
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A P P E N D I X  A1

Water Quality Priorities Memorandum



 

 



 

Upper Santa Clara River A1-i December 2015 
EWMP  

Table of Contents 

List of Figures ................................................................................................................................ ii 
List of Tables ................................................................................................................................ iii 
List of Acronyms .......................................................................................................................... iv 
A1-1  Introduction ....................................................................................................................... 1 
A1-2  Water Quality Prioritization Process .............................................................................. 2 
A1-3  Water Quality Characterization and Water Body-Pollutant Categorization ............. 4 

A1-3.1  Data Gathering ............................................................................................................ 4 
A1-3.2  EWMP Area ................................................................................................................ 6 
A1-3.3  Data Analysis .............................................................................................................. 6 
A1-3.4  Water Body-Pollutant Combination Categorization ................................................. 14 

A1-3.4.1  Category 1 Analysis: WBPCs Subject to TMDL ............................................. 14 
A1-3.4.2  Category 2 Analysis: 303(d) Listings and Potential Listings ........................... 15 
A1-3.4.3  Category 3 Analysis: Other Receiving Water Limit Exceedances ................... 16 
A1-3.4.4  Other Potential EWMP Priorities ...................................................................... 16 

A1-4  Source Assessment .......................................................................................................... 17 
A1-4.1  Information Reviewed .............................................................................................. 17 
A1-4.2  Findings from Information Review .......................................................................... 18 

A1-4.2.1  Bacteria ............................................................................................................. 20 
A1-4.2.2  Nitrogen Compounds ........................................................................................ 20 
A1-4.2.3  Salts ................................................................................................................... 21 
A1-4.2.4  Trash ................................................................................................................. 21 
A1-4.2.5  Metals ................................................................................................................ 21 
A1-4.2.6  Pesticides........................................................................................................... 22 
A1-4.2.7  Cyanide ............................................................................................................. 22 
A1-4.2.8  Bis (2-ethylhexyl) phthalate .............................................................................. 23 
A1-4.2.9  Modeled Source Loads by Jurisdiction and Land Use ...................................... 23 

A1-4.3  Locations of Outfalls and Structural Controls .......................................................... 31 
A1-5  Waterbody/Pollutant Combination Categorization ..................................................... 33 
A1-6  Prioritization ................................................................................................................... 37 
Attachment A.  Non-Priority Not Detected Constituents ........................................................ 39 
Attachment B.  Detected Non-Priority Constituents with No Exceedences .......................... 40 
Attachment C.  Summary Stats ................................................................................................. 41 
 



 

Upper Santa Clara River A1-ii December 2015 
EWMP  

List of Figures 

Figure A1-1.  Santa Clara River WMA Monitoring Site Locations ............................................... 7 
Figure A1-2.  Land Use Area Percentages for each Jurisdiction .................................................. 25 
Figure A1-3.  Sediment Load Percentages for each Jurisdiction .................................................. 26 
Figure A1-4.  Total Lead Load Percentages for each Jurisdiction ............................................... 27 
Figure A1-5.  Total Copper Load Percentages for each Jurisdiction ............................................ 28 
Figure A1-6.  Total Zinc Load Percentages for each Jurisdiction ................................................ 29 
Figure A1-7.  Fecal Coliform Load Percentages for each Jurisdiction ......................................... 30 
Figure A1-8.  Location of MS4 Major Outfalls ............................................................................ 32 
 



 

Upper Santa Clara River A1-iii December 2015 
EWMP  

List of Tables 

Table A1-1.  Categorization for Water Body Pollutant Combinations ........................................... 3 
Table A1-2.  Summary of Monitoring Data.................................................................................... 5 
Table A1-3.  Applicable WQBELs and RWLs ............................................................................... 8 
Table A1-4.  Summary Information for Detected Constituents with Exceedences ...................... 13 
Table A1-5.  Water Body-Pollutant Classification Categories ..................................................... 14 
Table A1-6.  Category 1 Waterbody-Pollutants with WQBELs ................................................... 14 
Table A1-7.  Category 1 Data Summary ...................................................................................... 15 
Table A1-8.  303(d) Listings for Potential Category 2 Classification .......................................... 15 
Table A1-9.  Category 2 Constituents Data Analysis ................................................................... 16 
Table A1-10.  RWL Exceedances Not Meeting the State’s Listing Policy for Impairment ......... 16 
Table A1-11.  MS4 Sources of Water Quality Priorities .............................................................. 18 
Table A1-12.  Modeled Loadings for Priority Pollutants by Jurisdiction ..................................... 23 
Table A1-13.  Summary of Santa Clara River Watershed Water Body-Pollutant Categories. .... 34 
Table A1-14.  Prioritized WBPCs ................................................................................................ 37 
 



 

Upper Santa Clara River A1-iv December 2015 
EWMP  

List of Acronyms 

CEDEN California Environmental Data Exchange Network 

CIMP Coordinated Integrated Monitoring Program 

EWMP Enhanced Watershed Management Program 

LACDPW Los Angeles County Department of Public Work 

LACSD Los Angeles County Sanitation District 

MS4 Municipal Separate Storm Sewer System 

NPDES National Pollutant Discharge Elimination System 

PAH Polycyclic Aromatic Hydrocarbon 

RAA Reasonable Assurance Analysis 

SCR Santa Clara River 

SCRWMG Santa Clara River Watershed Management Group 

TMDL Total Maximum Daily Load 

WQBEL Water Quality Based Effluent Limitation 

 
 



 

Upper Santa Clara River A1-1 December 2015 
EWMP  

A1-1 Introduction  

The Waste Discharge Requirements for Municipal Separate Storm Sewer System (MS4) 
discharges within the Coastal Watersheds of Los Angeles County, except those Discharges 
Originating for the City of Long Beach MS4 R4-2012-0175, NPDES No. CAS004001 (Permit) 
was adopted November 8, 2012 by the Los Angeles Regional Water Quality Control Board 
(Regional Board) and became effective December 28, 2012. The purpose of the Permit is to 
ensure the MS4 systems in Los Angeles County are not causing or contributing to exceedances 
of water quality objectives set to protect the beneficial uses of the receiving waters in the Los 
Angeles region. The purpose of this report is to identify the water quality priorities that will be 
addressed by the Enhanced Watershed Management Program (EWMP) for the Santa Clara River 
Watershed Management Group (SCRWMG). The identification of water quality priorities is 
required in Section VI.C.5 of Order R4-2012-0175 as part of the development of a Watershed 
Management Program or Enhanced Watershed Management Program.  
 
The identification of water quality priorities is an important first step in the EWMP process. The 
water quality priorities provide the basis for prioritizing implementation and monitoring 
activities within the EWMP and Coordinated Integrated Monitoring Program (CIMP) and 
selection and scheduling of best management practices (BMPs) in the Reasonable Assurance 
Analysis (RAA). The Permit establishes a four-step process for identifying water quality 
priorities, including: 

1. A water quality characterization (VI.C.5.a.i, pg. 58) based on available monitoring data, 
TMDLs, 303(d) lists, storm water annual reports, etc.;  

2. A water body-pollutant classification (VI.C.5.a.i, pg. 59), to identify water body-pollutant 
combinations that fall into three Permit defined categories;  

3. A source assessment (VI.C.5.a.i, pg. 59) for the water body-pollutant combinations in the 
three categories; and  

4. Prioritization of the water body-pollutant combinations (VI.C.5.a.i, pg. 60). 

This report fulfills the requirements of the Permit established process.   
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A1-2 Water Quality Prioritization Process 

To meet the MS4 Permit requirements, a water quality prioritization process was developed. The 
first step of the prioritization process was to identify the water bodies and reaches within the 
EWMP area and downstream of the EWMP area.  Then, for those reaches, water body pollutant 
combinations (WBPCs) for which water quality based effluent limitations (WQBELs) or 
receiving water limitations (RWLs) are defined in the permit to implement TMDL wasteload 
allocations (WLAs) were compiled from Attachment L and O of the Permit.  Additionally, 
WBPCs on the 2010 Clean Water Act Section 303(d) List (303(d) List) within and downstream 
of the EWMP area were summarized. 
 
For the next step, available monitoring data was compiled and screened to ensure validity and 
completeness of the data.  The data was then sorted and all non-detected constituents were 
identified as not being water quality priorities and no further evaluation was conducted.  
Detected constituents were summarized in regards to the number of samples, number of 
detections, and number of exceedances by reach.  For the constituents with exceedances, the 
number of exceedances was compared to the requirements in the Water Quality Control Policy 
for Developing California’s Clean Water Act Section 303(d) List (State’s Listing Policy) to 
determine if an impairment was indicated. 
 
The monitoring data analysis, Attachment L and O of the Permit, and the 2010 303(d) list were 
then used to assign constituents to one of the three Permit specified categories.  Category 1 
includes those water body-pollutant combinations (WBPCs) with TMDL deadlines prior to or 
within the permit term.  Category 2 encompasses 303(d) listings and potential 303(d) listings 
according to the State’s Listing Policy.  Constituents with RWL exceedances not meeting the 
State’s Listing Policy for inclusion in category 2 were assigned to category 3.  Additionally, the 
SCRWMG was consulted at this step of the process to determine if any additional constituents 
should be considered as part of the water quality prioritization process. 
 
After compiling the list of constituents by category, a source assessment was performed to 
identify those category 2 and 3 pollutants that are likely associated with MS4 discharges, those 
that are clearly not associated with MS4 discharges and those that might require further source 
assessment to make a determination.  Category 1 pollutants are presumably linked to MS4 
discharges through TMDL development and as such did not require an initial source assessment. 
Prioritization into three levels was accomplished using the categorization and source assessment.  
These categories and sub-categories as defined in Table A1-1 make up the basis for fulfilling the 
water quality prioritization requirements and were used to guide the development of additional 
components of the EWMP and CIMP. 
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Table A1-1.  Categorization for Water Body Pollutant Combinations 

Category Water Body-Pollutant Combinations (WBPCs)  

1 

Category 1A: WBPCs with past due or current Permit term TMDL deadlines with exceedances in 
the past 5 years. 

Category 1B: WBPCs with TMDL deadlines beyond the Permit term and with exceedances in the 
past 5 years. 

Category 1C: WBPCs addressed in USEPA TMDL without a Regional Board Adopted 
Implementation Plan. 

Category 1D: WBPCs with past due, current, or future Permit term TMDL deadlines without 
exceedances in the past 5 years. 

Category 1E: WBPCs with TMDLs for which MS4 discharges are not causing or contributing. 2 

2 

Category 2A: 303(d) Listed WBPCs or WBPCs that meet 303(d) Listing requirements with 
exceedances in the past 5 years.  

Category 2B: 303(d) Listed WBPCs or WBPCs that meet 303(d) Listing requirements that are not 
a “pollutant”1 (i.e., toxicity). 

Category 2C: 303(d) Listed WBPCs or WBPCs that meet 303(d) Listing requirements without 
exceedances in past 5 years or can be delisted. 

Category 2D: 303(d) Listed WBPCs for which MS4 discharges are not causing or contributing.2 

3 

Category 3A:  All other WBPCs with exceedances in the past 5 years. 

Category 3B: All other WBPCs that are not a “pollutant”1 (i.e., toxicity). 

Category 3C: All other WBPCs that have exceeded in the past 10 years, but not in past 5 years. 

Category 3D: WBPCs identified by the USCR EWMP Group Members. 

1. While pollutants may be contributing to the impairment, it currently is not possible to identify the specific 
pollutant/stressor. 

2. The Permit requires prioritization of all constituents with established WQBELs or RWLs, regardless of source.  
WBPCs in this category are for reaches without MS4 discharges.   While urban areas may be within the drainage 
area, no point source MS4 discharges to the waterbody. 

3. The Permit does not require prioritization of constituents for which data indicate water quality impairment in the 
receiving water, but where MS4 discharges are not causing or contributing to the impairment.  Pollutants in this 
category are in reaches within the EWMP area that do not receive MS4 discharges. 
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A1-3 Water Quality Characterization and Water 
Body-Pollutant Categorization 

This section provides a summary of the analysis conducted to generate the categorization of 
water body/pollutant combinations as outlined in the permit.  The process, as summarized above, 
consisted of the following steps: 

1. Gathering relevant data and information 

2. Defining the EWMP area and identifying the water bodies within the EWMP area and 
downstream of the area that might be influenced by discharges from the EWMP area 

3. Conducting a data analysis to identify constituents with exceedances of water quality 
objectives 

4. Comparing the data analysis to the State’s Listing Policy 

5. Compiling WBPCs with TMDLs from Attachment L and O of the permit  

6. Compiling 303(d) Listings from the 2010 303(d) List  

7. Categorizing the WBPCs based on the data analysis into the three categories defined in 
the Permit 

8. Identification of additional priorities from the EWMP group 

Each of these steps and the results of the analysis are discussed in more depth in the following 
sections.  

A1-3.1 DATA GATHERING 

Data were obtained from numerous sources including, but not limited to, 303(d) listings, 
WQBELs, RWLs, SWAMP, annual report exceedances, and established TMDLs. A data request 
was submitted to the SCRWMG to gather information necessary to meet the water quality 
characterization and source assessment requirements outlined on page 58 and 59 of the permit. 
The information gathered for analysis included: 

 Findings from the Permittees’ Illicit Connections and Illicit Discharge Eliminations 
Programs 

 Findings from the Permittees’ Industrial/Commercial Facilities Programs 

 Findings from the Permittees’ Development Construction Programs 

 Findings from the Permittees’ Public Agency Activities Programs 

 TMDL source investigations 

 Findings from the Permittees’ monitoring programs, including but not limited to TMDL 
compliance monitoring and receiving water monitoring 

 Any other pertinent data, information, or studies related to constituent sources and 
conditions that contribute to the highest water quality priorities 
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Monitoring data for sites within the Santa Clara River Watershed Management Area (WMA) 
was received from the following sources: 

 Los Angeles Department of Public Works (LACDPW) provided long-term monitoring 
data from the Santa Clara River Mass Emission station S29. 

 Los Angeles County Sanitation Districts (LACSD) provided long-term receiving water 
monitoring data. 

 Regional Water Quality Control Board Region 4 Santa Clara River Surface Water 
Ambient Monitoring Program 

A total of 30,344 data records were compiled and reviewed as part of the water quality 
prioritization process. A summary of the data records can be found in Table A1-2. 

Table A1-2.  Summary of Monitoring Data 

Monitoring 
Data 

Source 

SCR Reach 4 SCR Reach 5 SCR Reach 6 SCR Reach 7 
Bouquet 
Canyon 
Creek 

Date 
Range 

N 
Date 

Range 
N 

Date 
Range 

N 
Date 

Range 
N 

Date 
Range 

N 

Los 
Angeles 
County 
Sanitation 
District 

8/18/2009-
12/21/2012 

1,007 
7/7/2009- 

12/21/2012 
13,790 

7/7/2009- 
12/21/2012 

5,363 
10/28/2010- 
4/19/2011 

212 
  

Los 
Angeles 
County 
Flood 
Control 
Mass 
Emission 
Monitoring 

    

10/10/2002-
3/16/2012 

9,919 
    

Regional 
Water 
Quality 
Control 
Board 
Surface 
Water 
Ambient 
Monitoring 
Program 

        

8/5/2002-
5/17/2003 

53 
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A1-3.2 EWMP AREA 

The EWMP area covers the portion of the Santa Clara River that is located in Los Angeles 
County and the small portion of the Los Angeles River watershed located in the City of Santa 
Clarita.  The reaches (RWQCB reaches) and tributaries included in the EWMP area that were 
evaluated include: 

 Santa Clara River Reach 5 

 Santa Clara River Reach 6 

 Santa Clara River Reach 7 

 Santa Clara River Reach 8 

 Santa Clara River tributaries to these reaches 

 Lake Elizabeth 

Although there are a number of lakes with 303(d) listings in the EWMP area, there are no MS4 
discharges to those lakes.  As a result, only Lake Elizabeth is included in the analysis. Likewise, 
there is no MS4 discharging to the Los Angeles River.  However, effluent limits are assigned to 
the City of Santa Clarita for TMDLs in the Los Angeles River Watershed.  As a result, the 
TMDLs for which the City has allocations are included in the analysis.  Although it is located in 
Ventura County, data from Santa Clara Reach 4B was also reviewed in the analysis to evaluate 
potential downstream concerns.  

Figure A1-1 shows the EWMP area, water bodies and the site locations for the monitoring data 
received and used for the water quality characterization process. 

A1-3.3 DATA ANALYSIS 

Compiled data meeting the QA/QC criteria for use were analyzed to determine constituents 
exceeding water quality objectives.  The first step in the analysis was to develop a list of 
constituents that were never detected in any reach in the dataset and can therefore automatically 
be classified as not a priority (Attachment A). 
 
Constituents that were detected in the dataset but never exceeded the water quality objective can 
be classified as not a priority and are summarized in Attachment B. Table A1-3 summarizes all 
applicable receiving water limitations (RWLs) from the Los Angeles Region Basin Plan, 
California Toxics Rule, TMDLs, and applicable State Water Board plans and policies which 
were identified for comparison to the compiled water quality data.  
 
Table A1-4 summarizes the number of samples, number of detections, and number of 
exceedances by reach. Summary statistics for those constituents identified during the data 
analysis process are presented in Attachment C.  
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Figure A1-1.  Santa Clara River WMA Monitoring Site Locations 
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Table A1-3.  Applicable WQBELs and RWLs 

Constituent Units 
Final 

WQBELs 
RWL Waterbodies without 

MUN designation (q) 

RWL Waterbodies 
with MUN 

designation (r) 

1,1-Dichloroethane µg/L   5 (e) 

1,1-Dichloroethylene µg/L  3.2 (a) 0.057 (d) 

1,1,1-Trichloroethane µg/L   200 (e) 

1,1,2-Trichloro-1,2,2-
Trifluoroethane µg/L   1200 (e) 

1,1,2-Trichloroethane µg/L  42 (a) 0.6 (d) 

1,1,2,2-Tetrachloroethane µg/L  11 (a) 0.17 (d) 

1,2-Dibromo-3-Chloropropane µg/L   0.2 (e) 

1,2-Dichlorobenzene µg/L  17000 (a) 600 (e) 

1,2-Dichloroethane µg/L  99 (a) 0.38 (d) 

1,2-Dichloropropane µg/L  39 (a) 0.52 (d) 

1,2-Diphenylhydrazine µg/L  0.54 (a) 0.04 (d) 

1,2-Trans-Dichloroethylene µg/L  140000 (a) 10 (e) 

1,2,4-Trichlorobenzene µg/L   70 (e) 

1,3-Dichlorobenzene µg/L  2600 (a) 400 (d) 

1,3-Dichloropropylene µg/L  1700 (a) 0.5 (e) 

1,4-Dichlorobenzene µg/L  2600 (a) 5 (e) 

2-Chloronaphthalene µg/L  4300 (a) 1700 (d) 

2-Chlorophenol µg/L  400 (a) 120 (d) 

2-Methyl-4,6-Dinitrophenol µg/L  765 (a) 13.4 (d) 

2,3,7,8-TCDD (Dioxin) pg/L  0.014 (a) 0.013 (d) 

2,4-D µg/L   70 (e) 

2,4-Dichlorophenol µg/L  790 (a) 93 (d) 

2,4-Dimethylphenol µg/L  2300 (a) 540 (d) 

2,4-Dinitrophenol µg/L  14000 (a) 70 (d) 

2,4-Dinitrotoluene µg/L  9.1 (a) 0.11 (d) 

2,4,5-TP µg/L   50 (e) 

2,4,6-Trichlorophenol µg/L  6.5 (a) 2.1 (d) 

3,3'-Dichlorobenzidine µg/L  0.077 (a) 0.04 (d) 

4,4'-DDD µg/L  0.00084 (a) 0.00083 (d) 

4,4'-DDE µg/L  0.00059 (d) 0.00059 (d) 

4,4'-DDT µg/L  0.00059 (d) 0.00059 (d) 

Acenaphthene µg/L  2700 (a) 1200 (d) 

Acrolein µg/L  780 (a) 320 (d) 

Acrylonitrile µg/L  0.66 (a) 0.059 (d) 

Alachlor µg/L   2 (e) 

Aldrin µg/L  0.00014 (a) 0.00013 (d) 

alpha-BHC µg/L  0.013 (a) 0.0039 (d) 

alpha-Endosulfan µg/L  0.056 (b) 0.056 (b) 

Aluminum µg/L   1000 (e) 

Ammonia as N mg/L 1.8/5.2 (i) (m) (m) 
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Constituent Units 
Final 

WQBELs 
RWL Waterbodies without 

MUN designation (q) 

RWL Waterbodies 
with MUN 

designation (r) 

Anthracene µg/L  110000 (a) 9600 (d) 

Antimony µg/L  4300 (a) 6 (e) 

Aroclors µg/L  0.00007 (f) 0.00007 (f) 

Arsenic µg/L  150 (b) 50 (e) 

Asbestos MFL   7 (e) 

Atrazine µg/L   3 (e) 

Barium µg/L   1000 (e) 

Bentazon µg/L   18 (e) 

Benzene µg/L  71 (a) 1 (e) 

Benzidine µg/L  0.00054 (a) 0.00012 (d) 

Benzo(a)Anthracene µg/L  0.049 (a) 0.0044 (d) 

Benzo(a)Pyrene µg/L  0.049 (a) 0.0044 (d) 

Benzo(b)Fluoranthene µg/L  0.049 (a) 0.0044 (d) 

Benzo(k)Fluoranthene µg/L  0.049 (a) 0.0044 (d) 

Beryllium µg/L   4 (e) 

beta-BHC µg/L  0.046 (a) 0.014 (d) 

beta-Endosulfan µg/L  0.056 (b) 0.056 (b) 

Bioaccumulation   (n) (n) 

Biostimulatory Substances   (n) (n) 

Bis(2-chloroethyl)Ether µg/L  1.4 (a) 0.031 (d) 

Bis(2-chloroisopropyl)Ether µg/L  170000 (a) 1400 (d) 

Bis(2-ethylhexyl)Adipate µg/L   400 (e) 

Bis(2-ethylhexyl)Phthalate µg/L  5.9 (a) 1.8 (d) 

BOD mg/L  (n) (n) 

Boron mg/L   1.0/1.5 (e) (o) 

Bromoform µg/L  360 (a) 4.3 (d) 

Butylbenzyl Phthalate µg/L  5200 (a) 3000 (d) 

Cadmium µg/L  HBC from CTR (p) HBC from CTR (p) 

Carbofuran µg/L   18 (e) 

Carbon Tetrachloride µg/L  4.4 (a) 0.25 (d) 

Chlordanes µg/L  0.00059 (a) 0.00057 (d) 

Chloride mg/L 100 (j) 100 (f) 100 (f) 

Chlorine (Total Residual) µg/L   100 (e) 

Chlorobenzene µg/L  21000 (a) 70 (e) 

Chlorodibromomethane µg/L  34 (a) 0.41 (d) 

Chlorpyrifos (l) µg/L  0.041 (g) 0.041 (g) 

Chromium µg/L   50 (e) 

Chromium (III) µg/L  HBC from CTR (p) HBC from CTR (p) 

Chromium (VI) µg/L  11 (b) 11 (b) 

Chrysene µg/L  0.049 (a) 0.0044 (d) 

cis-1,2-Dichloroethylene µg/L   6 (e) 
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Constituent Units 
Final 

WQBELs 
RWL Waterbodies without 

MUN designation (q) 

RWL Waterbodies 
with MUN 

designation (r) 

Color   (n) (n) 

Copper µg/L  HBC from CTR (p) HBC from CTR (p) 

Cyanide µg/L  5.2 (b) 5.2 (b) 

Dalapon µg/L   200 (e) 

Di-n-Butyl Phthalate µg/L  12000 (a) 2700 (d) 

Diazinon (l) µg/L  0.17 (g) 0.17 (g) 

Dibenzo(a,h)Anthracene µg/L  0.049 (a) 0.0044 (d) 

Dichlorobromomethane µg/L  46 (a) 0.56 (d) 

Dieldrin µg/L  0.00014 (d) 0.00014 (d) 

Diethyl Phthalate µg/L  120000 (a) 23000 (d) 

Dimethyl Phthalate µg/L  2900000 (a) 313000 (d) 

Dinoseb µg/L   7 (e) 

Diquat µg/L   20 (e) 

Dissolved Oxygen mg/L  <5 (f) <5 (f) 

E. Coli MPN/100mL 126/235 (k) 126 (h) 126 (h) 

Endosulfan Sulfate µg/L  240 (a) 110 (d) 

Endothall µg/L   100 (e) 

Endrin µg/L  0.036 (b) 0.036 (b) 

Endrin Aldehyde µg/L  0.81 (a) 0.76 (d) 

Ethylbenzene µg/L  29000 (a) 700 (e) 

Ethylene Dibromide µg/L   0.05 (e) 

Exotic Vegetation   (n) (n) 

Fecal Coliform MPN/100mL  200 (f) 200 (f) 

Floating Material   (n) (n) 

Fluoranthene µg/L  370 (a) 300 (d) 

Fluorene µg/L  14000 (a) 1300 (d) 

Fluoride mg/L   2 (e) 

gamma-BHC (Lindane) µg/L  0.063 (a) 0.019 (d) 

Glyphosate µg/L   700 (e) 

Gross Alpha particle activity pCi/L   15 (e) 

Gross Beta particle activity pCi/L   50 (e) 

Heptachlor µg/L  0.00021 (d) 0.00021 (d) 

Heptachlor Epoxide µg/L  0.00011 (a) 0.0001 (d) 

Hexachlorobenzene µg/L  0.00077 (a) 0.00075 (d) 

Hexachlorobutadiene µg/L  50 (a) 0.44 (d) 

Hexachlorocyclopentadiene µg/L  17000 (a) 50 (e) 

Hexachloroethane µg/L  8.9 (a) 1.9 (d) 

Indeno(1,2,3-cd)Pyrene µg/L  0.049 (a) 0.0044 (d) 

Iron (l) µg/L  1000 (g) 1000 (g) 

Isophorone µg/L  600 (a) 8.4 (d) 

Lead µg/L  HBC from CTR (p) HBC from CTR (p) 
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Constituent Units 
Final 

WQBELs 
RWL Waterbodies without 

MUN designation (q) 

RWL Waterbodies 
with MUN 

designation (r) 

MBAS µg/L   500 (e) 

Mercury µg/L  0.051 (a) 0.05 (d) 

Methoxychlor µg/L   40 (e) 

Methyl Bromide µg/L  4000 (a) 48 (d) 

Methylene Chloride µg/L  1600 (a) 4.7 (d) 

Molinate µg/L   20 (e) 

N-Nitrosodi-n-Propylamine µg/L  1.4 (a) 0.005 (d) 

N-Nitrosodimethylamine µg/L  8.1 (a) 0.00069 (d) 

N-Nitrosodiphenylamine µg/L  16 (a) 5 (d) 

Nickel µg/L  HBC from CTR (p) HBC from CTR (p) 

Nitrate as N mg/L   10 (e) 

Nitrite as N mg/L   1 (e) 

Nitrobenzene µg/L  1900 (a) 17 (d) 

Nitrogen (NO3-N+NO2-N) mg/L 6.8 (i)  5/10 (e) (o) 

Oil + Grease mg/L  (n) (n) 

Oxamyl µg/L   200 (e) 

PCBs µg/L  0.00017 (d) 0.00017 (d) 

Pentachlorophenol µg/L  8.2 (a) 0.28 (d) 

pH pH Units  6.5 < pH < 8.5 (f) 6.5 < pH < 8.5 (f) 

Phenol µg/L  4600000 (a) 21000 (d) 

Picloram µg/L   500 (e) 

Pyrene µg/L  11000 (a) 960 (d) 

Radium-226 + Radium-228 pCi/L   5 (e) 

Selenium µg/L  5 (b) 5 (b) 

Silver µg/L  HBC from CTR (p) HBC from CTR (p) 

Simazine µg/L   4 (e) 

Strontium-90 pCi/L   8 (e) 

Styrene µg/L   100 (e) 

Sulfate mg/L  100-650 (o) 100-650 (o) 

Taste and Odor   (n) (n) 

TDS mg/L  500-1300 (o) 500-1300 (o) 

Temperature °C  (n) (n) 

Tetrachloroethylene µg/L  8.85 (a) 0.8 (d) 

Thallium µg/L  6.3 (a) 1.7 (d) 

Thiobencarb µg/L   70 (e) 

Toluene µg/L  200000 (a) 150 (e) 

Total Coliform MPN/100mL  70 (f) 70 (f) 

Total Settleable Solids   (n) (n) 

Toxaphene µg/L  0.0002 (b) 0.0002 (b) 

Toxicity   (n) (n) 

Trichloroethylene µg/L  81 (a) 2.7 (d) 
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Constituent Units 
Final 

WQBELs 
RWL Waterbodies without 

MUN designation (q) 

RWL Waterbodies 
with MUN 

designation (r) 

Trichlorofluoromethane µg/L   150 (e) 

Tritium pCi/L   20000 (e) 

TSS mg/L  (n) (n) 

Turbidity NTU  (n) (n) 

Uranium pCi/L   20 (e) 

Vinyl Chloride µg/L  525 (a) 0.5 (e) 

Xylenes (Total) µg/L   1750 (e) 

Zinc µg/L  HBC from CTR (p) HBC from CTR (p) 

1. CTR Human Health criterion, organisms only 

2. CTR criteria continuous concentrations (CCC), aquatic life 

3. CTR criteria maximum concentrations (CMCs) 

4. CTR Human Health criterion, water and organisms 

5. Basin Plan objective for waterbodies designated as MUN. 

6. Basin Plan objective not associated with a specific beneficial use designation. 

7. EPA 305(c) recommended criteria 

8. TMDL receiving water limitation equal to the geometric mean objective and the designated allowable exceedance 
days for the single sample maximum objective. 

9. WQBEL for Reach 5 of Santa Clara River 

10. WQBEL for Reaches 5 and 6 of Santa Clara River 

11. WQBEL for Reaches 5, 6 and 7 of Santa Clara River.  Single sample objective is 235 MPN/100mL. Geometric mean 
objective is 126 MPN/100mL and compliance is calculated based on a 30-day geometric mean of at least 5 samples.  
If less than 5 samples are available, then the geometric mean is not calculated and the objectives are not exceeded. 

12. EPA recommended criteria are not RWLs, but are included here because these constituents are on the 303(d) list.  
The values were selected for comparison to the Listing Policy to assess whether or not impairments remain. 

13. Ammonia objectives in the Basin Plan are pH and temperature dependent.  For reaches not covered by the TMDL, 
ammonia objectives were calculated using the pH and temperature of the sample. 

14. Narrative objective in Basin Plan.   

15. Waterbody-specific objective from the Basin Plan.  The range of values for the objective is shown.  

16. Hardness based aquatic life criteria (HBC) from the California Toxics Rule (CTR).  Criteria calculated for each sample 
result based on the sample hardness. 

17. Applies to all reaches in the USCR EWMP area with no MUN designation or with the MUN designations of E*, P* and 
I*.  This includes reaches 4B, 5, 6, and 7 of the Santa Clara River, Mint Canyon Creek Reach 2, Agua Dulce Canyon 
Creek, Aliso Canyon Creek, Munz Lake, South Fork Santa Clara River,  

18. Applies to reaches within the USCR EWMP area with MUN designations of E, I or P.  Includes Bouqut Canyon, Dry 
Canyon, Dry Canyon Reservoir, Bouquet Reservoir, Mint Canyon Creek Reach 1, Lake Hughes, Lake Elizabeth, 
Castaic Lak, Castaic Creek, San Franciscquite Canyon  
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Table A1-4. Summary Information for Detected Constituents with Exceedences 

Constituent 
Santa Clara Reach 4B Santa Clara Reach 5 Santa Clara Reach 6 Santa Clara Reach 7 Bouquet Canyon Creek 

NS ND NE NS ND NE NS ND NE NS ND NE NS ND NE 

Bis(2-ethylhexyl)Phthalate    41 7 0 68 5 5       

Chloride 148 148 126 525 525 454 370 370 320 9 9 0    

Chlorpyrifos    39 0 0 74 0 0 1 0 0 26 8 8 

Copper 1 1 0 215 215 2 146 135 33 2 2 1    

Cyanide    41 28 0 104 52 18 2 2 1    

Diazinon    39 0 0 74 11 3 1 0 0 26 26 25 

Dissolved Oxygen 158 158 1 516 516 65 335 335 81 9 9 1    

E. Coli1    516 454 46 172 27 0 9 9 9    

Iron 1 1 0 215 203 11 194 149 42 4 4 3    

Mercury    215 96 5 146 16 4 2 2 1    

Nitrate-N + Nitrite-N2 30 30 0 923 923 1 414 414 0 16 16 0    

pH 169 169 0 516 516 0 328 328 1 9 9 7    

Selenium 1 1 0 215 215 1 146 88 4 2 2 0    

TDS 26 26 0 125 125 3 112 112 0 2 2 0    

Zinc    35 35 0 146 138 5 2 2 1    

NS – Number of samples 

ND – Number of detections 

NE – Number of exceedances  

1. Exceedances calculated based on a 30-day geometric mean of at least 5 samples.  If less than 5 samples are available, then the geometric mean is not calculated and 
the objectives are not exceeded. 

2. Exceedances based on comparison to the WQBELs.  Exceedances of the TMDL targets. 
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A1-3.4 WATER BODY-POLLUTANT COMBINATION CATEGORIZATION 

Based on available information and data analysis, water body-pollutant combinations were 
classified in one of the three Permit categories, as described in the table below.   
 
Table A1-5.  Water Body-Pollutant Classification Categories  

Category 
Water Body-Pollutant 

Combinations (WBPCs) Included 

1 
Highest Priority 

WBPCs for which TMDL WQBELs and/or RWLs are established in Part VI.E and 
Attachments L and O of the MS4 Permit. 

2 
High Priority 

WBPCs for which data indicate water quality impairment in the receiving water 
according to the State’s Listing Policy, regardless of whether the pollutant is 
currently on the 303(d) List and for which the MS4 discharges may be causing or 
contributing. 

3 
Medium Priority 

WBPCs for which there are insufficient data to indicate impairment in the 
receiving water according to the State’s Listing Policy, but which exceed 
applicable receiving water limitations contained in the MS4 Permit and for which 
MS4 discharges may be causing or contributing to the exceedance. 

A1-3.4.1 Category 1 Analysis: WBPCs Subject to TMDL 

Waterbody-pollutant combinations where water quality based effluent limitations or receiving 
water limitations are established through TMDLs established in Order R4-2012-0175 were 
identified using Attachment L and O in the Permit. The constituents in the Category 1 
classification and the location where the WQBELs apply are summarized in Table A1-6. All 
TMDLs with WQBELs that apply to jurisdictions within the EWMP area are identified in the 
table.  
 
Table A1-6.  Category 1 Waterbody-Pollutants with WQBELs  

TMDL Constituent 
Santa Clara River Reach Mint Canyon 

Reach 1 
Elizabeth 

Lake 5 6 7 

Salts Chloride E E    

Bacteria E. coli R/E R/E R/E   

Nutrients 
Ammonia E     

Nitrate and Nitrite E   E(1)  

Trash Trash     E 

1. The Nitrogen TMDL addresses Mint Canyon; however there are no MS4 WLAs that apply. 

R - Receiving water limit established by a TMDL. 

E - Effluent limit established based on a TMDL.  
 

To further prioritize these category 1 constituents, the available monitoring data was evaluated to 
determine the status of TMDL attainment.  Although effluent limits are assigned to the portion of 
the City of Santa Clarita located in the Los Angeles River Watershed for the Los Angeles River 
TMDLs, the City does not have a MS4 discharge to the Los Angeles River.  Additionally, there 
are no data available for the Los Angeles River tributary in the EWMP area.  As a result, no 
further data analysis was done for the Los Angeles River TMDL constituents. 
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Table A1-7.  Category 1 Data Summary 

Constituent 

Santa Clara Reach 4B Santa Clara Reach 5 Santa Clara Reach 6 Santa Clara Reach 7 

ND NE 
TMDL 

Attained 
ND NE 

TMDL 
Attained 

ND NE 
TMDL 

Attained 
ND NE 

TMDL 
Attained 

Ammonia 1 0 Y 203 0 Y 224 0 Y 7 0 Y 

Nitrate and 
Nitrite 

30 0 Y 923 1 Y 414 0 Y 16 0 Y 

E. Coli - - - 454 46 N 27 0 Y 9 9 N 

Chloride 148 126 N 525 454 N 370 320 N 9 9 N 

Trash N/A   N/A   N/A   N/A   

ND – Number of detections 

NE – Number of exceedances  

A1-3.4.2 Category 2 Analysis: 303(d) Listings and Potential Listings 

Waterbody-pollutant combinations listed on the State’s 2010 Clean Water Act Section 303(d) 
List that are not already addressed by a TMDL or other action were summarized. The 303(d) 
listing and the location of the listing are listed in Table A1-8. All listings within the EWMP area 
were identified and included.  Because there are no MS4 discharges to the Los Angeles River 
watershed, the 303(d) listings for the Los Angeles River are not included in the table. 
 
Table A1-8.  303(d) Listings for Potential Category 2 Classification 

Constituent 
Santa Clara River Reach 

Elizabeth Lake 
5 6 7 

Iron L L   

Copper  L   

Chlorpyrifos  L   

Diazinon  L   

Toxicity  L   

pH    L 

Eutrophic    L 

Organic Enrichment/ Low DO    L 

L -  Listed on 2010 303(d) List.  

 
After identifying the 303(d) listed pollutants, the exceedance information was used to evaluate if 
the listings were still valid or if the constituents could potentially be delisted.  Additionally, other 
constituents exceeding objectives were identified to determine if the number of exceedances 
would result in a potential 303(d) listing based on the State’s Listing Policy.  The constituents 
that are either already on the 303(d) list or could potentially be listed were categorized in 
Category 2 and summarized in Table A1-9. No data are available for comparison to the listings 
for Lake Elizabeth.  As a result, all of the WBPCs for the Lakes are maintained in Category 2. 
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Table A1-9.  Category 2 Constituents Data Analysis 

Constituent 

Santa Clara 
Reach 4B 

Santa Clara Reach 
5 

Santa Clara Reach 
6 

Santa Clara Reach 
7 

Lake 
Elizabeth 

NS NE List NS NE List NS NE List NS NE List  

Copper 1 0 N 215 2 N 146 33 C 2 1 N  

Chlorpyrifos    39 0 N 74 0 D 1 0 N  

Cyanide    41 0 N 104 18 Y 2 1 N  

Diazinon    39 0 N 74 3 D 1 0 N  

Dissolved Oxygen 158 1 N 516 65 N 335 81 Y 9 1 N Y 

Iron 1 0 N 215 11 D 194 42 C 4 3 N  

Lead    35 0 N 146 27 Y 2 2 Y  

pH 169 0 N 516 0 N 328 1 N 9 7 Y Y 

Toxicity    5 0 N 10 1 N 2 0 N  

Eutrophic             Y 

NS – Number of Samples 

NE – Number of Exceedances 

Y – Meets State’s Listing Policy criteria to list  

N – Does not meet State’s Listing Policy criteria to list 

D – Meets State’s Listing Policy criteria to delist 

C – Listing is confirmed 

A1-3.4.3 Category 3 Analysis: Other Receiving Water Limit Exceedances 

Category 3 consists of constituents that have exceeded water quality objectives in the dataset, but 
do not qualify for listing under the State’s Listing Policy.  The Category 3 WBPCs are 
summarized in Table A1-10.  
 
Table A1-10.  RWL Exceedances Not Meeting the State’s Listing Policy for Impairment 

Constituent 
Santa Clara Reach 4B 

Santa Clara 
Reach 5 

Santa Clara 
Reach 6 

Santa Clara 
Reach 7 

NS NE List NS NE List NS NE List NS NE List 

Bis(2-ethylhexyl)Phthalate    41 0 N 68 5 N    

Mercury    215 5 N 146 4 N 2 1 N 

Nickel    71 0 N 146 0 N 2 1 N 

Selenium 1 0 N 215 1 N 146 4 N 2 0 N 

TDS 26 0 N 125 3 N 112 0 N 2 0 N 

Zinc    35 0 N 146 5 N 2 1 N 

NS – Number of Samples 

NE – Number of Exceedances 

N – Does not meet State’s Listing Policy criteria to list 

A1-3.4.4 Other Potential EWMP Priorities  

In addition to the data analysis, the SCRWMG was consulted to identify any other potential 
constituents of concern that should be considered during the EWMP and CIMP development.  
Based on this discussion, pyrethroid pesticides in Bouquet Canyon were identified as a WBPC 
that could warrant consideration in the EWMP process. 
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A1-4 Source Assessment 

A source assessment was conducted as required in the MS4 permit as part of the EWMP 
development process, to identify potential MS4 sources for the waterbody-pollutant 
combinations (WBPCs) in Categories 1-3 from the water quality priorities characterization 
process.   

A1-4.1 INFORMATION REVIEWED 

In order to identify potential sources for water quality priorities from MS4 discharges, a review 
of available data and information was conducted, including the following sources: 

1. Findings from the Permittee’s Illicit Connections and Illicit Discharge Programs 

2. Findings from the Permittee’s Industrial/Commercial Facilities Programs 

3. Findings from the Permittee’s Development Construction Programs 

4. Findings from the Permittee’s Public Agency Activities Programs 

5. TMDL source investigations 

6. Watershed model results 

7. Findings from the Permittee’s monitoring programs 

8. Other pertinent data and information  

As required in the MS4 permit, the City and County each submit an Individual Annual Report 
Form (Annual Report) to the Regional Board for each fiscal year.  The Annual Report contains 
details pertaining to the City and County’s activities under the Industrial/Commercial Facilities 
Program, Development Construction Program, Public Agency Activities Program and Illicit 
Connection and Illicit Discharge (IC/ID) Elimination program (items 1-4 in the list above), as 
well as other MS4 permit requirements.  The annual reports include details on inspections and 
enforcement activities, as well as findings on BMP implementation.  As part of the IC/ID 
program, the City and County produce annual maps showing the locations and type of illicit 
connections and illicit discharges found during the fiscal year.  Available Annual Reports and 
IC/ID maps were reviewed in this assessment. 
 
Four TMDLs are pertinent to MS4s in the Upper Santa Clara River watershed: The Upper Santa 
Clara River Chloride TMDL, The Santa Clara River Nitrogen Compounds TMDL, The Lake 
Elizabeth, Munz Lake, and Lake Hughes Trash TMDL, and The Santa Clara River Estuary and 
Reaches 3, 5, 6, and 7 Indicator Bacteria TMDL. Findings from source assessments from each 
TMDL are incorporated into this assessment.   
 
Data from the Permittee’s monitoring programs mostly consist of receiving water monitoring, 
and little data is available to characterize MS4 discharges. However, these data were used to 
evaluate the location and timing of exceedances to inform this source assessment.  Additional 
information and data reviewed included POTW effluent data, other TMDL source assessments 
from watersheds in the Los Angeles Region, and other studies and reports pertaining to the 
EWMP area or water quality priorities. 
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A1-4.2 FINDINGS FROM INFORMATION REVIEW 

The results of source assessments for WBPCs in Categories 1-3 are shown below in  
Table A1-11.  WBPCs in category IE and 2D are not included.  These are WBPCs that have 
either TMDLs or 303(d) listings, but there are no MS4 discharges to these waterbodies by the 
Permittees in the EWMP area.  Category 2B constituents, 303(d) Listed WBPCs that are not a 
“pollutant”, are addressed through source assessments for other constituents.  Eutrophic 
conditions, low dissolved oxygen and changes in pH are all potentially the result of excess algae 
growth which is typically caused by elevated nutrient levels.  Toxicity is most likely caused by 
pesticides. 
 
Table A1-11.  MS4 Sources of Water Quality Priorities 

Class Constituent 
Reaches/ 

Waterbodies 
MS4 Potential Sources 

Bacteria1,5 E. coli 4B2, 5, 6, 7 

- Dry- and wet- weather urban runoff  

- Animal wastes, including those from pets, wildlife and 
birds 

- Trash 

- Direct human discharges 

- Sanitary sewer overflows 

- Leaking septic systems 

- Illicit discharge of sewage and wastewater 

Nitrogen 
Compounds5 

Ammonia, 
Nitrate/ 

Nitrite 
4B2, 5, 6, 7 

- Atmospheric deposition  

- Leaf litter and debris 

- Runoff from over-fertilized landscaping 

- Improper storage or disposal of fertilizers and ammonia  

- Soil concentrations 

- Leaking septic systems 

- Groundwater concentrations 

- Industrial and commercial sources including: 

- Landscaping businesses 

- Nurseries 

Salts 
Chloride, 
TDS 

4B2, 5, 6, 7 
- Naturally occurring salts in water supply 

- Saltwater swimming pool discharges 

Pesticides 

Pyrethroids 
Bouquet 
Canyon 

- Residential and professional use of pyrethroids as an 
insecticide, often to control Argentine ants3 

Diazinon and 
chlopyrifos 

6 
- Professional pesticide applications 
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Class Constituent 
Reaches/ 

Waterbodies 
MS4 Potential Sources 

Metals2,5 

All (Copper, 
Iron, 
Mercury, 
Selenium, 
Zinc) 

5,6,7 

- Atmospheric deposition 

- Water supply 

- Commercial and municipal vehicle sources 

- Gas stations, service stations and car washes 

- Dealerships 

- Municipal maintenance and storage yards 

- Soil concentrations, release of sediment during: 

- Construction activities  

- Gravel mining 

Copper 5,6,7 

- Automotive sources 

- Brake pad debris 

- Vehicle fluids 

- Wear on vehicle exterior and engine 

- Tailpipe emissions 

- Architectural copper 

- Corrosion of copper pipes 

- Runoff of atmospheric deposition 

- Copper-containing pesticides and algaecides 

- Industrial uses including electroplating, metal finishing 
and semiconductor manufacturing 

Mercury 5,6,7 

- Runoff of atmospheric deposition  

- Mercury containing products including batteries, dental 
amalgam, fluorescent lamps, jewelry, paint, 
thermometers and thermostats 

- Vehicle sources such as mercury switches and emissions 
that contribute to atmospheric deposition 

- Industrial uses including semiconductor manufacturing 

Selenium 6 

- Nursery runoff 

- Groundwater concentrations 

- Mining and oil extraction 

Zinc 6 
- Galvanized metal4 

- Vehicle sources such as tires 

Other Cyanide6 7 
- Industrial uses including metal finishing, electroplating, 

plastics manufacturing, animal control and fumigation 

Trash Trash 
Lake 
Elizabeth 

- Litter from adjacent areas and roadways 

- Direct dumping  
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1. Los Angeles Regional Water Quality Control Board (RWQCB), 2010.  Los Angeles River Watershed Bacterial TMDL.  Adopted 
by the RWQCB on July 9, 2010. 

2. Reach 4B is located in Ventura County but was considered for the purposes of understanding downstream water quality. 
3. Castaic Lake Water Agency (CWLA), 2013.  The Santa Clarita Valley 2013 Water Quality Report. 
4. Larry Walker Associates (LWA), 2009.  Urban Water Quality Management Plan for Copper, Mercury, Nickel, and Selenium in 

Calleguas Creek Watershed.  March 25, 2009. 
5. California Stormwater Quality Association (CASQA), 2014.  Draft Effectiveness Assessment Guidance. May 2014. 
6. California Regional Water Quality Control Board, San Francisco Bay Region, 2006. Staff Report on Proposed Site-Specific 

Water Quality Objectives for Cyanide for San Francisco Bay.  December 4, 2006. 

A1-4.2.1 Bacteria 

The Santa Clara River Estuary and Reaches 3, 5, 6, and 7 Indicator Bacteria TMDL source 
assessment states that dry- and wet-weather urban runoff discharges from stormwater 
conveyances are the most significant sources of bacteria to the Santa Clara River. This 
conclusion was based on data from storm drains and channels with urban drainage areas showing 
high levels of bacteria, as compared to data from natural landscapes in the region showing that 
open space is not a significant source of bacteria.  Furthermore, data from the Los Angeles 
Region demonstrate that bacteria concentrations are significantly higher in urban drainages. 
Typical sources of bacteria in stormwater include animal wastes from pets, wildlife and birds, 
trash, direct human discharges, leaking or faulty septic systems and sanitary sewer overflows.1, 2 
Maps produced as part of the City’s IC/ID program include reported illicit discharges of sewage 
and waste water on occasion, which could also be a source of bacteria in stormwater. 

A1-4.2.2 Nitrogen Compounds 

The Santa Clara River Nitrogen Compounds TMDL found the Saugus and Valencia WRPs to be 
the principal sources of ammonia, nitrite and nitrate in the Upper Santa Clara EWMP area.  
Stormwater discharge was identified as a source of nitrogen compounds by the TMDL source 
analysis along with agricultural runoff and groundwater discharge, however water quality models 
used in the development of the TMDL demonstrated that discharges from the WRPs were the 
primary contributors to nutrient loading in comparison to other sources.  Sources of nitrogen 
compounds in stormwater discharge include atmospheric deposition, runoff from fertilized 
landscaping and nurseries, leaf debris, and improper storage or disposal of fertilizers and 
ammonia.   
 
Mobilization of sediment containing nitrogen compounds can also be a source of nutrients in 
stormwater.2 Disturbance of sediment can occur through landscaping, construction, and other 
activities.  According to information collected during inspections as part of the City’s 
Development Construction Program, violations continue to be found each year for off-site 
discharge of sediment from constructions sites, though these violations have occurred at a small 
percentage of inspected sites. A review of maps produced as part of the City’s IC/ID program 
has revealed that illicit connections and discharges of soil, sand and mud are occurring 
sporadically. 

                                                 
1 Los Angeles Regional Water Quality Control Board (RWQCB), 2010.  Los Angeles River Watershed Bacteria TMDL.  
Adopted by the RWQCB on July 9, 2010. 
2 California Stormwater Quality Assocation (CASQA), 2014.  Draft Effectiveness Assessment Guidance. May 2014 
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A1-4.2.3 Salts 

The Upper Santa Clara River Chloride TMDL identified Saugus WRP and Valencia WRP as the 
primary contributors to the chloride loading in Reaches 5 and 6.  The two facilities are estimated 
to contribute about 70% of the chloride load in these Reaches. 
Water supply is the primary contributor to chloride and TDS loading from MS4s to the Upper 
Santa Clara River. Water used for landscape irrigation and other outdoor residential, commercial 
or industrial uses could be a source of these constituents in MS4 discharges. The Castaic Lake 
Water Agency (CLWA) is the purveyor of water in urban areas in the Upper Santa Clara River 
Watershed.   According to the Santa Clarita Valley 2013 Water Quality Report, published by 
CLWA, naturally occurring salts, including chloride, are found in groundwater supplies, which 
make up approximately 50% of the water supply.3 

A1-4.2.4 Trash 

The Lake Elizabeth Trash TMDL source analysis identifies litter from adjacent land areas, 
roadways and direct dumping/deposition to be sources of trash for Lake Elizabeth, in addition to 
point sources such as storm drains.   

A1-4.2.5 Metals 

Sources of copper, iron, mercury selenium and zinc in the Upper Santa Clara River EWMP area 
include natural concentrations of metals in soils, construction activities, commercial and 
industrial sources, and vehicles. Natural metals concentrations or those resulting from 
groundwater contamination in the water supply may contribute to metals loading to the MS4 
from runoff due to outdoor water use.  Atmospheric deposition is also a potential contributor to 
metals loading in urban runoff, and is typically a very significant source of mercury. Products 
containing metals, industrial, commercial and municipal sources, most notably in the automotive 
sector, are listed in Table A1-11. 4 
 
Naturally occurring metals in soils and groundwater are a source for most metals in stormwater 
discharge.  Iron exceedances were mostly collected during wet weather events, suggesting that 
mobilization of sediment containing iron during wet weather runoff is a major source of iron in 
stormwater discharges.  Soils disturbed by construction activities could also be contributing to 
high levels of metals in MS4 runoff.  According to information collected during inspections as 
part of the City’s Development Construction Program, violations continue to be found each year 
for off-site discharge of sediment from constructions sites, though these violations have occurred 
at a small percentage of inspected sites.  
 
A review of maps produced as part of the City’s IC/ID program has revealed that illicit 
connections and discharges are present sporadically for certain substances that may contribute to 
MS4 sources of metals including soil, sand and mud, automotive fluids, and concrete waste. 

                                                 
3 Castaic Lake Water Agency (CWLA), 2013.  The Santa Clarita Valley 2013 Water Quality Report. 
4 Larry Walker Associates (LWA), 2009.  Urban Water Quality Management Plan for Copper, Mercury, Nickel, and 
Selenium in Calleguas Creek Watershed.  March 25, 2009. 
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Sand and gravel mining activities in the watershed are a potential source of metals discharge due 
to natural concentrations of metals in sediment.  In-river mining activities have been active 
historically in the Saugus-Newhall production-consumption region (PCR)5, which is within the 
EWMP area. In-river aggregate extraction methods increase sediment transport, potentially 
releasing metals downstream.6   

A1-4.2.6 Pesticides 

Pesticide use in urban areas that can contribute to stormwater concentrations include outdoor 
pesticide use in structural pest control, landscaping and right-of-way maintenance, biocides in 
swimming pools, spas, or fountains and preservatives for building materials.  Insecticides to 
control invasive Argentine ants, which are a common pest control problem in Southern 
California, are typically a major source of pesticides in stormwater.2,7 
 
According to findings from the City’s Public Agency Activities program, banned pesticides are 
not stored at or used on any City-owned landscaping or recreational facilities.  Additional 
sources of these pesticides in MS4 discharges are likely minimal as the water quality priorities 
analysis found that both chlorpyrifos and diazinon in Reach 6 could be removed from the 303(d) 
List. MS4 sources for remaining toxicity in Reach 6 could be the result of the application of 
other pesticides that have not been banned, such as pyrethroids.   
 
The stakeholder group has identified pyrethroids in Bouquet Canyon as a water quality priority 
to be evaluated in the EMWP process.  Residential uses of pyrethroids as a pesticide could be a 
potential source in MS4 discharges.  Optional special study monitoring, as outlined in the 
Coordinated Integrated Monitoring Plan (CIMP), may be conducted to further evaluate sources 
of pyrethroids in Bouquet Canyon.  

A1-4.2.7 Cyanide 

Effluent monitoring data from the Saugus WRP, which is upstream of the location where most 
samples exceeding water quality objectives were collected, demonstrates that cyanide is present 
in effluent from the plant.  In addition, a staff report produced by the San Francisco Regional 
Water Quality Control Board identified POTWs as a main source of cyanide loading, due to the 
breakdown of thiocyanate used for industrial gasification processes to free cyanide during the 
disinfection stages in wastewater treatment.  Additional potential sources of cyanide from MS4 
discharges are from industrial uses in plastics manufacturing, metal finishing, electroplating, 
animal control and fumigation.8 
 

                                                 
5 The Saugus-Newhall production-consumption region is an area within which gravel is mined and used, classified 
by the California Geological Survey.  One in-river gravel mine was active in the region as of 2005, per the 
SCREMP. 
6 AMEC Earth and Environmental, 2005.  Santa Clara River Enhancement and Management Plan (SCREMP). May 
2005. 
7 Wu, Jasmin, 2011.  Findings May Control Invasive Argentine Ants in California.  The UCSD Guardian.  February 
17, 2011. 
8 California Regional Water Quality Control Board, San Francisco Bay Region, 2006. Staff Report on Proposed 
Site-Specific Water Quality Objectives for Cyanide for San Francisco Bay.  December 4, 2006. 
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Concerns with artificial increases in measurements of cyanide concentrations resulting from 
analytical and preservation methods have been identified by the Los Angeles County Sanitation 
District (District) and other laboratories.  Consequently, some or all of the cyanide exceedances 
could be the result of these methods.  Through a review of the cyanide data used in the analysis 
of water quality priorities, it was determined that all but one of the samples with exceedances 
were collected from the MS4 mass emission station and were not analyzed by the District, 
therefore they were potentially processed using methods that could result in artificially high 
cyanide concentrations.  Implementation of the CIMP will include laboratory methods that 
address this potential source of contamination to determine if MS4s are contributing to cyanide 
exceedances in the receiving waters.  

A1-4.2.8 Bis (2-ethylhexyl) phthalate 

MS4s are not identified as likely sources of bis(2-ethlhexyl)phthalate. Bis(2-ethylhexyl)phthalate 
is widely known to be potential laboratory contaminant.  The most recent exceedances of bis(2-
ethylhexyl)pthalate were observed in samples collected in 2003 and 2004, prior to widespread 
recognition of the potential for laboratory contamination.   No exceedances have been observed 
in the past 10 years, indicating that MS4 discharges are not a likely source of bis(2-
ethylhexyl)phthalate. 

A1-4.2.9 Modeled Source Loads by Jurisdiction and Land Use 

Information from the model developed for the Reasonable Assurance Analysis was utilized as 
part of the source assessment.  Summaries of the relative loading from the various land uses to 
the EWMP area are provided in the following tables and figures. Table A1-12 lists the total 
constituent loads by jurisdiction for the modeled land uses. Following the summary table are a 
series of pie charts that demonstrate the percent contribution of each of the loads by land use for 
each jurisdiction. 
 
Table A1-12.  Modeled Loadings for Priority Pollutants by Jurisdiction 

Jurisdiction 

Area for 
Modeled 

Land Uses 
(acres)1 

Sediment 
Load 

(tons/year)

Total 
Lead 

(lbs/year) 

Total 
Copper 

(lbs/year) 

Total Zinc 
(lbs/year) 

Fecal 
coliform 
(#/year) 

City of Santa Clarita 31,997.8 4,077.2 923.2 1,457.8 4,245.2 8.56x1015 

County of Los Angeles 163,111.1 12,719.6 775.8 1,363.2 3,558.5 6.56x1015 

Total 195,108.9 16,796.8 1,699.0 2,820.9 7,803.6 1.51x1016 
1. Land uses considered include: high density residential, low density residential, multi-family residential, commercial, 

institutional, industrial, transportation, secondary roads, urban grass, agriculture, and vacant land. 

 
The most predominant land uses within the City of Santa Clarita include vacant land, urban 
grass, high density residential, industrial, secondary roads, and commercial. Within the County’s 
jurisdiction, vacant land, urban grass, and agriculture are the major land use types. All other land 
uses consist of less than one percent each of the County’s land area (Figure A1-2). 
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Sediment loads from developed land uses (with the exception of high density residential) make 
up a substantially greater proportion of the total load as compared to the land areas they represent 
(Figure A1-3). 
 
Total lead contributions from vacant lands and agriculture are much lower than the proportional 
area they make up within the City and County’s jurisdictions. Within the City, the greatest 
contributors of total lead include secondary roads (23.2%), urban grass (22.4%), commercial 
(20.4%), and multi-family residential (11.8%). The County’s major lead contributors differ, with 
27% of the load coming from urban grass, followed by transportation (22%), commercial 
(16.3%), and secondary roads (13.9%) (Figure A1-4). 
 
The majority of the urbanized land uses contribute significantly more copper, proportionally, 
than their relative land areas. The greatest contributors of total copper are similar between the 
City and County. The top three copper contributors within the City are urban grass, secondary 
roads, and commercial. Within the County, the major copper loads come from urban grass, 
transportation, and commercial (Figure A1-5). 
 
Total zinc loads are spread somewhat evenly across the various land uses, considering their vast 
differences in total area. For both the City and County, major loadings of zinc come from 
road/transportation areas, as well as commercial and urban grass (Figure A1-6). 
 
Commercial areas are the greatest contributors of fecal coliform within both jurisdictions 
(Figure A1-7). Both low- and high-density residential are the next largest sources for the City of 
Santa Clarita. As a less developed land area, the County’s second and third largest fecal coliform 
loads come from urban grass and agriculture. 
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Figure A1-2.  Land Use Area Percentages for each Jurisdiction 
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Figure A1-3.  Sediment Load Percentages for each Jurisdiction 
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Figure A1-4.  Total Lead Load Percentages for each Jurisdiction 
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Figure A1-5.  Total Copper Load Percentages for each Jurisdiction 
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Figure A1-6.  Total Zinc Load Percentages for each Jurisdiction 
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Figure A1-7.  Fecal Coliform Load Percentages for each Jurisdiction 
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A1-4.3 LOCATIONS OF OUTFALLS AND STRUCTURAL CONTROLS 

The locations of MS4 major outfalls were considered in the identification of sources of the water 
quality priorities. A major outfall is defined in Attachment A to the Permit as an outfall that 
discharges from a pipe with an inside diameter of 36 inches or more. In addition, Attachment A 
states that, for MS4s that receive stormwater from lands zoned for industrial activity, a major 
outfall is an outfall that discharges from a single pipe with an inside diameter of 12 inches or 
more or from its equivalent (discharge from other than a circular pipe associated with a drainage 
of 2 acres or more). It is unlikely that there are many instances within the EWMP area where a 
non-circular outfall drains industrial land uses, and those outfalls were not identified within the 
EWMP area. The MS4 major outfalls are shown in Figure A1-8. There are no structural controls 
within the EWMP area; thus, structural controls were not taken into consideration.  
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Figure A1-8.  Location of MS4 Major Outfalls
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A1-5 Waterbody/Pollutant Combination 
Categorization  

Based on the data analysis and source assessment, priority waterbody/pollutant combinations 
were placed into the categories shown in Table A1-1.  The water quality priority categorization 
is shown in Table A1-13.  As the monitoring progresses, source investigations occur, and BMP 
implementation begins, constituents may change subcategories. If a constituent that is currently 
not a priority begins to exceed objectives, then the constituent will be reevaluated using the 
prioritization procedure. 
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Table A1-13.  Summary of Santa Clara River Watershed Water Body-Pollutant Categories. 

Class(1) Constituent 
Santa Clara River Reach Bouquet 

Canyon 
Lake 

Elizabeth 
Mint 

Canyon 
Piru 

Creek 
Munz 
Lake 

Lake 
Hughes 

Castaic 
Lake 

Pyramid 
Lake 

Los 
Angeles 

River 4B2 5 6 7 

Category 1A:  WBPCs with past due or current term TMDL deadlines with exceedances in the past 5 years. 

Bacteria E. Coli (dry)3 I I I 

Salts Chloride F F F 

Category 1B: WBPCs with TMDL deadlines beyond the current Permit term and with exceedances in the past 5 years. 

Bacteria 
E. Coli (wet and 
dry)3 F F 

 
F 

         

Category 1D: WBPCs with past due or current term deadlines without exceedances in the past 5 years. 

Nutrients 
Ammonia F F 

Nitrate and Nitrite F F 

Trash Trash 
 

F 

Bacteria 
E. Coli (wet and 
dry)3   

I/F 
          

Category 1E: WBPCs with TMDLs for which MS4 discharges are not causing or contributing 

Trash Trash 
 

TMDL TMDL F 

Nutrients Ammonia 
 F 

Nutrients Nitrate and Nitrite 
 

TMDL4 F 

Bacteria E. Coli 
 I 

Metals Cadmium 
 I 

Metals Copper 
 I 

Metals Lead 
 I 

Metals Selenium 
 I 

Metals Zinc 
 I 
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Class(1) Constituent 
Santa Clara River Reach Bouquet 

Canyon 
Lake 

Elizabeth 
Mint 

Canyon 
Piru 

Creek 
Munz 
Lake 

Lake 
Hughes 

Castaic 
Lake 

Pyramid 
Lake 

Los 
Angeles 

River 4B2 5 6 7 

Category 2A: 303(d) Listed WBPCs with exceedances in the past 5 years. 

Metals 
Copper 

  
303 
(d)           

Iron 
 

D 
303 
(d)           

Metals Cyanide 
 

L 

Category 2B: 303(d) Listed WBPCs that are not a “pollutant” (i.e., toxicity). 

Toxicity Toxicity 
  

303 
(d)           

Other pH 
 

L 303(d) 

Other Eutrophic 
 

303(d) 

Other 
Organic 
Enrichment/Low DO      

303(d) 
       

Category 2C: 303(d) Listed WBPCs without exceedances in past 5 years or that could be delisted. 

Pesticides Chlorpyrifos 
 

D 

Pesticides Diazinon 
 

D 

Category 2D: 303(d) Listed WBPCs for which MS4 discharges are not causing or contributing. 

Metals Mercury 
 

303(d) 303(d) 

Other Eutrophic 
 

303(d) 303(d) 

Other Fish Kills 
 

303(d) 

Other Odor 
 

303(d) 

Other Algae 
 

303(d) 

Other pH 
 

303(d) 

Salts Chloride 
 

303(d) 
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Class(1) Constituent 
Santa Clara River Reach Bouquet 

Canyon 
Lake 

Elizabeth 
Mint 

Canyon 
Piru 

Creek 
Munz 
Lake 

Lake 
Hughes 

Castaic 
Lake 

Pyramid 
Lake 

Los 
Angeles 

River 4B2 5 6 7 

Category 3A: All other WBPCs with exceedances in the past 5 years. 

Metals 

Copper 
 

X X 

Mercury 
 

X X X 

Selenium 
 

 X 

Zinc 
 

X 

Metals Cyanide    X          

Salts TDS 
 

X 

Category 3C: All other WBPCs with exceedances in the past 10 years, but without exceedances in past 5 years. 

Phthalates 
Bis-2 Ethylhexyl 
phthalate   

X 
          

Category 3D: Other EWMP Priorities 

Pesticides Pyrethroids 
 

X 

1. Pollutants are considered in a similar class if they have similar fate and transport mechanisms, can be addressed via the same types of control measures, and within the 
same timeline already contemplated as part of the Watershed Management Program for the TMDL. 

2. Reach 4B is located in Ventura County but was considered for the purposes of understanding downstream water quality. 

3. Interim limits for dry E. Coli during permit term, interim limits for wet E. Coli past permit term, final limits for dry and wet past permit term. 

4. Mint Canyon is included in the Nutrients TMDL, but no WLAs for MS4 discharges are assigned for the reach in the TMDL. 

I=Interim TMDL WQBEL or Receiving Water Limit 

F=Final TMDL WQBEL or Receiving Water Limit 

D=303(d) listing that could now be delisted and has no exceedances in last 5 years 

303(d)=Confirmed 303(d) Listing 

L=WBPC that meets the listing criteria, but is not currently on the 303(d) list 

TMDL=TMDL that does not contain MS4 allocations for the reach 

Other=used for conditions (pH and dissolved oxygen) that are not pollutants. 
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A1-6 Prioritization 

Based on the WBPC categorization and the source analysis, water quality priorities were 
identified in accordance with the permit. Section VI.C.5.a.iv of the Permit identifies the 
minimum priorities to be considered for the first permit term (2012 to 2017) covered by the 
EWMP. The minimum priorities are: 

 Priority 1 (TMDLs): TMDLs for which there are WQBELs and/or RWLs with interim 
or final compliance deadlines within the Permit term, or TMDL compliance deadlines 
that have already passed and limitations have not been achieved. This priority 
corresponds to WBPC categories 1A. 

 Priority 2 (Other Receiving Water Considerations): WBPCs where data indicate 
impairment or exceedances of RWLs in the receiving water and the findings from the 
source assessment implicate discharges from the MS4.  This priority corresponds to 
WBPC categories 2A and 3A.  

In addition to the two priorities identified in the permit, Category 1B, TMDLs with deadlines 
beyond the current permit term was determined to be a priority for the USCR EWMP group and 
are considered Priority 1.  The prioritized WBPCs are shown in Table A1-14.   

Table A1-14.  Prioritized WBPCs 

Class Constituent 
Santa Clara River Reach Lake Elizabeth 

 4B1 5 6 7 

Priority 1: TMDLs2  

Bacteria E. Coli (wet and dry) X X X X  

Salts Chloride X X X   

Trash Trash     X 

Priority 2: Other Receiving Water Considerations2,3  

Metals 

Copper  X4 X X6  

Iron  X X   

Mercury  X4 X5 X6  

Zinc   X5   

Selenium Selenium   X5   

Cyanide Cyanide   X5 X6  

Salts TDS  X4    

1. Reach 4B is in Ventura County but was considered for the purposes of understanding downstream water quality. 
2. Constituents with no exceedances within the past 5 years and WBPCs located in areas where MS4s are not a 

source contributing to the exceedances (categories 1D, 1E, 2C, 2D, 3C) are not considered to be priorities for the 
EWMP. Nitrogen compounds for SCR Reach 5, and chlorpyrifos and diazonon for Reach 6 are not prioritized for this 
reason. 

3. Constituents contributing to impairments in Category 2B (e.g. toxicity, organic enrichment, etc.) are not yet identified 
and therefore cannot be specifically evaluated in the RAA analysis, and are not prioritized at this time. 

4. Copper, mercury and TDS have been observed as exceeding applicable water quality objectives in Reach 5, and are 
prioritized as “other receiving water considerations” per Permit Provision 5.a.iv.2.a. 

5. Mercury, zinc, selenium and cyanide have been observed as exceeding applicable water quality objectives in Reach 
6, and are prioritized as “other receiving water considerations” per Permit Provision 5.a.iv.2.a. 

6. Copper, mercury and cyanide have been observed as exceeding applicable water quality objectives in Reach 7, and 
are prioritized as “other receiving water considerations” per Permit Provision 5.a.iv.2.a. 
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Categories without recent exceedances and WBPCs located in areas where MS4s are not a source 
contributing to the exceedances (categories 1D, 1E, 2C, 2D, 3C) are not considered to be 
priorities for the EWMP.  Constituents within these categories have not had exceedances within 
the past 5 years, and are considered to be no longer exceeding water quality objectives, or MS4s 
were determined to not be the source because the exceedances occur in areas where there are no 
MS4s. However, the RAA analysis addresses all of the WBPCs for which MS4s are contributing 
(1D, 2C, 3C and 3D) and demonstrates they will likely be addressed by the control measures 
identified for the prioritized constituents. Additionally, the constituents contributing to the 
impairments in Category 2B (e.g. toxicity, organic enrichment, etc.) are not yet identified and 
therefore cannot be specifically evaluated in the RAA analysis.  As noted in the source 
assessment, controlling constituents identified as water quality priorities, such as pesticides and 
nutrients, may also contribute to reducing the Category 2B impairments and the EWMP is 
focused on addressing the constituents identified in the other categories.  If the impairments 
continue after the other water quality priorities are addressed, further investigation will be 
conducted to identify control measures to address the continued impairment.     
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Attachment A.  Non-Priority Not Detected 
Constituents  
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethylene 
1,2,3,4,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,7,8,9-HxCDF 
1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCDF 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,2-Diphenylhydrazine 
1,2-Trans-Dichloroethylene 
1,3-Dichlorobenzene 
1,3-trans-Dichloropropene 
1-Chloronaphthalene 
1-Naphthylamine 
2,3,4,6,7,8-HxCDF 
2,3,4,6-Tetrachlorophenol 
2,3,4,7,8-PeCDF 
2,3,7,8-TCDD (Dioxin) 
2,4,5-T 
2,4,5-TP 
2,4,5-Trichlorophenol 
2,4-D 
2,4-DB 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2,6-Dinitrotoluene 
2-Chloroethylvinyl Ether 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methyl-4,6-Dinitrophenol 
2-Methylphenol 
2-Naphthylamine 
2-Nitroaniline 
2-Picoline 
3,3'-Dichlorobenzidine 
3-Methyl-4-Chlorophenol 
3-Methylcholanthrene 
3-Nitroaniline 
4,4'-DDD 
4,4'-DDE 

4,4'-DDT 
4-Aminobiphenyl 
4-Bromophenyl Phenyl Ether 
4-Chlorophenyl Phenyl Ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
7,12-
Dimethylbenz(a)anthracene 
a-,a-Dimethylphenethylamine 
Acenaphthylene 
Acetophenone 
Acrolein 
Acrylonitrile 
Aldrin 
alpha-BHC 
alpha-Endosulfan 
Aniline 
Anthracene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Atrazine 
Bentazon 
Benzene 
Benzidine 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(ghi)Perylene 
Benzoic Acid 
Benzyl Alcohol 
beta-BHC 
beta-Endosulfan 
Bis(2-chloroethoxy)Methane 
Bis(2-chloroethyl)Ether 
Bis(2-chloroisopropyl)Ether 
Carbofuran 
Carbon Tetrachloride 
Carbonate 
Chlordane (Technical) 
Chlordane-alpha 
Chlordane-gamma 
Chlordanes 
Chloroaniline 
Chlorobenzene 
Chloroethane 
cis-1,3-Dichloropropylene 
Cyanazine 

Dalapon 
delta-BHC 
Dibenz(a,j)acridine 
Dicamba 
Dieldrin 
Dimethyl Phthalate 
Di-n-Octyl Phthalate 
Dinoseb 
Diphenylamine 
Diuron 
Endosulfan Sulfate 
Endosulfans 
Endrin 
Endrin Aldehyde 
Endrin ketone 
Ethyl methanesulfonate 
Ethylbenzene 
Fluorene 
gamma-BHC (Lindane) 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Malathion 
MCPA 
MCPP 
Methoxychlor 
Methyl Bromide 
Methyl methanesulfonate 
Methylene Chloride 
Molinate 
MTBE 
Naphthalene 
NID 
N-Nitrosodibutylamine 
N-Nitrosodimethylamine 
N-Nitrosodi-n-Propylamine 
N-Nitrosodiphenylamine 
N-Nitrosopiperidine 
Pentachlorophenol 
Phenacetin 
Picloram 
Prometryn 
Pronamide 
Simazine 
Tetrachloroethylene 
Thiobencarb 
Toxaphene 
Trichloroethylene 
Vinyl  
Chloride
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Attachment B.  Detected Non-Priority Constituents 
with No Exceedences 

Constituents in this attachment either did not exceed a water quality objective or there is no 
applicable water quality objective for the constituent. 

1,2,3,4,6,7,8-HpCDD 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8,9-HpCDF 

1,2,3,4,7,8-HxCDF 

1,2,3-Trichloropropane 

1,4-Dioxane 

2,3,7,8-TCDF 

2-Nitrophenol 

Alkalinity 

Aluminum 

Antimony 

Arsenic 

Barium 

Benzo(k)Fluoranthene 

Beryllium 

Bicarbonate 

BOD 

Boron 

Bromoform 

Butylbenzyl Phthalate 

Cadmium 

Calcium 

Chlorine (Total Residual) 

Chlorodibromomethane 

Chloroform 

Chlorophyll 

Chromium (Total) 

Chromium (III) 

Chromium (VI) 

COD 

Conductivity 

 

Dibenzo(a,h)Anthracene

Dichlorobromomethane

Diethyl Phthalate

Di-n-Butyl Phthalate

Dissolved Organic Carbon

Fecal Coliform

Fecal Enterococcus

Fecal Streptococcus

Fluoranthene

Fluoride

Glyphosate

Hardness

Indeno(1,2,3-cd)Pyrene

Isophorone

Magnesium

Manganese

MBAS

Methyl Chloride

Nitrobenzene

OCDD

OCDF

Oil + Grease

Organic Nitrogen

Ortho Phosphate (as PO4)

Perchlorate

Perylene
 

Phenanthrene 

Phenol

Phenols (Total) 

Phosphate (Total) 

Phosphorus 

Potassium

Pyrene

Silver

Sodium

Specific Conductivity 

Sulfate

Thallium

Toluene

Total Kjeldahl Nitrogen 

Total Organic Carbon 

Total Settleable Solids 

TPH

TSS

Turbidity

Volatile Suspended Solids 
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Attachment C.  Summary Stats 

 
WATERBODY: Santa Clara River Reach 4B                          

Ammonia as N Chloride Dissolved Oxygen Nitrate as N Nitrite as N 
Nitrate as N + Nitrite as 
N 

Category 1D Category 1A       Category 1D Category 1D Category 1D 

Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All 

STATISTICS 
Source: DAT   Units: 
mg/L 

Source: DAT   Units: mg/L 
Source: DAT   Units: 
mg/L 

Source: DAT   Units: 
mg/L 

Source: DAT   Units: 
µg/L 

Source: DAT   Units: 
mg/L 

N 37 4 41 134 14 148 143 15 158 23 3 26 23 3 26 23 3 26 

% detect 3% 0% 2% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 0% 100% 100% 100% 100% 

Average -- -- -- 111.92 106.66 111.42 9.04 9.16 9.05 1.76 1.87 1.78 0.020 -- 0.019 1.77 1.87 1.78 

Median -- -- -- 115 107.5 114 8.9 9.2 8.9 1.9 2.13 1.93 0.015 -- 0.015 1.93 2.13 1.95 

10th -- -- -- 95.57 93.94 95.36 8.01 8.27 8.04 1.00 0.91 1.02 0.012 -- 0.012 1.00 0.91 1.03 

25th -- -- -- 102.62 99.61 102.31 8.46 8.67 8.49 1.27 1.25 1.29 0.015 -- 0.014 1.28 1.25 1.30 

75th -- -- -- 120.22 113.47 119.60 9.44 9.63 9.58 2.17 2.55 2.17 0.022 -- 0.021 2.18 2.55 2.18 

90th -- -- -- 129.10 120.31 128.31 10.12 10.10 10.11 2.76 3.52 2.74 0.027 -- 0.025 2.77 3.52 2.76 

Max 0.142 -- 0.142 135 120 135 12.3 10.6 12.3 2.76 2.34 2.76 0.059 -- 0.059 2.80 2.34 2.80 

Stats Approach Excel -- Excel ROS ROS ROS ROS ROS ROS ROS ROS ROS Excel -- Excel ROS ROS ROS 

% REDUCTIONS                                     

WQO pH Dependent Criteria 100 100 mg/L >5 >5 mg/L -- -- -- -- -- -- 5 5 mg/L 

Source Basin Plan WQO 
Upper Santa Clara 
Chloride TMDL Basin Plan WQO 

Nitrate as N + Nitrite as N is evaluated for 
compliance.  Basin Plan WQO 

% from Median     13% 7% 12%           -159% 
-
135% -157% 

% from Average     11% 6% 10%           -182% 
-
167% -180% 

% from 75th     17% 12% 16%           -129% -96% -129% 

% from 90th     23% 17% 22%           -80% -42% -81% 

% from Max       26% 17% 26%                   -79% 
-
114% -79% 
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WATERBODY: Santa Clara River Reach 5 
 

Ammonia as N Chloride Copper E. Coli Iron Mercury 

Category 1D Category 1A Category 3A Category 1A Category 2A Category 3A 

Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All 

STATISTICS Source: DAT   Units: mg/L Source: DAT   Units: mg/L 
Source: DAT   Units: 
µg/L 

Source: DAT   Units: 
MPN/100mL 

Source: DAT   Units: µg/L Source: DAT   Units: µg/L 

N 52 462 514 476 49 525 191 24 215 468 48 516 191 24 215 190 24 214 

% detect 50% 38% 39% 100% 100% 100% 100% 100% 100% 87% 94% 88% 95% 88% 94% 46% 33% 44% 

Average 0.25 0.29 0.28 110.33 108.39 110.15 2.85 2.91 2.85 114.14 127.74 115.41 392.07 552.80 410.01 0.015 0.017 0.014 

Median 0.10 0.23 0.22 110 108 110 2.38 2.54 2.42 32.44 50.33 33.80 44 32.7 43.8 0.012 0.02 0.012 

10th 0.05 0.10 0.09 96.31 94.23 96.15 1.33 1.27 1.33 4.91 8.21 5.15 6.85 2.96 6.33 0.007 -- 0.007 

25th 0.08 0.15 0.14 102.45 100.45 102.28 1.77 1.76 1.77 12.01 19.38 12.56 18.06 11.72 17.35 0.009 -- 0.009 

75th 0.32 0.36 0.35 117.55 115.81 117.36 3.33 3.63 3.35 87.61 130.75 90.94 155.93 250.30 162.96 0.017 -- 0.016 

90th 0.59 0.55 0.55 125.05 123.46 124.85 4.43 5.03 4.46 214.22 308.71 221.63 411.37 992.47 446.53 0.022 -- 0.021 

Max 0.73 1.07 1.07 137 134 137 27 10.7 27 16000 1100 16000 21600 7300 21600 0.09 0.02 0.09 

Stats Approach Excel Excel Excel ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS Excel ROS 

% REDUCTIONS                                     

WQO 5.2 5.2 mg/L 100 100 mg/L 
Hardness Based 
Criteria 235 235 

MPN/ 
100mL 1000 1000 mg/L 0.051 0.051 µg/L 

Source 
SCR Nitrogen Compounds 
TMDL Upper SCR Chloride TMDL CTR Aquatic Life  

SCR Indicator Bacteria 
TMDL EPA Criteria 

CTR Human Health 
Organism 

% from Median -5023% -2150% -2275% 9% 7% 9%     -624% -367% -595% 
-
2173% 

-
2958% 

-
2183% -313% -155% -320% 

% from Average -1976% -1682% -1732% 9% 8% 9%     -106% -84% -104% -155% -81% -144% -251% -205% -261% 

% from 75th -1528% -1326% -1367% 15% 14% 15%     -168% -80% -158% -541% -300% -514% -202% -- -212% 

% from 90th -788% -846% -851% 20% 19% 20%     -10% 24% -6% -143% -1% -124% -128% -- -139% 

% from Max -613% -386% -386% 27% 25% 27%       99% 79% 99% 95% 86% 95% 43% -155% 43% 
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WATERBODY: Santa Clara River Reach 5 (Cont.)               

Nitrate as N Nitrite as N Nitrate as N + Nitrite as N Total Dissolved Solids 

Category 1A Category 1A Category 1A Category 3A 

Dry Wet All Dry Wet All Dry Wet All Dry Wet All 

STATISTICS Source: DAT   Units: mg/L Source: DAT   Units: mg/L Source: DAT   Units: mg/L Source: DAT   Units: mg/L 

N 467 49 516 467 49 516 467 49 516 113 12 125 

% detect 100% 100% 100% 78% 84% 79% 100% 100% 100% 100% 100% 100% 

Average 2.28 2.30 2.29 0.06 0.06 0.06 2.34 2.36 2.34 804.54 782.17 802.39 

Median 2.29 2.27 2.29 0.06 0.07 0.06 2.35 2.32 2.34 802 779 800 

10th 1.60 1.52 1.59 0.03 0.03 0.03 1.64 1.55 1.63 675.59 627.92 672.45 

25th 1.86 1.82 1.86 0.04 0.04 0.04 1.91 1.86 1.91 730.85 693.41 728.08 

75th 2.63 2.69 2.63 0.08 0.08 0.08 2.69 2.77 2.70 870.36 864.42 868.70 

90th 3.06 3.22 3.08 0.11 0.11 0.11 3.14 3.31 3.15 941.54 954.57 940.56 

Max 4.85 3.46 4.85 0.2 0.132 0.2 4.94 3.59 4.94 1150 954 1150 

Stats Approach ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS 

% REDUCTIONS                         

WQO -- -- -- -- -- -- 5 5 mg/L 1000 1000 1000 

Source Nitrate as N + Nitrite as N is evaluated for compliance.  Basin Plan WQO EPA Criteria  

% from Median         -113% -116% -114% -25% -28% -25% 

% from Average         -113% -112% -113% -24% -28% -25% 

% from 75th         -86% -81% -85% -15% -16% -15% 

% from 90th         -59% -51% -59% -6% -5% -6% 

% from Max             -1% -39% -1% 13% -5% 13% 



 

Upper Santa Clara River A1-44 December 2015 
EWMP 

 WATERBODY: Santa Clara River Reach 6                             

Ammonia as N Chloride Copper Cyanide Diazinon E. Coli 
Category 1D Category 1A Category 2B Category 2A Category 2C Category 1A 
Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All 

STATISTICS Source: DAT   Units: mg/L Source: DAT   Units: mg/L Source: DAT   Units: µg/L Source: DAT   Units: µg/L Source: DAT   Units: µg/L Source: DAT   Units: MPN/100mL 

N 196 59 255 298 72 370 68 78 146 59 42 101 33 39 72 156 16 172 
% detect 0.8061224 0.7118644 0.7843137 100% 100% 100% 94% 91% 92% 54% 48% 51% 3% 26% 15% 15% 19% 16% 
Average 0.9253005 0.4673385 0.7997412 117.71 76.63 109.72 6.76 18.72 13.11 2.95 18.94 9.65 0.012 0.04 0.027 3.14 1.15 2.96 
Median 0.99 0.20 0.90 117 93.65 114 6.64 10.65 7.19 2.46 4.17 3.12 0.005 0.0019 0.005 1 1 1 
10th 0.54 0.05 0.29 98.78 20.43 64.94 1.96 2.97 2.01 1.13 1.02 1.04 0.002 0.0003 0.001 0.68 0.77 0.69 
25th 0.67 0.11 0.43 106.80 33.73 80.43 3.11 5.66 3.81 1.64 1.99 1.75 0.003 0.0003 0.003 0.88 0.91 0.89 
75th 1.09 0.58 0.99 127.03 102.83 129.36 8.68 23.79 15.85 3.70 8.74 5.56 0.015 0.01 0.018 1.58 1.31 1.55 
90th 1.36 1.22 1.45 137.34 169.81 160.21 13.78 17.01 30.10 5.33 17.01 9.36 0.029 0.09 0.041 2.06 1.55 2 
Max 1.80 1.44 1.80 151 137 151 33.5 91.3 91.3 12 594 594 0.023 0.43 0.43 240 2 240 
Stats Approach ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS ROS Excel ROS Excel Excel Excel Excel 
% REDUCTIONS                                     

WQO pH Dependent Criteria 100 100 mg/L Hardness Based Criteria 5.2 22 µg/L 0.17 0.17 µg/L 235 235 
MPN/ 
100mL 

Source Basin Plan WQO Upper SCR Chloride TMDL CTR Aquatic Life  CTR CCC/CMC EPA Aquatic Life CCC SCR Indicator Bacteria TMDL 
% from Median     15% -7% 12%     -112% -428% -67% -3300% -8847% -3300% -23400% -23400% -23400% 
% from Average     15% -30% 9%     -76% -16% 46% -1320% -345% -528% -7374% -20335% -7843% 
% from 75th     21% 3% 23%     -41% -152% 6% -1039% -1600% -860% -14757% -17775% -15025% 
% from 90th     27% 41% 38%     3% -29% 44% -478% -89% -314% -11333% -15059% -11653% 
% from Max       34% 27% 34%       57% 96% 99% -639% 60% 60% 2% -11650% 2% 
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 WATERBODY: Santa Clara River Reach 6 (Cont.)                           

Iron Dissolved Iron Total Mercury Nitrate as N Nitrite as N Nitrate as N + Nitrite as N 
Category 2A Category 2A Category 3A Category 1D Category 1D Category 1D 
Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All 

STATISTICS Source: DAT   Units: µg/L Source: DAT   Units: µg/L Source: DAT   Units: µg/L Source: DAT   Units: mg/L Source: DAT   Units: mg/L Source: DAT   Units: mg/L 

N 85 45 130 22 39 61 66 72 138 182 59 241 182 57 238 182 59 241 
% detect 71% 73% 72% 77% 100% 92% 21% 3% 12% 98% 86% 95% 98% 49% 77% 0.98 0.88 0.96 
Average 24.19 889.99 326.52 926.13 14410.49 9547.19 0.017 0.282 0.225 3.99 2.06 3.53 0.07 0.08 0.07 4.06 2.13 3.59 
Median 14.29 132.25 31.99 124 7000 1720 0.011 0.449 0.05 4.14 1.4 3.01 0.06 0.03 0.06 4.21 1.44 3.06 
10th 6.36 6.72 3.59 26.86 644.52 74.42 0.004 0.05 0.019 2.28 0.41 1.42 0.03 0.03 0.02 2.34 0.41 1.44 
25th 9.33 27.57 10.12 62.88 1799.54 314.68 0.007 0.09 0.042 2.88 0.73 2.03 0.04 0.01 0.04 2.94 0.75 2.06 
75th 21.88 634.51 101.09 416.39 17622.69 7750.03 0.02 0.32 0.246 4.81 2.67 4.47 0.08 0.08 0.09 4.88 2.79 4.56 
90th 32.10 2602.52 284.74 974.91 49203.68 32769.35 0.03 0.58 0.545 6.06 4.78 6.39 0.11 0.20 0.13 6.13 5.05 6.53 
Max 626 12700 12700 15160 68800 68800 0.201 0.5 0.5 7.31 6.29 7.31 0.6 1 1 7.408 6.48 7.408 
Stats Approach ROS ROS ROS ROS ROS ROS ROS Excel Excel ROS ROS ROS ROS ROS ROS ROS ROS ROS 
% REDUCTIONS                                     
WQO 1000 1000 1000 1000 1000 1000 0.051 0.051 µg/L -- -- -- -- -- -- 5 5 mg/L 
Source EPA Criteria EPA Criteria CTR Human Health Organism Nitrate as N + Nitrite as N is evaluated for compliance Basin Plan WQO 

% from Median 
-
6898% -656% 

-
3026% -706% 86% 42% -349% 89% -2%         -19% -247% -63% 

% from Average 
-
4033% -12% -206% -8% 93% 90% -208% 82% 77%         -23% -135% -39% 

% from 75th 
-
4471% -58% -889% -140% 94% 87% -172% 84% 79%         -3% -79% -10% 

% from 90th 
-
3015% 62% -251% -3% 98% 97% -74% 91% 91%         18% 1% 23% 

% from Max -60% 92% 92% 93% 99% 99% 75% 90% 90%             33% 23% 33% 
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WATERBODY: Santa Clara 
River Reach 6 (Cont.) 

Selenium 
Category 3A 
Dry Wet All 

STATISTICS Source: DAT   Units: µg/L 
N 68 74 142 
% detect 91% 35% 62% 
Average 1.99 1.14 1.59 
Median 1.37 0.87 1.10 
10th 0.42 0.31 0.35 
25th 0.74 0.51 0.60 
75th 2.53 1.50 2.01 
90th 4.40 2.44 3.45 
Max 6.78 4.62 12 
Stats Approach ROS ROS ROS 
% REDUCTIONS       
WQO 5 -- µg/L 
Source CTR Aquatic Life CCC 
% from Median -266% -354% 
% from Average -151% -215% 
% from 75th -98% -149% 
% from 90th -14% -45% 
% from Max 26%   58% 
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WATERBODY: Santa Clara River Reach 7                   
Ammonia as N Chloride Copper E. Coli Mercury 
Category 1D Category 1A Category 3A Category 1A Category 3A 
Dry Wet All Dry Wet All Dry Wet All Dry Wet All Dry Wet All 

STATISTICS Source: DAT   Units: mg/L Source: DAT   Units: mg/L 
Source: DAT   Units: 
µg/L 

Source: DAT   Units: 
MPN/100mL 

Source: DAT   Units: µg/L 

N 7 2 9 7 2 9 2 -- 2 7 2 9 2 -- 2 
% detect 86% 50% 78% 100% 100% 100% 100% -- 100% 1 1 1 100% -- 100% 
Average 0.16 -- 0.15 34.64 -- 41.02 -- -- -- 5783 -- 4713 -- -- -- 
Median 0.16 -- 0.14 28.5 -- 36 -- -- -- 1300 -- 1300 -- -- -- 
10th 0.11 -- 0.09 15.05 -- 16.26 -- -- -- 175.05 -- 158.53 -- -- -- 
25th 0.13 -- 0.11 21.19 -- 23.72 -- -- -- 537.76 -- 455.82 -- -- -- 
75th 0.19 -- 0.18 45.31 -- 54.91 -- -- -- 6512.13 -- 4764.82 -- -- -- 

90th 0.23 -- 0.23 63.80 -- 80.11 -- -- -- 
20005.4
8 -- 13700.24 -- -- -- 

Max 0.22 0.11 0.22 78 78.4 78.4 171 -- 171 30000 1700 30000 0.26 -- 0.26 
Stats Approach ROS -- ROS ROS ROS ROS ROS -- ROS ROS ROS ROS ROS -- ROS 
% REDUCTIONS                               

WQO pH Dependent Criteria 100 100 mg/L 
Hardness Based 
Criteria 235 235 

MPN/ 
100mL 0.051 0.051 ug/L 

Source Basin Plan WQO 
Upper SCR Chloride 
TMDL 

CTR Aquatic Life SCR Indicator Bacteria TMDL 
CTR Human Health 
Organism 

% from Median     -251% -178%     82% 82%     
% from Average     -189% -144%     96% 95%     
% from 75th     -121% -82%     96% 95%     
% from 90th     -57% -25%     99% 98%     
% from Max       -28%   -28%       99%   99%       
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WATERBODY: Santa Clara River Reach 7 (Cont.)             
Nitrate as N Nitrite as N Nitrate as N + Nitrite as N pH 
Category 1D Category 1D Category 1D Category 2B 
Dry Wet All Dry Wet All Dry Wet All Dry Wet All 

STATISTICS Source: DAT   Units: mg/L Source: DAT   Units: mg/L Source: DAT   Units: mg/L Source: DAT   Units: pH Units 
N 7 2 9 7 2 9 7 2 9 7 2 9 
% detect 86% 100% 89% 86% 100% 89% 86% 100% 89% 100% 100% 100% 
Average 0.88 -- 0.81 0.05 -- 0.05 0.93 -- 0.87 8.59 -- 8.6 

Median 0.766 -- 0.71 0.057 -- 
0.05
3 0.811 -- 0.765 8.6 -- 8.6 

10th 0.17 -- 0.21 0.03 -- 0.03 0.22 -- 0.26 8.44 -- 8.46 
25th 0.32 -- 0.35 0.04 -- 0.04 0.38 -- 0.41 8.51 -- 8.53 
75th 1.29 -- 1.13 0.07 -- 0.07 1.34 -- 1.18 8.67 -- 8.67 
90th 2.41 -- 1.91 0.10 -- 0.09 2.36 -- 1.90 8.74 -- 8.74 
Max 2.54 0.71 2.54 0.09 0.053 0.09 2.599 0.745 2.599 8.7 8.7 8.7 
Stats Approach ROS -- ROS ROS -- ROS ROS -- ROS ROS -- ROS 
% REDUCTIONS                         
WQO -- -- -- -- -- -- 5 5 mg/L 6.5 - 8.5 pH Units 
Source Nitrate as N + Nitrite as N is evaluated for compliance.  Basin Plan WQO Basin Plan WQO 

% from Median         -517% -- 
-
554%     

% from Average         -435% -- 
-
477%     

% from 75th         -273% -- 
-
323%     

% from 90th         -112% -- 
-
163%     

% from Max             -92% -571% -92%       
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WATERBODY: Bouquet Canyon Creek  

Chlorpyrifos Diazinon 

Category 3D Category 3D 

Dry Wet All Dry Wet All 

STATISTICS Source: DAT   Units: µg/L Source: DAT   Units: µg/L 

N 24 2 26 24 2 26 

% detect 33% 0% 31% 100% 100% 100% 

Average 0.05 -- 0.05 2.05 -- 2.16 

Median 0.05 -- 0.05 0.97 -- 1.02 

10th 0.04 -- 0.03 0.04 -- 0.24 

25th 0.04 -- 0.04 0.04 -- 0.52 

75th 0.06 -- 0.06 0.06 -- 2.83 

90th 0.07 -- 0.06 0.07 -- 6.08 

Max 0.07 -- 0.07 6.7 6.05 6.7 

Stats Approach ROS -- ROS ROS -- ROS 

% REDUCTIONS             

WQO 0.041 0.083 µg/L 0.17 0.17 µg/L 

Source EPA Aquatic Life Criteria EPA Aquatic Life CCC 

% from Median 15% 13% 82% -- 83% 

% from Average 17% 16% 92% -- 92% 

% from 75th 27% 26% -201% -- 94% 

% from 90th 37% 36% -161% -- 97% 

% from Max 41%   41% 97% 97% 97% 
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1 Introduction 
As a component of the Regional Board’s review of the EWMP, additional information from the 
Reasonable Assurance Analysis (RAA) was requested regarding baseline calculations and 
predicted BMP performance. In response, this appendix contains additional information and 
RAA outputs, as follows: 

Section 2: Additional outputs regarding baseline condition and critical condition calculations 

Section 3: Additional outputs regarding predicted end-of-pipe best management practice (BMP) 
performance 

Section 4: Additional outputs through a regional validation example demonstrating attainment of 
instream receiving water limits (RWLs) by BMPs 

2 Baseline Condition: Additional Outputs 
Comment #1 of the Regional Board’s Enclosure 2, Summary of Comments and Necessary 
Revisions for the RAA (RAA Comment Enclosure), requested a comparison be provided for the 
exceedance volume (EV) by subbasin the 90th percentile of pollutant (zinc) load to account for 
conditions in which flow may be high but concentration may not exceed the RWL.  In addition, 
clarification of the calculation of the EV approach was requested by the RWQCB in a 
subsequent email.  This section provides clarification on the calculation of the EV and Figure 
2-1 presents a comparison of the total zinc load for three 24-hour 90th percentile critical 
conditions: 

1. 90th percentile 24-hour Exceedance Volume 
2. 90th percentile modeled daily flow times 90th percentile modeled concentration, and 
3. 90th percentile modeled daily load. 

 

It should be noted that the baseline model for the RAA will be updated over time during adaptive 
management.  In particular, monitoring data from the CIMP will be utilized to improve model 
calibration for runoff, which showed “Fair” in some cases.  Readily available data from 
impoundments in the watershed may also compiled and used to update / improve the baseline 
model calibration. 
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The results show that zinc loading during the Exceedance Volume critical condition (#1, above) 
is higher than the other 90th percentile metrics (#2 and #3) and thus it is a conservative critical 
condition that is consistent with RAA Guidelines.  

 

 
Figure 2-1. Demonstration of exceedance volume approach comparing the 90th percentile 

condition zinc loads by assessment area. 

 Exceedance Volume Calculation Clarification 2.1

For the Santa Clara watershed, the bacteria TMDL wasteload allocations for the MS4 includes 
16 allowable bacteria exceedances per year. The RAA for USCR EWMP is based on retaining 
the stormwater runoff from the 17th wettest wet day in 90% of calendar years. In this manner, 
the EWMP assures that runoff from the MS4 area does not contribute to bacteria exceedances 
during the 90th percentile critical condition.  

Because rainfall conditions vary by subwatershed, the critical condition for each subwatershed 
was derived individually according to the nearby precipitation gage associated with the 
subwatershed. The steps for deriving the precipitation event are outlined below. For each year 
among the most recent 10 years modeled:  

1. Rank daily rainfall from highest to lowest   

2. Flag the 16 wettest days as “Allowable Exceedance Days”   

3. Flag the 17th wettest day as “Annual 17th Wettest Day”   

4. Flag all other daily rainfall totals as “Exceedances not allowed”   

Figure 2-2 ranks the annual 17th wettest days over the ten year period between 10/1/2001 and 
9/30/2011 for an example rainfall gage in the Santa Clara River watershed (rain gage D1012 at 
Castaic Junction which is used for Subwatershed 4009). The critical condition event at this gage 
is highlighted as the 2nd highest event in the 10-year record – which is the 90th percentile 
condition.  
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Figure 2-2.  Annual 17th wettest days over the ten year period between 10/1/2001 and 9/30/2011 
(and critical condition) for an example rainfall gage in the Santa Clara River watershed. 

Figure 2-3 is a percentile plot of 10 years of daily precipitation for the same representative 
rainfall gage in the Santa Clara River watershed. At this gage, the 90th percentile 17th wettest 
day was 0.44 inches of rainfall that occurred in 2010. The inset graph is a histogram of wet days 
(24-hour precipitation) for the portion of the percentile plot greater than or equal to the 90th 
percentile 17th wettest day critical condition. The figure illustrates that only 2005 exhibits 
“exceedances not allowed” days above the 90th percentile 17th wettest day. The Year 2005 was 
the wettest water year (2005) in the record — a statistical extreme condition. By retaining runoff 
from the 90th percentile 17th wettest day, nine out of 10 years in the record were fully 
compliant. This demonstrates that the selected critical condition aligns with the critical condition 
of the SCR Bacteria TMDL and the RAA Guidelines. By design, the same assurance is provided 
for all rain gages and subwatersheds in the USCR EWMP area.  

Another consideration for the selected critical condition is the concept of “limiting pollutant.” 
The limiting pollutant determines the overall critical condition for the EWMP. In order to 
demonstrate which pollutants are limiting, the USCR EWMP introduced the concept of 
Exceedance Volume (EV), which is the portion of instream flow volume that exceeds the 
instream RWL during a selected time period. Pollutants with the most runoff volume that 
exceeds RWLs (largest EVs) are the limiting pollutants for stormwater management because 
they require the most control measure storage capacity. For the limiting pollutant analysis, EVs 
were computed at each instream assessment point in the Santa Clara River watershed. The steps 
for deriving critical condition EV are outlined below – for each year among the most recent 10 
years modeled:  

1. Compute Exceedance Volumes for all wet days per calendar year   
2. Eliminate the 16 allowable wettest days   
3. Identify EV for the 17th wettest day and extract the associated storm for the runoff event 
4. Select the 90th percentile 17th wettest day as the 2nd highest 17th wettest day among the 

most  recent 10 modeled years  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Note that, for bacteria, the modeled runoff from urban areas nearly always exhibits 
concentrations that exceed the applicable bacteria RWLs, and thus the EV is conservatively 
assumed to be equal to the runoff volume (the EWMP manages 100% of the 17th day runoff 
from urban areas). Only runoff from open space areas exhibits concentrations below bacteria 
RWLs according to the RAA model.  

 

  
 

Figure 2-3.  Illustration of the EWMP critical condition from among the most recent 10 years of 
precipitation at the representative rainfall gage in the Santa Clara River watershed 

Similarly, the zinc critical condition is defined as the 90th percentile wet day. In the context of 
this analysis the zinc critical condition was interpreted as storm depth associated with the 90th 
percentile 24-hour wet-weather instream exceedance volume. The steps for deriving this value 
are summarized below:  

1. Derive time series of EV using a rolling 24-hour time interval over the most recent 10 
years modeled   

2. Rank the EV time series   
3. Identify the 90th percentile 24-hour EV (within the past 10-years)  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The 90th percentile EVs for different pollutants can be compared to see which pollutant are 
limiting. Figure 2-4 shows a comparison of the 90th percentile zinc and bacteria EVs in the 
Santa Clara River at the Los Angeles County boundary. This comparison demonstrates why 
bacteria is the limiting pollutant for this watershed – bacteria has a larger EV than zinc, meaning 
that more stormwater control measure capacity is needed to control bacteria than zinc. For all 
assessment areas in USCR EWMP area, except South Fork Santa Clara River, bacteria was 
determined to be the critical condition. For South Fork Santa Clara River, the EWMP includes 
additional control measure capacity to provide assurance that zinc RWLs are attained.  

 

 
Figure 2-4.  Comparison of zinc and bacteria 10-years critical condition EV in the Santa Clara River 

at the Los Angeles County boundary 

The EV has two primary applications within the RAA analysis: 
 

1. Identification of the critical storm event:  by tracking the EV instream, we can identify 
the critical storm event for the EWMP, for each pollutant (as described in Section 6.2.3.1 
of the USCR EWMP).  Figure 2-4 shows the CDF for 24-hour EV’s that occur at the 
downstream end of the Santa Clara River, for bacteria and zinc.  The storm that produces 
the 90th percentile EV is defined as the critical storm for EWMP / MS4 compliance, and 
is used in the RAA for BMP planning.  Using the 90th percentile EV to define the critical 
storm is robust because it ensures, by definition, that BMPs have enough capacity to 
manage the critical storm event. 

a. As discussed above, the EV for bacteria and zinc use different calculation 
approaches, because they are subject to different types of RWLs (bacteria RWLs 
incorporate Exceedance Days by calendar year, while the zinc RWL is based on 
CTR and there are no allowable exceedances).  For bacteria, there are 10 values in 
Figure 2-4 (one 17th day per year).  For zinc, there are over 6,000 values at each 
station (one for each wet rolling 24-hour period in 10 years).  Also, essentially all 



 

 
Upper Santa Clara River C10-6 December 2015 
EWMP  

runoff from urban areas exceeds bacteria RWLs in the model, so the entire runoff 
volume from urban areas is the EV (as long as an Exceedance Day doesn’t apply). 

b. For the critical storm, a required % reduction is calculated.  The % reduction 
during the critical storm is the “target” for SUSTAIN during optimization.   For 
bacteria, full retention of runoff for that storm is required, prior to discharge from 
each subwatershed (100% volume reduction, see Figure 6-8 in the EWMP).  For 
zinc, the required reductions are calculated based on instream loading vs 
allowable loading during the critical storm according to LSPC (see Table 6-6 of 
the USCR EWMP for the zinc reductions).  

i. Note that volume alone is not explicitly used to by SUSTAIN to identify 
the control measures  target for zinc – instead it’s % loading reduction 
during the critical storm (after using the EV to define the critical storm, 
the EV no longer a critical component of the RAA for zinc).  

ii. Also note the BMP Performance Goal in the Appendix D1 of the EWMP 
(the recipes for compliance) is not the EV, but rather the amount of runoff 
managed by the BMPs in SUSTAIN during the critical storm event.  The 
runoff managed by the BMPs is the “equivalency” metric that can be used 
when EWMP updates are made during adaptive management. 

1. Identification of limiting pollutants:  the EV is also used to determine which pollutants 
are limiting as shown in Figure 2-4. The amount of runoff that exceeds the RWL for a 
pollutant is primary driver of BMP capacity needed by the EWMP.   The 90th percentile 
EV is used to compare pollutants to one another.  The pollutant with the greatest 90th 
percentile EV is the limiting pollutant.  However, both bacteria and zinc are explicitly 
analyzed in the RAA.  The bacteria BMPs are locked in because they are scheduled first, 
and then the critical zinc storm is routed through those BMPs.  If the % zinc loading 
reduction achieved by the bacteria BMPs is insufficient, then additional BMP capacity is 
added to the EWMP to assure zinc compliance.  In USCR, this only occurred in South 
Fork Santa Clara River. 
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3 BMP Performance: Additional Outputs 
Comments #2 & #3 of the RAA Comment Enclosure requested model results be presented for 
both the baseline condition and the post-EMP (managed) scenario with the proposed BMPs. The 
model results are summarized below by assessment area, as follows: 

 Runoff under baseline and BMP scenarios for the 90th percentile, 17th wettest day bacteria 
critical condition (Table 3-1) 

 Runoff and pollutant load under the baseline and BMP scenarios for the 90th percentile 
total zinc critical condition (Table 3-2) 
 

Table 3-1. Baseline Runoff and BMP Retention for Assessment Areas during Bacteria Critical 
Condition 

Assessment 

Area 

Baseline Runoff during 90th

percentile, 17th day 

(acre-feet) 

Runoff with BMPs during 90th

percentile, 17th day  

(acre-feet) 

Bouquet Creek 48.5 0.0 

Castaic Creek 51.7 0.0 

Mint Canyon 8.6 0.0 

Piru Creek 0.3 0.0 

San Francisquito Creek 17.2 0.0 

Santa Clara River at County Line 163.4 0.0 

Santa Clara River Reach 7 9.2 0.0 

South Fork Santa Clara River 60.9 0.0 
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Table 3-2. Baseline and BMP Scenario for Runoff and Pollutant Loads during Zinc Critical 
Condition 

Assessment 

Area 
Scenario 

Runoff 
Volume 

(ac-ft) 

E. coli 

(MPN) 

Total

Lead 

(lbs) 

Total 

Zinc 

(lbs) 

% Total 
Zinc 

Reduction

Bouquet Creek 
Baseline 163.41 1.23E+14 20.94 105.19 

70% 
with BMPs 80.37 5.36E+13 5.88 31.60 

Castaic Creek 
Baseline 173.16 1.26E+14 21.73 137.52 

66% 
with BMPs 84.03 5.02E+13 7.71 47.16 

Mint Canyon 
Baseline 37.70 6.92E+13 7.37 36.17 

41% 
with BMPs 25.34 3.58E+13 4.32 21.34 

Piru Creek 
Baseline 9.41 2.44E+12 0.03 0.17 

45% 
with BMPs 8.87 2.16E+12 0.02 0.09 

San Francisquito Creek 
Baseline 57.37 4.47E+13 7.97 38.49 

71% 
with BMPs 27.58 1.91E+13 2.19 11.29 

Santa Clara River 

at County Line 

Baseline 663.41 7.34E+14 84.36 446.98 
70% 

with BMPs 383.78 3.15E+14 26.24 135.78 

Santa Clara River 

Reach 7 

Baseline 58.25 9.43E+13 9.58 53.70 
41% 

with BMPs 38.37 4.52E+13 5.38 31.86 

South Fork 

Santa Clara River 

Baseline 401.19 4.54E+14 54.10 269.97 
66% 

with BMPs 252.58 2.26E+14 20.03 91.79 



 

 
Upper Santa Clara River C10-9 December 2015 
EWMP  

4 Regional Validation Example 
Comment #4 of the RAA Comment Enclosure requested a proof/validation/demonstration that 
managing metals using the recommended EWMP BMPs results in instream attainment of RWLs. 
It is important to note that volume-and-load-reduction targets are determined at the beginning of 
the Reasonable Assurance Analysis (RAA) process (and through the limiting pollutant analysis), 
and thus the extra step at the end of the RAA process to show validation results is optional. 
However, it is understood that a clear validation may be useful for engaging the public and 
Regional Board during future discussion. 

 

The RAA for the USCR EWMP employs a two-tiered optimization approach that manages 
stormwater runoff from EWMP areas according to critical conditions for associated water bodies 
(or assessment areas). For metals, the management target becomes the load reduction that 
achieves receiving water limitations (RWLs) during the critical storm that produces the 90th 
percentile Exceedance Volume.  The following EWMPs used this two-tiered optimization 
approach for selecting Best Management Practices (BMPs) for their implementation plans: 

 Upper Santa Clara River (USCR), 
 Upper Los Angeles River (ULAR), 
 Ballona Creek (BC), 
 Upper San Gabriel River (USGR), 
 Malibu Creek (MC), and 
 Carson and Lawndale portions of the Dominguez Channel (DC) EWMP 

 

In order to support future public discussions, this section provides an example regional validation 
for a representative example waterbody within Los Angeles County: Puente Creek, a tributary to 
San Jose Creek in the San Gabriel River Watershed.  This regional validation example is 
attached to each of the six “selected EWMPs” listed above, and this sections presents several 
comparisons between the Puente Creek watershed and the selected EWMPs, based on averaged 
conditions across all six of those EWMP areas. The selected EWMP areas summarized in Table 
4-1 represent the land use distribution within the 6 EWMP groups mapped in Figure 4-1. The 
areas in Table 4-1 represent the total MS4 areas for which the two-tiered optimization approach 
was used. Average rainfall within the selected EWMP areas was calculated by area-weighting 25 
years of hourly rainfall from 111 unique rainfall gages from over 1,442 WMMS subwatersheds. 
Average rainfall for Puente Creek was calculated by area-weighting 25 years of rainfall from 2 
rainfall gages over eight WMMS subwatersheds. Area-normalized rainfall depths were then 
plotted and compared (Figure 4-2 and Figure 4-3). 

 

Puente Creek was selected for this demonstration because: 

 Puente Creek has high required zinc reductions, providing a conservative demonstration 
of modeled BMP performance. 

 Puente Creek is a watershed where 100% of the watershed area is contained within the 
EWMP boundary (Figure 4-1). 
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 The land use distribution is Puente Creek is generally more urbanized than the land use 
distribution in the other selected EWMP areas mentioned above (see Table 4-1). 
Compared to the average distribution in the selected EWMP areas, the Puente Creek 
watershed has more urban area (93% vs. 55%). The distribution of Commercial, 
Institutional, Industrial, and Roads is similar; however, Puente Creek has nearly twice as 
much residential area (expressed as pervious and impervious residential land cover). 

 Average rainfall in Puente Creek is very similar to average rainfall throughout the 
selected EWMP areas. Figure 4-2 shows annual average rainfall distribution for 25 years 
in Puente Creek watershed vs. selected EWMP areas. Figure 4-3 also confirms that 
seasonal variability in Puente follows the average seasonal trend in the selected EWMP 
areas. The percent difference in annual average and median rainfall in Puente Creek vs. 
selected EWMP areas over 25 years of record is only -1.4% and -3.8%, respectively.  

 The RAA for Puente Creek recommended a mix of LID, Green Streets, and Regional 
BMPs, which collectively treat 78% of the EWMP area. 

 

 
Figure 4-1. Location of Puente Creek watershed within the context of selected Los Angeles 

County EWMPs. 
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Table 4-1.  Comparison of land use distribution in the Puente Creek EWMP area vs. selected 
EWMP areas  

Land Use 

Land Use Distribution1 by Drainage Area 

Selected EWMP Areas2 Puente Creek Watershed 

Acres Percent Acres Percent 

Im
p
er
vi
o
u
s 

Residential 81,701 10% 1,044  19%

Commercial 26,250 3% 226  4%

Institutional 16,163 2% 231  4%

Industrial 31,467 4% 277  5%

Roads 60,793 7% 467  9%

Urban Pervious 236,137 29% 2,762  51%

Non-Urban Pervious 363,182 45% 398  7%

Total 815,692 100% 5,405  100%

1: Color gradient shows relative land use distribution from least (white) to greatest (red) 

2: Selected EWMP areas include: USCR, USGR, ULAR, BC, Malibu, and portions of DC 

 

 

 

 

Figure 4-2. Annual rainfall distribution (25 years) in Puente Creek watershed vs. selected EWMP 
areas. 
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Figure 4-3. Monthly and annual rainfall variability in Puente Creek watershed vs. selected EWMP 

areas. 

 

 Validation Methodology 4.1

RAAs for the selected EWMPs were built on the two primary models within the Watershed 
Management Modeling System (WMMS) – the Loading Simulation Program in C++ (LSPC), 
which is used for watershed runoff and streamflow routing, and the System for Urban 
Stormwater Treatment and Analysis INtegration (SUSTAIN), which is used for BMP selection 
and placement optimization modeling.  As shown in Figure 4-4, to conduct the RAA and 
complete the validation, the modeling workflow includes (1) simulating watershed rainfall-
runoff and pollutant loading; (2) predicting performance of BMPs with fixed assumptions and 
cost-optimize the cumulative network of BMPs given available BMP opportunities; and (3) 
validating the selected BMP network to provide reasonable assurance of attainment of RWLs.  
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Figure 4-4. Components of the RAA Modeling Process. 

 

 Watershed Model Configuration 4.2

The watershed model simulates stormwater runoff and routing/transport for flow and pollutant 
loads. Subwatershed outflow includes surface and subsurface contributions. Stormwater BMPs 
manage the surface runoff portion of subwatershed outflow. As described in the RAA sections of 
the EWMPs, results from 10-years of continuous simulation were used to identify the limiting 
pollutant’s critical condition (i.e. 90th percentile zinc Exceedance Volume) and the required load 
reduction associated with that critical condition. Although critical conditions are determined 
instream, associated runoff and loadings originate from multiple subwatersheds and jurisdictions. 
 
An important aspect of the RAA is that load reductions within an assessment area are equitably 
distributed among jurisdictions contributing to the exceedance. For this reason, the original 
WMMS subwatersheds were further subdivided into jurisdictions. As described in the RAA 
sections of the selected EWMPs, all jurisdictions draining to a given assessment point were held 
to the same percent reduction. Figure 4-5 shows the original WMMS and updated RAA 
subwatershed routing networks for Puente Creek for the four contributing jurisdictions. The zinc 
critical condition in Puente Creek required a 76% instream load reduction—for equitability, all 
jurisdictions are required to each achieve a 76% load reduction collectively within their 
respective areas that drain to Puente Creek.  
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Figure 4-5. Original WMMS vs. RAA subwatershed modeling network for Puente Creek with 
contributing jurisdictions. 

 

As previously shown in Figure 4-4, individual subwatershed contributions are separated into 
surface runoff and baseflow. Surface runoff from EWMP areas within Puente Creek were 
exported from the watershed model and used as boundary conditions for BMP modeling. 
Validation is performed by replacing baseline runoff in the watershed model with BMP effluent 
from the EWMP implementation plan. Subsurface flows and any other contributions from non-
EWMP areas were also identified in the baseline model for accounting purposes. Non-EWMP 
areas were not managed by EWMP BMPs but it is important to account for impact of non-
EWMP areas on the validation, as further described in Section 4.4. 

 BMP Model Configuration 4.3

SUSTAIN was used to identify the most cost-effective combination of management practices in 
each subwatershed that collectively achieved a 76% zinc load reduction in each jurisdiction. 
Figure 4-6 shows the most cost-effective distribution BMP capacity by BMP type (LID, green 
streets, and regional BMPs). Table 4-2 summarizes the detailed recipes for compliance for the 
four jurisdictions within the Puente Creek assessment area. For this exercise, the validation is 
focused on zinc RWL attainment and thus the BMPs associated with the 2026 metals attainment 
milestone were included in the model to validate RWL attainment for metals. 
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Figure 4-6. BMP capacities for metals compliance in the Puente Creek watershed. 

 

Table 4-2. Detailed recipe for Metals TMDL compliance by jurisdiction for the Puente Creek 
Watershed 

EWMP Implementation 

Plan Component 

Optimized Capacity by Jurisdiction (acre‐ft) 

Industry  La Puente 
Los Angeles 
County 

West 
Covina 

Fo
r 
M
et
al
s 
A
tt
ai
n
m
en

t 
b
y 
2
0
2
6
 

24‐hour Volume Managed  14.28  28.71  48.58  21.14 

LI
D
 

Ordinance  0.43  0.42  0.77  0.09 

Planned LID  ‐‐‐  ‐‐‐  0.01  ‐‐‐ 

Public LID  0.14  0.42  3.27  0.05 

Residential LID  0.01  0.86  2.07  0.23 

Green Streets  0.98  9.00  17.62  4.85 

R
eg
io
n
al
 

Tier 1 (public, owned)  ‐‐‐  10.92  3.31  ‐‐‐ 

Tier 2 (public, owned)  0.81  0.03  ‐‐‐  1.78 

Tier 2 (public, non‐
owned) 

‐‐‐  ‐‐‐  0.00  ‐‐‐ 

Private  6.82  10.52  15.42  10.8 

Total BMP Capacity  9.19  32.18  42.48  17.8 
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 Routing Configuration between Watershed and BMP Models for Validation 4.4
Example 

The validation process involved deconstructing and reconstructing the watershed model within 
the Puente Creek assessment area. Although Puente Creek is presented as an example waterbody 
to demonstrate BMP effectiveness, the USCR EWMP will be revised during adaptive 
management to demonstrate BMP effectiveness using a water body within the Upper Santa Clara 
River watershed. A step-by-step sequence of tests were performed to systematically layer the 
components, verifying for expected outcomes from test cases at each step in the process. The 
steps include: 

1. Establish baseline (original subwatershed network): run the baseline watershed model 
(with the original 8-subwatershed network), which serves as the primary reference point 
for validation. 

2. Confirm baseline (updated subwatershed network): run the updated baseline 
watershed (with the updated jurisdiction-based network with 22 subwatersheds) and 
verify that flow and water quality matches results from Step 1. 

a. Establish EWMP baseline: separate runoff into EWMP and non-MS4 timeseries. 
Non-MS4 areas are assumed to be managed by other means to achieve RWL. For 
the validation run, doing that ensures that non-EWMP areas do not contribute to 
exceedance at the assessment point. Thus, the concentrations of zinc from non-
MS4 areas are “capped” at the RWL to prevent the non-MS4 areas from causing 
or contributing to RWL exceedances.  

3. Confirm optimized BMP solution: combine baseline LSPC and SUSTAIN BMP model 
runs 

a. Route 10 years of baseline continuous simulation runoff from LSPC through the 
selected EWMP BMPs to generate timeseries of treated runoff. 

b. Replace baseline timeseries in the watershed with treated BMP effluent from 
SUSTAIN. That is, the timeseries of concentration and flow rate in the effluent 
from the selected BMP solution for each assessment area was inserted back into 
the watershed model (LSPC) and routed through the reach network. 

c. Run the updated watershed model to generate 10-years of runoff and instream 
pollutant concentrations at the outlet of Puente Creek with BMPs implemented. 

4. Process Validate Output: sort and plot 10-years of zinc wet-weather concentrations for 
each of the three model runs listed below.  

a. Baseline model for Puente Creek (output from Step 1 or 2 above) 

b. EWMP baseline model with non-MS4 area capped at RWL (output from Step 3 
above) 

c. BMP solution model run (output from Step 4 above) 

5. Validate Results: Plot the three percentile plots from Step 4 on a graph, along with the 
RWL. Demonstrate that the BMP solution model run achieves RWL at the 90th percentile 
threshold for the modeled 10-year period.  Attaining the RWL in the EWMP baseline 
model with non-MS4 areas capped at the RWL represents validation of the RAA 
approach.  
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 Results and Conclusions 4.5

Per Step #4 and #5 of the validation process described above, the 10-year record was analyzed to 
validate that RWLs were attained on 90% of wet weather days.  Figure 4-7 presents baseline 
timeseries vs. EWMP-implemented time series for flow and zinc concentration in Puente Creek.  
The successful validation outcome (for Puente Creek) is shown in Figure 4-8. The 90th 
percentile wet weather concentration of total zinc at the mouth of Puente Creek is compared to 
the RWL. Three different conditions are shown in Figure 4-8, as follows:  

1. Baseline/existing condition (“Baseline”, blue line) 

2. Baseline condition, except with zinc concentrations capped at RWLs for runoff from non-
MS4 and non-EWMP areas (“Baseline for EWMP MS4s”, green line) 

3. Condition after BMPs specified by the RAA are implemented (“EWMP implemented”, 
orange line). 

Validation is demonstrated by the outcome that the 90th percentile concentration at the mouth of 
Puente Creek is less than the zinc RWL.  This validation is representative of each of the selected 
EWMPs including USCR.   
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Figure 4-7. Instream validation 10-years timeseries plot demonstrating attainment of RWLs 
(Puente Creek). 
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Figure 4-8. Instream validation plot demonstrating attainment of RWLs (Puente Creek). 

 


































































































































