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SECTION 1 
Introduction 

The Southern Sonoma County Stormwater Resources Plan (SWRP) is being developed in 
accordance with Senate Bill (SB) 985 and the Stormwater Resource Planning Act to develop 
multi-benefit stormwater management solutions. The SWRP is being led by the Sonoma County 
Water Agency (Water Agency) and is a first step in identifying projects in order to be eligible to 
receive grants for stormwater and dry weather runoff capture projects from bond acts approved by 
voters under California Proposition 1’s Stormwater Grant Program (SWGP).  

The intent of the legislation and purpose of a SWRP are to identify and prioritize opportunities 
for stormwater and dry weather runoff capture projects that provide multiple benefits to maximize 
water supply, water quality, and environmental and other community benefits. This multi-benefit 
focus to stormwater management is being favored over historical and traditional approaches to 
stormwater management that have led to large-scale hydromodification and destabilization of 
receiving water bodies, and have contributed to degradation of water quality and impacts to 
beneficial uses of receiving waters. According to the SWRP Guidelines, “the watershed approach 
to stormwater management is in accordance with recent regulatory compliance approaches 
implemented by the Regional Water Quality Control Boards, and the State Water Resources 
Control Board’s (State Water Board’s) guiding principles that view stormwater and dry weather 
runoff as a resource, potentially contributing to the following benefits in addition to flood control: 

• Supply of fresh water to surface water bodies to enhance stream flows (that are 
hydrologically-connected to groundwater aquifers) and to sustain aquatic life and wildlife 
habitats;  

• Recharge of groundwater aquifers through pervious urban or agricultural areas to support 
sustainable groundwater levels and increase local water supplies; 

• Supply of fresh water to increase recreational uses including hunting, swimming, fishing, 
and boating; 

• Augmentation of water supplies through rainwater harvesting and/or recharge;  

• Elimination or minimization of erosion and/or destabilized land; and 

• Minimization of hydromodification (unnatural alteration of natural drainage features) of 
streams, rivers, wetlands, and lakes.” 

Furthermore, these projects would also have the benefit of reducing the pollution stormwater 
carries to receiving water bodies, which in turn can assist agencies with compliance with 
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applicable Municipal Separate Storm Sewer Systems (MS4) permits and Total Maximum Daily 
Loads (TMDLs). 

The Southern Sonoma County SWRP’s planning area includes the watersheds of two neighboring 
tributaries to San Pablo Bay: Sonoma Creek and the Petaluma River. The two watersheds were 
combined into a single comprehensive SWRP because they are substantially identical in terms of 
being within the portion of Sonoma County draining to San Pablo Bay and jurisdictionally 
covered by the San Francisco Bay Regional Water Quality Control Board (SFRWQCB), and they 
both share water quality goals driven by similar impairments in this shared receiving water body.   

This report summarizes existing water quality impairments within the Southern Sonoma County 
SWRP planning area; describes activities generating or contributing to polluted runoff or that 
impair beneficial uses within receiving water bodies; and provides strategies that can be 
incorporated into SWRP projects to address pollutant runoff and pollutant source reduction and 
provide consistency with applicable regulatory permits, Total Maximum Daily Loads (TMDLs), 
and other relevant water quality requirements.
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SECTION 2 
Water Quality Compliance 

This section discusses the compliance of the SWRP with other water quality regulations for the 
Southern Sonoma County SWRP planning area. Regulatory authorities exist on the federal, state, 
and regional levels for the protection of water quality in California. With regard to water quality 
management responsibilities, the USEPA is the federal agency pursuant to the Clean Water Act, 
and the SWRCB is the state agency pursuant to the Porter-Cologne Act. The San Francisco 
Regional Water Quality Control Board (SFRWQCB), implements water quality regulations 
throughout the planning area including the Sonoma Creek and Petaluma River watersheds.  

The purpose of the Clean Water Act is to protect and maintain the quality and integrity of the 
nation’s waters by requiring states to develop and implement state water plans and policies. 
California implemented the Porter-Cologne Water Quality Control Act (Water Code Section 
13000 et seq.) in 1969. The Porter-Cologne Act established the SWRCB and divided California 
into nine regions, each overseen by a RWQCB, such as the SFRWQCB. The Clean Water Act 
and the Porter-Cologne Act established several permits and plans, including the Water Quality 
Control Plans (Basin Plans) and the NPDES program, as discussed below. 

Basin Plans and Impaired Water Bodies 
The nine regional water quality control boards within the state are responsible for adoption and 
implementation of Basin Plans, issuance of waste discharge requirements, and performing other 
functions concerning water quality control within their respective regions, subject to SWRCB 
review or approval. According to State Water Code Section 13050, Basin Plans establish the 
beneficial uses to be protected for the waters within a specified area, water quality objectives to 
protect those uses, and an implementation program for achieving the objectives. The Southern 
Sonoma County SWRP will incorporate the water quality objectives listed in the SFRWQCB 
Basin Plan. 

Under Section 303(d) of the Clean Water Act, states, territories, and authorized tribes are required 
to develop lists of impaired waters. Impaired waters are waters that do not meet water quality 
standards identified in the Basin Plan for that region, even after point sources of pollution have 
installed the minimum required levels of pollution control technology. The law requires that these 
jurisdictions establish a priority ranking for listed waters and develop TMDL action plans to 
improve water quality. TMDLs are generally described in the section below. 
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Total Maximum Daily Loads  
The Clean Water Act Section 303(d) requires states to identify water bodies – bays, rivers, 
streams, creeks, and coastal areas – that do not meet certain water quality standards and the 
pollutants that impair them. Where water quality standards are not being met, TMDLs are 
required to ensure the attainment of water quality standards. In California, TMDLs are 
established in the Regional Basin Plan subject to the requirements of the state Water Code 
Section 13242.  

A TMDL is a quantitative assessment that examines pollutant-specific water quality problems, 
identifies sources of pollutants, defines how much of a pollutant a water body can receive and 
still meet water quality standards established to protect beneficial uses, and specifies actions to be 
implemented to achieve the load reductions needed to restore and protect receiving waters and 
their beneficial uses (Clean Estuary Partnership, 2004). The TMDL approach provides a 
framework for evaluating pollution control efforts and for coordination between federal, state, 
and local efforts to meet water quality standards. Following development of final TMDL project 
reports, RWQCB staff develop amendments to be considered for adoption into the region’s basin 
plan (SFRWQCB, 2017a). 

A TMDL project may consist of a single water body and pollutant, or a combination of multiple 
water bodies and pollutant listings to restore impaired water bodies. Within the San Francisco 
Region, the 2010 303(d) list included more than 270 listings in 88 water bodies. Water Board 
staff are currently developing more than 30 TMDLs to address more than 160 of these listings for 
water bodies impaired by specific pollutants (SFRWQCB, 2017b).  

Table 1 below lists the TMDLs that have been adopted or are under development by the 
SFRWQCB within the Southern Sonoma County SWRP planning area, along with their adoption 
date. 

TABLE 1 
TMDLS ADOPTED AND IN DEVELOPMENT FOR THE SOUTHERN SONOMA COUNTY SWRP PLANNING AREA 

Adopted TMDLs Adoption Date 

Sonoma Creek Pathogens June 14, 2006 

Sonoma Creek Sediment a December 12, 2008 

San Francisco Bay Diazinon and Pesticide-Related Toxicity in Urban Creeks December 12, 2008 

San Francisco Bay Mercury November 7, 2007 

San Francisco Bay PCBs October 20, 2009 

Approved Delisting Approval Date 

Sonoma Creek Nutrients  November 16, 2005 

In Development Anticipated Release 

Petaluma River Bacteria and Nutrients Fall 2018 

Petaluma River Sediment (non-tidal) 2019 

Petaluma River Nickel (tidal) 2019 

http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/index.shtml
http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/index.shtml
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NOTES: 
a Sonoma Creek was segmented into sub-waterbodies during 2016, including a tidal and non-tidal reach. The sediment 

TMDL now only applies to the non-tidal segment of Sonoma Creek.  
 
SOURCE: SFRWQCB, 2017a 
 

 

These TMDLs are described in Section 3. 

National Pollutant Discharge Elimination System 
Permits 
In 1972, the Clean Water Act was amended to state that discharge of pollutants to waters of the 
United States from any point source is unlawful unless the discharge is in compliance with a 
NPDES permit. General permits establish essential regulatory requirements for a broad range of 
activities related to stormwater and wastewater management. NPDES permits pertaining to 
stormwater within the Southern Sonoma County SWRP planning area include the Construction 
General Permit, the Industrial General Permit, and the MS4 Permit. These permits are described 
in more detail below. 

Construction General Permit  
The Construction General Permit regulates stormwater discharges associated with construction 
projects that disturb one or more acres of soil, or construction projects that disturb less than once 
acre but are part of a larger common plan of development that in total disturbs more than one 
acre. Construction projects that meet these criteria are required to obtain coverage under the 
Construction General Permit (2009-0009-DWQ as amended by 2010-0014-DWQ and 2012-0006-
DWQ). Compliance with the Construction General Permit requires the preparation and 
implementation of a project-specific Storm Water Pollution Prevention Plan (SWPPP) by a 
Qualified SWPPP Developer.  

The SWPPP is intended to prevent stormwater pollution from construction sites. It generally 
includes an assessment of conditions at the construction site, identification of potential pollution 
sources, description of BMPs that will be used to reduce pollutants within stormwater leaving the 
construction site, and recording of site inspections and follow up maintenance to be performed 
(EPA, 2007). Categories of BMPs include erosion control, sediment control, waste management, 
good housekeeping, and post-construction. The SWPPP must also detail any pertinent monitoring 
and sampling requirements to be performed throughout the construction period, which are 
identified in the Construction General Permit and are dependent on the sediment and receiving 
water risk level of the site. Within the SFRWQCB region, there are added special provisions for 
mercury to be included in the assessment of potential pollutant sources, due to historical mercury 
mining in the region and its neurotoxicity to humans and wildlife (SFRWQCB, 2017c).  

Compliance with the Construction General Permit is implemented and enforced by the SWRCB, 
which runs the Storm Water Multiple Application and Report Tracking System (SMARTS) 
database, where applicants electronically file their stormwater permit documents. Submittals are 
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required to include a complete Notice of Intent, Risk Assessment, Post-Construction Calculations, 
a Site Map, the SWPPP, and a signed certification statement by a legally responsible person.  

Projects evaluated and prioritized by this SWRP disturbing more than an acre of ground surface 
would be required to comply with the Construction General Permit requirements. 

Industrial General Permit 
The SWRCB adopted the most recent version of the Industrial General Permit in July of 2015 
(Order 2014-0057-DWQ). The purpose of this permit is to implement the federally-required 
stormwater regulations in California for stormwater associated with industrial activities 
discharging to receiving waters. A total of ten broad categories of industrial activities are covered 
by the Permit, including: 

1. Facilities subject to stormwater effluent limitations guidelines, new source performance 
standards, or toxic pollutant effluent standards. 

2. Manufacturing facilities. 

3. Oil and gas/mining facilities. 

4. Hazardous waste treatment, storage or disposal facilities. 

5. Landfills, land application sites and open dumps. 

6. Recycling facilities. 

7. Steam electric power generating facilities. 

8. Transportation facilities. 

9. Sewage or wastewater treatment works. 

10. Manufacturing facilities where industrial materials, equipment or activities are exposed to 
stormwater. 

The General Industrial Permit also requires the development of a SWPPP, through which sources 
of pollutants are identified and BMPS are identified to reduce stormwater pollution at the site.  
BMPs must include all minimum BMPs identified in the Industrial General Permit that are 
required for all facilities, along with any applicable advanced BMPs. The SWPPP also requires 
monitoring. Minimum BMP types include good housekeeping, preventative maintenance, spill 
and leak prevention and response, material handling and waste management, erosion and 
sediment control, quality assurance, and record keeping. Operation of industrial facilities must 
comply with discharge prohibitions, effluent limitations, receiving water limitations, and TMDLs 
for receiving waters. Monitoring and receiving water sampling requirements for the facility must 
also be detailed in the SWPPP. The Industrial General Permit requires each facility to have a 
Pollution Prevention Team established and responsible for assisting with the implementation of 
the requirements in the Permit (SWRCB, 2014).  
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Projects evaluated and prioritized by this SWRP would be required to comply with the Industrial 
General Permit if they involve industrial operations as identified by the permit, although this is 
not expected for the types of projects that are typically used to address stormwater. 

Phase II General Municipal Separate Storm Sewer System 
(MS4) Permit  
The Southern Sonoma County SWRP planning area is covered by a Phase II Small MS4 Permit 
(Order No. 2013-0001-DWQ) designed to regulate discharges from municipal separate storm 
sewer systems. This MS4 Permit covers all small MS4s within California, including 
municipalities having a population less than 100,000 people and also known as “traditional 
MS4s”, but also systems similar to separate storm sewer systems in municipalities such as 
systems at military bases, large hospital or prison complexes, water districts, highways and other 
thoroughfares. The latter are known as “non-traditional MS4s.” Within the planning area, the 
Phase II MS4 Permit regulates stormwater (wet weather) runoff and dry weather runoff to surface 
waters, and includes the Cities of Sonoma and Petaluma, the surrounding unincorporated areas 
under the jurisdiction of the County of Sonoma , and non-traditional permittees including the 
Water Agency, Sonoma Development Center and Sonoma-Marin Fair (SWRCB, 2017a). The 
Water Agency's role is unique in that it is a flood control district, not a regulator nor a land use 
authority, and thus does not have the legal authority to enact ordinances, issue permits, regulate or 
inspect industrial or commercial facilities, impose controls on new development, or initiate 
enforcement actions. 

The MS4 Permit includes specific BMP and management measure requirements required for 
commercial, industrial, municipal, and residential land uses to reduce or eliminate the discharge 
of pollutants to receiving waters. The Permit also requires inspection and post-construction 
assessment of BMPs. Additionally, the Permit incorporates requirements for new development 
and re-development projects aimed at reducing surface water impacts caused by urbanization and 
restoring dominant watershed processes. Where applicable and feasible, low impact development 
(LID) requirements are mandated to mimic natural hydrology functions by retaining and/or 
treating pollutants in stormwater runoff prior to discharging to and from the MS4. All MS4 
Permittees in the SWRP planning area use the BASMAA Post-Construction Manual (BASMAA, 
2014) as guidance for designing LID BMPs. Complementary to LID requirements and the desire 
to protect dominants watershed processes affected by urban stormwater, hydromodification 
control requirements are also included within the Permit. Preliminary data suggest that BASMAA 
rainfall depth design criteria when applied to new development are sufficient to meet 
hydromodification control requirements.  

The MS4 Permit also incorporates TMDL implementation requirements and water quality 
monitoring requirements for TMDLs and 303(d) listed waterbodies. TMDL-specific permit 
requirements developed by the SFRWQCB are incorporated into the Permit for compliance with 
TMDLs in which stormwater or urban runoff is listed as a source. These TMDL-specific permit 
requirements are included in Appendix G of the Permit, and include all adopted TMDLs within 
the planning area (see Table 1).  Amendments to the Phase II Small MS4 Permit were recently 
proposed on July 5, 2017 clarifying that Permittees must comply with all applicable TMDL-based 
requirements. 
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General Waste Discharge Requirements (WDRs) for Vineyard 
Discharges 
The SFRWQCB adopted General WDRs for vineyard discharges within the Sonoma Creek and 
Napa River watersheds on July 12, 2017. The purpose of the general WDRs is to reduce the 
discharge of sediment, runoff, and other pollutants within these watersheds from vineyard 
properties. Vineyard properties are defined as a parcel or contiguous parcels under the same 
ownership where more than five acres are planted in grapes. 

The general WDRs require actions to control pollutant discharges including sediment and 
stormwater runoff from vineyards and unpaved roads, and pesticides and nutrients from 
vineyards. Vineyard property owners are required to enroll in the General Permit or seek 
individual permit coverage. The General Permit requires development of a certified farm plan that 
documents a vineyard property’s natural features and developed areas, and outlines BMPs being 
implemented on the vineyard property. The farm plans will be required to achieve discharge 
performance standards as summarized in Table 2 below. 

TABLE 2 
PERFORMANCE STANDARDS FOR DISCHARGE INCLUDED IN THE GENERAL WDRS FOR VINEYARDS  

Performance Standard Date for Compliance 

Vineyard soil erosion, pesticides, and nutrients Within 3 years of adoption 

Storm runoff / channel erosion (at hillslope vineyards) Within 6 years of adoption 

Road-related sediment delivery Within 10 years of adoption 
 
SOURCE: SFRWQCB, 2017d 
 

 

 

The General Permit also established a three-tier system for enrollment based on the vineyard’s 
relative risk to water quality determined by certification of the farm plan and achievement of 
performance standards as demonstrated through annual monitoring and reporting. Vineyards will 
be required to enroll under Tier 1, 2, or 3, as applicable. New vineyard properties developed on a 
ridgetop, on slopes >30%, and/or that involve a timber conversion plan will not be covered by the 
General Permit and will instead be required to obtain an individual permit (SFRWQCB, 2017d). 

Statewide Trash Water Quality Objectives 
The SWRCB amended the Water Quality Control Plan for Ocean Waters of California (Ocean 
Plan) and the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays, and 
Estuaries in California (ISWEBE) to control trash on April 7, 2015.  These amendments are 
referred to as the Trash Amendments. 

The goal of the Trash Amendments is “to address the impacts of trash to the surface waters of 
California through the establishment of a statewide narrative water quality objective and 
implementation requirements to control trash, including a prohibition against the discharge of 
trash” (SWRCB, 2015a). 
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The Trash Amendments supersede the San Francisco Bay Basin Plan to the extent that any 
conflict exists; however, the SWRCB has not identified any such conflict (SWRCB, 2015a). The 
Trash Amendments also require the permitting authority (the SWRCB) for the three NPDES 
Permits discussed herein (the Construction General Permit, the Industrial General Permit, and the 
Small MS4 General Permit) to modify or re-issue those permits to be consistent with the 
prohibition against the discharge of trash. 

The Trash Amendments require that, by June 2, 2017, the SWRCB either modify or re-issue the 
Small MS4 General Permit to include provisions implementing the Trash Amendments or issue a 
Water Code §13383 Order requiring permittees to begin taking implementation steps prior to re-
issuance of the Small MS4 General Permit. The SWRCB issued Water Code §13383 Orders to 
traditional and non-traditional Small MS4 permittees on June 1, 2017.  In summary, the Water 
Code §13383 Orders require permittees to: 

1. By September 1, 2017, select one of two compliance methods (Track 1 or Track 2), and 
submit a jurisdictional map identifying priority land use areas and the corresponding 
storm drain network, and; 

2. By December 1, 2018, submit the following based upon the previously selected 
compliance method: 

a. Permittees selecting the Track 1 compliance method must submit 
updated jurisdictional map as specified in the Trash Amendments, or 

b. Permittees selecting the Track 2 compliance method must submit 
updated jurisdictional map and provide implementation plan as specified in the Trash 
Amendments. 

The Track 1 and Track 2 Compliance methods are as follows: 

• Track 1: Install, operate, and maintain Full Capture Systems for all storm drains that 
capture runoff from priority land uses. 

• Track 2: Install, operate, and maintain any combination of full capture systems, multi-
benefit projects, other treatment controls, and/or institutional controls, and; the MS4 
permittee shall demonstrate that such combination achieves full capture system 
equivalency. 

Projects evaluated and prioritized by this SWRP would be required to comply with the Small 
MS4 General Permit requirements. 





 

Southern Sonoma County SWRP 3-1 ESA / D170210.01 
Water Quality Approach Report August 2017 

Draft Final− Subject to Revision 

SECTION 3 
TMDL Summaries  

This section discusses pollutant sources and pollutant-generating activities within the Southern 
Sonoma County SWRP planning area for which high priority water quality conditions have been 
identified either through a TMDL or 303(d) listing. The following sections identify the highest 
priority water quality conditions and the pollutant-generating facilities, areas, and activities by 
watershed. The information in each of these sections was adapted from respective TMDLs that 
have been adopted or from available data and information for TMDLs under development. 
TMDLs specific to each watershed are presented first followed by TMDLs for San Francisco Bay 
that also apply within both watersheds of the planning area.  

Sonoma Creek 
As previously described, Sonoma Creek has adopted TMDLs for both Sediment and Pathogens, 
as well as being subject to the strategies included within the Diazinon and Pesticide-Related 
Toxicity in Urban Creeks TMDL. Its Nutrients TMDL has been approved for Delisting. Each 
Sonoma Creek-specific TMDL is briefly described below, while the Urban Creeks Pesticide 
Toxicity TMDL is described at the end of Section 3. 

Sediment 
The Sonoma Creek Watershed Sediment TMDL and Habitat Enhancement Plan was developed 
due to exceedances of water quality standards for sediment, and was prompted due to declines in 
native fish populations. The SFRWQCB’s website for the Sediment TMDL states: 

The U.S. Environmental Protection Agency has approved the Basin Plan amendment 
adopted by the Regional Water Board in December 2008, incorporating the TMDL and 
an implementation plan to achieve the sediment TMDL and related habitat enhancement 
goals. The TMDL was approved by the State Office of Administrative Law and became 
effective on July 12, 2010. It is now fully approved and part of the Water Quality Control 
Plan for the San Francisco Bay Basin (Basin Plan), the master planning document for 
water quality in the Bay Area. Water Board staff is now focusing on implementing the 
TMDL and habitat enhancement. Current work includes developing a conditional waiver 
program for vineyard facilities and facilitating stream restoration projects through our 
grant programs (SFRWQCB, 2017e).  

The Basin Plan Amendment incorporating the TMDL includes a summary of goals and specific 
actions needed to achieve those goals, summarized in Table 3 below.  

http://www.waterboards.ca.gov/sanfranciscobay/basin_planning.shtml
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TABLE 3 
GOALS AND SPECIFIC ACTIONS LISTED IN THE SONOMA CREEK WATERSHED SEDIMENT TMDL AND HABITAT 

ENHANCEMENT PLAN 

TMDL Goals 

1) Conserve the steelhead trout population 
2) Restore water quality to meet water quality standards, including attaining beneficial uses 
3) Enhance the overall health of the native fish community 
4) Protect and enhance habitat for native aquatic species 
5) Enhance the aesthetic and recreational values of the creek and its tributaries  

TMDL Specific Actions 

1) Reduce sediment loads, and fine sediment in particular, to Sonoma Creek and its tributaries  
2) Attain and maintain suitable gravel quality in freshwater reaches of Sonoma Creek and its 
tributaries  
3) Reduce and prevent channel incision  
4) Reduce erosion and sedimentation  
5) Repair large sources of sediment supply (e.g., landslides)  
6) Enhance channel complexity (e.g., by adding and encouraging retention of large woody debris 
and restoring riparian vegetation) 
 
SOURCE: SFRWQCB, 2017e 
 

 

The TMDL established the following numeric targets and desired conditions to achieve Basin 
Plan’s narrative water quality objectives for sediment, settleable material, and population and 
community ecology (see Table 4).  

TABLE 4 
TMDL SEDIMENT TARGETS FOR SONOMA CREEK AND ITS TRIBUTARIES 

Objective Target/Desired Condition 

Spawning gravel permeability Median value ≥ 7000 cm/hr a 

Pool filling Decreasing trend in the volume of fine sediment deposited in pools 

Substrate composition – percent fines 

Percent of fine sediment less than 0.85 mm in diameter is less than or 
equal to 14 percent of the total bulk core sample (< 0.85 mm) b 

Percent of fine sediment less than 6.40 mm in diameter is less than or 
equal to 30 percent of the total bulk core sample (< 6.40 mm) b 

NOTES: 
a Target applies to all potential spawning sites for steelhead and salmon in Sonoma Creek and its tributaries.  
b Target applies to wadeable streams and rivers with gradient less than 3 percent. A wadeable stream is one which an average human 

can safely cross on foot during the summer, low flow season while wearing chest waders. 
 
SOURCE: SFRWQCB, 2017e 

 

 

Table 5 below summarizes identified sources and estimated sediment delivery rates to Sonoma 
Creek based on field assessment and sediment load modeling during TMDL development. The 
current sediment delivery rate (117,000 tons/year) is estimated to be 225% of the natural 
background rate (52,000 tons/year).  
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TABLE 5 
TMDL SEDIMENT SOURCE CATEGORIES AND ESTIMATED RATES OF DELIVERY TO SONOMA CREEK 

Source Categories Estimated Rate 
(tons/year) a, c 

Natural 
Processes 

Channel Erosion, Incision b 25,400 

Colluvial Bank Erosion (Soil Creep) 16,600 

Surface Erosion b 6,200 

Landslides b 4,100 

Total – Natural Processes 52,300 

Human Actions 

Channel Incision and Gully Erosion b 43,300 

Roads and Stream Crossings 11,200 

Surface Erosion b from vineyards, other row 
crops, and rangelands 8,600 

Urban Stormwater Runoff 1,100 

Landslides b 900 

Total – Human Actions 65,100 

GRAND TOTAL 117,400 
NOTES: 
a   Sediment delivery rates are rounded to the nearest hundred.  
b   Channel erosion and incision, surface erosion, and landslides are occur due to both Natural 

Processes and Human Actions. For these sources, each component (natural processes vs. 
human actions) is displayed separately.  

c   The timeframe associated with the average annual rate varies from long-term average rates 
which were estimated for landslides, channel incision, and gully erosion to those for urban 
stormwater, surface erosion, and road-related erosion, which are estimated based on 
current/contemporary conditions.  

 
SOURCE: SFRWQCB, 2017e 
 

 

The Sonoma Creek sediment TMDL was established at 65,400 tons/year, which is approximately 
125% of natural background load. In order to achieve this TMDL, controllable sediment delivery 
resulting from human actions need to be reduced by approximately 80% from current delivery 
rates. The TMDL allocations are shown below in Table 6. 
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TABLE 6 
TMDL SEDIMENT LOAD AND WASTELOAD ALLOCATIONS 

 

Source Category 2005 Load 
Estimated 

Reductions 
Needed (%) 

TMDL Allocation 

Tons/year 
Percent of 

Natural 
Background 

Load 
Allocations 

Natural Processes 
Channel Erosion, Incision b 25,400 0 25,400 49 

Colluvial Bank Erosion (Soil Creep) 16,600 0 16,600 32 

Surface Erosion b 6,200 0 6,200 12 

Landslides b 4,100 0 4,100 8 

Human Actions  
Channel Incision and Gully Erosion 
b 43,300 81 8,100 15 

Roads and Stream Crossings 11,200 81 2,100 4 

Surface Erosion b from vineyards, 
other row crops, and rangelands 8,600 81 1,600 3 

Landslides b 900 81 200 0.4 

TOTAL 116,300  64,300  

Wasteload 
Allocations c 

Municipal Stormwater 600 0 600 1 

Construction Stormwater 300 0 300 0.6 

Industrial Stormwater  100 0 100 0.2 

Caltrans Stormwater  100 0 100 0.2 

TOTAL 1,100  1,100 2 

TOTAL ALLOCATIONS = TMDL = 125% OF Natural Background  65,400 125 
NOTES: 
a   Sediment delivery rates are rounded to the nearest hundred. Some totals may not appear to add up due to rounding. 
b   Total current (2005) estimated load = 117,400 tons/year  
c   Source categories included in the wasteload allocations (e.g., municipal stormwater) are described as “urban stormwater” in Table 5. 

The term “urban stormwater” in Table 5 incorporates municipal, construction, industrial, and Caltrans stormwater. 
 
SOURCE: SFRWQCB, 2017e 
 

 

Pathogens  
The Sonoma Creek Pathogen TMDL was developed due to exceedances of water quality 
standards for pathogens within Sonoma Creek and its tributaries. The SFRWQCB’s website for 
the Pathogen TMDL states: 

On February 29, 2008, the U.S. Environmental Protection Agency approved the Basin 
Plan amendment adopted by the regional Water Board in June 2006, incorporating a 
TMDL and implementation plan for pathogens in the Sonoma Creek watershed. The 
TMDL was approved by the State Office of Administrative Law and became effective on 
December 7, 2007. The amendment is now part of the Water Control Plan for the San 
Francisco Bay Basin, the master planning document for water quality in the Bay Area. 
(SFRWQCB, 2017f).  
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The Basin Plan Amendment incorporating the TMDL states the overall goal of the TMDL is to 
minimize human exposure to waterborne disease-causing pathogens and to protect beneficial uses 
of water for recreational activities such as wading, swimming, fishing, and rafting. The most 
common sources of pathogens are wastes from humans and animals, which also contain nutrients 
that in excess pose threats to aquatic ecosystem beneficial uses. Therefore, by reducing or 
eliminating the source of pathogens, this TMDL will also protect beneficial uses of Sonoma 
Creek watershed’s aquatic ecosystem, including cold and warm freshwater habitat, and wildlife 
habitat. 

The TMDL established the following numeric targets and desired conditions to achieve Basin 
Plan’s narrative water quality objectives for coliform bacteria in contact recreational waters, and 
from U.S. EPA’s bacteriological criteria (see Table 7).  

TABLE 7 
TMDL PATHOGEN WATER QUALITY TARGETSa FOR SONOMA CREEK  

Objective Target/Desired Condition 

E. coli density Geometric mean < 126 CFU/100 mL b; 90th percentile < 409 CFU/100 mL c 

Fecal coliform density d Geometric mean < 200 CFU/100 mL b; 90th percentile < 400 CFU/100 mL c 

Total coliform density d Median < 240 CFU/100 mL b; no sample to exceed 10,000 CFU/100 mL c 

Zero discharge of untreated or inadequately treated human waste 
NOTES: 
a   These targets are applicable year-round. 
b   Based on a minimum of five consecutive samples collected at approximately equal intervals over a 30-day period. 
c   No more than 10 percent of total samples during any 30-day period may exceed this number. 
d   The water quality targets for total and fecal coliform shall sunset and shall no longer be effective upon the replacement of the total 

and fecal water quality objectives in the Basin Plan with E. coli based water quality objectives for contract recreation. 
 
SOURCE: SFRWQCB, 2017f 
 

 

The following source categories were identified as having the potential to discharge pathogens to 
surface waters within the Sonoma Creek watershed. 

• On-site sewage disposal systems (septic systems) 

• Sanitary sewer systems 

• Municipal runoff 1  

• Grazing lands 

• Dairies 

• Municipal wastewater treatment facility 

                                                      
1 Pet waste is recognized as a source of pathogen pollution within municipal runoff. 
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• Wildlife 

The Sonoma Creek pathogen TMDL established density-based pollutant load allocations for 
identified pathogen source categories, and wasteload allocations for the single municipal 
wastewater discharger in the watershed, the Sonoma Valley County Sanitation District, and for 
municipal runoff. Due to inherent uncertainties associated with estimating pathogen loading from 
nonpoint sources and municipal runoff, allocations for these source categories incorporate a 10% 
margin of safety. 

The TMDL load allocations and wasteload allocations are shown below in Table 8. 

TABLE 8 
TMDL SEDIMENT LOAD AND WASTELOAD ALLOCATIONS 

 

Source Category 

E. coli Fecal coliform b Total coliform b 

Geometric 
mean c 

90th 
percentile d 

Geometric 
mean c 

90th 
percentile d Median c 

Single 
sample 

maximum 

Lo
ad

 A
llo

ca
tio

ns
 a 

On-site sewage disposal 
systems 
 

0 0 0 0 0 0 

Sanitary sewer systems 0 0 0 0 0 0 

Grazing lands < 113 < 368 < 180 < 360 < 216 9,000 

Dairies < 113 < 368 < 180 < 360 < 216 9,000 

Wildlife e < 113 < 368 < 180 < 360 < 216 9,000 

W
as

te
lo

ad
 

A
llo

ca
tio

ns
 

a  

Sonoma Valley County 
Sanitation District (NPDES 
Permit No. CA0037800) 

< 126 < 409 < 200 < 400 < 240 10,000 

Municipal Runoff (NPDES 
Permit No. CAs00004) f < 113 < 368 < 180 < 360 < 216 9,000 

NOTES: 
a   These allocations are applicable year-round. Wasteload allocations apply to any sources (existing or future) subject to regulation by a 

NPDES permit. Load allocations and the wasteload allocation for municipal runoff reflect a 10% margin of safety. 
b   The allocations for total and fecal coliform shall sunset and shall no longer be effective upon the replacement of the total and fecal water 

quality objectives in the Basin Plan with E. coli based water quality objectives for contract recreation. 
c   Based on a minimum of five consecutive samples collected at approximately equal intervals over a 30-day period. 
d   No more than 10 percent of total samples during any 30-day period may exceed this number. 
e   Wildlife are not believed to be a significant source of pathogens and their contribution is considered natural background; therefore, no 

management measures are required. 
f   Municipal runoff permittees are: Sonoma County Water Agency, County of Sonoma, City of Sonoma, Sonoma Development Center, and any 

other designated entities.  
 
SOURCE: SFRWQCB, 2017f 
 

 

Nutrients 
Sonoma Creek was included on the U.S. EPA’s 303(d) list of impaired water bodies due to 
nuisance algae growth caused by excessive concentrations of nutrients. Nuisance algae can impair 
recreational beneficial uses by creating unaesthetic conditions, and can also lead to depletion of 
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dissolved oxygen, which is essential to aquatic life. While many water quality objectives are 
numeric, the Basin Plan includes narrative objectives for nutrients, essentially stating that 
nutrients shall not cause algal growth to the extent that it harms the beneficial uses of a water 
body. 

Since its original listing, RWQCB staff has undertaken extensive monitoring of nutrient levels 
(nitrogen and phosphorus), dissolved oxygen levels, quality of physical habitat (shading, 
temperature, streamflow) and algae levels (chlorophyll concentrations in samples scraped from 
stream bed) within the Sonoma Creek watershed. Data collected during the 2011 and 2012 dry 
seasons showed that nutrient concentration, physical habitat quality, and algae biomass were 
meeting water quality objectives and relevant benchmarks. The water quality data collection 
effort and results of the monitoring supported a proposal to delist Sonoma Creek for nutrients 
(SFRWQCB, 2017g).   

The SFRWQCB’s website for the Pathogen TMDL states: 

The San Francisco Bay Regional Water Quality Control Board approved at its February 
12, 2014 meeting a proposal to delist Sonoma Creek for nutrients resulting in excessive 
algae growth and to remove this water body from the EPA 303(d) list. The staff report 
detailing recent water quality assessments, lines of evidence, and interpretation of data 
are provided below. This de-listing will be included in the Integrated Report submitted to 
U.S. EPA for the 2018 listing cycle. (SFRWQCB, 2017g).  

 
While nutrients are no longer considered to be a pollutant of concern within the Sonoma Creek 
watershed, implementation of the pathogens TMDL within the watershed is anticipated to further 
decrease nutrient levels within Sonoma Creek and its tributaries as the source categories that 
generate pathogens also contain nutrients.  

Petaluma River 
The Petaluma River watershed has been separated into tidal (1.1 miles) and non-tidal (22 miles) 
segments for the 2012 Integrated Report for 303(d) listing. The tidal and non-tidal segments have 
the same TMDLs in development for Bacteria and Nutrients, as well as being subject to the 
Diazinon and Pesticide-Related Toxicity in Urban Creeks TMDL. Only the tidal segment has a 
TMDL in development for Nickel; and only the non-tidal segment is on the 303(d) list for 
Sediment and Trash. This development process and each constituent are described in more detail 
below. 

Sediment 
The Petaluma River (non-tidal portion) was listed on the Clean Water Act 303(d) list of impaired 
water bodies for sediment in 1998. The Sediment TMDL is currently under development at the 
SFRWQCB, with an expected TMDL completion date of 2019. Potential sources of sediment in 
the Petaluma River are from agriculture, construction and land development, and urban runoff 
and storm sewers (SWRCB, 2010; Aquatic Science Center, 2010). Variability in annual rainfall 
influences sediment production, sediment transport capacity, and water quantity and quality. In 
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addition, the Petaluma River watershed is composed of a highly erodible rock type, which has the 
potential to generate large volumes of sediment. A combination of these natural processes and 
characteristics, combined with land uses such as grazing, viticulture, and urban development can 
exacerbate natural erosional processes and contribute to sediment supply in the Petaluma River 
(Aquatic Science Center, 2010). 

Fine sediments can adversely impact beneficial uses in waterbodies related to aquatic wildlife 
habitat by reducing habitat complexity and via accumulation of pollutants in sediments. As such, 
the Basin Plan specifies that, “The suspended sediment load and suspended sediment discharge 
rate of surface waters shall not be altered in such a manner as to cause nuisance or adversely 
affect beneficial uses. Controllable water quality factors shall not cause a detrimental increase in 
the concentrations of toxic pollutants in sediments or aquatic life.” (SFRWQCB, 2007) 

Listing decisions for sediment impairment in the Petaluma River made prior to 2006 were not 
held in an assessment database; the SFRWQCB will update listing decisions when new data and 
information become available and are assessed (SWRCB, 2010). The Petaluma River Impairment 
Report (2010) prepared by the Aquatic Science Center (ASC) for the SFRWQCB, assessed data 
collected on sediment in the Petaluma River watershed for the period 1999-2009. Compared to 
data sets from other Bay Area watersheds, the ASC concluded that the Petaluma River generally 
lacks sediment data sets that are useful, and in most cases, sediment data has not been collected. 
A forthcoming part of this assessment aims to recommend appropriate datasets required to inform 
impairment assessment and eventually TMDL development. 

Bacteria 
The Petaluma River was listed on the Clean Water Act 303(d) list of impaired water bodies due to 
elevated levels of fecal coliform bacteria. High fecal coliform bacteria levels indicate presence of 
pathogenic organisms generally resulting from the presence of human and/or animal waste 
streams entering waterways through surface water and/or dry weather runoff, and pose potential 
health risks to people using the Petaluma River for recreational purposes. The Petaluma River 
Bacteria and Nutrients TMDL was initiated to address the current impairment of recreational 
beneficial uses (SFRWQCB, 2017h).  

Table 9 summarizes the timeline that the SFRWQCB has established for development of the 
Petaluma River Bacteria and Nutrients TMDL. 
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TABLE 9 
PETALUMA RIVER BACTERIA AND NUTRIENTS TMDL DEVELOPMENT TIMELINE 

Action Anticipated 
Timeline 

Initial public meeting June 2017 

Project workshop and CEQA scoping meeting  Fall 2017 

Release of draft documents for preliminary public review Fall 2017 

Release of final documents for formal public review Fall 2018 
 
SOURCE: SFRWQCB, 2017h 
 

 

The initial public meeting was held June 28, 2017, and presentation slides from this meeting are 
available at the Petaluma River Bacteria and Nutrients TMDL website (SFRWQCB, 2017h). The 
public meeting summarized the TMDL process, and also presented preliminary data from the 
ongoing monitoring and bacteria impairment assessment effort. The sampling schedule included 
winter, spring, and summer in 2015 and 2016, and winter 2017. There are a total of 18 sites 
included within the program that cover perennial and non-perennial streams in both the tidal and 
non-tidal sections of the watershed. Constituents included within the monitoring program include 
bacteria, nutrients, algae, and DO and pH.  

Table 10 summarizes the bacteria numeric targets being used to achieve Basin Plan’s narrative 
water quality objectives for coliform bacteria in contact recreational waters. Impairment is being 
defined as >16% exceedance of the following standards per California Listing Policy. 

TABLE 10 
BACTERIA WATER QUALITY TARGETS FOR PETALUMA RIVER TMDL DEVELOPMENT 

Indicator Water Quality Target/Standard  

Enterococcus (estuarine & 
fresh water) Geometric mean < 30 CFU/100 mL a; single sample maximum < 110 CFU/100 mL b 

E. coli (fresh water only) Geometric mean < 100 CFU/100 mL a; single sample maximum < 320 CFU/100 mL b 

NOTES: 
a   Based on a minimum of five consecutive samples collected at approximately equal intervals over a 30-day period. 
b   Based on individual samples. 
 
SOURCE: SFRWQCB, 2017h 
 

 

The monitoring data presented at the public meeting suggest the following: 

1. The E. coli geometric mean of all stations for a given sampling season far exceeded the 
16% impairment threshold target in all 6 seasons when monitoring was conducted. 
Percent exceedances ranged from approximately 60% to 100% above the geometric mean 
target for E. coli. The exceedances were considered significant, and were higher in wet 
season than dry season (2016).  
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2. The mean of E. coli single sample values at each of the 18 sampling stations exceeded the 
single sample maximum threshold target. Mean concentrations for each sampling station 
ranged from approximately 500 – 3500 FU/100 mL compared to the target of <320 
CFU/100 mL. The main stem and San Antonio Creek stations showed higher levels. 

3. The Enterococcus geometric mean standard was evaluated at a total of 6 stations located 
on the mainstem Petaluma River for winter 2017 sampling season. All stations exceeded 
the geometric mean target of 30 CFU/100 mL, with geometric means ranging from 
approximately 50 -180 CFU/100 mL. Monitoring is proposed again for summer 2017. 

4. Bacteroides sampling which allows for identification of source-specific fecal bacteria 
(human, horse, dog, ruminant) revealed that all four host-specific bacteroides were 
present during wet weather sampling, and all host-specific bacteroides with the exception 
of dog were present during dry weather sampling. 

Table 11 summarizes potential sources of bacterial contamination identified as part of TMDL 
development. 

TABLE 11 
POTENTIAL BACTERIA SOURCE CATEGORIES FOR PETALUMA RIVER TMDL DEVELOPMENT 

Source Categories Potential Sources Bacteria 
Source 

Human Waste 

Wastewater treatment plant X 

Sanitary sewer systems X 

Private sewer laterals X 

Septic systems X 

Vessel marinas X 

Animal Waste Livestock – confined animal facilities X 

Livestock – grazing lands/operations X 

Domestic pets X 

Wildlife X 

Municipal Stormwater 
Runoff 

Runoff from residential, commercial, 
industrial, and recreational areas X 

 
SOURCE: SFRWQCB, 2017h 
 

 

Nutrients 
A Petaluma River Bacteria and Nutrients TMDL is currently under development at the 
SFRWQCB. The Petaluma River was also listed as impaired with respect to nutrients due to 
excessive algal growth, or eutrophication, which is generally caused by high nutrient levels. 
Eutrophic waters can significantly alter dissolved oxygen and pH levels within a water body, 
negatively impacting aquatic life. Algae growth is also considered an aesthetic impact which 
impacts recreational beneficial uses (SFRWQCB, 2017h).  
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Nutrient monitoring has also been conducted in conjunction with bacteria monitoring as part of 
the combined TMDL development process. The sampling schedule included winter, spring, and 
summer in 2015 and 2016, and winter 2017. There are a total of 18 sites included within the 
program that cover perennial and non-perennial streams in both the tidal and non-tidal sections of 
the watershed. The nutrient impairment assessment is focused on two types of impacts: toxic 
effects and eutrophication.  

Table 12 summarizes numeric targets established for nutrients and eutrophication within the 
Petaluma River watershed. 

TABLE 12 
NUTRIENT WATER QUALITY TARGETS FOR PETALUMA RIVER TMDL DEVELOPMENT  

Impairment 
Category 

Constituent/Analyte Water Quality Target/Standard  

Nitrogen 

Total Ammonia as N (NH3 + NH4
+) 0.6-3.3 mg/L as N 

Unionized Ammonia as N (NH3) 0.025 mg/L as N - annual median 

Nitrate as N (NO3
--N) 10 mg/L as N 

Direct 
Indicators of 
Eutrophication 

Benthic algal chlorophyll a (COLD) 150 mg/m2 

Percent macroalgae cover 30% 

Benthic algal biomass (AFDW) (COLD) 60 g/m2 

Water column chlorophyll a 15 µg/L 

Algae taxonomy indicators -- 

Indirect 
Indicators of 
Eutrophication 

pH-Instantaneous 6.5-8.5 units 

Dissolved oxygen-Instantaneous 
(WARM) 5.0 mg/L 

Dissolved oxygen-Instantaneous (COLD) 7.0 mg/L 

Daily dissolved oxygen change  5 mg/L  

Daily pH change 1 unit 
 
SOURCE: SFRWQCB, 2017h 
 

 

Data collected during the 2015 and 2016 monitoring period showed that nutrient concentrations 
were meeting water quality objectives and relevant benchmarks, and there was no strong evidence 
of eutrophication supported by either direct or indirect indicators considered within the 
monitoring program. The preliminary conclusion is the Petaluma River watershed is likely not 
impaired by nutrients/eutrophication (SFRWQCB, 2017h).   

Trash 
The Petaluma River (non-tidal portion) was listed on the Clean Water Act 303(d) list of impaired 
water bodies due to elevated levels of trash. Trash is a type of “settleable material” and objectives 
for surface waters in the Basin Plan specify that, “Waters shall not contain substances in 
concentrations that result in the deposition of material that cause nuisance or adversely affect 
beneficial uses” (SFRWQCB, 2007). Trash adversely impacts aquatic life and aesthetic and 
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recreational benefits in waterbodies and in adjacent riparian and shore areas. Plastic trash in 
particular, persists in the environment for years (SWRCB, 2013).   

To support 303(d) listing decisions for trash impairment, the SWRCB developed and 
implemented a Rapid Trash Assessment (RTA) method from 2002 to 2005 as part of its Surface 
Water Ambient Monitoring Program (SWAMP). The RTA method scores sites according to 
cleanliness, documents the number of pieces of trash per one hundred feet of stream or shoreline, 
and the rate of return of trash under different hydrologic conditions. The data help to identify 
problem areas where trash accumulates during dry and wet weather, and to assess the 
effectiveness of management measures (SFRWQCB, 2007).  

Data collected via field visits/trash surveys conducted according to the RTA methodology show 
Petaluma River “level of trash” in the poor category for non-contact water recreational beneficial 
uses and a threat to aquatic life score, which indicates a threat to wildlife habitat beneficial uses 
(SWRCB, 2012). Out of 26 sites assessed in the San Francisco Bay Region, the highest dry 
season trash deposition rate was recorded at Washington Creek, at the corner of Washington and 
McDowell in the City of Petaluma. Fifty-nine percent of trash found above the high water line 
were plastics, and 56 percent (130 of 233 pieces) of the total pieces were plastic. The winter 
survey was also dominated by plastic trash, at 291 out of 338 pieces (SFRWQCB, 2007). 

Trash impairment is being addressed by implementing the trash control provisions of the Phase II 
Small MS4 General Permit, rather than adopting a TMDL (SWRCB, 2016). Such permit 
provisions particular to trash control include the following: 

• Provision E.11.f. Storm Drain System Assessment and Prioritization, which assigns high 
priority to catch basins that are known to accumulate a significant amount of trash;  

• Provision E.11.g. Maintenance of Storm Drain System, which assigns high priority to 
facilities with recurrent illegal dumping and calls for removal of trash and debris from 
high-priority areas annually prior to the rainy season; and 

• Provision E.14.a. Program Effectiveness Assessment and Improvement Plan, which 
tracks the annual and long-term effectiveness of the storm water program, documents 
compliance with Permit conditions, and assists with adaptive management of the storm 
water program. The Plan identifies strategies to gauge effectiveness of prioritized BMPs 
based on pollutants of concern (SWRCB, 2013). 

Nickel 
Only the tidal segment of the Petaluma River is on the 303(d) list for nickel. The expected TMDL 
completion date is 2019. The sources of the nickel pollution are from atmospheric deposition, 
municipal point sources, and urban runoff and storm sewers (SFRWQCB, 2010). 
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San Francisco Bay 
The San Francisco Bay has three TMDLs that incorporate wasteload allocations for stormwater 
and wastewater within both the Sonoma Creek and Petaluma River watersheds. These TMDLs 
include the Diazinon and Pesticide-Related Toxicity in Bay Area Urban Creeks TMDL, and 
TMDLS for both mercury and PCBs. Each of these TMDLs is described in further detail below.  

Diazinon and Pesticide-Related Toxicity in Urban Creeks 
The Petaluma River was included on the 303(d) list for pesticide-related aquatic toxicity, 
primarily attributed to diazinon, along with a total of 37 other urban creeks within the San 
Francisco Bay Area in the early 2000s. Pursuant to the Clean Water Act, the SFRWQCB 
developed the Diazinon and Pesticide-Related Toxicity in San Francisco Bay Area Urban Creeks 
TMDL. The SFRWQCB’s website for this TMDL states: 

The Diazinon and Pesticide-Related Toxicity in Urban Creeks TMDL was adopted by the 
Water Board on November 16, 2005 and State Water Resources Control Board on 
November 15, 2006. The TMDL was approved by the State Office of Administrative 
Law and became effective on January 28, 2007. On May 21, 2007, the U.S. 
Environmental Protection Agency (U.S. EPA) approved a Basin Plan amendment 
incorporating a TMDL for Diazinon and Pesticide-Related Toxicity in Urban Creeks and 
an implementation plan to achieve the TMDL. (SFRWQCB, 2017i).  

Diazinon is an insecticide that was commonly used throughout the Bay Area to manage a broad 
spectrum of pests until 1999. Beginning in 2000, diazinon use began to decline substantially. In 
2004, the U.S. EPA phased out most urban diazinon applications, which increased the use of 
alternative pesticides which are still of concern due to their potential for aquatic toxicity. In some 
cases, the alternatives have higher cause for concern related to sediment toxicity as well.   

Due to overall concern with pesticide toxicity, the SFRWQCB adopted an approach to address 
not only diazinon but also more general pesticide-related toxicity in all Bay Area urban creeks. It 
is important to note that the TMDL is focused exclusively on urban pesticide sources, and does 
not address the Petaluma River’s other potential pesticide sources, such as agriculture 
(SFRWQCB, 2005). While urban uses of diazinon have largely been discontinued, diazinon is 
still commercially available for agricultural uses and may still be in use in Petaluma’s agricultural 
areas.  

The Basin Plan Amendment incorporating the TMDL includes an implementation plan with 
strategy, goals, and specific actions listed to achieve the water quality attainment strategy. 
Promoting integrated pest management is at the core of eliminating and preventing toxicity in 
Bay Area urban creeks, and strategic goals to achieve this strategy are focused on proactive 
regulation, education and outreach, and research and monitoring. From the Basin Plan 
Amendment and TMDL Staff Report, 

The intent of proactive regulation is to prevent pollution by using existing regulatory 
tools to ensure that pesticides are not applied in a manner that results in discharges that 
threaten urban creek habitats. Education and outreach programs will focus on decreasing 
demand for pesticides that threaten water quality, while increasing awareness of 
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alternatives that pose less water quality risk. Programs will increase both the demand for 
and supply of less toxic products and services. Research will fill existing information 
gaps, and monitoring will be used to measure implementation progress and success. 
(SFRWQCB, 2005) 

Proposed actions needed to achieve these goals include: 

1. Several regulatory agencies (Water Board, U.S. EPA, CA Department of Pesticide 
Regulation, Country Agricultural Commission, CA Department of Consumer Affairs) to 
effectively use their regulatory authorities to reduce urban runoff discharges as much as 
possible; 

2. University of California Statewide Integrated Pest Management Program  to help with 
education and outreach and program development;  

3. Actions by private and professional pesticide users to change behaviors and usage to 
reduce potential for discharges to waterways; 

The TMDL established the following water column toxicity test protocols (both acute and 
chronic) related to toxicity targets for the Petaluma River and other Bay Area urban creeks (see 
Error! Reference source not found.).  

TABLE 13 
TMDL WATER QUALITY TOXICITY TARGETS FOR PETALUMA RIVER AND URBAN CREEKS 

Species Common Name Acute 
Exposure 
Duration 

Biological 
Endpoint 
Assessed 

Chronic 
Exposure 
Duration 

Biological 
Endpoint 
Assessed 

Pimephales 
promelas Fathead minnow 1, 2, or 4 

days 
Survival 7 days Survival & 

growth 

Ceriodaphnia 
dubia Water flea 1, 2, or 4 

days 
Survival 6-8 days Survival & 

reproduction 

Selenastrum 
capricornutum Green algae   4 days Cell division 

 
SOURCE: SFRWQCB, 2005 
 

 

Pesticide sources are manufactured. Thus, the source assessment portion of the TMDL focuses on 
conveyance pathways of pesticides. While several conceivable though improbable pathways were 
considered, the TMDL determined that urban runoff (both wet weather and dry weather) is the 
primary source of pesticides to Bay Area urban creeks. Therefore, allocations are only established 
for urban runoff at this time. 

Given the concentration-dependent toxicity concerns with diazinon and other pesticides, the 
allocation of assimilative capacity of urban creeks has been expressed in concentration as 
opposed to mass. The allocation has been set based on a concentration that provided added 
measure of protection beyond a CDFW acute criterion of 160 mg/L, and has been set to a one-
hour average concentration of diazinon in freshwater not to exceed 100 ng/L. 
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Mercury 
The SWRCB adopted a mercury TMDL in 2004 for San Francisco Bay and an implementation 
plan into the Basin Plan by Resolution No. R2-2004-0082 (SFRWQCB, 2006). The TMDL was 
developed due to water quality problems associated with impacts to beneficial uses such as 
fishing and habitat for wildlife and endangered species (SFRWQCB, 2017j). The SFRWQCB 
website for the Mercury TMDL states: 

On February 12, 2008, the U.S. Environmental Protection Agency approved a Basin Plan 
amendment incorporating a TMDL for mercury in San Francisco Bay and an 
implementation plan to achieve the TMDL. The TMDL was approved by the State Office 
of Administrative Law and became effective on November 7, 2007. The Water Board is 
now implementing the TMDL on the variety of fronts…(SFRWQCB, 2017j). 

Mercury pollution within the San Francisco Bay has led to fish consumption advisories for the 
public, and mercury also poses a threat to wildlife in the Bay, including rare and endangered 
species.  

The most significant sources of mercury pollution are related to legacy sources including mining 
during the California Gold Rush and from mercury mines in the San Francisco Bay area, 
primarily located in South San Francisco Bay. Mercury continues to enter the Bay from the 
Central Valley Watershed and local watersheds with legacy mines, and from bed erosion of 
mercury-laden sediment that accumulated on the Bay floor. Other sources include wastewater and 
stormwater, along with direct atmospheric deposition. Mercury load and wasteload allocations by 
source category are presented in 14.  
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TABLE 14 
MERCURY LOAD AND WASTELOAD ALLOCATIONS BY SOURCE CATEGORY  

Mercury Sources 
2003 Annual 

Loading to Bay 
(kg/year) 

TMDL Allocation 
(ky/year) 

Bed Erosion a 460 220 

Central Valley Watershed 440 330 

Urban Stormwater Runoff 160 82 

Guadalupe River Watershed 92 b 2 

Direct Atmospheric Deposition 27 27 

Non-Urban Stormwater Runoff 25 25 

Wastewater Discharges (municipal + industrial) 18 12 

Sediment dredging and disposal c Net loss 0 
NOTES: 
a Bed erosion occurs as mercury buried in Bay sediment becomes available for biological uptake when overlying 

sediment erodes.  
b This load does not account for mercury captured in ongoing sediment removal programs conducted in the watershed.  
c Sediment dredging and disposal often moves mercury-containing sediment from one part of the Bay to another. The 

dredged sediment mercury concentration generally reflects ambient conditions in San Francisco Bay sediment. This 
allocation is both mass-based and concentration-based. The allocation will be implemented by confirming both that 
the combined effect of dredging and disposal continues to be a net loss and that the mercury concentration of 
dredged material disposed in the Bay must be at or below the Baywide ambient mercury concentration. This 
allocation ensures that this source category continues to represent a net loss of mercury. 

 
SOURCE: SFRWQCB, 2006b 
 

 

The wasteload allocations for urban stormwater runoff apply to the unincorporated areas of 
Sonoma County that drain to the Bay and both municipalities within the SWRP planning area. 
The statewide municipal stormwater general permit issued by the SWRCB covers both 
municipalities. The TMDL does not include any implementation actions to control non-urban 
stormwater runoff (SWRCB, 2006b).   

PCBs 
The SWRCB adopted a PCBs (polychlorinated biphenyls) TMDL for the San Francisco Bay in 
2009, and approved the amendment to the Basin Plan under Resolution R2-2008-0012 (SWRCB, 
2009). The TMDL was developed due to water quality problems associated with PCBs because 
they are toxic, persist in the environment, and accumulate in the tissues of fish, wildlife, and 
humans (SFRWQCB, 2017k). The SFRWQCB website for the PCBs TMDL states:  

On March 29, 2010, the U.S. Environmental Protection Agency approved a TMDL for 
Polychlorinated Biphenyls in San Francisco Bay. The TMDL was approved by the State 
Office of Administrative Law and became effective on March 1, 2010. The Water Board 
is now implementing the TMDL on the variety of fronts…(SFRWQCB, 2017k). 

Similar to mercury, there are bioaccumulative concerns with PCBs as these chemicals accumulate 
at the very base of the food web. PCBs are found more often in Bay sediments more than in the 
water column. Much of the PCB pollution within the Bay happened decades ago; however, a 
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small amount of PCBs still enters the Bay from several source categories (SWRCB, 2008). These 
are summarized below along with TMDL wasteload allocations in Table 15. 

TABLE 15 
MERCURY LOAD AND WASTELOAD ALLOCATIONS BY SOURCE CATEGORY  

PCB Source Categories 
Current PCB 

Loading to Bay 
(kg/year) 

TMDL 
Allocation 
(ky/year) 

Atmospheric Net Loss 0 

Central Valley Watershed 11 5 

Municipal Wastewater Dischargers 2.3 2 

Industrial Wastewater Dischargers 0.035 0.035 

Urban and Non-urban Stormwater 
Runoff 20 2 

 
SOURCE: SFRWQCB, 2008 
 

 

As shown, urban and non-urban stormwater runoff is the source category with the largest current 
loading to the Bay and also requiring the largest reduction in terms of wasteload allocation. Given 
PCBs proclivity to adsorb to soils and sediments, sediment reduction within stormwater 
discharges may be a viable approach to PCB load reduction.  
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SECTION 4 
SWRP Strategies for Water Quality 
Compliance  

Summary of SWRP Guidelines Related to Water 
Quality 
To be deemed consistent with requirements contained within the Water Code, SWRPs must be 
developed and implemented consistent with guidance set forth in Section V (Standard Provisions) 
and Section VI (Storm Water Resource Plan Guidance) of the SWRCB’s Storm Water Resource 
Plan Guidelines (SWRCB, 2015b). There are several standard provisions in Section V directly 
related to water quality. Section V.B states: 

The Storm Water Resources Plan must be consistent with, and assist in compliance with, 
applicable federal and state regulations and policies, and permits implementing federal 
and state regulations and policies, including, but not limited to: 

• Clean Water Act and the Safe Drinking Water Act; 

• Water rights permits/licenses;  

• State Water Board plans and policies; 

• State and Regional Water Board water quality control plans and policies, 
including total maximum daily loads adopted by the Regional Water Board. 
(Wat. Code, § 10562, subd. (b)(5).); and 

• Any other federal and/or state laws, regulations, and permits. 

Section V.C states: 
 

Storm water management on a watershed basis provides for a combination of storm water 
management objectives and multiple benefits throughout the watershed or subwatershed. 
Therefore, the Plan should discuss how the various storm water management objectives 
within the watershed will protect or improve water quality, water supply reliability, 
and/or achieve other objectives. The Plan should include a discussion of the added 
benefits to integration of multiple storm water management strategies, as compared to 
stand-alone projects. 

Section V.D reiterates the fact that SWRPs must be consistent with applicable permits including 
NPDES permits and WDRs. 
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One of the central tenets summarized within Section VI of the SWRP Guidelines relates to the 
need for “appropriate quantitative methods for identifying and prioritizing opportunities for 
stormwater and dry weather runoff capture projects. (Wat. Code, § 10565, subd. (b).)” The 
guidance is clear in that at a minimum, SWRPs are required to include a watershed-based analysis 
of how existing and proposed projects comply with or are consistent with TMDLs, applicable 
NPDES permit and/or waste discharge requirements. Quantitative assessment in the form of 
modeling, calculations, pollutant mass balances, water volume balances and/or other methods are 
required for all water quality projects, in order to provide: 
 

1. Estimates of expected watershed-wide pollutant load reductions expressed as 
concentration-based or mass-based in consideration of critical conditions; and  

2. Estimates of the difference between the current and future pollutant discharge/loading in 
the receiving water/watershed once the Plan is implemented. 

Therefore, the SWRP should evaluate each individual project in terms of its pollutant load 
reduction benefits, and the Plan as a whole should be evaluated to compare current and future 
pollutant loading with all projects implemented within the watershed. Section VI of the 
Guidelines also requires, to the extent possible and as relevant, that the SWRP describe “how 
[each] project and programs in the watershed will contribute to the preservation, restoration, or 
enhancement of the following watershed processes:” 
 

1. Overland flow 

2. Groundwater recharge and infiltration 

3. Interflow 

4. Evapotranspiration 

5. Delivery of sediment to receiving waters 

6. Delivery of organic matter to receiving waters 

7. Chemical and biological transformations  

 

Anticipated SWRP Strategies to Address Water Quality 
General SWRP Strategies 
The Southern Sonoma County SWRP will be focused on identifying projects that reduce 
stormwater and dry weather runoff, reduce pollutants in stormwater discharges, and protect water 
quality in receiving waters. The SWRP is anticipated to focus on BMP strategies that can be 
implemented to demonstrate reasonable progress towards minimizing pollutant runoff and 
achieving load reduction goals established within the regulatory permits, TMDLs, and other 
relevant water quality requirements within the planning area.  
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Four general categories of BMPs are anticipated to be included within the Southern Sonoma 
County SWRP. These include non-structural BMPs, distributed structural BMPs, regional 
structural BMPs, or green infrastructure BMPs, which can be distributed or regional in nature. 
Non-structural BMPs are anticipated to be management- or program-oriented, can be 
implemented at a municipal or regional scale, and can include public education and outreach, 
financial incentives, and/or other management programs designed to change land management 
and runoff management behaviors within the watershed. Structural BMPs are treatment and/or 
volume control BMPs that can be implemented at a parcel, street, neighborhood, or regional scale 
and are designed to detain, retain, filter, remove, and/or prevent the release of pollutants to 
receiving waters.  

Within the Southern Sonoma County SWRP planning area, BMPs are anticipated to be proposed 
within both rural/agricultural and urban areas: 

1. Rural and Agricultural BMPs  

a. These are anticipated to include both non-structural and structural BMPs mostly 
targeting rural agricultural areas within the planning area including livestock ranches, 
dairies, and vineyards.  

b. Non-structural rural BMPs could include programs designed to minimize runoff and 
pollutant loading through affecting land management practices. For example, the 
Slow It. Spread It. Sink It. Store It! Program developed by the Sonoma Resource 
Conservation District (RCD) has developed a landowner’s guidebook to beneficial 
stormwater management. Similar measures or further outreach and education about 
these types of concepts and related regulations could be implemented.  

c. Distributed structural BMPs could include volume control BMPs or treatment control 
BMPs. An example of a volume control BMP would be the installation of cisterns to 
collect rainwater on agricultural lands to reduce site runoff. Treatment control BMPs 
could include grass filter strips planted strategically between agricultural areas and 
surface water bodies that slow runoff from fields and help to trap and filter sediment, 
nutrients, pesticides, bacteria, and other pollutant before they reach receiving waters. 
Other examples would include infiltration trenches, bioretention basins, or swales 
that emphasize infiltration and biofiltration.  

d. Some regional BMPs could be proposed on rural and/or agricultural lands, 
incorporating large-scale bioretention structures, detention basins designed to 
infiltrate stormwater, and/or stormwater treatment wetlands.  

e. Other source control measures could include bank stabilization projects that reduce 
sediment loading to streams. 

2. Urban BMPs  

a. These are anticipated to include primarily structural BMPs targeting urbanized areas 
and reducing urban wet weather and dry weather runoff and associated pollutant 
loading.  
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b. Some structural BMPs are anticipated to be distributed in nature, and to include green 
streets at a street or neighborhood scale, and other Low Impact Development and 
green infrastructure-type solutions, such as stormwater treatment wetlands within 
urban parks that could be used to capture and treat stormwater and dry weather 
runoff.  

c. Some regional BMPs could be proposed on urban lands such as parks or open space 
located within urban areas, incorporating large-scale bioretention structures, 
detention basins designed to infiltrate stormwater, and/or stormwater treatment 
wetlands.  

d. Non-structural urban BMPs could include outreach and education programs designed 
to minimize runoff and pollutant loading by engaging the public and changing 
behavior.  

The following table organizes BMP examples by rural, agricultural, and urban land use types. 
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TABLE 16 
SOUTHERN SONOMA COUNTY SWRP – EXAMPLE BMPS FOR CONSIDERATION IN WATER QUALITY 

COMPLIANCE 

Land Use 
Type BMP Type Potential BMP examples 

Rural 

Non-structural 
BMPs 

• Education / outreach programs focused on stormwater management on 
– rural lands for rural landowners/agencies 
– rural roads 

Distributed 
structural BMPs 

• Projects to reduce negative impacts of cut slope hydrology (on road 
segment or road network scale) 

• Removal of man-made ditches on rural lands to restore natural hydrology 

Regional Structural 
BMPs 

• Larger-scale detention / retention basins 
• Larger-scale stormwater treatment wetlands  

Source Control 
Measures 

• Rural road decommissioning  
• Hydromodification control 

Agricultural 
/ Vineyard 

Non-structural 
BMPs 

• Education / outreach programs focused on stormwater management and 
pollution prevention for agricultural, dairy, and vineyard properties 

• Education / outreach programs focused on groundwater recharge 
opportunities on vineyard lands 

Distributed 
structural BMPs 

• Reconfiguration of drainage pathways on vineyard lands to promote 
restoration of natural landscape hydrology 

• Volume control BMPs on agricultural lands/vineyards 
• Rainwater catchment systems and cisterns 
• Grass filter strips, bioswales, and/or other treatment BMPs to improve 

water quality of runoff 

Regional Structural 
BMPs 

• Larger-scale detention / retention basins 
• Larger-scale stormwater treatment wetlands 

Source Control 
Measures 

• Vineyard road BMPs to reduce erosion  
• Hydromodification control 

Urban 

Non-structural 
BMPs 

• Education / outreach programs focused on stormwater management and 
pollution prevention for urban areas 

Distributed 
structural BMPs 

• Green street projects 
• Volume control BMPs on public parcels 
• Rainwater catchment systems and cisterns 
• Grass filter strips, bioswales, and/or other treatment BMPs to improve 

water quality of runoff 

Regional Structural 
BMPs 

• Larger-scale detention / retention basins in urban parks/open spaces 
• Stormwater treatment wetlands in urban parks/open spaces 

Source Control 
Measures 

• Hydromodification control 
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For Areas with TMDL Implementation Plans 
For areas with adopted TMDLs, the TMDL implementation plans offer several strategies that 
could be incorporated into SWRP projects to address water quality and help attain water quality 
goals. These implementation plans, depending on the pollutant type, often include 
implementation strategies for agricultural lands, dairies, and municipal runoff. TMDL 
implementation plan strategies may be incorporated into the SWRP in addition to those general 
strategies listed above.  

For Areas Subject to Trash Amendments 
For areas subject to the Trash Amendments and especially for priority land uses that are identified 
as high trash-generating areas, SWRP projects could be designed to achieve full trash capture 
through a combination of multi-benefit projects or low-impact development strategies. 

SWRP Quantification Strategies 
As part of the Southern Sonoma County SWRP development, example calculation methodologies 
will be developed and included within an Appendix that will guide project proponents in how to 
develop quantifiable measurements of water quality benefits. These example calculation 
methodologies will either rely on generally acceptable pollutant loading rates, using local or 
regional data where available, and otherwise will rely on state or national data or estimates so that 
project proponent can determine total pollutant loading based on contributing drainage area to 
their BMP. Furthermore, generic SWMM modeling will be used to develop pollutant load 
reduction curves as a function of BMP sizing so that total pollutant load reduction can be 
calculated based on BMP type and contributing drainage area. These load reduction curves and 
example calculations will be provided so that water quality metrics can be quantified on a project-
by-project basis. The following table summarizes this approach. 

TABLE 17 
WATER QUALITY BENEFIT QUANTIFICATION APPROACH 

Benefit Metric Approach 

Pollutant 
Load 

Reduction 

lbs 
constituent 
removed or 
treated/year 

• Background loading rates will be estimated using local or regional data where 
available, and otherwise will rely on state or national data or estimates 

• SWMM models will be used to develop extended period simulations to estimate 
average annual pollutant load reduction curves for up to 3 BMP types. 

• Curves will be developed to estimate pollutant load reduction through volume 
reduction and/or treatment as a function of BMP sizing  

• Utilize curves/relationships developed by BMP type to estimate pollutant load 
reduction on an average year basis. 

Volume 
Treated 

Million 
gallons per 
day (mgd) 
or acre-
feet/year 

• SWMM models will be used to develop extended period simulations  
• Curves will be developed to estimate volume captured and/or volume treated 

as a function of BMP sizing  
• Utilize curves/relationships developed by BMP type to estimate volume 

captured and/or treated on an average year basis. 
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