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SWRP Technical Memoranda 
Completed to Date

 Task 3.1 – Data Collection and Previous and Current 
Planning Efforts
 Task 3.2 – Watershed Identification
 Task 4.3 -- Description of Approach Addressing Water 

Quality
 Task 4.4 – Metric and Methodologies for Identifying and 

Prioritizing GI Projects, and Evaluation and Selection of 
Appropriate Models and Tools for the SWRP



Data and Resources for SWRP Development

 Previous and Current Planning Efforts
• Regional Plans – RWQCB SF Bay Basin Plan, Bay Area IRWMP
• Santa Clara Basin Watershed Management Initiative Plans
• Santa Clara Valley Water District

– One Water Plan
– Resource management, infrastructure and operations plans

• Local Watershed Plans
– Storm Drain Master Plans
– San Francisquito Creek
– Green Infrastructure Plans



One Water: An Integrated Water Resources Master Plan

Flood waterStormwater

Water for habitat 
(and other species)

Water for the 
BaylandsRaw waterImported water

Recycled water

Groundwater



One Water - Integrated Goals

1. Valued and 
Respected Rain

Manage 
rainwater to 
improve flood 
protection, water 
supply, and 
ecosystem health

2. Healthful & 
Reliable Water

Enhance the 
quantity and 
quality of water 
to support 
beneficial uses

3. Ecologically 
Sustainable 
Streams & 
Watersheds

Protect, enhance 
and sustain 
healthy and 
resilient stream 
ecosystems

5. Community 
Collaboration

Work in 
partnership with 
an engaged 
community to 
champion wise 
decisions on 
water  resources

4. Resilient 
Baylands

Protect, enhance 
and sustain 
healthy and 
resilient baylands
ecosystems and 
infrastructure 



Data for SWRP 
Development

 All data and GIS layers 
collected and ready for 
analysis



Watershed Characterization Memo

 Provides SWRP planning area description, map and 
justification of planning area boundaries
 Describes relationship of watershed to other regional 

planning efforts
 Describes the subwatersheds for One Water planning 

as well as individual creek watersheds



Stormwater Resource Plan Area
and “One Water” Subwatersheds



Santa Clara Basin Subwatersheds



Bay Area IRWMP Regions



Water Quality Approach Memo

 Describes approach to address water quality requirements 
in the Water Quality Compliance section of the SWRP
• Activities generating or contributing to polluted runoff or that 

impair beneficial use of storm water and dry weather runoff

• Strategies in which the SWRP will be used to address the 
pollutant runoff or sources

• How the SWRP will be consistent with and help to implement 
applicable regulatory permits, TMDLs, and other relevant water 
quality requirements



Water Quality Issues
 PCBs (TMDL)

 Mercury (TMDL)

 Pesticides (TMDL)

 Trash/Litter

 Copper

 Bacteria

 Sediment

 SWRP will:
• Identify projects 

that remove 
pollutants from 
stormwater

• Include analysis 
of water quality 
metrics to 
prioritize projects

• Support develop-
ment of GI Plans 
to achieve load 
reduction goals



Santa Clara Valley Stormwater 
Resource Plan

• Metrics and Methodologies for Identifying and 
Prioritizing Green Infrastructure Projects

• Evaluation and Selection of Models & Tools 



Project Types

Regional Projects

Green Streets

Low Impact Development



Identify and Prioritize Stormwater and GI Projects

• Process tailored to SCVURPPP 
member agency and stakeholder 
preferences

• GIS screening of public parcels 
and rights-of-way

• Prioritization based on:
 Maximum effectiveness for 

stormwater capture

 Multiple benefits (groundwater 
recharge, reuse, enhancement of 
habitat or open space)



Physical Characteristics

Parcel land use
 Screen public 

parcels
 Prioritize land 

uses suitable 
for each 
project type



Physical Characteristics

Impervious area
 High impervious 

area is 
correlated to 
large runoff 
potential

 Priority given to 
sites with high 
imperviousness



Physical Characteristics

Hydrologic Soil 
Group
Grouped based on 
drainage 
characteristics of 
soils
 Group A

represents well-
drained soils

 Group D
represents 
poorly-drained 
soils.



Physical Characteristics

Slope
 Mild slopes are 

more feasible 
for stormwater
capture

 Steep slopes 
present 
difficulties with 
implementation 
& performance



Screening of Parcels
Screening

Factor
Parcel 

Characteristic Criteria Reason

Public Parcels

Ownership County, City, Town, SCVWD, 
Open Space Organizations Identify all public parcels for 

regional storm and dry weather 
runoff capture projects or onsite 
LID retrofits

Land Use Park, School, Other (e.g., Golf 
Course)

Protected Status Not classified as “protected” in 
CPAD Database

Suitability
Parcel Size

>0.25 acres
Adequate space for regional 
stormwater and dry weather 
runoff capture project

<0.25 acres Opportunity for onsite GI retrofit

Site Slope < 10 % Steeper grades present
additional design challenges



Screening of Rights-of-Way
Screening

Factor
Street Section 
Characteristic Criteria Reason

Selection

Ownership Public Potential projects are focused on public 
and right-of-way opportunities

Classification Local Roads
Focus on lower speed, lower traffic, 
neighborhood. Excludes arterial roads, 
highways and ramps.

Suitability

Surface Paved
Only roads with paved surfaces will be 
considering suitable. Dirt roads will be 
removed

Slope < 5%
Steep grades present additional design 
challenges; reduce capture opportunity 
due to increased runoff velocity

Speed <= 35mph Lower speed roads 



Prioritization Methodology

• Points assigned based on a variety of metrics for each site

• Metrics as proxies for GI effectiveness

• Sum of points determines rank among list of screened 
opportunities

Examples of Metrics Considered:
• Imperviousness (runoff-generating capability)

• Site Area (enough land available to locate a project)

• Hydrologic Soil Group (can the site infiltrate captured runoff?)

• Proximity to Hot Spot Areas (PCBs, Flood-prone watersheds)

• Ancillary Benefits (water supply, community enhancement, etc.)



Prioritization Metrics for Regional Projects
Metric Points Weight 

Factor0 1 2 3 4 5

Parcel Land Use Schools/Golf 
Courses Public Buildings Parking Lot Park / Open Space --

Impervious Area (%) X < 40 40 ≤ X < 50 50 ≤ X < 60 60 ≤ X < 70 70 ≤ X < 80 80 ≤ X < 100 --
Parcel Size (acres) 0.25 ≤ X < 0.5 0.5 ≤ X < 1 1 ≤ X < 2 2 ≤ X < 3 3 ≤ X < 4 4 ≤ X --

Hydrologic Soil Group D Unknown C B A --
Slope (%) 5 < X ≤ 10 4 < X ≤ 5 3 < X ≤ 4 2 < X ≤ 3 1 < X ≤ 2 0 < X ≤ 1 --
Proximity to Flood-prone 
Channels (miles) Not in sub-basin 3 < X 1 < X ≤ 3 X ≤ 1 2

Contains PCB Interest 
Areas None Moderate High 2

Within Priority 
Development Area No Yes --

Currently planned by City 
or co-located with other 
City project 

No Yes 2

Above groundwater basin No Yes --

Augments water supply No Yes --
Water quality source 
control No Yes --

Reestablishes natural 
hydrology No Yes --

Creates or enhances 
habitat No Yes --

Community enhancement No Yes --



Metric
Points Weight 

Factor0 1 2 3 4 5

Parcel Land Use Schools/Golf 
Courses Park / Open Space Parking Lot Public Buildings --

Impervious Area (%) X < 40 40 ≤ X < 50 50 ≤ X < 60 60 ≤ X < 70 70 ≤ X < 80 80 ≤ X < 100 --
Hydrologic Soil Group D Unknown C B A --
Slope (%) 5 < X ≤ 10 4 < X ≤ 5 3 < X ≤ 4 2 < X ≤ 3 1 < X ≤ 2 0 < X ≤ 1 --
Proximity to Flood-prone 
Channels (miles)

Not in sub-
basin 3 < X 1 < X ≤ 3 X ≤ 1 2

Contains PCB Interest 
Areas None Moderate High 2

Within Priority 
Development Area No Yes --

Currently planned by City 
or co-located with other 
City project 

No Yes 2

Above groundwater basin No Yes --

Augments water supply No Yes --
Water quality source 
control No Yes --

Reestablishes natural 
hydrology No Yes --

Creates or enhances 
habitat No Yes --

Community enhancement No Yes --

Prioritization Metrics for LID Retofit Projects



Metric Points Weight 
Factor0 1 2 3 4 5

Street Type Highway Arterial Collector Alley Local --
Imperviousness (%) X < 40 40 ≤ X < 50 50 ≤ X < 60 60 ≤ X < 70 70 ≤ X < 80 80 ≤ X < 100 --
Hydrologic Soil Group D Unknown C B A --
Slope (%) 4 < X ≤ 5 3 < X ≤ 4 2 < X ≤ 3 1 < X ≤ 2 0 < X ≤ 1 --
Proximity to Flood-prone 
Channels (miles) Not in sub-basin 3 < X 1 < X ≤ 3 X ≤ 1 2

Contains PCB Interest 
Areas None Moderate High 2

Within Priority 
Development Area No Yes --

Currently planned by City 
or co-located with other 
City project

No Yes 2

Above groundwater basin No Yes --

Augments water supply No Yes --
Water quality source 
control No Yes --

Reestablishes natural 
hydrology No Yes --

Creates or enhances 
habitat No Yes --

Community enhancement No Yes --

Prioritization Metrics for Green Street Projects



Example Results from Prioritization Method
Regional LID Green Street



Questions?



Evaluation of Models and Tools to Support 
the SWRP

• Tools for GIS screening to identify project opportunities

• Modeling of project benefits
 Pollutant load reduction

 Stormwater capture

29



GreenPlan-IT GIS-Based Site Locator Tool

• Combines physical 
properties of GI types 
with watershed GIS 
information to identify 
project opportunities

• Use to verify GIS 
screening analysis to 
identify GI project 
opportunities

30



Modeling of Project Benefits

SWRP Guidelines prepared by the State Water Resources 
Control Board

• Water Quality Projects Analysis – Projects should be modeled 
to estimate the watershed-wide pollutant load reductions to 
address all applicable TMDLs.

• Stormwater Capture and Use Project Analysis – Projects 
should be modeled to estimate the amount of stormwater
capture and use.

31



Reasonable Assurance Analysis

• Permittees shall prepare a reasonable assurance analysis 
that demonstrates how green infrastructure will be 
implemented in order to achieve a PCBs load reduction of 
3 kg/yr across the permit-area by 2040 (C.12.c.ii(2)).

• Permittees shall prepare a plan and schedule for PCBs 
control measure implementation and reasonable 
assurance analysis demonstrating that sufficient control 
measures will be implemented to attain the PCBs TMDL 
wasteload allocations by 2030 (C.12.d.i).

32



San Francisco Bay PCBs TMDL

Sediment Target:
1 ug/kg

Wasteload Allocation:
• 1 ug/kg
• 2M tons sediment/yr
=   2 kg/yr

Existing Load:
• 20 kg/yr
• 90% load reduction

Provision C.12.c
• 120 g/yr reduction during 

each of final 3 yrs of permit
• 3 kg/yr reduction by 2040 

via green infrastructure
• Reporting of progress by 

2020, 2030, and 2040



RAA Guidance



RAA Guidance



Overview of Candidate Models

• Storm Water Management Model (SWMM)

• Structural BMP Prioritization and Analysis Tool (SBPAT)

• System for Urban Stormwater Treatment and Analysis 

Integration (SUSTAIN)

• GreenPlan_IT Modeling and Optimization Tools

• Hydrologic Simulation Program FORTRAN (HSPF) and the 

Loading Simulation Program C++ (LSPC)

36



SWMM

• Released by EPA as public domain 
tool (proprietary versions available 
with varying interfaces and 
processes)

• Single event or long-term 
continuous simulation of runoff 
and pollutant loading

• LID Module for simulation of BMP 
processes in tandem with 
conventional stormwater
infrastructure 

37



SBPAT

• Public domain, GIS-based water 
quality analysis tool 
 Selecting and siting BMPs

 Quantifying pollutant reduction

• Utilizes SWMM for simulation of 
hydrology and pollutant loading 
(based on assumed land use 
EMCs)

• BMP pollutant reductions based 
on efficiencies reported in 
International BMP Database 
(ASCE and EPA)

38



SUSTAIN

• Released by EPA as public 
domain tool

• Provides linkages to separate 
models for simulating runoff and 
pollutant loading

• Includes processes for:
 Process-based BMP simulation

 Cost-optimization

39



GreenPlan-IT Modeling Tool

• Developed by the San 
Francisco Estuary Institute

• Includes processes from:
 SWMM5 – Runoff simulation

 SUSTAIN – GI processes

• Linkage to a cost-
optimization tool

• Pilot applications for 
select areas of 
Sunnyvale and San Jose

40



HSPF/LSPC

• Public domain model available 
from EPA and others

• Process-based simulation of 
hydrology and pollutant loading
 Surface runoff

 Subsurface baseflow

• HSPF model currently 
configured and calibrated for 
the Guadalupe River watershed

41
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HSPF/LSPC

• Public domain model available 
from EPA and others

• Process-based simulation of 
hydrology and pollutant loading
 Surface runoff

 Subsurface baseflow

• HSPF model currently 
configured and calibrated for 
the Guadalupe River watershed

42



Evaluation of Models to Support the SWRP 
(and RAA)

Key:  ● Highly capable,  Moderately capable, ○ Low capability, -- Not applicable             

Purpose 
Model 

SWMM SBPAT SUSTAIN GreenPlan-
IT 

HSPF 
/ LSPC 

Step 2 
(Characterization 
of Existing 
Conditions) 

Water Quantity ● ●  ● ● 

Water Quality ● ●  ● ● 
Step 3 
(Determination of 
Stormwater 
Improvement 
Goals) 

Wet-weather  ○ --   ● 

Dry-weather ○ ○ --  ○ ● 
Step 4 
(Demonstration 
that Management 
Actions Will 
Result in 
Attainment of 
Goals) 

Volume Control ●  ● ● ● 

Load Reduction ●  ● ● ● 
Cost-Benefit 
(optimization) 

Analysis  
-- ○ ● ● -- 

 



Key Factors Considered in Selecting Models to 
Support the SWRP (and RAA)

Key Factors Addressed 
Key: ● Addressed by model,  Partially addressed by model 

SWMM SBPAT SUSTAIN GreenPlan-IT  HSPF/LSPC 

Cost-effectively address all 
steps identified to support the 
RAA 

     

Capability to simulate the 
transport of sediment and 
associated loads of mercury 
and PCBs 

    ● 

Ability to transfer model(s) to 
SCVURPPP member agency 
staff for future operation 

●  ● ● ● 

Ability to support future master 
planning and implementation ●  ● ●  

 



Model/Tool 
GreenPlan-IT 

(GIS-Based Site 
Locator Tool) 

LSPC  SUSTAIN 

SWRP Analyses Supported 

GIS Screening of Project Opportunities ● -- -- 
Water Quality Projects Analysis -- ● -- 
Stormwater Capture and Use Project Analysis -- ● -- 

RAA Step Supported 

Step 2 (Characterization of Existing Conditions) -- ● -- 
Step 3 (Determination of Stormwater Improvement 
Goals) 

-- ● -- 
Step 4 (Demonstration that Management Actions 
Will Result in Attainment of Goals) 

-- -- ● 
 

Summary of Selected Models and Tools to 
Support the SWRP



Canoas Creek Watershed
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Average Annual Model Results:  10/1/1999 – 9/30/2015

Sediment (at Source) Sediment (Delivered to Mouth)



Green Infrastructure Modeling - SUSTAIN



Simulates 
effectiveness of 
projects during 
varying storm 
sizes and 
conditions

Green Infrastructure Modeling - SUSTAIN



Next Steps

• Review/comment:
 Metrics and Methodologies for Identifying and Prioritizing GI 

projects

 Evaluation and Selection of Appropriate Models and Tools for 
the SWRP

• Obtain input on planned projects that can be co-
located with projects (or included as projects) in 
the SWRP

• Begin the process!

50
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