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SECTION 1 
Introduction 

The Southern Sonoma 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 requisite 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 Southern Sonoma 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 similar 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.   

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, “Plans shall include a metrics-based and integrated 
evaluation and analysis of multiple benefits to maximize water supply, water quality, flood 
management, environmental, and other community benefits within the watershed. (Wat. Code, § 
10562, subd.(b)(2).)”  
 
This report summarizes the selected modeling tools and proposed quantitative methodologies that 
will be used for integrated identification, prioritization, and analysis of multiple benefit projects 
and programs to ensure the SWRP will achieve the objectives set forth in the SWRP Guidelines.  
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SECTION 2 
Proposed Quantification Approach 

The Southern Sonoma SWRP has established final benefit criteria to be used in quantifying and 
prioritizing projects and programs within the SWRP. Table 1 summarizes the final benefit criteria 
that were established with input from the Technical Advisory Committee (TAC) along with 
proposed metrics and proposed quantification approaches. If projects meet Step 1 – Eligibility 
requirements, benefit criteria will be evaluated and quantified for each project within the SWRP 
in a two-step process: 1) Step 2 – initial quantification of all benefit criteria requires a yes/no 
response (green cells in Table 1), and 2) Step 3: detailed quantification of those benefit criteria 
that lend themselves to more detailed metrics (orange cells in Table 1).  

1. Initial quantification will be completed by each project applicant through use of an online 
Google Forms questionnaire, in which applicants will respond yes or no to each of the benefit 
criteria framed in the form of questions. This questionnaire is anticipated to be released for 
project applicant use on September 8, 2017. Applicant input and responses will be required 
by September 30, 2017. 

2. Detailed quantification will be completed as a subsequent step, and will also rely on a new 
Google Forms questionnaire in which the applicant will be asked to either directly provide 
quantification to some questions or provide needed input data that will be used to quantify 
benefits using detailed methodology outlined in Section 3. This questionnaire is anticipated to 
be released for project applicant use on October 6, 2017. Applicant input and responses will 
be required by November 14, 2017. 

For the detailed quantification process, applicant-supplied quantification will be relied upon for 
benefit criteria where a general methodology cannot be applied to all projects, and quantifiable 
metrics are more readily available and project-specific. These criteria generally fall within the 
Environmental and Community benefit categories. For example, linear feet of trails or number of 
jobs created by a project will fit within this category.  

Other benefit criteria are not readily available and would not be able to be easily calculated by the 
project applicants, requiring detailed hydrologic, hydraulic, and water quality modeling to 
provide quantification of benefits. These generally fall within the Water Quality, Water Supply, 
and Flood Management benefit categories and will require calculation of the quantified benefit, 
such as pollutant load reduction, volume of infiltrated water, or peak flow reduction. The 
Southern Sonoma SWRP proposes to develop regional relationships and approaches that will rely 
on modeling to establish curves or relationships that relate benefits (e.g. volume infiltrated, 
pollutant load removal, or peak flow reduction) to project scale or proposed BMP size. Therefore, 
these metrics will not be calculated or modeled on an individual project basis; rather, generalized 
relationships will be used to establish these curves or relationships, and the applicant-supplied 
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input data will be used as input to these relationships to generate the result. This approach is 
aimed to develop an even playing field in which quantification of benefits is consistently applied 
for each project, which will aid in the comparison of project benefits and project prioritization 
within the SWRP.  

HEC-HMS is proposed to be used for flood reduction benefit analysis and development of 
general rule curves that can be applied within the planning area. Modeling will be limited to 
detention basins, relating proposed detention basin size to peak flow reduction for a range of 
subbasin parameters including composite curve number and lag time. EPA-SWMM is proposed 
to be used to establish general rules for BMP performance with respect to volume capture, one of 
the two primary mechanisms by which pollutant load removal occurs. BMP treatment efficiencies 
will rely on generally accepted industry standards. Background loading rates will rely on local or 
regional data where available, and otherwise will rely on state or national data or estimates. Total 
pollutant load removal estimates will rely on both volume capture and treatment quantification.  

Detailed quantification methods are described in greater detail in Section 3. 
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TABLE 1 
SOUTHERN SONOMA SWRP BENEFIT CRITERIA AND PROPOSED QUANTIFICATION METHODS 

Benefit 
Categories Benefit Criteria  Units of 

Measurement 
Proposed Quantification 
Method 

General 

Project is located on public land   
Project is located on private land with a cooperating landowner   
Project will provide synergistic benefits due to location relative to other existing or proposed 
projects 

  

Water Quality 

303(d) listed pollutant load removal through increased filtration and/or treatment   

Amount of pollutant load removed through filtration and/or treatment 
lb/year, or 
MPN/year 

Steps 1-3 in Water Quality 
Benefit Quantification 
Summary Sheet – Type 1 

Stormwater diversion through infiltration and/or evapotranspiration   

Volume of stormwater diverted through infiltration and/or evapotranspiration 
acre-feet/year Water Quality Benefit  

Quantification Summary  
Sheet – Type 2 

Enhances groundwater quality    
Reduces non-point source pollution    

Amount of pollutant load removed through non-point source pollution control lb/year, or 
MPN/year 

To be Supplied by Applicant 

Reestablishes natural water drainage and treatment    
Incorporates strategy(ies) or BMP(s) previously identified in current TMDL, Basin Plan, Salt 
and Nutrient Management Plan, NPDES MS4 permit, or other locally-relevant water quality 
planning document or guidance manual 

  

Project addresses water quality through source reduction or treatment in a high priority 
drainage area based on prior assessment  

  

Results in reduced mixing of stormwater and wastewater   

Water Supply 

Stormwater collected and stored or diverted above ground for potable or non-potable 
use 

  

Volume of stormwater collected, stored, and diverted offsetting irrigation use 
acre-feet/year Water Supply Benefit  

Quantification Summary Sheet 
– Type 1 

Stormwater infiltrated into water supply aquifer   

Volume of stormwater infiltrated into water supply aquifer 
acre-feet/year Water Supply Benefit  

Quantification Summary Sheet 
– Type 2 

Stormwater infiltrated into non-water supply aquifer   

Volume of stormwater infiltrated into non-water supply aquifer 
acre-feet/year Water Supply Benefit  

Quantification Summary Sheet 
– Type 2 

Enhances water supply reliability through means other than storage, diversion, or 
infiltration of stormwater (e.g., water conservation) 

  

Furthers conjunctive use management through means other than direct recharge of 
stormwater 

  

Project previously identified as water supply/conservation project in any watershed planning 
document 

  

Project produces increased water use efficiency (i.e., water conservation)   

Flood 
Management 

Peak flood flow and/or volume reduction   

Magnitude of peak flow reduction cfs Flood Benefit  Quantification 
Summary Sheet 

Magnitude of flood volume reduction Acre-feet/year Flood Benefit  Quantification 
Summary Sheet 

Modeling completed to ensure detention will not result in increased flooding due to timing 
considerations 

  

Reduces flooding problem known or anticipated to occur locally   
Project previously identified to reduce flood risk in local flood management plan, master 
plan, or watershed plan 

  

Environmental 

Conservation, creation, or enhancement of wetlands, aquatic, and/or riparian habitat   
Area of wetlands and/or riparian habitat created or enhanced acres To be Supplied by Applicant 

Increase in streamflows during low flow season for benefit of habitats and 
endangered/threatened species 

  

Magnitude of increase in streamflows during low flow season  % of seasonal 
flow 

To be Supplied by Applicant 

Creation of urban green space   
Area of urban green space added acres To be Supplied by Applicant 

Re-establishment of the natural hydrograph (e.g., slowing in timing of peak flow, conversion 
of impervious area to pervious) 

  

Magnitude of slowing in timing of peak flow (minutes or hours) % of lag time To be Supplied by Applicant 
Water temperature improvement for benefit of habitats and endangered/threatened species   

Magnitude of water temperature improvement  
degrees Celsius, 
or linear feet of 
riparian canopy 

To be Supplied by Applicant 

Reduction in energy use or GHG emissions, or increase in carbon sinks   
Magnitude of reduction in energy use or GHG emissions, or increase in carbon sinks lb CO2e/year To be Supplied by Applicant 

Project previously identified in conservation, restoration, watershed management, urban 
greening and/or other watershed-based plan 

  

Community 

Job creation   
Number of jobs created FTE To be Supplied by Applicant 

Public education opportunities and/or incorporation of a public education element   
Recreational and public use areas enhanced and/or created   

Area of recreational and public use areas enhanced and/or created acres, or miles of 
trails 

To be Supplied by Applicant 

Community involvement and/or volunteer opportunities   
Number of persons engaged through community involvement and/or volunteer 
opportunities 

People/year To be Supplied by Applicant 

Project or project benefits are located in and/or adjacent to disadvantaged community   
Incentivizes behavior or actions consistent with SWRP goals   
Project was previously identified in a community, recreational, education, development, 
active transportation, job opportunity plan and/or another watershed-based plan 
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SECTION 3 
Detailed Quantification Methods 

The following section describes in greater detail the quantification methods proposed to quantify 
main benefits and additional benefits for projects to be submitted under the Southern Sonoma 
SWRP. The quantification methods are summarized here, but presented in greater detail on the 
summary sheets referenced below and included in Attachment A.  

Water Quality Benefit Category 

Pollutant Load Reduction Quantification 
The approach presented in the Pollutant Load Reduction Quantification Summary Sheet (see 
Attachment A) will be used to determine total pollutant removal or capture on an average annual 
basis by proposed BMPs. For dissolved constituents (i.e. nitrogen, phosphorus, diazinon and 
pesticides, mercury, and PCBs), total pollutant removal is a function of both volume reduction by 
the BMP through infiltration or evaporation, and treatment through physical filtration or through 
biological or chemical transformation. Pathogens are also assumed to be removed through both 
volume reduction and treatment. Both pollutant removal mechanisms, and example metric 
calculations, are described in greater detail in the Pollutant Load Reduction Quantification 
Summary Sheet.  

For suspended pollutants (as opposed to dissolved) such as fine sediment, while volume reduction 
does not necessarily remove the suspended pollutant in a physical sense, it is assumed that the 
available volume of BMPs are sufficient to settle out suspended sediment. 

For trash, volume reduction is also not a removal mechanism. Trash load reduction quantification 
methods will be presented at a later date and are anticipated to rely on aerial loading rates by land 
use and size of contributing drainage area.  

Volume Infiltrated and Evapotranspirated Quantification 
The approach presented in the Volume Infiltrated and Evapotranspirated Quantification 
Summary Sheet (see Attachment A) is similar to the pollutant load reduction summary sheet. 
While it is not focused on calculating the pollutant load removed through volume capture, the 
methodology does utilize BMP volume capture to directly calculate the volume of water 
infiltrated or evaporated on an average annual basis.  
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Water Supply Benefit Category 

Irrigation Offset Quantification  
The approach presented in the Irrigation Offset Quantification Summary Sheet (see 
Attachment A) will be used to determine the volume of irrigation demand offset by collecting 
and storing stormwater and/or dry weather runoff. The total irrigation demand offset will be a 
function of the available storage and the number of cycles that the storage can be filled and 
drained within a year. Given the Mediterranean climate present within the planning area and the 
fact that the majority of irrigation demand occurs during the non-rainy season, cycling is not 
anticipated to be significant unless dry weather runoff can be utilized as a source to be diverted, 
collected, and stored.  

Volume Infiltrated Quantification 
The approach presented in the Volume Infiltrated Quantification Summary Sheet (see 
Attachment A) is similar to the Volume Infiltrated and Evapotranspirated Quantification 
Summary Sheet under the Water Quality benefit category in that it is focused on calculating the 
infiltration potential of a given BMP on an average annual basis. The volume capture of a BMP, 
combined with the average annual runoff volume flowing to the BMP, provide an estimate of the 
infiltration potential.  

Flood Management Benefit Category 

Peak Flow and Volume Reduction Quantification 
The approach presented in the Peak Flow and Volume Reduction Quantification Summary 
Sheet (see Attachment A) summarizes the proposed approach for determining peak flow 
reduction and flood volume reduction for detention basin projects. The methodology relies on 
establishing a family of curves that relate peak flow reduction or flood volume reduction to 
detention basin volume for a variety of subbasin conditions, including a range of curve numbers, 
lag times, and rainfall intensities. The methodology assumes that detention basin’s primary 
objective is to maximize peak flow reduction and that the configuration of inlet structures is such 
that storage is optimized to achieve maximum peak flow reduction during a 100-year return 
period event. Therefore, these basins would not provide detention of stormwater under much 
smaller events unless additional dead storage is incorporated into the design of the basins. Dry 
weather flows could be routed to the basins for additional stormwater quality treatment and 
infiltration for recharge.   
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SECTION 4 
Summary 

This report summarizes the proposed quantification approach that will be used for analysis and 
quantification of benefit criteria for projects eligible to be included within the Southern Sonoma 
SWRP. Generally, the quantification process will include two steps: initial quantification and 
detailed quantification. Initial quantification of project benefits will occur after receiving all 
proposed project submittals on September 30, 2017. Detailed quantification will be completed at 
a later date, with applicant input and responses required by November 7, 2017.  

The detailed quantification of project benefits will include both applicant-submitted information 
and results derived by analysis. Applicant-submitted information will generally be required for 
benefits under the Environmental and Community benefit categories. Analysis will be conducted 
to determine most benefits under the Water Quality, Water Supply, and Flood Management 
benefit categories. The selected modeling tools, modeling approaches, and proposed detailed 
quantitative methodologies are also presented.  

An addendum to this report will be prepared summarizing modeling results and providing more 
details on how the results will be applied to assess benefits as part of the SWRP. This addendum 
will be released to the TAC for comment and subsequently submitted to the Grant Manager. 
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ATTACHMENT A 
Quantification Summary Sheets 
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Pollutant Load Reduction Quantification Summary 
Sheet 
Estimates of Expected Pollutant Load Reduction (Nitrogen, Phosphorus, 
Diazinon, PCBs, Mercury, and Pathogens) for Water Quality Benefit 
Category 

 
• Metric Reporting Units: Report pollutant load reductions in lbs/year or MPN/yr for 

each high priority and priority water quality constituent identified in an applicable TMDL 
and/or watershed plan.  
 

• Key Steps in Determining Metric: 
 

o Volume Captured by BMP: Determine the volume captured by the BMP on an 
average annual basis by BMP type. This is used to represent the pollutant load 
lost to volume reduction. Up to three BMP types will be assessed using SWMM 
model to develop volume capture curves as a function of BMP type and size.  

o Pollutant Concentrations: Obtain background concentration of the priority 
constituents being treated using the average of actual water quality monitoring 
data obtained as part of MS4 outfall or receiving water monitoring as applicable, 
or using published runoff coefficients for the specific land uses.  

o Treatment Efficiency: Determine the pollutant load removed through treatment 
by the BMP on an average annual basis by BMP type. 
 

• Key Input Needed from Project Proponent:  
o Type, size, and volume of BMP 
o Contributing area (acres) to BMP or project site (AreaTributary) 
o Weighted runoff coefficient “C” based on land use (CCOMP) 
o Hydrologic Soil Group at BMP site (HSGBMP) 
o MAP value at location of project (MAP) 
o Background pollutant concentrations, if significantly different than those 

proposed for SWRP ([C BMP Influent]) 
 

• Key Input Generated by ESA:  
o Background Pollutant Concentrations, or Loading Rates by Land Use Class ([C BMP 

Influent], or Areal Loading Rate i) 
o Volume Reduction for Given BMP (%VR) 
o Treatment Efficiency for given BMP (BMP EfficiencyTreatment = 1-

[Ceffluent]/[Cinfluent]) 
o K-factor to scale MAP from Sonoma County Water Agency’s FCDC Manual (K) 
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• Example Metric Calculation: 

Step 1 (Load reduction 
due to volume capture) 

AnnualRunoffTotal
 = MAP * AreaTributary *CCOMP * K 

 

THEN 
 

APLTotal = AnnualRunoffTotal * [C BMP Influent] 1 
 

OR 
 

APLTotal = AnnualRunoffTotal * (∑ AcreageLUi * Areal Loading Rate i ), for all 
i 2 

 
THEN 

 
BMPLoad Lost to Volume Reduction = APLTotal * %VR 

 

Step 2 (Load reduction 
due to treatment) 

AnnualRunoffTotal
 = MAP * AreaTributary *CCOMP * K 

 

THEN 
 

APLTotal = AnnualRunoffTotal * [C BMP Influent] 1 
 

OR 
 

APLTotal = AnnualRunoffTotal * (∑ AcreageLUi * Areal Loading Rate i ), for all 
i 2 
 

THEN 
 

BMPLoad Lost to Treatment = APLTotal * (1-%VR) * (BMP EfficiencyTreatment) 
 

Step 3 (Combined load 
reduction) BMPTotal Load Removed = BMPLoad Lost to Volume Reduction + BMPLoad Lost to Treatment 

 
 
NOTE: Trash load reduction will be calculated by separate methodology to be added at a later 
date. It is anticipated to essentially incorporate Step 2, though will not need to calculate annual 
runoff. Rather, trash load reduction will be calculated by land use loading rates and acreage. 

 
  

 
 

 

 

  
                                                      
1 Uses background concentration, if available 
2 Uses background mass loading by land use type, where i represents different land use types  
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Volume Infiltrated and Evapotranspirated 
Quantification Summary Sheet  
Estimates of Volume of Stormwater Diverted through Infiltration and/or 
Evapotranspiration for Water Quality Benefit Category 

 
• Metric Reporting Units: Report stormwater and/or dry weather flow runoff 

and/evaporation volumes infiltrated into a groundwater aquifer in AF/year.   
 

• Key Steps in Determining Metric: 
 

o Annual Runoff Volumes: The volume of stormwater and/or dry flow diverted 
and stored for infiltration into a groundwater aquifer will depend on the project 
type, configuration, design capacity and measured and anticipated flows into 
the project.   

o Volume Captured by BMP: Determine the volume captured by the BMP on an 
average annual basis by BMP type. This is used to represent the pollutant load 
lost to volume reduction. Up to three BMP types will be assessed using SWMM 
model to develop volume capture curves as a function of BMP type and size.  
 

• Key Input Needed from Project Proponent:  
o Type, size, and volume of BMP 
o Contributing area (acres) to BMP or project site (AreaTributary) 
o Weighted runoff coefficient “C” based on land use (CCOMP) 
o Hydrologic Soil Group at BMP (HSGBMP) 
o MAP value at location of project (MAP) 

 
• Key Input Generated by ESA:  

o Volume Reduction for Given BMP (%VR) 
o K-factor to scale MAP from Sonoma County Water Agency’s FCDC Manual (K) 

 
• Example Metric Calculation: 

AnnualRunoffTotal
 = MAP * AreaTributary *CCOMP * K (Equation 1) 

THEN 
BMPVolume Capture= AnnualRunoffTotal * %VR  (Equation 2) 
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Irrigation Offset Quantification Summary Sheet  
Estimates of Expected Irrigation Offset for Water Supply Benefit Category 

 
• Metric Reporting Units: Report stormwater and/or dry weather flow runoff volumes to 

be stored and used to offset irrigation use in AF/year.   
 

• Key Steps in Determining Metric: 
 

o Available Storage Volume: The volume of storage available above ground for 
collection and storage of stormwater and/or dry weather flow.   

o Anticipated Cycling of Storage: The number of times the available storage can 
be filled and fully emptied on an annual basis.  
 

• Key Input Needed from Project Proponent:  
o Available volume of storage (VSTORAGE) 
o Annual cycles of storage (#AnnualCycles) 

 
• Example Metric Calculation: 

BMPVolume Offset= VSTORAGE * #AnnualCycles (Equation 1) 
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Volume Infiltrated Quantification Summary Sheet  
Estimates of Expected Infiltration Volumes of Stormwater and Dry Weather 
Runoff for Water Supply Benefit Category 

 
• Metric Reporting Units: Report stormwater and/or dry weather flow runoff volumes 

infiltrated into a groundwater aquifer in AF/year.   
 

• Key Steps in Determining Metric: 
 

o Annual Runoff Volumes: The volume of stormwater and/or dry flow diverted 
and stored for infiltration into a groundwater aquifer will depend on the project 
type, configuration, design capacity and measured and anticipated flows into 
the project.   

o Volume Captured by BMP: Determine the volume captured by the BMP on an 
average annual basis by BMP type. This is used to represent the pollutant load 
lost to volume reduction. Up to three BMP types will be assessed using SWMM 
model to develop volume capture curves as a function of BMP type and size.  
 

• Key Input Needed from Project Proponent:  
o Type, size, and volume of BMP 
o Contributing area (acres) to BMP or project site (AreaTributary) 
o Weighted runoff coefficient “C” based on land use (CCOMP) 
o Hydrologic Soil Group at BMP (HSGBMP) 
o MAP value at location of project (MAP) 

 
• Key Input Generated by ESA:  

o Volume Reduction for Given BMP (%VR) 
o K-factor to scale MAP from Sonoma County Water Agency’s FCDC Manual (K) 

 
• Example Metric Calculation: 

AnnualRunoffTotal
 = MAP * AreaTributary *CCOMP * K (Equation 1) 

THEN 
BMPVolume Capture= AnnualRunoffTotal * %VR  (Equation 2) 
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Peak Flow Reduction Quantification Summary Sheet  
Estimates of Peak Flow Reduction for Flood Management Benefit Category   

 
• Metric Reporting Units: Report magnitude of peak flow reduction provided by a flood 

detention basin in cfs.   
 

• Key Steps in Determining Metric: 
 

o Peak Flow Reduction: The reduction of peak flows will depend on project type, 
configuration, subbasin hydrologic parameters, and design capacity.  The 
percent reduction should be determined comparing the pre and post-project 
implementation peak flows for the 25, 50 and 100-year storm events using 
relationships derived from HEC-HMS hydrology model. The model will be used 
to establish general relationships for peak flow reduction based on the 
proposed detention basin volume and a range of anticipated input parameters.   

o Flood Volume Reduction: The model will be used to establish general 
relationships for flood volume reduction based on the proposed detention basin 
volume and a range of anticipated input parameters.   
 

• Key Input Needed from Project Proponent:  
o Proposed size and volume of detention basin (VDetention) 
o Contributing area (acres) to BMP or project site (AreaTributary) 
o Composite curve number for contributing watershed based on land use (CNCOMP) 
o Lag time for contributing watershed (Tlag) 
o MAP value at location of project (MAP) 

 
• Key Input Generated by ESA:  

o Family of curves relating peak flow reduction to detention volume for varying 
subbasin parameters (CNCOMP and Tlag) 

• Example Metric Calculation: 

The figure shown below represents preliminary results relating peak flow reduction to 
required detention volume. Additional modeling will be conducted to develop additional 
curves for additional lag times and rainfall intensities. Similar curves will also be 
developed to relate flood volume reduction to detention volumes.  
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