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EXECUTIVE SUMMARY 

INTRODUCTION 
The Total Maximum Daily Load for Indicator Bacteria1 in Santa Clara River Estuary and Reaches 3, 
5, 6, and 7 adopted by the Los Angeles Regional Water Quality Control Board (Resolution No. R10-
006) requires Participating Agencies in the Lower Santa Clara River (LSCR) Watershed (Cities of 
Ventura, Santa Paula, Fillmore, and Oxnard, and the County of Ventura) to prepare an 
Implementation Plan (IP) outlining a proposed program of activities that will be capable of 
achieving the Municipal Separate Storm Sewer System (MS4) Waste Load Allocations (WLAs). The 
purpose of the Bacteria TMDL is to protect the health of those who recreate in the LSCR by reducing 
the amount of bacteria discharged to the River through dry and wet weather2 runoff from urban 
and other land uses. The TMDL requires Participating Agencies to attain required load reductions 
during both dry weather and wet weather3 conditions within an 11-year and 17-year compliance 
timeline, respectively. Compliance with TMDL requirements will be evaluated through monitoring 
at two Compliance Monitoring Locations (CMLs) within the receiving waters, as well as at 
Jurisdictional Outfalls described in the Outfall Monitoring section of this IP.   

TECHNICAL APPROACH 
To identify a program of activities that will be capable of achieving TMDL WLAs for wet weather, 
the Participating Agencies used the Structural BMP Prioritization and Analysis Tool (SBPAT), a GIS- 
and USEPA SWMM-based water quality model, with the ability to simulate hydrologic and pollutant 
loadings and to evaluate various best management practice (BMP) implementation scenarios.  
SBPAT was used to estimate the bacteria load reductions predicted to achieve compliance under 
various BMP implementation scenarios.  As required by the Bacteria TMDL, analyses were based on 
the 90th percentile wet year (i.e., water year 1995, or October 1, 1994 – September 30, 1995). BMPs 
were sited and selected based on cost-benefit considerations.  

BMP IMPLEMENTATION 
The IP is a compliance plan that identifies a suite of potential non-structural and structural BMPs. 
Non-structural BMPs were prioritized first, because they are a cost-effective way of reducing 
pollutant loading. 

Structural BMPs considered as part of this IP included existing and planned BMPs, distributed 
green streets, and proposed regional projects. Locations and concepts for proposed regional 
structural BMPs were determined based on load reduction potential, feasibility of implementation, 
agency preferences, cost effectiveness, and best professional judgment.  

1 Indicator bacteria are types of bacteria used to signal the presence of fecal contamination. The Santa Clara 
River TMDL specifically addresses levels of fecal coliform, enterococcus, E. coli, and total coliform. 
2 For the purposes of this implementation plan, “urban runoff” is defined as non-stormwater, dry weather 
flows, and “stormwater” is defined as rainfall-generated, wet weather flows.  
3 The Bacteria TMDL defines wet weather as days having greater than or equal to 0.1 inches of rain plus the 
following three days after the rain event.  
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Participating Agencies will implement identified BMPs as resources are available.  Implementation 
of activities and BMPs will be prioritized along with all other essential Participating Agency 
obligations such as, but not limited to, public infrastructure rehabilitation and maintenance, 
compliance with other government-mandated regulations, and public safety.  Implementation of 
BMPs will need to consider the economic impacts on the community and the perceived holistic 
benefit to taxpayers and residents. 

The initial affordability analysis indicates that the implementation costs could present a 
widespread economic impact on the communities in the watershed.  While the Participating 
Agencies are committed to implementation of affordable control measures to improve water 
quality, implementation of the plan is subject to the availability of funds to avoid undue economic 
burdens on the communities in the Lower Santa Clara River watershed.  

NON-STRUCTURAL BMPS 
Non-structural BMPs are management programs or activities designed to reduce or eliminate 
pollutant loading by addressing its source. These BMPs were prioritized first due to their low cost 
relative to structural BMPs. This IP included quantitative estimates of load reductions for the 
following individual non-structural programs: redevelopment (i.e. implementation of the County’s 
post-construction BMP requirements), Low Impact Development (LID) incentives, and inspection of 
permitted industrial sites as they comply with new statewide Industrial General Permit 
requirements. The Participating Agencies also selected a suite of enhanced (i.e. beyond the Permit 
minimum) non-structural programs that they will implement but that were quantified in this IP 
using an assumed bulk load reduction credit. These other programs include the following:  

• Identify and address sewer discharge to the MS4 
• Trash cleanups 
• Good landscaping practices 
• Smart controller and turfgrass replacement rebates 
• Water waste/conservation ordinances 
• Car washing runoff ordinances 
• Commercial/industrial good housekeeping 
• Pet waste controls  
• Animal facilities management 
• Street sweeping  
• Homeless Programs 
• MS4 cleaning 
• Education and outreach 

 
STRUCTURAL BMPS 
Structural BMPs are engineered systems designed to remove pollutants by: simple gravity settling 
of particulate pollutants, filtration, biological uptake, media absorption, or any other physical, 
biological, or chemical process. The modeling analysis for this IP included existing or planned 

DRAFT_SCR IP_Final 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-7 Attachment E12



DRAFT - Lower Santa Clara River Implementation Plan 
March 2015 
Page ES-3 
 
structural BMPs (mostly associated with private development), distributed green streets4, and 
regional BMPs. Infiltration-type regional BMPs were emphasized since these are the most cost 
effective for reducing bacteria loads. Proposed regional BMPs consisted of subsurface infiltration 
systems, and infiltration basins, in total these proposed regional BMPs will provide 79 acre-ft of 
storage volume. The total area of distributed green streets proposed was approximately 121 acres. 
 
Locations of proposed regional structural BMPs in the IP are shown in Figure ES-1 below: 
 
 

 
Figure ES- 1. Proposed Regional BMP Locations 

 
DEMONSTRATION OF REASONABLE ASSURANCE 
The TMDL defines interim and final numeric targets based on applicable Water Quality Objectives 
(WQOs) and WLAs in the form of Allowable Exceedance Days (AEDs). Separate WLAs are identified 
for wet and dry weather, as well as for the Estuary and Reach 3. The TMDL uses a reference system 
and antidegradation approach (RSAA), such that AEDs are set to ensure that bacteriological water 
quality is at least as good as that of a reference system, and that no degradation of existing 
bacteriological water quality is permitted, particularly where existing bacteriological water quality 

4 Green streets projects integrate green infrastructure elements, such as porous pavement, bioswales, or 
bioretention into urban transportation right-of-ways in order to treat stormwater and dry weather runoff. 
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is better than that of the reference system. The Bacteria TMDL also provides an option for the 
Participating Agencies to propose a load-based compliance pathway. Therefore, it is proposed that 
final compliance with TMDL requirements can be demonstrated in any one of the following ways, 
including option #4 as a load-based compliance determination for wet weather: 

1. No exceedances of the WLAs are found in samples collected from the Participating Agencies’ 
MS4 outfall(s); or 

2. No exceedances of the WLAs are found in samples collected from the receiving waters at the 
Participating Agencies’ receiving water monitoring station; or 

3. No direct or indirect discharge from the Participating Agencies’ MS4 to the receiving water 
has occurred during the subject monitoring period; or 

4. The measured wet weather pollutant load reductions for discharges from the Responsible 
Copermittees’ MS4 outfalls are greater than or equal to the final wet weather target load 
reductions reported in the LSCR IP. 

A TMDL reopener was included in the implementation plan to be conducted by March 2016, but the 
TMDL could be reopened at any time if changes are warranted.  The statewide bacteria objectives 
are scheduled to be adopted in Spring 2016.  The statewide bacteria objectives would trigger the 
reopener, so there is potential for the TMDL WLAs to change as well. 

Interim WLAs become effective in March 2016, however because the interim WLAs are based on 
current exceedance frequencies, the Participating Agencies have proposed no new BMPs to address 
them. The BMPs described in this IP are designed to meet the TMDL-specified final WLAs for dry 
and wet weather, which become effective in 2023 and 2029, respectively. 

For dry weather, the Participating Agencies are proposing a suite of non-structural BMPs that will 
aim to eliminate 100 percent of non-exempt dry weather discharges from the MS4. By eliminating 
all non-exempt flows, all associated loads will also be eliminated, resulting in compliance with the 
dry weather WLAs. If necessary, structural BMPs (e.g., low flow diversions to sewers) will be used 
as a backstop to achieve this goal if it is determined that non-structural BMPs alone are insufficient.    

WET-WEATHER LOAD REDUCTION SUMMARY 
Figure ES- 2 and Table ES- 1 summarize expected wet weather load reductions resulting from the 
implementation of the structural and non-structural BMPs described in this IP for Reach 3 and the 
Estuary, respectively. Table ES- 1 presents the total calculated load reductions for each portion of 
the watershed and the estimated mean target load reduction necessary to meet TMDL 
requirements. As shown in Table ES- 1, the predicted load reductions for the proposed suite of 
BMPs meet the target load reductions required in both portions of the watershed, therefore 
demonstrating “reasonable assurance” of complying with the TMDL WLAs.  
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Figure ES- 2.  Fecal Coliform Load Reductions by BMP Type for Water Year 1995; Whiskers indicate 25th (low) and 

75th (high) percentile estimates of BMP load reductions 

 

Table ES- 1. Modeled Fecal Coliform Load Reductions Compared to Target Load Reductions for Water Year 1995 

 

 

IMPLEMENTATION SCHEDULE 
Figure ES- 3 describes the proposed schedule for implementation of the control measures 
described in this IP, as well as key regulatory dates.  

The timing and detailed plans for each BMP will be determined by the Participating Agency 
responsible for implementation.  
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Figure ES- 3. LSCR TMDL Implementation Plan Phasing Schedule 

OUTFALL MONITORING PLAN 
As required by the TMDL, this IP includes an Outfall Monitoring Plan which details the outfall 
monitoring to be conducted for SCR Reaches 1, 2, and 3 by the Participating Agencies. The Outfall 
Monitoring Plan was designed to work in conjunction with receiving water monitoring to meet the 
requirements of the TMDL.  The strategy for conducting monitoring during dry and wet weather is 
to monitor one outfall per jurisdiction that is representative of the dry and wet weather discharges 
from the Participating Agencies’ MS4s.  The strategy for enhanced monitoring to assess outfall 
discharges in the event of an in-stream exceedance of the interim or final WLAs utilizes data 
assessment and source identification to investigate contributions of bacteria from the MS4 system 
to the exceedance.   

ADAPTIVE MANAGEMENT PROCESS 
The IP outlines an adaptive management approach that provides a framework for evaluating 
progress toward meeting the compliance requirements of the TMDL and modifying the IP in 
response to the evaluation. The Participating Agencies will use receiving water and outfall water 
quality data to evaluate whether modifications to targets, schedules, and/or BMPs are necessary to 
achieve compliance with the interim and final TMDL compliance requirements.  Additionally, the 
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Participating Agencies will evaluate any TMDL modifications and revise targets, schedules, and/or 
BMPs as needed to achieve compliance with revised interim and final TMDL compliance 
requirements. 

MULTI-BENEFITS OF PROPOSED BMPS 
In addition to the modeled water quality benefits of the proposed BMPs (thus achieving compliance 
with the TMDL requirements), they are expected to provide other benefits that include the public 
education/awareness, neighborhood greening, and water supply benefits. The cumulative 
groundwater recharge quantity is estimated at 3,300 acre-feet for the 1995 water year (WY), or 
enough water to supply approximately 8,100 families per year (Aquacraft 2011). This capture 
volume represents approximately 15 percent of the total LSCR MS4 area runoff volume for the 1995 
WY.  This is considered a very significant benefit given the ongoing drought and falling 
groundwater levels in local groundwater basins. 

ESTIMATED IP PROGRAM COSTS 
Planning-level estimates of costs associated with implementation of the proposed regional and 
distributed structural BMPs were developed. Costs associated with implementation of non-
structural programs were not quantified. A range of costs was developed to account for various 
BMP design alternatives, BMP configurations, site-specific constraints and the uncertainty of 
available BMP unit cost data.  

Table ES- 2. Estimated 20-Year Life-Cycle Costs for Proposed Structural BMPs 
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1 INTRODUCTION 
This Implementation Plan (IP) for the Lower Santa Clara River (LSCR) Watershed5 has been 
prepared to address the requirements of Resolution No. R10-006, “Total Maximum Daily Load for 
Indicator Bacteria in Santa Clara River Estuary and Reaches 3, 5, 6, and 7” (Bacteria TMDL) which 
became effective on March 21, 2012 (LARWQCB 2012). The Bacteria TMDL requires that municipal 
separate storm sewer systems (MS4) agencies and jurisdictions in the SCR Watershed develop an IP 
which outlines how they will cooperatively or individually achieve compliance with Waste Load 
Allocations (WLAs), by describing implementation methods and schedule, proposed milestones, 
and outfall monitoring. The Draft Implementation Plan must be submitted three years after the 
effective date of the TMDL or by March 21, 2015.  In order to most efficiently use planning 
resources, the responsible MS4 agencies and jurisdictions in the LSCR Watershed (the Cities of 
Ventura, Santa Paula, Fillmore, and Oxnard, and the County of Ventura; forthwith known as the 
LSCR Participating Agencies) have opted to collaboratively develop this IP.   

1.1 PURPOSE 
The LSCR IP will guide the Participating Agencies as they plan and implement structural and non-
structural best management practices (BMPs) in order to achieve the MS4 WLAs specified in the 
TMDL.  For purposes of this IP, loads from agricultural land uses, as well as open space located 
outside of the Participating Agencies’ jurisdictional boundaries, and federal lands and state parks, 
are not considered to be the responsibility of the Participating Agencies.  

The approach of this IP is to prioritize non-structural BMPs first for implementation, because they 
are assumed to be a cost-effective way of reducing pollutant loading.  The non-structural BMPs 
included in the IP were selected based on their ability to target fecal and anthropogenic sources 
first, potential effectiveness, agency preferences, and feasibility of implementation.  

Structural BMPs are capital projects that by their nature are more complex, costly, and time-
consuming to implement.  Structural BMPs were considered after the cumulative effectiveness of 
non-structural BMPs was deemed insufficient to meet WLAs. Selection and location of structural 
BMPs identified in the IP were chosen based on load reduction need, BMP effectiveness, cost, and 
feasibility of implementation using agency input, the SBPAT computer modeling tool, and best 
professional judgment.  

1.2 TERMS OF REFERENCE 
This work is conducted by Geosyntec for the LSCR Permittees. This IP serves as the draft 
deliverable for the Consultant Services Contract between the Ventura County Public Works Agency 
and Geosyntec dated October 15, 2014. This work is directed by Brandon Steets, PE, and conducted 
by Stacey Schal, Adam Questad, PE, Venkat Gummadi, PE, Sean McKnight, MESM, Megan Otto, PE, 
and Rita Kampalath, PhD, PE of Geosyntec. Peer review was provided by Julie Larson and Megan 

5 For the purposes of this Implementation Plan, the LSCR Watershed encompasses Reach 3 to the Estuary, all 
of which is in Ventura County. 
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Otto, and senior review was provided by Brandon Steets in accordance with Geosyntec's quality 
assurance policies. 

1.3 CONTENTS OF IMPLEMENTATION PLAN 
The Basin Plan Amendment requires the IP to include implementation methods, an implementation 
schedule, proposed milestones, and proposed outfall monitoring to determine compliance. 
Implementation methods are met through the identification of BMPs in section 3, including a 
technically defensible quantitative linkage to WLAs through the use of a Reasonable Assurance 
Analysis model for wet weather (section 3.1) and narrative RAA approach for dry weather (section 
3.2). Quantitative estimates of the water quality benefits provided by the proposed implementation 
approach are shown in section 3.1.4. The implementation schedule is met through the BMP phasing 
schedule included in section 5. Proposed milestones are met through proposed implementation 
milestones, or potential permit conditions shown in section 5, and proposed permit compliance 
language. Outfall monitoring is met with the draft outfall monitoring plan included in Appendix A.  

2 BACKGROUND 

2.1 PHYSICAL SETTING 
The SCR covers approximately 1600 square miles, with the River passing through portions of Los 
Angeles and Ventura Counties before flowing into the Pacific Ocean. The portion of the LSCR 
Watershed that this IP covers (IP Area) consists of the jurisdictions of the Cities of Ventura, Oxnard, 
Santa Paula, and Fillmore, and the County of Ventura unincorporated urban area, which cover 
approximately 25 square miles. Figure 1 depicts a map of the land uses and MS4 jurisdictions of the 
LSCR Watershed. The River is divided into several reaches. The Bacteria TMDL covers the Estuary, 
and Reaches 3, 5, 6, and 7. Of these, the IP Area drains to the Estuary and Reach 3 (i.e., the Reaches 
located in Ventura County). 

The primary land uses in the SCR watershed as a whole are agriculture, open space, and residential, 
with residential acreage increasing in recent years relative to other land uses in both the upper and 
lower watersheds. In contrast, within the IP Area, the primary land use is residential (48 percent), 
predominantly comprised of single family residential. The land uses within the IP Area are also 
shown in Figure 1.

DRAFT_SCR IP_Final 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-14 Attachment E12



DRAFT - Lower Santa Clara River Implementation Plan 
March 2015 
Page 3 
 

 

Figure 1. Urban Areas within the Lower SCR Watershed
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2.2 REGULATORY CONTEXT 
The SCR Estuary and Reaches 3, 5, 6, and 7 were placed on the United States Environmental 
Protection Agency’s (USEPA) Clean Water Act (CWA) Section 303(d) list in 1996 and 1998 because 
levels of bacteria exceeded the water quality objectives (WQOs) for Water Contact (REC-1) and 
Non-contact Recreation (REC-2) beneficial use designations. In response to the 303(d) listings, a 
TMDL for Indicator Bacteria was developed and adopted by the Los Angeles Regional Water Quality 
Control Board (Regional Board).  As part of the TMDL analysis, urban stormwater, agriculture, and 
open space were identified as sources of indicator bacteria to the SCR. 

The TMDL uses a reference system and antidegradation approach (RSAA). This approach recognizes 
that there are natural and uncontrollable sources of bacteria that can cause exceedances of the WQOs.  
As a result of the RSAA, a certain frequency of exceedance of the WQOs, expressed as allowable 
exceedance days (AEDs), is permitted based on the observed exceedance frequency in a reference 
water system. The exceedance frequency ensures that bacteriological water quality is at least as good 
as that of a reference system, and that no degradation of existing bacteriological water quality is 
permitted, particularly where existing bacteriological water quality is better than that of the 
reference system.  

The Bacteria TMDL establishes numeric targets, which consist of REC-1 WQOs6, and WLAs in the 
form of AEDs. Separate numeric targets are set for the Estuary, and the upper Reaches (Reaches 3, 
5, 6, and 7). Estuary WQOs are based on Marine REC-1 standards and apply to fecal coliform, 
enterococcus, and total coliform, while WQOs for the Reaches are based on Freshwater REC-1 
standards, and apply only to E. coli. Numeric targets are set in terms of single sample limits and 
geometric mean limits. WLAs are season- and weather-dependent and were determined using the 
RSAA. As described in the Bacteria TMDL, these AEDs were based on the more stringent of two 
criteria, either 1) exceedance days in the designated reference system, or 2) site-specific historical 
exceedance days.  

Interim and final numeric targets are described in Table 1 and Table 2 for the Estuary and Reach 3, 
respectively. The interim WLAs become effective four years after the effective date of the Bacteria 
TMDL, or March 21, 2016. These interim targets are based on the historical exceedance probability 
at existing monitoring locations and are intended to ensure that water quality does not degrade 
further from the current condition. Because these targets are reflective of current conditions, no 
implementation actions will be required to meet these interim targets. The final dry weather WLAs 
become effective 11 years after the effective date of the Bacteria TMDL (March 21, 2023), and the 
final wet weather WLAs become effective 17 years after the effective date of the Bacteria TMDL 
(March 21, 2029). 

 

6 REC-1 WQOs are currently being reconsidered by the State Water Resources Control Board, with potential 
changes that include consistency with 2012 USEPA recommended REC criteria, as well as High Flow 
Suspension designations. 
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Table 1. TMDL Final MS4 WLAs for SCR Estuary 

 

 

Table 2. TMDL Final MS4 WLAs for SCR Reach 3 

 

Compliance with these WLAs will be measured at the two receiving water Compliance Monitoring 
Locations (CMLs) in the LSCR IP Area, which are shown in Figure 2. These sites were proposed as 
CMLs in the In-Stream Compliance Monitoring Plan for Santa Clara River Estuary and Reach 3 
Bacteria Total Maximum Daily Load (VCWPD 2013), which was submitted to the Regional Board in 
2013. Details of the proposed in-stream water quality monitoring will be conducted when 
submitted Monitoring Plan is approved by the Regional Board EO as required by the Bacteria 
TMDL.  

The Bacteria TMDL also provides an option for the Participating Agencies to propose a load-based 
compliance pathway. Therefore, it is proposed that final compliance with TMDL requirements can 
be demonstrated in any one of the following ways, with option #4 developed here as load-based 
compliance determination language for wet weather. For an example of similar TMDL compliance 
language, readers are referred to the current San Diego MS4 Permit (SDRWQCB 2013).  

1. No exceedances of the WLAs are found in samples collected from the Participating Agencies’ 
MS4 outfall(s); or 

2. No exceedances of the WLAs are found in samples collected from the receiving waters at the 
Participating Agencies’ receiving water monitoring station; or 

3. No direct or indirect discharge from the Participating Agencies’ MS4 to the receiving water 
has occurred during the time period subject to the targets; or 

4. The measured wet weather pollutant load reductions for discharges from the Responsible 
Copermittees’ MS4 outfalls are greater than or equal to the final wet weather target load 
reductions reported in the LSCR IP. 
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Additionally, the Bacteria TMDL provides the option for reconsideration if the Participating 
Agencies conduct special studies or if regulatory changes occur that modify the objectives, the 
applicability of the objectives, and/or allowable exceedance frequencies. Specifically, the Bacteria 
TMDL shall be reconsidered if: 

1. Monitoring and any voluntary local reference system studies justify a revision; 
2. USEPA publishes revised recommended bacteria criteria; or 
3. The Regional Board adopts a separate Basin Plan amendment, suspending recreational uses 

during high flows. 

To support meeting the interim and final WLAs, the Bacteria TMDL requires the development of an 
implementation plan.  The implementation plan must include the following elements 
(corresponding sections of this IP are included in parentheses): 

1. Implementation methods (Section 7) 
2. Implementation schedule (Section 4) 
3. Proposed milestones (Section 4) 
4. Proposed outfall monitoring to determine compliance (Appendix A) 
5. Quantitative estimates of the water quality benefits provided by the implementation 

approach (Section 3) 
6. For MS4s proposing to utilize the wet-weather load-based compliance option, include an 

estimate of existing load and allowable load from the MS4 outfalls to attain the allowable 
number of exceedance days in-stream and a quantitative linkage between the proposed load 
reduction and the WLAs (Section 3)
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Figure 2. Lower SCR IP Area Compliance Monitoring Locations 
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2.3 WATER QUALITY 
Sampling has been conducted in the LSCR Watershed in accordance with the requirements of the 
Ventura National Pollution Discharge Elimination System (NPDES) MS4 Permit (Permit) since the 
first was issued in 1994. Recent sampling, which has occurred since the Bacteria TMDL was 
adopted by the Regional Board in 2010 has focused on the mass emission station, ME-SCR (located 
within Reach 3), as well as major outfalls7 which are located in the Cities of Ventura (MO-VEN), 
Oxnard (MO-OXN), Santa Paula (MO-SPA), and Fillmore (MO-FIL). Major outfalls, including their 
locations, are discussed further in Section 5.   

Data taken from these locations starting in the 2010/11 sampling season during wet and dry 
weather are summarized below in Table 3 through Table 6. As shown in these tables, exceedances 
of single sample WQOs (i.e. freshwater WQOs for fecal coliform) are frequent during wet weather at 
both the outfalls and within receiving waters. Dry weather exceedances are less frequent, and none 
of the recent (i.e., starting in the 2010/11 sampling season) receiving water samples have exceeded 
single sample WQOs. The sampling frequency is not sufficient to evaluate results in comparison to 
geometric mean WQOs. 

 

 

 

 

 

 

 

 

 

 

 

7 A “major outfall” is defined in the Ventura County MS4 Permit as an MS4 outfall “that discharges from a 
single pipe with an inside diameter of 36 inches or more or its equivalent (discharge from a single 
conveyance other than circular pipe which is associated with a drainage area of more than 50 acres); or for 
municipal separate storm sewers that receive storm water from lands zoned for industrial activity (based on 
comprehensive zoning plans or the equivalent), 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 area of 2 acres or more), as defined in 40 CFR122.26 (b)(5). “ 
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Table 3. Wet Weather NPDES Major Outfall Sampling Results 

 

 

Table 4. Wet Weather NPDES Mass Emission Station Sampling 
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Table 5. Dry Weather NPDES Major Outfall Sampling1 

 

 

 
Table 6. Dry Weather NPDES Mass Emission Station Sampling 

3 TECHNICAL APPROACH 
The technical approach used to calculate required load reductions for the Participating Agencies to 
achieve compliance with the requirements of the Bacteria TMDL, as well as to evaluate whether the 
suite of BMPs selected would meet these load reductions is described below. In general, the 
approach for wet weather consisted of calculating baseline loads within the IP Area, and allowable 
loads based on the numeric targets, with the difference between these two loads being the target 
load reduction (TLR).  
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The suite of BMPs selected to meet these TLRs included non-structural BMPs and structural BMPs. 
Non-structural BMPs considered included low impact development (LID) incentives, LID 
redevelopment, and other program enhancements which are detailed in the following sections. 
Load reductions resulting from MS4 agencies’ programs to inspect industrial sites covered by the 
Industrial General Permit (IGP) were also considered. Structural BMPs included existing and 
planned BMPs (mostly on private property, resulting from the MS4 post-construction program), 
proposed distributed retrofit BMPs, and proposed regional retrofit BMPs.  

Load reductions were not quantified for dry weather, since the compliance approach will be to 
eliminate 100 percent of non-exempt dry weather flows, which will result in elimination of all 
unallowable dry weather loads. This is consistent with the Permit compliance pathway of 
eliminating discharges (LARWQCB 2009, Part 1.A). 

3.1 WET WEATHER 

3.1.1 BASELINE LOADS 
Baseline wet weather fecal coliform8 loads in the LSCR Watershed were determined using the 
Structural BMP Prioritization and Analysis Tool (SBPAT9), which uses a stochastic Monte Carlo 
method10 to model water quality, and is one of the models approved for use for the Los Angeles 
region Enhanced Watershed Management Plans (EWMPs). Calculated annual loads are based on 
land use Event Mean Concentrations (EMCs) coupled with continuous hydrologic simulations 
(using the USEPA Storm Water Management Model [SWMM] model). In order to maintain 
consistency with the TMDL, baseline or existing loads for this analysis were calculated using rainfall 
from the 1995 WY, which, consistent with the Bacteria TMDL, was identified as the 90th percentile 
rainfall year based on analysis of rainfall data from the Santa Paula Canyon-Ferndale Ranch Station 
(#173A). This Station was selected based on its available Period of Record (POR), its geographic 
and orographic representativeness of the LSCR Watershed, as well as because it was a rain gage 
that was referenced in the Bacteria TMDL. Land use datasets for the IP Area were provided by the 
Participating Agencies if available. In areas where Agency-specific data were not available, 
Southern California Association of Governments (SCAG) land use datasets were used. Land use 
EMCs for fecal coliform consisted of a combination of SBPAT Los Angeles region default database 
values and County of Ventura monitoring. This methodology is discussed further in Section 3.1.3 as 
well as in Appendix B, which contains key input datasets used for the model (also see SBPAT Users’ 

8 Fecal coliforms (FC) are used as a surrogate for the FIB used in the TMDL since there is an acceptable 
database of both land use-based stormwater runoff concentrations and structural BMP performance for this 
pollutant. 
9 SBPAT is approved for use as a BMP modeling tool by the LARWQCB’s recent RAA Guidelines. 
10 The Monte Carlo method is a computational algorithm that utilizes repeated random sampling to compute 
results, i.e., input data are “polled” or sampled from defined statistical distributions, model calculations (in 
this case, pollutant load estimates) are made, and output results are tallied; this process is then repeated 
thousands of times to produce output distributions. 
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Manual [Geosyntec 2012] for additional information), such as EMC values, BMP effluent 
concentrations, and GIS data sources. Model data flow is provided below in Figure 3. 

 

 

Figure 3. SBPAT Model Data Flow 

A schematic of SBPAT’s Monte Carlo process is provided in Figure 4.  

DRAFT_SCR IP_Final 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-24 Attachment E12



DRAFT - Lower Santa Clara River Implementation Plan 
March 2015 
Page 13 
 

 

Figure 4. SBPAT Monte Carlo Method Components 

Figure 5 and Figure 6 show the estimated modeled breakdown of LSCR wet weather watershed 
loads (excluding loads from the upper watershed) to the Reach 3 and Estuary CMLs respectively by 
jurisdiction in terms of percent of total tributary area loading (the Cities of Oxnard and Ventura 
only drain to the Estuary).  Non-IP Areas (i.e., agricultural and open space land uses) are included in 
the total but presented as a separate contribution since they are not addressed by this IP. 
Additionally, for the purposes of the target load reduction analysis, loads from state and federal 
lands are not considered part of the Participating Agency baseline load since the Participating 
Agencies do not have jurisdiction over these areas. These figures illustrate the relatively minor load 
contribution from the Participating Agencies, which is the portion that this IP will address.  
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Figure 5. Estimated sources of wet weather FC loads in the LSCR Watershed draining to the Reach 3 CML11 

 

 
Figure 6. Estimated sources of wet weather FC loads in the LSCR Watershed draining to the Estuary CML12

11 Non-MS4 area includes agricultural, state and federal, and other open space area that is outside 
incorporated jurisdictional and unincorporated urban area boundaries. 
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3.1.2 TARGET LOAD REDUCTIONS 
This IP uses TLRs to assess compliance with Bacteria TMDL WLAs. TLRs represent the modeled 
MS4 load reduction that is estimated to achieve Bacteria TMDL WLAs (see Table 1 and Table 2) 
during the 90th percentile critical year, and were calculated for the LSCR Watershed using an 
approach that was presented to the Regional Board on April 9, 2014 for use in the four Santa 
Monica Bay EWMPs.  

This approach relates the number of days with discharge (or “discharge days”, i.e., calendar days 
with modeled runoff), as modeled using SWMM, to Bacteria TMDL Allowable Exceedance Days 
(AEDs) (as shown in Table 1 and Table 2). First, the watershed was modeled using SWMM to 
determine the total number of discharge days during the baseline condition in the 90th percentile 
year (i.e., 1995 WY).   

The allowable number of discharge days was then determined according to the following formula: 

TMDL Allowable Exceedance Days = Allowable Discharge Days x Historical Exceedance Frequency 

Since the area of analysis was limited to the MS4 urban area, the historical exceedance frequency 
for MS4stormwater discharges was conservatively assumed to be 100 percent, and the number of 
allowable discharge days was set equal to the number of Bacteria TMDL AEDs. Based on the high 
frequency of WQO exceedance in the wet weather outfall monitoring results shown in Table 3, this 
assumed exceedance frequency is considered reasonable and appropriate. 

The IP Area was then modeled again using SWMM, with a hypothetical retention basin placed at the 
modeled area outlet. The diversion flowrate for this off-line basin was then iteratively sized until 
the number of modeled discharge days (resulting from bypass of the diversion structure) was 
reduced to the number of allowable discharge days. This hypothetical basin was then modeled 
using SBPAT to determine the fecal coliform load reductions that would result from such a basin, 
and these load reductions were set as the TLR. 

For the Lower SCR Watershed, TLRs were calculated for the MS4 urban areas draining to Reach 3 
and to the Estuary since these points have different numeric targets associated with them (see 
Table 1 and Table 2). The calculated TLRs are shown in Table 7.  

Table 7. Lower SCR Baseline Loads and Target Load Reductions 

 

Based on the possibility that the State Water Resources Control Board may revise the existing 
statewide bacteria objectives (as discussed in Section 2.2), including establishing new high-flow 

 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-27 Attachment E12



DRAFT - Lower Santa Clara River Implementation Plan 
March 2015 
Page 16 
 
suspension (HFS) guidance, alternative TLRs were calculated assuming a possible future HFS 
designation for the LSCR.  These TLRs were 12.8 percent and 0 percent for Reach 3 and the Estuary, 
respectively.12 These are not the TLRs used for evaluating compliance with the TMDL, rather these 
are just possible future TLR values that could be used if a HFS becomes designated for the LSCR 
reaches and Estuary.  

3.1.3 BMP EVALUATION METHODOLOGY 
SBPAT was used to evaluate wet weather BMP performance.  As described in Section 3.1.1, SBPAT 
links the long‐term hydrologic output from a modified SWMM to a stochastic Monte Carlo water 
quality model to develop statistical descriptions of stormwater quantity and quality. Predicted 
runoff volumes (including volumes treated and bypassed by BMPs), land use EMCs, and BMP 
effluent concentrations are combined to determine the total pollutant loads and load reductions 
(i.e., the difference between existing and post‐BMP load estimates). Through the Monte Carlo 
method, this procedure is repeated thousands of times, each time recording the volume, pollutant 
concentrations, loads, and load reductions for the designated water year using randomly sampled 
land use EMCs and BMP effluent EMCs. This produces numerical results describing the expected 
performance of a specific BMP configuration. The statistics of these recorded results are then used 
to characterize the low (25th percentile), average (mean), and high (75th percentile) values for the 
annual volume, pollutant loads, and pollutant concentrations in stormwater runoff from the 
modeled area, with and without BMPs implemented. 

Estimated load reductions for the suite of BMPs included as part of this IP that were modeled with 
SBPAT were compared to the TLRs. For bacteria, this comparison will represent the exceedance 
day-based compliance demonstration. Expected pollutant reduction ranges were also produced, 
thereby capturing the variability inherent in land use runoff concentrations and BMP performance.  

3.1.3.1 Non-Structural 
3.1.3.1.1 LID Incentives 
LID incentives are agency programs that encourage adoption of LID practices, such as rebates for 
downspout diverters and training workshops on building rain gardens. For this IP, quantification of 
new or enhanced LID incentives includes assessment of load reductions resulting from single family 
residential (SFR) implementation of downspout disconnects (modeled as swales). The average 
performance, during wet weather, of this program was modeled in SBPAT for the 1995 WY, 
consistent with the baseline load calculations. Performance was evaluated based on the following 
assumptions: 

• 10 percent of SFR areas will implement a downspout disconnect program 
• 38 percent of impervious SFR area is considered rooftop 
• 50 percent of a rooftop area can be treated 

12 The HFS TLRs were based on 36 HFS days, 19 percent and 30 percent Allowable Exceedance Rates and 11 
and 17 AEDs for Reach 3 and the Estuary, respectively, based on the Santa Paula Canyon-Ferndale Ranch rain 
station. 
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• Rooftop runoff was treated via swales sized for the Standard Urban Stormwater Management 
Plan (SUSMP) design storm intensity of 0.2 in/hr 

The IP Area contains 6,061 acres of SFR land use, therefore 63 acres of SFR land in the LSCR 
watershed were assumed to implement disconnects.  

3.1.3.1.2 LID Redevelopment 
This IP analysis assumes that a portion of already developed area in the watershed will be 
redeveloped between Bacteria TMDL initiation and the end of the compliance period. A portion of 
this redevelopment is subject to the Ventura County MS4 Permit’s post-construction LID 
requirements and therefore will result in load reduction benefits. The benefits associated with LID 
Redevelopment were accounted for by applying typical post-construction treatment requirements 
to a portion of the IP Area and modeling loading change in SBPAT.  

The rate of redevelopment requiring LID implementation for each land use was taken from values 
derived for the Ballona Creek Bacteria TMDL IP (LA BOS 2009). During the 15 year compliance 
timeline (2014 – 2029), this rate will result in redevelopment of approximately 4 percent of the 
MS4 area. The annual land use-specific redevelopment rates assumed are as follows: 

• Residential: 0.18 percent 
• Commercial: 0.15 percent 
• Industrial: 0.34 percent 
• Education: 0.16 percent 
• Transportation: 2.70 percent 

A bioretention system (with underdrains) sized for retention of the 85th percentile design storm 
was modeled in SBPAT to represent load reductions resulting from this redevelopment. 
Bioretention was used because the Ventura County Technical Guidance Manual (TGM) (2011) 
requires onsite retention. Modeling was conducted utilizing a watershed-wide area weighted 
estimate of the 85th percentile design storm depth (1.4 inches), a BMP retention depth of 12 inches, 
and BMP infiltration rate of 0.3 in/hr.  

3.1.3.1.3 Inspection of IGP Parcels 
Participating Agencies implement industrial inspection programs, where they maintain active lists 
of IGP holders in their jurisdictions and inspect these sites for compliance with their Permit 
requirements. To credit the Agencies for this non-structural BMP and account for the expected 
water quality improvement under the new IGP (which requires more monitoring and BMP 
implementation), it was assumed that effluent from IGP parcels within the IP Area would meet the 
limit (i.e. 400 MPN/100 mL for fecal coliform). In order to model this scenario, a hypothetical 
treatment plant BMP was used on each IGP parcel, with effluent concentrations for the BMP set to 
the WQO. The BMP was modeled as online, so all flow from IGP parcels were treated by the 
treatment plant BMPs up to a design storm intensity of 0.2 in/hr (i.e., flowrates above this were 
untreated). This design storm is considered equivalent to the 85th percentile design storm, as 
required by the IGP. A total of 174 acres of IGP area, representing 38 different parcels, was modeled 
in the IP Area.  The locations of IGP parcels in the IP Area are shown in Appendix C. 
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3.1.3.1.4 Other Non-Modeled Non-structural BMPs 
The Participating Agencies have also committed to enhanced non-structural programs that are 
listed in Table 8. These programs were selected to target wet weather sources of bacteria to the 
MS4 (e.g., fertilizers, trash, homeless waste, pet waste, sewer leaks, and sediments). 

Table 8. Non-modeled Non-structural BMPs that will be enhanced 

 

Because sufficient data do not exist to model pollutant load reductions from these programs 
separately, a cumulative five percent reduction of the baseline fecal coliform load was assumed for 
the average load reduction scenario based on best professional judgment, and consistent with 
assumptions made for the Los Angeles region EWMPs and WMPs. A range of zero percent to ten 
percent was assumed for the “low” and “high” load reduction scenarios, respectively. These and 
other non-structural BMPs and the assumed five percent reduction will be evaluated and updated 
as necessary throughout the interim compliance period through the adaptive management process 
as pollutant loading and BMP performance data are collected. 

3.1.3.2 Structural 
Estimated load reductions at the CMLs for structural BMPs during wet weather were calculated 
using SBPAT as described in Section 3.1.3. Details of the methodology for existing/planned, 
regional, and distributed BMPs are discussed in the following sections. The SBPAT User’s Guide 
contains additional information regarding how each BMP type was modeled (Geosyntec 
Consultants, 2012).  

3.1.3.2.1 Existing and Planned BMPs 
Numerous structural BMPs have been constructed or are planned, mostly through large private 
development projects that comply with the County’s TGM. Information on existing and planned 
structural BMPs were provided by the Agencies to support the necessary BMP modeling 
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assumptions. Pollutant load reductions resulting from these BMPs were evaluated for wet weather 
using SBPAT, as described previously in this document. 

First, SBPAT BMP types were identified based on information provided by the Agencies. In some 
cases, multiple BMP types were identified to represent different components of a project. BMP 
types modeled for existing and planned BMPs in the IP Area include bioretention, dry extended 
detention basins, cisterns, infiltration basins, media filters, porous pavement, and swales.   

Next, the location of each identified BMP was investigated to determine the size and land uses of the 
BMP drainage area (i.e., the developed parcel in most cases). Each BMP was also classified as 
existing or planned to determine the appropriate sizing criteria. For modeling purposes, existing 
projects were sized to SUSMP criteria of a 0.75 inch design storm depth according to the previous 
Ventura County TGM, while all planned projects were sized to the 85th percentile design storm 
depth - or approximately 1.4 inches – according to the current Ventura County TGM (2011). A BMP 
infiltration rate of 0.3 in/hr was assumed. A 48 hour drain time was used for calculating depths 
when modeling infiltration basins and dry extended detention basins, consistent with the current 
Ventura County TGM.   

All identified existing and planned BMPs in the IP Area were grouped by BMP type, land use treated, 
and sizing criteria. Each combination was modeled as a unit area in SBPAT, resulting in an expected 
pollutant load reduction that was extrapolated for all the existing and planned BMP treated areas 
across the entire IP Area. 

There was one existing public retrofit BMP, the El Rio project, which was modeled using design 
information provided by the County (i.e., storage volume, drainage area, and a site-specific 
measured infiltration rate). Existing and planned BMPs modeled in the IP Area are tabulated in 
Appendix C.  

3.1.3.2.2 Proposed Regional 
As a first step for potential regional BMP opportunity siting, GIS screening was performed to 
identify large, undeveloped publically-owned parcels that are located adjacent to stormdrains and 
downgradient of large urban areas, with a preference for sites with hydrologic soil groups A or B 
(i.e., infiltrative soil types).  These potential opportunity parcels were then screened by the agencies 
to select proposed regional BMP project sites. Regional BMP design concepts were then developed 
for each project site, including delineation of drainage areas, identification of BMP type (primarily 
above or below ground infiltration BMPs given their high cost effectiveness for bacteria load 
reduction), BMP sizing, and development of BMP footprints within the parcel boundaries.  Where 
feasible, each regional BMP was sized to retain the 85th percentile storm; otherwise the maximum 
usable area (based on visual assessment of site specific constraints and existing infrastructure, or 
information provided by the agencies) was set to the BMP footprint and the BMP sizing criteria was 
backcalculated based on this BMP area and its drainage area. The locations of all regional BMPs and 
their drainage areas are shown in Figure 7.  
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For regional projects proposed on private-owned land, agencies will coordinate with the 
landowners and intend to secure agreements to allow for BMP construction. If agreements cannot 
be reached with landowners, alternative project sites that produce comparable load reductions will 
be identified. 

In SBPAT, the catchments were modified to enable modeling of the drainage areas to each regional 
BMPs. Within each regional BMP footprint, side slopes and pre-treatment were assumed to occupy 
15 percent of the available area.  Once design parameters were established, each BMP was modeled 
in SBPAT to determine the expected bacteria load reductions. General BMP design parameters 
assumptions were as follows.  

Infiltration Basins:  

o Drawdown time: 48 hours (limited for vector control purposes) 
o Infiltration rate: Based on the site-specific NRCS soil texture  
o Area: Determined by space available for the BMP 
o Depth: Governed by the drawdown time and infiltration rate 

Subsurface Infiltration Systems:  

o Porosity: 0.9 (to account for subsurface structures) 
o Infiltration rate: Based on the site-specific NRCS soil texture  
o Area: Determined by space available for the BMP 
o Depth: Estimated based on construction feasibility and other site constraints 

Information and conceptual design attributes of all proposed regional BMPs are summarized in the 
following subsections.  

 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-32 Attachment E12



DRAFT - Lower Santa Clara River Implementation Plan 
March 2015 
Page 21 
 

 
Figure 7. Proposed Regional BMP Locations and Drainage Areas 
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City of Ventura – Subsurface Infiltration Basin 

Chumash Park along South Petit Avenue was identified as a proposed regional BMP site (see Figure 
8). This City-owned site has adequate space, a large urban drainage area, infiltrative soil types, and 
is in close proximity to a storm drain. Implementation of a subsurface infiltration system will allow 
for the existing park surface to be rebuilt on top of it. This regional BMP was modeled in SBPAT using 
the following design parameters and assumptions: 

• Approximate Footprint Area: 90,000 sq ft 
• Drainage Area: 660 acres 
• Porosity: 0.9 
• Equalization Volume (porosity not applied): 720,000 cu ft 
• Infiltration Rate: 0.5 in/hr 
• Depth: 8 ft 
• Backcalculated design storm depth: 0.52 inches 
• Land Uses Treated: SFR (66 percent), Agriculture (20 percent), Education (6.9 percent), 

Transportation (2.5 percent), and others (3.9 percent) 
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Figure 8. City of Ventura Proposed Regional BMP
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City of Oxnard – Infiltration basin 

A regional BMP opportunity was identified at South Bank Park, a large City-owned parcel (see Figure 
9). The park has adequate space, infiltrative soil types, and is in close proximity to a 54-inch storm 
drain downstream of a residential neighborhood.  

The proposed infiltration basin was sized to treat the 85th percentile volume from the drainage area.  
After adding 15 percent of the footprint area for side slopes and pretreatment, the required BMP 
footprint was determined to be approximately 85,000 square feet.  The proposed basin will occupy 
approximately half of the South Bank Park area. This regional BMP was modeled in SBPAT using the 
following design parameters and assumptions: 

• Approximate Footprint Area: 85,000 sq ft 
• Drainage Area: 66 acres 
• Equalization Volume (porosity not applied): 170,000 cu ft 
• Infiltration Rate: 0.5 in /hr  
• Depth: 2 ft 
• Design storm depth: 1.4 inches 
• Land Uses Treated:  SFR (87 percent), Education (7.8 percent), MFR (4.4 percent), and others 

(0.5 percent) 
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Figure 9. City of Oxnard Proposed Regional BMP
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County of Ventura – County Maintenance Yard Infiltration Basin 

A County maintenance yard was identified as a potential site for implementation of a regional BMP 
(see Figure 10). The site is located on infiltrative soils and is currently used for material storage and 
is located adjacent to Northbank Drive. There is an 84-inch storm drain line, owned by the City of 
Ventura, discharging to the Santa Clara River at the parcel. The entire drainage area, 261 acres, is 
located within the City of Ventura. An infiltration BMP was modeled in SBPAT using the following 
design parameters and assumptions: 

• Approximate Footprint Area: 150,000 sq ft 
• Drainage Area: 261 acres 
• Equalization Volume: 600,000 cu ft 
• Drawdown time: 48 hours 
• Infiltration Rate: 1 in/hr 
• Depth: 4 ft 
• Backcalculated design storm depth: 0.97 inches 
• Land Uses Treated: SFR (34 percent), MFR (20 percent), Agriculture (16 percent), Vacant, (11 

percent), Education (9.4 percent), Industrial (6.8 percent), and Commercial (3.0 percent) 
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Figure 10. County Maintenance Yard Proposed Regional BMP 
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County of Ventura – Piru Infiltration Basin 

A privately-owned parcel in the County area of Piru was identified as a proposed regional BMP site. 
The site is located on infiltrative soils and is downstream of a predominately residential area. The 
proposed site is located adjacent to E. Telegraph Road (see Figure 11). The proposed infiltration 
basin was sized to treat the 85th percentile volume from the drainage area.  After adding 15 percent 
of the footprint area for side slopes and pretreatment, the required BMP footprint was determined 
to be approximately 120,000 square feet. An infiltration basin was modeled in SBPAT using the 
following design parameters and assumptions: 

• Approximate Footprint Area: 120,000 sq ft 
• Drainage Area: 81 acres 
• Equalization Volume (porosity not applied): 240,000 cu ft 
• Infiltration Rate: 0.5 in /hr  
• Depth: 2 ft 
• Design storm depth: 1.4 inches 
• Land Uses Treated:  SFR (60 percent), Agriculture (22 percent), Industrial (5.5 percent), MFR 

(4.9 percent),  Transportation (4.9 percent), and others (2.7 percent) 
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Figure 11. County of Ventura (Piru) Proposed Regional BMP
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City of Santa Paula – Infiltration Basin 

A privately-owned parcel, located on infiltrative soils, adjacent to a stormdrain, downstream of a 
large urban area was identified as a proposed regional BMP site. This site is located adjacent to the 
Santa Paula airport (see Figure 12). An infiltration basin was modeled in SBPAT using the following 
design parameters and assumptions: 

• Approximate Footprint Area: 170,000 sq ft 
• Drainage Area: 433 acres 
• Equalization Volume: 340,000 cu ft 
• Drawdown time: 48 hours 
• Infiltration Rate: 0.5 in/hr 
• Depth: 2 ft 
• Backcalculated design storm depth: 0.24 inches 
• Land Uses Treated: SFR (42 percent), Industrial (23 percent), Commercial (10 percent), 

Education (8.5 percent), Transportation (7.7 percent), Vacant (4.9 percent), and MFR (4.1 
percent)  
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Figure 12. City of Santa Paula Proposed Regional BMP 
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City of Fillmore – Infiltration Basins 

Several City-owned parcels located on infiltrative soils, adjacent to major stormdrains, downstream 
of large urban areas were identified as proposed regional BMP sites (see Figure 13). Planned Heritage 
Valley Park (HVP) Community Park (approximately 5.8 acres) is located at the southern end of 
Mountain View Street adjacent to the soil cement levee on the north bank of the Santa Clara River. 
Two adjacent parcels were combined and one contiguous infiltration BMP was assumed for modeling 
purposes. This proposed regional BMP was modeled with the following design parameters and 
assumptions: 

• Approximate Footprint Area: 160,000 sq ft 
• Drainage Area: 494 acres 
• Equalization Volume: 640,000 cu ft 
• Drawdown time: 48 hours 
• Infiltration Rate: 1 in/hr 
• Depth: 4 ft 
• Backcalculated design storm depth: 0.81 inches  
• Land Uses Treated: SFR (57 percent), Vacant (26 percent), Commercial (15 percent), and 

others (1.5 percent) 

The second area is comprised of three adjacent City-owned parcels, previously occupied by 
percolation ponds #3, #4, and #5 of the former City wastewater treatment plant located on the north 
bank of the Santa Clara River. A future stormdrain is planned nearby to drain the western portion of 
the City. This regional BMP was modeled as an infiltration basin with the following design parameters 
and assumptions: 

• Approximate Footprint Area: 200,000 sq ft 
• Drainage Area: 466 acres 
• Equalization Volume: 800,000 cu ft 
• Drawdown time: 48 hours 
• Infiltration Rate: 1 in/hr 
• Depth: 4 ft 
• Backcalculated design storm depth: 0.76 inches 
• Land Uses Treated: SFR (54 percent), Commercial (39 percent), Industrial (5.1 percent), and 

others (2.6 percent) 
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Figure 13. City of Fillmore Proposed Regional BMPs 
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3.1.3.2.3 Distributed Green Streets BMPs 
After load reductions for existing/planned, non-structural, and regional BMPs were quantified, 
distributed green streets BMP implementation was used to supplement estimated load reductions 
in order to meet the calculated TLRs. Distributed green streets BMPs were modeled as bioretention 
(without underdrains), using the following assumptions: 

o Distributed green streets BMPs were implemented on single-family residential and industrial 
land uses located in the MS4 area within a given catchment;  

o Distributed green streets BMPs were implemented only on catchments that were not already 
treated by a proposed regional BMP; 

o Other design criteria for bioretention: 
o Design storm depth: 85th percentile depth (1.4 inches) 
o Retention Depth: 12 inches 
o Infiltration Rate: 0.5 in/hr 

Green streets were applied to treat a watershed-wide net total of 45 percent of industrial and 
single-family residential land uses in catchments which were not tributary to a proposed regional 
BMP in the MS4 areas of the LSCR watershed. This percentage of area was iteratively determined 
based on meeting the TLR requirements. This equates to a total of 4,700 and 1,200 acres of SFR and 
industrial area treated by green streets, respectively. And this equates to a total of bioretention 
BMP area of approximately 121 acres.  

3.1.4 LOAD REDUCTION SUMMARY 
Load reductions from the control measures described in Section 3.1.3 are shown in Figure 14 and 
Figure 15 for the drainage areas to Reach 3 and the Estuary, respectively. A summary of how the 
total load reductions from all BMPs compare to the calculated TLRs is contained in Table 9. A 
breakdown of BMP load reductions for each individual jurisdiction is provided in Appendix D. 
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Figure 14. Load Reductions by BMP Type in Reach 3 Subwatershed 

 

 

Figure 15. Load Reductions by BMP Type in Estuary Subwatershed (entire LSCR MS4 urban area) 
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Table 9. Modeled Load Reductions Compared to TLRs 

 

As shown in Table 9, the total load reductions (both average and 75th percentile values) from the 
proposed suite of BMPs meet the calculated TLRs, thus demonstrating “reasonable assurance” of 
meeting the TMDL WLAs for wet weather. 

3.2 DRY WEATHER 
No quantitative assessment of BMP effectiveness for dry weather is presented here as the IP 
compliance approach is to eliminate 100 percent of non-exempt dry weather MS4 discharges using a 
robust suite of aggressive non-structural controls.  Eliminating flows is equivalent to 100 percent 
load reduction for all pollutants, indicating that all applicable TMDL limitations during dry weather 
will be met.  The enhanced dry weather non-structural BMPs that the Participating Agencies may 
implement include: 

o Identify and address of sewage discharge to Participating Agency MS4s; 
o Smart controller and turfgrass replacement rebates; 
o Water waste/conservation ordinances;  
o Car washing runoff ordinances; 
o Water conservation outreach and education;  
o Enhanced commercial (food outlet) inspection/enforcement; and 
o Other non-storm water flow reduction strategies as needed.   

In addition to the non-storm water flow reduction strategies described above, various pollutant 
source control BMPs that are being used for wet weather compliance will also have pollutant 
reduction benefits during dry weather.  These BMPs will include the following program 
enhancements (i.e., beyond the Permit minimum), with an emphasis on those BMPs that most 
effectively target urban storm water bacteria sources:  

o Trash cleanups; 
o Onsite wastewater treatment source reduction; 
o Good landscaping practices;  
o Commercial/industrial good housekeeping; 
o Pet waste controls; 
o Animal facilities management; 
o Street and median sweeping; 
o Homeless waste control programs; 
o MS4 cleaning; and 
o Education/outreach to target specific known sources of bacteria and fecal waste. 
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Structural controls may also be implemented as a backstop to achieve this 100 percent non-exempt 
non-storm water elimination endpoint.  These dry weather structural BMPs may include but are not 
limited to: low flow diversions to sewers, catch basin dry wells, street gutter permeable pavement, 
bioretention swales, regional BMPs, etc.  In combination, this phased strategy of non-structural BMPs 
followed by additional targeted structural BMPs only where necessary is expected to achieve 
compliance with the dry weather WLAs by definition, since the approach is to implement these BMPs 
until observed MS4 discharges to the LSCR are eliminated.  This qualitative evaluation is provided to 
demonstrate “reasonable” assurance of meeting the TMDL WLAs for dry weather. 

4 MULTI-BENEFITS OF PROPOSED BMPS 
The proposed BMPs were selected not only for their capacity for improving water quality, but also 
in consideration of other benefits they may provide.  

The proposed BMPs are expected to provide opportunities for education and public outreach, 
especially non-structural programs such as those encouraging good landscaping practices, water 
conservation, pet waste control, and animal facilities management. These programs will target 
behavioral changes, sustainable control at (and avoidance of) the “source”, as well as increased 
public awareness of and investment in water quality improvement projects.  

Larger regional BMPs have the potential to include multi-use elements. In final design of these 
BMPs there is the opportunity to include features such as trails and bike paths (based on 
community needs, project partnerships, and site appropriateness) that are mutually beneficial to 
water quality. Similarly, green streets can enhance the aesthetics and vitality of a commercial or 
residential avenue and improve the overall quality of life in a neighborhood. 

Water that is captured and infiltrated in the proposed regional and distributed BMPs will recharge 
local alluvial groundwater basins, which is critical given the current drought and recently falling 
groundwater levels. In order to quantify the potential water supply benefit of the proposed 
projects, the cumulative recharge quantity was estimated using SBPAT. The total quantity is 
approximately 3,300 acre-feet per year (based on modeled year, or 1995 WY), or an amount 
equivalent to the annual potable water demand of approximately 8,100 families (Aquacraft 2011).  

5 PHASING OF CONTROL MEASURES 
As described earlier, this IP will prioritize implementation of non-structural BMPs described in 
Section 3.1.3.1, with a particular emphasis on those that will target dry weather discharges. 
Following this, planning and implementation of distributed and regional BMPs will begin along with 
continued implementation of non-structural programs as necessary based on the results of 
monitoring. Since interim WLAs are based on anti-degradation goals (i.e. they are consistent with 
current conditions), no reductions from baseline loads are required to meet them. 

The proposed phasing schedule is shown in Figure 16.
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Figure 16. LSCR Phasing Schedule
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6 ADAPTIVE MANAGEMENT PROCESS 
During implementation of the Bacteria TMDL, there is a need to provide clear structure to ensure 
that the Participating Agencies can modify this IP after gathering bacteria water quality data or if 
the Bacteria TMDL is modified in the future in response to local special studies or State Water 
Resources Control Board (State Water Board) or the Regional Board actions.  This section outlines 
an adaptive management approach that addresses the relationship between monitoring, future 
water quality regulations and Bacteria TMDL modifications, scheduling, and BMP planning in 
Bacteria TMDL implementation. 

This adaptive management section provides a framework for evaluating progress toward meeting 
the compliance requirements of the Bacteria TMDL and modifying the IP in response to the 
evaluation. The Participating Agencies will use receiving water and outfall water quality data to 
evaluate whether modifications to targets, schedules, and/or BMPs are necessary to achieve 
compliance with the interim and final Bacteria TMDL compliance requirements.  Additionally, the 
Participating Agencies will evaluate any Bacteria TMDL modifications and revise targets, schedules, 
and/or BMPs as needed to achieve compliance with revised interim and final Bacteria TMDL 
compliance requirements.   

6.1 CONSIDERATION OF POTENTIAL FUTURE TMDL MODIFICATIONS 
As noted in the regulatory context, the Bacteria TMDL includes a requirement to reconsider the 
Bacteria TMDL if new information that could change the water quality objectives or associated 
WLAs becomes available.  Specifically, the Bacteria TMDL notes that the Bacteria TMDL will be 
reconsidered if USEPA proposes revised recommended bacteria criteria and/or a high flow 
suspension of recreational uses is approved.  In November 2012, USEPA released new 
recommended Recreational Water Quality Criteria.  The new criteria contains very similar 
recommended numeric criteria to those used in the Bacteria TMDL, but includes a number of 
different implementation procedures that could be considered when using the recommended 
criteria.  As a result, the State Water Board has undertaken the development of statewide bacteria 
objectives to incorporate the new US EPA criteria into state policy in a consistent manner.  In 
January 2015, the State Water Board released a public scoping document for the Proposed 
Statewide Water Contact Recreation Bacteria Objectives Amendments to Water Quality Control 
Plans for Inland Surface Waters, Enclosed Bays and Estuaries and the Ocean Waters of California 
(Proposed Amendments).  The Proposed Amendments focus on the REC-1 beneficial use and may 
include revised indicator organisms and risk protection level as well as components for bacteria 
control such as reference beach and natural source exclusion approaches, high flow suspension, 
variances, seasonal suspensions, and designation of Limited Water Contract Recreation (LREC-1).  If 
the State Water Board enacts any of the Proposed Amendments, reconsideration of the Bacteria 
TMDL to incorporate the new objectives and implementation procedures would be triggered. 

The current schedule for adoption of the Proposed Amendments is Spring 2016.  Given that the 
suggested schedule for adopting the Proposed Amendments is in the near future, consideration of 
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the potential impacts of the amendments on the implementation plan need to be considered.  As 
noted in the IP analysis, if a high flow suspension were to be adopted for the watershed, it would 
likely significantly reduce or eliminate the need to implement structural controls in the MS4 
system.  Therefore, the milestones and schedule for implementation (discussed in Section 4) and 
the adaptive management process have been designed to account for potential TMDL modifications 
in response to this Statewide Policy and its potential incorporation into the Bacteria TMDL or 
Permit. 

6.2 ADAPTIVE MANAGEMENT PROCESS 
The adaptive management process consists of an annual evaluation of progress towards meeting 
the proposed milestones combined with an approach to modifying the IP in response to the 
evaluation.  The Participating Agencies will annually evaluate monitoring data in accordance with 
Figure 17 to determine if modifications to the IP are necessary.13  Modifications that are warranted 
because final milestones are achieved more quickly than anticipated, can be done at any time (i.e., 
no more actions are needed if fewer control measures result in meeting numeric targets and 
WLAs). Modifications that are warranted because insufficient progress is being made, will be noted 
and implemented if possible, but updates to the IP and commitments to the modifications will only 
occur at the end of an implementation phase14 (as described in the implementation schedule) to 
allow for resource planning.   

The process outlined in Figure 17 applies during the implementation period for the Bacteria TMDL.  
If at any point during the implementation period the Bacteria TMDL is modified in response to the 
Proposed Amendments or local studies, the receiving water and outfall monitoring data will be 
compared to the new targets and allocations.  The same procedure will be followed for evaluating 
the data and adapting the implementation plan, but the new targets and allocations will be used for 
the analysis.  At any point, the Participating Agencies could choose to update the whole IP, schedule 
and milestones, but it is only proposed that consideration of a full update would occur when 
determined as needed. 

For the purposes of developing Permit conditions based on this IP, only those milestones and 
implementation actions that are proposed to occur within the term of the Permit should be 
included in the Permit.  Modifications to the schedule, milestones, allocations, and targets could 
occur prior to development of the next Permit.  Therefore, future requirements may change and 
should not be included as Permit requirements until a future Permit term. 

13 No exceedances at the Jurisdictional Outfalls, including when they are dry, indicates the MS4 did not 
contribute to any in-stream exceedances as it is assumed the discharges from the Jurisdictional Outfalls are 
representative of the discharges from the entire MS4. 
14 Implementation phases are shown in Figure 15, LSCR Phasing Schedule, and include: Implementation of 
Enhanced Non-Structural Programs, Begin Planning/Design of Distributed BMPs, Complete Implementation 
of Distributed BMPs, Begin Planning Design of Regional BMPs, and Complete Implementation of Regional 
BMPs. 
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Figure 17. Water Quality Data-Based Adaptive Management Approach15 

 

 

15 Implementation phases are shown in Figure 15, LSCR Phasing Schedule, and include: Implementation of 
Enhanced Non-Structural Programs, Begin Planning/Design of Distributed BMPs, Complete Implementation 
of Distributed BMPs, Begin Planning Design of Regional BMPs, and Complete Implementation of Regional 
BMPs. 
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7 COSTS 
In order to quantify the financial resources necessary to reach compliance with the Bacteria TMDL 
this IP includes planning-level estimates of costs associated with implementation of the proposed 
regional and distributed structural BMPs. Costs associated with implementation of non-structural 
programs are not quantified here. 

Participating Agencies will implement identified activities and BMPs as resources are available. 
Implementation of activities and BMPs will be prioritized along with other essential Agency 
obligations such as, but not limited to, public infrastructure rehabilitation and maintenance, 
compliance with other government-mandated regulations, and public safety. BMPs may require 
individualized economic justifications as related to available funding and perceived holistic benefit 
to taxpayers and residents. 

Cost opinions are presented as an aid for decision makers, and contain considerable uncertainties. 
Given the iterative and adaptive nature of the implementation plan and the many variables 
associated with the projects, the budget forecasts, especially for later phases, are order-of 
magnitude estimates, and are subject to change based on BMP effectiveness assessments. 

7.1 METHODOLOGY 
Costs estimated for structural BMPs include capital as well as “soft” costs, which include 
considerations such as contingency and permitting. Capital costs were determined using a line item 
unit cost approach. The line item approach, as opposed to empirical formulas based on cost data 
from implemented BMPs, separately accounts for each material cost element required for the 
installation of a given BMP. Quantities for each line item were calculated based on BMP storage 
volumes and typical design configurations. Unit costs were taken from RS Means, 16 past projects 
based in Southern California, and vendors.  Land acquisition costs were not considered as part of 
this analysis.  

Soft costs are project costs that cannot be calculated on a unit cost basis. For conceptual cost 
estimating, these costs are generally calculated as a percentage of total capital costs. The soft costs 
considered for each BMP were: 

• Contingency – Costs intended to compensate for any estimating inaccuracy based on 
assumptions or measured values, unanticipated market conditions, scheduling delays and 
acceleration issues, lack of bidding competition, and subcontractor defaults.   

• Construction – Line item costs that go into BMP construction, for example costs for 
demolition, excavation, hauling, and building materials such as aggregates, soil, concrete, 
pipes, pumps, and cisterns.   

• Mobilization – The costs associated with activation of equipment and manpower resources 
for transfer to a construction site until completion of the contract. 

16 RS Means is a unit cost database that is updated annually (http://meanscostworks.com/). When costs from 
literature are not available project’s design criteria and unit costs from the database were used to estimate 
the project’s cost. 
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• Permitting – Cost, including permit fees and personnel hours, of obtaining required permits 
for BMP installation.  Examples of permits needed may include erosion and sediment control, 
stormwater, construction, public space permits.   

• Engineering and Planning – Costs associated with BMP and site design, as well as access for 
maintenance, environmental mitigation, buried objects, safety/security, traffic control, 
limited space, and site restoration.   
 

The expected costs for each of these soft costs as percent of total project capital costs are presented 
in Table 10. These percentages were based on literature, best professional judgment, and data from 
past projects. 

 

Table 10. Range of Soft Costs for Regional Projects 

 

7.2 SUMMARY OF COSTS 
Table 11 presents the estimated capital cost to construct or implement each structural BMP and 
associated annual O&M costs. In order to account for possible variations in BMP design, BMP 
configurations, and site-specific constraints, as well as for uncertainties in available BMP unit costs 
from literature or estimated BMP unit costs, a range of costs (low to high) is presented. 

Annual O&M for infiltration basins includes cleaning and removal of debris after major storm 
events, mowing and maintenance of upland vegetated areas, and sediment cleanout. Annual O&M 
costs were assumed to be 2 percent of the capital cost for infiltration basins. Additional O&M is also 
recommended every 3 to 5 years, which includes removal of accumulated sediment from 
forebays/sediment storage areas and scarifying surfaces with light equipment. This O&M was 
estimated at 7.5 percent of capital costs on a 5-year cycle.  

O&M necessary for maintaining green streets includes repairs to eroded areas, incremental 
landscape maintenance, and removal of trash and debris biannually. Annual maintenance for green 
streets includes removal of aged mulch and installation of a new layer. O&M for green streets was 
estimated at 6 percent of capital costs annually.   
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Table 11. Estimated Capital and O&M Costs for Proposed Structural BMPs1 

 

Table 12 shows the life-cycle costs (2015 dollars) to implement the strategies indicated in Table 11. 
All structural BMPs were assumed to have a life of 20 years. 

 

Table 12. Estimated Life-Cycle Costs for Proposed Structural BMPs1 
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7.3 AFFORDABILITY ASSESSMENT 
The cumulative capital and operation and maintenance costs estimated to be needed to meet the 
WLAs in the Santa Clara River Bacteria TMDL represent a significant burden to the Participating 
Agencies. Most of the cost burden of implementing the implementation plan will fall on the 
residents of the Lower Santa Clara River.  Therefore, there is a need to evaluate whether 
implementation of the plan will result in widespread economic harm. 

In accordance with USEPA Guidance on assessing the economic impacts of Clean Water Act 
programs (EPA 2014) and the Affordability Assessment Tool (United Council of Mayors, 2013), a 
preliminary assessment of the affordability of the implementation plan was conducted.  The intent 
of this section is not to provide a full economic analysis, but rather to demonstrate the potential 
economic impacts of implementation of the plan.  EPA guidance provides a two-step process for 
assessing affordability. 

1. Compare the cost of compliance to the median household income (MHI) for the area.  If the 
cost of compliance is less than 1 percent of the MHI, then the cost is considered to not have 
an impact.  If the cost is greater than 2 percent of the MHI, then the cost is considered to have 
potential widespread economic impacts.  Between 1 and 2 percent requires further 
evaluation to determine if widespread economic impacts will occur. 

2. Evaluate six economic factors to determine the financial capability of the community. 
 

Only step 1 was conducted for this analysis.  In addition, alternative measures of affordability 
outlined in the Affordability Assessment Tool were evaluated to show the disproportionate impact 
of the costs on lower income residents.  The analysis was conducted for the watershed area, using 
information from the US Census Fact Finder website as recommended in the Affordability 
Assessment Tool and the worksheets provided by that tool. 

The assumptions used for the analysis were as follows (based on 2013 information): 

1. Number of households is 36,422 (based on scaling the total number of households in the City 
of Oxnard and City of Ventura by the approximate percentage of urban area within the Santa 
Clara River Watershed, 15 percent and 38 percent respectively). 

2. Only costs for implementing the proposed plan were considered.  A full affordability analysis 
would take into account the existing funding cost burden and costs of other water programs 
including wastewater and drinking water costs. 

3. The annual cost per household for implementation of the plan is $622 per year for the low 
cost estimate and $1,300 per year for the high cost estimate (capital costs were assumed to 
be spread equally over the implementation period starting in 2016 (13-year period).17 

4. The MHI is $54,341. This is the median of the median household incomes for the communities 
in the watershed (range of $36,925 to $65,137) 

17 In reality the costs will likely not be equally spread over the implementation period as more costs will be 
incurred in later phases of the project.  The simplifying assumption was used to generate an average cost per 
year for the implementation plan for the analysis. 
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Based on these assumptions, the implementation costs equate to 1.1 percent of the MHI for the low 
costs and 2.3 percent of the MHI for the high cost range.  The initial affordability analysis indicates 
that the implementation costs could present a widespread economic impact on the communities in 
the watershed.  While the Participating Agencies are committed to implementation of affordable 
control measures to improve water quality, implementation of the plan is subject to the availability 
of funds to avoid undue economic burdens on the communities in the Lower Santa Clara River 
watershed. 
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OUTFALL MONITORING PLAN 
1 OVERVIEW 
The Total Maximum Daily Load for Indicator Bacteria in Santa Clara River Estuary and Reaches 3, 5, 
6, and 7 (Bacteria TMDL) requires the responsible agencies and jurisdictions to submit an Outfall 
Monitoring Plan as part of their Implementation Plan (IP) three years after the effective date of the 
Bacteria TMDL or by March 21, 2015.  The Outfall Monitoring Plan must propose an adequate number 
of representative outfalls to be sampled, a sampling frequency, and protocol for enhanced monitoring 
as a result of an in-stream exceedance.   

2 MONITORING PROGRAM 
This Outfall Monitoring Plan was designed to work in conjunction with receiving water monitoring 
(described in the In-Stream Monitoring Plan submitted in 2013) to be conducted to meet the 
requirements of the Bacteria TMDL.  The strategy for conducting monitoring during dry and wet 
weather is to monitor one outfall per jurisdiction (Jurisdictional Outfall) that is representative of 
the dry and wet weather discharges from the Participating Agencies’ MS4s (the Cities of Ventura, 
Santa Paula, Fillmore, and Oxnard, and the County of Ventura).  The strategy for enhanced 
monitoring to assess outfall discharges in the event of an in-stream exceedance of the interim or 
final Waste Load Allocations (WLAs) utilizes data assessment and source identification to 
investigate contributions of bacteria from the municipal separate storm sewer system (MS4) to the 
exceedance. 

2.1 MONITORING LOCATIONS 
One Jurisdictional Outfall was selected per agency as representative of the discharge from each 
individual jurisdiction as a whole (Figure 1).  Three of the selected outfalls are existing monitoring 
locations under the County of Ventura  MS4 Permit that were determined to be representative of 
discharges from the City of Fillmore, City of Santa Paula, and City of Ventura.  For the City of Oxnard, 
the MS4 permit monitoring location contains discharges from the County of Ventura and therefore 
another site was selected to be representative solely of discharges from the City of Oxnard.  The 
land use draining to the selected location is representative of the land uses within the portion of 
Oxnard that drains to the SCR.  An MS4 Permit monitoring location was not available for the County 
of Ventura for the SCR and therefore a new location was selected based on a review of land use, 
outfall locations, and sampling feasibility.  The land use within the drainage area to the selected 
County of Ventura monitoring location is considered representative of the urban unincorporated 
County of Ventura land uses within the SCR watershed.  Taken as a whole, the five selected outfall 
monitoring locations provide an outfall monitoring network for the Lower Santa Clara River (LSCR) 
that is adequate to assess the contribution of MS4 discharges to the receiving waters. Table 1 
provides a summary of each outfall’s characteristics. 
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Table 1. Jurisdictional Outfall’s Characteristics 
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Figure 1. Lower SCR Bacteria TMDL Receiving Water and Jurisdictional Outfall Monitoring Locations
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2.1.1 CITY OF FILLMORE 
The select Jurisdictional Outfall for the City of Fillmore is the MO-FIL location currently monitored 
under the County of Ventura MS4 Permit.  The outfall is for the North Fillmore Drain, which is 
tributary to Sespe Creek, located 75 yards southwest of Old Telegraph Road.  The latitudinal and 
longitudinal coordinates are: 34°24’16.51”N, 118°55’50.47”W.  Figure 2 provides an image of the 
MO-FIL monitoring location and Figure 3 shows the location of the MO-FIL monitoring location. 
Table 2 provides the land uses within the MO-FIL drainage area. 

 

Figure 2. City of Fillmore MO-FIL Outfall  

 

Table 2. MO-FIL Drainage Area Land Uses1 

 

Outfall 
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Figure 3. City of Fillmore MO-FIL Outfall Location 
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2.1.2 CITY OF SANTA PAULA 
The select Jurisdictional Outfall for the City of Santa Paula is the MO-SPA location currently 
monitored under the County of Ventura MS4 Permit.  The outfall is for the 11th Street Drain, which 
is tributary to SCR Reach 3, located just upstream of the Airport.  The latitudinal and longitudinal 
coordinates are: 34°20’54.99”N, 119°3’19.82”W.  Figure 4 provides an image of the MO-SPA 
monitoring location and Figure 5 shows the location of the MO-SPA monitoring location. Table 3 
provides the land uses within the MO-SPA drainage area.  

 

Figure 4. City of Santa Paula MO-SPA Outfall 

 

Table 3. MO-SPA Drainage Area Land Uses 

 

Outfall 
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Figure 5. City of Santa Paula MO-SPA Outfall Location 
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2.1.3 CITY OF VENTURA 
The select Jurisdictional Outfall for the City of Ventura is the MO-VEN location currently monitored 
under the County of Ventura MS4 Permit.  The location is Moon Ditch, which is tributary to SCR 
Reach 1, located between Leland Street and US 101, north of Johnson Drive.  The latitudinal and 
longitudinal coordinates are: 34°14’35.86”N, 119°11’40.86”W.  Figure 6 provides an image of the 
MO-VEN monitoring location and Figure 7 shows the location of the MO-VEN monitoring location. 
Table 4 provides the land uses within the MO-VEN drainage area.  

 

Figure 6. City of Ventura MO-VEN Outfall 

 

Table 4. MO-VEN Drainage Area Land Uses 

 

 

Outfall 
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Figure 7. City of Ventura MO-VEN Outfall Location 
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2.1.4 CITY OF OXNARD 
The select Jurisdictional Outfall for the City of Oxnard, MO-SRG, is located just north of W Vineyard 
Avenue behind the Marriott Residence Inn.  The MS4 related to the MO-SRG receives discharge from 
the Sea Ridge neighborhood in the City of Oxnard.  This Jurisdictional Outfall does not discharge 
directly to the SCR.  Rather, it discharges to an open channel that traverses through a golf course 
before it discharges to the SCR.  This location was chosen as it is where the storm drain daylights so 
the discharge at this location is representative of residential and commercial MS4 land uses. The 
latitudinal and longitudinal coordinates are: 34°13’50.99”N, 119°11’57.87”W.  Figure 8 provides an 
image of the MO-SRG monitoring location and Figure 9 shows the location of the MO-SRG 
monitoring location. The latitudinal and longitudinal coordinates are: 34°13’50.99”N, 
119°11’57.87”W.  Figure 8 provides an image of the MO-SRG monitoring location and Figure 9 
shows the location of the MO-SRG monitoring location. Table 5 provides the land uses within the 
MO-SRG drainage area.   

 

Figure 8. City of Oxnard MO-SRG Outfall 

 

 

 

 

Outfall 
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Table 5. MO-SRG Drainage Area Land Uses 
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Figure 9. City of Oxnard MO-SRG Outfall Location 
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2.1.5 COUNTY OF VENTURA 
The select Jurisdictional Outfall for the County of Ventura is located within the Saticoy area of 
Unincorporated County of Ventura.  The monitoring location, MO-SAT, is an outfall tributary to SCR 
Reach 2, located at the bottom of a headwall approximately 30 feet from Los Angeles Ave south of 
County Drive.  The latitudinal and longitudinal coordinates are: 34°16’48.82”N, 119°8’36.44”W.  
Figure 10 provides an image of the MO-SAT monitoring location and Figure 11 shows the location 
of the MO-SAT monitoring location. Table 6 provides the land uses within the MO-SAT drainage 
area.  

 

Figure 10. County of Ventura MO-SAT Outfall 

 

Table 6. MO-SAT Drainage Area Land Uses 

 

Outfall 
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Figure 11. County of Ventura MO-SAT Outfall Location 
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2.2 CONSTITUENTS TO BE MONITORED 
The interim dry and wet weather WLAs for the SCR Estuary are expressed as allowable exceedance 
days (AEDs) of the single sample objective for fecal coliform, enterococcus, and total coliform.  The 
final dry and wet weather WLAs for the SCR Estuary are expressed as AEDs of the single sample 
objectives and the geometric mean objectives for fecal coliform, enterococcus, and total coliform.   

The interim dry and wet weather WLAs for the SCR Reach 3 are expressed as AEDs of the single 
sample objective for E. coli.  The final dry and wet weather WLAs are expressed as AEDs of the 
single sample objective and allowable exceedances of the geometric mean objectives for E. coli.   

To gain a greater understanding of bacteria concentrations discharging from the MS4s as a whole in 
the watershed, the Participating Agencies will collect samples for fecal coliform, enterococcus, total 
coliform, and E. coli at each Jurisdictional Outfall monitoring location.   

2.3 MONITORING FREQUENCY 
The dry and wet weather final WLAs (single sample and geometric mean objectives) are not in 
effect until 11 (March 21, 2023) and 17 (March 21, 2029) years after the effective date of the 
Bacteria TMDL, respectively.  Therefore, until the final WLAs are in effect, monitoring will be 
conducted in a manner adequate to characterize the discharges from the responsible jurisdictions’ 
MS4s during the implementation period.  This approach allows the Participating Agencies to 
efficiently comply with the Bacteria TMDL monitoring requirements and direct resources towards: 
1) evaluating bacteria concentrations compared to the WLAs, 2) evaluating contributions to 
receiving water exceedances, 3) supporting BMP implementation, and 4) conducting source 
investigations.  While the interim WLAs are in effect, samples will be collected monthly with 
monitoring to occur at the same time as receiving water monitoring.  Starting in March 2023 when 
the dry weather final WLAs become effective, samples will be collected weekly, with sampling to 
occur at the same time as receiving water monitoring. Wet weather events will not specifically be 
targeted for monitoring.  Rather, all monitoring will be conducted at the monthly and weekly 
frequencies detailed above and the determination of whether the monitoring event occurred during 
dry or wet weather will occur after the monitoring event utilizing precipitation data.  This approach 
is further detailed in Section 2.9 Data Management. 

2.4 ENHANCED OUTFALL MONITORING APPROACH 
Enhanced outfall monitoring as a result of an in-stream exceedance will begin after the interim 
WLAs are in effect (March 21, 2016) and will occur after the determination of an in-stream 
exceedance of the WLAs (single sample or geometric mean).  An in-stream exceedance under this 
Outfall Monitoring Plan is defined as: “an exceedance of the single sample or geometric mean 
numeric targets at an in-stream monitoring location occurring after the allowable number of 
exceedance days for that objective has been exhausted during a specific monitoring year.” The 
collected monitoring data will continually be reviewed and when a sample exhibits an exceedance 
of the interim WLAs, after all of the allowable annual exceedance days are exhausted, enhanced 
outfall monitoring will commence.  The steps for the enhanced outfall monitoring strategy are listed 
below: 
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• Upon determination of an in-stream exceedance – review bacteria data from the 
Jurisdictional Outfalls collected at the same time as the receiving water bacteria data that 
exhibited the exceedance(s).  For exceedances observed at the Estuary receiving water 
monitoring location, all Jurisdictional Outfall data will be reviewed.  For exceedances 
observed at the Reach 3 receiving water monitoring location, Jurisdictional Outfall data 
from sites MO-FIL and MO-SPA will be reviewed. 

• If there were no exceedances of the single sample or geometric mean numeric targets at 
the Jurisdictional Outfall(s), then the Participating Agencies will not perform any further 
actions.1 

• If there were exceedances of the single sample or geometric mean numeric targets at the 
Jurisdictional Outfall(s), then the Participating Agencies will conduct a source 
identification study in the MS4 upstream of the Jurisdictional Outfall(s) with exceedances. 
The source identification may include a visual assessment, collection of additional water 
quality data, microbial source tracking, and/or other viable investigative options. 

• Additionally, the Participating Agencies may conduct optional monitoring at a receiving 
water site or utilize data collected by other monitoring programs upstream of the 
Participating Agencies’ jurisdictional boundaries to support enhanced outfall monitoring.  
The purpose of conducting monitoring at this receiving water site or utilizing other data 
collected is to characterize water quality upstream of the Participating Agencies’ 
jurisdictional boundaries to ascertain if upstream sources may have contributed to an 
exceedance at the receiving water monitoring sites utilized for in-stream compliance 
receiving water monitoring (described in the In-Stream Monitoring Plan submitted in 
2013).  Monitoring may be conducted at the EOM-NEW site, which is located near the 
Newhall Orchard off of CA-126 (34° 24' 12.0882"W, 118° 44' 20.364"N).  The optional 
receiving water monitoring site may move if access to the site becomes an issue as the 
monitoring site is located on private property.  An example of other monitoring programs 
from which data may be utilized includes the monitoring programs conducted to meet the 
requirements of the Newhall Land & Farming Company’s Clean Water Act Section 401 
Water Quality Certification and Waste Discharge Requirements (Order No. R4-2012-
0139). 

2.5 SUMMARY OF MONITORING APPROACH 
A summary of the monitoring locations, constituents and frequency is shown in Table 7. 
 
 

 

 

 

 

1 No exceedances at the Jurisdictional Outfalls indicates the MS4 did not contribute to the in-stream 
exceedance as it is assumed the discharges from the representative outfalls are representative of the 
discharges from the entire MS4. 
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Table 7.  Monitoring Approach Summary 

 

2.5.1 MONITORING EVENT PREPARATION 
Monitoring event preparation includes preparation of field equipment, placing bottle orders, and 
contacting the necessary personnel regarding site access and schedule.  The following steps should 
be completed prior to each sampling event: 

1. Check weather reports; 
2. Contact laboratories to order bottles and to coordinate sample pick-ups; 
3. Confirm scheduled sampling date with field crews; 
4. Set-up sampling day itinerary including sample drop-offs and pick-ups; 
5. Compile field equipment; 
6. Prepare field logs; 
7. Prepare sample labels; and 
8. Prepare chain-of-custody (COC) forms.  

Prior to mobilization for each monitoring event, field personnel should prepare the equipment 
necessary to conduct the monitoring as listed in Table 8. 

 

Table 8.  Equipment Checklist 
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2.6 MONITORING PROCEDURES  
The following monitoring procedures will be followed for sample collection. 

2.6.1 SAMPLE CONTAINER LABELING 
Samples will be identified such that the site, sampling location, matrix, sampling equipment, and 
sample type (i.e., environmental sample or quality control sample) can be distinguished by a data 
reviewer or user.  All sample containers will be pre-labeled before each sampling event to the 
extent practicable.  Pre-labeling sample containers simplifies field activities, leaving only sample 
collection time and date and field crew initials to be filled out in the field.  Custom labels will be 
produced using water-proof labels.  This approach will allow the site and analytical constituent 
information to be entered in advance and printed as needed prior to each monitoring event.  Labels 
will be applied to the appropriate sample containers in a dry environment as labels usually do not 
adhere to wet containers.  The labels will not be applied to container caps.  Container labels will 
contain the following information: 

• Project ID  
• Sample ID 
• Location ID 

• Date 
• Time 
• Sampling Personnel 

• Analytical Requirements 
• Preservative Requirements 
• Analytical Laboratory 

2.6.2 SAMPLING TECHNIQUE 
All samples will be collected in a sterile 125 mL or greater glass or high-density polyethylene 
(HDPE) bottle containing sodium thiosulfate (Na2S2O3) to neutralize up to 15 milligrams per liter 
(mg/L) of chlorine.  Samples will be collected using techniques that minimize the possibility of 
sample contamination. These sampling techniques are summarized below:  

• Samples are only collected into rigorously pre-cleaned, sterile sample containers; 
• At least two persons are required on a sampling crew; 
• Clean, powder-free nitrile gloves must be worn while collecting samples and must be 

changed whenever something not known to be clean has been touched; and 
• To reduce the potential for contamination and to ensure crew safety, field crews must 

observe the following precautions while collecting samples:  

 Smoking is prohibited; 
 Collecting samples near a vehicle, running or otherwise, is prohibited;   
 Eating or drinking during sample collection is prohibited; 
 Sampling personnel should avoid breathing, sneezing, or coughing in the direction of 

an open sample container; and   
 Do not allow rain water to drip from rain gear or any other surface into sample 

containers. 

Grab samples will be collected directly into the appropriate bottles with special care taken when 
filling bottles so as to not spill the preservative.  Grab samples will be collected at approximately 
mid-stream, mid-depth at the location of greatest flow (where feasible) by direct submersion of the 
sample bottle.  This is the preferred method for grab sample collection; however, due to monitoring 
location configurations, safety concerns, and flow regime, collecting samples at mid-stream, mid-
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depth may not always be feasible.  In these cases, a sample pole or intermediate container such as a 
clean HDPE bottle or one gallon plastic zip-top bag may be used to collect samples.  Use of a 
sampling pole allows the field personnel to access monitoring locations otherwise difficult or 
impossible to reach.  A sampling pole consists of an extending rod with a bottle holder on the end 
that a sample bottle may be attached to using zip ties or similar measure.  Monitoring location 
configuration will dictate grab sample collection technique.  Standard operating procedures for 
collection of surface water samples are specified below.   

Direct Submersion Technique  

Where practical, all grab samples will be collected by direct submersion at mid-stream, mid-depth 
using the following procedures: 

1. Wear clean powder-free nitrile gloves when handling containers and lids.  Change gloves if 
soiled or if the potential for cross-contamination occurs from handling sampling materials 
or samples; 

2. Use pre-labeled, sterile sample bottles; 
3. Remove the lid, submerge the sample bottle to mid-stream/ mid-depth without spilling the 

preservative, let the bottle fill and secure the lid; 
4. Place the sample on ice; 
5. Collect quality control samples, if required, using the same protocols described above; and 
6. Fill out the COC form, note sample collection time on the field log sheet, and deliver 

sample(s) to the appropriate laboratory. 

Sampling Pole Technique 

Samples may be collected with the use of a sample pole, if necessary, following the steps listed 
below: 

1. Wear clean powder-free nitrile gloves when handling bottles and lids.  Change gloves if 
soiled or if the potential for cross-contamination occurs from handling sampling materials 
or samples; 

2. Use pre-labeled, sterile sample bottle; 
3. Attach sample bottle to sample pole using zip ties or a similar, secure measure; 
4. Remove cap and submerge the sample bottle as near to mid-stream/ mid-depth as possible 

without spilling the preservative, let the bottle fill and secure the lid; 
5. Place the sample on ice; 
6. Collect quality control samples, if required, using the same protocols described above; and 
7. Fill out the COC form, note sample collection time on the field log sheet, and deliver the 

sample(s) to the appropriate laboratory. 

Intermediate Container Technique 

Samples may be collected with the use of an intermediate, sterile container, if necessary, following 
the steps listed below: 
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1. Wear clean powder-free nitrile gloves when handling bottles and lids.  Change gloves if 
soiled or if the potential for cross-contamination occurs from handling sampling materials 
or samples; 

2. Use pre-labeled sample bottle; 
3. Collect sample using clean HDPE bottle or one gallon zip-top bag being sure not to disturb 

any bottom sediments/algae; 
4. Transfer sample into pre-labeled, sterile sample bottle; 
5. Place the sample on ice; 
6. Collect quality control samples, if required, using the same protocols described above; and 
7. Fill out the COC form, note sample collection time on the field log sheet, and deliver the 

sample(s) to the appropriate laboratory. 

The potential exists for monitoring locations to lack discernible flow.  The lack of discernible flow 
may generate unrepresentative data as standing puddles or extreme low flow will not 
appropriately characterize outfall discharge water quality.  As a result, if the following conditions 
are found at a monitoring location, samples should not be collected:   

• Pools of water with no flow or no visible connection to another surface water body should 
NOT be sampled.  The field log should be completed for non-water quality data (including 
date and time of site visit) and the site condition should be photo-documented; and 

• Flowing water where the flow rate is extremely low should not be monitored.  Flows 
where it is infeasible to collect a sample without disturbing the benthic matrix whereby the 
sample may be contaminated by the benthic matrix, should not be monitored. The field log 
should be completed for non-water quality data (including date and time of site visit) and 
the site condition should be photo-documented. 

In addition, the monitoring locations may be dry during a sampling event.  Information regarding 
pools of water, insufficient flow for sampling, or dry conditions is extremely important in that it 
provides information that can support the evaluation of compliance with Bacteria TMDL 
requirements.  The absence of flow at a monitoring location will be considered to be a 
demonstration of compliance with the numeric targets in the Bacteria TMDL during the associated 
monitoring period.  The environmental conditions will be photo-documented and recorded on field 
log sheets.   

It is the combined responsibility of all members of the sampling crew to determine if the 
performance requirements of the specific sampling method have been met, and to collect additional 
samples if required.  If the performance requirements outlined above or documented in sampling 
protocols are not met, the sample will be re-collected.  If contamination of the sample container is 
suspected, a fresh sample container will be used. 

2.6.3 FIELD OBSERVATIONS 
Field observations may be made at each monitoring location after all samples associated with the 
location are collected.  Field observations may include weather, water color, water odor, algae 
presence, wildlife presence, floatables, etc.  If conducted, all comments regarding location 
observations will be recorded on a field log sheet for each location and photos of the monitoring 
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location will be taken.  The following items may be recorded on the field log sheet for each sampling 
event: 

• Monitoring Site location (Location ID); 
• Date and time(s) of sample collection; 
• Name(s) of sampling personnel ; 
• Sample ID numbers and unique IDs for any replicate or blank samples; 
• Requested analyses (specific parameters or method references); 
• Qualitative descriptions of relevant water conditions (e.g., no flow, low flow, water color, 

clarity, odor) or weather (e.g., sunny/cloudy, windy, rainy) at the time of sample collection; 
and 

• A description of any unusual occurrences associated with the sampling event, particularly 
those that may affect water quality or data quality. 

2.6.4 FLOW MEASUREMENTS 
Flow measurements are currently planned for collection during dry and wet weather outfall 
monitoring.   

In the cases where the water is deep enough, a velocity meter will be used to measure flow.  In the 
cases where the water is not deep enough to use a velocity meter, the “float” method will be used.  
In the cases where the outfall monitoring location is too small to use a velocity meter or the “float” 
method, the filling of a volumetric container will be used.      

When water is deep enough, velocity will be measured at approximately equal increments across 
the width of the flowing water using a velocity meter.  A “flow pole” will be used to measure the 
water depth at each measurement point and to properly align the sensor so that the depth of each 
velocity measurement is 0.6 * total depth (for electromagnetic meters), which is representative of 
the average velocity, or on the bottom (for Doppler velocity meters).  The distance between velocity 
measurements taken across the stream is dependent on the total width.  No more than 10 percent 
of the flow will pass through any one cross section.  

For the “float” method, the width, depth, velocity, cross section, and corresponding flow rate will be 
estimated as follows:  

Sheet flow width: The width (W) of the flowing water (not the entire part of the channel that 
is damp) is measured using a tape measure at the “top”, “middle”, and “bottom” of a 
marked-off distance – generally 10 feet (e.g., for a 10-foot marked-off section, TopW  is 

measured at 0-feet, MidW  is measured at 5 feet, and BottomW  is measured at 10 feet).  

Sheet flow depth: The depth of the sheet flow is measured at the top, middle, and bottom of 
the marked-off distance. Specifically, the depth (D) of the sheet flow is measured at 25 
percent, 50 percent, and 75 percent of the flowing width (e.g., MidD %50 is the depth of the 
water at middle of the section in the middle of the sheet flow) at each of width measurement 
locations. It is assumed that the depth at the edge of the sheet flow (i.e., at 0 percent and 
100 percent of the flowing width) is zero. 
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Representative cross-section: Based on the collected depth and width measurements, the 
representative cross-sectional area across the marked-off sheet flow is approximated as 
follows: 
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Sheet flow velocity: Velocity is calculated based on the amount of time it took a float to travel 
the marked-off distance (typically 10-feet or more). Floats are normally pieces of leaves, 
litter, or floatables (suds, etc.). The time it takes the float to travel the marked-off distance 
is measured at least three times. Then average velocity is calculated as follows: 

ceDisoffMarkedTraveltoFloatforTimeAverage
tMeasuremenFloatforoffMarkedceDisVelocitySurfaceAverage
tan

tan
=  

Flow Rate calculation: For sheet flows, based on the above measurements/estimates, the 
estimated flow rate, Q, is calculated by: 

)()(Re VelocitySurfaceAverageSectionCrossvepresentatifQ ××=  

The coefficient f is used to account for friction effects of the channel bottom. That is, the float travels 
on the water surface, which is the most rapidly-traveling portion of the water column. The average 
velocity, not the surface velocity, determines the flow rate, and thus f is used to “convert” surface 
velocity to average velocity. In general, the value of f typically ranges from 0.60 – 0.90. Based on 
flow rate measurements taken during the LA River Bacteria Source Identification Study2  a value of 
0.75 will be used for f. 

The filling of the volumetric container method entails using a stop watch and a container from 
which a volume of water can easily be ascertained.  One sample team member uses a stop watch to 
time how long it takes to fill the volumetric container to a specified volume or what volume of 
water is collected during a specified amount of time.  This process is repeated three times and the 
average flow rate is calculated.  

 

 

 

2 CREST. Los Angeles River Bacteria Source Identification Study: Final Report. November 2008. 
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2.7 SAMPLE HANDLING, CHAIN-OF-CUSTODY, TRANSPORT, AND ANALYSIS 

2.7.1 SAMPLE HANDLING 
The field crews will have custody of samples during each monitoring event. COC forms will 
accompany all samples during transport to contract laboratories to identify the contents.  All water 
quality samples will be transported to the analytical laboratory by the field crew or by courier.  The 
original COC form will accompany the shipment, and a signed PDF copy of the COC form will be 
sent, by the laboratory, to the field crew to be retained in the project file. 

While in the field, samples will be stored on ice in an insulated container (i.e., ice chest), so that 
sample temperature will be maintained at approximately 4˚C.  All samples must be examined to 
ensure that container lids are tight and that containers do not leak.  The ice packed with samples 
must be approximately two inches deep at the top and bottom of the cooler, and must contact each 
sample to maintain temperature.  The original COC form(s) will be retained by the person(s) 
transporting the samples.  The laboratory’s sample receiving department will examine the samples 
and COC forms for correct documentation, proper preservation, and compliance with holding times. 

The following procedures are used to prevent bottle breakage and cross-contamination: 

• Bubble wrap or foam pouches are used to keep glass bottles from contacting one another to 
prevent breakage; 

• All samples are transported inside hard plastic coolers or other contamination-free 
shipping containers; and 

• Arrangements must be made in advance to notify the laboratory’s sample receiving 
department prior to sample delivery. 

All samples remaining after successful completion of analyses will be disposed of properly.  It is the 
responsibility of each analytical laboratory to ensure that all applicable regulations are followed in 
the disposal of samples or related chemicals. 

2.7.2 CHAIN-OF-CUSTODY 
Sample custody procedures provide a mechanism for documenting information related to sample 
collection and handling.  Sample custody must be traceable from the time of sample collection until 
results are reported.  A sample is considered under custody if it is: 

• In actual possession; 
• In view after in physical possession; and 
• Placed in a secure area (accessible by or under the scrutiny of authorized personnel only). 

A COC form must be completed after sample collection and prior to sample transport or release.  
The COC form, sample labels, and field documentation will be cross-checked by the field crew prior 
to delivery to the laboratory to verify sample identification, types of analyses, number of containers, 
sample volume, preservatives, and types of containers.  A completed COC form is to accompany the 
samples to the analyzing laboratory.   
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2.7.3 SAMPLE TRANSPORT 
Samples will be stored in coolers with ice and delivered to a National Environmental Laboratory 
Accreditation Program-certified laboratory or an Environmental Laboratory Accreditation 
Program-certified laboratory.  The exact laboratory will be determined prior to implementing the 
Monitoring Plan.  The samples have an eight-hour hold time from collection to analysis, but must be 
received by the laboratory within six hours of sample collection.  Therefore, prompt delivery to the 
lab after collection is essential and so all samples will be delivered to lab within the six-hour 
holding time.   

2.7.4 SAMPLE ANALYSIS 
Samples will be tested by certified laboratory for the applicable analytical method(s).  All indicator 
groups will be quantified from a single sample collected at the designated monitoring site.  
Necessary dilutions or aliquot volumes will be processed to ensure that reportable values can be 
determined.   Expected analytical methods are listed in Table 9.  Other Ventura County Department 
of Public Health-approved microbiological methods may be substituted for those listed in Table 9, 
provided the laboratory holds ELAP accreditation for those methods. 

 

Table 9. Analytical Methods and Holding Times 

 

2.8 QUALITY ASSURANCE/ QUALITY CONTROL 
Field quality assurance (QA)/quality control (QC) samples may be collected in conjunction with 
environmental samples to verify data quality.  QA/QC samples include field blanks and field 
duplicates.  Each QA/QC type is described below.   

In addition, the selected laboratory or laboratories must employ a program that associates quality 
assurance with the laboratory facility, staff, instrumentation and equipment, materials and 
methods, media and reagents, and data validation. The quality assurance procedures shall be in 
accordance with Standard Methods for the Examination of Water and Wastewater, 18-20th Editions 
(APHA 1992-98). Laboratories must maintain their certifications. 

2.8.1 FIELD BLANKS 
The purpose of analyzing field blanks is to demonstrate that sampling procedures do not result in 
contamination of the environmental samples.  Field blanks may be collected at a frequency of five 
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percent of samples collected, which is more rigorous than the Quality Assurance Management Plan 
for SWAMP.3  Blanks consist of laboratory-prepared blank water (certified to be contaminant-free 
by the laboratory) processed through the sampling equipment using the same procedures used for 
environmental samples.  Field blank samples will be noted with -20 at the end of the sample ID. 

2.8.2 FIELD DUPLICATES 
The purpose of analyzing field duplicates is to demonstrate the precision of sampling and analytical 
processes.  Field duplicates may be prepared at the rate of five percent of all samples, and analyzed 
along with the associated environmental samples.  Field duplicates consist of two grab samples 
collected simultaneously, to the extent practicable.  Field duplicate samples will be noted with a -22 
at the end of the sample ID.   

2.9 DATA MANAGEMENT  
Data collected as result of this monitoring program will be managed by the responsible 
jurisdictions, or their designee.  Quantitative results will be stored in a spreadsheet.   Data will be 
provided to the Regional Board no later than March 21, 2017, when the Participating Agencies are 
required to provide a verbal update on the progress of TMDL implementation.  Data can be 
provided to the Regional Board earlier if requested.   

To determine if samples occurred during dry or wet weather, precipitation data from rain gages 
within or near Estuary or Reach 3 of the SCR will be used.  Two rain gages that may be used include: 
(1) H245 – Wilson Ranch and (2) H066 – Ventura City Hall found at 
http://www.vcwatershed.net/fws/gmap.html, for Reach 3 and the Estuary, respectively. 

To calculate wet weather loads, for each sampled storm, measured discharge volumes will be 
multiplied by their corresponding EMC (or grab concentration) values.  For each unsampled storm, 
discharge volumes will be estimated based on rainfall, and will be multiplied by the average 
measured concentrations from sampled storms from that year.  Then loads for all storms will be 
summed by year to report a total annual bacteria load per outfall.  These annual load results per 
outfall will then be extrapolated to each jurisdiction’s area to produce an annual load per 
jurisdiction.  These loads will then be compared with the baseline loads (for the critical year) from 
the IP model, to estimate a percent load reduction.  The calculated percent load reduction for each 
year’s annual load will be compared with the target load reduction values used in the IP, which 
were recommended for inclusion in the permit as an alternative compliance metric for the SCR 
bacteria TMDL. 

2.10 SPECIAL CIRCUMSTANCES FOR SAFETY CONSIDERATION 
Within the LSCR watershed, there are several potentially hazardous factors that exist including the 
potential to encounter homeless individuals; difficult location access due to vegetation, steep or 
impassible trails, and/or wildlife; weather conditions; and confined spaces. The potential for these 
special circumstances are discussed in more detail below.  Monitoring will not occur in areas when 

3 State Water Resources Control Board (2008). Quality Assurance Program Plan, Version 1.0 – Final Technical 
Report.  September 1, 2008. 
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the safety of field staff may be compromised.  A health and safety plan will be developed and will 
accompany field personnel when conducting a monitoring event.   

2.10.1 ENCOUNTERS WITH VARIOUS INDIVIDUALS 
There is the potential for encounters and/ or interactions with various individuals during monitoring 
activities. If at any time field staff feel uncomfortable or in danger, activities must immediately cease 
and all staff must return to a safe location. If any situation escalates to a perceived dangerous level, 
field staff must immediately leave the area and contact the appropriate authorities.  

2.10.2 LOCATION ACCESS ISSUES 
Currently, all monitoring locations are accessible.  However, at some point, location access may be 
hindered due to excessive vegetation, steep or impassible trails, and/ or wildlife.  Field crews will 
ensure that all precautions are taken when sampling adjacent to environments exhibiting these 
conditions. Field crews should identify safe routes to the designated locations.  In addition, if there 
are continued access issues at the monitoring locations, the monitoring location may be re-
evaluated to remedy the issues.  

2.10.3 WEATHER CONDITIONS 
As sampling is scheduled to occur year-round, field crews will ensure they take the necessary 
precautions to meet the potential challenges from weather conditions.  This includes having the 
correct clothing, footwear, and gear to address various weather conditions. 

2.10.4 CONFINED SPACES 
At no time are field crews to enter any confined spaces located at or near a monitoring location. 
These confined spaces can include areas of dangerous gas buildup and other potential hazards that 
field crews will not be trained properly in addressing. 
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SBPAT, a public domain GIS-based water quality analysis tool, was used to evaluate BMP 
performance for the purposes of the LSCR Bacteria TMDL Implementation Plan.  SBPAT links the 
hydrologic output from a modified USEPA Storm Water Management Model (SWMM) to a stochastic 
Monte Carlo water quality model to develop statistical descriptions of stormwater quantity and 
quality. Through this approach, SWMM is used to run a continuous rainfall-runoff simulation for the 
modeled year, resulting in volumes for each storm that are treated or bypassed Land use-based wet 
weather pollutant event mean concentration (EMC) values and BMP effluent EMC values are then 
randomly sampled from their lognormal statistical distributions. The individual storm runoff 
volumes (including volumes treated and bypassed by BMPs), land use EMCs, and BMP effluent 
EMCs are combined to determine the total pollutant loads and load reductions (i.e., difference 
between baseline and post‐BMP load estimates) for the entire water year (WY). This procedure is 
then repeated ten thousand times, each time recording the volume, pollutant concentrations, loads, 
and load reductions for the specified WY and randomly sampled EMC values and BMP effluent EMC 
values. This produces numerical results describing the expected performance of a specific BMP 
configuration. The statistics of these recorded results are then used to characterize the low (25th 
percentile), average (mean), and high (75th percentile) values for the annual volume, pollutant 
loads, and pollutant concentrations in stormwater runoff from the modeled area, with and without 
BMPs implemented. 

A number of spatial and non-spatial datasets are required for this SBPAT analysis, as well as other 
analyses completed for the LSCR IP, including:  

• Watershed rainfall-runoff modeling to assist in determination of pollutant load reductions 
necessary to meet TMDL requirements. 

• Strategic identification of structural BMP locations and types most appropriate for the 
watershed. 

• Determination of the potential extent of non-structural BMP implementation. 
• Quantification of expected water quality benefits resulting from both structural and non-

structural BMP implementation. 
• Structural BMP siting and design constraints and criteria. 

To complete the above analyses for the LSCR Watershed, all spatial and non-spatial data needs 
were discussed with and requested from the Participating Agencies. Data were also obtained from 
third party sources or in some cases created by Geosyntec. 

Key datasets used for the LSCR IP are described below. 

1  SPATIAL DATASETS 
Table 1 summarizes the spatial datasets used for the above analyses and the sources from which 
data of these types were obtained for the LSCR Watershed.  
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Table 1. LSCR Spatial Datasets  
 

 

 

2  LAND USE EMCS 
The land use EMCs used for modeling of the LSCR IP Area were taken from a combination of Los 
Angeles Region SBPAT values that have been used for several Enhanced Watershed Management 
Plans (EWMPs) (see for example, Beach Cities Watershed Management Group 2014) and Ventura 
County-specific EMCs that were developed based on data provided by the Participating Agencies. 
The SBPAT User’s Guide (Geosyntec 2012) contains additional detail on the datasets from which the 
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default values were derived. Land use grouping, for the purposes of assigning EMCs, are included in 
Section 4. Land use EMC statistics are shown in Table 2.  

Table 2. LSCR Fecal Coliform Land Use EMCs: Arithmetic Estimates of the Log Mean and Log Standard 
Deviation1 

 

3  BMP EFFLUENT CONCENTRATIONS 
BMP effluent concentrations were used to estimate load reductions for each BMP. BMP effluent 
concentrations from the SBPAT User’s manual (Geosyntec, 2012) were updated with the new BMP 
performance data from the International Stormwater BMP Database (downloaded 2012), to ensure 
that water quality modeling efforts utilize the most current BMP performance summary statistics.  

The SBPAT BMP effluent concentrations used this analysis are provided in Table 3.  
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Table 3. LSCR IP BMP Effluent Concentrations for Fecal Coliform: Arithmetic Estimates of the Log Mean and 
Log Standard Deviation1  

 

4  IMPERVIOUSNESS AND EMC GROUPING 
For the purposes of assigning EMCs to the numerous land uses, the land uses were grouped based 
on their description, as well as on the load anticipated to stem from them based on their 
imperviousness. Imperviousness percentages for each land use and their EMC groups (Geosyntec, 
2012) are summarized in Table 4. 
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Table 4. LSCR Land Use Imperviousness and EMC LU Grouping  
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5  RAINFALL DATA 
The critical water year for this analysis was determined to be the 1995 WY (October 1, 1994 
through September 30, 1995). This year was selected by investigating the total number of wet days, 
defined as days with at least 0.1 inches of precipitation and the following three days, at the Santa 
Paula Canyon – Ferndale Ranch rainfall station (173A) from 1977 to 2014. This station was selected 
based on its available Period of Record (POR), its geographic and orographic representativeness of 
the LSCR Watershed overall, as well as because it was a rain gage that was referenced in the 
Bacteria TMDL. Table 5 shows annual rainfall totals and total number of wet days during each 
water year at the Santa Paula Canyon – Ferndale Ranch station (shown in Figure 1). The source of 
this rainfall data is the Ventura County Watershed Protection District (VCWPD) Hydrologic Data 
Server.  

This dataset was used to determine the 90th percentile WY over the POR. The 1995 WY is slightly 
more conservative (i.e., there are more wet days) than the 90th percentile year. However, 1995 was 
selected as the critical year for consistency with the Staff Report (LARWQCB, 2010).  The 1995 WY 
hourly rainfall dataset (VCWPD) was also used for modeling BMPs in this analysis.  
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Table 5. Annual Rainfall Total and Number of Wet Days by Water Year at the Santa Paula Canyon – Ferndale 
Ranch Station 

 

The IP area was divided into polygons covered by three rainfall stations, listed in Table 6 and 
shown in Figure 1. The baseline FC load was estimated for the IP area located in each of the three 
rainfall station regions using rainfall data from the corresponding rain gages and then summed for 
an approximate baseline load for the entire IP area. Station 173A, which was used to determine the 
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water year to be modeled, was not included since it was not as representative of the MS4 areas as 
the three stations that were used. In order to reduce SBPAT runs, the rainfall station that most 
closely predicted the total baseline load was used for the remainder of the analysis. Station ID 245A 
was selected, and a correction factor was applied to the baseline load estimates to reflect variation 
in rainfall data from the three rainfall stations.  

Table 6. Rainfall Stations 
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Figure 1. Rainfall Stations
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The rainfall dataset from the 245A rainfall gage during the 1995 WY is used with average monthly 
evapotranspiration values, catchment imperviousness, and soil properties to estimate runoff 
volumes, which is used with BMP information to estimate the runoff volume captured by BMPs.  
Daily rainfall totals from Station 245A during the 1995 WY are shown in Table 7.  
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Table 7. Daily Rainfall Data at Station 245A (1995 WY) 
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The 85th percentile rainfall depth grid developed for Ventura County (2011) by Geosyntec 
Consultants and Larry Walker Associates, as part of the Ventura County Technical Guidance Manual 
for Stormwater Quality Control Measures, was used in this analysis for sizing planned BMPs. The 
area weighted average 85th percentile rainfall depth for the IP Area was determined to be 
approximately 1.4 inches.  

6  SOIL PARAMETERS 
Soil Survey Geographic database (SSURGO) spatial soils data was provided by the County of 
Ventura. The soil dataset contained area polygons specifying percentages of each of the Hydrologic 
Soil Groups (A-D). Soil parameters were determined for each of the soil groups, and the specified 
parameters were then area weighted based on the percentage of each soil group in the particular 
area.  

Table 8 provides the Green-Ampt soil parameters attributed to each Soil Number, and 
corresponding Hydrologic Soil Group, for this analysis.  Saturated hydraulic conductivity, soil 
suction head and initial moisture deficit were taken from the SBPAT User’s Manual (Geosyntec, 
2012). The default values of saturated hydraulic conductivity were adjusted in order to match 
predicted SBPAT volumes. Stream flow data was analyzed to calculate the base flow using the USGS 
11113500 Santa Paula Creek Near Santa Paula gage. Runoff from the model was then compared to 
the measured base flow to determine an appropriate Ksat adjustment factor of 0.25.  

Table 8. Soil Parameter Assumptions.  
 

 

  

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-109 Attachment E12



DRAFT - Lower Santa Clara River Implementation Plan 
March 2015 
Page B-23 
 
 

REFERENCES 
Beach Cities Watershed Management Group (WMG), 2014. Enhanced Watershed Management 
Program (EWMP) Work Plan for the Beach Cities Watershed Management Group. June. 

Geosyntec Consultants, 2012.  A User’s Guide for the Structural BMP Prioritization and Analysis Tool 
(SBPAT v1.0): Technical Appendices.  November. 

Los Angeles Regional Water Quality Control Board (Regional Board), 2010. Santa Clara River Estuary 
and Reaches 3, 5, 6, and 7 Total Maximum Daily Loads for Indicator Bacteria. July 8, 2010. 

Ventura County, Ventura County Technical Guidance Manual for Stormwater Quality Control 
Measures. 2011. Prepared by Geosyntec Consultants and Larry Walker Associates, July.  

 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-110 Attachment E12



 
 
 
 
 

APPENDIX C 
IGP SITES & MODELED 

EXISTING/PLANNED BMPS

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-111 Attachment E12



DRAFT - Lower Santa Clara River Implementation Plan 
March 2015 
Page C-1 
 

1 IGP LOCATIONS 
Industrial General Permit (IGP) locations modeled using SBPAT are shown in Table 1 and Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E12-112 Attachment E12



DRAFT - Lower Santa Clara River Implementation Plan 
March 2015 
Page C-2 
 
Table 1. Industrial General Permit Locations 
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Figure 1. LSCR IGP Locations.
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2 EXISTING/PLANNED BMPS 
Existing/planned BMPs modeled using SBPAT are shown in Table 2 and Figure 2. 
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Table 2. LSCR Existing/Planned BMPs 
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Figure 2. LSCR Existing and Planned BMPs 
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1 INTRODUCTION 
The IP includes target load reductions (TLRs) required for the Participating Agencies to meet TMDL 
requirements for the 90th percentile wet year, proposed suites of nonstructural and structural Best 
Management Practices BMPs to meet these TLRs at the receiving water Compliance Monitoring 
Locations (CML), the load reductions expected from these measures, and the implementation costs 
for the proposed structural controls. This memo presents results of these same analyses broken 
down by Participating Agency jurisdictions, and establishes the necessary green streets BMP area in 
order to meet the TLRs individually by jurisdiction. In addition, as requested by the Participating 
agencies, a cost-benefit comparison is provided for the proposed structural BMPs. 

2 BASELINE LOADS AND TARGET LOAD REDUCTIONS 
The baseline load was determined for each jurisdiction independently using the Structural BMP 
Prioritization and Analysis Tool (SBPAT), as described in Section 3.1.1 of the LSCR IP. The average 
TLR calculated for areas draining to the Estuary CML (i.e., the entire IP Area, or MS4 urban area), or 
36 percent (as described in Section 3.1.2 of the IP), was applied to the baseline load for each 
Participating Agency to compute jurisdiction-specific TLRs for areas draining to the Estuary. These 
results are shown in Table 1. Similarly, the average TLR calculated for areas draining to the Reach 3 
CML1, or 31 percent, was applied to baseline loads in that area. Jurisdiction-specific TLRs for Reach 
3 are shown in Table 2. Locations of CMLs are shown in Figure 2 of the SCR IP.  

 

Table 1. LSCR Participating Agencies Baseline Loads and TLRs for Entire LSCR Watershed for Water Year 19951 

 

 

 

 

 

 

1 The Cities of Ventura and Oxnard do not drain to Reach 3. 
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Table 2. LSCR Participating Agencies Baseline Loads and TLRs for Area Draining Only to Reach 3 CML for Water 
Year 19951 

 

3 BMP LOAD REDUCTIONS BY JURISDICTION 
BMPs included in the LSCR IP included non-structural BMPs, existing or planned structural BMPs, 
distributed green streets BMPs, and proposed regional BMPs. The methodology for estimating load 
reductions for these different BMP types is described in Section 3 of the LSCR IP.  

For the purposes of determining jurisdiction-specific BMP load reductions, for those BMPs where 
the location of the BMP was known (i.e., regional, existing/planned, and IGP parcels), the calculated 
load reduction for each BMP was credited to that jurisdiction. LID incentives and LID 
redevelopment, however, were modeled in the IP based on specified percentages of certain land 
uses over the entire IP Area. In order to apportion load reductions from these BMPs to each 
Participating Agency, the entire BMP load reduction was split based on the land use area ratios 
among the jurisdictions. As described in the LSCR IP, load reductions from ‘other non-structural 
BMPs’ were assumed to be 5 percent of the baseline load.  

These jurisdiction-specific BMP load reductions are shown in Table 3 and Table 4 for areas draining 
to the Estuary and Reach 3, respectively. Estimated load reductions based on BMP type are also 
illustrated for each Participating Agency in Figure 1 for areas draining to the Estuary CML, which 
includes the entire IP Area, and Figure 2 for areas draining only to Reach 3. The relative areas of 
these circles are proportional to their relative load reduction magnitudes. 

As noted in Section 3.1.4 of the LSCR IP, the load reduction for the IP Area draining to the Reach 3 
CML (236 x 1012 MPN) met the absolute TLR (213 x 1012 MPN) without requiring additional 
distributed BMP (“green streets”) implementation. However, for the entire IP Area (i.e. the LSCR 
MS4 urban area tributary to the Estuary CML), load reductions from BMPs other than distributed 
green streets BMPs (739 x 1012 MPN) were not sufficient to meet the absolute TLR (1,165 x 1012 
MPN), so further jurisdictional analysis was done. BMP load reductions excluding distributed green 
streets BMPs were compared to each Participating Agencies’ TLR to determine additional load 
reduction required. For Oxnard, this was zero, so no distributed green streets were needed here. 
Each jurisdiction’s additional required load reduction was used to establish the amount of 
distributed green streets BMPs needed by jurisdiction (proposed for implementation on SFR and 
industrial land uses). These results are shown in Table 5. 
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Further analysis was conducted to determine whether the required level of distributed BMP 
implementation is feasible. The right-of-way (ROW) area was estimated for each jurisdiction and it 
was assumed (based on Geosyntec’s experience analyzing ROW areas for other Southern California 
urban areas) that five percent of the ROW area is available for distributed BMP implementation. 
This was compared to the area needed for implementation of distributed BMPs to meet TLRs, 
shown in Table 5.  

 

Table 3. Average Load Reduction by BMP Type and Jurisdiction for Entire LSCR Watershed for Water Year 1995 
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Table 4. Load Reduction by BMP Type and Jurisdiction for Area Draining Only to the Reach 3 CML for Water Year 
1995 

 

 

 
Figure 1. Load Reduction by BMP Type and Jurisdiction for Entire LSCR Watershed 
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Figure 2. Load Reduction by BMP Type and Jurisdiction for Area Draining to Reach 3 CML 

 

Table 5. Assessment of Area Available for Distributed Green Streets BMPs by Jurisdiction  

 

 

The right-of-way area available for distributed BMP implementation falls short of the total area 
needed in order to meet jurisdictional TLRs for the County of Ventura, City of Ventura, Santa Paula, 
and Fillmore. Therefore it is recommended that, during the implementation period, these agencies 
reevaluate this finding, and/or investigate additional regional BMP opportunities to meet their 
individual TLRs.  
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4 COST BENEFIT COMPARISON OF PROPOSED STRUCTURAL 

BMPS 
Participating Agencies also requested information on the relative cost-benefit ratio for the various 
proposed structural BMPs (Figure 3). Regional BMPs typically have favorable economies of scale in 
comparison to distributed BMPs, resulting in lower cost per water quality benefit. For example, the 
six infiltration basin regional BMPs achieve the same load reduction as distributed green streets at 
an average of 21 percent of their cost. The subsurface infiltration basin proposed for the City of 
Ventura is approximately 37 percent of the cost for the same load reduction achieved by green 
streets. This analysis demonstrates that infiltration-type regional BMPs are more cost effective than 
distributed green streets for achieving the bacteria load reductions needed to meet the TLRs. 
Therefore, Participating Agencies may wish to seek additional regional BMP opportunities in the 
future as a cheaper alternative to some of their green streets needs. 

 

 
Figure 3. Cost per Load Reduction (1012 MPN) achieved for regional vs. distributed BMPs 
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