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nine exceedances of the Criterion Continuous Concentration (CCC) were observed out of sample size of
195. For a sample size of 188 to 199, using the binomial distribution formula associated with Table 4.1,
the State’s 303(d) listing policy recommends delisting a previously listed pollutant/water body
combination if the number of exceedances are equal to or fewer than seventeen, Therefore, lead in Coyote
Creek should be delisted.

Notwithstanding the Sanitation Districts’ request that listing decisions should be based on comparisons
with CTR standards for dissolved metals, if the State Water Board instead makes comparisons of total
metals data with translated CTR standards for total metals, total and dissolved data sets for lead in Coyote
Creek should still be combined into one data set and considered one line of evidence for listing
assessment. If the total and dissolved lead sets are combined and reviewed as one line of evidence, the
data indicates that lead in Coyote Creek should be delisted
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FACT SHEET K
Water Body: Santa Clara River Reach 6 _
Pollutant: Benthic Macroinvertebrate Bioassessments
Listing: List on 303(d) list (TMDL required list)
Comment & " Do not list —Fails to meet State Listing Policy Requirements

Recommendation:

The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) is
proposing that a new listing for “benthic macroinvertebrate bioassessments” be made to the 303(d) list in
Santa Clara River Reach 6, based on “poor” benthic macroinvertebrate scores as measured using the
southern California Index of Biotic Integrity (SoCal IBI).

Sfate Water Resource Control Board Guidance

Section 3.9 of the State Water Resources Control Board Water Quality Control Pollcy for Developing
Callforma s Clean Water Act Section 303(d) List (Listing Policy) states:

“A water segment shall be placed on the section 303(d) list if the water segment exhibits
significant degradation in biological populations and/or communities as compared to reference
site(s) and is associated with water or sediment concentrations of pollutants including but not
limited to chemical concentrations, temperature, dissolved oxygen, and trash.” [Emphasis added.]

While the LA Regional Board assumed that the SoCal IBI inherently accounted for reference conditions,
the reference conditions used to develop the SoCal IBI were not representative of low elevation/low
" gradient and highly modified streams in the Los Angeles Region."” Santa Clara River Reach 6 is an
extremely low gradient (less than 1%), low elevation coastal water body, and thus the SoCal IBI does not
adequately account for reference conditions. In the study used to develop the index, data was collected
from 275 sites, ranging from Monterey County in the north to the Mexican border in the south, but not a
single site was located in the low elevation areas of Los Angeles County, nor were any highly mod1ﬁed
channels included. Additionally, low elevation/ gradient streams representative of those in the Los Angeles
Region were mgmﬁcantly under-represented in the study

The lead scientist for development of the SoCal IBL, Dr. Peter Ode, has acknowledged the limitations on
application of the SoCal IBI. In a recently published paper regarding a study examining the SoCal IBI
relative to other benthic macroinvertebrate bioassessments, he concluded that the SoCal IBI was did not
adequately inherently address reference conditions in low elevation sites, stating that the SoCal IBI was

“not completely effective at controlling for an elevation gradle t.”"* Dr. Ode was also the co-author of a
March 2009 report on recommendations for development and maintenance of a network of reference sites -
to support biological assessment of California’s wadeable streams.'” This report describes

3 Ode, PR., A.C. Rehn, I.T. May. 2005. A Quantitative Tool for Assessing the Integrity of Southern Coastal
California Streams. Environmental Management Vol, 35, No 4, pp. 494, Figure 1. Copy included in Appendix 1.
4 Ode, P.R., C.P. Hawkins, R.D. Mazor, Comparability of Biological Assessments Derived from Predictive Models
and Multlmetnc Indices of Increasing Geographic Scope, J. N. Am. Benthol Soc., 2008, 27(4):967-985.p. 982,
Copy included in Appendix 2.

®0de, P.R., K. Schiff, Recommendations for the Development and Maintenance of a Reference Condition
Management Program to Support Biological Assessment of California’s Wadeable Streams: Report to the Surface
Water Ambient Monitoring Program. Southern California Coastal Water Research Project, Technical Report 581.
March 2009, Copy included in Appendix 3.

Doc#1291390 Page (19 of 27)



ATTACHMENT B

ATTACHMENT 1

recommendations made by a technical panel of experts on bicassessment, including experts from
California Department of Fish and Game, Southern California Coastal Water Research Project
(SCCWRP), US EPA Region 9, and various universities. The technical panel laid out a number of steps
that would be necessary to develop a network of adequate reference sites for implementation of criteria
for bioassessments. They note that, “A crucial component to the development of assessment tools is
understanding biological expectations at reference sites that consist of natural, undisturbed systems. These
reference systems set the biological condition benchmarks for comparisons to the site(s) being evaluated.”
They also clearly note that adequate reference sites have not been identified in southern Califomnia,
stating, “human-dominated landscapes can be so pervasive in locations such as urban southern California
and the agriculturally dominated Central Valley that no undisturbed reference sites may currently exist in
these regions. A statewide framework for consistent selection of reference sités must account for this
complexity.”

Furthermore, a memorandum recently prepared by Jerry Diamond of Tetra Tech, one of the leading
national technical experts on bioassessments, confirms that adequate reference sites are not available to
assess benthic macroinvertebrate populations for low gradient and low elevation streams in the LA
Region.'® Dr. Diamond is the author of several technical reports prepared for the LA Regional Board on
tiered aquatic life uses (TALU) based on bioassessments.!”!® Dr. Diamond states that there is “high
uncertainty regarding appropriate reference conditions for low gradient and low elevation streams in this
region [Southern California],” and that “low elevation streams lacked a clear reference conditions in this
region [Southern California).” He further states that a technical advisory committee for a US EPA-funded
project on TALU “identified a lack of appropriate reference sites for low elevation/low gradient streams
as a critical data gap.” The technical advisory committee consisted of regional experts from California
Fish & Game, State Water Board, other Regional Boards, US EPA Region 9, and universities. Dr.
Diamond also worked with SCCWRP and the LA Regional Board in facilitating two workshops on
TALU for Southern California. Dr. Diamond states, “In the most recent stakeholder workshop... there
was agreement that low gradient (rather than low elevation) was perhaps the most critical factor
distinguishing stream biology in the region and that the reference condition for low gradient streams
(many but not all of which occur at low elevation) is a critical data gap..,”" ‘

Other scientific experts concur with Dr. Diamond’s conclusions. In a recent study that examined low
gradient streams in California, including sites within Reach 6 of the Santa Clara River, Raphael D. Mazor
of SCCWRP stated, “Several biomonitoring efforts in California specifically target low-gradient streams,
as these habitats are subject to numerous impacts and alterations, ... even though the applicability of
assessment tools created and validated in high-gradient streams have not been tested.”® The study found
that, “As a consequence of these differences [substrate material, bed morphology, and distribution of
microhabitats], traditional bioassessment approaches in California that were developed in high-gradient

18 Djamond, Jerry. Reference Conditions and Bioassessments in Southern California Streams. July 31, 2009.
Memorandum to Phil Markle of the Sanitation Districts. Copy included in Appendix 4. _

YSchiff, K. and Diamond, J., Identifying Barriers to Tiered Aquatic Life Uses (TALU) in Southern California, _
Southern California Coastal Water Research Project, Technical Report 590. June 2009. Copy included in Appendix
6.

18 Tetra Tech, Revised Analyses of Biological Data to Evaluate Tiered Aquatic Life Uses (TALU) for Southern |

- California Coastal Streams. Prepared for EPA Region 9 and California Regional Water Quality Control Board, Los

Angeles Region. 2006. Tetra Tech, Inc., Owings Mills, MD. Copy included in Appendix 5.

or a report summarizing the outcome of the workshops, see Schiff; K. and Diamond, J., Identifying Barriers to
Tiered Aquatic Life Uses (TALU) in Southern California, Southern California Coastal Water Research Project,
Technical Report 590. June 2009. Copy included in Appendix 6. _
2 Mazor, Raphael D.; Schiff, Kenneth; Ritter, Kerry; Rehn, Andy; and Ode, Peter; Bioassessment Tools in Novel
Habitats: An Evaluation of Indices and Sampling Methods in Low-Gradient Streams in California, Enviorn. Monit.
Assess,, DOI 10.1007/s10661-009-1033-3. Copy included in Appendix 7.
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streams with diverse microhabitats have limited applications in low-gradient reaches,”® and, “Caution

should be used when applying sampling methods for assessment tools that were calibrated for specific
habitat types (e.g., high gradient streams) to new habitats (e.g., low gradient streams).”” The study also
concluded, “....observation of the sites in this study suggests that the lack of stable microhabitats (e.g.,
riffles and vegetated margins) may account for the reduced number of macroinvertebrates, as few species
are adapted to the shifting sandy substrate found in most low gradient streams in California.”® Moreover,
the State Water Board, Surface Water Ambient Monitoring Program, California Department of Fish and
Game, and others recognize the limitations of the SoCal IBI regarding reference sites. They have
identified application of TALU and the selection of more representatlve/appropnate regmnal reference
locations as being necessary components to the state’s bicassessment program. 1517

The SoCal IBI does not inherently account for reference conditions and adequate consideration of
reference sites is an essential component in application of the index. The SoCal IBI is calculated by
scoring bioassessment results from a receiving water location, but a lower score does not necessarily
indicate “impairment.” Different types of streams would be expected to support different types of
invertebrate communities. In low-gradient streams, bed substrate is typically composed of fines and sand,
rather than the cobbles, boulders, or bedrock typically found in high-gradient streams. In high-gradient
streams, sediments and leaf litter are typically removed with the increased flow velocities resulting in
larger open spaces between rocks and cobble that provide different habitats for different types of
invertebrates utilizing different feeding strategies (more predators and fewer detritus feeders). In the low-
gradicnt streams, the sediment and leaf litter/detritus loads are naturally deposited in the channel, filling
up the available spaces between rocks. These habitats support a much different population of
invertebrates {(more detritus feeders and fewer predators), not necessarily an “impaired” population.

Besides not adequately considering reference conditions, the proposed listings are also not in
conformance with state policy regarding association with other pollutants. The Listing Policy states:

“A water segment shall be placed on the section 303(d) list if the water segment exhibits
significant degradation in biological populations and/or communities as compared to reference
site(s) and is associated with water or sediment concentrations of pollutants including but not
limited to chemical concentrations, temperature, dissolved oxygen, and trash.” {Emphasis added.]

In the fact sheets supporting its impairment decisions for each of these listings, the LA Regional Board
simply identified that the low SoCal IBI scores in listed reaches co-occurred with 303(d) listed
impairments. Co-occurrence does not establish an association and no attempt was made by the LA
Regional Board to reasonabiy link the low SoCal IBI scores with a listed constituent. In Santa Clara River
Reach 6 the benthic macroinvertebrate community impairment was justified by being “associated” with
impairments for several pollutants, including ammonia and diazinon. However, while concentrations of
these pollutants have been substantially reduced since 2003 and are now consistently below water quality
objectives, the SoCal IBI scores for this reach have essentially remained the same. It is the Sanitation
Districts’ understanding that the intent of the Listing Policy is that listings for biological impairments
only be made if there is a linkage established between a concentration of a pollutant and the biological
impairment. Since no linkages were established by the LA Regional Board in the fact sheets supporting
the proposed listings, the proposed listings for benthic macroinvertebrates should be removed.

Proposed Listing Revaluation

The SoCal IBI fails to adequately incorporate low gradient. reference conditions for comparison of
macroinvertebrate scores in Santa Clara River Reach 6. Additionally, no reasonable association of low
IBI scores with water or sediment pollutant concentration was adequately established. Therefore, the
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listing does not meet the specific provisions contained in the Listing Policy for degradation of biological
populations and communities, and Santa Clara River Reach 6 should not be listed as impaired for
“benthic macroinvertebrate bioassessments”.
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FACT SHEET L
Water Body: ~ Arroyo Seco Reach 1, Compton Creek, Lindero Creek Reach 1, Medea
Creek Reach 2, and Walnut Creek Wash
Pollutant: Benthic Macroinvertebrate Bioassessments
Listing: List on 303(d) list (TMDL required list)
Comment & Do not list —Fails to meet State Listing Policy Requiréments

Recommendation:

The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) is
proposing new 303(d) listings for “benthic macroinvertebrate bioassessments” be made for Arroyo Seco,
Compton Creek, Lindero Creek, Madea Creek, and Walnut Creck. Based on “poor” or “very poor”
benthic macroinvertebrate scores as measured using the southern California Index of Biological Integrity
(SoCal IBI).

‘State Water Resource Control Board Guidance

Section 3.9 of the State Water Resources Control Board Water Quality Control Policy for Developing
California’s Clean Water Act Section 303(d) List (Listing Policy) indicates that water bodies should only
be listed for degradation of biological populations and communities if significant degradation relative to

reference site(s) is observed. The Listing Policy states:

“A water segment shall be placed on the section 303(d) list if the water segment exhibits
significant degradation in biological populations and/or communities as compared to reference
site(s) and is associated with water or sediment concentrations of pollutants including but not
limited to chemical concentrations, temperature, dissolved oxygen, and trash.” [Emphasis added.]

While the LA Regional Board assumed that the SoCal IBI inherently accounted for reference conditions,
the reference conditions used to develop the SoCal IBI were not representative of low elevation/low
gradient streams and highly modified streams in the Los Angeles Region”' Arroyo Seco Reach 1,
Compton Creek, Lindero Creek Reach 1, Medea Creek Reach 2, and Walnut Creek Wash are extremely
low gradient (less than 1%) and low elevation streams in Los Angeles County with significant habitat
modifications that include partial channelization, elimination of riparian cover, and bank: stabilization.
Thus the SoCal IBI does not adequately account for reference conditions relative to these water bodies. In
the study used to develop the index, data was collected from 275 sites, ranging from Monterey County in
the north to the Mexican border in the south, but not a single site was located in the low elevation areas of
Los Angeles County, nor were any highly modified channels included. Additionally, low elevation/ gradient
streams representative of those in the Los Angeles Region were significantly under-represented in the
study.

The lead scientist for development of the SoCal IBI, Dr. Peter Ode, has acknowledged the limitations on
application of the SoCal IBI. In a recently published paper regarding a study examining the SoCal IBI

relative to other benthic macroinvertebrate bioassessments, he concluded that the SoCal IBI was did not

adequately inherently address reference conditions in low elevation sites, stating that the SoCal IBI was

2 Ode, PR., A.C. Rehn, J.T. May. 2005. A Quantitative Tool for Assessing the Integrity of Southern Coastal
California Streams. Environmental Management Vol. 35, No 4, pp. 494, Figure 1. Copy included in Appendix 1.
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“not completely effective at controlling for an elevation gradient.”™ Dr. Ode was also the co-author of a
March 2009 report on recommendations for development and maintenance of a network of reference sites
to support biological assessment of California’s wadeable streams> This report describes
recommendations made by a technical panel of experts on bioassessment, including experts from
California Department of Fish and Game, Southern California Coastal Water Research Project
{(SCCWRP), US EPA Region 9, and various universities. The technical panel laid out a number of steps
that would be necessary to develop a network of adequate reference sites for implementation of criteria
for bioassessments. They note that, “A crucial component to the development of assessment tools is
understanding biological expectations at reference sites that consist of natural, undisturbed systems. These
reference systems set the biological condition benchmarks for comparisons to the site(s) being evaluated.”
They also clearly note that adequate reference sites have not been identified in southern California,
stating, “human-dominated landscapes can be so pervasive in locations such as urban southern California
and the agriculturally dominated Central Valley that no undisturbed reference sites may currently exist in
these regions. A statewide framework for consistént selection of reference sites must account for this
complexity.”

Furthermore, a memorandum recently prepared by Jerry Diamond of Tetra Tech, one of the leading
national technical experts on bioassessments, confirms that adequate reference sites are not available to
assess benthic macroinvertebrate populations for low gradient and low elevation streams in the LA
Region.* Dr. Diamond is the author of several technical relgorts prepared for the LA Regional Board on
tiered aquatic life uses (TALU) based on bioassessments.”*® Dr. Diamond states that there is “high
uncertainty regarding appropriate reference conditions for low gradient and low elevation streams in this
region [Southern California),” and that “low elevation streams lacked a clear reference conditions in this
region [Southern California].” He further states that a technical advisory committee for an US EPA-
funded project on TALU “identified a lack of appropriate reference sites for low elevation/low gradient
streams as a critical data gap.” The technical advisory committee consisted of regional experts from
California Fish & Game, State Water Board, other Regional Boards, US EPA Region 9, and universities. .
Dr. Diamond also worked with SCCWRP and the LA Regional Board in facilitating two workshops on
TALU for Southern California. Dr. Diamond states, “In the most recent stakeholder workshop... there
was agreement that low gradient (rather than low elevation) was perhaps the most critical factor
distinguishing stream biology in the region and that the reference condition for low gradient streams
(many but not all of which occur at low elevation) is a critical data gap...” -

2 0de, P.R., C.P. Hawkins, R.D. Mazor, Comparability of Biological Assessments Derived from Predictive Models
and Multimetric Indices of Increasing Geographic Scope, J. N. Am. Benthol. Soc., 2008, 27(4):967-985.p. 982.
Copy included in Appendix 2.

B0de, P.R., K. Schiff. Recommendatlons for the Development and Maintenance of a Reference Condition
Management Program to Support Biological Assessment of California’s Wadeable Streams: Report to the Surface
Water Ambient Monitoring Program. Southern California Coastal Water Research Project, Technical Report 581.
March 2009. Copy included in Appendix 3.

* Diamond, Jerry. Reference Conditions and Bioassessments in Southern California Streams. July 31, 2009.
Metnorandum to Phil Markle of the Sanitation Districts. Copy included in Appendix 4.

23 Schiff, K. and Diamond, J., Identifying Barriers to Tiered Aquatic Life Uses (TALU) in Southern California,
Southern California Coastal Water Research Project, Technical Report 590. June 2009, Copy included in Appendix
6.

%8 Tetra Tech, Revised Analyses of Biological Data to Evaluate Tiered Aquatic Life Uses (TALU) for Southern
California Coastal Streams. Prepared for EPA Region 9 and California Regional Water Quality Control Board, Los
Angeles Region, 2006. Tetra Tech, Inc., Owings Mills, MD. Copy included in Appendix 5.

27 For a report summarizing the outcome of the workshops, see Schiff, K. and Diamond, J., Identifying Barriers to
Tiered Aquatic Life Uses (TALU) in Southern California, Southern California Coastal Water Research Project,
Technical Report 590. June 2009. Copy included in Appendix 6.
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Other scientific experts concur with Dr. Diamond’s conclusions, In a recent study that examined low
gradient streams in California, including sites within Reach 6 of the Santa Clara River, Raphael D. Mazor
of SCCWRP stated, “Several biomonitoring efforts in California specifically target low-gradient streams,
as these habitats are subject to numerous impacts and alterations, ... even though the applicability of
assessment tools created and validated in high-gradient streams have not been tested.”™ The study found
that, “As a consequence of these differences [substrate material, bed morphology, and distribution of
microhabitats], traditional bioassessment approaches in California that were developed in high-gradient
- streams with diverse microhabitats have limited applications in low-gradient reaches,”® and, “Caution
should be used when applying sampling methods for assessment tools that were calibrated for specific
habitat types (e.g., high gradient streams) to new habitats (e.g., low gradient streams).”® The study also
concluded, “....observation of the sites in this study suggests that the lack of stable microhabitats (e.g.,
riffles and vegetated margins) may account for the reduced number of macroinvertebrates, as few species-
are adapted to the shifting sandy substrate found in most low gradient streams in California.”® Moreover,
the State Water Board, Surface Water Ambient Monitoring Program, California Department of Fish and
Game, and others recognize the limitations of the SoCal IBI regarding reference sites. They have
identified application of TALU and the selection of more representative/appropriate regional reference
locations as being necessary components to the state’s bioassessment program.”

The SoCal IBI does not inherently account for reference conditions and adequate consideration of
reference sites is an essential component in application of the index. The SoCal IBI is calculated by -
scoring bioassessment results from a receiving water location, but a lower score does not necessarily

indicate “impairment.” Different types of streams would be expected to support different types of

invertebrate communities. In low-gradient streams, bed substrate is typically composed of fines and sand,

rather than the cobbles, boulders, or bedrock typically found in high-gradient streams. In high-gradient

streams, sediments and leaf litter are typically removed with the increased flow velocities resulting in

larger open spaces between rocks and cobble that provide different habitats for different types of
invertebrates utilizing different feeding strategies (more predators and fewer detritus feeders). In the low-

gradient streams, the sediment and leaf litter/detritus loads are naturally deposited in the channel, filling

up the available spaces between rocks. These habitats support a much different population of
invertebrates (more detritus feeders and fewer predators), not necessarily an “impaired” population.

In addition to not adequately addressing reference conditions for low elevation/low gradient streams, the
SoCal IBI does not adequately address reference conditions for modified channels such as the Arroyo
Seco Reach 1, Compton Creek, Lindero Creek Reach 1, Madea Creek Reach 2, and Walnut Creek Wash.
These water bodies have significant habitat modifications that include partial channelization, elimination
of riparian cover, and bank stabilization. The appropriate SoCal IB] reference index for such locations has
not yet been defined.””

Besides not adequately considering reference conditions, the proposed listings are also mnot in
conformance with state policy regarding association with other pollutants. The Listing Policy states:

“A water segment shall be placed on the section 303(d) list if the water segment exhibits
significant degradation in biological populations and/or communities: as compared to reference
site(s) and is associated with water or sediment concentrations of pollutants including but not
limited to chemical concentrations, temperature, dissolved oxygen, and trash.” [Emphasis added.]

% Mazor, Raphael D.; Schiff, Kenneth; Ritter, Kerry; Rehn, Andy; and Ode, Peter; Bioassessment Tools in Novel
Habitats: An Evaluation of Indices and Sampling Methods in Low-Gradient Streams in California, Enviorn. Monit.
Assess., DOI 10.1007/510661-009-1033-3. Copy included in Appendix 7.

® Ken Schiff, Deputy Director of the Southern California Coastal Water Research Program. Personal
communication. 7/14/2009.
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In the fact sheets supporting its impairment decisions for each of these listings, the [.A Regional Board
simply identified that the low SoCal IBI scores in listed reaches co-occurred with 303(d) listed
impairments. Co-occurrence does not establish an association and no attempt was made by the LA
Regional Board to reasonably link the low SoCal IBI scores with a listed constituent. It is the Sanitation
Districts’ understanding that the intent of the Listing Policy is that listings for biological impairments
only be made if there is a linkage established between a concentration of a pollutant and the biological
impairment. Since no linkages were established by the LA Regional Board in the fact sheets supporting
the proposed listings, the proposed listings for benthic macroinvertebrates should be removed.

Proposed Listing Revaluation

The SoCal IBI fails to adequately incorporate low gradient or modified channel reference conditions for
comparison of macroinvertebrate scores in the listed reaches. Atroyo Seco, Compton Creek, Lindero
Creck, Madea Creck, and Walnut Creck are extremely low gradient (less than 1%) streams with
significant habitat modifications. Additionally, no reasonable association of low SoCal IBI scores with
water or sediment pollutant concentration was established. Therefore, these listings do not meet the
specific provisions contained in the Listing Policy for degradation of biological populations and
communities. Arroyo Seco, Compton Creek, Lindero Creek, Madea Creek, and Walnut Creek should not
be listed as impaired for “benthic macroinvertebrate bioassessments”. -
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FACT SHEETM
Water Body: Las Virgenes Creek, Malibu Creek, and Triunfo Canyon Creek Reach 2
Pollutant: Benthic Macroinvertebrate Bioassessments
Listing: List on 303(d) list (TMDL required list)
Comment & Do not list —Fails to meet State Listing Policy Requirements

-~ Recommendation:

~ The California Regional Water Quality Control Board, Los Angeles Region (LA Regional Board) is
proposing new 303(d) listings for “benthic macroinvertenbrate bioassessments” be made for Las Virgenes
Creek, Malibu Creek, and Triunfo Canyon Creek Reach 2, based on “poor” or “very poor” benthic
macroinvertebrate scores as measured using the southern California Index of Biological Integrity (SoCal

IBI).
State Water Resource Control Board Guidance

Section 3.9 of the State Water Resources Control Board Water Quality Control Policy for Developing
California’s Clean Water Act Section 303(d) List (Listing Policy) states:

“A water segment shall be placed on the section 303(d) list if the water segment exhibits
significant degradation in biological populations and/or communities as compared to reference
site(s) and is associated with water or sediment concentrations of pollutants including but not
limited to chemical concentrations, temperature, dissolved oxygen, and trash.” [Emphasis added.]

In the fact sheets supporting its impairment decisions for each of these listings, the LA Regional Board
simply identified that the low SoCal IBI scores in listed reaches co-occurred with 303(d) listed
impairments. Co-occurrence does not establish an association and no attempt was made by the LA
Regional Board to reasonably link the low SoCal IBI scores with a listed constituent. It is the Sanitation
Districts’ understanding that the intent of the Listing Policy is that listings for biological impairments
only be made if there is a linkage established between a concentration of a pollutant and the biological
impairment. Since no linkages were established by the LA Regional Board in the fact sheets supporting
the proposed listings, the proposed listings for benthic macroinvertebrates should be removed.

Proposed Listing Revaluation

Because the LA Regional Board failed to demonstrate a reasonable association between low SoCal IBI
scores and water or sediment pollutant concentrations, the proposed listings do not meet the specific
provisions contained in the Listing Policy for degradation of biological populations and communities.
Therefore, Las Virgenes Creek, Malibu Creek, and Triunfo Canyon Creek Reach 2 should not be listed as
impaired for “benthic macroinvertebrate bioassessments”. :
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APPENDIX A - TABLE Al
SAN GABRIEL RIVER ESTUARY - COPPER

Dissolved | Dissolved s Does Does
Sample _ 3 Dissolved POL/RL Copper Copper Sample 4-Day Sample | Sample
Date Source Location Qualifier| Copper Method (ug/L) Marine Marine Usable? Average_ Exceed | Exceed
(ug/L) CCC CMC (1=Yes) Concentration| CCC CMC
(ug/L) (ug/L) (1=Yes) | (1=Yes)
9/12/2007 | LADWP HCS-01-001A 1.21 [EPA1640m| 0.01 3.10 4.80 1 1.21
9/12/2007 | LADWP HCS-01-002A 1.05 [EPA1640m| 0.01 3.10 4.80 1 1.05
9/12/2007 | LADWP HCS-01-002B 1.04 [EPA1640m| 0.01 3.10 4.80 1 1.04
9/12/2007 | LADWP HCS-01-003B 1.13 [EPA1640m| 0.01 3.10 4.80 1 1.13
9/12/2007 | LADWP | HCS-01-RW_SGCP 1.85 [EPA1640m| 0.01 3.10 4.80 1 1.85
9/12/2007 | LADWP HCS-01-RW12 0.98 |EPA1640m| 0.01 3.10 4.80 1 0.98
9/17/2007 | LADWP HCS-02-001A 0.71 | EPA1640m| 0.01 3.10 4.80 1 0.71
9/17/2007 | LADWP HCS-02-001B 1.06 [EPA1640m| 0.01 3.10 4.80 1 1.06
9/17/2007 | LADWP HCS-02-002A 0.7 EPA 1640m| 0.01 3.10 4.80 1 0.7
9/17/2007 | LADWP HCS-02-002B 0.6 EPA 1640m| 0.01 3.10 4.80 1 0.6
9/17/2007 | LADWP HCS-02-003B 1.01 [EPA1640m| 0.01 3.10 4.80 1 1.01
9/17/2007 | LADWP [ HCS-02-RW_SGCP 197 [EPA1640m| 0.01 3.10 4.80 1 1.97
9/17/2007 | LADWP HCS-02-RW12 1.43 [EPA1640m| 0.01 3.10 4.80 1 1.43
12/4/2007 [ LACSD RA2 1.16 EPA 200.8 0.5 3.10 4.80 1 1.16
12/4/2007 [ LACSD RA2 1.06 EPA 200.8 0.5 3.10 4.80 1 *
12/4/2007 [ LACSD RA2 1.18 EPA 200.8 0.5 3.10 4.80 1 1.13
2/12/2008 | LACSD R6 E 1.34 EPA 200.8 5 3.10 4.80 **
2/12/2008 | LACSD R7 E 1.11 EPA 200.8 5 3.10 4.80 **
2/12/2008 | LACSD R8 E 1.33 EPA 200.8 5 3.10 4.80 **
2/12/2008 | LACSD RA2 E 1.4 EPA 200.8 5 3.10 4.80 **
2/29/2008 | LACSD R6 0.81 | EPA1640m| 0.02 3.10 4.80 1 0.81
2/29/2008 | LACSD R6 E 1.72 EPA 200.8 5 3.10 4.80 **
2/29/2008 | LACSD R7 1.1 EPA 1640m| 0.02 3.10 4.80 1 1.1
2/29/2008 | LACSD R7 E 2.02 EPA 200.8 5 3.10 4.80 **
2/29/2008 | LACSD R8 0.78 | EPA 1640m| 0.02 3.10 4.80 1 0.78
2/29/2008 | LACSD R8 E 1.69 EPA 200.8 5 3.10 4.80 **
2/29/2008 | LACSD RA2 E 1.49 EPA 200.8 5 3.10 4.80 **
2/29/2008 | LACSD RA-2 0.66 | EPA 1640m| 0.02 3.10 4.80 1 0.66
3/10/2008 | LACSD R6 E 0.73 EPA 200.8 5 3.10 4.80 **
3/10/2008 | LACSD R7 E 0.56 EPA 200.8 5 3.10 4.80 **
3/10/2008 | LACSD R8 E 0.55 EPA 200.8 5 3.10 4.80 **
3/10/2008 | LACSD RA2 E 1.55 EPA 200.8 5 3.10 4.80 **
3/11/2008 | LACSD R6 1.09 [EPA1640m| 0.02 3.10 4.80 1 1.09
3/11/2008 | LACSD R6 E 0.56 EPA 200.8 5 3.10 4.80 **
3/11/2008 | LACSD R7 0.69 | EPA 1640m| 0.02 3.10 4.80 1 0.69
3/11/2008 | LACSD R7 E 0.67 EPA 200.8 5 3.10 4.80 **
3/11/2008 | LACSD R8 1.07 EPA 1640m| 0.02 3.10 4.80 1 1.07
3/11/2008 | LACSD R8 E 0.99 EPA 200.8 5 3.10 4.80 **
3/11/2008 | LACSD RA2 E 141 EPA 200.8 5 3.10 4.80 **
3/11/2008 | LACSD RA-2 1.85 EPA 1640m| 0.02 3.10 4.80 1 1.85
4/1/2008 LACSD R6 E 1.95 EPA 200.8 5 3.10 4.80 **
4/1/2008 LACSD R7 E 1.37 EPA 200.8 5 3.10 4.80 **
4/1/2008 LACSD R8 E 1.38 EPA 200.8 5 3.10 4.80 **
4/1/2008 LACSD RA2 E 1.76 EPA 200.8 5 3.10 4.80 **
4/9/2008 LACSD R6 2.08 EPA 1640m| 0.02 3.10 4.80 1 2.08
4/9/2008 LACSD R6 E 1.86 EPA 200.8 5 3.10 4.80 **
4/9/2008 LACSD R7 1.33 EPA 1640m| 0.02 3.10 4.80 1 *
4/9/2008 LACSD R7 3.14 EPA 200.8 25 3.10 4.80 1 2.24
4/9/2008 LACSD R8 1.17 EPA 1640m| 0.02 3.10 4.80 1 1.17
4/9/2008 LACSD R8 E 1.53 EPA 200.8 5 3.10 4.80 **
4/9/2008 LACSD RA2 E 1.41 EPA 200.8 5 3.10 4.80 **
4/9/2008 LACSD RA-2 1.46 EPA 1640m| 0.02 3.10 4.80 1 1.46
5/5/2008 LACSD R6 E 1.23 EPA 200.8 5 3.10 4.80 **
5/5/2008 LACSD R7 E 0.69 EPA 200.8 5 3.10 4.80 **
5/5/2008 LACSD R8 E 1.08 EPA 200.8 5 3.10 4.80 **
5/5/2008 LACSD RA2 E 1.23 EPA 200.8 5 3.10 4.80 **
5/7/2008 LACSD R6 0.95 |EPA1640m| 0.02 3.10 4.80 1 0.95
5/7/2008 LACSD R6 E 0.96 EPA 200.8 5 3.10 4.80 **
5/7/2008 LACSD R7 0.62 | EPA 1640m| 0.02 3.10 4.80 1 0.62
5/7/2008 LACSD R7 E 0.69 EPA 200.8 5 3.10 4.80 **
5/7/2008 LACSD R8 1.18 [EPA 1640m| 0.02 3.10 4.80 1 1.18
5/7/2008 LACSD R8 E 1.29 EPA 200.8 5 3.10 4.80 **
5/7/2008 LACSD RA2 E 0.88 EPA 200.8 5 3.10 4.80 **
5/7/2008 LACSD RA-2 0.86 | EPA 1640m| 0.02 3.10 4.80 1 0.86
6/3/2008 LACSD R6 E 1.08 EPA 200.8 5 3.10 4.80 **
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Dissolved | Dissolved s Does Does
Sample _ 3 Dissolved POL/RL Copper Copper Sample 4-Day Sample | Sample
Date Source Location Qualifier| Copper Method (ug/L) Marine Marine Usable? Average_ Exceed | Exceed
(ug/L) CCC CMC (1=Yes) Concentration| CCC CMC
(ug/L) (ug/L) (1=Yes) | (1=Yes)
6/3/2008 LACSD R7 E 1.09 EPA 200.8 5 3.10 4.80 **
6/3/2008 LACSD R8 E 0.96 EPA 200.8 5 3.10 4.80 **
6/3/2008 LACSD RA2 E 0.98 EPA 200.8 5 3.10 4.80 **
6/13/2008 | LACSD R6 1.77 |[EPA1640m| 0.02 3.10 4.80 1 1.77
6/13/2008 | LACSD R6 E 1.89 EPA 200.8 5 3.10 4.80 **
6/13/2008 | LACSD R7 1.62 [EPA1640m| 0.02 3.10 4.80 1 1.62
6/13/2008 | LACSD R7 E 1.32 EPA 200.8 5 3.10 4.80 **
6/13/2008 | LACSD R8 1.03 [EPA1640m| 0.02 3.10 4.80 1 1.03
6/13/2008 | LACSD R8 E 1.45 EPA 200.8 5 3.10 4.80 **
6/13/2008 | LACSD RA2 E 1.96 EPA 200.8 5 3.10 4.80 **
6/13/2008 | LACSD RA-2 157 [EPA1640m| 0.02 3.10 4.80 1 1.57
7/8/2008 LACSD R6 2.16 [EPA1640m| 0.02 3.10 4.80 1 *
7/8/2008 LACSD R7 0.79 | EPA 1640m| 0.02 3.10 4.80 1 *
7/8/2008 LACSD R8 1.19 [EPA1640m| 0.02 3.10 4.80 1 *
7/8/2008 LACSD RA-2 2.08 | EPA 1640m| 0.02 3.10 4.80 1 *
7/9/2008 LACSD R6 1.38 [EPA1640m| 0.02 3.10 4.80 1 1.77
7/9/2008 LACSD R7 0.8 EPA 1640m| 0.02 3.10 4.80 1 0.80
7/9/2008 LACSD R8 0.7 EPA 1640m| 0.02 3.10 4.80 1 0.95
7/9/2008 LACSD RA-2 0.74 | EPA 1640m| 0.02 3.10 4.80 1 1.41
7/16/2008 | LACSD R6 155 [EPA1640m| 0.02 3.10 4.80 1 *
7/16/2008 | LACSD R7 159 [EPA 1640m| 0.02 3.10 4.80 1 *
7/16/2008 | LACSD R8 0.78 | EPA 1640m| 0.02 3.10 4.80 1 *
7/16/2008 | LACSD RA-2 1.4 EPA 1640m| 0.02 3.10 4.80 1 *
7/17/2008 | LACSD R6 1.38  [EPA1640m| 0.02 3.10 4.80 1 1.47
7/17/2008 | LACSD R7 0.62 | EPA 1640m| 0.02 3.10 4.80 1 1.11
7/17/2008 | LACSD R8 0.33 | EPA1640m| 0.02 3.10 4.80 1 0.56
7/17/2008 | LACSD RA-2 1.55 [EPA 1640m| 0.02 3.10 4.80 1 1.48
7/22/2008 | LACSD R7 0.75 |EPA1640m| 0.02 3.10 4.80 1 *
7/22/2008 | LACSD R8 0.71 | EPA 1640m| 0.02 3.10 4.80 1 *
7/22/2008 | LACSD RA-2 0.8 EPA 1640m| 0.02 3.10 4.80 1 *
7/25/2008 | LACSD R6 1.77 |EPA 1640m| 0.02 3.10 4.80 1 1.77
7/25/2008 | LACSD R7 1.09 [EPA1640m| 0.02 3.10 4.80 1 0.92
7/25/2008 | LACSD R8 0.88 | EPA 1640m| 0.02 3.10 4.80 1 0.80
7/25/2008 | LACSD RA-2 0.97 | EPA1640m| 0.02 3.10 4.80 1 0.89
7/30/2008 | LACSD R6 1.17 [EPA 1640m| 0.02 3.10 4.80 1 *
7/30/2008 | LACSD R7 0.92 | EPA1640m| 0.02 3.10 4.80 1 *
7/30/2008 | LACSD R8 0.85 | EPA 1640m| 0.02 3.10 4.80 1 *
7/30/2008 | LACSD RA-2 1.44 |[EPA1640m| 0.02 3.10 4.80 1 *
7/31/2008 | LACSD R6 1.29 [EPA 1640m| 0.02 3.10 4.80 1 1.23
7/31/2008 | LACSD R7 1.01 [EPA1640m| 0.02 3.10 4.80 1 0.97
7/31/2008 | LACSD R8 0.85 | EPA 1640m| 0.02 3.10 4.80 1 0.85
7/31/2008 | LACSD RA-2 1.16 [EPA1640m| 0.02 3.10 4.80 1 1.30
8/6/2008 LACSD R6 0.45 |EPA1640m| 0.02 3.10 4.80 1 *
8/6/2008 LACSD R7 < 0.02 | EPA 1640m| 0.02 3.10 4.80 1 *
8/6/2008 LACSD R8 < 0.02 | EPA 1640m| 0.02 3.10 4.80 1 *
8/6/2008 LACSD RA-2 0.34 |EPA1640m| 0.02 3.10 4.80 1 *
8/7/2008 LACSD R6 1.42 [EPA 1640m| 0.02 3.10 4.80 1 0.94
8/7/2008 LACSD R7 0.75 |EPA1640m| 0.02 3.10 4.80 1 0.39
8/7/2008 LACSD R8 0.79 | EPA 1640m| 0.02 3.10 4.80 1 0.41
8/7/2008 LACSD RA-2 1.1 EPA 1640m| 0.02 3.10 4.80 1 0.72
8/13/2008 | LACSD R6 0.9 EPA 1640m| 0.02 3.10 4.80 1 *
8/13/2008 | LACSD R7 1.6 EPA 1640m| 0.02 3.10 4.80 1 *
8/13/2008 | LACSD R8 1.5 EPA 1640m| 0.02 3.10 4.80 1 *
8/13/2008 | LACSD RA-2 1.5 EPA 1640m| 0.02 3.10 4.80 1 *
8/14/2008 | LACSD R6 1.8 EPA 1640m| 0.02 3.10 4.80 1 1.35
8/14/2008 [ LACSD R7 1.07  [EPA1640m| 0.02 3.10 4.80 1 1.34
8/14/2008 | LACSD R8 1.03  [EPA 1640m| 0.02 3.10 4.80 1 1.27
8/14/2008 [ LACSD RA-2 1.61 [EPA1640m| 0.02 3.10 4.80 1 1.56
8/19/2008 | LACSD R6 1.12 [EPA 1640m| 0.02 3.10 4.80 1 *
8/19/2008 [ LACSD R7 0.99 |EPA1640m| 0.02 3.10 4.80 1 *
8/19/2008 | LACSD R8 0.94 |EPA1640m| 0.02 3.10 4.80 1 *
8/19/2008 [ LACSD RA-2 0.9 EPA 1640m| 0.02 3.10 4.80 1 *
8/20/2008 | LACSD R6 1.29 [EPA 1640m| 0.02 3.10 4.80 1 1.21
8/20/2008 [ LACSD R7 1.21 [EPA1640m| 0.02 3.10 4.80 1 1.10
8/20/2008 | LACSD R8 1.05 [EPA 1640m| 0.02 3.10 4.80 1 1.00
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ATTACHMENT B
APPENDIX A - TABLE Al
SAN GABRIEL RIVER ESTUARY - COPPER

Dissolved | Dissolved s Does Does
Sample _ 3 Dissolved POL/RL Copper Copper Sample 4-Day Sample | Sample
Date Source Location Qualifier| Copper Method (ug/L) Marine Marine Usable? Average_ Exceed | Exceed
(ug/L) CCC CMC (1=Yes) Concentration| CCC CMC

(ug/L) (ug/L) (1=Yes) | (1=Yes)
8/20/2008 | LACSD RA-2 0.99 |EPA1640m| 0.02 3.10 4.80 1 0.95
8/27/2008 | LACSD R6 041 |EPA1640m| 0.02 3.10 4.80 1 0.41
8/27/2008 | LACSD R7 0.65 | EPA 1640m| 0.02 3.10 4.80 1 0.65
8/27/2008 | LACSD R8 < 0.02 | EPA 1640m| 0.02 3.10 4.80 1 0.02
8/27/2008 | LACSD RA-2 < 0.02 | EPA 1640m| 0.02 3.10 4.80 1 0.02
9/11/2008 | LACSD R6 1.16 [EPA1640m| 0.2 3.10 4.80 1 1.16
9/11/2008 | LACSD R7 0.89 |EPA1640m| 0.2 3.10 4.80 1 0.89
9/11/2008 | LACSD R8 0.92 |EPA1640m| 0.2 3.10 4.80 1 0.92
9/11/2008 | LACSD RA2 139 [EPA1640m| 0.2 3.10 4.80 1 1.39
10/9/2008 [ LACSD R6 1.27 [EPA1640m| 0.2 3.10 4.80 1 1.27
10/9/2008 [ LACSD R7 0.81 EPA 1640m| 0.2 3.10 4.80 1 0.81
10/9/2008 [ LACSD R8 0.79 EPA 1640m| 0.2 3.10 4.80 1 0.79
10/9/2008 [ LACSD RA2 1.35 EPA 1640m| 0.2 3.10 4.80 1 1.35
11/12/2008 [ LACSD R6 1.24 [EPA1640m| 0.2 3.10 4.80 1 1.24
11/12/2008 [ LACSD R7 1.14 [EPA1640m| 0.2 3.10 4.80 1 1.14
11/12/2008 [ LACSD R8 1.06 EPA 1640m| 0.2 3.10 4.80 1 1.06
11/12/2008 [ LACSD RA2 0.54 |EPA1640m| 0.2 3.10 4.80 1 0.54
12/30/2008 [ LACSD R6 2.3 EPA 1640m| 0.2 3.10 4.80 1 2.3
12/30/2008 [ LACSD R7 0.8 EPA 1640m| 0.2 3.10 4.80 1 0.8

12/30/2008 [ LACSD R8 1 EPA 1640m| 0.2 3.10 4.80 1 1

12/30/2008 [ LACSD RA2 2.1 EPA 1640m| 0.2 3.10 4.80 1 2.1
1/20/2009 [ LACSD R6 1.6 EPA 1640m| 0.2 3.10 4.80 1 1.6
1/20/2009 [ LACSD R7 1.4 EPA 1640m| 0.2 3.10 4.80 1 1.4
1/20/2009 [ LACSD R8 1.1 EPA 1640m| 0.2 3.10 4.80 1 1.1
1/20/2009 [ LACSD RA2 1.4 EPA 1640m| 0.2 3.10 4.80 1 1.4
2/26/2009 | LACSD R6 1.81 EPA 1640m| 0.2 3.10 4.80 1 1.81
2/26/2009 | LACSD R7 1.22 EPA 1640m| 0.2 3.10 4.80 1 1.22
2/26/2009 | LACSD R8 0.73 [EPA1640m| 0.2 3.10 4.80 1 0.73
2/26/2009 | LACSD RA2 1.75 [EPA1640m| 0.2 3.10 4.80 1 1.75

LACSD - Los Angeles County Sanitation Districts
LADWP - Los Angeles Department of Water and Power

* - Data is used in calculation of a 4 day average
** Data not usable
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APPENDIX B - TABLE B1

ATTACHMENT B

COYOTE CREEK - AMMONIA

4-Day Does SSO Does
Sample . .. | Ammonia | Ammonia| RL Temp CMC Sample | Adjusted | Sample
Date Source | Location | Qualifier (mgll) | Average | (mg/L) pH ) (mg/L) Exceed | 4-Day |Exceed 4-
(mg/L) CMC | Average | Day CCC
(1=Yes)| CCC (1=Yes)
3/29/2004 | LACSD| R9E 0.50 0.50 0.10 | 8.16 72.5 6.19 2.33
4/6/2004 [LACSD| R9E 0.50 0.50 0.10 | 8.37 66.9 4.12 2.02
4/13/2004 [ LACSD| R9E 1.30 1.30 0.10 | 8.69 72.2 2.24 0.98 1
4/20/2004 [ LACSD| R9E 0.90 0.90 0.10 | 8.50 71.2 3.20 1.39
4/28/2004 | LACSD| R9E 0.30 0.30 0.10 | 9.20 73.1 0.99 0.44
5/5/2004 |LACSD| R9E 0.70 0.70 0.10 | 8.58 75.8 2.75 1.03
5/11/2004 [ LACSD| R9E 1.20 1.20 0.10 | 8.50 77.2 3.20 1.12 1
5/18/2004 | LACSD| R9E 0.80 0.80 0.10 | 8.71 76.2 2.16 0.82
5/25/2004 | LACSD| R9E < 0.10 0.10 0.10 | 8.67 70.3 2.33 1.08
6/1/2004 |LACSD| R9E 0.30 0.30 0.10 | 8.61 75.9 2.60 0.98
6/8/2004 |LACSD| R9E < 0.10 0.10 0.10 | 8.43 70.0 3.66 1.64
6/15/2004 | LACSD| R9E < 0.10 0.10 0.10 | 8.28 69.4 4.90 2.15
6/22/2004 | LACSD| R9E < 0.10 0.10 0.10 | 7.92 67.5 9.76 3.97
6/29/2004 | LACSD| R9E < 0.10 * 0.10 | 7.77 80.1 12.80 *
6/29/2004 | LACSD| R9E 0.50 0.30 0.10 | 9.16 74.1 1.05 1.76
7/6/2004 |LACSD| R9E < 0.10 0.10 0.10 | 8.32 74.1 4.53 1.70
7/13/2004 | LACSD| R9E 0.70 0.70 0.10 | 8.49 77.5 3.26 1.13
7/20/2004 | LACSD| R9E 0.30 0.30 0.10 | 8.43 77.2 3.66 1.26
7/27/2004 | LACSD| R9E < 0.10 0.10 0.10 | 8.79 70.2 1.88 0.89
8/3/2004 |LACSD| R9E 0.60 0.60 0.10 | 844 | 815 3.59 1.07
8/10/2004 [LACSD| R9E 2.00 2.00 0.10 | 8.12 79.0 6.69 1.97 1
8/17/2004 | LACSD| R9E 1.10 1.10 0.10 | 8.39 79.0 3.96 1.27
8/24/2004 | LACSD| R9E 1.20 1.20 0.10 | 8.32 80.5 4.53 1.35
8/31/2004 [LACSD| R9E 1.30 1.30 0.10 | 8.29 79.7 4.81 1.46
9/7/2004 |LACSD| R9E 0.50 0.50 0.10 | 8.34 78.1 4.36 1.42
9/14/2004 | LACSD| R9E 1.20 1.20 0.10 | 8.27 78.1 5.00 1.60
9/20/2004 | LACSD| R9E 1.30 1.30 0.10 | 845 | 80.8 3.53 1.07 1
9/28/2004 | LACSD| R9E 1.00 1.00 0.10 | 7.96 75.2 9.06 2.85
10/4/2004 |LACSD| R9E 0.90 0.90 0.10 | 7.85 74.8 11.10 3.36
10/13/2004 | LACSD| R9E 0.70 0.70 0.10 | 8.69 81.1 2.24 0.71
10/26/2004 | LACSD| R9E 0.70 0.70 0.10 | 8.16 68.4 6.19 2.70
11/1/2004 |LACSD| R9E 0.90 0.90 0.10 | 8.54 71.3 2.97 1.30
11/8/2004 |LACSD| R9E 0.90 0.90 0.10 | 8.49 74.1 3.26 1.28
11/15/2004 | LACSD| R9E 0.70 0.70 0.10 | 8.47 74.2 3.39 1.32
11/22/2004 | LACSD| R9E 0.70 0.70 0.10 | 8.41 66.4 3.81 1.93
11/30/2004 | LACSD| R9E 0.90 0.90 0.10 | 8.27 64.3 5.00 2.62
12/7/2004 |LACSD| R9E 2.80 2.80 0.10 | 8.13 66.2 6.56 3.06
12/13/2004 | LACSD| R9E 0.40 0.40 0.10 | 8.52 68.8 3.08 1.47
12/21/2004 | LACSD| R9E 0.70 0.70 0.10 | 8.34 71.1 4.36 1.83
12/27/2004| LACSD| R9E 0.50 0.50 0.10 | 8.71 65.7 2.16 1.19
1/25/2005 |LACSD| R9E 0.50 0.50 0.10 | 8.16 68.8 6.19 2.66
1/31/2005 |LACSD| R9E 0.50 0.50 0.10 | 8.07 69.5 7.36 2.98
2/8/2005 |LACSD| R9E 0.20 0.20 0.10 | 8.45 68.2 3.53 1.69
2/14/2005 | LACSD| R9E 0.30 0.30 0.10 | 8.11 68.2 6.82 2.94
3/1/2005 |LACSD| R9E 0.70 0.70 0.10 | 8.30 73.3 4.71 1.81
3/8/2005 |LACSD| R9E 0.40 0.40 0.10 | 8.31 69.1 4.62 2.07
3/15/2005 [ LACSD| R9E < 0.10 0.10 0.10 | 8.10 67.9 6.95 3.02
3/22/2005 [ LACSD| R9E 0.30 0.30 0.10 | 7.97 70.7 8.90 3.31
3/30/2005 [ LACSD| R9E 0.40 0.40 0.10 | 8.04 69.4 7.79 3.13
4/5/2005 |[LACSD| R9E 0.30 0.30 0.10 | 8.39 69.7 3.96 1.77
4/12/2005 [ LACSD| R9E < 0.10 0.10 0.10 | 8.50 72.1 3.20 1.35
4/19/2005 [ LACSD| R9E < 0.10 0.10 0.10 | 8.35 68.9 4.28 1.95
4/26/2005 [ LACSD| R9E 0.40 0.40 0.10 | 8.26 73.4 5.10 1.92
5/3/2005 |LACSD| R9E 0.40 0.40 0.10 | 8.45 76.9 3.53 1.24
5/9/2005 |LACSD| R9E 0.60 0.60 0.10 | 8.30 69.8 4.71 2.05
5/17/2005 | LACSD| RO9E 4.20 4.20 0.10 | 8.29 72.0 4.81 1.92 1
5/24/2005 | LACSD| R9E 0.10 0.10 0.10 | 841 72.2 3.81 1.56
5/31/2005 | LACSD| R9E 0.40 0.40 0.10 | 8.15 69.7 6.31 2.62
6/7/2005 |LACSD| R9E < 0.10 0.10 0.10 | 8.46 71.3 3.46 1.48
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APPENDIX B - TABLE B1

ATTACHMENT B

COYOTE CREEK - AMMONIA

4-Day Does SSO Does
Sample . .. | Ammonia | Ammonia| RL Temp CMC Sample | Adjusted | Sample
Date Source | Location | Qualifier (mgll) | Average | (mg/L) pH ) (mg/L) Exceed | 4-Day |Exceed 4-
(mg/L) CMC | Average | Day CCC
(1=Yes)| CCC (1=Yes)
6/14/2005 | LACSD| R9E < 0.10 0.10 0.10 | 8.20 72.3 5.73 2.20
6/21/2005 | LACSD| R9E < 0.10 0.10 0.10 | 8.51 78.1 3.14 1.07
6/28/2005 | LACSD| R9E < 0.10 0.10 0.10 | 8.08 70.0 7.22 2.89
7/5/2005 |LACSD| R9E 0.40 0.40 0.10 | 8.37 77.7 4.12 1.37
7/12/2005 | LACSD| R9E 0.30 0.30 0.10 | 8.32 76.3 4.53 1.57
7/19/2005 | LACSD| R9E 0.50 0.50 0.10 | 8.08 77.9 7.22 2.17
7/26/2005 | LACSD| R9E < 0.10 0.10 0.10 | 8.69 85.8 2.24 0.60
8/2/2005 |LACSD| R9E 0.30 0.30 0.10 | 8.15 72.9 6.31 2.33
8/9/2005 |LACSD| R9E 0.40 0.40 0.10 | 8.59 82.8 2.70 0.79
8/16/2005 | LACSD R9E < 0.10 0.10 0.10 | 8.22 71.6 5.51 2.19
8/23/2005 [ LACSD| R9E < 0.10 0.10 0.10 | 8.65 76.0 2.42 0.91
8/30/2005 | LACSD| R9E 0.60 0.60 0.10 | 8.41 75.9 3.81 1.37
9/6/2005 [LACSD ROE 7.20 7.20 0.10 | 8.22 79.2 5.51 1 1.67 1
9/15/2005 | LACSD R9E < 0.10 0.10 0.10 | 8.58 72.5 2.75 1.16
9/23/2005 | LACSD| R9E 0.20 0.20 0.10 | 8.16 73.0 6.19 2.29
9/28/2005 | LACSD| R9E 0.10 0.10 0.10 | 8.52 71.1 3.08 1.35
10/4/2005 [LACSD| R9E 0.50 0.50 0.10 | 8.16 75.4 6.19 2.10
10/11/2005| LACSD| R9E 3.30 3.30 0.10 | 8.32 77.4 4.53 1.51 1
10/25/2005 | LACSD| R9E 0.20 0.20 0.10 | 8.34 67.5 4.36 2.08
11/1/2005 | LACSD| R9E 0.20 0.20 0.10 | 8.56 68.0 2.86 1.41
11/15/2005| LACSD| R9E 0.50 0.50 0.10 | 8.24 73.9 5.30 1.95
11/21/2005|LACSD| R9E 0.60 0.60 0.10 | 8.49 73.0 3.26 1.33
11/29/2005| LACSD| R9E 0.40 0.40 0.10 | 8.19 67.3 5.84 2.68
12/6/2005 | LACSD| R9E 1.10 1.10 0.10 | 8.44 69.3 3.59 1.65
12/13/2005| LACSD| R9E 0.50 0.50 0.10 | 8.28 67.6 4.90 2.29
12/19/2005| LACSD| R9E 2.90 2.90 0.10 | 8.39 71.1 3.96 1.68 1
12/28/2005| LACSD| R9E 0.60 0.60 0.10 | 8.32 67.6 4.53 2.14
1/5/2006 |LACSD| R9E 0.80 0.80 0.10 | 8.06 70.2 7.50 2.95
1/10/2006 [LACSD| R9E 0.50 0.50 0.10 | 8.22 67.3 5.51 2.55
1/17/2006 | LACSD| R9E < 0.10 0.10 0.10 | 8.27 50.9 5.00 4.23
1/24/2006 | LACSD| R9E 0.30 0.30 0.10 | 8.26 61.3 5.10 2.97
1/31/2006 [LACSD| R9E 0.30 0.30 0.10 | 9.01 69.6 1.30 0.65
2/7/2006 |LACSD| R9E 0.50 0.50 0.10 | 8.38 68.2 4.04 1.90
2/14/2006 | LACSD| R9E 0.20 0.20 0.10 | 8.70 66.7 2.20 1.17
2/23/2006 |LACSD| R9E 0.60 * 0.10 | 8.15 66.0 6.31 *
2/27/2006 | LACSD| R9E 0.70 0.65 0.10 | 8.23 69.1 5.40 2.67
3/9/2006 |LACSD| R9E 0.40 0.40 0.10 | 8.27 69.4 5.00 2.18
3/14/2006 [ LACSD| R9E 0.60 0.60 0.10 | 8.18 64.4 5.95 3.02
3/23/2006 [ LACSD| R9E 0.60 * 0.10 | 8.22 66.4 5.51 *
3/27/2006 | LACSD| R9E 0.50 0.55 0.10 | 8.73 70.3 2.09 1.81
4/3/2006 |LACSD| R9E 0.65 0.65 0.10 | 8.47 65.1 3.39 1.82
4/10/2006 [LACSD| R9E 0.48 0.48 0.10 | 8.39 70.9 3.96 1.69
4/17/2006 | LACSD| R9E 0.36 0.36 0.10 | 8.49 64.8 3.26 1.78
4/25/2006 | LACSD| R9E 0.80 0.80 0.10 | 8.90 73.5 1.56 0.67 1
5/1/2006 |LACSD| R9E 0.78 0.78 0.10 | 8.05 72.9 7.65 2.72
5/9/2006 |LACSD| R9E 0.50 0.50 0.10 | 8.33 71.8 4.45 1.81
5/16/2006 | LACSD| R9E 0.30 0.30 0.10 | 8.37 71.8 4.12 1.70
5/25/2006 | LACSD| R9E 0.63 0.63 0.10 | 8.37 82.0 4.12 1.18
5/30/2006 | LACSD| R9E 0.61 0.61 0.10 | 8.35 75.6 4.28 1.53
6/6/2006 |LACSD| R9E 0.89 0.89 0.10 | 8.27 75.2 5.00 1.77
6/13/2006 | LACSD| RO9E 0.26 0.26 0.10 | 8.66 77.5 2.37 0.85
6/20/2006 | LACSD| R9E 0.21 0.21 0.10 | 8.57 77.5 2.80 0.99
6/27/2006 | LACSD| RO9E 0.59 0.59 0.10 | 8.57 76.3 2.80 1.03
7/5/2006 |LACSD| R9E 0.24 0.24 0.10 | 9.02 88.0 1.28 0.33
7/11/2006 | LACSD| R9E 0.25 0.25 0.10 | 855 | 81.1 2.91 0.90
7/20/2006 | LACSD| R9E 0.26 0.26 0.10 | 8.83 | 86.4 1.75 0.47
7/25/2006 | LACSD| R9E 0.17 0.17 0.10 | 858 | 85.8 2.75 0.72
8/1/2006 |LACSD| R9E < 0.10 0.10 0.10 | 8.56 74.6 2.86 1.11
8/8/2006 |LACSD| R9E 0.24 0.24 0.10 | 8.91 82.0 1.53 0.48
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APPENDIX B - TABLE B1

ATTACHMENT B

COYOTE CREEK - AMMONIA

4-Day Does SSO Does
Sample . .. | Ammonia | Ammonia| RL Temp CMC Sample | Adjusted | Sample
Date Source | Location | Qualifier (mgll) | Average | (mg/L) pH ) (mg/L) Exceed | 4-Day |Exceed 4-
(mg/L) CMC | Average | Day CCC
(1=Yes)| CCC (1=Yes)
8/15/2006 | LACSD| R9E < 0.10 0.10 0.10 | 8.25 70.0 5.20 2.21
8/22/2006 | LACSD| R9E < 0.10 0.10 0.10 | 8.64 76.3 2.46 0.92
8/29/2006 | LACSD| R9E 0.24 0.24 0.10 | 8.64 76.3 2.46 0.92
9/5/2006 |LACSD| R9E 0.18 0.18 0.10 | 8.53 75.5 3.03 1.13
9/12/2006 | LACSD| R9E 0.23 0.23 0.10 | 8.58 74.6 2.75 1.08
9/19/2006 | LACSD| R9E 0.10 0.10 0.10 | 8.60 65.9 2.65 1.42
3/29/2004 | LACSD RA 0.40 0.40 0.10 | 7.84 72.5 11.30 3.69
4/6/2004 |LACSD RA 1.00 1.00 0.10 | 8.48 67.5 3.33 1.64
4/13/2004 | LACSD RA 1.40 1.40 0.10 | 8.66 73.1 2.37 0.99 1
4/20/2004 | LACSD RA 1.50 1.50 0.10 | 8.36 72.9 4.20 1.66
4/28/2004 | LACSD RA 1.30 1.30 0.10 | 8.35 73.8 4.28 1.63
5/5/2004 | LACSD RA 1.30 1.30 0.10 | 8.49 79.4 3.26 1.06 1
5/11/2004 | LACSD RA 0.30 0.30 0.10 | 8.43 76.8 3.66 1.28
5/18/2004 | LACSD RA 1.70 1.70 0.10 | 8.45 77.5 3.53 1.21 1
5/25/2004 | LACSD RA 0.20 0.20 0.10 | 8.67 71.9 2.33 1.02
6/1/2004 |[LACSD RA 0.20 0.20 0.10 | 8.47 75.0 3.39 1.28
6/8/2004 | LACSD RA < 0.10 0.10 0.10 | 8.33 70.3 4.45 1.91
6/15/2004 | LACSD RA 0.40 0.40 0.10 | 8.14 71.6 6.43 2.48
6/22/2004 | LACSD RA 0.40 0.40 0.10 | 7.67 69.3 15.19 5.06
6/29/2004 | LACSD RA 1.00 1.00 0.10 | 8.94 80.2 1.46 0.49 1
7/6/2004 |[LACSD RA 1.40 1.40 0.10 | 8.23 75.0 5.40 1.91
7/13/2004 | LACSD RA 0.80 0.80 0.10 | 8.42 76.7 3.74 1.31
7/20/2004 | LACSD RA 0.70 0.70 0.10 | 8.24 79.9 5.30 1.57
7/27/2004 | LACSD RA 0.50 0.50 0.10 | 855 | 80.2 291 0.93
8/3/2004 | LACSD RA 0.80 0.80 0.10 | 8.23 | 81.9 5.40 1.49
8/10/2004 | LACSD RA 1.10 1.10 0.10 | 8.37 77.2 4,12 1.40
8/17/2004 | LACSD RA 1.50 1.50 0.10 | 8.26 | 80.3 5.10 1.50
8/24/2004 | LACSD RA 1.50 1.50 0.10 | 8.01 82.6 8.25 2.04
8/31/2004 | LACSD RA 1.80 1.80 0.10 | 815 | 81.0 6.31 1.75 1
9/7/2004 | LACSD RA 0.90 0.90 0.10 | 8.21 80.2 5.62 1.63
9/14/2004 | LACSD RA 0.40 0.40 0.10 | 8.44 74.5 3.59 1.37
9/20/2004 | LACSD RA 1.50 1.50 0.10 | 8.22 81.2 5.51 1.55
9/28/2004 | LACSD RA 1.10 1.10 0.10 | 7.92 76.9 9.76 2.84
10/4/2004 | LACSD RA 1.00 1.00 0.10 | 8.04 76.3 7.79 2.44
10/13/2004 | LACSD RA 0.90 0.90 0.10 | 8.03 78.4 7.94 2.30
10/26/2004 | LACSD RA 1.00 1.00 0.10 | 8.01 72.0 8.25 2.98
11/1/2004 | LACSD RA 1.10 1.10 0.10 | 7.99 73.8 8.57 2.88
11/8/2004 | LACSD RA 1.00 1.00 0.10 | 8.20 74.5 5.73 2.04
11/15/2004 | LACSD RA 0.50 0.50 0.10 | 8.46 70.9 3.46 1.51
11/22/2004 | LACSD RA 1.00 1.00 0.10 | 8.18 715 5.95 2.34
11/30/2004 | LACSD RA 1.00 1.00 0.10 | 8.25 64.8 5.20 2.66
12/7/2004 | LACSD RA 2.50 2.50 0.10 | 8.07 68.6 7.36 3.08
12/13/2004 | LACSD RA 0.70 0.70 0.10 | 8.29 71.8 4.81 1.94
12/21/2004 | LACSD RA 1.00 1.00 0.10 | 8.15 71.4 6.31 2.46
12/27/2004 | LACSD RA 0.80 0.80 0.10 | 8.48 66.4 3.33 1.71
1/18/2005 | LACSD RA 0.30 0.30 0.10 | 8.27 68.4 5.00 2.26
1/25/2005 | LACSD RA 0.60 0.60 0.10 | 7.97 69.3 8.90 3.48
1/31/2005 | LACSD RA 0.60 0.60 0.10 | 8.05 71.3 7.65 2.88
2/8/2005 |LACSD RA 0.30 0.30 0.10 | 8.13 67.9 6.56 2.88
2/14/2005 | LACSD RA 0.40 0.40 0.10 | 8.15 70.5 6.31 2.54
3/1/2005 |LACSD RA 0.40 0.40 0.10 | 8.24 68.2 5.30 2.39
3/8/2005 |LACSD RA 0.50 0.50 0.10 | 8.12 69.5 6.69 2.76
3/15/2005 | LACSD RA 0.40 0.40 0.10 | 8.06 69.3 7.50 3.05
3/22/2005 [ LACSD RA 0.20 0.20 0.10 | 7.95 70.9 9.23 3.38
3/30/2005 | LACSD RA 0.40 0.40 0.10 | 8.13 68.9 6.56 2.78
4/5/2005 |[LACSD RA 0.20 0.20 0.10 | 8.14 62.8 6.43 3.41
4/12/2005 [ LACSD RA < 0.10 0.10 0.10 | 8.32 68.9 4.53 2.05
4/19/2005 | LACSD RA 0.20 0.20 0.10 | 8.33 68.9 4.45 2.01
4/26/2005 | LACSD RA 0.20 0.20 0.10 | 8.43 70.4 3.66 1.61
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ATTACHMENT B

COYOTE CREEK - AMMONIA

4-Day Does SSO Does
Sample . .. | Ammonia | Ammonia| RL Temp CMC Sample | Adjusted | Sample
Date Source | Location | Qualifier (mgll) | Average | (mg/L) pH ) (mg/L) Exceed | 4-Day |Exceed 4-
(mg/L) CMC | Average | Day CCC
(1=Yes)| CCC (1=Yes)
5/3/2005 |LACSD RA < 0.10 0.10 0.10 | 8.64 72.5 2.46 1.05
5/9/2005 |LACSD RA 0.50 0.50 0.10 | 8.10 714 6.95 2.66
5/17/2005 | LACSD RA 4.50 4.50 0.10 | 8.16 72.9 6.19 2.30 1
5/24/2005 | LACSD RA < 0.10 0.10 0.10 | 8.46 70.6 3.46 1.52
5/31/2005 | LACSD RA 0.30 0.30 0.10 | 8.35 67.1 4.28 2.08
6/7/2005 |LACSD RA < 0.10 0.10 0.10 | 8.58 71.8 2.75 1.19
6/14/2005 | LACSD RA 0.20 0.20 0.10 | 8.19 72.5 5.84 2.22
6/21/2005 | LACSD RA 0.30 0.30 0.10 | 8.41 79.4 3.81 1.21
6/28/2005 | LACSD RA 0.20 0.20 0.10 | 7.99 73.6 8.57 2.90
7/5/2005 | LACSD RA < 0.10 0.10 0.10 | 8.67 74.8 2.33 0.92
7/12/2005 | LACSD RA 0.60 0.60 0.10 | 8.17 77.0 6.07 1.95
7/19/2005 [ LACSD RA 0.70 0.70 0.10 | 8.00 78.8 8.41 2.37
7/26/2005 | LACSD RA 0.20 0.20 0.10 | 860 | 855 2.65 0.70
8/2/2005 [LACSD RA 0.40 0.40 0.10 | 8.22 73.8 5.51 2.02
8/9/2005 | LACSD RA 0.40 0.40 0.10 | 8.41 84.6 3.81 1.00
8/23/2005 | LACSD RA 0.40 0.40 0.10 | 8.47 77.0 3.39 1.19
8/30/2005 | LACSD RA 0.40 0.40 0.10 | 8.58 75.7 2.75 1.04
9/6/2005 | LACSD RA 7.30 7.30 0.10 | 8.16 | 80.1 6.19 1 1.78 1
9/15/2005 | LACSD RA < 0.10 0.10 0.10 | 8.58 74.1 2.75 1.10
9/23/2005 [ LACSD RA 0.40 0.40 0.10 | 8.16 76.3 6.19 2.03
9/28/2005 [ LACSD RA 0.30 0.30 0.10 | 8.43 75.0 3.66 1.37
10/4/2005 [ LACSD RA 0.50 0.50 0.10 | 8.10 74.3 6.95 2.40
10/11/2005| LACSD RA 2.20 2.20 0.10 | 8.36 75.6 4.20 1.51 1
10/25/2005 | LACSD RA 0.40 0.40 0.10 | 8.09 70.2 7.08 2.82
11/1/2005 | LACSD RA 0.20 0.20 0.10 | 8.60 70.9 2.65 1.19
11/15/2005 | LACSD RA 0.60 0.60 0.10 | 8.30 74.1 4.71 1.76
11/21/2005 | LACSD RA 0.70 0.70 0.10 | 8.44 72.3 3.59 1.48
11/29/2005 | LACSD RA 0.50 0.50 0.10 | 8.04 70.2 7.79 3.04
12/6/2005 [ LACSD RA 0.50 0.50 0.10 | 8.28 64.4 4.90 2.57
12/13/2005 | LACSD RA 0.40 0.40 0.10 | 8.27 68.2 5.00 2.28
12/19/2005 | LACSD RA 0.40 0.40 0.10 | 8.13 67.6 6.56 2.91
12/28/2005 | LACSD RA 0.80 0.80 0.10 | 8.17 69.1 6.07 2.59
1/5/2006 |LACSD RA 1.10 1.10 0.10 | 7.91 72.1 9.95 3.42
1/10/2006 [ LACSD RA 0.60 0.60 0.10 | 8.04 70.7 7.79 2.99
1/17/2006 | LACSD RA 0.40 0.40 0.10 | 8.17 62.8 6.07 3.25
1/24/2006 | LACSD RA 0.70 0.70 0.10 | 8.17 66.0 6.07 2.90
1/31/2006 | LACSD RA 0.50 0.50 0.10 | 8.03 69.6 7.94 3.15
2/7/2006 |LACSD RA 0.80 0.80 0.10 | 8.25 69.6 5.20 2.24
2/14/2006 | LACSD RA 0.40 0.40 0.10 | 8.24 66.0 5.30 2.59
2/23/2006 | LACSD RA 0.50 * 0.10 | 8.22 64.9 5.51 *
2/27/2006 | LACSD RA 0.70 0.60 0.10 | 7.91 69.1 9.95 3.29
3/9/2006 |LACSD RA 0.60 0.60 0.10 | 8.05 71.4 7.65 2.87
3/14/2006 | LACSD RA 0.50 0.50 0.10 | 8.22 66.0 5.51 2.67
3/23/2006 | LACSD RA 0.60 * 0.10 | 8.22 66.7 5.51 *
3/27/2006 | LACSD RA 0.90 0.75 0.10 | 8.45 71.4 3.53 2.06
4/3/2006 |[LACSD RA 1.10 1.10 0.10 | 8.10 67.8 6.95 3.03
4/10/2006 | LACSD RA 0.57 0.57 0.10 | 8.18 71.8 5.95 2.32
4/17/2006 | LACSD RA 0.71 0.71 0.10 | 8.17 70.2 6.07 2.49
4/25/2006 | LACSD RA 0.94 0.94 0.10 | 8.67 73.5 2.33 0.96
5/1/2006 |LACSD RA 0.46 0.46 0.10 | 8.23 70.5 5.40 2.24
5/9/2006 |LACSD RA 0.60 0.60 0.10 | 8.31 73.8 4.62 1.75
5/16/2006 | LACSD RA 0.40 0.40 0.10 | 8.27 73.8 5.00 1.86
5/25/2006 | LACSD RA 1.00 1.00 0.10 | 8.15 77.7 6.31 1.97
5/30/2006 | LACSD RA 0.97 0.97 0.10 | 8.07 76.8 7.36 2.30
6/6/2006 |LACSD RA 1.10 1.10 0.10 | 8.09 76.5 7.08 2.25
6/13/2006 | LACSD RA 0.87 0.87 0.10 | 8.37 77.9 4.12 1.36
6/20/2006 | LACSD RA 0.90 0.90 0.10 | 8.20 79.5 5.73 1.70
6/26/2006 | LACSD RA 0.56 * 0.10 | 8.10 77.5 6.95 *
6/27/2006 | LACSD RA 0.80 0.68 0.10 | 8.35| 86.9 4.28 1.58
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ATTACHMENT B

COYOTE CREEK - AMMONIA

4-Day Does SSO Does

Sample . .. | Ammonia | Ammonia| RL Temp CMC Sample | Adjusted | Sample

Date Source | Location | Qualifier (mgll) | Average | (mg/L) pH ) (mg/L) Exceed | 4-Day |Exceed 4-

(mg/L) CMC | Average | Day CCC

(1=Yes)| CCC (1=Yes)
7/5/2006 | LACSD RA 0.43 0.43 0.10 | 890 | 81.1 1.56 0.51
7/11/2006 | LACSD RA 0.26 0.26 0.10 | 866 | 87.6 2.37 0.59
7/20/2006 | LACSD RA 0.39 0.39 0.10 | 878 | 85.3 1.91 0.53
7/25/2006 | LACSD RA 0.22 0.22 0.10 | 8.63 75.1 2.51 0.97
8/1/2006 |LACSD RA 0.20 0.20 0.10 | 8.81 80.6 1.81 0.59
8/8/2006 |LACSD RA 0.32 0.32 0.10 | 8.66 69.6 2.37 1.13
8/15/2006 | LACSD RA < 0.10 0.10 0.10 | 8.50 77.0 3.20 1.13
8/22/2006 | LACSD RA < 0.10 0.10 0.10 | 8.67 77.5 2.33 0.83
8/29/2006 | LACSD RA 0.42 0.42 0.10 | 8.62 76.3 2.55 0.95
9/5/2006 | LACSD RA 0.13 0.13 0.10 | 8.58 76.1 2.75 1.02
9/12/2006 | LACSD RA 0.52 0.52 0.10 | 8.25 72.6 5.20 2.01
9/19/2006 | LACSD RA 0.36 0.36 0.10 | 8.45 75.0 3.53 1.32
10/24/2006 | LACSD RA < 0.10 0.10 0.10 | 8.08 74.1 7.22 2.49
11/21/2006 | LACSD RA 1.90 1.90 0.10 | 8.00 72.1 8.41 3.01
12/14/2006 | LACSD RA 0.91 0.91 0.10 | 8.13 74.1 6.56 2.31
1/9/2007 |LACSD RA 0.86 0.86 0.10 | 7.82 67.1 11.71 4.60
2/22/2007 | LACSD RA 0.71 0.71 0.10 | 7.74 69.5 13.48 4.65
3/29/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.64 65.8 2.46 1.33
4/6/2004 | LACSD RA1 < 0.10 0.10 0.10 | 8.71 63.5 2.16 1.29
4/13/2004 | LACSD RA1 < 0.10 0.10 0.10 | 9.07 70.7 1.19 0.57
4/20/2004 | LACSD| RA1 0.70 0.70 0.10 | 8.85 68.4 1.69 0.86
4/28/2004 | LACSD| RA1 < 0.10 0.10 0.10 | 8.86 70.0 1.66 0.80
5/5/2004 |LACSD| RA1 < 0.10 0.10 0.10 | 8.86 79.9 1.66 0.56
5/11/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.82 76.8 1.78 0.67
5/18/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.92 76.5 151 0.58
5/25/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.79 69.7 1.88 0.91
6/1/2004 |LACSD| RA1 < 0.10 0.10 0.10 | 8.44 74.3 3.59 1.38
6/8/2004 |LACSD| RA1 < 0.10 0.10 0.10 | 8.62 70.3 2.55 1.17
6/15/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.55 69.8 291 1.35
6/22/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.13 66.9 6.56 2.99
6/29/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 9.02 80.6 1.28 0.43
7/6/2004 |LACSD| RA1 < 0.10 0.10 0.10 | 8.37 72.7 4.12 1.64
7/13/2004 | LACSD| RA1l 0.10 0.10 0.10 | 8.64 75.4 2.46 0.95
7/20/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.46 74.8 3.46 1.31
7/27/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.90 79.7 1.56 0.53
8/3/2004 |LACSD| RAl < 0.10 0.10 0.10 | 8.86 | 80.6 1.66 0.55
8/10/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.58 71.6 2.75 1.20
8/17/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.80 74.3 1.84 0.76
8/24/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.92 78.1 1.51 0.55
8/31/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.73 76.8 2.09 0.77
9/7/2004 |LACSD| RAl < 0.10 0.10 0.10 | 8.63 74.8 2.51 0.98
9/14/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.63 74.3 2.51 1.00
9/20/2004 | LACSD| RA1l 0.20 0.20 0.10 | 9.04 77.8 1.24 0.46
9/28/2004 | LACSD| RA1l < 0.10 0.10 0.10 | 8.24 67.1 5.30 2.49
10/4/2004 |LACSD| RA1 < 0.10 0.10 0.10 | 8.43 65.7 3.66 1.91
10/13/2004 | LACSD| RA1 < 0.10 0.10 0.10 | 8.50 72.0 3.20 1.35
10/26/2004 | LACSD| RA1 < 0.10 0.10 0.10 | 8.33 61.7 4.45 2.61
11/1/2004 |LACSD| RA1 < 0.10 0.10 0.10 | 8.61 64.9 2.60 1.45
11/8/2004 |LACSD| RA1 < 0.10 0.10 0.10 | 9.07 66.7 1.19 0.66
11/15/2004 | LACSD| RA1 < 0.10 0.10 0.10 | 8.67 65.7 2.33 1.27
11/22/2004 | LACSD| RA1 < 0.10 0.10 0.10 | 8.63 | 59.0 2.51 1.73
11/30/2004 | LACSD| RA1 0.90 0.90 0.10 | 8.61 | 49.3 2.60 2.53
12/7/2004 |LACSD| RA1 < 0.10 0.10 0.10 | 8.76 | 54.2 1.98 1.66
12/13/2004 | LACSD| RA1 < 0.10 0.10 0.10 | 8.72 63.5 2.13 1.27
12/21/2004 | LACSD| RA1 < 0.10 0.10 0.10 | 8.84 63.0 1.72 1.06
12/27/2004| LACSD| RA1 < 0.10 0.10 0.10 | 8.88 | 55.2 1.61 1.32
1/18/2005 | LACSD| RA1 < 0.10 0.10 0.10 | 8.56 62.8 2.86 1.70
1/25/2005 | LACSD| RA1 < 0.10 0.10 0.10 | 8.35 61.4 4.28 2.55
1/31/2005 | LACSD| RA1 < 0.10 0.10 0.10 | 8.48 61.7 3.33 2.02
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ATTACHMENT B

COYOTE CREEK - AMMONIA

4-Day Does SSO Does

Sample . .. | Ammonia | Ammonia| RL Temp CMC Sample | Adjusted | Sample

Date Source | Location | Qualifier (mgll) | Average | (mg/L) pH ) (mg/L) Exceed | 4-Day |Exceed 4-

(mg/L) CMC | Average | Day CCC

(1=Yes)| CCC (1=Yes)
2/8/2005 |LACSD| RAl < 0.10 0.10 0.10 | 8.47 57.2 3.39 2.42
2/14/2005 | LACSD| RA1l < 0.10 0.10 0.10 | 8.59 62.6 2.70 1.63
3/1/2005 |LACSD| RAl < 0.10 0.10 0.10 | 8.44 65.2 3.59 1.91
3/8/2005 |LACSD| RAl < 0.10 0.10 0.10 | 8.34 64.1 4.36 2.35
3/15/2005 | LACSD| RAl < 0.10 0.10 0.10 | 8.35 63.5 4.28 2.36
3/22/2005 | LACSD| RAl < 0.10 0.10 0.10 | 8.37 70.3 4.12 1.79
3/30/2005 | LACSD| RA1l < 0.10 0.10 0.10 | 8.23 63.0 5.40 2.93
4/5/2005 | LACSD RA1 < 0.10 0.10 0.10 | 8.37 57.1 4,12 2.87
4/12/2005 | LACSD RA1 < 0.10 0.10 0.10 | 8.49 65.8 3.26 1.72
4/19/2005 [ LACSD| RA1l < 0.10 0.10 0.10 | 8.28 67.3 4.90 2.32
4/26/2005 | LACSD| RA1l < 0.10 0.10 0.10 | 8.60 71.6 2.65 1.16
5/3/2005 [LACSD RA1 < 0.10 0.10 0.10 | 8.56 72.4 2.86 1.21
5/9/2005 |LACSD| RA1l < 0.10 0.10 0.10 | 8.53 64.6 3.03 1.68
5/17/2005 | LACSD| RA1l < 0.10 0.10 0.10 | 8.52 65.9 3.08 1.63
5/24/2005 | LACSD| RA1l < 0.10 0.10 0.10 | 8.68 70.6 2.29 1.05
5/31/2005 | LACSD| RA1l < 0.10 0.10 0.10 | 8.40 67.5 3.88 1.88
6/7/2005 [LACSD RA1 < 0.10 0.10 0.10 | 8.58 71.5 2.75 1.20
6/14/2005 | LACSD RA1 < 0.10 0.10 0.10 | 8.25 69.8 5.20 2.22
6/21/2005 | LACSD| RA1l < 0.10 0.10 0.10 | 8.60 79.9 2.65 0.86
6/28/2005 | LACSD RA1 < 0.10 0.10 0.10 | 8.37 68.2 4.12 1.93
7/5/2005 [LACSD RA1 < 0.10 0.10 0.10 | 8.65 78.1 2.42 0.84
7/12/2005 | LACSD RA1 < 0.10 0.10 0.10 | 8.35 78.1 4.28 1.40
7/19/2005 | LACSD RA1 < 0.10 0.10 0.10 | 8.31 75.9 4.62 1.62
7/26/2005 | LACSD| RA1l < 0.10 0.10 0.10 | 870 | 86.8 2.20 0.57
8/2/2005 |LACSD| RAl 0.20 0.20 0.10 | 8.24 71.3 5.30 2.14
8/9/2005 |LACSD| RA1l < 0.10 0.10 0.10 | 863 | 84.0 2.51 0.71
8/16/2005 [ LACSD| RA1l < 0.10 0.10 0.10 | 8.34 69.3 4.36 1.95
8/23/2005 [ LACSD| RA1l < 0.10 0.10 0.10 | 8.56 74.2 2.86 1.13
8/30/2005 | LACSD| RAl 0.20 0.20 0.10 | 8.50 75.0 3.20 1.22
9/6/2005 |LACSD| RAl < 0.10 0.10 0.10 | 8.60 73.4 2.65 1.09
9/15/2005 |LACSD| RA1l < 0.10 0.10 0.10 | 8.69 68.9 2.24 1.10
9/23/2005 |LACSD| RA1l < 0.10 0.10 0.10 | 8.38 67.5 4.04 1.95
9/28/2005 |LACSD| RA1l < 0.10 0.10 0.10 | 8.61 68.2 2.60 1.29
10/4/2005 | LACSD| RA1 < 0.10 0.10 0.10 | 8.17 62.4 6.07 3.30
10/11/2005|LACSD| RA1 < 0.10 0.10 0.10 | 8.58 71.6 2.75 1.20
10/25/2005| LACSD| RA1 < 0.10 0.10 0.10 | 8.46 63.2 3.46 1.98
11/1/2005 | LACSD| RA1 < 0.10 0.10 0.10 | 8.67 66.7 2.33 1.23
11/15/2005| LACSD| RA1 < 0.10 0.10 0.10 | 8.44 66.9 3.59 1.80
11/21/2005|LACSD| RA1 < 0.10 0.10 0.10 | 8.82 62.2 1.78 1.13
11/29/2005| LACSD| RA1 < 0.10 0.10 0.10 | 853 | 53.4 3.03 2.50
12/6/2005 | LACSD| RA1 < 0.10 0.10 0.10 | 850 | 50.7 3.20 2.90
12/13/2005|LACSD| RA1 0.10 0.10 0.10 | 8.76 | 58.6 1.98 1.42
12/19/2005| LACSD| RA1 < 0.10 0.10 0.10 | 8.39 52.7 3.96 3.25
12/28/2005| LACSD| RA1 < 0.10 0.10 0.10 | 863 | 57.4 2.51 1.83
1/5/2006 |LACSD| RA1l < 0.10 0.10 0.10 | 8.36 65.3 4.20 2.18
1/10/2006 |LACSD| RA1 < 0.10 0.10 0.10 | 8.64 62.4 2.46 1.51
1/17/2006 |LACSD| RA1 < 0.10 0.10 0.10 | 8.22 48.0 5.51 5.10
1/24/2006 | LACSD| RA1 < 0.10 0.10 0.10 | 855 | 53.1 2.91 2.45
1/31/2006 |LACSD| RA1 < 0.10 0.10 0.10 | 860 | 57.7 2.65 1.91
2/7/2006 |LACSD| RAl < 0.10 0.10 0.10 | 8.85 61.5 1.69 1.10
2/14/2006 | LACSD| RA1l 0.20 0.20 0.10 | 8.57 60.4 2.80 1.82
2/23/2006 | LACSD| RA1l 0.30 * 0.10 | 8.63 | 57.8 2.51 *
2/27/2006 | LACSD| RA1l < 0.10 0.20 0.10 | 8.40 | 57.9 3.88 2.23
3/9/2006 |LACSD| RAl < 0.10 0.10 0.10 | 8.87 65.5 1.64 0.93
3/14/2006 [ LACSD| RA1 < 0.10 0.10 0.10 | 856 | 57.0 2.86 2.09
3/23/2006 [ LACSD| RAl < 0.10 * 0.10 | 8.63 | 59.4 2.51 *
3/27/2006 [ LACSD| RA1 < 0.10 0.10 0.10 | 9.02 68.9 1.28 1.18
4/3/2006 |LACSD| RA1 0.14 0.14 0.10 | 8.62 61.7 2.55 1.60
4/10/2006 [LACSD| RA1 < 0.10 0.10 0.10 | 8.98 67.6 1.37 0.73
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ATTACHMENT B

COYOTE CREEK - AMMONIA

4-Day Does SSO Does

Sample . .. | Ammonia | Ammonia| RL Temp CMC Sample | Adjusted | Sample

Date Source | Location | Qualifier (mgll) | Average | (mg/L) pH ) (mg/L) Exceed | 4-Day |Exceed 4-

(mg/L) CMC | Average | Day CCC

(1=Yes)| CCC (1=Yes)
4/17/2006 | LACSD| RAl 0.12 0.12 0.10 | 8.59 62.4 2.70 1.64
4/25/2006 | LACSD| RAl < 0.10 0.10 0.10 | 9.17 72.9 1.03 0.46
5/1/2006 |LACSD| RAl 0.12 0.12 0.10 | 8.70 66.9 2.20 1.16
5/9/2006 |LACSD| RAl < 0.10 0.10 0.10 | 8.99 68.7 1.34 0.69
5/16/2006 | LACSD| RA1l < 0.10 0.10 0.10 | 8.34 67.8 4.36 2.06
5/25/2006 | LACSD| RA1l < 0.10 0.10 0.10 | 8.79 84.7 1.88 0.53
5/30/2006 | LACSD| RA1l < 0.10 0.10 0.10 | 8.57 714 2.80 1.23
6/6/2006 |[LACSD RA1 < 0.10 0.10 0.10 | 8.47 72.0 3.39 1.42
6/13/2006 | LACSD RA1 < 0.10 0.10 0.10 | 8.71 77.9 2.16 0.77
6/20/2006 | LACSD| RA1l 0.10 0.10 0.10 | 8.50 76.6 3.20 1.15
6/27/2006 | LACSD RA1 0.12 0.12 0.10 | 8.74 74.7 2.05 0.82
7/5/2006 |[LACSD RA1 < 0.10 0.10 0.10 | 9.09 91.0 1.16 0.27
7/11/2006 | LACSD RA1 < 0.10 0.10 0.10 | 8.72 82.2 2.13 0.65
7/20/2006 | LACSD| RA1l 0.17 0.17 0.10 | 8.92 90.9 151 0.35
7/25/2006 | LACSD RA1 0.14 0.14 0.10 | 8.65 87.2 2.42 0.61
8/1/2006 |[LACSD RA1 < 0.10 0.10 0.10 | 8.84 78.6 1.72 0.61
8/8/2006 |LACSD| RA1l 0.12 0.12 0.10 | 8.88 | 80.8 1.61 0.53
8/15/2006 | LACSD| RA1l 0.11 0.11 0.10 | 8.56 69.4 2.86 1.34
8/22/2006 | LACSD| RA1l < 0.10 0.10 0.10 | 8.74 76.8 2.05 0.76
8/29/2006 | LACSD RA1 0.14 0.14 0.10 | 8.69 75.7 2.24 0.86
9/5/2006 |LACSD| RA1l < 0.10 0.10 0.10 | 8.56 75.3 2.86 1.09
9/12/2006 | LACSD RA1 < 0.10 0.10 0.10 | 8.47 61.7 3.39 2.06
9/19/2006 | LACSD RA1 < 0.10 0.10 0.10 | 8.55 51.0 2.91 2.64
10/24/2006 | LACSD| RA1 < 0.10 0.10 0.10 | 8.57 66.9 2.80 1.44
11/21/2006 | LACSD| RA1 0.13 0.13 0.10 | 8.53 64.0 3.03 1.71
12/14/2006 | LACSD| RA1 < 0.10 0.10 0.10 | 8.56 61.2 2.86 1.80
1/9/2007 |LACSD| RA1l < 0.10 0.10 0.10 | 8.67 55.8 2.33 1.82
2/22/2007 | LACSD| RA1l < 0.10 0.10 0.10 | 8.42 56.7 3.74 2.68

LACSD - Sanitation Districts of Los Angeles County

* - Data is used in calculation of a 4 day average
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17 of 374 4-day averages exceed Site Specific Objective (SSO)

Criterion Continuous Concentration (CCC)

2 of 382 samples exceed Site Specific Objective (SSO)
Criterion Maximum Concentration (CMC)




ATTACHMENT B
APPENDIX C - TABLE C1
SANTA CLARA RIVER REACH 6 - COPPER

. . . Does Does
. Is Conservative Dissolved | Dissolved
Sample Total | Dissolved PQL/RL Sample Dissolved |4-Day Average Copper | Copper Sample | Sample
Source | Location| Qualifier [ Copper| Copper Method - Hardness Exceed | Exceed
Date (ug/L) Usable? Copper Concentration CMC CCC
(uglt) | (ug/l) (1=Yes) | Concentration (ug/L) (ug/L) cMC cec
(1=Yes) | (1=Yes)
10/28/2003 [ LACDPW| S29 13.50 3.55 5.00 [EPA200.8 1 3.55 * 400 49.6 29.3
10/31/2003| LACDPW | S29 30.40 10.60 5.00 | EPA200.8 1 10.60 7.08 200 25.8 16.2
12/25/2003 [ LACDPW| S29 53.30 4.88 5.00 [EPA200.8 1 4.88 4.88 170 22.2 14.1
1/1/2004 | LACDPW| S29 10.20 7.36 5.00 | EPA200.8 1 7.36 7.36 140 18.5 11.9
1/13/2004 [ LACDPW| S29 5.96 3.54 5.00 [EPA200.8 1 3.54 3.54 450 55.4 324
1/14/2004 | LACSD RB < 8.00 NA 8.00 | EPA200.8 1 8.00 8.00 520 63.5 36.6
2/11/2004 | LACSD RB < 8.00 NA 8.00 [EPA200.8 1 8.00 8.00 226*** 28.2 17.6
3/10/2004 [ LACSD RB < 8.00 NA 8.00 | EPA200.8 1 8.00 8.00 226*** 28.2 17.6
4/14/2004 | LACSD RB E 4.00 NA 8.00 [EPA200.8 1 8.00 8.00 175 22.8 14.4
5/12/2004 [ LACSD RB < 8.00 NA 8.00 | EPA200.8 1 8.00 8.00 226*** 28.2 17.6
6/9/2004 | LACSD RB < 8.00 NA 8.00 [EPA200.8 1 8.00 8.00 226*** 28.2 17.6
7/14/2004 | LACSD RB < 8.00 NA 8.00 | EPA200.8 1 8.00 8.00 181 23.5 14.9
8/11/2004 | LACSD RB < 8.00 NA 8.00 [EPA200.8 1 8.00 8.00 226*** 28.2 17.6
9/15/2004 | LACSD RB E 3.00 NA 8.00 | EPA200.8 1 8.00 8.00 226*** 28.2 17.6
10/13/2004| LACSD RB E 3.00 NA 8.00 [EPA200.8 1 8.00 8.00 193 25.0 15.7
10/17/2004 | LACDPW | S29 15.70 5.90 5.00 | EPA200.8 1 5.90 5.90 428 52.9 31.0
10/26/2004 [ LACDPW| S29 28.00 22.60 5.00 [EPA200.8 1 22.60 22.60 90 12.2 8.2 1 1
11/10/2004| LACSD RB E 6.00 NA 8.00 | EPA200.8 1 8.00 8.00 226*** 28.2 17.6
12/16/2004| LACSD RB 5.50 NA 0.50 [EPA200.8 1 5.50 5.50 226*** 28.2 17.6
1/7/2005 | LACDPW| S29 19.50 17.20 5.00 | EPA200.8 1 17.20 17.20 110 14.7 9.7 1 1
2/2/2005 | LACSD RB 2.70 NA 0.50 [EPA200.8 1 2.70 2.70 226*** 28.2 17.6
2/9/2005 [ LACSD RB 2.90 NA 0.50 | EPA200.8 1 2.90 2.90 243 31.0 19.1
3/2/2005 [ LACSD RA 28.00 NA 0.50 [EPA200.8 1 28.00 28.00 292** 35.7 21.7 1
3/2/2005 | LACSD RB 1.90 NA 0.50 | EPA200.8 1 1.90 1.90 261 33.2 20.3
3/9/2005 [LACDPW| S29 18.50 3.83 5.00 [EPA200.8 1 3.83 3.83 460 56.6 33.0
4/13/2005 [ LACSD RA 29.00 NA 0.50 | EPA200.8 1 29.00 29.00 433 53.5 31.3
4/13/2005 | LACSD RB 3.60 NA 0.50 [EPA200.8 1 3.60 3.60 276 35.0 21.3
5/18/2005 [ LACSD RB 1.80 NA 0.50 | EPA200.8 1 1.80 1.80 251 32.0 19.7
6/15/2005 | LACSD RB 3.20 NA 0.50 [EPA200.8 1 3.20 3.20 220 28.2 17.6
7/20/2005 | LACSD RB 6.40 NA 0.50 | EPA200.8 1 6.40 6.40 204 26.3 16.5
8/17/2005 | LACSD RB 3.70 NA 0.50 [EPA200.8 1 3.70 3.70 226*** 28.2 17.6
9/14/2005 | LACSD RB 7.00 NA 0.50 | EPA200.8 1 7.00 7.00 220 28.2 17.6
10/17/2005 [ LACDPW| S29 37.30 8.17 5.00 [EPA200.8 1 8.17 8.17 128 17.0 11.1
10/26/2005| LACSD RB 7.90 NA 0.50 | EPA200.8 1 7.90 7.90 257 32.7 20.1
11/29/2005 [ LACDPW| S29 7.40 2.36 5.00 [EPA200.8 1 2.36 2.36 408 50.6 29.8
11/30/2005| LACSD RB 4.20 NA 0.50 | EPA200.8 1 4.20 4.20 226*** 28.2 17.6
12/21/2005 LACSD RB 4.20 NA 0.50 [EPA200.8 1 4.20 4.20 226%+* 28.2 17.6
12/31/2005| LACDPW | S29 10.80 4.59 5.00 | EPA200.8 1 4.59 4.59 90 12.2 8.2
1/14/2006 [ LACDPW| S29 10.00 6.04 5.00 [EPA200.8 1 6.04 6.04 245 31.3 19.3
1/18/2006 | LACSD RA 0.80 NA 0.50 | EPA200.8 1 0.80 0.80 249 31.7 19.5
1/18/2006 [ LACSD RB 4.60 NA 0.50 |[EPA200.8 1 4.60 4.60 222 28.5 17.7
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ATTACHMENT B
APPENDIX C - TABLE C1
SANTA CLARA RIVER REACH 6 - COPPER

. . . Does Does
. Is Conservative Dissolved | Dissolved

Sample Total | Dissolved PQL/RL Sample Dissolved |4-Day Average Copper | Copper Sample | Sample

Source | Location| Qualifier| Copper| Copper Method - Hardness Exceed | Exceed
Date (ug/L) Usable? Copper Concentration CMC CCC

(uglt) | (ug/l) (1=Yes) | Concentration (ug/L) (ug/L) cMC cec

(1=Yes) | (1=Yes)
2/15/2006 | LACSD RA 1.63 NA 0.50 [EPA200.8 1 1.63 1.63 292** 35.7 21.7
2/15/2006 | LACSD RB 7.21 NA 0.50 [EPA200.8 1 7.21 7.21 226*** 28.2 17.6
2/17/2006 | LACDPW/| S29 7.33 3.32 5.00 [EPA200.8 1 3.32 3.32 340 42.6 25.5
3/15/2006 | LACSD RA 1.42 NA 0.50 [EPA200.8 1 1.42 1.42 292** 35.7 21.7
3/15/2006 | LACSD RB 3.75 NA 0.50 [EPA200.8 1 3.75 3.75 226*** 28.2 17.6
4/19/2006 | LACSD RA 15.90 NA 0.50 [EPA200.8 1 15.90 15.90 282 35.7 21.7
4/19/2006 | LACSD RB 3.64 NA 0.50 [EPA200.8 1 3.64 3.64 248 31.6 195
4/25/2006 | LACDPW | S29 33.50 2.52 5.00 [EPA200.8 1 2.52 2.52 360 44.9 26.8
5/17/2006 | LACSD RA 1.04 NA 0.50 [EPA200.8 1 1.04 1.04 292** 35.7 21.7
5/17/2006 | LACSD RB 4.67 NA 0.50 [EPA200.8 1 4.67 4.67 226*** 28.2 17.6
6/21/2006 | LACSD RB 2.71 NA 0.50 [EPA200.8 1 271 271 226*** 28.2 17.6
7/19/2006 | LACSD RA 0.80 NA 0.50 [EPA200.8 1 0.80 0.80 319 40.1 24.1
7/19/2006 | LACSD RB 2.10 NA 0.50 [EPA200.8 1 2.10 2.10 195 25.2 15.8
8/23/2006 | LACSD RA 1.10 NA 0.50 [EPA200.8 1 1.10 1.10 292** 35.7 21.7
8/23/2006 | LACSD RB 3.64 NA 0.50 [EPA200.8 1 3.64 3.64 226*** 28.2 17.6
9/13/2006 | LACSD RB 3.60 NA 0.50 [EPA200.8 1 3.60 3.60 226*** 28.2 17.6
10/18/2006| LACSD RB 3.73 NA 0.50 [EPA200.8 1 3.73 3.73 373 46.5 27.6
10/31/2006 [ LACDPW| S29 22.40 2.19 5.00 [EPA200.8 1 2.19 2.19 430 53.1 31.1
11/15/2006 LACSD RB 4.30 NA 0.50 [EPA200.8 1 4.30 4.30 226+ 28.2 17.6
12/9/2006 | LACDPW| S29 50.30 5.08 5.00 [EPA200.8 1 5.08 5.08 250 31.9 19.6
12/16/2006 [ LACDPW| S29 28.30 4.99 5.00 [EPA200.8 1 4.99 4.99 370 46.1 27.4
12/20/2006| LACSD RB 5.92 NA 0.50 [EPA200.8 1 5.92 5.92 226%+* 28.2 17.6
1/30/2007 | LACDPW| S29 38.20 6.10 5.00 [EPA200.8 1 6.10 6.10 310 39.0 23.5
2/14/2007 | LACSD RB 8.99 NA 0.50 [EPA200.8 1 8.99 8.99 232 29.7 18.4
2/19/2007 | LACDPW/| S29 31.90 4.68 5.00 [EPA200.8 1 4.68 * 210 27.0 16.9
2/22/2007 | LACDPW| S29 50.50 5.13 5.00 [EPA200.8 1 5.13 4.91 160 20.9 134
2/28/2007 | LACSD RB 8.03 NA 0.50 [EPA200.8 1 8.03 8.03 226*** 28.2 17.6
3/14/2007 [ LACSD RB 6.26 NA 0.50 [EPA200.8 1 6.26 6.26 226*** 28.2 17.6
4/2/2007 [LACDPW| S29 22.10 2.88 5.00 [EPA200.8 1 2.88 2.88 440 54.3 31.8
4/11/2007 | LACSD RB 6.43 NA 0.50 |[EPA200.8 1 6.43 6.43 235 30.1 18.6

LACSD - Sanitation Districts of Los Angeles County 3 of 69 4-day averages exceed

LACDPW - Los Angeles County Department of Public Works Criterion Continuous Concentration (CCC)

* - Data is used in calculation of a 4-day average
** - Average RA hardness used when concurrent hardness was unavailable 2 of 71 samples exceed
*** . Average RB hardness used when concurrent hardness was unavailable Criterion Maximum Concentration (CMC)
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APPENDIX D - TABLE D1

ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does
Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample
Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-
(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC
No ELS | with ELS (1=Yes)| (1=Yes)
5/17/2004 [ LACSD C2 < 0.10 * 0.10 | 748 | 24.0 20.49 3.62 * * *
5/18/2004 | LACSD C2 0.80 * 0.50 | 7.45| 25.6 21.41 3.34 * * *
5/18/2004 [ LACSD C1l < 0.10 0.10 0.10 | 829 | 217 4.81 1.46 1.46 1
5/19/2004 | LACSD C2 0.90 * 0.50 | 7.56 | 25.7 18.15 3.02 * * *
5/21/2004 | LACSD Cc2 0.50 0.58 0.50 | 719 | 245 29.87 4.27 3.02 1
6/8/2004 | LACSD C2 0.90 0.90 0.50 | 7.61| 234 16.76 3.33 3.33 1
6/8/2004 [LACSD C1 0.10 0.10 0.10 | 7.83 | 19.6 11.51 3.30 3.30 1
7/20/2004 | LACSD C2 0.30 0.30 0.10 | 8.05| 26.4 7.65 1.58 1.58 1
7/20/2004 [ LACSD C1 < 0.10 0.10 0.10 | 7.61 | 24.2 16.76 3.16 3.16 1
8/17/2004 | LACSD| RD 0.20 0.20 0.10 | 9.11 | 324 1.12 0.20 0.20 1
8/17/2004 [LACSD| RC < 0.10 0.10 0.10 | 891 ] 255 1.53 0.41 0.41 1
8/17/2004 | LACSD RA 0.10 0.10 0.10 |10.53| 26.2 0.44 0.12 0.12 1
9/7/2004 [LACSD| RD < 0.10 0.10 0.10 | 8.62 | 28.2 2.55 0.55 0.55 1
9/7/2004 [LACSD| RC 0.40 0.40 0.10 | 8.60 | 21.7 2.65 0.87 0.87 1
9/7/2004 [LACSD RA 1.10 1.10 0.10 | 8.36 | 26.8 4.20 0.94 0.94 1 1
9/15/2004 | LACSD C2 2.00 2.00 0.10 | 7.53 | 26.8 19.01 2.88 2.88 1
9/15/2004 | LACSD C1 0.60 0.60 0.10 | 8.15] 20.3 6.31 2.00 2.00 1
9/22/2004 | LACSD C2 1.40 1.40 0.10 | 7.50 | 243 19.89 3.48 3.48 1
10/6/2004 | LACSD Cc2 1.00 1.00 0.10 | 8.07 | 22.8 7.36 1.93 1.93 1
10/6/2004 | LACSD C1 0.50 0.50 0.10 | 834 17.2 4.36 1.80 1.80 1
10/12/2004| LACSD C2 0.70 0.70 0.10 | 9.11 | 20.7 1.12 0.42 0.42 1 1
10/12/2004| LACSD| RD 0.10 0.10 0.10 | 9.66 | 26.1 0.61 0.17 0.17 1
10/12/2004| LACSD| RC 0.10 0.10 0.10 | 9.36 | 24.7 0.81 0.24 0.24 1
10/12/2004| LACSD RA 1.20 1.20 0.10 | 7.86 | 27.0 10.90 1.98 1.98 1
11/8/2004 | LACSD C2 0.30 * 0.10 | 816 | 17.1 6.19 2.43 * * *
11/9/2004 | LACSD C2 0.30 * 0.10 | 8.20| 19.8 5.73 1.92 * * *
11/10/2004| LACSD C2 0.10 * 0.10 | 8.22 | 13.7 5.51 2.74 * * *
11/11/2004| LACSD C2 0.30 * 0.10 | 8.86 | 20.0 1.66 0.63 * * *
11/12/2004| LACSD C2 0.40 0.28 0.10 | 8.02| 17.1 8.10 3.00 2.14 1
11/13/2004| LACSD Cc2 0.60 0.34 0.10 | 9.10| 21.8 1.14 0.40 1.74 1
11/14/2004| LACSD C2 0.40 0.36 0.10 | 8.97 | 22.1 1.39 0.47 1.45 1
11/15/2004| LACSD Cc2 0.20 0.38 0.10 | 7.92 | 135 9.76 4.36 1.77 1
11/16/2004| LACSD C2 0.30 0.38 0.10 | 7.86 | 18.8 10.90 3.35 2.32 1
11/16/2004| LACSD| RD < 0.10 0.10 0.10 | 9.36 | 17.7 0.81 0.38 0.38 1
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APPENDIX D - TABLE D1

ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does

Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample

Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-

(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC

No ELS | with ELS (1=Yes)| (1=Yes)
11/16/2004|LACSD| RC < 0.10 0.10 0.10 | 8.82 | 16.7 1.78 0.84 0.84 1
11/16/2004| LACSD RA 1.50 1.50 0.10 | 7.81 | 22.6 11.92 2.80 2.80 1
11/17/2004| LACSD C2 < 0.10 0.32 0.10 | 8.23 | 13.9 5.40 2.66 2.01 1
11/17/2004| LACSD C1 < 0.10 0.10 0.10 | 8.28 | 13.7 4.90 2.49 2.49 1
11/18/2004| LACSD Cc2 0.10 0.22 0.10 | 791 | 18.2 9.95 3.26 2.41 1
11/19/2004| LACSD Cc2 < 0.10 0.16 0.10 | 8.11 | 13.7 6.82 3.26 2.89 1
11/20/2004| LACSD C2 < 0.10 0.14 0.10 | 8.00 | 15.7 8.41 3.38 3.01 1
11/21/2004| LACSD C2 0.70 0.22 0.10 | 741 | 184 22.66 5.49 3.58 1
11/22/2004| LACSD Cc2 2.80 0.76 0.10 | 742 ] 20.9 22.34 4.62 4.00 1
11/23/2004| LACSD C2 0.90 0.92 0.10 | 7.81 | 16.0 11.92 4.29 4.21 1
11/24/2004| LACSD Cc2 0.40 0.98 0.10 | 8.00| 194 8.41 2.67 4.09 1
11/25/2004| LACSD Cc2 < 0.30 1.02 0.10 | 7.86 | 19.1 10.90 3.29 4.07 1
11/26/2004| LACSD Cc2 0.40 0.96 0.10 | 7.67 | 18.0 15.19 4.43 3.86 1
11/27/2004| LACSD Cc2 < 0.10 0.42 0.10 | 8.22 | 12.9 5.51 2.89 3.52 1
11/28/2004| LACSD C2 < 0.10 0.26 0.10 | 8.04| 115 7.79 4.18 3.49 1
11/29/2004| LACSD C2 0.30 0.24 0.10 | 8.29 | 133 4.81 2.52 3.46 1
11/30/2004| LACSD Cc2 0.30 0.24 0.10 | 7.96 | 13.2 9.06 4.20 3.65 1
12/1/2004 | LACSD C2 < 0.10 0.18 0.10 | 8.31 8.9 4.62 3.22 3.40 1
12/2/2004 | LACSD C2 < 0.10 0.18 0.10 | 8.11 8.8 6.82 4.47 3.72 1
12/3/2004 | LACSD C2 0.40 0.24 0.10 | 7.57 | 145 17.86 6.15 4.11 1
12/4/2004 | LACSD Cc2 0.50 0.28 0.10 | 8.08 9.0 7.22 4.63 4.54 1
12/5/2004 | LACSD C2 < 0.10 0.24 0.10 | 7.70| 11.3 14.44 6.62 5.02 1
12/6/2004 | LACSD Cc2 0.40 0.30 0.10 | 7.82 ] 13.9 11.71 4.83 5.34 1
12/7/2004 | LACSD C2 0.20 0.32 0.10 | 8.02 | 15.7 8.10 3.28 5.10 1
12/15/2004| LACSD C2 < 0.10 0.10 0.10 | 812 | 11.8 6.69 3.64 3.64 1
12/15/2004| LACSD C1 < 0.10 0.10 0.10 | 8.20 | 11.7 5.73 3.22 3.22 1
12/16/2004| LACSD| RD < 0.10 0.10 0.10 | 742 16.5 22.34 6.16 6.16 1
12/16/2004|LACSD| RC 0.10 0.10 0.10 | 8.95| 14.2 1.43 0.80 0.80 1
12/20/2004| LACSD C2 0.20 0.20 0.10 | 7.77| 15.1 12.80 4.77 4.77 1
12/27/2004| LACSD C2 0.40 0.40 0.10 | 7.68 | 15.0 14.94 5.32 5.32 1
1/4/2005 | LACSD RA 1.70 1.70 0.10 | 7.39 | 18.2 23.29 5.64 5.64 1
1/11/2005 | LACSD RA 1.20 1.20 0.10 | 7.32 | 16.7 25.56 6.52 6.52 1
1/18/2005 | LACSD| RD < 0.10 0.10 0.10 | 892 | 214 151 0.53 0.53 1
1/18/2005 |LACSD| RC < 0.10 0.10 0.10 | 9.34 | 22.0 0.83 0.29 0.29 1
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APPENDIX D - TABLE D1

ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does
Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample
Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-
(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC
No ELS | with ELS (1=Yes)| (1=Yes)
1/18/2005 | LACSD RA 0.20 0.20 0.10 | 9.24 | 22.2 0.94 0.32 0.32 1
1/19/2005 | LACSD C2 0.40 0.40 0.10 | 8.10| 14.6 6.95 3.13 3.13 1
1/19/2005 | LACSD C1 < 0.10 0.10 0.10 | 8.22 | 11.7 5.51 3.12 3.12 1
1/25/2005 | LACSD Cc2 < 0.10 0.10 0.10 | 8.24| 15.8 5.30 2.33 2.33 1
1/25/2005 | LACSD RA 1.00 * 0.10 | 8.02 | 20.9 8.10 2.35 * * *
1/27/2005 | LACSD RA 0.80 * 0.10 | 7.92 | 20.9 9.76 2.70 * * *
1/28/2005 | LACSD RA 0.80 0.87 0.10 | 8.09 | 20.0 7.08 2.24 2.43 1
1/31/2005 | LACSD RA 1.30 0.97 0.10 | 7.58 | 19.8 17.58 4.33 3.09 1
2/2/2005 [LACSD C2 < 0.10 0.10 0.10 | 840 ] 12.1 3.88 2.26 2.26 1
2/9/2005 |LACSD C2 < 0.10 0.10 0.10 | 855 | 13.0 2.91 1.66 1.66 1
2/15/2005 [ LACSD C2 < 0.10 0.10 0.10 | 7.43 | 185 22.03 5.37 5.37 1
2/15/2005 | LACSD C1 0.70 0.70 0.10 | 8.32 | 13.9 4.53 2.30 2.30 1
2/15/2005 [LACSD| RD < 0.10 0.10 0.10 | 8.65| 17.5 2.42 1.05 1.05 1
2/15/2005 | LACSD| RC 0.40 0.40 0.10 | 8.64 | 17.7 2.46 1.05 1.05 1
2/15/2005 [ LACSD RA 1.20 1.20 0.10 | 7.72 | 204 13.96 3.58 3.58 1
3/2/2005 | LACSD C2 < 0.10 0.10 0.10 | 8.23 | 145 5.40 2.57 2.57 1
3/9/2005 | LACSD C2 < 0.10 0.10 0.10 | 831 ] 15.9 4.62 2.05 2.05 1
3/15/2005 | LACSD| RD < 0.10 0.10 0.10 | 9.23 | 225 0.95 0.32 0.32 1
3/15/2005 [LACSD| RC < 0.10 0.10 0.10 | 9.13 | 16.3 1.09 0.54 0.54 1
3/15/2005 | LACSD RA 1.10 1.10 0.10 | 8.11 | 21.2 6.82 2.01 2.01 1
3/16/2005 | LACSD C2 0.80 0.80 0.10 | 7.56 | 18.5 18.15 4.80 4.80 1
3/16/2005 | LACSD C1 < 0.10 0.10 0.10 | 8.02| 12.6 8.10 4.01 4.01 1
3/21/2005 [ LACSD Cc2 1.30 1.30 0.10 | 7.85] 20.9 11.10 2.96 2.96 1
3/30/2005 | LACSD C2 0.40 0.40 0.10 | 747 | 19.7 20.79 4.80 4.80 1
4/6/2005 [LACSD C2 0.90 * 0.10 | 7.59 ] 20.9 17.31 4.00 * * *
4/6/2005 [LACSD RA 1.70 1.70 0.10 | 8.03 | 22.6 7.94 2.07 2.07 1
4/7/2005 [LACSD Cc2 0.90 0.90 0.10 | 743 ] 21.1 22.03 4.54 3.31 1
4/12/2005 [ LACSD RA 1.80 1.80 0.10 | 8.05| 22.0 7.65 2.10 2.10 1
4/13/2005 [ LACSD Cc2 < 0.10 0.10 0.10 | 8.68 | 17.9 2.29 0.87 0.87 1
4/13/2005 [LACSD C1 < 0.10 0.10 0.10 | 8.02 | 15.0 8.10 2.55 2.55 1
4/19/2005 [LACSD| RD < 0.10 0.10 0.10 | 848 | 21.1 3.33 1.11 1.11 1
4/19/2005 [LACSD| RC < 0.10 0.10 0.10 | 8.81 | 15.1 1.81 0.70 0.70 1
4/19/2005 [ LACSD RA 1.00 1.00 0.10 | 7.74| 183 13.48 3.68 3.68 1
4/20/2005 [ LACSD C2 < 0.10 0.10 0.10 | 8.60| 17.6 2.65 0.99 0.99 1
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APPENDIX D - TABLE D1

ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does
Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample
Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-
(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC
No ELS | with ELS (1=Yes)| (1=Yes)
4/26/2005 [ LACSD RA 1.00 1.00 0.10 | 842 | 22.6 3.74 1.11 111 1
4/27/2005 [ LACSD C2 0.20 0.20 0.10 | 8.04| 185 7.79 2.47 2.47 1
5/3/2005 |LACSD RA < 0.10 0.10 0.10 | 8.37 | 26.2 4.12 0.96 0.96 1
5/4/2005 | LACSD C2 0.90 0.90 0.10 | 751 | 225 19.59 3.88 3.88 1
5/9/2005 [LACSD RA 0.50 0.50 0.10 | 8.02| 223 8.10 2.15 2.15 1
5/11/2005 | LACSD C2 1.30 1.30 0.10 | 7.80| 21.8 12.14 2.98 2.98 1
5/11/2005 [ LACSD C1 < 0.10 0.10 0.10 | 842 | 16.8 3.74 1.34 1.34 1
5/17/2005 | LACSD| RD 0.20 0.20 0.10 | 8.75| 243 2.01 0.57 0.57 1
5/17/2005 | LACSD| RC < 0.10 0.10 0.10 | 931 ] 21.8 0.86 0.31 0.31 1
5/17/2005 | LACSD RA 0.60 0.60 0.10 | 8.84| 246 1.72 0.49 0.49 1 1
5/18/2005 | LACSD C2 < 0.10 0.10 0.10 | 871 ]| 204 2.16 0.78 0.78 1
5/24/2005 | LACSD RA 0.20 0.20 0.10 | 8.68 | 20.3 2.29 0.83 0.83 1
5/25/2005 | LACSD C2 0.60 0.60 0.10 | 7.35| 244 24.58 3.88 3.88 1
5/31/2005 | LACSD RA 0.60 0.60 0.10 | 831 | 253 4.62 1.12 1.12 1
6/1/2005 | LACSD C2 0.90 0.90 0.10 | 7.57 | 247 17.86 3.18 3.18 1
6/7/2005 | LACSD RA 1.10 1.10 0.10 | 8.02 | 235 8.10 1.99 1.99 1
6/8/2005 | LACSD C2 0.50 0.50 0.10 | 7.68 | 21.6 14.94 3.49 3.49 1
6/14/2005 | LACSD| RD < 0.10 0.10 0.10 | 8.29 | 30.6 4.81 0.82 0.82 1
6/14/2005 | LACSD| RC < 0.10 0.10 0.10 | 9.01] 26.0 1.30 0.34 0.34 1
6/14/2005 | LACSD RA 0.90 0.90 0.10 | 8.27 | 274 5.00 1.05 1.05 1
6/15/2005 | LACSD C2 0.90 0.90 0.10 | 7.57 | 243 17.86 3.27 3.27 1
6/15/2005 | LACSD C1 0.20 0.20 0.10 | 8.05| 20.0 7.65 2.38 2.38 1
6/21/2005 [ LACSD RA < 0.10 0.10 0.10 |10.25] 33.2 0.46 0.08 0.08 ** *x
6/22/2005 | LACSD C2 1.00 1.00 0.10 | 7.50 | 243 19.89 3.49 3.49 1
6/29/2005 | LACSD Cc2 0.20 0.20 0.10 | 814 | 21.0 6.43 1.95 1.95 1
7/5/2005 | LACSD RA 0.10 0.10 0.10 [10.68] 31.3 0.43 0.09 0.09 ** *
7/6/2005 | LACSD Cc2 0.40 0.40 0.10 | 8.06 | 225 7.50 2.00 2.00 1
7/12/2005 | LACSD RA < 0.10 0.10 0.10 | 9.61| 21.9 0.64 0.23 0.23 1
7/13/2005 | LACSD C2 0.90 0.90 0.10 | 7.66 | 26.4 15.44 2.60 2.60 1
7/13/2005 | LACSD C1 0.30 0.30 0.10 | 8.14 | 22.8 6.43 1.73 1.73 1
7/19/2005 [LACSD| RD < 0.10 0.10 0.10 | 8.35[ 30.9 4.28 0.73 0.73 1
7/19/2005 | LACSD| RC 0.10 0.10 0.10 | 8.00 | 29.1 8.41 1.43 1.43 1
7/19/2005 [ LACSD RA 0.10 0.10 0.10 |10.17] 30.2 0.47 0.10 0.10 1
7/20/2005 | LACSD C2 0.80 0.80 0.10 | 7.35[ 26.9 24.58 3.32 3.32 1
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APPENDIX D - TABLE D1

ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does
Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample
Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-
(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC
No ELS | with ELS (1=Yes)| (1=Yes)
7/26/2005 | LACSD RA 0.20 0.20 0.10 | 9.80| 25.3 0.56 0.16 0.16 1 1
7/27/2005 | LACSD C2 0.60 0.60 0.10 | 8.00 | 26.2 8.41 1.72 1.72 1
8/2/2005 |LACSD RA 0.20 0.20 0.10 [10.43| 24.8 0.45 0.14 0.14 1 1
8/3/2005 |LACSD C2 0.80 0.80 0.10 | 7.57 | 26.0 17.86 2.93 2.93 1
8/9/2005 |LACSD RA 0.30 0.30 0.10 | 9.67 | 254 0.61 0.18 0.18 1 1
8/10/2005 | LACSD C2 0.60 0.60 0.10 | 7.61 | 23.9 16.76 3.23 3.23 1
8/10/2005 | LACSD C1 0.30 0.30 0.10 | 8.02 | 21.2 8.10 2.30 2.30 1
8/16/2005 | LACSD| RD < 0.10 0.10 0.10 | 9.25| 244 0.93 0.28 0.28 1
8/16/2005 | LACSD| RC < 0.10 0.10 0.10 | 9.24 | 23.2 0.94 0.30 0.30 1
8/16/2005 | LACSD RA < 0.10 0.10 0.10 | 9.82 | 224 0.55 0.19 0.19 1
8/17/2005 | LACSD C2 0.40 0.40 0.10 | 7.94 | 233 9.41 2.26 2.26 1
8/23/2005 | LACSD RA < 0.10 0.10 0.10 | 9.54 | 20.9 0.68 0.26 0.26 1
8/24/2005 [ LACSD Cc2 0.10 0.10 0.10 | 8.08 ] 19.1 7.22 2.33 241 1
8/30/2005 | LACSD RA < 0.10 0.10 0.10 | 9.48 | 23.2 0.72 0.24 0.24 1
8/31/2005 | LACSD C2 0.30 0.30 0.10 | 8.03 | 20.8 7.94 2.34 2.34 1
9/7/2005 |LACSD C2 0.70 0.70 0.10 | 8.16 | 20.6 6.19 1.94 1.94 1
9/14/2005 [ LACSD Cc2 0.40 0.40 0.10 | 855]| 195 2.91 1.08 1.08 1
9/14/2005 | LACSD C1 0.30 0.30 0.10 | 8.33| 175 4.45 1.56 1.56 1
9/23/2005 [ LACSD Cc2 0.70 0.70 0.10 | 7.64| 244 15.96 3.03 3.03 1
9/23/2005 | LACSD RA 1.40 1.40 0.10 | 8.00 | 26.9 8.41 1.65 1.65 1
9/27/2005 [LACSD| RD < 0.10 0.10 0.10 | 9.03 | 24.0 1.26 0.38 0.38 1
9/27/2005 | LACSD| RC < 0.10 0.10 0.10 | 891 | 20.0 1.53 0.59 0.59 1
9/27/2005 [ LACSD RA 1.30 1.30 0.10 | 8.23 | 26.5 5.40 1.18 1.18 1 1
9/28/2005 | LACSD C2 0.50 0.50 0.10 | 9.01 | 20.3 1.30 0.50 0.50 1
10/4/2005 | LACSD RA 1.30 1.30 0.10 | 8.48 | 23.0 3.33 0.98 0.98 1 1
10/5/2005 | LACSD C2 0.40 0.40 0.10 | 8.64 | 18.9 2.46 0.97 0.97 1
10/11/2005| LACSD RA 0.90 0.90 0.10 | 7.68 | 204 14.94 3.76 3.76 1
10/12/2005| LACSD C2 0.30 0.30 0.10 | 8.48 | 19.5 3.33 1.23 1.23 1
10/25/2005| LACSD| RD < 0.10 0.10 0.10 | 8.89 | 183 1.58 0.68 0.68 1
10/25/2005|LACSD| RC < 0.10 0.10 0.10 | 9.26 | 19.1 0.92 0.39 0.39 1
10/25/2005| LACSD RA 1.00 1.00 0.10 | 8.22 | 255 5.51 1.28 1.28 1
10/26/2005| LACSD C2 0.60 0.60 0.10 | 7.97 | 20.8 8.90 2.55 2.55 1
10/26/2005| LACSD C1 0.20 0.20 0.10 | 831 ] 14.9 4.62 2.20 2.20 1
11/1/2005 | LACSD RA 1.30 1.30 0.10 | 7.97 | 24.0 8.90 2.07 2.07 1
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ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does
Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample
Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-
(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC
No ELS | with ELS (1=Yes)| (1=Yes)
11/2/2005 | LACSD C2 1.10 1.10 0.10 | 7.62| 245 16.49 3.07 3.07 1
11/8/2005 | LACSD RA 1.10 1.10 0.10 | 841 | 23.8 3.81 1.05 1.05 1 1
11/9/2005 | LACSD C2 0.80 0.80 0.10 | 7.79 | 22.2 12.36 2.94 2.94 1
11/15/2005| LACSD| RD 0.20 0.20 0.10 | 9.06 | 19.8 1.21 0.48 0.48 1
11/15/2005|LACSD| RC 0.10 0.10 0.10 | 931 21.1 0.86 0.32 0.32 1
11/15/2005| LACSD RA 1.90 1.90 0.10 | 8.32 | 23.8 4.53 1.22 1.22 1 1
11/16/2005| LACSD C2 1.00 1.00 0.10 | 8.09 | 223 7.08 1.94 1.94 1
11/16/2005| LACSD C1 0.10 0.10 0.10 | 843 | 14.1 3.66 1.89 1.89 1
11/21/2005| LACSD C2 0.20 0.20 0.10 | 855 | 145 2.91 1.50 1.50 1
11/21/2005| LACSD RA 0.50 0.50 0.10 | 9.37 | 237 0.80 0.25 0.25 1 1
11/29/2005| LACSD RA 0.10 0.10 0.10 | 846 | 10.7 3.46 2.24 2.24 1
11/30/2005| LACSD Cc2 < 0.10 0.10 0.10 | 8.11 | 13.1 6.82 3.39 3.39 1
12/6/2005 | LACSD RA 0.70 0.70 0.10 | 7.79| 147 12.36 4.77 4.77 1
12/7/2005 | LACSD Cc2 < 0.10 0.10 0.10 | 9.25| 143 0.93 0.53 0.53 1
12/13/2005| LACSD| RD < 0.10 0.10 0.10 | 9.22 | 137 0.96 0.57 0.57 1
12/13/2005|LACSD| RC < 0.10 0.10 0.10 | 9.00| 134 1.32 0.79 0.79 1
12/13/2005| LACSD RA 0.90 0.90 0.10 | 792 ] 16.1 9.76 3.69 3.69 1
12/14/2005| LACSD C2 0.40 0.40 0.10 | 8.09 | 14.9 7.08 3.12 3.12 1
12/20/2005| LACSD RA 0.40 0.40 0.10 | 8.74] 218 2.05 0.68 0.68 1
12/21/2005| LACSD C2 0.60 0.60 0.10 | 7.89 | 17.8 10.32 3.45 3.45 1
12/21/2005| LACSD C1 0.20 0.20 0.10 | 8.64 | 13.2 2.46 1.40 1.40 1
12/28/2005| LACSD C2 0.60 0.60 0.10 | 7.76 | 17.2 13.02 4.21 4.21 1
1/5/2006 | LACSD C2 < 0.10 0.10 0.10 | 8.22 ] 13.1 5.51 2.85 2.85 1
1/11/2006 | LACSD C2 0.60 0.60 0.10 | 7.65| 16.9 15.70 4.87 4.87 1
1/11/2006 | LACSD C1 0.10 0.10 0.10 | 847 | 114 3.39 2.10 2.10 1
1/17/2006 | LACSD| RD < 0.10 0.10 0.10 | 9.02 | 13.7 1.28 0.75 0.75 1
1/17/2006 | LACSD| RC 0.10 0.10 0.10 | 895]| 13.2 1.43 0.85 0.85 1
1/17/2006 | LACSD RA 0.80 0.80 0.10 | 7.70| 21.3 14.44 3.46 3.46 1
1/18/2006 | LACSD C2 < 0.10 0.10 0.10 | 8.26 | 10.6 5.10 3.14 3.14 1
1/25/2006 | LACSD C2 0.10 0.10 0.10 | 7.97| 104 8.90 4.98 4.98 1
2/1/2006 [LACSD Cc2 0.60 0.60 0.10 | 7.30 | 16.0 26.21 6.93 6.93 1
2/1/2006 |LACSD C1 0.10 0.10 0.10 | 8.25| 12.7 5.20 2.79 2.79 1
2/8/2006 [LACSD Cc2 0.70 0.70 0.10 | 747 | 14.6 20.79 6.68 6.68 1
2/15/2006 | LACSD C2 0.50 0.50 0.10 | 7.73| 17.8 13.72 4.21 4.21 1
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ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does
Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample
Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-
(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC
No ELS | with ELS (1=Yes)| (1=Yes)
2/21/2006 | LACSD| RD < 0.10 0.10 0.10 | 9.11 | 15.8 1.12 0.58 0.58 1
2/21/2006 | LACSD| RC < 0.10 0.10 0.10 | 941 | 125 0.77 0.50 0.50 1
2/21/2006 | LACSD RA 0.90 0.90 0.10 | 7.98 [ 20.9 8.73 2.49 2.49 1
2/22/2006 | LACSD Cc2 < 0.10 0.10 0.10 | 791 | 10.8 9.95 5.25 5.25 1
2/27/2006 [ LACSD Cc2 0.40 0.40 0.10 | 7.76 [ 16.9 13.02 4.30 4.30 1
3/9/2006 | LACSD C2 1.20 1.20 0.10 | 7.57 | 20.3 17.86 4.24 4.24 1
3/15/2006 | LACSD C2 1.30 1.30 0.10 | 7.66 | 19.6 15.44 4.04 4.04 1
3/15/2006 | LACSD C1 0.20 0.20 0.10 | 8.23 | 125 5.40 2.92 2.92 1
3/23/2006 | LACSD C2 < 0.10 * 0.10 | 9.16 | 15.8 1.05 0.54 * * *
3/23/2006 | LACSD| RD < 0.10 0.10 0.10 | 9.99 | 264 0.51 0.14 0.14 1
3/23/2006 | LACSD| RC 0.30 0.30 0.10 | 9.80 | 24.8 0.56 0.17 0.17 1 1
3/23/2006 | LACSD RA 1.20 1.20 0.10 | 8.88 | 24.9 1.61 0.45 0.45 1 1
3/27/2006 | LACSD Cc2 0.20 0.15 0.10 | 9.26 | 16.9 0.92 0.44 0.45 1
4/3/2006 [LACSD C2 0.17 0.17 0.10 | 9.00| 16.3 1.32 0.52 0.52 1
4/12/2006 [ LACSD C2 < 0.10 0.10 0.10 | 9.24| 16.8 0.94 0.38 0.38 1
4/18/2006 [LACSD| RD 0.11 0.11 0.10 | 9.33 | 225 0.84 0.29 0.29 1
4/18/2006 [LACSD| RC < 0.10 0.10 0.10 | 952 | 18.7 0.69 0.29 0.29 1
4/18/2006 [ LACSD RA 0.62 0.62 0.10 | 8.65| 21.7 2.42 0.80 0.80 1
4/19/2006 [ LACSD Cc2 0.64 0.64 0.10 | 7.69 | 215 14.69 3.46 3.46 1
4/19/2006 [LACSD C1 < 0.10 0.10 0.10 | 8.32| 16.0 4.53 1.59 1.59 1
4/25/2006 [ LACSD RA 0.74 0.74 0.10 | 8.62 | 225 2.55 0.80 0.80 1
4/26/2006 [ LACSD C2 < 0.10 0.10 0.10 | 894 | 17.9 1.46 0.57 0.57 1
5/2/2006 [LACSD RA 0.11 0.11 0.10 | 9.01] 19.1 1.30 0.52 0.52 1
5/3/2006 |LACSD C2 0.14 0.14 0.10 | 8.71 | 20.7 2.16 0.77 0.77 1
5/9/2006 | LACSD RA < 0.10 0.10 0.10 | 9.01] 18.1 1.30 0.52 0.52 1
5/10/2006 | LACSD C2 0.40 0.40 0.10 | 7.69 | 23.1 14.69 3.12 3.12 1
5/17/2006 [ LACSD Cc2 0.44 0.44 0.10 | 8.02 ] 21.2 8.10 2.31 2.31 1
5/17/2006 | LACSD C1 < 0.10 0.10 0.10 | 8.42| 20.5 3.74 1.27 1.27 1
5/25/2006 [ LACSD Cc2 0.17 0.17 0.10 | 7.94 | 224 9.41 2.39 2.39 1
5/30/2006 | LACSD| RD 0.16 0.16 0.10 | 9.01 | 32.2 1.30 0.23 0.23 1
5/30/2006 | LACSD| RC 0.15 0.15 0.10 | 9.27 | 23.0 0.90 0.30 0.30 1
5/30/2006 | LACSD RA 1.10 1.10 0.10 | 7.88 | 26.7 10.51 1.96 1.96 1
5/31/2006 | LACSD C2 0.49 0.49 0.10 | 7.66 | 20.5 15.44 3.81 3.81 1
6/7/2006 | LACSD C2 0.44 0.44 0.10 | 7.35| 245 24.58 3.87 3.87 1
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ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does

Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample

Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-

(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC

No ELS | with ELS (1=Yes)| (1=Yes)
6/7/2006 | LACSD C1 1.30 1.30 0.10 | 8.02 | 20.5 8.10 2.41 2.41 1
6/14/2006 | LACSD C2 0.17 0.17 0.10 | 8.18 | 16.6 5.95 1.99 1.99 1

6/20/2006 | LACSD| RD 0.14 0.14 0.10 | 9.60 | 30.3 0.64 0.13 0.13 1 1

6/20/2006 | LACSD| RC 0.15 0.15 0.10 | 9.39 | 244 0.79 0.24 0.24 1
6/21/2006 | LACSD C2 0.18 0.18 0.10 | 8.05| 19.0 7.65 2.44 2.44 1
6/28/2006 | LACSD C2 0.52 0.52 0.10 | 7.57 | 237 17.86 3.39 3.39 1
7/5/2006 [LACSD Cc2 0.76 0.76 0.10 | 7.62 | 24.9 16.49 3.00 3.00 1
7/12/2006 | LACSD C2 0.74 0.74 0.10 | 7.74| 23.6 13.48 2.86 2.86 1
7/12/2006 [ LACSD C1 0.24 0.24 0.10 | 8.28 | 32.1 4.90 0.76 0.76 1
7/18/2006 | LACSD| RD < 0.10 0.10 0.10 | 9.08 | 33.7 1.17 0.19 0.19 1
7/18/2006 | LACSD| RC < 0.10 0.10 0.10 | 9.11 ] 28.3 1.12 0.26 0.26 1
7/19/2006 | LACSD C2 1.10 1.10 0.10 | 7.19 | 27.7 29.87 3.47 3.47 1
7/26/2006 | LACSD Cc2 0.73 0.73 0.10 | 7.60 | 26.1 17.03 2.84 2.84 1
8/2/2006 |LACSD C2 0.74 0.74 0.10 | 7.76 | 25.3 13.02 2.50 2.50 1
8/9/2006 | LACSD C2 0.16 0.16 0.10 | 7.82 | 245 11.71 2.45 2.45 1
8/16/2006 | LACSD C2 0.62 0.62 0.10 | 7.89 | 235 10.32 2.38 2.38 1
8/16/2006 | LACSD C1 0.12 0.12 0.10 | 8.65| 21.8 2.42 0.79 0.79 1
8/23/2006 | LACSD C2 0.33 0.33 0.10 | 7.75| 23.9 13.25 2.77 2.77 1
8/23/2006 [LACSD| RD < 0.10 0.10 0.10 | 9.61 | 29.6 0.64 0.14 0.14 1
8/23/2006 | LACSD| RC < 0.10 0.10 0.10 | 9.03 | 23.9 1.26 0.38 0.38 1
8/30/2006 | LACSD C2 0.42 0.42 0.10 | 7.87 | 235 10.70 2.45 2.45 1
9/6/2006 | LACSD C2 0.76 0.76 0.10 | 7.41| 278 22.66 2.99 2.99 1
9/13/2006 [ LACSD Cc2 0.41 0.41 0.10 | 7.89 | 25.8 10.32 2.05 2.05 1
9/13/2006 | LACSD C1 0.93 0.93 0.10 | 8.27 | 20.7 5.00 1.62 1.62 1
9/20/2006 | LACSD C2 0.50 0.50 0.10 | 8.25 9.7 5.20 1.78 1.78 1
9/27/2006 | LACSD| RD 0.10 0.10 0.10 | 8.72| 25.8 2.13 0.55 0.55 1
9/27/2006 [ LACSD| RC < 0.10 0.10 0.10 | 8.74] 20.9 2.05 0.73 0.73 1
10/4/2006 | LACSD| RD < 0.10 0.10 0.10 | 8.87 | 24.0 1.64 0.48 0.48 1
10/4/2006 | LACSD| RC < 0.10 0.10 0.10 | 8.88| 21.0 1.61 0.58 0.58 1
10/11/2006| LACSD C2 0.74 0.74 0.10 | 7.68 | 20.7 14.94 3.68 3.68 1
10/11/2006| LACSD C1 0.17 0.17 0.10 | 845 16.7 3.53 1.54 1.54 1
10/18/2006| LACSD C2 0.58 0.58 0.10 | 7.68 | 22.1 14.94 3.36 3.36 1
11/1/2006 | LACSD C2 0.40 0.40 0.10 | 7.655| 19.0 18.43 4.69 4.69 1
11/1/2006 | LACSD| RD 0.14 0.14 0.10 | 9.46 | 18.7 0.73 0.32 0.32 1
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ATTACHMENT B

SAN JOSE CREEK REACH 1 - AMMONIA

4-Day SSO SSO Is 4-Day Does Does

Sample . ... | Ammonia| Ammonia| RL Temp CmMC Adjusted| Adjusted | 4-Day Average Sample Sample

Date Source | Location | Qualifier (mg/L) | Average | (mg/L) pH ©) (mg/L) CCC CCC [Average Usable? Exceed| Exceed 4-

(mg/L) (mg/L) (mg/L) CccC (1=Yes) CMC Day CCC

No ELS | with ELS (1=Yes)| (1=Yes)
11/1/2006 |LACSD| RC 0.12 0.12 0.10 | 9.25[ 18.2 0.93 0.41 0.41 1
11/8/2006 | LACSD C2 0.88 0.88 0.10 | 7.48 | 22.8 20.49 3.91 3.91 1
11/8/2006 | LACSD C1 0.37 0.37 0.10 | 8.08 | 15.8 7.22 2.99 2.99 1
11/15/2006| LACSD C2 0.32 0.32 0.10 | 7.62| 185 16.49 4.52 4.52 1
11/22/2006| LACSD Cc2 0.23 0.23 0.10 | 743 | 19.7 22.03 4.96 4.96 1
11/29/2006| LACSD C2 1.02 1.02 0.10 | 7.50 | 20.9 19.89 4.34 4.34 1
12/6/2006 | LACSD Cc2 0.29 0.29 0.10 | 7.71 | 125 14.20 6.05 6.05 1
12/6/2006 | LACSD| RD < 0.10 0.10 0.10 | 9.12 | 154 1.11 0.58 0.58 1
12/6/2006 | LACSD| RC < 0.10 0.10 0.10 | 841 | 13.8 3.81 2.00 2.00 1
12/13/2006| LACSD C2 0.82 0.82 0.10 | 740 | 21.5 22.97 4.53 4.53 1
12/13/2006| LACSD C1 0.20 0.20 0.10 | 8.03 ] 11.7 7.94 4.19 4.19 1
12/20/2006| LACSD C2 1.12 1.12 0.10 | 7.35| 193 24.58 5.40 5.40 1
1/3/2007 | LACSD Cc2 0.44 0.44 0.10 | 7.89 | 13.6 10.32 451 4.51 1
1/3/2007 |LACSD| RD < 0.10 0.10 0.10 | 9.26 | 13.8 0.92 0.54 0.54 1
1/3/2007 |LACSD| RC < 0.10 0.10 0.10 | 8.85| 134 1.69 0.99 0.99 1
1/3/2007 | LACSD RA 0.39 0.39 0.10 | 8.79 | 18.6 1.88 0.78 0.78 1
1/10/2007 | LACSD C1 < 0.10 0.10 0.10 | 8.86| 11.6 1.66 1.09 1.09 1

1/24/2007 | LACSD C2 1.25 * 0.10 | 7.23 | 195 28.54 5.77 * * *

1/25/2007 | LACSD Cc2 1.09 1.17 0.10 | 7.34 | 19.8 24.90 5.29 5.53 1
2/7/2007 |LACSD C2 0.86 0.86 0.10 | 7.34| 183 24.90 5.82 5.82 1
2/7/2007 [LACSD| RD < 0.10 0.10 0.10 | 9.61 | 18.9 0.64 0.28 0.28 1
2/7/2007 [LACSD| RC < 0.10 0.10 0.10 | 9.44| 174 0.75 0.36 0.36 1
2/14/2007 [ LACSD C1 0.12 0.12 0.10 | 8.05] 11.7 7.65 4.08 4.08 1
2/21/2007 | LACSD C2 1.59 1.59 0.10 | 7.21 | 214 29.21 5.16 5.16 1

LACSD - Sanitation Districts of Los Angeles County

* - Data used in calculation of a 4 day average
** . Not usable - Non-detect with RL greater than the CCC
|SSO - Site Specific Objective
ELS - Early Life Stages
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14 of 282 4-day averages exceed Site Specific Objective (SSO)
Criterion Continuous Concentration (CCC)

0 of 296 samples exceed
Criterion Maximum Concentration (CMC)




ATTACHMENT B

APPENDIX E - TABLE E1

SANTA CLARA RIVER REACH 6 - CHLORPYRIFOS

Fishand || o 4-Day A Ders 4-Day
. s Sample -Day Average verage
Sgr;[;le Source Location | Qualifier Chl(?] rg/)ll_r)lfos Method Pg;//LR)L QA/QC 46_?325 Usable? |Qualifier| Concentration Exceed
(1=Yes) (ug/L) CCC?
ccc -
(1=Yes)
10/31/2001 | SWAMP |SCTBQT 0.059 ELISA 0.05 Pass 0.05 1 0.059 1
10/31/2001 | SWAMP |SCTBQT < 0.05 EPA 8141A| 0.05 Fail 0.05 i
11/15/2001 | SWAMP |SCTBQT 0.077 ELISA 0.05 Pass 0.05 1 0.077 1
EPA ceased sale of all indoor and outdoor residential products containing chlorpyrifos on December 31, 2001.
8/5/2002 SWAMP [SCTBQT 0.068 ELISA 0.05 Fail 0.05 il
8/5/2002 SWAMP_[SCTBQT 0.053 ELISA 0.05 Fail 0.05 il
8/20/2002 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 il
8/28/2002 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 il
8/28/2002 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
9/4/2002 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 il
9/4/2002 SWAMP [SCTBQT < 0.05 ELISA 0.05 Fail 0.05 il
9/19/2002 SWAMP_[SCTBQT < 0.05 ELISA 0.05 Fail 0.05 il
9/19/2002 SWAMP_[SCTBQT 0.055 ELISA 0.05 Fail 0.05 il
10/4/2002 SWAMP _[SCTBQT 0.051 ELISA 0.05 Fail 0.05 **
10/4/2002 SWAMP_[SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
10/10/2002 | LACDPW S29 < 0.05 EPA 505 0.05 Pass 0.05 1 < 0.05
10/19/2002 | SWAMP |SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
10/19/2002 | SWAMP |SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
11/7/2002 SWAMP [SCTBQT 0.061 ELISA 0.05 Fail 0.05 ol
11/8/2002 | LACDPW S29 < 0.05 EPA 501 0.05 Pass 0.05 1 < 0.05
11/18/2002 | SWAMP |SCTBQT 0.067 ELISA 0.05 Fail 0.05 ol
12/3/2002 SWAMP [SCTBQT 0.061 ELISA 0.05 Fail 0.05 **
12/16/2002 | LACDPW S29 < 0.05 EPA 502 0.05 Pass 0.05 1 < 0.05
12/18/2002 | SWAMP |SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
12/18/2002 | SWAMP |SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
1/2/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 **
1/2/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
1/13/2003 SWAMP | SCTBQT < 0.05 EPA 8141A| 0.05 Fail 0.05 ol
1/17/2003 SWAMP | SCTBQT 0.051 ELISA 0.05 Fail 0.05 ol
1/17/2003 SWAMP | SCTBQT 0.062 ELISA 0.05 Fail 0.05 **
2/1/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
2/1/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
2/11/2003 | LACDPW S29 < 0.05 EPA 503 0.05 Pass 0.05 1 < 0.05
2/16/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
2/16/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
3/3/2003 SWAMP | SCTBQT 0.096 ELISA 0.05 Fail 0.05 il
3/3/2003 SWAMP | SCTBQT 0.07 ELISA 0.05 Fail 0.05 **
3/15/2003 | LACDPW S29 < 0.05 EPA 504 0.05 Pass 0.05 1 < 0.05
3/18/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
4/2/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
4/2/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
4/17/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
4/17/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 ol
4/30/2003 | LACDPW S29 < 0.05 EPA 506 0.05 Pass 0.05 1 < 0.05
5/2/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
5/2/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
5/17/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
5/17/2003 SWAMP | SCTBQT < 0.05 ELISA 0.05 Fail 0.05 *x
10/28/2003 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/31/2003 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 *
12/25/2003 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/1/2004 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/13/2004 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/17/2004 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/26/2004 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/7/2005 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
3/9/2005 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/17/2005 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
11/29/2005 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
12/31/2005 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/14/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
2/17/2006 [ LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
4/25/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
10/31/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
12/9/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
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ATTACHMENT B

APPENDIX E - TABLE E1

SANTA CLARA RIVER REACH 6 - CHLORPYRIFOS

Fishand || o 4-Day A Ders 4-Day
. s Sample -Day Average verage
Sgr;tzle Source Location | Qualifier Chl(?] rg/)ll_r)lfos Method Pg;//LR)L QA/QC 4G_a|13r2§ Usable? |Qualifier| Concentration Exceed
(1=Yes) (ug/L) CCC?
ccc
(1=Yes)
12/16/2006 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
1/30/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
2/19/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 *
2/22/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
4/2/2007 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
9/21/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
11/25/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 *
11/29/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
12/6/2007 | LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05
4/9/2008 LACDPW S29 < 0.05 EPA 507 0.05 Pass 0.05 1 < 0.05

* = Data averaged for 4-Day average

** = Data failed QAPP provisions

LACDPW - Los Angeles County Department of Public Works

SWAMP - Surface Water Ambient Monitoring Program
Fish and Game - California Department of Fish and Game
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0 of 30 4-day averages since EPA ban on residential sales exceed
Criterion Continuous Concentration (CCC)




ATTACHMENT B
APPENDIX G - TABLE G1
SANTA CLARA RIVER REACH 6 - DIAZINON

o Is Sample Exceeds 4-day Exceeds
Date Source Location | Qualifier Diazinon Method PQL/RL QA/QC| Usable? cme CMC | Qualifier| Average cee CCC
(ug/L) (ug/) a=ves) | M9V | 1= ves) wg) |99 (1 = ves)
10/31/2001 | SWAMP |403STCBQT 2 ELISA 0.03 Pass 1 0.16 2 0.1 1
10/31/2001 | SWAMP [403STCBQT 2.25 |[EPA8141A| 0.02 Fail 0.16 *x 0.1
11/15/2001 | SWAMP [403STCBQT 1.69 ELISA 0.03 Pass 1 0.16 1.69 0.1 1
8/5/2002 | SWAMP [403STCBQT 4.29 ELISA 0.03 Fail 0.16 *x 0.1
8/5/2002 | SWAMP |403STCBQT 4.14 ELISA 0.03 Fail 0.16 * 0.1
8/20/2002 | SWAMP |403STCBQT 6.7 ELISA 0.03 Fail 0.16 *x 0.1
8/28/2002 | SWAMP [ 403BQT104 0.858 ELISA 0.03 Fail 0.16 ** 0.1
8/28/2002 | SWAMP [ 403BQT105 0.435 ELISA 0.03 Fail 0.16 *x 0.1
8/28/2002 | SWAMP [ 403BQT106 4.07 ELISA 0.03 Fail 0.16 el 0.1
8/28/2002 | SWAMP [ 403BQT106 3.98 ELISA 0.03 Fail 0.16 ** 0.1
8/28/2002 | SWAMP [ 403BQT109 0.862 ELISA 0.03 Fail 0.16 * 0.1
8/28/2002 | SWAMP [403STCBQT 5.74 ELISA 0.03 Fail 0.16 ** 0.1
8/28/2002 | SWAMP [403STCBQT 5.75 ELISA 0.03 Fail 0.16 * 0.1
9/4/2002 | SWAMP |403STCBQT 6.05 ELISA 0.03 Fail 0.16 ** 0.1
9/4/2002 | SWAMP |403STCBQT 5.57 ELISA 0.03 Fail 0.16 * 0.1
9/19/2002 | SWAMP [403STCBQT 1.29 ELISA 0.03 Fail 0.16 ** 0.1
9/19/2002 | SWAMP [403STCBQT 1.23 ELISA 0.03 Fail 0.16 ** 0.1
10/4/2002 | SWAMP | 403STCBQT 1.52 ELISA 0.03 Fail 0.16 x* 0.1
10/10/2002| LADPW S29 < 0.01 EPA505 0.01 Pass 1 0.16 < 0.01 0.1
10/19/2002 | SWAMP |403STCBQT 2.67 ELISA 0.03 Fail 0.16 ** 0.1
10/19/2002 | SWAMP [403STCBQT 2.55 ELISA 0.03 Fail *x 0.1
11/7/2002 | SWAMP | 403STCBQT 0.813 ELISA 0.03 Fail 0.16 ** 0.1
11/8/2002 | LADPW S29 0.43 EPA501 0.01 Pass 1 0.16 1 0.43 0.1 1
11/18/2002 | SWAMP |403STCBQT 1.07 ELISA 0.03 Fail 0.16 ** 0.1
12/3/2002 | SWAMP |403STCBQT 0.479 ELISA 0.03 Fail 0.16 *x 0.1
12/16/2002 | LADPW S29 < 0.01 EPAS502 0.01 Pass 1 0.16 < 0.01 0.1
12/18/2002 | SWAMP [403STCBQT 1.67 ELISA 0.03 Fail 0.16 *x 0.1
12/18/2002 | SWAMP |403STCBQT 1.57 ELISA 0.03 Fail 0.16 ** 0.1
1/2/2003 | SWAMP |403STCBQT 0.499 ELISA 0.03 Fail 0.16 *x 0.1
1/2/2003 | SWAMP [403STCBQT 0.382 ELISA 0.03 Fail 0.16 ** 0.1
1/13/2003 | SWAMP |403STCBQT 0.4 EPA 8141A| 0.02 Fail 0.16 *x 0.1
1/17/2003 | SWAMP | 403STCBQT 0.321 ELISA 0.03 Fail 0.16 ** 0.1
1/17/2003 | SWAMP |403STCBQT 0.277 ELISA 0.03 Fail 0.16 *x 0.1
2/1/2003 | SWAMP [403STCBQT 0.805 ELISA 0.03 Fail 0.16 ** 0.1
2/1/2003 | SWAMP [403STCBQT 0.718 ELISA 0.03 Fail 0.16 *x 0.1
2/11/2003 | LADPW S29 0.265 EPA503 0.01 Pass 1 0.16 1 0.265 0.1 1
2/16/2003 | SWAMP |403STCBQT 0.623 ELISA 0.03 Fail 0.16 *x 0.1
2/16/2003 | SWAMP |403STCBQT 0.556 ELISA 0.03 Fail 0.16 ** 0.1
3/3/2003 | SWAMP [403STCBQT 5.52 ELISA 0.03 Fail 0.16 *x 0.1
3/3/2003 | SWAMP [403STCBQT 4.97 ELISA 0.03 Fail 0.16 ** 0.1
3/15/2003 | LADPW S29 0.05 EPA504 0.01 Pass 1 0.16 0.05 0.1
3/18/2003 | SWAMP |403STCBQT 0.054 ELISA 0.03 Fail 0.16 ** 0.1
4/2/2003 | SWAMP |403STCBQT 0.979 ELISA 0.03 Fail 0.16 *x 0.1
4/2/2003 | SWAMP |403STCBQT 0.947 ELISA 0.03 Fail 0.16 ** 0.1
4/17/2003 | SWAMP [403STCBQT 0.315 ELISA 0.03 Fail 0.16 *x 0.1
4/17/2003 | SWAMP [403STCBQT 0.35 ELISA 0.03 Fail 0.16 ** 0.1
4/30/2003 | LADPW S29 0.023 EPA506 0.01 Pass 1 0.16 0.023 0.1
5/2/2003 | SWAMP |403STCBQT 0.512 ELISA 0.03 Fail 0.16 ** 0.1
5/2/2003 | SWAMP [403STCBQT 0.499 ELISA 0.03 Fail 0.16 *x 0.1
5/17/2003 | SWAMP [403STCBQT 1.32 ELISA 0.03 Fail 0.16 ** 0.1
5/17/2003 | SWAMP |403STCBQT 1.33 ELISA 0.03 Fail 0.16 *x 0.1
10/28/2003 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 * 0.1
10/31/2003| LADPW S29 0.082 EPA507 0.01 Pass 1 0.16 < 0.05 0.1
12/25/2003 | LADPW S29 0.021 EPA507 0.01 Pass 1 0.16 0.021 0.1
1/1/2004 | LADPW S29 0.028 EPA507 0.01 Pass 1 0.16 0.028 0.1
1/7/2004 | LACSD RB 0.39 Swagi41l 0.05 Pass 1 0.16 1 0.39 0.1 1
1/13/2004 | LADPW S29 < 0.01 EPAS507 0.01 Pass 1 0.16 < 0.01 0.1
4/14/2004 | LACSD RB < 0.05 Sw8141 0.05 Pass 1 0.16 < 0.05 0.1
10/17/2004 | LADPW S29 0.41 EPAS507 0.01 Pass 1 0.16 1 0.41 0.1 1
10/26/2004 | LADPW S29 0.03 EPA507 0.01 Pass 1 0.16 0.03 0.1
11/1/2004 | LACSD RB < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
12/22/2004| LACSD RB < 0.05 Sws8141 0.05 Pass 1 0.16 < 0.05 0.1
EPA ceased sale of all indoor and outdoor non-agricultural products containing diazinon on December 31, 2004.
1/7/2005 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
1/17/2005 | LACSD RB < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
2/7/2005 | LACSD RB 0.51 Swsg141 0.05 Pass 1 0.16 1 0.51 0.1 1
2/9/2005 | LACSD RA < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
3/9/2005 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
4/13/2005 | LACSD RA < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
4/13/2005 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
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ATTACHMENT B
APPENDIX G - TABLE G1
SANTA CLARA RIVER REACH 6 - DIAZINON

o Is Sample Exceeds 4-day Exceeds
Date Source Location | Qualifier Diazinon Method PQL/RL QA/QC| Usable? cme CMC | Qualifier| Average cee CCC
(ug/L) (ug/) a=ves) | M9V | 1= ves) wg) |99 (1 = ves)
7/6/2005 | LACSD RB < 0.1 SWs8141 0.1 Pass 1 0.16 < 0.1 0.1
10/3/2005 [ LACSD RB < 0.05 SwW8141 0.05 Pass 1 0.16 < 0.05 0.1
10/17/2005| LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
11/29/2005| LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
12/31/2005| LADPW S29 0.01 EPA507 0.01 Pass 1 0.16 0.01 0.1
1/9/2006 [ LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
1/14/2006 | LADPW S29 0.11 EPA507 0.01 Pass 1 0.16 0.11 0.1 1
2/17/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
4/17/2006 | LACSD RA < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
4/17/2006 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
4/20/2006 | LACSD RA < 0.05 SWs8141 0.05 Pass 1 0.16 * 0.1
4/25/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
7/5/2006 | LACSD RA < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
7/5/2006 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
10/16/2006| LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
10/31/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
12/9/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
12/16/2006 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
1/3/2007 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
1/30/2007 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
2/19/2007 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
2/22/2007 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 * 0.1
4/2/2007 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
4/2/2007 | LADPW S29 < 0.01 EPA507 0.01 Pass 1 0.16 < 0.01 0.1
7/16/2007 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
9/21/2007 | LADPW S29 < 0.05 EPA 507 0.01 Pass 1 0.16 < 0.05 0.1
10/15/2007| LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
11/25/2007 | LADPW S29 < 0.05 EPA 507 0.01 Pass 1 0.16 * 0.1
11/29/2007 | LADPW S29 < 0.05 EPA 507 0.01 Pass 1 0.16 < 0.05 0.1
12/6/2007 | LADPW S29 < 0.05 EPA 507 0.01 Pass 1 0.16 < 0.05 0.1
1/9/2008 | LACSD RB < 0.05 Swa8g141 0.05 Pass 1 0.16 < 0.05 0.1
4/7/2008 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1
4/9/2008 | LADPW S29 < 0.05 EPA 507 0.01 Pass 1 0.16 < 0.05 0.1
7/14/2008 | LACSD RB < 0.05 SW8141 0.05 Pass 1 0.16 < 0.05 0.1

* = Data averaged for 4-Day average

** = Data failed QAPP provisions
LADPW - Los Angeles Department of Public Works
SWAMP - Surface Water Ambient Monitoring Program
LACSD - Sanitation Districts of Los Angeles County

2 of 29 4-day averages from January 1, 2005 to April 2, 2007 exceed
Criterion Continuous Concentration (CCC)
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1 of 31 samples from January 1, 2005 to April 2, 2007 exceed
Criterion Maximum Concentration (CMC)




ATTACHMENT B

APPENDIX H - TABLE H1

COYOTE CREEK - DIAZINON

- Exceeds | Is Sample 4-day Exceeds
Date Source Location | Qualifier D|aZ|/rI1_on Method PQL//f L CN}E CMC Usable? | Qualifier| Average CC/E' CCC
(ugL) Wgl) | (W) |1 ~veg)| (1=ves) wa) | 9] (= ves)
10/28/2003 [ LACDPW S13 0.181 EPA507 0.01 0.16 1 1 * 0.1
10/31/2003 [ LACDPW S13 0 EPA507 0.01 0.16 1 0.0905 | 0.1
12/2/2003 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
12/2/2003 LACSD RA1 E 0.03 SW8141 0.05 0.16 1 E 0.03 0.1
12/25/2003 [ LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
1/1/2004 LACDPW S13 0.104 EPA507 0.01 0.16 1 0.104 0.1 1
1/7/2004 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
1/7/2004 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
1/13/2004 | LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
4/5/2004 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
4/5/2004 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
7/12/2004 LACSD RA1 0.24 SW8141 0.05 0.16 1 1 0.24 0.1 1
7/16/2004 LACSD RA 0.39 SW8141 0.05 0.16 1 1 0.39 0.1 1
7/16/2004 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
10/4/2004 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
10/4/2004 LACSD RA1 0.14 SW8141 0.05 0.16 1 0.14 0.1 1
10/17/2004 [ LACDPW S13 0.065 EPA507 0.01 0.16 1 0.065 0.1
10/26/2004 [ LACDPW S13 0.06 EPA507 0.01 0.16 1 0.06 0.1
11/16/2004 [ LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
12/5/2004 | LACDPW S13 0.079 EPA507 0.01 0.16 1 0.079 0.1
EPA ceased sale of all indoor and outdoor non-agricultural products containing diazinon on December 31, 2004.
1/7/2005 LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
1/17/2005 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
1/17/2005 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
3/9/2005 LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
4/4/2005 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
4/4/2005 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
6/23/2005 LACSD RA 0.19 SW8141 0.05 0.16 1 1 0.19 0.1 1
7/18/2005 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
7/18/2005 LACSD RA1 0.19 SW8141 0.05 0.16 1 1 0.19 0.1 1
10/10/2005 | LACSD RA 0.096 SW8141 0.05 0.16 1 0.096 0.1
10/10/2005 | LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
10/17/2005 [ LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
12/31/2005 [LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
1/5/2006 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
1/5/2006 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
1/14/2006 | LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
1/24/2006 | LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
2/17/2006 | LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
3/3/2006 LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
4/10/2006 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
4/10/2006 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
4/25/2006 | LACDPW S13 0 EPA507 0.01 0.16 1 0 0.1
7/12/2006 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
7/12/2006 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
10/11/2006 | LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
10/11/2006 | LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
11/1/2006 |LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
12/9/2006 | LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
1/8/2007 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
1/8/2007 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
2/10/2007 | LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
2/19/2007 | LACDPW S13 ND EPA507 0.01 0.16 1 * 0.1
2/22/2007 | LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
4/2/2007 LACDPW S13 0.147 EPA507 0.01 0.16 1 0.147 0.1 1
4/11/2007 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
4/11/2007 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
7/9/2007 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
7/9/2007 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
9/21/2007 | LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
10/8/2007 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
10/8/2007 LACSD RA1 < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
10/12/2007 [ LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
11/25/2007 [ LACDPW S13 ND EPA507 0.01 0.16 1 * 0.1
11/29/2007 [ LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
12/6/2007 | LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
12/18/2007 [ LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1
1/9/2008 LACSD RA < 0.05 SW8141 0.05 0.16 1 < 0.05 0.1
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ATTACHMENT B

APPENDIX H - TABLE H1
COYOTE CREEK - DIAZINON

- Exceeds | Is Sample 4-day Exceeds
Date Source Location | Qualifier D|aZ|/rI1_on Method PQL//f L CN}E CMC Usable? | Qualifier| Average CC/E' CCC

(ug/L) Ugl) | (W) | 1 Zveg)| (1=ves) wa) |9V 1 = ves)

1/9/2008 LACSD RA1 < 0.05 Sw8141 0.05 0.16 1 < 0.05 0.1

4/9/2008 | LACDPW S13 ND EPA507 0.01 0.16 1 ND 0.1

4/14/2008 LACSD RA < 0.05 Sw8141 0.05 0.16 1 < 0.05 0.1

4/14/2008 LACSD RA1 < 0.05 SwW8141 0.05 0.16 1 < 0.05 0.1

7/7/2008 LACSD RA < 0.05 Sw8141 0.05 0.16 1 < 0.05 0.1

7/7/2008 LACSD RA1 < 0.05 SwW8141 0.05 0.16 1 < 0.05 0.1

* = Data averaged for 4-Day average

LACDPW - Los Angeles County Department of Public Works
LACSD - Sanitation Districts of Los Angeles County

3 of 51 4-day averages from January 1, 2005 to July 7, 2008 exceed
Criterion Continuous Concentration (CCC)
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2 of 53 samples from January 1, 2005 to July 7, 2008 exceed
Criterion Maximum Concentration (CMC)




ATTACHMENT B
APPENDIX | - TABLE 11
COYOTE CREEK - COPPER

. 4-Day Dissolved| 4-Day Is Does Does
Sample Total Dissolved POL/RL Average Copper |Dissolve Sample | Sample | Sample
Source [ Location|Qualifier| Copper| Qualifier| Copper Method . |Hardness Usable | Exceed | Exceed
Date (ug/L) Concentration CMC dCcCC
(ug/L) (ug/L) (ug/L) (ug/L) (uglL) for CCC?| CMC CCC
(1=Yes) | (1=Yes)| (1=Yes)
8/5/1998 | LACSD ROE < 10 < 10 10 EPA200.8 10 235 30.1 18.6 1
8/5/1998 | LACSD RA < 10 < 10 10 EPA200.8 10 293.3 37.0 22.5 1
10/14/1998| LACDPW| S13 7.5 < 5.0 5 A220.1 5.0 400 49.6 29.3 1
11/8/1998 [ LACDPW| S13 12.3 6.2 5 A220.1 6.2 102 13.7 9.1 1
11/28/1998| LACDPW| S13 44.1 7.0 5 A220.1 * 140 18.5 * * *
12/1/1998 | LACDPW S13 13.7 7.5 5 A220.1 7.3 82 11.1 9.7 1
12/6/1998 | LACDPW| S13 10.9 < 5.0 5 A220.1 5.0 195 25.2 15.8 1
1/12/1999 | LACDPW S13 11.7 7.4 5 A220.1 7.4 400 49.6 29.3 1
1/21/1999 | LACDPW| S13 16.2 < 5.0 5 A220.1 * 176 22.9 * * *
1/25/1999 [ LACDPW| S13 9.3 5.0 5 A220.1 5.0 90 12.2 11.4 1
2/2/1999 |LACDPW| S13 9.9 < 5.0 5 A220.1 5.0 78 10.6 7.2 1
2/7/1999 | LACDPW S13 15.4 6.7 5 A220.1 * 140 18.5 * * *
2/10/1999 [ LACDPW| S13 14.1 < 5.0 5 A220.1 5.9 210 27.0 14.4 1
8/10/1999 | LACSD ROE < 10 < 10 10 EPA200.8 10 329.2 41.3 24.8 1
8/10/1999 [ LACSD RA < 10 < 10 10 EPA200.8 10 293.3 37.0 22.5 1
11/8/1999 [ LACDPW| S13 5.45 5.5 5 A220.1 5.5 192.7 24.9 15.7 1
12/31/1999| LACDPW| S13 19.1 16.4 5 A220.1 16.4 175 22.8 14.4 1 1
1/25/2000 [ LACDPW| S13 14.5 10.4 5 A220.1 10.4 90 12.2 8.2 1 1
1/30/2000 | LACDPW| S13 16 12.2 5 A220.1 12.2 105 14.1 9.3 1 1
2/10/2000 | LACDPW S13 14.5 5.1 5 A220.1 * 112 15.0 * * *
2/12/2000 [ LACDPW| S13 6.6 < 5.0 5 A220.1 5.1 84 11.4 8.8 1
2/16/2000 | LACDPW| S13 5.9 < 5.0 5 A220.1 * 70 9.6 6.6 * *
2/20/2000 [ LACDPW| S13 9.3 < 5.0 5 A220.1 5.0 56.8 7.9 5.5 1
2/23/2000 | LACDPW| S13 9.3 < 5.0 5 A220.1 * 104 13.9 * * *
2/27/2000 [ LACDPW| S13 12.9 5.4 5 A220.1 5.2 114 15.2 9.6 1
3/5/2000 | LACDPW S13 < 5 < 5.0 5 A220.1 * 70 9.6 * * *
3/8/2000 | LACDPW| S13 8.1 < 5.0 5 A220.1 5.0 80 10.9 7.0 1
8/1/2000 | LACSD R9E 10 10 10 EPA200.8 10 329.2 41.3 24.8 1
8/1/2000 | LACSD RA < 10 < 10 10 EPA200.8 10 293.3 37.0 22.5 1
10/12/2000| LACDPW/| S13 8.3 6.2 5 A220.1 6.2 230 29.5 18.2 1
10/28/2000| LACDPW| S13 11.9 < 5.0 5 A220.1 * 130 17.2 * * *
10/30/2000| LACDPW S13 10.7 7.4 5 A220.1 6.2 51.2 7.2 8.1 1 1
1/11/2001 | LACDPW| S13 8.93 6.3 5 A220.1 6.3 60 8.3 5.8 1 1
1/25/2001 [ LACDPW S13 13 7.7 5 A220.1 7.7 87.5 11.9 8.0 1
2/1/2001 |LACDPW| S13 8.45 < 5.0 5 A220.1 5.0 60 8.3 5.8 1
2/14/2001 | LACDPW S13 5.73 < 5.0 5 A220.1 5.0 110 14.7 9.7 1
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2/20/2001 [ LACDPW| S13 9.78 5.1 5 A220.1 5.1 60 8.3 5.8 1
2/28/2001 [ LACDPW| S13 8.18 < 5.0 5 A220.1 5.0 65 9.0 6.2 1
3/6/2001 |LACDPW| S13 6.53 < 5.0 5 A220.1 5.0 275 34.9 21.3 1
8/8/2001 | LACSD RA1 E 4.23 E 4.23 8 EPA200.8 4.23 400 49.6 29.3 1
8/14/2001 [ LACSD ROE < 8 < 8 8 EPA200.8 8 329.2 41.3 24.8 1
8/14/2001 [ LACSD RA 9 9 8 EPA200.8 9 293.3 37.0 225 1
9/10/2001 [ LACSD RA1 E 6.64 E 6.64 8 EPA200.8 6.64 400 49.6 29.3 1
10/2/2001 [ LACSD RA1 E 7.35 E 7.35 8 EPA200.8 7.35 400 49.6 29.3 1
11/7/2001 [ LACSD RA1 E 4.8 E 4.8 8 EPA200.8 4.8 400 49.6 29.3 1
11/12/2001| LACDPW| S13 8.79 3.6 0.5 | EPA200.8 3.6 150 19.7 12.7 1
11/24/2001| LACDPW| S13 14.7 8.4 0.5 | EPA200.8 8.4 105 14.1 9.3 1
11/29/2001| LACDPW| S13 22.3 15.6 0.5 [EPA200.8 15.6 140 18.5 11.9 1
12/3/2001 | LACDPW/| S13 241 15.1 0.5 | EPA200.8 15.1 95 12.8 8.6 1
12/6/2001 [ LACSD RA1 E 4.2 E 4.2 8 EPA200.8 4.2 400 49.6 29.3 1
1/17/2002 [ LACSD RA1 E 6 E 6 8 EPA200.8 6 400 49.6 29.3 1
1/28/2002 | LACDPW/| S13 14.6 4.9 0.5 | EPA200.8 4.9 83.2 11.3 7.7 1
2/20/2002 [ LACSD RA1 E 7.2 E 7.2 8 EPA200.8 7.2 400 49.6 29.3 1
3/6/2002 | LACSD RAL E 6.4 E 6.4 8 EPA200.8 6.4 396 49.1 29.0 1
4/4/2002 | LACSD RA1 8 8 8 EPA200.8 8 372 46.3 275 1
5/13/2002 [ LACSD RA1l < 8 < 8 8 EPA200.8 8 249 31.7 19.5 1
6/11/2002 [ LACSD RA1 E 3.5 E 3.5 8 EPA200.8 3.5 312 39.3 23.7 1
7/8/2002 | LACSD RA1 E 4.2 E 4.2 8 EPA200.8 4.2 311 39.1 23.6 1
8/13/2002 [ LACSD RA1 E 6.8 E 6.8 8 EPA200.8 6.8 388 48.2 28.5 1
8/27/2002 [ LACSD ROE < 8 < 8 8 EPA200.8 8 329.2 41.3 24.8 1
8/27/2002 [ LACSD RA 9 9 8 EPA200.8 9 293.3 37.0 225 1
9/10/2002 [ LACSD RA E 5 E 5 8 EPA200.8 5 293.3 37.0 22.5 1
9/10/2002 [ LACSD RA1 E 4.6 E 4.6 8 EPA200.8 4.6 400.0 49.6 29.3 1
10/9/2002 | LACSD RA 10 10 8 EPA200.8 10 298 37.6 22.8 1
10/9/2002 [ LACSD RA1 E 5 E 5 8 EPA200.8 5 313 39.4 23.7 1
10/10/2002| LACDPW| S13 9.94 4.0 5 EPA200.8 4.0 195 25.2 15.8 1
10/21/2002] LACSD ROE 84 84 8 EPA200.8 84 260 33.1 20.3 1
11/8/2002 | LACDPW| S13 45.9 11.7 5 EPA200.8 11.7 130 17.2 11.2 1
11/20/2002| LACSD RA E 4 E 4 8 EPA200.8 4 293.3 37.0 225 1
11/20/2002| LACSD RA1 E 6 E 6 8 EPA200.8 6 400 49.6 29.3 1
12/16/2002| LACDPW| S13 9.91 4.2 5 EPA200.8 4.2 60 8.3 5.8 1
12/23/2002| LACSD RA1 E 6 E 6 8 EPA200.8 6 400 49.6 29.3 1
12/30/2002] LACSD RA E 5 E 5 8 EPA200.8 5 293.3 37.0 225 1
1/6/2003 [ LACSD RA E 7 E 7 8 EPA200.8 7 293.3 37.0 22.5 1
1/6/2003 [ LACSD RA1 E 5 E 5 8 EPA200.8 5 400.0 49.6 29.3 1
1/21/2003 | LACSD R9E E 2 E 2 8 EPA200.8 2 332 41.6 25.0 1
2/10/2003 [ LACSD RA E 5 E 5 8 EPA200.8 5 293.3 37.0 225 1
2/10/2003 [ LACSD RA1 10 10 8 EPA200.8 10 400.0 49.6 29.3 1
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2/11/2003 [ LACDPW| S13 17.9 4.8 5 EPA200.8 4.8 180 23.4 14.8 1
3/3/2003 | LACSD RA E 4 E 4 8 EPA200.8 4 293.3 37.0 225 1
3/3/2003 | LACSD RA1 E 5 E 5 8 EPA200.8 5 400.0 49.6 29.3 1
3/15/2003 [ LACDPW| S13 12.1 4.8 5 EPA200.8 4.8 45.6 6.4 4.6 1
4/1/2003 | LACSD ROE 13 13 8 EPA200.8 13 351 43.9 26.2 1
4/3/2003 | LACDPW/| S13 10.1 6.9 5 EPA200.8 6.9 340 42.6 255 1
4/10/2003 | LACSD RA 10 10 8 EPA200.8 10 293.3 37.0 225 1
4/10/2003 | LACSD RA1 E 6 E 6 8 EPA200.8 6 400.0 49.6 29.3 1
5/15/2003 [ LACSD RA E 5 E 5 8 EPA200.8 5 293.3 37.0 22.5 1
5/15/2003 [ LACSD RA1 < 8 < 8 8 EPA200.8 8 400.0 49.6 29.3 1
6/11/2003 [ LACSD RA E 7 E 7 8 EPA200.8 7 293.3 37.0 22.5 1
6/11/2003 [ LACSD RA1 E 6 E 6 8 EPA200.8 6 400.0 49.6 29.3 1
7/8/2003 | LACSD ROE < 8 < 8 8 EPA200.8 8 351 43.9 26.2 1
7/14/2003 [ LACSD RA < 8 < 8 8 EPA200.8 8 222 28.5 17.7 1
7/14/2003 [ LACSD RA1 9 9 8 EPA200.8 9 400 49.6 29.3 1
8/13/2003 [ LACSD RA E 7 E 7 8 EPA200.8 7 293.3 37.0 22.5 1
8/13/2003 [ LACSD RA1 E 6 E 6 8 EPA200.8 6 400.0 49.6 29.3 1
9/8/2003 | LACSD RA E 3 E 3 8 EPA200.8 3 293.3 37.0 22.5 1
9/8/2003 | LACSD RA1 11 11 8 EPA200.8 11 400.0 49.6 29.3 1
10/7/2003 | LACSD ROE E 7 E 7 8 EPA200.8 7 258 32.8 20.1 1
10/15/2003] LACSD RA < 8 < 8 8 EPA200.8 8 293.3 37.0 225 1
10/15/2003| LACSD RA1 E 5 E 5 8 EPA200.8 5 400.0 49.6 29.3 1
10/31/2003| LACDPW| S13 97.5 5.6 5 EPA200.8 5.6 250 31.9 19.6 1
11/11/2003| LACSD RA < 8 < 8 8 EPA200.8 8 293.3 37.0 22.5 1
11/11/2003] LACSD RA1 < 8 < 8 8 EPA200.8 8 400.0 49.6 29.3 1
12/10/2003| LACSD RA E 7 E 7 8 EPA200.8 7 293.3 37.0 22.5 1
12/10/2003] LACSD RA1 9 9 8 EPA200.8 9 400.0 49.6 29.3 1
12/25/2003| LACDPW| S13 21.6 7.4 5 EPA200.8 7.4 190 24.6 15.5 1
1/1/2004 [LACDPW]| S13 17.6 11.0 5 EPA200.8 11.0 140 18.5 11.9 1
1/6/2004 [ LACSD R9E E 6 E 8.0 8 EPA200.8 8.0 310 39.0 23.5 1
1/8/2004 [ LACSD RA < 8 < 8.0 8 EPA200.8 8.0 309 38.9 235 1
1/8/2004 [ LACSD RA1 < 8 < 8.0 8 EPA200.8 8.0 400 49.6 29.3 1
1/13/2004 | LACDPW/| S13 8.58 6.4 5 EPA200.8 6.4 200 25.8 16.2 1
2/10/2004 [ LACSD RA E 4 E 8.0 8 EPA200.8 8.0 195 25.2 15.8 1
2/10/2004 [ LACSD RA1 < 8 < 8.0 8 EPA200.8 8.0 400 49.6 29.3 1
3/9/2004 | LACSD RA E 3 E 8.0 8 EPA200.8 8.0 265 33.7 20.6 1
3/9/2004 | LACSD RA1 E 5 E 8.0 8 EPA200.8 8.0 400 49.6 29.3 1
4/6/2004 | LACSD R9E E 7 E 8.0 8 EPA200.8 8.0 288 36.4 22.1 1
4/6/2004 | LACSD RA 8 8.0 8 EPA200.8 8.0 274 34.7 21.2 1
4/6/2004 | LACSD RA1 9 9.0 8 EPA200.8 9.0 383 47.6 28.2 1
5/11/2004 [ LACSD RA E 5 E 8.0 8 EPA200.8 8.0 278 35.2 215 1
5/11/2004 [ LACSD RA1 10 10.0 8 EPA200.8 10.0 382 47.5 28.1 1
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6/8/2004 | LACSD RA < 8 < 8.0 8 EPA200.8 8.0 391 48.6 28.7 1
6/8/2004 | LACSD RA1 < 8 < 8.0 8 EPA200.8 8.0 400 49.6 29.3 1
7/6/2004 | LACSD R9E 31 31.0 8 EPA200.8 31.0 400 49.6 29.3 1
7/13/2004 [ LACSD RA 16 16.0 8 EPA200.8 16.0 285 36.1 21.9 1
7/13/2004 [ LACSD RA1 E 4 E 8.0 8 EPA200.8 8.0 382 47.5 28.1 1
8/10/2004 [ LACSD RA < 8 < 8.0 8 EPA200.8 8.0 302 38.1 23.0 1
8/10/2004 [ LACSD RA1 < 8 < 8.0 8 EPA200.8 8.0 388 48.2 28.5 1
9/14/2004 [ LACSD RA E 6 E 8.0 8 EPA200.8 8.0 342 42.8 25.6 1
9/14/2004 [ LACSD RA1 E 5 E 8.0 8 EPA200.8 8.0 214 275 17.2 1
10/4/2004 [ LACSD ROE < 8 < 8.0 8 EPA200.8 8.0 204 26.3 16.5 1
10/4/2004 [ LACSD RA < 8 < 8.0 8 EPA200.8 8.0 202 26.1 16.3 1
10/4/2004 [ LACSD RA1 E 5 E 8.0 8 EPA200.8 8.0 352 44.0 26.2 1
10/17/2004| LACDPW| S13 23.3 7.3 5 EPA200.8 7.3 391 48.6 28.7 1
10/26/2004| LACDPW| S13 16.8 7.0 5 EPA200.8 * 371 46.2 * *
10/28/2004| LACDPW| S13 16.6 8.6 5 EPA200.8 7.8 294 37.1 225 1
11/15/2004| LACSD RA E 5 E 8.0 8 EPA200.8 8.0 297 37.5 22.7 1
11/15/2004| LACSD RA1 < 8 < 8.0 8 EPA200.8 8.0 400 49.6 29.3 1
11/16/2004| LACDPW| S13 11.2 4.4 5 EPA200.8 4.4 380 47.3 28.0 1
12/5/2004 | LACDPW/| S13 44.5 5.9 5 EPA200.8 5.9 334 41.9 25.1 1
12/7/2004 | LACSD RA < 8 < 8.0 8 EPA200.8 8.0 224 28.7 17.8 1
12/7/2004 [ LACSD RA1 < 8 < 8.0 8 EPA200.8 8.0 365 45.5 27.1 1
1/7/2005 [LACDPW/| S13 22.5 6.4 5 EPA200.8 6.4 265 33.7 20.6 1
1/25/2005 [ LACSD ROE 3.6 3.6 0.5 | EPA200.8 3.6 393 48.8 28.8 1
1/25/2005 | LACSD RA 3.1 3.1 0.5 [EPA200.8 3.1 356 44.5 26.5 1
1/25/2005 [ LACSD RA1 7 7.0 0.5 | EPA200.8 7.0 400 49.6 29.3 1
2/14/2005 [ LACSD RA 2.9 2.9 0.5 [EPA200.8 2.9 362 45.2 26.9 1
2/14/2005 [ LACSD RA1 3.7 3.7 0.5 | EPA200.8 3.7 400 49.6 29.3 1
3/9/2005 | LACDPW| S13 11.7 5.4 5 EPA200.8 5.4 342 42.8 25.6 1
3/22/2005 [ LACSD RA 2.2 2.2 0.5 | EPA200.8 2.2 391 48.6 28.7 1
3/22/2005 [ LACSD RA1 4.1 4.1 0.5 [EPA200.8 4.1 400 49.6 29.3 1
4/12/2005 | LACSD ROE E 5 E 8.0 8 EPA200.8 8.0 371 46.2 275 1
4/12/2005 | LACSD RA 2.3 2.3 0.5 [EPA200.8 2.3 400 49.6 29.3 1
4/12/2005 | LACSD RA1 3.3 3.3 0.5 | EPA200.8 3.3 400 49.6 29.3 1
5/17/2005 [ LACSD RA 2.9 2.9 0.5 [EPA200.8 2.9 296 374 22.6 1
5/17/2005 [ LACSD RA1 6.2 6.2 0.5 | EPA200.8 6.2 400 49.6 29.3 1
6/21/2005 [ LACSD RA 5.6 5.6 0.5 [EPA200.8 * 315 39.6 * *
6/21/2005 [ LACSD RA1 5.5 5.5 0.5 | EPA200.8 5.5 380 47.3 28.0 1
6/23/2005 [ LACSD RA 5.7 5.7 0.5 [EPA200.8 * 400 49.6 * *
6/23/2005 [ LACSD RA 3.3 3.3 0.5 | EPA200.8 4.9 400 49.6 275 1
7/19/2005 [ LACSD R9E 8.2 8.2 0.5 [EPA200.8 8.2 294 37.1 22.5 1
7/19/2005 [ LACSD RA 8.6 8.6 0.5 | EPA200.8 8.6 260 33.1 20.3 1
7/19/2005 [ LACSD RA1 9.7 9.7 0.5 [EPA200.8 9.7 400 49.6 29.3 1
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8/9/2005 | LACSD RA 7.8 7.8 0.5 | EPA200.8 7.8 291 36.8 22.3 1

8/9/2005 | LACSD RA1 8.4 8.4 0.5 | EPA200.8 8.4 400 49.6 29.3 1

9/6/2005 | LACSD RA 2.4 2.4 0.5 | EPA200.8 2.4 250 31.9 19.6 1

9/6/2005 | LACSD RA1 5.3 5.3 0.5 | EPA200.8 5.3 400 49.6 29.3 1
10/11/2005| LACSD ROE 1.9 1.9 0.5 | EPA200.8 1.9 235 30.1 18.6 1
10/11/2005| LACSD RA 2.3 2.3 0.5 | EPA200.8 2.3 294 37.1 225 1
10/11/2005| LACSD RA1 4.5 4.5 0.5 | EPA200.8 4.5 400 49.6 29.3 1
10/17/2005| LACDPW| S13 63.2 10.7 5 EPA200.8 10.7 250 31.9 19.6 1
11/15/2005| LACSD RA 2.6 2.6 0.5 | EPA200.8 2.6 292 36.9 22.4 1
11/15/2005| LACSD RA1 4.5 4.5 0.5 | EPA200.8 4.5 400 49.6 29.3 1
12/13/2005| LACSD RA 2.8 2.8 0.5 | EPA200.8 2.8 275 34.9 21.3 1
12/13/2005| LACSD RA1l 4.8 4.8 0.5 [EPA200.8 4.8 400 49.6 29.3 1
12/31/2005| LACDPW| S13 7.52 6.8 5 EPA200.8 6.8 270 34.3 20.9 1
1/10/2006 | LACSD ROE 5 5.0 5 EPA200.8 5.0 326 40.9 24.6 1
1/10/2006 [ LACSD RA 1.8 18 0.5 | EPA200.8 1.8 295 37.2 22.6 1
1/10/2006 | LACSD RA1 3.4 3.4 0.5 [EPA200.8 3.4 400 49.6 29.3 1
1/14/2006 | LACDPW/| S13 13.7 12.5 5 EPA200.8 12.5 252 32.1 19.7 1
1/24/2006 | LACDPW| S13 9.13 6.0 5 EPA200.8 6.0 234 29.9 18.5 1

2/7/2006 | LACSD RA 1.36 1.4 0.5 | EPA200.8 1.4 263 33.4 20.5 1

2/7/2006 | LACSD RA1 4.63 4.6 0.5 [EPA200.8 4.6 400 49.6 29.3 1
2/17/2006 [ LACDPW| S13 16.7 5.3 5 EPA200.8 5.3 260 33.1 20.3 1

3/3/2006 | LACDPW| S13 56.9 4.3 5 EPA200.8 4.3 303 38.2 23.1 1

3/9/2006 | LACSD RA 1.57 1.6 0.5 | EPA200.8 1.6 232 29.7 18.4 1

3/9/2006 | LACSD RA1 3.98 4.0 0.5 [EPA200.8 4.0 400 49.6 29.3 1
4/17/2006 | LACSD ROE 5 5.0 5 EPA200.8 5.0 380 47.3 28.0 1
4/17/2006 | LACSD RA 2.4 2.4 0.5 [EPA200.8 2.4 278 35.2 21.5 1
4/17/2006 | LACSD RA1 4.05 4.1 0.5 | EPA200.8 4.1 400 49.6 29.3 1
4/25/2006 | LACDPW| S13 18.8 5.7 5 EPA200.8 5.7 251 32.0 19.7 1
5/16/2006 [ LACSD RA 2.31 2.3 0.5 | EPA200.8 2.3 250 31.9 19.6 1
5/16/2006 [ LACSD RA1 4.19 4.2 0.5 [EPA200.8 4.2 388 48.2 28.5 1
6/20/2006 [ LACSD RA 1.99 2.0 0.5 | EPA200.8 2.0 216 27.8 17.3 1
6/20/2006 [ LACSD RA1 4.11 4.1 0.5 [EPA200.8 4.1 400 49.6 29.3 1
6/26/2006 [ LACSD RA 2.7 2.7 0.5 | EPA200.8 * 269 34.1 * *
6/26/2006 [ LACSD RA 2.73 2.7 0.5 [EPA200.8 * 269 34.1 * *
6/26/2006 [ LACSD RA 2.76 2.8 0.5 | EPA200.8 * 269 34.1 * *
6/26/2006 [ LACSD RA 3.31 3.3 0.5 [EPA200.8 2.9 269 34.1 20.9 1
7/20/2006 [ LACSD ROE 5.9 5.0 5 EPA200.8 5.0 334 41.9 251 1
7/20/2006 [ LACSD RA 4.23 4.2 0.5 [EPA200.8 4.2 282 35.7 21.7 1
7/20/2006 [ LACSD RA1 5.53 5.5 0.5 | EPA200.8 5.5 311 39.1 23.6 1
8/22/2006 [ LACSD RA 4.78 4.8 0.5 | EPA200.8 4.8 400 49.6 29.3 1
8/22/2006 [ LACSD RA1 4.99 5.0 0.5 | EPA200.8 5.0 400 49.6 29.3 1
9/19/2006 | LACSD RA 3.9 3.9 0.5 | EPA200.8 3.9 288 36.4 22.1 1
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9/19/2006 [ LACSD RA1 55 55 0.5 | EPA200.8 5.5 391 48.6 28.7 1
10/24/2006| LACSD RA 3.74 3.7 0.5 | EPA200.8 3.7 252 32.1 19.7 1
10/24/2006| LACSD RA1 4.37 4.4 0.5 | EPA200.8 4.4 391 48.6 28.7 1
11/1/2006 | LACDPW/| S13 28.3 4.2 5 EPA200.8 4.2 240 30.7 18.9 1
11/21/2006| LACSD RA 5.42 5.4 0.5 | EPA200.8 5.4 234 29.9 18.5 1
11/21/2006| LACSD RA1 7.48 7.5 0.5 | EPA200.8 7.5 400 49.6 29.3 1
12/9/2006 | LACDPW/| S13 66.6 115 5 EPA200.8 115 400 49.6 29.3 1
12/14/2006| LACSD RA 2.85 2.9 0.5 | EPA200.8 2.9 250 31.9 19.6 1
12/14/2006| LACSD RA1 5.22 5.2 0.5 | EPA200.8 5.2 400 49.6 29.3 1
1/9/2007 | LACSD RA 2.84 2.8 0.5 | EPA200.8 2.8 186 24.1 15.2 1
1/9/2007 [ LACSD RA1 5.1 5.1 0.5 | EPA200.8 5.1 400 49.6 29.3 1
2/10/2007 [ LACDPW/| S13 73.2 8.0 5 EPA200.8 8.0 400 49.6 29.3 1
2/19/2007 [ LACDPW| S13 50.3 13.3 5 EPA200.8 * 382 47.5 * * *
2/22/2007 [ LACSD RA 4.21 4.2 0.5 [EPA200.8 4.2 260 33.1 20.3 1
2/22/2007 [ LACSD RA1 9.37 9.4 0.5 | EPA200.8 9.4 400 49.6 29.3 1
2/22/2007 [ LACDPW| S13 45.3 11.0 5 EPA200.8 12.2 388 48.2 28.3 1
3/8/2007 | LACSD RA 4.43 4.4 0.5 | EPA200.8 4.4 303 38.2 23.1 1
3/8/2007 | LACSD RA1 6.96 7.0 0.5 [EPA200.8 7.0 383 47.6 28.2 1
4/2/2007 | LACDPW/| S13 28.7 7.0 5 EPA200.8 7.0 400 49.6 29.3 1
4/12/2007 | LACSD RA 3.05 3.1 0.5 [EPA200.8 3.1 260 33.1 20.3 1
4/12/2007 | LACSD RA1 3.79 3.8 0.5 | EPA200.8 3.8 361 45.0 26.8 1

LACSD - Sanitation Districts of Los Angeles County
LACDPW - Los Angeles County Department of Public Works

* - Data is used in calculation of a 4-day average
** - Result Non-Detect with Detection Limit Greater than the CCC
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ATTACHMENT B
APPENDIX J - TABLE J1
COYOTE CREEK - LEAD

Sample ' - Total | Dissolved POL/RL Coqservative 5;2[225 4-Day Average Dissolved | Dissolved | Does Sample [ Does Sample
Date Source Location | Qualifier| Lead Lead (uglL) Method Dissolved cce? Concentration Hardness | Lead CMC|Lead CCC| Exceed CMC | Exceed CCC
(ug/L)| (ugl/L) Lead (ug/L) (1=Ye§) (ug/L) (ug/L) (1=Yes) (1=Yes)

6/14/1995 | LACDPW S13 ND 5 A239.2 5 1 5 490 345.4 13.5

8/3/1995 LACSD ROE < 20 NA 20 [EPA200.8 20 ** 328r+Hxx 233.3 9.1

8/3/1995 LACSD RA < 20 NA 20 [EPA200.8 20 ** 293%+* 202.1 7.9

11/7/1995 [ LACDPW S13 ND 5 A239.2 5 1 5 470 331.1 12.9

12/12/1995| LACDPW S13 ND 5 A239.2 5 ** 110 71.6 2.8

12/23/1995| LACDPW S13 ND 5 A239.2 5 ** 135 89.4 35

1/9/1996 | LACDPW S13 ND 5 A239.2 5 1 5 315 219.4 8.6

1/21/1996 | LACDPW S13 ND 5 A239.2 5 ** 141 93.7 3.7

1/31/1996 | LACDPW S13 ND 5 A239.2 5 ** 90 57.6 2.2

2/3/1996 | LACDPW S13 ND 5 A239.2 5 1 5 200 136.1 5.3

2/6/1996 LACSD R9E < 20 NA 20 [EPA200.8 20 ** 328rrxx 233.3 9.1

2/6/1996 LACSD RA < 20 NA 20 [EPA200.8 20 ** 293*+* 202.1 7.9

2/6/1996 LACSD RA1 < 20 NA 20 [EPA200.8 20 ** 293*+* 202.1 7.9

2/19/1996 | LACDPW S13 ND 5 A239.2 5 ** 40 235 0.9

3/5/1996 | LACDPW S13 ND 5 A239.2 5 ** 162 108.7 4.2

3/19/1996 | LACDPW S13 ND 5 A239.2 5 1 5 400 280.8 10.9

5/14/1996 | LACDPW S13 ND 5 A239.2 5 1 5 359 251.3 9.8

7/9/1996 | LACDPW S13 ND 5 A239.2 5 1 5 400 280.8 10.9

8/5/1996 LACSD R9E < 20 NA 20 [EPA200.8 20 ** 328rrxx 233.3 9.1

8/5/1996 LACSD RA < 20 NA 20 [EPA200.8 20 ** 293*+* 202.1 7.9

10/30/1996| LACDPW S13 ND 1 A239.2 1 1 1 110 71.6 2.8

11/21/1996| LACDPW S13 ND 1 A239.2 1 1 1 60 36.9 1.4

12/9/1996 [ LACDPW S13 2.0 1 A239.2 2 1 2 76.4 48.1 1.9 1
1/23/1997 | LACDPW S13 ND 1 A239.2 1 1 1 52 315 1.2

8/5/1997 LACSD ROE < 20 NA 20 [EPA200.8 20 ** 328rrxx 233.3 9.1

8/5/1997 LACSD RA < 20 NA 20 [EPA200.8 20 ** 293*+* 202.1 7.9

8/5/1997 LACSD RA1 < 20 NA 20 [EPA200.8 20 ** 293*+* 202.1 7.9

11/11/1997| LACDPW S13 ND 5 A239.2 5 1 * 270 186.8 *

11/14/1997| LACDPW S13 ND 5 A239.2 5 1 5 156 104.4 5.7

11/27/1997| LACDPW S13 38.0 5 A239.2 38 1 38 150 100.1 3.9 1
12/1/1997 | LACDPW S13 20.2 5 A239.2 20.2 1 20.2 50 30.1 1.2 1
12/6/1997 [ LACDPW S13 11.0 5 A239.2 11 1 11 70 43.7 1.7 1
12/19/1997| LACDPW S13 17.6 5 A239.2 17.6 1 17.6 50 30.1 1.2 1
1/3/1998 | LACDPW S13 ND 5 A239.2 5 ** 150 100.1 3.9

1/5/1998 | LACDPW S13 ND 5 A239.2 5 ** 110 71.6 2.8

1/10/1998 | LACDPW S13 144 5 A239.2 144 1 144 50 30.1 1.2 1
8/5/1998 LACSD ROE < 20 NA 20 [EPA200.8 20 ** 328rrxx 233.3 9.1

8/5/1998 LACSD RA < 20 NA 20 [EPA200.8 20 ** 293*+* 202.1 7.9

10/14/1998| LACDPW S13 ND 5 A239.2 5 1 5 420 295.2 11.5

11/8/1998 [ LACDPW S13 ND 5 A239.2 5 ** 102 66.0 2.6

11/28/1998| LACDPW S13 ND 5 A239.2 5 ** 140 93.0 3.6

12/1/1998 [ LACDPW S13 ND 5 A239.2 5 ** 82 52.0 2.0

12/6/1998 [ LACDPW S13 ND 5 A239.2 5 1 5 196 133.3 5.2

1/12/1999 [ LACDPW S13 ND 5 A239.2 5 1 5 440 309.6 12.1

1/20/1999 [ LACDPW S13 ND 5 A239.2 5 ** 176 118.8 4.6

1/25/1999 [ LACDPW S13 ND 5 A239.2 5 ** 90 57.6 2.2

1/31/1999 | LACDPW S13 ND 5 A239.2 5 ** 78 49.2 1.9
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ATTACHMENT B

Sample ' - Total | Dissolved POL/RL Coqservative 5;2[225 4-Day Average Dissolved | Dissolved | Does Sample [ Does Sample
Date Source Location | Qualifier| Lead Lead (uglL) Method Dissolved cce? Concentration Hardness | Lead CMC|Lead CCC| Exceed CMC | Exceed CCC
(ug/L)| (ugl/L) Lead (ug/L) (1=Ye§) (ug/L) (ug/L) (1=Yes) (1=Yes)

2/6/1999 | LACDPW S13 ND 5 A239.2 5 ** 140 93.0 3.6
2/9/1999 | LACDPW S13 ND 5 A239.2 5 1 5 210 1434 5.6
3/20/1999 | LACDPW S13 ND 5 A239.2 5 1 5 210 143.4 5.6
3/25/1999 | LACDPW S13 ND 5 A239.2 5 1 5 400 280.8 10.9
4/6/1999 | LACDPW S13 ND 5 A239.2 5 ** 92 59.0 2.3
4/8/1999 | LACDPW S13 ND 5 A239.2 5 1 5 210 1434 5.6
4/11/1999 | LACDPW S13 ND 5 A239.2 5 ** 51.2 30.9 1.2
8/10/1999 | LACSD ROE < 20 NA 20 [EPA200.8 20 ** 328r+Hxx 233.3 9.1
8/10/1999 | LACSD RA < 20 NA 20 [EPA200.8 20 ** 293%+* 202.1 7.9
8/10/1999 | LACSD RA1 0 NA 20 [EPA200.8 0 1 0 293*+* 202.1 7.9
11/8/1999 [ LACDPW S13 ND 5 A239.2 5 ** 176 118.8 2.9
12/31/1999| LACDPW S13 ND 5 A239.2 5 ** 175 118.1 4.6
1/25/2000 [ LACDPW S13 ND 5 A239.2 5 ** 90 57.6 2.2
1/30/2000 | LACDPW S13 ND 5 A239.2 5 ** 105 68.1 2.7
2/10/2000 | LACDPW S13 ND 5 A239.2 5 ** 112 73.0 2.8
2/12/2000 | LACDPW S13 ND 5 A239.2 5 ** 84 53.4 2.1
2/16/2000 | LACDPW S13 ND 5 A239.2 5 ** 70 43.7 1.7
2/20/2000 | LACDPW S13 ND 5 A239.2 5 ** 56.8 34.7 1.4
2/23/2000 | LACDPW S13 ND 5 A239.2 5 ** 104 67.4 2.6
2/27/2000 | LACDPW S13 ND 5 A239.2 5 ** 114 74.5 2.9
3/5/2000 | LACDPW S13 ND 5 A239.2 5 ** 70 43.7 1.7
3/8/2000 | LACDPW S13 ND 5 A239.2 5 ** 80 50.6 2.0
8/1/2000 LACSD R9E < 20 NA 20 [EPA200.8 20 ** 328rrxx 233.3 9.1
8/1/2000 LACSD RA < 20 NA 20 [EPA200.8 20 ** 293*+* 202.1 7.9
10/13/2000| LACDPW S13 ND 5 A239.2 5 1 5 230 157.9 6.2
10/29/2000| LACDPW S13 ND 5 A239.2 5 ** 130 85.8 3.3
10/31/2000| LACDPW S13 ND 5 A239.2 5 ** 51.2 30.9 1.2
1/12/2001 | LACDPW S13 ND 5 A239.2 5 ** 60 36.9 1.4
1/26/2001 [ LACDPW S13 ND 5 A239.2 5 ** 87.5 55.8 2.2
2/2/2001 | LACDPW S13 ND 5 A239.2 5 ** 60 36.9 1.4
2/15/2001 | LACDPW S13 ND 5 A239.2 5 ** 110 71.6 2.8
2/21/2001 | LACDPW S13 ND 5 A239.2 5 ** 60 36.9 1.4
3/1/2001 | LACDPW S13 ND 5 A239.2 5 ** 65 40.3 1.6
3/7/2001 | LACDPW S13 ND 5 A239.2 5 1 5 275 190.5 7.4
7/12/2001 | LACSD RA1 E 3.92 NA 10 |EPA200.8 10 1 10 325 230.6 9.0 1
8/8/2001 LACSD RA1 E 411 NA 10 |EPA200.8 10 1 10 419 318.7 124
8/14/2001 | LACSD R9E < 10 NA 10 |EPA200.8 10 ** 328rr*x 233.3 9.1
8/14/2001 | LACSD RA < 10 NA 10 |EPA200.8 10 ** 293*+* 202.1 7.9
9/10/2001 | LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 442 341.1 13.3
10/2/2001 [ LACSD RA1 3 NA 2.5 |EPA200.8 3 1 3 419 318.7 124
11/7/2001 [ LACSD RA1 E 1.9 NA 2.5 |EPA200.8 2.5 1 2.5 424 323.5 12.6
11/12/2001| LACDPW S13 0.9 0.5 |EPA200.8 0.86 1 0.86 150 100.1 3.9
11/24/2001| LACDPW S13 2.0 0.5 |EPA200.8 1.95 1 1.95 105 68.1 2.7
11/29/2001| LACDPW S13 0.7 0.5 |EPA200.8 * 1 * 140 93.0 *
12/3/2001 [ LACDPW S13 0.7 0.5 |EPA200.8 0.7 1 0.72 95 61.1 3.0
12/6/2001 [ LACSD RA1 4 NA 2.5 |EPA200.8 4 1 4 486 384.9 15.0
1/17/2002 [ LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 408 308.1 12.0
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Sample ' - Total | Dissolved POL/RL Coqservative 5;2[225 4-Day Average Dissolved | Dissolved | Does Sample [ Does Sample
Date Source Location | Qualifier| Lead Lead (uglL) Method Dissolved cce? Concentration Hardness | Lead CMC|Lead CCC| Exceed CMC | Exceed CCC
(ug/L)| (ugl/L) Lead (ug/L) (1=Ye§) (ug/L) (ug/L) (1=Yes) (1=Yes)
1/28/2002 [ LACDPW S13 ND 0.5 |EPA200.8 0.5 1 0.5 83.2 52.8 2.1
2/20/2002 | LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 400 300.4 11.7
3/6/2002 LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 396 296.6 11.6
4/4/2002 LACSD RA1 3 NA 2.5 |EPA200.8 3 1 3 372 273.9 10.2
5/13/2002 | LACSD RA1 E 1.7 NA 2.5 |EPA200.8 2.5 1 2.5 249 164.3 6.4
6/11/2002 | LACSD RA1 3 NA 2.5 |EPA200.8 3 1 3 312 218.9 8.5
7/8/2002 LACSD RA1 3 NA 2.5 |EPA200.8 3 1 3 311 218.0 8.5
8/13/2002 | LACSD RA1 3 NA 2.5 |EPA200.8 3 1 3 388 289.0 11.3
8/27/2002 | LACSD R9E < 10 NA 10 |EPA200.8 10 ** 328rrxx 233.3 9.1
8/27/2002 | LACSD RA < 10 NA 10 |EPA200.8 10 ** 293**+* 202.1 7.9
9/10/2002 | LACSD RA E 1 NA 2.5 |EPA200.8 2.5 1 2.5 293*x* 202.1 7.9
9/10/2002 | LACSD RA1 E 1.86 NA 2.5 |EPA200.8 25 1 25 432 331.3 12.9
10/9/2002 [ LACSD RA E 1.5 NA 2.5 |EPA200.8 2.5 1 2.5 298 206.5 8.1
10/9/2002 [ LACSD RA1 E 1.73 NA 2.5 |EPA200.8 25 1 25 308 215.4 8.4
10/10/2002| LACDPW S13 ND 5 EPA200.8 5 1 5 195 132.5 5.2
10/21/2002| LACSD ROE 38 NA 2.5 |EPA200.8 38 1 38 260 173.6 7.0 1
11/8/2002 [ LACDPW S13 ND 5 EPA200.8 5 ** 130 85.8 3.3
11/20/2002] LACSD RA E 1 NA 2.5 |EPA200.8 25 1 25 293%x* 202.1 7.9
11/20/2002| LACSD RA1 E 1 NA 2.5 |EPA200.8 2.5 1 2.5 473 371.9 14.5
12/16/2002| LACDPW S13 0.6 5 EPA200.8 0.62 1 0.62 60 36.9 1.4
12/23/2002] LACSD RA1 E 1.9 NA 2.5 |EPA200.8 2.5 1 2.5 487 385.9 15.0
12/30/2002] LACSD RA E 2 NA 2.5 |EPA200.8 25 1 25 293%x* 202.1 7.9
1/6/2003 LACSD RA E 1 NA 2.5 |EPA200.8 2.5 1 2.5 293*x* 202.1 7.9
1/6/2003 LACSD RA1 E 1 NA 2.5 |EPA200.8 25 1 25 432 331.3 12.9
1/21/2003 [ LACSD ROE E 1 NA 2.5 |EPA200.8 2.5 1 2.5 332 237.0 9.2
2/10/2003 | LACSD RA E 1.7 NA 2.5 |EPA200.8 25 1 25 293%x* 202.1 7.9
2/10/2003 | LACSD RA1 3 NA 2.5 |EPA200.8 3 1 3 432** 331.3 12.9
2/11/2003 | LACDPW S13 0.6 5 EPA200.8 0.58 1 0.58 180 121.7 4.7
3/3/2003 LACSD RA 2 NA 0.25 |EPA200.8 2 1 2 293*x* 202.1 7.9
3/3/2003 LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 432 331.3 12.9
3/15/2003 | LACDPW S13 ND 5 EPA200.8 5 ** 45.6 27.2 1.1
4/1/2003 LACSD ROE 3 NA 2.5 |EPA200.8 3 1 3 351 254.4 9.9
4/10/2003 | LACSD RA E 1.6 NA 2.5 |EPA200.8 2.5 1 2.5 293*x* 202.1 7.9
4/10/2003 | LACSD RA1 E 1.7 NA 2.5 |EPA200.8 25 1 25 432 331.3 12.9
4/30/2003 | LACDPW S13 ND 5 EPA200.8 5 1 5 340 237.5 9.3
5/15/2003 | LACSD RA 3 NA 2.5 |EPA200.8 3 1 3 293*+* 202.1 7.9
5/15/2003 | LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 432** 331.3 12.9
6/11/2003 | LACSD RA 4 NA 2.5 |EPA200.8 4 1 4 293*+* 202.1 7.9
6/11/2003 | LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 432** 331.3 12.9
7/8/2003 LACSD ROE 3 NA 2.5 |EPA200.8 3 1 3 351 254.4 9.9
7/14/2003 | LACSD RA 3 NA 2.5 |EPA200.8 3 1 3 222 142.0 5.9
7/14/2003 | LACSD RA1 6 NA 2.5 |EPA200.8 6 1 6 433 332.3 12.9
8/13/2003 | LACSD RA 2 NA 0.25 |EPA200.8 2 1 2 293*x* 202.1 7.9
8/13/2003 | LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 420 319.6 11.5
9/8/2003 LACSD RA 2 NA 0.25 |EPA200.8 2 1 2 293*x* 202.1 7.9
9/8/2003 LACSD RA1 5 NA 2.5 |EPA200.8 5 1 5 432** 331.3 12.9
10/7/2003 | LACSD ROE E 1 NA 2.5 |EPA200.8 2.5 1 2.5 258 171.9 6.9
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APPENDIX J - TABLE J1
COYOTE CREEK - LEAD

Sample ' - Total | Dissolved POL/RL Coqservative 5;2[225 4-Day Average Dissolved | Dissolved | Does Sample [ Does Sample
Date Source Location | Qualifier| Lead Lead (uglL) Method Dissolved cce? Concentration Hardness | Lead CMC|Lead CCC| Exceed CMC | Exceed CCC
(ug/L)| (ugl/L) Lead (ug/L) (1=Ye§) (ug/L) (ug/L) (1=Yes) (1=Yes)

10/15/2003| LACSD RA E 1 NA 2.5 |EPA200.8 2.5 1 2.5 293*x* 202.1 7.9
10/15/2003| LACSD RA1 E 1 NA 2.5 |EPA200.8 25 1 25 432 3313 12.9
10/28/2003| LACDPW S13 ND 5 EPA200.8 5 1 325 226.7 *

10/31/2003| LACDPW S13 ND 5 EPA200.8 5 1 5 225 154.2 7.4
11/11/2003| LACSD RA E 1 NA 2.5 |EPA200.8 2.5 1 2.5 293*x* 202.1 7.9
11/11/2003| LACSD RA1 E 1.6 NA 2.5 |EPA200.8 25 1 25 432 331.3 12.9
12/10/2003| LACSD RA E 1 NA 2.5 |EPA200.8 2.5 1 2.5 293*x* 202.1 7.9
12/10/2003| LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 432 331.3 12.9
12/25/2003| LACDPW S13 1.0 5 EPA200.8 0.96 1 0.96 92.8 59.5 2.3
1/1/2004 | LACDPW S13 1.5 5 EPA200.8 1.5 1 1.5 112 73.0 2.8
1/6/2004 LACSD ROE E 1 NA 2.5 |EPA200.8 2.5 1 2.5 310 217.2 8.5
1/8/2004 LACSD RA E 1 NA 2.5 |EPA200.8 25 1 25 293*x* 202.1 7.9
1/8/2004 LACSD RA1 E 1 NA 2.5 |EPA200.8 2.5 1 2.5 432 331.3 12.9
1/13/2004 [ LACDPW S13 ND 5 EPA200.8 5 1 5 395 277.2 10.8
2/10/2004 | LACSD RA E 1 NA 2.5 |EPA200.8 2.5 1 2.5 195 120.4 4.7
2/10/2004 | LACSD RA1 E 3.7 NA 2.5 |EPA200.8 3.7 1 3.7 453 352.0 13.7
3/9/2004 LACSD RA E 1 NA 2.5 |EPA200.8 2.5 1 2.5 265 177.9 6.9
3/9/2004 LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 429 328.4 12.8
4/6/2004 LACSD ROE E 1.6 NA 2.5 |EPA200.8 2.5 1 2.5 288 197.7 7.7
4/6/2004 LACSD RA E 1.7 NA 2.5 |EPA200.8 25 1 25 274 185.6 7.2
4/6/2004 LACSD RA1 E 1 NA 2.5 |EPA200.8 2.5 1 2.5 383 284.2 11.1
5/11/2004 | LACSD RA 2 NA 0.25 |EPA200.8 2 1 2 278 189.0 7.4
5/11/2004 | LACSD RA1 4 NA 2.5 |EPA200.8 4 1 4 382 283.3 11.0
6/8/2004 LACSD RA 2 NA 0.25 |EPA200.8 2 1 2 391 291.8 114
6/8/2004 LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 435 334.2 13.0
7/6/2004 LACSD ROE 3 NA 2.5 |EPA200.8 3.0 1 3.0 588 490.6 19.1
7/13/2004 | LACSD RA 5 NA 0.25 |EPA200.8 5 1 5 285 195.1 7.6
7/13/2004 | LACSD RA1 E 1.8 NA 2.5 |EPA200.8 25 1 25 382 283.3 11.0
8/10/2004 | LACSD RA E 1.5 NA 2.5 |EPA200.8 2.5 1 2.5 302 210.0 8.2
8/10/2004 | LACSD RA1 E 1.9 NA 2.5 |EPA200.8 25 1 25 388 289.0 11.3
9/14/2004 | LACSD RA E 1 NA 2.5 |EPA200.8 2.5 1 2.5 342 246.1 9.6
9/14/2004 | LACSD RA1 E 1.6 NA 2.5 |EPA200.8 25 1 25 214 135.5 5.3
10/4/2004 [ LACSD ROE E 1 NA 2.5 |EPA200.8 2.5 1 2.5 204 1275 5.0
10/4/2004 [ LACSD RA E 1 NA 2.5 |EPA200.8 25 1 25 202 125.9 4.9
10/4/2004 [ LACSD RA1 E 1.9 NA 2.5 |EPA200.8 2.5 1 2.5 352 255.3 9.9
10/17/2004| LACDPW S13 ND 5 EPA200.8 5 1 5 200 136.1 5.3
10/26/2004| LACDPW S13 ND 5 EPA200.8 5 ** 50 30.1 1.2
11/15/2004| LACSD RA E 0.5 NA 2.5 |EPA200.8 25 1 25 297 205.6 8.0
11/15/2004| LACSD RA1 E 1 NA 2.5 |EPA200.8 2.5 1 2.5 410 310.0 12.1
11/16/2004| LACDPW S13 ND 5 EPA200.8 5 1 5 410 288.0 11.2
12/5/2004 | LACDPW S13 ND 5 EPA200.8 5 ** 110 71.6 2.8
12/7/2004 [ LACSD RA E 0.3 NA 2.5 |EPA200.8 25 1 25 224 143.6 5.6
12/7/2004 [ LACSD RA1 E 0.5 NA 2.5 |EPA200.8 2.5 1 2.5 365 267.3 10.4
1/7/2005 | LACDPW S13 1.7 5 EPA200.8 1.67 1 1.67 64 39.6 1.5 1
1/25/2005 [ LACSD ROE 0.76 NA 0.25 |EPA200.8 0.8 1 0.8 393 293.7 11.4
1/25/2005 [ LACSD RA 0.54 NA 0.25 |EPA200.8 0.54 1 0.54 356 259.0 10.1
1/25/2005 [ LACSD RA1 2 NA 0.25 |EPA200.8 2 1 2 622 526.9 20.5

Page 4 of 6




ATTACHMENT B
APPENDIX J - TABLE J1
COYOTE CREEK - LEAD

Sample ' - Total | Dissolved POL/RL Coqservative 5;2[225 4-Day Average Dissolved | Dissolved | Does Sample [ Does Sample
Date Source Location | Qualifier| Lead Lead (uglL) Method Dissolved cce? Concentration Hardness | Lead CMC|Lead CCC| Exceed CMC | Exceed CCC
(ug/L)| (ugl/L) Lead (ug/L) (1=Ye§) (ug/L) (ug/L) (1=Yes) (1=Yes)
2/14/2005 | LACSD RA 0.39 NA 0.25 |EPA200.8 0.39 1 0.39 362 264.5 10.3
2/14/2005 | LACSD RA1 0.45 NA 0.25 |EPA200.8 0.45 1 0.45 514 413.4 16.1
3/9/2005 | LACDPW S13 ND 5 EPA200.8 5 1 5 520 366.8 14.3
3/22/2005 | LACSD RA 0.33 NA 0.25 |EPA200.8 0.33 1 0.33 391 291.8 114
3/22/2005 | LACSD RA1 0.26 NA 0.25 |EPA200.8 0.26 1 0.26 574 475.7 18.5
4/12/2005 | LACSD ROE E 0.6 NA 2.5 |EPA200.8 25 1 25 371 273.0 10.6
4/12/2005 | LACSD RA E 0.14 NA 0.25 |EPA200.8 0.25 1 0.25 405 305.2 11.9
4/12/2005 | LACSD RA1 E 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 531 430.8 16.8
5/17/2005 | LACSD RA 0.37 NA 0.25 |EPA200.8 0.37 1 0.37 296 204.8 8.0
5/17/2005 | LACSD RA1 0.76 NA 0.25 |EPA200.8 0.76 1 0.76 491 390.0 15.2
6/21/2005 | LACSD RA 1.2 NA 0.25 |EPA200.8 1.2 * * 315 221.6 * *
6/21/2005 | LACSD RA1 1 NA 0.25 |EPA200.8 1 1 1 380 281.4 11.0
6/23/2005 | LACSD RA 0.8 NA 0.25 |EPA200.8 0.8 * * 491 390.0 * *
6/23/2005 | LACSD RA < 0.25 NA 0.25 |EPA200.8 0.25 1 0.8 491 390.0 13.0
7/19/2005 | LACSD ROE 3.5 NA 2.5 |EPA200.8 3.5 1 3.5 294 203.0 7.9
7/19/2005 | LACSD RA 3 NA 0.25 |EPA200.8 3 1 3 260 173.6 6.8
7/19/2005 | LACSD RA1 3.6 NA 0.25 |EPA200.8 3.6 1 3.6 436 335.2 13.1
8/9/2005 LACSD RA 34 NA 0.25 |EPA200.8 34 1 34 291 200.4 7.8
8/9/2005 LACSD RA1 3.4 NA 0.25 |EPA200.8 3.4 1 3.4 432 331.3 12.9
9/6/2005 LACSD RA 0.39 NA 0.25 |EPA200.8 0.39 1 0.39 250 165.1 6.4
9/6/2005 LACSD RA1 0.84 NA 0.25 |EPA200.8 0.84 1 0.84 441 340.1 13.3
10/11/2005| LACSD ROE < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 235 152.6 5.9
10/11/2005| LACSD RA < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 294 203.0 7.9
10/11/2005| LACSD RA1 0.29 NA 0.25 |EPA200.8 0.29 1 0.29 482 380.9 14.8
10/17/2005| LACDPW S13 0.6 5 EPA200.8 0.64 1 0.64 210 143.4 5.6
11/15/2005| LACSD RA < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 292 201.2 7.8
11/15/2005| LACSD RA1 0.59 NA 0.25 |EPA200.8 0.59 1 0.59 516 415.4 16.2
12/13/2005| LACSD RA < 2.5 NA 2.5 |EPA200.8 25 1 25 275 186.4 7.3
12/13/2005| LACSD RA1 < 2.5 NA 2.5 |EPA200.8 2.5 1 2.5 505 404.2 15.7
12/31/2005| LACDPW S13 ND 5 EPA200.8 5 ** 180 121.7 4.7
1/10/2006 [ LACSD R9E < 2.5 NA 2.5 |EPA200.8 2.5 1 2.5 326 2315 9.0
1/10/2006 [ LACSD RA < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 295 203.9 7.9
1/10/2006 [ LACSD RA1 0.39 NA 0.25 |EPA200.8 0.39 1 0.39 545 445.4 17.4
1/14/2006 | LACDPW S13 ND 5 EPA200.8 5 ** 170 114.5 4.5
1/24/2006 | LACDPW S13 0.5 5 EPA200.8 0.5 1 0.5 420 295.2 11.5
2/7/2006 LACSD RA < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 263 176.1 6.9
2/7/2006 LACSD RA1 1.24 NA 0.25 |EPA200.8 1.24 1 1.24 460 358.9 14.0
2/17/2006 | LACDPW S13 ND 5 EPA200.8 5 1 5 380 266.4 104
3/3/2006 | LACDPW S13 0.8 5 EPA200.8 0.77 1 0.77 88 56.2 2.2
3/9/2006 LACSD RA < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 232 150.2 5.9
3/9/2006 LACSD RA1 0.31 NA 0.25 |EPA200.8 0.31 1 0.31 477 375.9 14.6
4/17/2006 | LACSD ROE < 2.5 NA 2.5 |EPA200.8 25 1 25 380 2814 11.0
4/17/2006 | LACSD RA < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 278 189.0 7.4
4/17/2006 | LACSD RA1 < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 492 391.0 15.2
4/25/2006 | LACDPW S13 ND 5 EPA200.8 5 1 5 370 259.2 10.1
5/16/2006 | LACSD RA < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 250 165.1 6.4
5/16/2006 | LACSD RA1 < 0.25 NA 0.25 |EPA200.8 0.25 1 0.25 388 289.0 11.3
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COYOTE CREEK - LEAD

Sample ' - Total | Dissolved POL/RL Coqservative 5;2[225 4-Day Average Dissolved | Dissolved | Does Sample | Does Sample
Date Source Location | Qualifier| Lead Lead (uglL) Method Dissolved cce? Concentration Hardness | Lead CMC|Lead CCC| Exceed CMC | Exceed CCC
(ug/L)| (ugl/L) Lead (ug/L) (1=Ye§) (ug/L) (ug/L) (1=Yes) (1=Yes)
6/20/2006 | LACSD RA 0.34 NA 0.25 |EPA200.8 0.34 1 0.34 216 137.1 5.3
6/20/2006 | LACSD RA1 0.62 NA 0.25 |EPA200.8 0.62 1 0.62 421 320.6 125
6/26/2006 | LACSD RA E 0.15 NA 0.25 |EPA200.8 0.25 * * 269 181.3 * *
6/26/2006 | LACSD RA E 0.14 NA 0.25 |EPA200.8 0.25 * * 269 181.3 * *
6/26/2006 | LACSD RA E 0.2 NA 0.25 |EPA200.8 0.25 * * 269 181.3 * *
6/26/2006 | LACSD RA 0.5 NA 0.25 |EPA200.8 0.5 1 0.3 269 181.3 7.1
7/20/2006 | LACSD ROE E 0.7 NA 2.5 |EPA200.8 2.5 1 2.5 334 238.8 9.3
7/20/2006 | LACSD RA 0.47 NA 0.25 |EPA200.8 0.47 1 0.47 282 1925 7.5
7/20/2006 | LACSD RA1 0.81 NA 0.25 |EPA200.8 0.81 1 0.81 311 218.0 8.5
8/22/2006 | LACSD RA 0.36 NA 0.25 |EPA200.8 0.36 1 0.36 413 312.9 12.2
8/22/2006 | LACSD RA1 0.36 NA 0.25 |EPA200.8 0.36 1 0.36 403 303.3 11.8
9/19/2006 | LACSD RA 0.42 NA 0.25 |EPA200.8 0.42 1 0.42 288 197.7 7.7
9/19/2006 | LACSD RA1 0.87 NA 0.25 |EPA200.8 0.87 1 0.87 391 291.8 11.4
10/24/2006| LACSD RA 0.35 NA 0.25 |EPA200.8 0.35 1 0.35 252 166.8 6.5
10/24/2006| LACSD RA1 0.6 NA 0.25 |EPA200.8 0.6 1 0.6 391 291.8 11.4
11/1/2006 | LACDPW S13 ND 5 EPA200.8 5 1 5 380 266.4 104
11/21/2006| LACSD RA 1.61 NA 0.25 |EPA200.8 1.61 1 1.61 234 151.8 5.9
11/21/2006| LACSD RA1 2.64 NA 0.25 |EPA200.8 2.64 1 2.64 415 314.8 12.3
12/9/2006 [ LACDPW S13 0.6 5 EPA200.8 0.62 1 0.62 250 172.3 6.7
12/14/2006| LACSD RA 0.29 NA 0.25 |EPA200.8 0.29 1 0.29 250 165.1 6.4
12/14/2006| LACSD RA1 0.73 NA 0.25 |EPA200.8 0.73 1 0.73 486 384.9 15.0
1/9/2007 LACSD RA 0.3 NA 0.25 |EPA200.8 0.3 1 0.3 186 113.3 4.4
1/9/2007 LACSD RA1 0.47 NA 0.25 |EPA200.8 0.47 1 0.47 486 384.9 15.0
2/10/2007 | LACDPW S13 1.1 5 EPA200.8 1.1 1 1.1 190 128.9 5.0
2/19/2007 | LACDPW S13 ND 5 EPA200.8 5 ** 140 93.0 3.6
2/22/2007 | LACSD RA 0.27 NA 0.25 |EPA200.8 0.27 1 0.27 260 173.6 6.8
2/22/2007 | LACSD RA1 0.44 NA 0.25 |EPA200.8 0.44 1 0.44 452 351.0 13.7
2/22/2007 | LACDPW S13 ND 5 EPA200.8 5 ** 180 121.7 4.7
3/8/2007 LACSD RA E 0.22 NA 0.25 |EPA200.8 0.25 1 0.25 303 210.9 8.2
3/8/2007 LACSD RA1 E 0.23 NA 0.25 |EPA200.8 0.23 1 0.23 383 284.2 11.1
4/2/2007 | LACDPW S13 ND 5 EPA200.8 5 1 5 350 244.8 9.5
4/12/2007 | LACSD RA E 0.22 NA 0.25 |EPA200.8 0.25 1 0.25 260 173.6 6.8
4/12/2007 | LACSD RA1 E 0.16 NA 0.25 |EPA200.8 0.16 1 0.16 361 263.6 10.3

LACSD - Sanitation Districts of Los Angeles County
LACDPW - Los Angeles County Department of Public Works
* - Data is used in calculation of a 4-day average
** - non detect with detection limit greater than the CCC
*** _ Concurrent hardness unavailable so average RA Hardness used
*++%_ Concurrent hardness unavailable so average RA1 Hardness used
*+k% - Concurrent hardness unavailable so average ROE Hardness used
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9 of 195 4-day averages exceed
Criterion Continuous Concentration (CCC)

0 of 267 samples exceed
Criterion Maximum Concentration (CMC)
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ABSTRACT / We developed a benthic macroinvertebrate
index of biological integrity (B-IBI) for the semiarid and
populous southern California coastal region. Potential refer-
ence sites were screened from a pool of 275 sites, first with
quantitative GIS landscape analysis at several spatial scales
and then with local condition assessments (in-stream and

riparian) that quantified stressors acting on study reaches.
We screened 61 candidate metrics for inclusion in the B-I1BI
based on three criteria: sufficient range for scoring, respon-
siveness to watershed and reach-scale disturbance gradi-
ents, and minimal correlation with other responsive metrics.
Final metrics included: percent collector-gatherer + collector-
filterer individuals, percent noninsect taxa, percent tolerant
taxa, Coleoptera richness, predator richness, percent intol-
erant individuals, and EPT richness. Three metrics had lower
scores in chaparral reference sites than in mountain refer-
ence sites and were scored on separate scales in the B-IBI.
Metrics were scored and assembled into a composite B-IBl,
which was then divided into five roughly equal condition
categories. PCA analysis was used to demonstrate that the
B-IBI was sensitive to composite stressor gradients; we also
confirmed that the B-IBI scores were not correlated with
elevation, season, or watershed area. Application of the B-IBI
to an independent validation dataset (69 sites) produced
results congruent with the development dataset and a sep-
arate repeatability study at four sites in the region confirmed
that the B-IBI scoring is precise. The SoCal B-IBl is an
effective tool with strong performance characteristics and
provides a practical means of evaluating biotic condition of
streams in southern coastal California.

Assemblages of freshwater organisms (e.g., fish,
macroinvertebrates, and periphyton) are commonly
used to assess the biotic condition of streams, lakes,
and wetlands because the integrity of these assem-
blages provides a direct measure of ecological condi-
tion of these water bodies (Karr and Chu 1999). Both
multimetric (Karr and others 1986; Kerans and Karr
1994; McCormick and others 2001; Klemm and others
2003) and multivariate (Wright and others 1983;
Hawkins and others 2000; Reynoldson and others
2001) methods have been developed to characterize
biotic condition and to establish thresholds of ecolog-
ical impairment. In both approaches, the ability to

KEY WORDS: Benthic macroinvertebrates; B-IBI; Biomonitoring;
Mediterranean climate
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recognize degradation at study sites relies on an
understanding of the organismal assemblages expected
in the absence of disturbance. Thus, the adoption of a
consistent and quantifiable method for defining ref-
erence condition is fundamental to any biomonitoring
program (Hughes 1995).

Southern California faces daunting challenges in
the conservation of its freshwater resources due to its
aridity, its rapidly increasing human population, and its
role as one of the world’s top agricultural producers. In
recent years, several state and federal agencies have
become increasingly involved in developing analytical
tools that can be used to assess the biological and
physical condition of California’s streams and rivers.
For example, the US Environmental Protection Agency
(EPA), the US Forest Service (USFS), and California’s
state and regional Water Quality Control Boards
(WQCBs) have collected fish, periphyton and benthic
macroinvertebrates (BMIs) from California streams
and rivers as a critical component of regional water

© 2005 Springer Science+Business Media, Inc.
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quality assessment and management programs. To-
gether, these agencies have sampled BMIs from thou-
sands of sites in California, but no analysis of BMI
assemblage datasets based on comprehensively defined
regional reference conditions has yet been under-
taken. In the only other large-scale study within the
state, Hawkins and others (2000) developed a predic-
tive model of biotic integrity for third- to fourth-order
streams on USFS lands in three montane regions in
northern California. This ongoing effort (Hawkins
unpublished) is an important contribution to bioas-
sessment in the state, but the emphasis of this work has
been concentrated on logging impacts within USFS
lands. The lack of a broadly defined context for inter-
pretation of BMI-based bioassessment remains the
single largest impediment to the development of bi-
ocriteria for the majority of California streams and
rivers. This article presents a benthic index of biotic
integrity (B-IBI) for wadeable streams in southern
coastal California assembled from BMI data collected
in the region by the USFS, EPA, and state and regional
WQCBs between 2000 and 2003.

Methods

Study Area

The Southern Coastal California B-IBI (SoCal B-
IBI) was developed for the region bounded by Mon-
terey County in the north, the Mexican border in the
south, and inland by the eastern extent of the
southern Coast Ranges (Figure 1). This Mediterra-
nean climate region comprises two Level III ecore-
gions Omernik 1987) and shares a
common geology (dominated by recently uplifted and
poorly consolidated marine sediments) and hydrology

(Figure 1;

(precipitation averages 10-20 in./year in the lower
elevations and 20-30 in./year in upper elevations,
reaching 30-40 in./year in the highest elevations and
in some isolated coastal watersheds (Spatial Climate
Analysis Service, Oregon State University, www.cli-
matesource.com). The human population in the re-
gion was approximately 20 million in 2000 and is
projected to exceed 28 million by 2025 (California
Department of Finance, Demographic Research Unit,
www.dof.ca.gov).

Field Protocols and Combining Datasets

The SoCal B-IBI is based on BMI and physical hab-
itat data collected from 275 sites (Figure 1) using the 3
protocols described in the following subsections. Sites
were sampled during base flow periods between April
and October of 2000-2003.

DOC#1335294

APPENDIX 1

Q Development Set, Reference
@ Development Set, Test Site
A Validation Set, Reference
A Validation Set, Test Sites

Southern California Mountains
|- Chaparral and Oak Woodlands

Figure 1. Map of study area showing the location of the
study area within California, the distribution of test and ref-
erence sites and development and validation sites, and the
boundaries of the two main ecoregions in the study area.

California Stream Bioassessment Protocol (CSBP, 144
sites). Several of the regional WQCBs in southern
coastal California have implemented biomonitoring
programs in their respective jurisdictions and have
collected BMIs according to the CSBP (Harrington
1999). At CSBP sites, three riffles within a 100-m reach
were randomly selected for sampling. At each riffle, a
transect was established perpendicular to the flow,
from which three separate areas of 0.18 m? each were
sampled upstream of a 0.3-m-wide D-frame net and
composited by transect. A total of 1.82 m? of substrate
was sampled per reach and 900 organisms were sub-
sampled from this material (300 organisms were pro-
cessed separately from each of 3 transects). Water
chemistry data were collected in accordance with the
protocols of the different regional WQCBs (Puckett
2002) and qualitative physical habitat characteristics
were measured according to Barbour and others
(1999) and Harrington (1999).

USFS (56 sites). The USFS sampled streams on na-
tional forest lands in southern California in 2000 and
2001 using the targeted riffle protocol of Hawkins and
others (2001). All study reaches were selected non-
randomly as part of a program to develop an inter-
pretive (reference) framework for the results of stream
biomonitoring studies on national forests in California.
BMIs were sampled at study reaches (containing at
least four fast-water habitat units) by disturbing two
separate 0.09-m? areas of substrate upstream of a 0.3-m-
wide D-frame net in each of four separate fast-water
units; a total of 0.72 m? was disturbed and all sample
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material from a reach was composited. Field crews used
a combination of qualitative and quantitative measures
to collect physical habitat and water chemistry data
(Hawkins and others 2001). A 500-organism subsample
was processed from the composite sample and identi-
fied following methods described by Vinson and Haw-
kins (1996).

Environmental Monitoring and Assessment Program
(EMAP, 75 sites). The EPA sampled study reaches in
southern coastal California from 2000 through 2003 as
part of its Western EMAP pilot project. A sampling
reach was defined as 40 times the average stream width
at the center of the reach, with a minimum reach
length of 150-m and maximum length of 500-m. A BMI
sample was collected at each site using the USFS
methodology described earlier (Hawkins and others
2001) in addition to a standard EMAP BMI sample (not
used in this analysis). A 500-organism subsample was
processed in the laboratory according to EMAP stan-
dard taxonomic effort levels (Klemm and others 1990).
Water chemistry samples were collected from the
midpoint of each reach and analyzed using EMAP
protocols (Klemm and Lazorchak 1994). Field crews
recorded physical habitat data using EPA qualitative
methods (Barbour and others 1999) and quantitative
methods (Kaufmann and others 1999).

As part of a methods comparison study, 77 sites were
sampled between 2000 and 2001 with both the CSBP
and USFS protocols. The two main differences between
the methods are the area sampled and the number of
organisms subsampled (discussed earlier). To deter-
mine the effect of sampling methodology on assess-
ment of biotic condition, we compared the average
difference in a biotic index score between the two
methods at each site. Biotic index scores were
computed with seven commonly used biotic metrics
(taxonomic richness, Ephemoptera, Plecoptera, and
Trichoptera (EPT) richness, percent dominant taxon,
sensitive EPT individuals, Shannon diversity, percent
intolerant taxa, and percent scraper individuals)
according to the following equation:

Score = Z (x; — X)/ sem;

where x; is the site value for the ith metric, x is the
overall mean for the ith metric, and SEM,; is the stan-
dard error of the mean for the ith metric. A score of
zero is the mean value.

Because USFS-style riffle samples were collected at
all EMAP sites, only two field methods were combined
in this study. All EMAP and CSBP samples were col-
lected and processed by the California Department of
Fish and Game’s Aquatic Bioassessment Laboratory
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(ABL) and all USFS samples were processed by the US
Bureau of Land Management’s Bug Lab in Logan,
Utah. Taxonomic data from both labs were combined
in an MS Access© database application that standard-
ized BMI taxonomic effort levels and metric calcula-
tions, allowing us to minimize any differences between
the two labs that processed samples. Taxonomic effort
followed standards defined by the California Aquatic
Macroinvertebrate Laboratory Network (CAMLnet
2002; www.dfg.ca.gov/cabw/camlnetste.pdf). Sites with
fewer than 450 organisms sampled were omitted from
the analyses.

Screening Reference Sites

We followed an objective and quantitative reference
site selection procedure in which potential reference
sites were first screened with quantitative Geographical
Information System (GIS) land-use analysis at several
spatial scales and then local condition assessments (in-
stream and riparian) were used to quantify stressors
acting within study reaches. We calculated the pro-
portions of different land-cover classes and other
measures of human activity upstream of each site at
four spatial scales that give unique information about
potential stressors acting on each site: (1) within
polygons delimiting the entire watershed upstream of
each sampling site, (2) within polygons representing
local regions (defined as the intersection of a 5-km-
radius circle around each site and the primary wa-
tershed polygon), (3) within a 120-m riparian zone on
each side of all streams within each watershed, and (4)
within a 120-m riparian zone in the local region. We
used the ArcView® (ESRI 1999) extension ATtLA
(Ebert and Wade 2002) to calculate the percentage of
various land-cover classes (urban, agriculture, natural,
etc.) and other measures of human activity (population
density, road density, etc.) in each of the four spatial
areas defined for each site. Two satellite imagery
datasets from the mid-1990s were combined for the
land-cover analyses: California Land Cover Mapping &
Monitoring Program (LCMMP) vegetation data (Cal-
VEG) and a recent dataset produced by the Central
Coast Watershed Group (Newman and Watson 2003).
Population data were derived from the 2000 migrated
TIGER dataset (California Department of Forestry and
Fire Protection, www.cdf.ca.gov). Stream layers were
obtained from the US Geological Survey (USGS) Na-
tional Hydrography Dataset (NHD). The road network
was obtained from the California Spatial Information
Library (CaSIL, gis.ca.gov) and elevation was based on
the USGS National Elevation Dataset (NED). Fre-
quency histograms of land-use percentages for all sites
were used to establish subjective thresholds for elim-
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Table 1. List of minimum or maximum landuse
thresholds used for rejecting potential reference sites

Stressor metric Definition Threshold

N_index_L Percentage of < 95%
natural land
use at the local
scale

Percental of urban
land
use at the local
scale

Percentage of total
agriculture at the
local scale

Road density at the
local scale

Population density
(2000 census) at
the local scale

Percentage of natural
landuse at the
watershed scale

Percentage of urban
landuse at the
watershed scale

Percentage of total
agriculture at the
watershed scale

Road density at the
watershed scale

Population density
(2000 census) at
the watershed scale

Purb_L > 3%

Pagt_L > 5%

Rddens_L > 2.0 km/km?

PopDens_L > 150 indiv./km?

N_index_ W < 95%

Purb_W > 5%

Pagt W > 3%

Rddens_ W > 2.0 km/km?

PopDens_W > 150 indiv./km?

inating sites from the potential reference pool
(Table 1). Sites were further screened from the refer-
ence pool on the basis of reach-scale conditions
(obvious bank instability or erosion/ sedimentation
problems, evidence of mining, dams, grazing, recent
fire, recent logging).

Eighty-eight sites passed all the land-use and local
condition screens and were selected as reference sites,
leaving 187 sites in the test group. We randomly di-
vided the full set of sites into a development set (206
sites total: 66 reference/140 test) and a validation set
(69 sites total: 22 reference/47 test). The development
set was used to screen metrics and develop scoring
ranges for component B-IBI metrics; the validation set
was used for an independent evaluation of B-IBI per-
formance.

Screening Metrics and Assembling the B-IBI

Sixty-one metrics were evaluated for possible use in
the SoCal B-IBI (Table 2). A multistep screening pro-
cess was used to evaluate each metric for (1) sufficient
range to be used in scoring, (2) responsiveness to wa-
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tershed-scale and reach-scale disturbance variables, and
(3) lack of correlation with other responsive metrics.

Pearson correlations between all watershed-scale
and reach-scale disturbance gradients were used to
define the smallest suite of independent (nonredun-
dant) disturbance variables against which to test bio-
logical metric response. Disturbance variables with
correlation coefficients |r| > 0.7 were considered
redundant. Responsiveness was assessed using visual
inspection of biotic metric versus disturbance gradient
scatterplots and linear regression coefficients. Metrics
were selected as responsive if they showed either a
linear or a “wedge-shaped” relationship with distur-
bance gradients. Biological metrics often show a
“wedge-shaped” response rather than a linear re-
sponse to single disturbance gradients because the
single gradient only defines the upper boundary of the
biological response; other independent disturbance
gradients and natural limitations on species distribu-
tions might result in lower metric values than expected
from response to the single gradient. Biotic metrics
and disturbance gradients were log-transformed when
necessary to improve normality and equalize variances.
Metrics that passed the range and responsiveness tests
were tested for redundancy. Pairs of metrics with
product-moment correlation coefficients |r| > 0.7
were considered redundant and the least responsive
metric of the pair was eliminated.

Scoring ranges were defined for each metric using
techniques described in Hughes and others (1998),
McCormick and others (2001), and Klemm and others
(2003). Metrics were scored on a 0-10 scale using sta-
tistical properties of the raw metric values from both
reference and nonreference sites to define upper and
lower thresholds. For positive metrics (those that in-
crease as disturbance decreases), any site with a metric
value equal to or greater than the 80th percentile of
reference sites received a score of 10; any site with a
metric value equal to or less than the 10th percentile of
the nonreference sites received a score of 0; these
thresholds were reversed for negative metrics (20th
percentile of reference and 90th percentile of nonre-
ference). In both cases, the remaining range of inter-
mediate metric values was divided equally and assigned
scores of 1 through 9. Before assembling the B-IBI, we
tested whether any of the final metrics were signifi-
cantly different between chaparral and mountain ref-
erence sites in the southern California coastal region,
in which case they would require separate scoring
ranges in the B-IBI. Finally, an overall B-IBI score was
calculated for each site by summing the constituent
metric scores and adjusting the B-IBI to a 100-point
scale.
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Table 3. Scoring ranges for seven component metrics in the SoCal B-IBI

% Collector

% Intolerant

Coleoptera EPT taxa Predator individuals individuals

Metric taxa E— taxa % Noninsect % Tolerant
score (all sites) 6 8 (all sites) 6 8 6 8 taxa (all sites) taxa (all sites)
10 >5 >17 >18 >12 0-59 0-39 25-100  42-100 0-8 0-4

9 16-17 17-18 12 60-63 40-46 23-24 37-41 9-12 5-8

8 5 15 16 11 64-67 47-52 21-22 32-36 13-17 9-12

7 4 13-14 14-15 10 68-71 53-58 19-20 27-31 18-21 13-16

6 11-12 13 9 72-75 59-64 16-18 23-26 22-25 17-19

5 3 9-10 11-12 8 76-80 65-70 13-15 19-22 26-29 20-22

4 2 7-8 10 7 81-84 71-76 10-12 14-18 30-34 23-25

3 5-6 8-9 6 85-88 77-82 7-9 10-13 35-38 26-29

2 1 4 7 5 89-92 83-88 4-6 6-9 39-42 30-33

1 2-3 5-6 4 93-96 89-94 1-3 2-5 43-46 34-37

0 0 0-1 0-4 0-3 97-100  95-100 0 0-1 47-100 38-100

Note: Three metrics have separate scoring ranges for the two Omernik Level III ecoregions in southern coastal California region (6 = chaparral

and oak woodlands, 8 = Southern California mountains).

Validation of B-IBl and Measurement of
Performance Characteristics

To test whether the distribution of B-IBI scores in
reference and test sites might have resulted from
chance, we compared score distributions in the devel-
opment set to those in the validation set. We also
investigated a separate performance issue that ambient
bioassessment studies often neglect: spatial variation at
the reach scale. Although our use of a validation
dataset tests whether the B-IBI scoring range is
repeatable (Fore and others 1996; McCormick and
others 2001), we designed a separate experiment to
explicitly measure index precision. Four sites were re-
sampled in May 2003. At each site, nine riffles were
sampled following the CSBP, and material from ran-
domly selected riffles was combined into three repli-
cates of three riffles each. B-IBI scores were then
calculated for each replicate. Variance among these
replicates was used to calculate the minimum detect-
able difference (MDD) between two B-IBI scores based
on a two-sample ttest model (Zar 1999). The index
range can be divided by the MDD to estimate the
number of stream condition categories detectable by
the B-IBI (Doberstein and others 2000; Fore and others
2001).

Results

Combining Datasets

Unmodified CSBP samples (900 count) had sig-
nificantly higher biotic condition scores (¢ = —6.974, P
< 0.0001) than did USFS samples (500 count). How-
ever, there was no difference in biotic condition

scores between USFS samples and CSBP samples that
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were randomly subsampled to reduce the 900 count
to 500 (¢=—0.817, P=0.416). Thus, data from both
targeted-riffle protocols were combined in B-IBI
development.

Selected Metrics

Ten nonredundant stressor gradients were selected
for metric screening: percent watershed unnatural,
percent watershed in agriculture, percent local wa-
tershed in urban, road density in local watershed,
qualitative channel alteration score, qualitative bank
stability score, percent fine substrates, total dissolved
solids, total nitrogen, and total phosphorous. Twenty-
three biotic metrics that passed the first two screens
(range and dose response) were analyzed for redun-
dancy with Pearson product-moment correlation, and
a set of seven minimally correlated metrics was selected
for the B-IBI: percent collector-gatherer + collector-
filterer individuals (% collectors), percent noninsect
taxa, percent tolerant taxa, Coleoptera richness, pred-
ator richness, percent intolerant individuals, and EPT
richness (Table 3). All metrics rejected as redundant
were derived from taxa similar to those of selected
metrics, but they had weaker relationships with stressor
gradients. Dose-response relationships of the selected
metrics to the 10 minimally correlated stressor vari-
ables are shown in Figure 2 and reasons for rejection
or acceptance of all metrics are listed in Table 2.
Regression coefficients were significant at the P <
0.0001 level among all seven selected metrics and at
least two stressor gradients: percent watershed un-
natural and road density in local watershed (Table 4).
The final seven metrics included several metric types:
richness, composition, tolerance measures, and func-
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Figure 2. Scatterplots of dose-response relationships among 10 stressor gradients and 7 macroinvertebrate metrics (lines
represent linear “bestfit” relationships; see text for abbreviations).

Table 4. Significance levels of linear regression relationships among 10 stressor metrics and 7 biological
metrics

Coleoptera Predator % Collector % Intolerant % Noninsect % Tolerant

Metric taxa EPT taxa taxa individuals individuals taxa taxa
Bank Stability 0.813 <0.0001 0.3132 0.0009 0.0001 0.1473 0.0013
Fines 0.0017 <0.0001 0.0171 0.0003 <0.0001 <0.0001 <0.0001
Chan_Alt <0.0001 <0.0001 <0.0001 0.0003 <0.0001 <0.0001 <0.0001
Log_U_Index_W <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Log_PAgT_W 0.0007 <0.0001 0.0004 0.0054 0.0014 <0.0001 0.0012
Log_PUrb_L 0.0367 0.0007 0.0344 0.6899 0.0045 0.0002 0.0215
Log RdDens_L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Log_TDS 0.0094 <0.0001 0.0035 0.0005 <0.0001 0.0271 0.004

Log_Tot_N 0.0019 <0.0001 <0.0001 0.0078 0.0019 <0.0001 <0.0001
Log_Tot_P 0.062 <0.0001 0.0085 0.0162 0.0001 0.0018 0.0059

Note: Significant Pvalues corrected for 70 simultaneous comparisons (P < 0.0007) are highlighted in bold. Abbreviations are defined in Table 1
and in the text.

tional feeding groups. Because there are only seven The B-IBI scores were lower in chaparral reference
metrics in the B-IBI, final scores calculated using this sites than in mountain reference sites when calculated
IBI are multiplied by 1.43 to adjust the scoring range to using unadjusted metric scores (Mann—-Whitney U-test;
a 100-point scale. P=0.02). Although none of the final seven metrics

DOC#1335294
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Figure 3. Box plots of B-IBI site scores for reference and test
groups showing B-IBI scoring categories: (a) development
sites and (b) validation sites. Dotted lines indicate condition
category boundaries and heavy dotted lines indicate impair-
ment thresholds.

were significantly different between chaparral refer-
ence sites and mountain reference sites at the P = 0.05
level (P< 0.007 after Bonferroni correction), scores for
three metrics (EPT richness, percent collector-gatherer
+ collector-filterer individuals, and percent intolerant
individuals) were substantially lower in chaparral re-
ference sites than in mountain reference sites. We ad-
justed for this difference by creating separate scoring
scales for the three metrics in the two ecoregions
(Table 3). There was no difference in B-IBI scores be-
tween reference sites in the two ecoregions after the
adjustment (Mann-Whitney U-test, P = 0.364).

Validation of B-IBl and Measurement of
Performance Characteristics

The distribution of B-IBI scores at reference and
nonreference sites was nearly identical between the
development and validation data sets (Figure 3), indi-
cating that our characterization of reference condi-
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tions and subsequent B-IBI scoring was repeatable and
not likely due to chance. Based on a two-sample #test
model (setting o = 0.05 and B = 0.20), the MDD for the
SoCal IBI is 13.1. Thus, we have an 80% chance of
detecting a 13.1-point difference between sites at the
P=10.05 level. Dividing the 100-point B-IBI scoring
range by the MDD indicates that the SoCal B-IBI can
detect a maximum of seven biological condition cate-
gories, a result similar to or more precise than other
recent estimates of B-IBI precision (Barbour and oth-
ers 1999; Fore and others 2001). We used a statistical
criterion (two standard deviations below the mean
reference site score) to define the boundary between
“fair” and ‘“‘poor” conditions, thereby setting B-
IBI = 39 as an impairment threshold. The scoring
range below 39 was divided into two equal condition
categories, and the range above 39 was divided into
three equal condition categories: 0-19 = “very poor”,
20-39 = “poor”, 40-59 = “fair”, 60-79 = “good”, and
80-100 = “‘very good” (Figure 3).

We ran two principle components analyses (PCAs)
on the environmental stressor values used for testing
metric responsiveness: 1 that included all 275 sites for
which we calculated 4 watershed scale stressor values
and another based on 124 sites for which we had
measurements of 9 of the 10 minimally correlated
stressor variables. We plotted B-IBI scores as a function
of the first multivariate stressor axis from each PCA. We
log-transformed percent watershed unnatural, percent
watershed in agriculture, percent local watershed in
urban, road density in local watershed, total nitrogen,
and total phosphorous. Only PCA Axis 1 was significant
in either analysis, having eigenvalues larger than those
predicted from the broken-stick model (McCune and
Grace 2002). In both PCAs, the B-IBI score decreased
with increasing human disturbance (Figure 4) and was
correlated (Spearman p) with PCA Axis 1 (r= —0.652,
P < 0.0001 for all 275 sites; r= —0.558, P < 0.0001 for
124 sites). In the analysis of all 275 sites, all 4 wa-
tershed-scale stressors had high negative loadings, with
percent watershed unnatural and local road density
being the highest (Figure 5a). In the analysis of 124
sites, percent watershed unnatural, percent watershed
in agriculture, and local road density had the highest
negative loadings on the first axis, and channel alter-
ation had the highest positive loading (Figure 4b).

Finally, we found no relationship between B-IBI
scores and ecoregion (Mann-Whitney U, P = 0.364),
Julian date (R2 =0.01, P=0.349), watershed area
(R2=0.002, P=0.711), or elevation (R =0.01,
P =0.349), indicating that the B-IBI scoring is robust
with respect to these variables (Figure 5). Our ecore-
gion scoring adjustment probably corrects for the
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Figure 4. Scatterplots of SoCal B-IBI scores against two
composite stressor axes from PCA: (a) values for all 275 sites;
composite axis includes 4 land-use gradients; (b) values for
124 sites; composite axis includes 9 local and watershed scale
stressor gradients.

strongest elevation effects, but there is no evidence that
B-IBI scores are related to elevation differences within
each ecoregion.

Discussion

The SoCal B-IBI is the most comprehensive assess-
ment to date of freshwater biological integrity in Cali-
fornia. As in other Mediterranean climate regions, the
combination of aridity, geology, and high-amplitude
cycles of seasonal flooding and drying in southern
coastal California makes its streams and rivers particu-
larly sensitive to disturbance (Gasith and Resh 1999).
This sensitivity, coupled with the burgeoning human
population and vast conversion of natural landscapes
to agriculture and urban areas, has made it the focus of
both state and federal attempts to maintain the eco-
logical integrity of these strained aquatic resources.

Unfortunately, growing interest in biomonitoring is
unmatched by financial resources available for this
monitoring. Thus, combination of data among pro-
grams is very desirable, although this goal is rarely
achieved in practice. We demonstrated that macroin-
vertebrate bioassessment data from multiple agencies
could be successfully combined to produce a regional
index that is useful to all agencies involved. This index
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is easy to apply, its fundamental assumptions are
transparent, it provides precise condition assessments,
and it is demonstrated to be responsive to a wide range
of anthropogenic stressors. The index can also be ap-
plied throughout a long index period (mid-spring to
mid-fall): Just as biotic factors tend to have more
influence on assemblage structure during the summer
dry period of Mediterranean climates than during the
wet season when abiotic factors dominate (Cooper and
others 1986; Gasith and Resh 1999), it is likely that our
biotic index is more sensitive to anthropogenic stres-
sors during the summer dry period. Because of these
qualities, we expect the SoCal B-IBI to be a practical
management tool for a wide range of water quality
applications in the region.

This B-IBI is a regional adaptation of an approach to
biotic assessment developed by Karr (1981) and sub-
sequently extended and refined by many others (Ker-
ans and Karr 1994; Barbour and others 1996; Fore and
others 1996; Hughes and others 1998). We drew
heavily upon recent refinements in multimetric index
methodology that improve the objectivity and defensi-
bility of these indices (McCormick and others 2001;
Klemm and others 2003). A central goal of bioassess-
ment is to select metrics that maximize the detection of
anthropogenic stress while minimizing the noise of
natural variation. One of the most important recent
advances in B-IBI methods is the emphasis on quanti-
tative screening tools for selecting appropriate metrics.
We also minimized sources of redundancy in the
analysis: (1) between watershed and local-scale stressor
gradients for dose-response screening of biotic metrics
and (2) in the final selection of metrics. The former
guards against a B-IBI that is biased toward a set of
highly correlated stressors and is, therefore, of limited
sensitivity; the latter assures a compact B-IBI with
component metrics that contribute independent
information about stream condition. Combined with
an assessment of responsiveness to specific regional
disturbance gradients, these screening tools minimize
the variability of B-IBI scores and improve its sensitivity.

The seven component metrics used in this B-IBI are
similar to those selected for other B-IBIs (DeShon
1995; Barbour and others 1995, 1996; Fore and others
1996; Klemm and others 2003), but some of the met-
rics are either unique or are variations on other com-
monly used metrics. Like Klemm and others (2003), we
found noninsect taxa to be responsive to human
stressors, but richness was more responsive than per-
cent of individuals. Some authors have separated the
EPT metric into two or three metrics based on its
component orders because the orders provided unique
signals (Clements 1994; Fore and others 1996; Klemm
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and others 2003), but we found very similar patterns in
these orders’ response to various stressors we mea-
sured. To our knowledge, Coleoptera richness has not
previously been included in a B-IBI, but beetle taxa
might be a good indicator of the effects of fine sedi-
ments at impaired sites in this region (Brown 1973). A
recent study of benthic assemblages in North Africa
noted a high correspondence between EPT and EPTC
(EPT + Coleoptera) (Beauchard and others 2003), but
these orders were not highly correlated in our dataset.
Feeding groups appear less often in B-IBIs than other
metric types (Klemm and others 2003), but they were
represented by two metrics in this B-IBI: predator
richness and percent collectors (gatherers and filterers
combined). Scraper richness was also responsive, but
was rejected here because it was highly correlated with
EPT richness.

The SoCal IBI should prove useful as a foundation
for state and regional ambient water quality moni-
toring programs. Because the 75 EMAP sites were
selected using a probabilistic statistical design, it will
also be possible to use those samples to estimate the
percentage of stream miles that are in “good”, “fair”,
and ‘“poor” condition in the southern California
coastal region. These condition estimates, combined
with stressor association techniques, have great po-
tential to serve as a scientifically defensible basis for
allocating precious monitoring resources in this re-
gion.
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Abstract. The increasing demand for tools that can score biological condition from aquatic community data
has spurred the creation of many predictive models (e.g., observed/expected [O/E] indices) and multimetric
indices (MMIs). The geographic and environmental scopes of these indices vary widely, and coverages often
overlap. If indices developed for large environmentally heterogeneous regions provide results equivalent to
those developed for smaller regions, then regulatory entities could adopt indices developed for larger regions
rather than fund the development of multiple indices within a region. We evaluated this potential by
comparing the performance (precision, bias, responsiveness, and sensitivity) of benthic macroinvertebrate
O/E indices and MMIs developed for California (CA) with that of indices developed for 2 large-scale
condition assessments of US streams: the Environmental Monitoring and Assessment Program Western Pilot
Study (EMAP-West) and the western portion of the Wadeable Streams Assessment (WSA-West). WSA-West
and EMAP-West O/E scores were weakly correlated with CA O/E scores, had lower precision than CA O/E
scores, were influenced by 2 related natural gradients (% slope and % fast-water habitat) that did not
influence CA O/E scores, and disagreed with 21 to 22% of impairment decisions derived from the CA O/E
index. The WSA-West O/E index produced many fewer impairment decisions than did the CA O/E index.
WSA-West and EMAP-West MMI scores were strongly correlated with the CA MMI scores. However, the
WSA-West and EMAP-West MMIs produced many fewer determinations of impairment than did the CA
MMI. EMAP-West and WSA-West MMIs were biased and differed in responsiveness compared with CA
MMI. Thus, they might produce estimates of regional condition different from those from indices calibrated to
local conditions. The lower precision of the EMAP-West and WSA-West indices compromises their use in site-
specific assessments where both precision and accuracy are important. However, the magnitude of differences
in impairment decisions was sensitive to the thresholds used to define impaired conditions, so it might be
possible to adjust some of the systematic differences among the models to make the large-scale models more
suitable for local application. Future work should identify the geographic and environmental scales that
optimize index performance, determine the factors that most strongly influence index performance, and
identify ways to specify accurate reference condition from geographically extensive reference-site data sets.

Key words: bioindicators, bioassessment, geographic scale, spatial extent, predictive models, O/E in-
dices, multimetric indices, benthic macroinvertebrates.

The widespread adoption of bioassessment tech-
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Hughes et al. 1998, Barbour and Yoder 2000, Hawkins et
al. 2000b, Van Sickle et al. 2005, Bonada et al. 2006).
These tools were generated to meet different needs; thus,
their geographic scopes differ widely and often overlap.

As the proliferation of new indices continues, end-
users (e.g., regulatory entities developing numeric
biocriteria; Yoder and Rankin 1995) will need guidance
for selecting among these different indices and
evaluating the number of different indices required
for effective regional bioassessment. If local and
regional assessments based on indices developed for
broad geographical areas are equivalent to assess-
ments based on indices developed for smaller areas,
then regulatory entities could profit by adopting the
large-scale indices and abandoning the development
and maintenance of multiple smaller-scale indices.
This potential is attractive because indices that apply
to large geographic areas already have been developed
for many regions of the world, e.g., UK (Moss et al.
1987), Australia (Simpson and Norris 2000), Europe
(Statzner et al. 2001), and the US (Stoddard et al. 2006,
2008, Yuan et al. 2008). Widespread use of common
indices would facilitate consistency in data interpreta-
tion among the users of indices of ecological condition
(Bonada et al. 2006, Hawkins 2006).

However, indices developed for large geographic
regions might have limitations that could restrict their
value for both site- and regional-scale assessments.
Such indices must account for natural variation that
occurs within large regions. Performance characteris-
tics of multimetric and predictive model indices are
limited by the ability of the indices to account for
variability among the reference sites used to develop
indices (Moss et al. 1987, Hughes 1995, Reynoldson et
al. 1997, Karr and Chu 1999, Hawkins et al. 2000b,
Bailey et al. 2004, Bonada et al. 2006).

A central principle of ecology is that biological
assemblages vary naturally along many environmental
gradients (Andrewartha and Birch 1954, Hutchinson
1959, Hynes 1970). Therefore, the precision and
accuracy of any index will depend on how well the
mechanics of index calculation account for the effects
of these natural gradients on assemblage structure
(Johnson et al. 2004, 2007, Van Sickle et al. 2005,
Hawkins 2006, Heino et al. 2007, Mykra et al. 2007,
2008). If biological variation associated with local
environmental gradients (e.g., reach slope or substrate
size) is masked by environmental factors that vary over
large spatial scales (e.g., climatic factors and geology),
then indices developed from spatially restricted data
sets might be required for site-specific assessments.

Recently derived biological indices developed for
the US Environmental Protection Agency (EPA)
national Wadeable Streams Assessment (WSA; west-
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ern states only [WSA-West]) and the Environmental
Monitoring and Assessment Program Western Pilot
Study (EMAP-West) (Stoddard et al. 2005, 2006,
USEPA 2006) presented an opportunity to evaluate
the applicability of large-scale models to site- or
regional-scale assessments. We compared performance
metrics (precision, bias, responsiveness, and sensitiv-
ity) of indices from these large surveys with those of
indices developed specifically for California (CA) (Ode
et al. 2005, Rehn et al. 2005, CPH, unpublished data).
The surveys varied in geographic extent and geo-
climatic heterogeneity (geoclimatic scales: CA <
EMAP-West < WSA-West). We assessed an indepen-
dent set of evaluation (test) sites that had not been
used to develop any of the indices. To the extent that
our test data set permitted, we did parallel analyses
with multimetric indices (MMI) and observed/expect-
ed (O/E) indices of benthic macroinvertebrate (BMI)
assemblage condition.

Methods
O/E development

Three sets of predictive models were used to
produce the O/E scores that we compared. All O/E
indices were developed with the standardized process
(Moss et al. 1987, Hawkins et al. 2000b, Clarke et al.
2003) described in the EMAP-West statistical summary
(Stoddard et al. 2006). The process is: 1) sample BMIs at
a set of environmentally diverse sites, 2) specify the
sites to be used as reference sites, 3) apply a standard
taxonomy (operational taxonomic units [OTUs]) to all
samples, 4) cluster reference sites based on similarity of
BMI assemblage composition, 5) calculate and screen
candidate predictor variables, and 6) calibrate linear
discriminant functions models for predicting assem-
blage composition at new sites. All models were
developed with map-level predictor variables (except
that reach slope measured in the field was used in 1
model) to enable universal applicability of models
(Table 1). Aside from the specific combination of
predictor variables used in the models, the major
difference among models was the range of environ-
mental heterogeneity or geographic extent encom-
passed by the reference sites used in each model.
Models were based on data from targeted-riffle benthic
samples (CA models) or a combination of targeted-
riffle and reach-wide multiple-habitat samples (EMAP-
West and WSA-West models). These 2 types of samples
appear to be generally comparable for California
streams (Rehn et al. 2007). Other aspects of model
development were similar among models (Table 2).

WSA-West model —A single western US model
developed during the WSA (Yuan et al. 2008) encom-
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TaBLE 1. Predictor variables used for California (CA), Environmental Monitoring and Assessment Program Western Pilot Study
(EMAP-West), and the western portion of the Wadeable Stream Assessment (WSA-West) observed/expected predictive models.
Only 1 EMAP-West model (model 2) for California uses predictor variables; the others are null models. Only 1 WSA-West model
was developed.

CA model 1 CA model 2 CA model 3 EMAP-West model 2 WSA-West model
Watershed area Watershed area Watershed area Watershed area Watershed area
Longitude Longitude Temperature Longitude Longitude
Latitude Precipitation Elevation Day of year
Temperature Day of year Precipitation Minimum temperature

Elevation
Precipitation
% slope

passed the most heterogeneous environmental condi-
tions and the largest geographic scope (~2,500,000
km?; Fig. 1). The WSA-West model was developed for
aggregated mountainous (Western Mountain) and xeric
(Xeric West) Omernik level III ecoregions (Omernik
1987) of the western US and excluded only plains
ecoregions (USEPA 2006). WSA-West O/E was based
on 519 reference sites clustered into 31 groups and 7
variables that predicted group membership (Table 1).
EMAP-West models.—The data used to construct the
WSA-West model had been used previously to develop
5 separate ecotype-specific models (Stoddard et al.
2006, 2008). All sampled sites (reference and non-
reference) were assigned to 1 of 5 broad ecotypes based
on a k-means classification (MacQueen 1967) of long-
term climatic (temperature and precipitation), geo-
graphic (latitude, longitude, and elevation), and topo-
graphic (watershed area and channel slope) variables.
This preclassification of sites was designed to reduce
the range of environmental heterogeneity encompassed
by each model. The geographic scope of the models
ranged from ~200,000 km? to ~1,800,000 km? (Fig. 2).
Four of the 5 models developed for the EMAP-West
study area (Stoddard et al. 2005, 2006) applied to

geoclimatic conditions found in California. One model
used predictor variables, whereas the other 3 were null
models that predicted the same biota at all sites within
a geoclimatic region (Van Sickle et al. 2005; Table 1).
CA models—The 3™ model set included 3 models
that were developed for 3 types of climatic conditions
in California: cool-wet sites (mean monthly tempera-
ture [MMT] <9.3°C and mean monthly precipitation
[MMP] >895 mm), warm-dry sites (MMT >9.3°C and
MMP <895 mm), and cold-mesic sites (MMT <9.3°C)
(Fig. 3). The 3 CA models (CPH, unpublished data)
were calibrated from data collected at 209 reference
sites, 179 of which also had been used to calibrate
EMAP-West and WSA-West models (the other 30 sites
were used as validation sites in EMAP-West and WSA).
Spatial extent of the reference sites for each of the
models was ~150,000 km? (Fig. 3). The models used
unique combinations of predictor variables (Table 1).

MMI development

WSA-West, EMAP-West, and CA MMIs were
developed by a process similar to that used by Karr
(1981) and extended by others (Kerans and Karr 1994,

TaBLE 2. Benthic macroinvertebrate collection methods, target taxonomic levels, and organism counts used to build predictive
models for observed/expected (O/E) indices and multimetric indices (MMI) for California (CA), the Environmental Monitoring
and Assessment Program Western Pilot Study (EMAP-West), and the western portion of the Wadeable Stream Assessment (WSA-
West). NCIBI = North Coast Index of Biotic Integrity, SCIBI = South Coast Index of Biotic Integrity, RWB = reach-wide benthic
sampling, TRB = targeted-riffle benthic sampling.

Index Model Field Targeted taxonomic level Organism count
method
O/E EMAP-West RWB Some species, but mostly genus (including Chironomidae) 300 (after removal of
ambiguous individuals)
WSA-West RWB Some species, but mostly genus (including Chironomidae)
3 CA models TRB Some species, but mostly genus (including Chironomidae)
MMI  EMAP-West RWB Some species, but mostly genus (including Chironomidae) 300
WSA-West RWB Some species, but mostly genus (including Chironomidae) 300
CA models TRB Genus, Chironomidae to family 500
(NCIBI/SCIBI)
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@® WSA-West
® \WSA-Plains and Lowlands
———— % WSA-Eastern Highlands

300 km
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Fic. 1. Reference sites used to create the 3 Wadeable Streams Assessment (WSA) predictive models. Only the model (WSA-West)
for sites in the Western Mountains and Xeric West aggregated ecoregions applies to California sites.

Hughes et al. 1998, McCormick et al. 2001, Klemm et
al. 2003). The process is: 1) assign a large pool of sites
to reference or test categories based on their degree of
anthropogenic stress, 2) divide the site pool into
calibration and validation sets, 3) use the calibration
set to screen biological metrics for responsiveness to
important stressor gradients, signal-to-noise ratios,
and lack of redundancy with other metrics, 4) establish
scoring ranges for selected metrics, 5) assemble a

* EMAP-West Model 1
* EMAP-West Model 2
#* EMAP-West Model 3
© EMAP-West Model 4
® EMAP-West Model 5

Fic. 2. Reference sites used to create the 5 Environmental
Monitoring and Assessment Program Western Pilot Study
(EMAP-West) predictive models.
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composite MMI from the component metrics, 6)
establish impairment thresholds for the MMI, and 7)
evaluate MMI performance against the validation data
set (Herlihy et al. 2008, Stoddard et al. 2008).

—->=

Y CA Model 1
® CA Model 2
® CAModel 3

Fic. 3. Reference sites used to create the 3 California (CA)
predictive models.
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TaBLE 3. Benthic macroinvertebrate metrics used to build multimetric indices for California (CA), the Environmental Monitoring
and Assessment Program Western Pilot Study (EMAP-West), and the western portion of the Wadeable Stream Assessment (WSA-
West). NCIBI = North Coast Index of Biotic Integrity, SCIBI = South Coast Index of Biotic Integrity, EPT = Ephemeroptera,

Plecoptera, and Trichoptera.

CA

EMAP-West WSA-West

Metric NCIBI SCIBI

Mountain Xeric

Western Mountain Xeric West

EPT richness X X
% EPT taxa

Diptera richness
Coleoptera richness

% noninsect taxa

% noninsect individuals

% individuals in top 5 taxa
Shannon diversity
Predator richness X
% predator individuals X

% omnivore taxa

% collector individuals X
Scraper richness

% nongastropod scraper individuals X

Shredder richness

% shredder taxa X

% burrower individuals

% clinger taxa

% tolerant taxa X
% intolerant taxa

% intolerant individuals X X

X X X
>

X X X X
X

MMIs differed in a few important respects (Tables 2,
3). CA MMIs were based on subsamples of 500
organisms collected from targeted-riffle habitat and
identified primarily to genus level, but the WSA-West
and EMAP-West indices were based on subsamples of
300 organisms collected from multiple habitats with
some individuals identified to species level (see Test
site field and laboratory methods below for details).

WSA-West MMIs—Two MMIs (Xeric West and
Western Mountain) were developed to support WSA-
West assessments. The MMIs were based on a
calibration data set of 775 sites (235 Xeric West and
540 Western Mountain) (USEPA 2006, Stoddard et al.
2008). Each MMI used 6 metrics, 5 of which were used
in both MMIs (Table 3). Scoring ranges for both MMIs
were scaled from 0 to 100 (Van Sickle and Paulsen
2008).

EMAP-West MMIs.—Three MMIs (Xeric, Plains, and
Mountain) were developed to support EMAP-West
assessments (Stoddard et al. 2005, 2006). Two of these
MMIs (Xeric and Mountain) applied to California sites.
The calibration data set consisted of 809 sites, most of
which (754) were used in WSA-West MMI develop-
ment. Each MMI used 6 metrics, but only 1 metric
(Ephemeroptera, Plecoptera, Trichoptera [EPT] rich-
ness) was used in both MMIs (Table 3). Scoring ranges
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for both MMIs were scaled from 0 to 100 (Stoddard et
al. 2005).

CA MMIs—Two MMIs were developed for use in
coastal California: the Southern Coastal California
Index of Biotic Integrity (SCIBI) (Ode et al. 2005) and
the Northern Coastal California Index of Biotic
Integrity (NCIBI) (Rehn et al. 2005). The 2 CA MMIs
included parts of the Mountain (= WSA Western
Mountain aggregated ecoregion) and Xeric (= WSA
Xeric West aggregated ecoregion) climate regions used
for the WSA and EMAP-West MMIs, and separate
metric scoring ranges were established for the Omer-
nik level III ecoregions within each CA MMI develop-
ment area (Fig. 4A). One hundred nineteen of the 502
sites used to develop the CA MMIs were also used in
EMAP-West and WSA-West MMI development. The
NCIBI consisted of 8 metrics, whereas the SCIBI
consisted of 7 metrics, and 4 metrics were used in
both MMIs (Table 3). Scoring ranges for both MMIs
were scaled from 0 to 100 (Ode et al. 2005, Rehn et al.
2005).

Test-site data

For our analyses, we used BMI data collected for 2
large-scale probability surveys of California streams.
For clarity, we have restricted our use of the term fest
sites to refer only to these probabilistic samples of
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Fic. 4. Test sites used for the comparative analyses of multimetric indices (1 = 68 sites) (A) and predictive models (1 =127 sites) (B).

evaluation sites and not to nonreference sites used to
calibrate MMIs (which are sometimes referred to as
test sites in MMI development). For the O/E compar-
isons, we used data collected from 127 sites during the
EMAP-West survey (2000-2003). For the MMI com-
parisons, we used data from 68 sites sampled by the
California State Monitoring and Assessment Program
(CMAP) between 2004 and 2006. We used different
sets of test sites for the O/E and MMI analyses for 2
reasons: 1) the restricted geographic boundaries of the
CA MMIs limited the number of sites shared between
O/E and MMI data sets, and 2) the MMI calibration
data sets were partially composed of sites used in the
set of O/E test sites. The 127 sites used to evaluate
O/E indices were distributed throughout California
(Fig. 4B), whereas the 68 sites used to evaluate MMIs
were restricted to coastal watersheds (Fig. 4A). Most
MMI test sites were concentrated in the northern % of
the state (61 sites north of Monterey Bay), and most of
these sites (40) were located within the region defined
by the NCIBI calibration sites (Fig. 4A). The remaining
21 northern California sites were concentrated in the
San Francisco Bay and Santa Cruz Mountains regions,
which lie between the regions used to develop the CA
MMIs (Fig. 4A). We used the NCIBI to score sites in the
area between the NCIBI and SCIBI regions for the
cross-index comparisons because this area is ecologi-
cally more similar to the North Coast than the South
Coast and because reference conditions for this area
were better represented in the NCIBI (Rehn et al. 2005,
PRO, unpublished data). We used SCIBI scores for 14
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sites that were within the region defined by the SCIBI
calibration sites. The different geographic distributions
of test sites might have affected comparisons between
MMIs and O/Es, but they did not affect comparisons
of MMIs and O/Es among the 3 geoclimatic scales
(WSA-West, EMAP-West, CA).

Test-site field and laboratory methods.—We sampled all
test sites with standard EMAP-West field methods
(Peck et al. 2006). A sampling reach was defined as 40X
the wetted stream width at the center of the reach,
with a minimum reach length of 150 m. We collected 2
BMI samples from each reach with standard 500-um
D-frame nets: 1) a reach-wide composite sample
consisting of one 0.09-m” sample taken from each of
11 equally spaced transects throughout the reach and
2) a targeted-riffle sample consisting of eight 0.09-m?
samples taken from fast-water habitat units within the
reach (Hawkins et al. 2003).

All BMI samples used for the test data sets were
processed at the California Department of Fish and
Game Aquatic Bioassessment Laboratory in Chico,
California. At least 500 individuals were identified to
the standard target taxonomic levels described in
Richards and Rogers (2006), i.e.,, those levels of
taxonomic resolution that can be consistently
achieved. A true fixed 500-count random subsample
was obtained by computer resampling the sample
data. Samples with 450 to 500 individuals were
retained in analyses. These raw data were used to
produce the standardized taxon lists and metrics
needed for the various indices (Table 3). All analyses
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TapLE 4. Standard deviations (SDs) and impairment
thresholds (ITs) for observed/expected (O/E) indices and
coefficients of variation (CVs) and ITs for multimetric indices
(MM for California (CA), the Environmental Monitoring and
Assessment Program Western Pilot Study (EMAP-West), and
the western portion of the Wadeable Stream Assessment
(WSA-West). ITs for the O/E indices were established at 2 SD
below the reference (calibration) mean. Only EMAP-West
models 2 to 5 apply to California. NCIBI = North Coast Index
of Biotic Integrity, SCIBI = South Coast Index of Biotic Integrity.

O/E MMI
Index SD IT CV IT

CA

Model 1 0.13 0.74

Model 2 0.17 0.66

Model 3 0.16 0.68

NCIBI 14% 52

SCIBI 19% 39
EMAP-West

Model 1 0.24 0.52

Model 2 0.15 0.70

Model 3 0.20 0.60

Model 4 0.20 0.60

Model 5 0.17 0.66

Mountain 13% 55

Xeric 23% 36
WSA-West

WSA-West 0.20 .59

Western Mountain 26% 28

Xeric West 25% 34

were based on field methods, sample sizes, and
taxonomic levels used to develop each index (Table 2).

Scoring sites: predictive models

BMI taxonomic data.—We further processed the raw
subsample count data for use with the predictive
models by: 1) converting the original identifications to
the taxonomic levels used in the models (OTUs), 2)
eliminating individuals that could not be assigned to
an OTU (i.e., ambiguous individuals), and 3) resam-
pling the remaining nonambiguous individuals to 300-
count samples. Samples with <300 individuals were
retained in analyses.

Predictor variables.—We obtained geographic coordi-
nates (latitude and longitude) from global positioning
system measurements taken during sample collection.
We calculated watershed area after delineating up-
stream watershed boundaries for each site with
automated geographical information system (GIS)
scripts or manual delineation where necessary. We
estimated long-term MMP, and mean and minimum
monthly air temperature (MMT and MMA, respective-
ly) values for each site from GIS grids for 1961 to 1990
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obtained from the Oregon Climate Center (http://
www.ocs.orst.edu/prism). We derived site elevations
from 30-m digital elevation models (http://ned.usgs.
gov). Channel (reach) slope was measured in the field
(as it was in model development).

We used geographic and environmental attributes to
assign each test site to the appropriate EMAP-West
and CA models. We assigned test sites to the 5 EMAP-
West models based on their latitude, longitude,
elevation, MMP, MMT, watershed area, and channel
slope. We made these assignments before model-
building during the k-means analysis (MacQueen
1967). We assigned test sites to the appropriate CA
model after model development. We used a simple
classification and regression tree model based on long-
term precipitation and air temperature to assign sites
to the CA models.

We calculated O/E scores based on only those taxa
with site probabilities of capture >0.5 because these
values result in more precise O/E scores that usually
are more sensitive to stress (Hawkins et al. 2000b,
Ostermiller and Hawkins 2004, Van Sickle et al. 2007)
than O/E scores based on all taxa in the reference-site
calibration data set (i.e., p > 0.0). We set impairment
thresholds at 2 standard deviations (SDs) below the
mean score of reference sites for all O/E indices
(Table 4).

Scoring sites: MMIs

BMI taxonomic data—The MMIs differed with
respect to organism count and taxonomic resolution.
Therefore, we calculated MMI scores based on the
sample counts and taxonomy used when developing
each index (Table 2). We calculated scores for test
samples that had been collected in a standard manner
to avoid confounding comparisons with intermethod
variability. We assigned all sites to either the Xeric
West or Western Mountain aggregated ecoregion. The
Western Mountain aggregated ecoregion was further
divided into Southern California Mountains, Klamath
Mountains, Coast Ranges, and Southern and Central
California Chaparral and Oak Woodlands for the CA
MMIs (Omernik 1987). We calculated MMI scores
based on the specific scoring ranges developed for
each individual metric and ecoregion and rescaled
these scores to range from 0 to 100. As for O/E indices,
we set impairment thresholds for all MMIs at 2 SDs
below the mean score at reference sites (Table 4) when
reporting impairment decisions.

Comparison of index scores

We used the CA indices as benchmarks for the
performance of the WSA-West and EMAP-West
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indices. We based comparisons on index precision,
bias, responsiveness, and sensitivity.

O/E comparisons.—We measured precision as the SD
of reference-site O/E scores. We measured bias as the
tendency for reference-site O/E scores to vary system-
atically with >1 of 4 natural gradients (% slope,
elevation, watershed area, and % fast-water habitat).
We also assessed whether one O/E score was a biased
predictor of another at the same sites. We regressed the
scores from one index against scores from the other
index at the same sites and tested whether slopes were
significantly different from 1 and y-intercepts were
significantly different from 0. We illustrated the
consequences of these types of biases by plotting the
pairwise differences in index scores against the 4
natural gradients. We measured responsiveness as the
mean difference between reference and test-site O/E
scores. We measured sensitivity as the proportion of
test sites assessed as impaired by the models. This
measure of sensitivity is a joint function of precision,
bias, and responsiveness. For these assessments, we
defined the threshold values for inferring impairment
as 2 SDs below the reference (calibration) means (Table
4). We used binomial tests (Zar 1999) on sites with
disagreeing impairment decisions to determine if the
indices were equally likely to detect impairment. This
test was done within each of the 3 CA models and on
all sites combined. In addition to our comparison of
impairment determinations based on 2-SD thresholds,
we evaluated 2 different threshold corrections for
ecoregional differences. For the WSA-West indices, we
established separate impairment thresholds for the
Xeric West and Western Mountain aggregated ecor-
egions at the 5™ percentile of the calibration reference
population (estimated as 1.64 SDs below the reference
mean; Herlihy et al. 2008). We also estimated separate
thresholds for Western Mountain and Xeric West
aggregated ecoregions at 2 SDs below the mean for
each ecoregion, an approach consistent with our
previous comparisons. For all relevant analyses, we
applied Bonferroni adjustments for multiple compar-
isons when the correction was conservative. That is,
we did not apply the correction when we were
screening natural gradients as potential drivers of
bias, but we did for hypothesis tests of index
agreement (e.g., impairment decisions, responsiveness
tests).

MMI comparisons.—MMI analyses paralleled the
O/E comparisons. However, raw MMI scores were
not directly comparable because the scores at calibra-
tion reference sites differed among the MMIs. There-
fore, we rescaled the MMI scores by dividing the raw
score by the reference mean for the index. We then
used these adjusted scores as a common currency in all

DOC#1335287

[Volume 27

analyses in which we compared scores directly. Thus,
the MMI scaling in these analyses was similar to the
~1.0 reference mean in O/E indices. We based only the
comparisons of impairment decisions on raw MMI
scores.

Results
O/E comparisons

Precision—The predictions of the WSA-West and
EMAP-West models were less precise (reference-site
O/E SD =0.17-0.20) than those of the CA models (SD
=0.13-0.17) (Table 4). Imprecision in model predictions
contributed, in part, to weak relationships between the
CA O/E scores and the WSA-West and EMAP-West
O/E scores (CA vs WSA-West > = 0.32, CA vs EMAP-
West * = 0.35) (Fig. 5A, B). However, the stronger
agreement between the less-precise WSA-West and
EMAP-West O/E scores (WSA-West vs EMAP-West r*
= 0.58; Fig. 5C) indicates that factors other than
precision (e.g., bias) must have affected differences in
agreement.

Bias—The WSA-West and EMAP-West O/E scores
were biased predictors of the CA O/E scores and of
each other; slopes and y-intercepts were significantly
different (p < 0.001) from 1 and 0, respectively, for all
comparisons (Fig. 5A-C). Differences were large, with
slopes as low as 0.58 and y-intercepts as high as 0.36.
These results showed that the nature of the bias was
not constant across all sites. Instead, differences in O/E
scores depended on the site-specific differences among
models in how they either over- or underestimated E
(the expected number of predicted taxa) relative to one
another. O/E scores were biased predictors of one
another, at least in part, because the WSA-West and
EMAP-West models failed to adjust predictions of E
for the effects of >1 natural gradients. This failure is
illustrated by systematic variation in reference-site
O/E scores produced by the WSA-West and EMAP-
West models across % slope (WSA-West score =
0.025[% slope] + 0.80, p = 0.001; EMAP-West score =
0.023[% slope]l + 0.67, p = 0.002) and % fast-water
habitat gradients (WSA-West score = 0.0051[% fast-
water habitat] + 0.747, p < 0.001; EMAP-West score =
0.0045[% fast-water habitat] +0.63, p < 0.001). No such
relationships were evident for CA O/E scores (CA
score = 0.0086[% slope] + 0.78, p = 0.259; CA score =
0.0016[% fast-water habitat] + 0.77, p = 0.205). The
reason the CA O/E scores were unrelated to reach
slope is probably related to the fact that, within CA, %
slope was associated with watershed area (Area), a
predictor in all 3 CA models (/[% slope] = 4.11 —
0.531[logqp[Area] — 0.040[latitude] across all reference
sites, n = 209, R? = 0.14, model p < 0.001). Therefore,
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FiG. 5. Regressions between California (CA) predictive
model observed/expected (O/E) scores and O/E scores from
the western portion of the Wadeable Stream Assessment
(WSA-West) (A) and the Environmental Monitoring and
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watershed area might have been a surrogate predictor
of % slope within CA. Percent fast-water habitat was
measured at too few sites to determine its relationship
with watershed area within CA. As a consequence of
the bias between the WSA-West and EMAP-West
model predictions, pairwise differences between O/E
scores for both the WSA-West and EMAP-West models
and the CA models were significantly related to %
slope and % fast-water habitat (Fig. 6A, B). We did not
observe similar biased predictions associated with
either elevation or watershed area (Fig. 6A, B, Table 5),
nor were any of these relationships observed for
pairwise differences in O/E scores between WSA-West
and EMAP-West (Fig. 6C, Table 5). Furthermore,
correlation coefficients were low for all of these
relationships (Table 5), indicating that very little
variance in differences between the indices was
explained by these natural gradients. The WSA-West
model had a tendency to produce higher O/E scores
than did the EMAP-West models, especially at lower
O/E scores (p < 0.005, Table 5, Figs 5C, 6C), but this
pattern was not related to the 4 natural gradients we
examined.

Responsiveness—The EMAP-West models tended to
produce the lowest O/E scores, and the WSA-West
models tended to produce the highest O/E scores at
test sites (Table 6). O/E scores based on the CA models
tended to be intermediate in magnitude. This pattern
generally occurred for both Western Mountain and
Xeric West aggregated ecoregions, but differences were
not always statistically significant. However, the
magnitude of difference in mean O/E scores between
Western Mountain and Xeric West test sites varied
with the models used. The CA models yielded lower
mean O/E sores for Xeric West than for Western
Mountain test sites (Table 6), whereas the EMAP-West
and WSA-West models produced statistically similar
mean O/E scores at Xeric West and Western Mountain
test sites.

Index sensitivity and concordance among assessments.—
The WSA-West O/E was much less likely to lead to
inferences of impairment (16 of 127 sites; Table 7) than
either the EMAP-West O/E (43 of 127 sites) or the CA
O/E (35 of 127 sites) (binomial tests, p < 0.001).
Application of a climate region correction based on 2
SDs (consistent with our main analyses) had no effect

—
Assessment Program Western Pilot Study (EMAP-West) (B)
and between WSA-West O/E scores and EMAP-West O/E
scores (C). The dotted lines represent a perfect 1:1 relation-
ship between the scores from the 2 models, and the solid
lines indicate linear best-fit relationships. Significance tests
are for y-intercept (y-int) = 0 and slope = 1.
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Fic. 6. Relationships between pairwise differences in observed/expected (O/E) scores and 4 natural environmental gradients at
California test sites. Differences were obtained by subtracting the O/E score obtained with one predictive model from the O/E score
obtained with the 2™ model at a test site. O/E scores were compared between predictive models for California (CA) vs the western
portion of the Wadeable Stream Assessment (WSA-West) (A), CA vs the Environmental Monitoring and Assessment Program
Western Pilot Study (EMAP-West) (B), and WSA-West vs EMAP-West. The dashed horizontal lines represent 0 difference between
O/E scores from the 2 models. Thick solid lines show regressions with > and slopes significantly different from 0; thin solid lines
show regressions with y-intercepts significantly different from 0 but slopes that are not significantly different from 0.

on any impairment decision (16 of 127 sites impaired) 0.19) than the WSA-West Western Mountain and Xeric
because the separate Xeric West and Western Moun- West MMIs (CVs =0.26, 0.25), but were comparable to
tain thresholds were within 2 points on a 100-point the EMAP-West Mountain and Xeric MMIs (CVs =
scale of their combined threshold. However, when we 0.13, 0.23) (Table 4). Associations among the rescaled
applied the ecoregion correction based on the 5™- MM scores (CA vs WSA-West r* = 0.70, CA vs EMAP-
percentile threshold used for the national WSA West r*=0.76, and WSA-West vs EMAP-West r*=0.75;
(Herlihy et al. 2008), the number of test sites deemed Fig. 7A-C) were much stronger than were associations
impaired by the WSA-West O/E (27 of 127 sites) was among O/E scores (Fig. 5A-C).

not significantly different from the number of test sites Bi”.S —The rescaled WSA-West MMIs were biased
deemed impaired by the CA O/E (35 of 127; binomial predictors of both the CA and EMAP-West MMI
test, p = 0.081; Table 7). scores, and slopes were significantly different from 1 (p

< 0.001; Fig. 7A, O). In addition, the EMAP-West
MMIs, on average, produced higher scores at test sites

MMI comparisons
than did the CA MMIs (Fig. 7B, Table 6). The EMAP-
Precision.—The NCIBI and SCIBI were more precise West MMIs rated low-scoring sites higher than did the
(reference-site coefficients of variation [CVs]=0.14 and WSA-West MMIs and high-scoring sites lower than
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TaBLE 5.  Regressions (y = a + bx) for pairwise differences between index scores (y) and 4 natural environmental gradients (x) at
California test sites. Differences were obtained by subtracting the score obtained with one index from the score obtained with the

2nd

index at a test site. Indices were observed/expected (O/E) indices or multimetric indices (MMIs) for benthic macroinvertebrates

for California (CA), the Environmental Monitoring and Assessment Program Western Pilot Study (EMAP-West), and the western
portion of the Wadeable Stream Assessment (WSA-West). MMI scores were rescaled to account for differences among calibration
sites used to develop the different MMIs. See Figs 6 and 8 for scatter plots and regressions. * =p < 0.05 (significance threshold not

adjusted for multiple comparisons). Area = watershed area.

Index Natural gradient (x) Difference tested (y) b p-value for b a p-value for a 7
O/E (n =101)  Elevation CA — WSA-West -0.000043 0.283 -0.043 0.259 0.01
CA — EMAP-West 0.0000042 0.918 0.059 0.132 0.00
WSA-West — EMAP-West ~ 0.000048 0.112 0.10 <0.001* 0.03
Logio(Area) CA — WSA-West 0.0029 0.928 -0.081 0.125 0.00
CA — EMAP-West -0.025 0.424 0.10 0.060 0.01
WSA-West — EMAP-West  -0.028 0.230 0.18 <0.001* 0.01
% slope CA — WSA-West -0.016 0.019* -0.017 0.606 0.05*
CA — EMAP-West -0.015 0.035* 0.12 <0.001* 0.04*
WSA-West —- EMAP-West  0.0015 0.770 0.13 <0.001* 0.00
% fast-water habitat CA — WSA-West -0.0035 0.002* 0.023 0.543 0.09*
CA - EMAP-West -0.0029 0.012* 0.14 0.001* 0.06*
WSA-West — EMAP-West  0.00064 0.458 0.12 <0.001* 0.01
MMI (n = 68)  Elevation CA — WSA-West 0.000047 0.586 -0.24 <0.001* 0.00
CA — EMAP-West 0.00012 0.041 -0.15 <0.001* 0.06
WSA-West — EMAP-West  0.000073 0.415 0.086 0.028* 0.01
Logo(Area) CA — WSA-West -0.043 0.190 -0.13 0.105 0.03
CA — EMAP-West -0.057 0.010 0.011 0.832 0.10
WSA-West — EMAP-West  -0.014 0.674 0.14 0.095 0.00
% slope CA — WSA-West 0.0024 0.832 -0.23 <0.001* 0.00
CA — EMAP-West 0.011 0.151 -0.14 <0.001* 0.03
WSA-West — EMAP-West ~ 0.0085 0.460 0.090 0.020% 0.01
% fast-water habitat CA — WSA-West 0.0021 0.182 -0.28 <0.001* 0.03
CA — EMAP-West -0.00071 0.518 -0.10 0.004* 0.01
WSA-West — EMAP-West  —0.0028 0.086 0.18 <0.001* 0.04

did the WSA-West MMIs (Fig. 7C). However, most of
these differences in MMI scores were not associated
with the natural gradients we considered, except for
the significant relationships of CA and EMAP-West
pairwise differences with elevation and watershed
area (Fig. 8B).

Responsiveness.—On average, the rescaled CA MMIs
scored test sites lower than did the rescaled EMAP-
West MMIs, which in turn scored test sites lower than
did rescaled WSA-West MMIs (Table 6). This trend
generally held for both mountainous and xeric regions,
but the WSA-West Western Mountain vs EMAP-West
Mountain contrast was not statistically significant. All
MMIs tended to score test sites in the xeric region
lower than test sites in the mountainous region, but the
difference in mean scores based on the WSA-West
MMI was not significant (Table 6).

Index sensitivity and concordance among assessments.—
As with the O/E indices, impairment decisions
differed considerably among the rescaled MMI scores
(Table 8). The number of sites assessed as impaired
was far fewer for the WSA-West and EMAP-West
MMIs (21 and 17 sites of 68 test sites, respectively) than
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the CA MMI (39 of 68 test sites; binomial tests, p <
0.001). This pattern occurred in both xeric and
mountainous regions but was significant only in the
xeric region (binomial tests, mountainous p = 0.219,
xeric p < 0.001).

Summary of performance of EMAP-West and WSA-West
indices relative to CA indices.—Differences in index
precision, bias, and responsiveness each contribute to
differences in index performance as measured by
index sensitivity, the likelihood that an assessment
will identify impairment. In our study, assessment
differences between EMAP-West or WSA-West indices
and CA indices depended on the type of index
examined and specific differences in index precision,
bias, and responsiveness (Table 9). The large-scale
indices tended to lead to different inferences regarding
biological condition than did the CA indices, but the
specific differences among indices were variable. These
differences caused the EMAP-West O/E indices to
have sensitivity similar to that of the CA O/E indices,
whereas the WSA-West O/E index was less sensitive.
The difference between these 2 large-scale indices
appeared to be associated with differences in their
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TaBLE 6. Results of 2-tailed t-tests for differences in index responsiveness between sets of Mountain (MTN) and Xeric (XER) test
sites (ecoregion comparison) or between pairs of indices (index comparison) for California (CA), the Environmental Monitoring and
Assessment Program Western Pilot Study (EMAP-West), and the western portion of the Wadeable Stream Assessment (WSA-West)
surveys. Indices were observed/expected (O/E) indices or multimetric indices (MMIs) for benthic macroinvertebrates. MMI scores
were rescaled to account for differences among calibration sites used to develop the different MMIs. Mean 1 and Mean 2 indicate
the mean scores of the 1% and 2" members of each tested pair; note that Mean 1 — Mean 2 might not equal the value in the
Difference column because of rounding errors. * = statistically significant (o = 0.0167).

Index Comparison Ecoregion Survey Mean1 Mean2 Difference 4 Test
O/E  Index Both (n = 127) CA vs WSA-West 0.82 0.90 0.09 <0.001*  Paired t-test
CA vs EMAP-West 0.82 0.77 0.04 0.032
WSA-West vs EMAP-West 0.90 0.77 0.13 <0.001*
MTN (n = 74) CA vs WSA-West 0.87 0.93 0.06 0.023  Paired #-test
CA vs EMAP-West 0.87 0.80 0.07 0.002*
WSA-West vs EMAP-West 0.93 0.80 0.13 <0.001*
XER (n = 53) CA vs WSA-West 0.75 0.87 0.12 0.005*  Paired f-test
CA vs EMAP-West 0.75 0.74 0.00 0.938
WSA-West vs EMAP-West 0.87 0.74 0.12 <0.001*
Ecoregion MTN vs XER  CA 0.87 0.75 0.12 0.006*  2-sample t-test
WSA-West 0.93 0.87 0.06 0.156
EMAP-West 0.80 0.74 0.05 0.248
MMI  Index Both (n = 68)  CA vs WSA-West 0.65 0.88 0.23 <0.001* Paired t-test
CA vs EMAP-West 0.65 0.77 0.12 <0.001*
WSA-West vs EMAP-West 0.88 0.77 0.11 <0.001*
MTN (n =30) CA vs WSA-West 0.80 1.00 0.20 <0.001* Paired t-test
CA vs EMAP-West 0.80 0.88 0.07 0.009*
WSA vs EMAP-West 1.00 0.88 0.13 0.018
XER (n = 38) CA vs WSA-West 0.53 0.78 0.24 <0.001* Paired t-test
CA vs EMAP-West 0.53 0.69 0.15 <0.001*
WSA vs EMAP-West 0.78 0.69 0.09 0.006*
Ecoregion MTN vs XER  CA 0.80 0.53 0.27 <0.001*  2-sample t-test
WSA-West 1.00 0.78 0.23 0.0219
EMAP-West 0.88 0.69 0.19 0.001*
responsiveness. The MMIs showed the opposite West MMI sensitivities were associated with differenc-
response, in that the EMAP-West MMIs were slightly es in their responsiveness.
more sensitive than the CA MMI in the Mountain
climate region, whereas the WSA-West MMIs was less Discussion
sensitive than the CA MMI in the Xeric West
aggregated ecoregion. As for the O/E comparisons, The multiple spatial scales over which environmen-
the differences between the EMAP-West and WSA- tal gradients influence the taxonomic and functional

TasLE 7. Comparison of counts of California test sites declared impaired (I) or not impaired (NI) by observed/expected (O/E)
indices developed for California (CA), the Environmental Monitoring and Assessment Program Western Pilot Study (EMAP-West),
and the western portion of the Wadeable Stream Assessment (WSA-West).

CA model 1 CA model 2 CA model 3 Total
(n = 58) (n = 44) (n = 25) (n =127)

Predictive model Status I NI 1 NI | NI I NI All sites
CA I 13 16 6 35 35
NI 45 28 19 92 92
EMAP-West I 10 7 11 8 4 3 25 18 43
NI 3 38 5 20 2 16 10 74 84
WSA-West I 5 1 7 2 0 1 12 4 16
NI 8 44 9 26 6 18 23 88 111
WSA-West (Sth—percentile I 9 4 9 4 0 1 18 9 27
ecoregion-adjusted threshold) NI 4 41 7 24 6 18 17 83 100
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A composition of freshwater assemblages has been the
1.57 y = 0.64x + 0.09 & focus of considerable interest in recent years (Poff 1997,
= e 0'7 0 ' O:." Johnson et al. 2004, 2007, Heino et al. 2007, Hoeing-
% slopé p < 0.001 ...' o haus et al. 2007, Mykra et al. 2007, 2008). At the heart
O . URECE of these studies is a desire to clarify our understanding
g 1.0 y-intp <0'001,~"oo of the factors that determine the limits of species
:” o ,~6 distributions, one of the central goals of ecological
o) e theory (Levins 1966, Wiens 1989, Peters 1991, Brown et
2 © al. 1996, Guisan and Zimmermann 2000). This issue
= 059 has significant implications for the utility of biotic
= ® indices because their effectiveness depends on how
<€ well we understand how distribution patterns of
O o OOO individual taxa are influenced by landscape and
00% T T \ | waterway environmental heterogeneity and how those
\?\}%A W0'5t MM‘ll -0 1('5 | zdo) effects are expressed at different scales of observation.
-vves Score (rescale
B Index comparability
N 1 y=1.13x-0.22 o ...°'. O[E indices—Matching test sites with their appro-
3 =076 o priate reference condition is a critical element of all
E slope p = 0.110 bioassessments (Moss et al. 1?87, Hgghes et al. 1995,
® 10 ydintp<0.001 o Stoddard et al. 2908). Errors in spec1fy1ng the correct
= o reference condition can lead to either under- or
o © overestimates of the true biological condition at
3 individual sites. Our results show that the failure of
@ 0.5 the large-scale predictive models to account for the
= effects of some naturally occurring environmental
= w0 factors caused substantial systematic differences
6 .."’ A among the O/E scores derived from these models
00 o 8 @ J | relative to scores derived from the CA models. The fact
0.0 05 1.0 15 that the most spatially extensive models (EMAP-West
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EMAP-West MMI score (rescaled)

Fic. 7. Regressions between rescaled California (CA)
multimetric index (MMI) scores and MMI scores from the
western portion of the Wadeable Stream Assessment (WSA-
West) (A) and the Environmental Monitoring and Assessment
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and WSA-West) did not adjust for the effects of local
environmental heterogeneity (i.e., % slope, % fast-
water habitat) on E, and hence O/E, shows that such
spatially extensive models might have limited appli-
cability for site-specific assessments and use of these
assessments to generate regional assessments. There
are several reasons why the more spatially extensive
models might have failed to account for the effects of
% slope and % fast-water habitat on assemblage
composition. First, available map-derived variables
might not have been good surrogates for these
variables when used at large scales. For example,
watershed area probably is related to >1 factors,
including % slope and % fast-water habitat, that
influence taxon presence at a site (Hynes 1970, Allan

—
Program Western Pilot Study (EMAP-West) (B) and between
WSA-West MMIs and EMAP-West MMIs (C). MMI scores
were rescaled to account for differences among calibration
sites used to develop the different MMIs. The dotted lines
represent a perfect 1:1 relationship between the models, and
the solid lines indicate linear best-fit relationships. Signifi-
cance tests are for y-intercept (y-int) = 0 and slope = 1.



ATTACHMENT B

APPENDIX 2
980 P. R. ODE ET AL. [Volume 27
Az 1 ] ]
=
g . <] . o . (o]
_=
= o %0%g, 8€ o B ° o
E Arannaaas E""‘b"n'a“'"'d"'" . . "'6 .................. T F-ILLLLL) ) %Q--b- ------------- sen
% o
_6 - @ -+ og"&!Q ° o _ggﬂg o°° . 8 o 038
§ o o o
=

0]

MMIWSA-West - MMIEMAP-West MMICA _MMlEMAP-Wesl
—_—
=

0.51

e
o

o
()]
1
(<]
o

N
o

500 1000 1500 0 1 2 3 4 5 0123456789 0 20 40 60 80 100
Elevation (m) Watershed area (log km?) % slope % fast-water habitat

o

Fic. 8. Relationships between pairwise differences in rescaled multimetric index (MMI) scores and 4 natural environmental
gradients at California test sites. MMI scores were rescaled to account for differences among calibration sites used to develop the
different MMIs. Differences were obtained by subtracting the score obtained with one MMI from the score obtained with the 2™
MMI at a test site. MMI scores were compared between predictive models for California (CA) vs the western portion of the
Wadeable Stream Assessment (WSA-West) (A), CA vs the Environmental Monitoring and Assessment Program Western Pilot Study
(EMAP-West) (B), and WSA-West vs EMAP-West. The dashed horizontal lines represent 0 difference between MMI scores from the
2 models. Thick solid lines show regressions with 7* and slopes significantly different from 0; thin solid lines show regressions with
y-intercepts significantly different from 0 but slopes that are not significantly different from 0.

TaBLE 8.  Comparison of counts of California test sites declared impaired (I) or not impaired (NI) by multimetric indices (MMIs)
developed for California (CA), the Environmental Monitoring and Assessment Program Western Pilot Study (EMAP-West), and the
western portion of the Wadeable Stream Assessment (WSA-West).

CA mountainous (n = 30) CA xeric (n = 38) Total (n = 68)
MMI I NI I NI 1 NI All sites
CA I 10 29 39 39
NI 20 9 29 29
EMAP-West I 5 1 15 0 20 1 21
NI 5 19 14 9 19 28 47
WSA-West I 5 1 11 0 16 1 17
NI 5 19 18 9 23 28 51
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TapLe 9. Summary of differences in precision, bias,
responsiveness, and sensitivity of the observed/expected
(O/E) indices or multimetric indices (MMIs) for benthic
macroinvertebrates developed for the Environmental Mon-
itoring and Assessment Program Western Pilot Study
(EMAP-West) and the western portion of the Wadeable
Stream Assessment (WSA-West) relative to indices devel-
oped for California (CA). Similar = no statistical difference,
lower and higher indicate the direction of statistically
significant (p < 0.05) differences.

O/E MMI
Performance EMAP- WSA- EMAP- WSA-
measure West West West West
Precision Lower Lower Similar Lower
Bias Yes Yes Yes Yes
Responsiveness Lower Lower Lower Lower
Sensitivity Similar Lower  Lower Lower

and Castillo 2007). However, watershed area might not
be consistently associated with % slope across a region
the size of the western US. In the 3 sets of models we
examined, watershed area appeared to account for
differences among sites in % slope for only the
spatially less-extensive CA models. Even in those
models that used direct measures of % slope as a
predictor variable (e.g.,, the WSA-West model), the
relationship between invertebrate taxa and % slope
might have been obscured by strong relationships
between invertebrate composition and predictors, such
as temperature and precipitation, that vary markedly
across regions. Furthermore, a predictive model based
on linear relationships between biotic composition and
predictor variables will fail to represent accurately any
nonlinear relationships and, hence, will predict inac-
curately the taxa that should occur under specific
states of that variable. In contrast, over a smaller range
of environmental conditions, surrogate predictors,
such as watershed area, temperature, or precipitation,
might adequately capture differences between sites in
local habitat features such as % slope and type of
habitat. In general, these problems of prediction bias
might be reduced in the future by improving how well
reference-site networks represent all streams of interest
(in terms of sample size and type of streams) and by
using robust predictors, such as Random Forests
(Cutler et al. 2007), that do not assume linear
relationships.

The fact that the WSA-West and EMAP-West models
strongly underestimated impairment relative to the
CA model has at least 2 potential explanations: 1)
poorer precision in the WSA-West model resulted in
lower impairment thresholds and thus fewer impair-
ment decisions, 2) WSA underestimated the probabil-
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ities of capture of some of the taxa that contribute to
the O/E calculations. The 2™ result could have arisen
if the reference sites used to predict the fauna in
California streams were less rich, on average, than the
otherwise-similar California sites assessed. Vinson and
Hawkins (1996) reported that invertebrate taxonomic
richness in streams draining mountainous regions of
California (Sierra Nevada) was higher than richness in
streams draining other mountainous regions in the
western US. Therefore, models based on a mix of
reference sites from across the western US might be
expected to underpredict richness at CA mountainous
sites. This explanation seems plausible for the WSA-
West model because average WSA-West O/E scores
for CA mountainous reference sites were >1, on
average (Sierra Nevada = 1.04, Southern Coastal
Mountains = 1.11, and Klamath Mountains = 1.04).
However, EMAP-West reference-site O/E scores did
not show this trend. It seems prudent to refine models
to account explicitly for the effects of biogeographical
history on taxonomic richness. Such modeling might
be accomplished through the use of categorical
predictive variables that classify sites by their relevant
zoogeographic region rather than general-purpose
ecoregions (Hawkins and Vinson 2000, Hawkins et
al. 2000a). The contrasting result for the EMAP-West
model (i.e., that EMAP-West model did not underes-
timate impairment relative to the CA model despite
precision values intermediate between the CA and
WSA models) is probably the consequence of the
tendency of the EMAP-West model to score sites lower
than the WSA-West model.

MMIs.—Agreement among the MMI scores was
considerably stronger than for the O/E indices, but the
relationships between scores were not consistent
across the scoring range, indicating differences in
responsiveness of the indices at low vs high biotic
condition sites. Also, although the EMAP-West and
WSA-West MMIs were derived from nearly identical
data sets, numerous differences in the performance of
the 2 larger MMIs, including precision, responsiveness
and sensitivity, reflected the different approaches used
to develop the MMIs (Ode et al. 2005, Rehn et al. 2005,
Stoddard et al. 2005, 2008).

Differences in MMI responsiveness probably were
caused by >1 of the following differences in: 1) how
metrics were scaled in the separate indices, 2) the
quality of sites used to calibrate the indices, or 3) how
individual metrics in each MMI respond to stress.
Metrics overlapped considerably among indices; thus,
much of the difference among the MMIs in their
assessments probably lies in differences in the scoring
ranges of specific metrics. For example, the number of
EPT taxa is a nearly ubiquitous metric in MMIs (Karr
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and Chu 1999), but the scoring range for this metric
varies among regions. An EPT scoring range estab-
lished from reference-site data combined across a large
spatial extent will not necessarily reflect local reference
conditions. In some regions, test sites will be under-
scored; in others they will be overscored. We found
evidence of this effect in the number of disagreements
in impairment decisions made under the different
MMIs. Furthermore, the WSA-West MMIs did not
indicate a difference in biotic condition between
mountainous and xeric test sites, whereas the CA
and EMAP-West MMIs did. This finding was echoed
in the way impairment decisions differed between
EMAP-West and WSA-West indices in xeric and
mountainous regions. Both EMAP-West and WSA-
West MMIs tended to overestimate impairment at
mountainous sites relative to the CA MMIs, whereas
the WSA-West MMI underestimated impairment at
xeric sites relative to the CA MMIs.

A final potential explanation is that differences in
MMI performance were related to differences in the
calibration sets used to derive the metric scoring
ranges. MMIs are calibrated with both reference and
test data, so any difference in the biological quality of
either set of calibration sites can affect how a site is
scored, just as they can in O/E indices (Hawkins 2006).
We cannot address how seriously such differences
affected index performance at this time because we
had incomplete information regarding the quality of
reference and test sites used to calibrate the different
indices.

Effects of spatial scale on index performance—Ecolo-
gists have long known that taxonomic composition is
influenced by natural environmental gradients. How
these relationships are expressed at different spatial
scales, and hence, affect biological indices, is much less
clear, but is of increasing interest (Finn and Poff 2005,
Cao et al. 2007, Heino et al. 2007, Mykra et al. 2008).
MMIs and predictive models use different methods for
accounting or adjusting for natural gradients. Predic-
tive models are designed explicitly to describe how
natural environmental gradients affect the distribution
of individual taxa (Wright et al. 1989, 2000). However,
some natural gradients might be important at certain
geographic scales, but cease to matter at other scales,
as shown in our study and elsewhere (Mykra et al.
2008).

In contrast to O/E indices, MMIs attempt to
minimize the effects of natural gradients by a priori
classification of reference sites into environmentally
homogeneous sets of sites. In addition, metrics are
selected to be insensitive to natural gradients, or are
modified by adding correction factors that adjust for
scoring differences along gradients (Karr and Chu
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1999). For example, in our study, scoring ranges for the
EPT richness metric varied little across spatial scales
within ecoregions (Ode et al. 2005, Rehn et al. 2005,
Stoddard et al. 2005, 2008), and the NCIBI explicitly
corrects for watershed area in affected metrics (Rehn et
al. 2005). In our study, the large-scale predictive
models were not completely successful in adjusting
for 2 of the gradients (% slope and % fast-water
habitat) we examined. Likewise, the CA and WSA-
West MMIs were not completely effective at control-
ling for an elevation gradient.

Index performance and model traits.—All of the
biological indices in our evaluations produce scores
by comparing biological expectations to observed
biology. E is explicitly modeled in O/E (i.e., predicted),
and MMI expectations are derived from a set of
reference sites that are grouped (by ecoregion, stream
size, etc.) to maximize similarity of the biological
assemblages at reference sites. Thus, both O/E and
MMI are indices based on modeled expectations.
Levins (1966) postulated that an inherent tradeoff
exists among 3 desirable model traits: reality (i.e.,
accuracy, or lack of bias), precision, and generality (see
also Guisan and Zimmermann 2000). These model
traits are not necessarily mutually exclusive, but we
cannot expect the models us