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September 30, 2020
Mr. Michael Montgomery
Executive Officer
San Francisco Bay Region
Regional Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland, CA 94612
Subject:

Submittal of FY 2019-2020 Program Annual Report

Dear Mr. Montgomery:
I am pleased notify you that the Santa Clara Valley Urban Runoff Pollution Prevention Program’s
(SCVURPPP) FY 2019-20 Annual Report and FY 2019-20 SCVURPPP Co-permittee Annual Reports
have been submitted electronically to the San Francisco Bay Regional Water Quality Control Board (SF
Bay Water Board) in accordance with the directions provided by SF Bay Water Board staff in the
document entitled Guide for Submitting Electronic Documents. Together, these reports fulfill provision
C.17.a of NPDES Permit No. CAS612008 (Order No. R2-2015-0049) and document activities conducted
during FY 2019-2020.
The SCVURPPP Annual Report includes a certification statement pursuant to Permit Provision C.17.c
signed by the Program Manager, who was authorized by the Program’s Management Committee at its
September 17, 2020 meeting to submit the report on the behalf of all SCVURPPP Co-permittees. The
Program’s FY 19-20 Annual Report consists of 13 sections. Each section reports on the Program’s
activities associated with a specific Permit Provision, including our involvement in regional activities.
Tasks and activities conducted by the Program, but not required by a specific Permit Provision (e.g.,
street sweeping, Santa Clara Basin Watershed Management Initiative (SCBWMI) activities, etc.), are
included in the most appropriate section of the Annual Report.
Co-permittee Annual Reports were prepared by each SCVURPPP member agency and each also
includes a signed certification statement, pursuant to Provision C.17.c. In addition to the certification
statement, each Annual Report includes a completed Annual Report Form: Sections 1-15 and relevant
appendices and/or attachments.
I would like to draw your attention to two components of the Program’s FY 19-20 Annual Report regarding
PCBs and mercury load reduction requirements, that are submitted by the Program on behalf of all
SCVURPPP Co-permittees:
•

Section 11: Mercury and PCBs Controls, which demonstrates the achievement of the MRPstipulated PCBs load reductions for all SCVURPPP Co-permittees by July 1, 2020, as required
by Provision C.12.; and

•

Appendix 11-1: PCBs and Mercury TMDL Control Measures Implementation Plan and
Reasonable Assurance Analysis for the Santa Clara Basin, which is submitted in
compliance with Provisions C.11/12.c.ii(2) and C.11/12.d.iii, and describes control measure

** The Program’s FY 19-20 Annual Report is also available at www.scvurppp.org.
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implementation scenarios and timelines that could be implemented to achieve the PCBs and
Mercury TMDLs Wasteload Allocations for the Santa Clara Basin.
Please note that the SCVURPPP Program Manager submitted a Report of Waste Discharge (ROWD) to
the Water Board on July 1, 2020, as directed by the SCVURPPP Management Committee and in
compliance with Permit Provision C.20.
Additionally, the Program appreciates the flexibility of the SF Bay Water Board staff in allowing for
possible modifications of MRP-related activities during the ongoing COVID-19 pandemic. We are pleased
to report that SCVURPPP Co-permittees continued to affect good faith compliance with MRP 2.0 and
continued activities necessary to protect the public from a further imminent public health threats (should
that condition be identified in association with their municipal stormwater discharges) and to protect water
quality. The Program and Co-permittee Annual Reports provide further detail on any modifications that
were made during FY 19-20 to the extent, procedures, and/or timing of activities required in relevant
sections of the MRP to achieve compliance under the current circumstances.
The Program and SCVURPPP Co-permittees look forward to continued implementation of cost-effective
stormwater management programs in the future and working with you and your staff to successfully
prioritize and address new challenges during FY 2020-21. Please visit our website (www.scvurppp.org)
for additional information on the stormwater management activities conducted by the Program and
SCVURPPP Co-permittees.
Please contact me or Program staff (Jill Bicknell and Chris Sommers) if you have any comments or
questions.
Very truly yours,

Adam W. Olivieri, Dr. P.H., P.E.
Program Manager
cc: SCVURPPP Management Committee Members

National Municipal Stormwater and Green
Infrastructure Awards Program

Overall Highest Score
Phase I Organization
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Certification Regarding SCVURPPP Program Annual Report
"I certify, under penalty of law, that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to ensure that qualified personnel
properly gather and evaluate the information submitted.1 Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted, is, to the best of my knowledge and belief, true,
accurate, and complete.2 I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.3”

Submitted on behalf of the Santa Clara Valley Urban Runoff Pollution Prevention Program (per
Management Committee Direction)
September 30, 2020
Adam W. Olivieri, Dr. P.H., P.E.
Program Manager

1

Notwithstanding the above, certain attachments were prepared as regional submissions as part of BASMAA collaborative efforts
on behalf of all MRP Co-permittees.
2

Notwithstanding the above, some of the attachments are works-in-progress and are submitted only with the intent and for the
purpose of illustrating progress.
3

Even though the Program report contains and incorporates the individual Co-permittee annual reports as attachments, this
certification is made only with respect to the former; separate Co-permittee certifications have been provided with the latter.
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Section 1 Introduction
■ Background
Program Description
The Santa Clara Valley Urban Runoff Pollution Prevention Program (“Program”) is an association of
thirteen cities and towns in Santa Clara Valley, the County of Santa Clara, and Santa Clara Valley Water
District (“Co-permittees”) that share a common permit to discharge stormwater to South San Francisco
Bay. The Program incorporates regulatory, monitoring and outreach measures aimed at reducing
pollution in urban runoff to the “maximum extent practicable” to improve the water quality of South
San Francisco Bay and the streams of Santa Clara Valley. The Program is organized, coordinated, and
implemented in accordance with a Memorandum of Agreement (MOA) signed by the Co-permittees in
1990, 1999, 2005, 2006 and 2016. The MOA covers the responsibilities of each Co-permittee and a costsharing formula for joint expenditures.
In June 1990, the San Francisco Bay Regional Water Quality Control Board (Water Board or RWQCB)
issued the Program its first NPDES permit.1 The permit was reissued in 19952, 20013 (amended in 20014
and 20055), 20096 (amended in 20117) and 20158. The permit reissued in 2009, amended in 2011, and
reissued in 2015 is referred to as the Municipal Regional Stormwater NPDES Permit (MRP). The MRP
covers stormwater discharges from a total of 76 municipalities and local agencies in Alameda, Contra
Costa, San Mateo, and Santa Clara Counties, and the cities of Fairfield, Suisun City, and Vallejo9.

Program Management
At the inception of the Program, the Santa Clara Valley Water District (Valley Water) took the lead
responsibility for management of the Program. EOA, Inc. was later retained to provide Program
management services, and the Program’s Management Committee designated the District as the
Program’s fiscal agent. On July 1, 2005, the City of Sunnyvale became the Program’s fiscal agent.
The Program’s Management Committee (MC) is the official decision-making body for the Program. The
MC consists of at least one person from each Co-permittee who is officially designated and duly
authorized to vote in his or her capacity as representative to the Program. In most instances, Copermittees have also designated and authorized alternative representatives to vote in the absence of
the primary representative. In all cases, the person authorizing and designating the representative to
the Program is a duly authorized representative of the principal executive officer or ranking official of
the Co-permittee.

1

NPDES Permit No. CAS029718, Order No. 90-094.
NPDES Permit No. CAS029718, Order No. 95-180 (as amended 7/21/99).
3
NPDES Permit No. CAS029718, Order No. 01-024 (2/21/01).
4
NPDES Permit No. CAS029718, Order No. 01-119, Amendment Revising Provision C.3. (10/17/01).
5
NPDES Permit No. CAS029718, Order No. R2-2005-0035, Amendment Revising Order 01-119 (7/20/05).
6
NPDES Permit No. CAS612008, Order No. R2-2009-0074 (10/14/09).
7
NPDES Permit No. CAS612008, Order No. R2-2011-0083, Amendment Revising Order R2-2009-0074 (11/28/11).
8
NPDES Permit No. CAS612008, Order No. R2-2015-0049 (11/19/15).
9
NPDES Permit No. CAS612008, Order No. R2-2019-0004 (2/13/19), Amendment Revising Order R2-2015-0049 to include the Cities of Antioch,
Brentwood, and Oakley in Contra Costa County as part of the MRP, increased the number of MRP permittee agencies to 79.
2
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During the term of the Permit, the Program Manager will submit, on a “joint basis”, certain permitrequired reports and a certification statement to the Water Board on behalf of the Co-permittees.
In August 2010, Co-permittees authorized the Program to continue submitting “joint reports” and a
certification statement on their behalf. A signed confirmation statement from each Co-permittee
designating a MC representative and/or alternate for their agency and authorizing the Program
Manager to submit certain reports to the Water Board on their behalf was included within Appendix 1-1
of the Program’s FY 09-10 Annual Report. During FY 19-20, there were several changes made to MC
representatives and alternates. The signed confirmation statements authorizing these changes are
included within Appendix 1-1 of this Annual Report.

Program Annual Report
Permit Provision C.17.a of the MRP requires each Co-permittee to submit an Annual Report by
September 30 of each year. Program annual reports are not required in accordance with the MRP;
however, the Program’s Management Committee decided at its June 17, 2010 meeting that a Program
Annual Report is useful for documenting Program-wide activities and should be developed each year.
Individual Co-permittee annual reports refer to information provided within the Program Annual Report.

■ Organization of Report
The Program’s FY 19-20 Annual Report consists of 13 sections, with relevant tables placed at the end of
each section, and one Appendix. Each section reports on a specific Permit Provision. The Appendix
provides final work products and other relevant information related to the completion of Program
activities for specific provisions. Related tasks and activities not related to a specific Permit Provision
(e.g., street sweeping, Santa Clara Basin Watershed Management Initiative (SCBWMI) activities, etc.) are
placed in the most appropriate section. The structure of each Annual Report section, in most cases,
consists of the following:


Introduction – provides brief background information about the specific Permit Provision and its
requirements;



Program Activities – provides Program accomplishments for specific sub-provisions and/or
projects; and



Regional Activities – provides accomplishments conducted at the regional-level (e.g., BASMAArelated tasks) for specific sub-provisions and/or projects.

Following Section 1, the Program FY 19-20 Annual Report volume consists of the following sections:
Program FY 19-20 Annual Report
Section 2- Provision C.2 Municipal Operations
Section 3- Provision C.3 New Development and Redevelopment
Section 4- Provision C.4 Industrial and Commercial Site Controls
Section 5- Provision C.5 Illicit Discharge Detection and Elimination
Section 6- Provision C.6 Construction Site Control
Section 7- Provision C.7 Public Information and Outreach
Section 8- Provision C.8 Water Quality Monitoring
Section 9- Provision C.9 Pesticides Toxicity Control
Section 10- Provision C.10 Trash Controls
Section 11- Provision C.11/12 Mercury and PCBs Controls
Section 12- Provision C.13 Copper Controls
Section 13- Provision C.15 Exempted and Conditionally Exempted Discharges
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Section 2 Municipal Operations
■ Introduction
Provision C.2 of the MRP requires Permittees to implement appropriate best management practices
(BMPs) during operation, inspection and routine repair and maintenance of municipal facilities and
infrastructure to control and reduce non-stormwater discharges and polluted stormwater to storm
drains and watercourses. The provision identifies the following specific maintenance activities that
require development and implementation of BMPs:


Street and road repair and maintenance (C.2.a.),



Sidewalk/plaza maintenance and pavement washing (C.2.b.),



Bridge and structure maintenance and graffiti removal (C.2.c.),



Stormwater pump stations (C.2.d.),



Rural public works construction and maintenance (C.2.e.), and



Corporation yards (C.2.f.).

Provision C.10.b.i of the MRP requires Permittees to maintain, and provide for inspection and review
upon request, documentation of the design, operation, and maintenance of full trash capture systems.
The provision identifies specific maintenance activities to ensure that devices are operated and
maintained to meet full trash capture system requirements.

■ Program Activities
The SCVURPPP Municipal Maintenance Ad Hoc Task Group (AHTG) was formed in 2009 to assist Copermittees with implementing the new requirements in Provision C.2. The AHTG meets as needed to
address issues related to municipal maintenance activities. The AHTG did not meet in FY 19-20. An
updated pesticide tracking template for FY 19-20 was distributed to the AHTG in July 2020. While the
development of this template is related to the requirements in Provision C.9 Pesticide Toxicity Control,
the Municipal Maintenance AHTG will address compliance activities in Provision C.9 that are related to
municipal maintenance staff responsibilities.
Program staff continued to communicate with the AHTG via email to inform the group of MRP
requirement due dates and training opportunities.

■ Regional Activities
Program staff continues to participate in the BASMAA Municipal Operations Committee as needed and
provides input on activities being conducted at the regional level. The Municipal Operations Committee
did not meet during FY 19-20.
Program and Co-permittee staff actively participated in the BASMAA MRP 3.0 Reporting and Tracking
Workgroup. This workgroup discussed issues related to reporting in Provision C.2 of MRP 3.0. Provision
C.2 topics were discussed at the February 19, 2020 and May 12, 2020 meetings.
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Section 3 New Development and Redevelopment
Control Measures
■ Introduction
Provision C.3 contains the requirements for appropriate source control, site design, stormwater
treatment and hydromodification management measures in new development and redevelopment
projects to address stormwater runoff pollutant discharges and prevent increases in runoff flows, with
emphasis on implementation of low impact development (LID) techniques and Green Stormwater
Infrastructure (GSI). This section of the Annual Report describes the Program’s efforts during FY 19-20 to
assist Co-permittees to control the impacts of development on stormwater quality and flow through the
development project planning, review and approval process, and begin long term planning for
implementation of green infrastructure in public projects.

■ Program Activities
During FY 19-20, Program efforts continued providing assistance to Co-permittees on GSI requirements,
C.3 and Hydromodification Management Plan (HMP) implementation, and conducting training
workshops for municipal staff. The Program continued to support the C.3 Provision Oversight Ad Hoc
Task Group (C3PO AHTG) and use it as a forum to discuss Co-permittee needs, C.3 implementation
issues, and regional activities, and get input on Program and regional products. The C3PO AHTG met
approximately every other month in FY 19-20 to accomplish required tasks.

C.3.a. New Development and Redevelopment Performance Standard Implementation
This provision requires Co-permittees to update legal authority and development review and permitting
processes, and conduct training and outreach to address new C.3 requirements. It also requires Copermittees to encourage all projects not regulated by Provision C.3, but subject to the Co-permittees’
planning, building, development, or other comparable review, to include adequate source control and
site design measures.
The Program planned and held the Annual C.3 Workshop entitled “Installation and O&M Inspections of
Stormwater Treatment Measures” on October 29, 2019. The workshop included guidance on conducting
installation inspections and O&M inspections of stormwater treatment measures, and presentations on
Co-permittee inspection programs. A total of 114 municipal staff attended the workshop. The workshop
flyer, agenda, evaluation summary, and attendance list are included in Appendix 3-1.

C.3.c. Low Impact Development (LID)
LID Guidance
Program staff provided on-call technical assistance as needed to Co-permittee staff and consultants, via
email, phone conversations, and meetings, on implementation of LID at private and public development
projects.
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Biotreatment Soil Media (BSM) Specifications
During FY 19-20, the Program continued to support municipal staff, consultants, and suppliers who had
questions on the review and use of BSM. Program staff screened and worked with vendors that are
supplying the BSM product in the Bay Area and wished to be added to the vendor list that is posted on
the SCVURPPP website. The vendors must demonstrate an understanding of the BASMAA specification,
submit lab results and a sample of their BSM product, and use consistent terminology on their websites
advertising the product. Program staff updated the “SCVURPPP Biotreatment Soil Media Supplier List” in
December 2019 to add a new vendor. The updated list is posted at
https://scvurppp.org/2020/01/01/biotreatment-soil-media-supplier-list/. For the latest BSM
specification and verification checklists, see Appendix C of the SCVURPPP C.3 Stormwater Handbook1.
Participation in BASMAA Development Committee
Program and Co-permittee staff continued to participate in the BASMAA Development Committee to
implement the requirements under this provision, as many of the requirements were or will be met by
the development of regional products. Highlights of the tasks implemented by the BASMAA
Development Committee in FY 19-20 are presented under “Regional Activities”.
Site Design Awards
In 2006, the Program began an awards program for exemplary site designs to protect water quality. This awards
program recognizes Santa Clara Valley’s public agency and private development community leaders who are
solving site design challenges, reducing stormwater pollution and runoff quantity, and going above and beyond
the requirements of the MRP. An Awards Committee consisting of Program staff, Co-permittee representatives,
and an environmental group representative reviews the submittals and selects the winners. The Program
continued the Site Design Awards program in 2019-20 and issued a request for nominations in January 2020.
However, no nominations were received.

C.3.f. Alternative Certification of Stormwater Treatment Systems
Update of Qualified Consultants List
To assist Co-permittees in identifying third parties to conduct alternative certification reviews of
stormwater plans for proposed development projects and inspect LID treatment measures, the Program
has maintained a “List of Qualified Consultants” on its website. This is a list of licensed engineers who
are qualified to design or review proposed storm water treatment control measures and
hydromodification flow control facilities for new and redevelopment projects, have experience with the
sizing and design of LID treatment and HM measures, and/or experience with inspection of constructed
LID measures for consistency with approved plans. The list is updated every two to three years. The
current version of the list, completed August 22, 2018, is posted on the SCVURPPP website.
In June 2020, Program staff sent out a Request for Qualifications (RFQ) to consultants already on the list
as well as those who had requested to receive the RFQ. Program staff are reviewing the submitted
Statements of Qualifications and developing an updated list of qualified consultants. The final updated
list will be posted on the SCVURPPP website in September 2020.

1

https://scvurppp.org/2016/06/20/c-3-stormwater-handbook-june-2016/
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C.3.h. Operation and Maintenance of Stormwater Treatment Systems
Program staff continued to collect data from Co-permittees on newly installed treatment systems for
submittal to the Santa Clara County Vector Control District and Regional Water Board per Provision
C.3.h.iv.(2).

C.3.i. Required Site Design Measures for Small Projects and Detached Single-Family
Home Projects
Site Design Fact Sheets
Per MRP Provision C.3.i., Permittees must require development projects that create and/or replace
≥ 2,500 to < 10,000 square feet of impervious surface and detached single family home projects that
create and/or replace 2,500 square feet or more of impervious surface to install one of six site design
measures, beginning December 1, 2012. Program staff worked with the BASMAA Development
Committee and Geosyntec Consultants during FY 11-12 to develop regional standard specifications in
the form of four fact sheets on the following measures: pervious paving, landscape dispersion, rainwater
harvesting and use, and rain gardens. (The first three fact sheets cover the six required site design
measures, and the fourth fact sheet on rain gardens is an optional measure available to small and singlefamily home projects). The completed fact sheets were distributed to MRP Permittees in early
September 2012 as a resource for their use. The Program customized the fact sheets for SCVURPPP
member agencies and posted the fact sheets on its website (www.scvurppp.org). Co-permittees
continued to use the fact sheets as a resource in FY 19-20.

C.3.j. Green Infrastructure Planning and Implementation
The MRP contains requirements for green infrastructure planning, early implementation, outreach,
tracking and reporting. To continue to assist Co-permittees with meeting these requirements, Program
staff developed a GSI Work Plan for Program activities during FY 19-20 and completed the following
tasks.
Development of the Green Stormwater Infrastructure Handbook
In August 2019, Program staff completed the SCVURPPP GSI Handbook, which includes GSI project
design guidelines, details, and specifications. The GSI Handbook includes two parts. Part 1, General
Guidelines, provides guidance on selection, integration, prioritization, siting, and maintenance for GSI
applications. Part 2 provides engineering and technical details and specifications that can be customized
for construction plan submittals by designers, developers, and municipal agencies. The Final GSI
Handbook is available at: https://scvurppp.org/swrp/gsi/ . A webinar was held on November 7, 2019 to
update Co-permittees staff on the development process, sources of details, typical changes made, and
next steps. The webinar attracted 19 participants.
During FY 19-20, Program staff continued to update the details in Part 2 of the Handbook. The update
included revisions to bioretention details, pervious pavement details, and general typical details based
on comments received. Revised details, in PDF and CAD, are added to the SCVURPPP website as they are
completed.
Development of Guidance Materials
Program staff developed the following guidance materials to assist Co-permittees in implementing the
GSI requirements:
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•

Provision C.3 Data Form – Program staff updated the “Provision C.3 Data Form” and distributed
it to the C3PO AHTG in September 2019. The updated form is a fillable PDF that includes
equations that auto-calculate the replaced and new impervious areas for Regulated Projects.
The C.3 Data Form is posted on the SCVURPPP website at
https://scvurppp.org/2019/09/24/provision-c-3-data-form/

•

GSI Resource Library – Program staff continued to research and compile documents and
resources on GSI planning and implementation for an online GSI Resource Library for SCVURPPP
Co-permittees. The Resource Library also contains all final SCVURPPP GSI products and guidance
developed to date. The GSI Resource Library is currently hosted on a “members only” section of
the SCVURPPP website.

Green Infrastructure Outreach and Education
The Program conducted the following outreach/education activities about the GSI requirements:



Outreach to the Public - In FY 17-18, Program staff worked with
the Watershed Watch consultant and the Program’s Scripts
Review Work Group to develop animated advertisements on LID
techniques (e.g., rain gardens, rain barrels and pervious surfaces).
In FY 19-20 the Watershed Watch Campaign continued to use
these advertisements in social media and online advertising.
In FY 17-18, the Program developed an interactive Green Street
webpage (http://www.mywatershedwatch.org/residents/greenstreets/) for the Watershed Watch website. The webpage was in
the list of top ten visited pages on the Watershed Watch website
in FY 19-20. The BASMAA fact sheet on installing rain gardens was one of the top ten downloads
on the Watershed Watch website in FY 19-20.



Green Streets Symposium - Program staff worked with the organization Transportation Choices
for Sustainable Communities (TCSC) to plan a full-day symposium entitled “Green Streets for
Sustainable Communities”. The purpose of the symposium was to bring together elected
officials, city staff leaders, stormwater experts, complete street/transportation experts,
environmental activists, tree and urban ecology experts, and other stakeholders to explore how
to better fund, design, build, manage and maintain streets to optimize performance for people
and nature. The symposium, originally scheduled for March 2020, was postponed due to COVID19 and is now being planned as three half-day virtual sessions to be held on September 10,
September 25, and October 8, 2020.

Tracking and Reporting Progress on Green Infrastructure
Provision C.3.j.iv(2) requires Permittees to report progress on development and implementation of
methods to track and report implementation of green infrastructure measures and provide reasonable
assurance that load allocations for TMDLs are being met. In FY 2018-19, the Program developed the “GSI
Database”, an online GSI tracking system to obtain, store, and access C3 Regulated and GSI project data
at a county-wide level. The system also allows projects, control measures, and acres of treatment to be
visualized spatially on the web. After the SCVURPPP Reasonable Assurance Analysis (RAA) is completed,
the system will also calculate pollutant load reductions associated with these projects. The first version
of the GSI Database was only available to SCVURPPP Permittees; however, during FY 19-20, public
access and improved functionality were added to the system. SCVURPPP’s progress on development and
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implementation of methods to track and report pollutant load reductions associated with green
infrastructure implementation is described in Section 12 of the Annual Report.
Santa Clara Basin Stormwater Resource Plan
As a result of SB 985, the California Water Code now requires that any stormwater capture and use
project seeking grant funds from bond measures after January 1, 2014 must be part of a Stormwater
Resource Plan (SWRP). Proposition 1 (Water Bond) includes approximately $200 million for stormwater
projects, of which about $20 million was made available for planning grants in 2016. Program staff
worked with Valley Water staff (as lead agency) on a Prop 1 planning grant proposal to develop a
countywide SWRP that would be coordinated with Valley Water’s “One Water” Plan and Co-permittee
GSI Plans, and help make Co-permittees eligible for grant funding for GSI projects. The proposal was
submitted in March 2016, and in early July 2016, SCVURPPP and Valley Water were successful in
obtaining Prop 1 planning grant funds ($471,708) for development of a Storm Water Resource Plan
(SWRP) for the Santa Clara Basin in Santa Clara County. The grant agreement was finalized in February
2017, and SCVURPPP and Valley Water completed the SWRP in December 2018 and submitted it to the
State Grant Manager. Based on comments received, the SWRP was updated and the Revised Final SWRP
(August 2019) was re-submitted on September 19, 2019. On December 17, 2019, State Board staff sent
a letter of concurrence stating that that the SWRP is consistent with California Water Code
requirements. The final SWRP is posted at https://scvurppp.org/swrp/docs-maps/.

■ Regional Activities
Program and Co-permittee staff actively participated in the BASMAA MRP 3.0 C3/GI Work Group to
discuss, internally and with Water Board staff, issues to be addressed in Provision C.3 of MRP 3.0.
Program staff helped to lead these efforts and was co-lead of the Work Group. In FY 19-20, the Work
Group met approximately monthly, including 10 meetings held with Water Board staff and several
internal meetings. Key issues discussed included: regulated project thresholds; regulation of singlefamily homes; regulation of road reconstruction projects; alternative compliance options, Special
Projects provisions, asset management, and future GSI requirements.
Program and Co-permittee staff continued to participate actively in the BASMAA Development
Committee (DC) to implement regional MRP requirements under this provision. The Development
Committee accomplished the following regional tasks in FY 19-20:
Participation in Processes to Promote Green Infrastructure
Provision C.3.j.iii requires that Permittees individually or collectively, track processes, assemble and
submit information, and provide informational materials and presentations as needed to assist relevant
regional, State, and federal agencies to plan, design, and fund incorporation of green infrastructure
measures into local infrastructure projects, including transportation projects. Program staff and Copermittees continued to track and participate in the activities described in this section to comply with
this provision.
•

Urban Greening Bay Area – BASMAA’s efforts in FY 19-20 included continuing work on its
portion of the Urban Greening Bay Area grant from EPA (Water Quality Improvement Fund) to
the San Francisco Estuary Partnership/Association of Bay Area Governments. There were two
components of the grant project: 1) a Regional Green Infrastructure Roundtable process to
develop recommendations for integrating green infrastructure and stormwater management
funding and investments with future climate change and transportation investments within the
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region; and 2) a Bay Area Design Charrette to develop cost-effective and innovative “typical”
designs for integrating green infrastructure with bicycle and pedestrian improvements at
roadway intersections. The term of the grant project was July 1, 2015 to June 30, 2018, but the
term was extended to December 31, 2020 and additional funding provided to support follow-up
implementation for the Regional Roundtable.2
The main product of the Regional Roundtable was the “Roadmap of Funding Solutions for
Sustainable Streets” (Roadmap3), which was published in April 2018. The Roadmap identifies
specific actions to improve the funding of projects that include both complete streets
improvements and GSI, and is intended to assist relevant regional, State, and federal agencies to
plan, design, and fund incorporation of GSI measures into local infrastructure projects, including
transportation projects. Following completion of the Roadmap, BASMAA and SFEP formed a
Roadmap Committee to guide implementation of the Roadmap.
During FY 19-20, BASMAA’s participation in activities to implement the Roadmap included:
o

Continued coordination with transportation agencies – including the Metropolitan
Transportation Commission (MTC), the California Department of Transportation (Caltrans),
the California Transportation Commission (CTC), and the Federal Highway Administration
(FHWA) – to clarify GSI eligibility in federal, regional, and state transportation grant
programs (Roadmap Specific Actions 1- 1, 1-2, and 1-3).

o

In November 2019, BASMAA transmitted a memorandum to the above-listed regional and
state agencies, documenting the eligibility of GSI in applicable regional, state and federal
transportation funding programs and requesting the agencies’ participation in developing
fact sheets that clarify eligibility for sustainable streets in two federal transportation funding
programs – the Surface Transportation Block Grant Program (STP) and the Congestion
Mitigation and Air Quality Improvement Program (CMAQ) – as well as the California Senate
Bill 1 (SB 1) Road Maintenance and Rehabilitation Program.

o

On February 4, 2020, BASMAA representatives met with staff from MTC and Caltrans District
4 (the Caltrans District for the nine-county Bay Area), to develop an approach for a regional
fact sheet that focuses on the eligibility of GSI in projects funded by the STP and CMAQ
through the One Bay Area Grant (OBAG) program administered by MTC. The draft regional
fact sheet was reviewed by MTC staff and is scheduled to be finalized by September 2020.

o

On February 10, 2020, BASMAA held a conference call with CTC staff to develop an
approach for a statewide fact sheet that focuses on the eligibility of GSI in projects funded
by Senate Bill 1. CTC staff provided comments on the draft statewide fact sheet but deferred
further action pending documentation that there is interest in this topic beyond the San
Francisco Bay Area.

o

BASMAA worked with the U.S. Environmental Protection Agency (USEPA) staff liaison to the
Federal Highway Administration (FHWA) to have FHWA staff review BASMAA's November
2019 research memorandum. Similar to the CTC, FHWA questioned whether this issue is of
interest beyond the San Francisco Bay Area and California.

2

Work products of the Urban Greening Bay Area grant are posted at http://www.sfestuary.org/urban-greeningbay-area/#planning .
3
The Final Roadmap is available at: https://www.sfestuary.org/wpcontent/uploads/2018/05/Roadmap_Funding_Solutions_Sustainable_Streets_FINAL_reduced.pdf .
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Additionally, BASMAA representatives, including Program staff, participated in various other
efforts to promote GSI. BASMAA’s Annual Report Regional Supplement provides additional
information on regional participation in processes to promote GSI, along with a regional plan
and schedule for new and ongoing efforts to participate in processes to promote GSI. 4
•

Green Streets for Sustainable Communities Symposium – Program staff participated in ongoing
meetings of the organization Transportation Choices for Sustainable Communities, a research
and policy institute whose mission is to “advance understanding and support for sustainable
transportation as an essential component of livable communities and cities,” to plan a "Green
Streets for Sustainable Communities" symposium. The event was originally scheduled for March
2020, and has now been rescheduled as a three-day virtual series of seminars in September and
October 2020. The symposium will focus on multi-benefit approaches to rethinking streets as
Complete Streets, Green Streets, creating eco-corridors, and as people habitat for public
gathering and interaction. Details can be found at http://transportchoice.org/events/.

4

For more information, see BASMAA Annual Reporting for FY 2019-2020, Regional Supplement for New
Development and Redevelopment (Appendix 3-2).
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Section 4 Industrial and Commercial Site
Controls
■ Introduction
Provision C.4 requires Permittees to implement an industrial and commercial site inspection and control
program at all sites which could reasonably be considered to cause or contribute to pollution of
stormwater runoff, with follow-up and enforcement consistent with local Enforcement Response Plans
(ERPs), to prevent discharges of pollutants and impacts on beneficial uses of receiving waters. The
provision identifies specific elements of the program including identifying sites to inspect (C.4.b.ii.(1)),
inspection frequency (C.4.b.ii.(2)), inspection content (C.4.d.ii.(1)), data tracking (C.4.b.ii.(3) and
C.4.d.ii.(2)) and staff training (C.4.e).

■ Program Activities
The SCVURPPP Industrial and Commercial Business Inspection and Illicit Discharge Detection and
Elimination (IND/IDDE) Ad Hoc Task Group (AHTG) was formed in 2009 to assist Co-permittees with
implementing new requirements in the MRP. In FY 19-20 the AHTG met in October 2019, March 2020
and May 2020. Regional Water Board staff attended the October 2019 AHTG meeting. The AHTG
accomplished the following tasks related to industrial and commercial business inspection:


Outreach Material -- The AHTG updated the English, Spanish and Vietnamese versions of the
Preventing Storm Drain Pollution: Guidelines for Commercial and Light Industrial Facilities
booklet, updated the saw cutting BMP postcard, updated the Mobile Cleaner brochure into a
Fact Sheet format, and finalized a Fact Sheet on Restaurant BMPs. All of the materials are
available on the Watershed Watch website (www.mywatershedwatch.org).



SB 205 -- Program staff provided a November 2019 memo Interim Guidance on Implementation
of Senate Bill 205 to the AHTG. SB 205 applies to municipalities that issue business licenses. The
bill requires that applications for initial business licenses or business license renewals submitted
on or after January 1, 2020 demonstrate compliance with the General Permit for Stormwater
Discharges Associated with Industrial Activities (Order 2014-0057-DWQ) (Industrial General
Permit or IGP), by providing specific information including the Standard Industrial Classification
(SIC) codes for the business. Prior to issuing the business license, the municipality must
determine if the SIC codes require coverage under the IGP and confirm that documentation of
IGP enrollment (i.e. application, WDID, NEC or NONA identification numbers) corresponds to the
business. The city or county must transfer compliance information received to the State Water
Resource Control Board (State Water Board) if requested.



Industrial Inspector Training -- The Program did not have a training for inspectors this FY due to
the COVID-19 shelter-in-place order. Program staff provided a May 2020 memo Internal
Training Opportunities for IND/IDDE Stormwater Inspectors that included guidance and
materials for inspectors to complete in-house training.
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■ Regional Activities
Program and Co-permittee staff actively participated in the BASMAA MRP 3.0 C4/C5 Workgroup to
discuss, internally and with Water Board staff, issues to be addressed in Provision C.4 of MRP 3.0.
Program staff helped to lead these efforts and was co-lead of the Workgroup. There were two
internal Workgroup meetings held in December 2019 and January 2020. The Workgroup met with
Water Board staff on February 11, April 2, and May 13, 2020.
In addition, Program staff participated in the CASQA Industrial Subcommittee conference calls and
provided information of interest to Co-permittee staff. The Program also maintains a subscription to
the CASQA Industrial BMP Handbook portal for Co-permittees’ use.

4-2

Section 5
Illicit Discharge Detection and Elimination

September 30, 2020

Section 5 Illicit Discharge Detection and
Elimination
■ Introduction
Provision C.5 requires Permittees to implement an illicit discharge control program that includes a
centralized complaint collection component, and a follow-up component to target illicit discharge and
non-stormwater sources. The provision identifies specific elements of the program including follow up
and enforcement consistent with local Enforcement Response Plans (C.5.b), a central contact point for
complaints and spill reporting (C.5.c.), mobile business discharge control program (C.5.e.), and spill and
discharge complaint tracking system (C.5.d).

■ Program Activities
The SCVURPPP Industrial and Commercial Business Inspection and Illicit Discharge, Detection and
Elimination (IND/IDDE) Ad Hoc Task Group (AHTG) was formed in 2009 to assist Co-permittees with
implementing new requirements in the MRP. In FY 19-20 the AHTG met in October 2019, March 2020
and May 2020. Regional Water Board staff attended the October 2019 AHTG meeting. The AHTG
accomplished the following tasks related to illicit discharges:


Mobile Business Program – During FY 13-14, the AHTG developed an inventory and conducted
an outreach mailing to 160 mobile businesses located in Santa Clara County. The mailing
consisted of a letter introducing the stormwater program and the mobile business BMP
brochure. During FY 19-20, the AHTG members continued to provide additional businesses for
the inventory and outreach materials were mailed to newly identified businesses. The BMP
brochure was updated in FY 19-20 to a Fact Sheet that is available on the Watershed Watch
website. The regional inventory is available on the SCVURPPP members only webpage. Copermittees will also continue to distribute the fact sheet to mobile businesses as part of their
illicit discharge detection and elimination (IDDE) programs.
AHTG members provided information on mobile businesses that received enforcement actions
in their jurisdictions in FY 16-17 through FY 18-19 to compile into a table. This enforcement
action table was updated in FY 19-20 and is available on the SCVURPPP members only webpage.
This table will be used to track businesses that may receive enforcement actions from multiple
municipalities as part of the countywide mobile business enforcement strategy.



Inspector Training – The Program did not have a training for inspectors this FY due to the COVID19 shelter-in-place order. Program staff provided a May 2020 memo Internal Training
Opportunities for IND/IDDE Stormwater Inspectors that included guidance and materials for
inspectors to complete in-house training.



Outreach Material -- The AHTG updated the English, Spanish and Vietnamese versions of the
Preventing Storm Drain Pollution: Guidelines for Commercial and Light Industrial Facilities
booklet, updated the saw cutting BMP postcard, updated the Mobile Cleaner brochure into a
Fact Sheet format, and finalized a Fact Sheet on Restaurant BMPs. All of the materials are
available on the Watershed Watch website (www.mywatershedwatch.org).
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■ Regional Activities
Regional activities related to Provision C.5 are addressed, as needed, by the BASMAA Municipal
Operations Committee. Program staff continues to participate in this Committee and provides input on
activities that will be conducted by the Committee. There were no meetings this FY. The main regional
project conducted by this Committee related to Provision C.5 requirements is the Surface Cleaner
Training and Recognition Program. BASMAA currently maintains a Surface Cleaner Training and
Recognition Program that educates mobile surface cleaners about proper BMPs to protect water quality
and allows them to market themselves as “recognized” cleaners.
Program and Co-permittee staff actively participated in the following BASMAA MRP 3.0 Workgroups.
•

BASMAA MRP 3.0 C4/C5 Workgroup: Discussed, internally and with Water Board staff, issues to
be addressed in Provision C.5 of MRP 3.0. Program staff helped to lead these efforts and was colead of the Workgroup. There were two internal Workgroup meetings held in December 2019
and January 2020. The Workgroup met with Water Board staff on February 11, April 2, and May
13, 2020.

•

BASMAA MRP 3.0 Homelessness Workgroup: Discussed with Water Board staff issues related to
illicit discharges from homeless encampments and recreational vehicles (RVs). Meetings were
held February 24, April 1, and May 27, 2020.
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Section 6 Construction Site Controls
■ Introduction
Provision C.6 requires Permittees to implement a construction site inspection and control program at all
construction sites, with follow-up and enforcement consistent with local Enforcement Response Plans
(ERPs), to prevent construction site discharges of pollutants and impacts on beneficial uses of receiving
waters. The provision identifies specific elements of the program including six Best Management
Practices (BMPs) categories (C.6.c), the plan approval process (C.6.d), inspection frequency (C.6.e.ii.(2)),
inspection content (C.6.e.ii.(3)), data tracking and reporting (C.6.e.ii.(4) and iii.) and staff training (C.6.f).
In addition, Permittees maintain legal authority and an Enforcement Response Plan.

■ Program Activities
Co-permittee Guidance
The SCVURPPP Construction Inspection Ad Hoc Task Group (AHTG) was formed in September 2009 to
assist Co-permittees with implementing the new requirements in the MRP. The AHTG has developed a
number of tools to assist with implementation of the MRP, including an enforcement response plan
(ERP) outline, a model stormwater construction inspection form, an Excel workbook template for
construction inspection data tracking, and guidance for identifying high priority construction sites for
inspection during the wet season. The AHTG also has a series of eight tri-fold brochures of stormwater
BMPs related to different construction activities that are translated into Spanish and Vietnamese. There
is also a BMP Plan Sheet that includes BMPs from all of these brochures. These materials are available
on the SCVURPPP website and Watershed Watch website.
In FY 19-20, the AHTG met on November 5, 2019. At this meeting, the AHTG discussed the status of the
State Construction Stormwater General Permit reissuance, MRP 3.0 reissuance and the training
workshop.

Construction Inspector Training
The Program conducted a Construction Site Stormwater Compliance Workshop for municipal staff on
February 5 and 13, 2020 at Valley Water conference and field facilities in San Jose. The same workshop
content was offered on both days. The workshops included a presentation on BMP basics and the MRP
for new inspectors. The remaining workshop consisted of field sessions with several different vendors.
There were the following three field sessions: 1) mats/blankets, silt fence, compost socks, and straw
wattles; 2) storm drain inlet protection and check dams; and 3) stabilized construction site exit. A total
of approximately 124 municipal staff attended the two workshops. The evaluation forms indicated that
the majority of the attendees thought the workshop was either very useful or somewhat useful. The
agenda, attendance list and evaluation summary for the workshop are included in Appendix 6-1.
Workshop presentations are available on the Program’s website (www.scvurppp.org).
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■ Regional Activities
Program staff participated in the BASMAA Development Committee, which serves as the forum for
discussion of regional issues and activities related to Construction Site Control. In FY 19-20, there were
no construction-related issues discussed by the Committee.
Program and Co-permittee staff actively participated in the BASMAA MRP 3.0 Reporting and Tracking
Workgroup. This workgroup discussed issues related to reporting in Provision C.6 of MRP 3.0. Provision
C.6 topics were discussed at the February 19, 2020 and May 12, 2020 meetings.
In addition, Program staff participated in the CASQA Construction Subcommittee conference calls and
provided information of interest to Co-permittee staff. The Program also maintains a subscription to the
CASQA Construction BMP Handbook portal for Co-permittees’ use.
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Section 7 Public Information and Outreach
■ Introduction
The goals of the Public Information and Outreach (Public Information and Participation or PI/P) element
of the Program are to identify and change behaviors that adversely affect water quality, and to increase
the understanding and appreciation of streams and the Bay. The Program’s FY 19-20 PI/P Work Plan
provided a strategy to achieve these education and public participation goals with specific projects
funded in the Program’s FY 19-20 budget. The Program’s Watershed Education and Outreach Ad Hoc
Task Group (WEO AHTG) helps direct and provide input on PI/P Work Plan projects.
Highlights of the accomplishments of FY 19-20 PI/P projects and ongoing projects from previous years
are described in the sections below according to permit requirements.
The Program implemented the following PI/P projects in FY 19-20:


Program Activities



Outreach Campaigns – Watershed Watch Campaign (Provision C.7.b.)



Public Opinion Survey (Provision C.7.b.iii)



Stormwater Pollution Prevention Education (C.7.c)



Public Outreach Events (Provision C.7.d.)



Citizen Involvement Events - Watershed Watchers Program at the Don Edwards San
Francisco Bay National Wildlife Refuge, and funding for advertising the Coastal Cleanup Day
(Provision C.7.d.)



Watershed Stewardship Collaborative Efforts (C.7.e)



School-Age Children Outreach - ZunZun School Assemblies and Watershed Watchers
Program at the Don Edwards San Francisco Bay National Wildlife Refuge. (Provision C.7.f.)

Program and Co-permittee staff actively participated in the BASMAA MRP 3.0 Tracking and
Reporting Work Group to discuss, internally and with Water Board staff, issues related to reporting
in Provision C.7 of MRP 3.0. Program staff helped to lead these efforts and was co-lead of the Work
Group. Provision C.7 topics were discussed at the February 19, 2020 and May 12, 2020 meetings.

■ Program Activities
The Program’s outreach activities are guided by the goals and objectives described in the SCVURPPP
Watershed Education and Outreach Strategy (Strategy), updated in FY 15-16. The 2016 Strategy
identifies target audiences and example messages and includes goals and measurable objectives for
implementation through FY 19-20.

C.7.b. Outreach Campaign
The Program’s outreach activities are conducted under the umbrella of the Watershed Watch Campaign
(Campaign). The Campaign completed 20 years of implementation (and 19 years of advertising) in FY 19-
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20. The Campaign implemented various outreach activities including media advertising. The FY 19-20
Campaign Work Plan and Media Advertising Plan are included in Appendix 7-1.
The following tasks were completed by the Program’s consultant, with assistance from Program and Copermittee staff, during FY 19-20. The FY 19-20 Watershed Watch Campaign Annual Report is included in
Appendix 7-1.


Task 1: Creative Development – Developed new artwork
for Watershed Watch string backpacks. Assisted with
developing a flyer on proper disposal of masks, gloves, and
wipes. Updated various outreach pieces/advertisements as
needed for media promotions, outreach events, and
website posting.



Task 2: Media Advertising – Conducted a media promotion
consisting of radio, television, and digital advertising.
Messages included less-toxic pest management, litter
prevention, Green Gardener program promotion, car
washing, and proper disposal of household hazardous
waste. Overall, the Watershed Watch media buys included
1,812 radio advertisements (949 paid and 863 free), 107
television advertisements (81 paid and 26 free), and 42
digital media advertisements (39 paid and 3 free). The net
advertising budget for media was $102,952. Media partners
provided an added value package of benefits and resources
of $75,112. Additional details on the media campaign are
included in the FY 19-20 Watershed Watch Campaign YearEnd Report included in Appendix 7-1.

Watershed Watch backpack showing
Santa Clara Valley creeks



Task 3: Partnership and Added Value Development–
Continued development of the partner database. In FY 1920, 11 Watershed Watch partners offered discounts with
the Watershed Watch discount card. Negotiated significant
added-value resources from media and community
partners. These include free advertising, discounts on
products and services, live promotions, etc. Additional
details are included in the Watershed Watch Campaign
Year-End Report included in Appendix 7-1.



Task 4: Website Maintenance – Continued to maintain the
Watershed Watch website. The Watershed Watch Web
Statistics Report is included in Appendix 7-1.



Task 5: Social Media Campaign – Continued to maintain the Campaign’s Facebook and Twitter
pages. Conducted monthly quizzes on Facebook to increase engagement. The Campaign’s
Facebook page currently has 1,553 fans and the Twitter page has 534 followers. The Campaign’s
Instagram page currently has 265 followers.



Task 6: Events Coordination – Coordinated and attended community outreach events, as
needed.



Task 7: Public Relations – Publicized the fall 2019 Green Gardener Training.
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Task 8: FY 19-20 Annual Report and FY 20-21 Work Plan Development – Developed the FY 1920 Year-End Report and the FY 20-21 Work Plan.

Evaluation of Effectiveness
Many factors indicate that the FY 19-20 Watershed Watch Campaign was a success (see the FY 19-20
Watershed Watch Campaign Year-End Report in Appendix 7-1). Some of these include:


The continued successful partnership with Classic Car Wash, Premier Car Wash, Happy Hollow
Park and Zoo, and Jiffy Lube;



The large number of gross impressions made by media advertising: 12,771,794;



The added value package of benefits and resources of $81,807 provided by media and
community partners;



The added value of car washes and discounts ($3,020); and



The increase in Watershed Watch website visits (122,723 visits in FY 19-20, compared to 61,033
total visits in FY 18-19).

C.7.b.Post-Campaign Public Opinion Surveys
Municipal Regional Permit (MRP) Provision C.7.b. Advertising Campaign requires Permittees to conduct
an outreach campaign, and to conduct a post-campaign effectiveness assessment/evaluation to identify
and quantify the audiences’ knowledge, trends, and attitudes and/or practices and measure the overall
population’s awareness of the messages and behavior changes achieved by the outreach campaigns.
The Program conducted a Public Opinion Survey of Santa Clara Valley residents in May 2020 to meet this
requirement and track progress towards the Goals described in the SCVURPPP Public Outreach Strategy.
Information on the 2020 Public Opinion Survey is provided below.
SCVURPPP 2020 Public Opinion Survey
In March 1991, the Program conducted its first public opinion survey to determine public awareness of
urban runoff pollution issues. The Program has been conducting public opinion surveys approximately
every five years since the 1991 survey. Surveys were conducted in 1996, 1999, 2003, 2009, and 2014. In
2020, SCVURPPP again conducted a public opinion survey to estimate if any changes have occurred in
the public’s understanding of watershed and pollution prevention issues since 2014.
The Program contracted with FM3 Research to conduct the Public Opinion Survey. FM3 Research
conducted an online and phone (landline and cell) survey of Santa Clara Valley residents in May 2020.
Overall, 651 interviews were conducted, including 80 high school students. Highlights of survey results
are below:
•

Santa Clara Valley residents continue to understand that their actions impact local water
quality. 79% of respondents believe that private residents are “somewhat responsible” or
“very responsible” for water pollution; compared to 75% in 2014.

•

Many pollution prevention actions show positive changes (sum of “Do Now” and “Very
Willing”), including the following:
– Hire exterminators and pest control professionals that use less-toxic pest control or
are very willing to - 61% in 2020, compared to 54% in 2014.
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–

–

Use less-toxic substances and methods, such as baits and traps instead of poisonous
sprays, to control pests and weeds in your lawn and garden methods – 63% in 2020,
compared to 55% in 2014.
Wash cars on an unpaved surface, instead of in the street or driveway – 42% in
2020, compared to 37% in 2014.

•

Understanding of the watershed concept has improved. In 2020, 32% of respondents could
define a watershed compared to 27% in 2014.

•

In 2020, 80% of residents understand that water that runs into the storm drains is not
treated compared to 75% in 2014.

In FY 20-21, the WEO AHTG will further analyze survey results and develop an outreach strategy for
conducting future outreach.
The 2020 Public Opinion Survey Report is included in Appendix 7-2.

SCVURPPP Partnership with the City of San José’s Outreach Campaign with San José
Sharks
In FY 19-20, the City of San José’s Environmental Services Department (ESD) continued its partnership
with the San José Sharks to conduct outreach to encourage residents to adopt behaviors that will help
reduce waste and prevent stormwater pollution. SCVURPPP provided funding to the City of San José to
support this partnership.
In March 2020, ESD’s Watershed Protection division and SCVURPPP partnered for a one-month mass
media English-language campaign to promote creek cleanups. Sharks players Timo Meier and Kevin
Lebanc were featured on advertisements with the call to action “Be a team player for healthy creeks!
Volunteer for a creek cleanup. MyWatershedWatch.org.” The campaign included advertising on local
VTA bus shelters and light rail stations, and digital advertising on Facebook, Twitter, and Google. The
SCVURPPP Scripts Review Work Group provided feedback on the creative for the advertisements.
Program staff helped identify shelters in high/medium trash hot spots for placing the advertisements
Evaluation of Effectiveness
Transit advertising received an estimated 5.2 million impressions, and digital advertising received more
than 1.27 million impressions. The Facebook ad garnered 870 clicks to the Watershed Watch website.
In-stadium outreach included four home games with LED signage that reached nearly 69,000 fans.
Visits to the Watershed Watch website increased from 5,204 in March 2019 to 21,267 in March 2020, a
309 percent increase. SCVURPPP also ran a non-Sharks YouTube and radio ad campaigns the same
month that also contributed to the website visits.

C.7.c. Stormwater Pollution Prevention Education
Program’s Toll-Free Telephone Numbers and Websites
The Program maintained two toll free telephone numbers, the Program’s information number (800-7942482) and the Watershed Watch hotline (866-WATERSHED), for calls from the public and requests for
information. Program and Watershed Watch consultant staff continued to maintain the Program and
Watershed Watch websites respectively.
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The Watershed Watch website includes extensive information on stormwater pollution prevention and
watershed protection for residents, businesses, and students. All SCVURPPP outreach brochures are
available on the website for download. Program and Co-permittees activities such as outreach events,
thermometer exchange events, and the Santa Clara Valley Green Gardener training are promoted on the
website. The website also includes a contact form that visitors can fill out to request brochures or
information. The website address is included on all Watershed Watch Campaign outreach materials,
giveaways, and advertisements
Individual agency points of contact are publicized on Program outreach materials and websites and the
point of contact list is maintained by the Program and their authorized agents. The Management
Committee Contact List and the Construction-Illegal Discharge-Industrial Inspection Contact List are
included in Appendix 7-3.
Regional Point of Contact
BASMAA continued to maintain the Baywise website (www.Baywise.org) as a regional point of contact.
Evaluation of Effectiveness
The Watershed Watch website continued to receive many visits this year. The website received a total
of 122,723 visits in FY 19-20, compared to 61,033 in FY 18-19. COVID-19 shelter-in-place order for Santa
Clara County coincided with an increase in website activity. More people were home and using the
internet. Media campaigns that may have also contributed to the increase in activity during the same
time frame included the City of San Jose’s Google Ad campaign in March and May that directed people
to the Watershed Watch website, Watershed Watch radio and digital ad campaigns promoting less-toxic
pest control and litter prevention messages, and the Watershed Watch car wash giveaway radio contest.
Additional details are included in the Watershed Watch Web Statistics Report provided in Appendix 7-1.
Program staff received 8 requests on the Watershed Watch website for outreach materials, and 21
requests for information. Program staff also responded to approximately 10 calls from the public in FY
19-20. The number of calls on the hotline have been low in the last few years due to more people using
the website to obtain information.

C.7.d. Public Outreach and Citizen Involvement Events
Public Outreach Events
Program staff, the Watershed Watch consultant, and Co-permittees staffed five events to conduct
outreach on IPM, proper car washing, litter, and general storm water pollution prevention outreach was
conducted. Events were selected based upon target audience and expected attendance. Outreach
events in conducted in FY 19-20 included:


Day on the Bay, Sunday, October 13, 2019, Alviso Marina County Park, San José



Pumpkins in the Park, October 12, 2019, San José



Delta Queen Classic Car Wash, September 10, 2019, Campbell



Montague Premier Car Wash, San José, September 25, 2019



Valley Water Landscape Summit, February 27, 2020

The Watershed Watch event display was used at most events. The display features a central panel titled
“You are the Solution to Water Pollution” that includes an illustration to show the impact of daily
activities on stormwater pollution. The side panels are pollutant/behavior specific and changed
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according to the event focus. The side panels address the
following issues: preventing litter, practicing Integrated Pest
Management, and environmentally friendly car washing.
Event staff distributed the following brochures at the
events: Less-Toxic Pest Management fact sheets, “10 Most
Wanted Backyard Bugs” brochures, “Manage Pests in your
Home and Garden” pocket guides, “You are the Solution to
Water Pollution” brochures, and “Clean Cars & Clean
Creeks” brochures. Giveaways included flyswatters,
Watershed Watch sports backpacks, and temporary tattoos.
The flyswatters have the Watershed Watch website, hotline
number and the words “The Original Earth-Friendly Pest
Control” printed on them. The bean bag game for children
was used at most of the outreach events. Children learn
about the proper disposal of wastes by tossing bean bags
that represent different wastes (e.g., soap, paint, fluorescent
light bulbs, candy wrappers, pesticides etc.) into appropriate
holes (sanitary sewer, storm drain, household hazardous
waste collection center, recycle, or garbage). The bean bag
Children lining up to play the bean bag toss
labeled “rain” is the only one that is tossed into the hole
game at an outreach event.
marked “storm drain”.
Due to the cancellation of planned public outreach events in spring and summer as a result of the
COVID-19 shelter-in-place order, the following tasks were conducted to continue outreach to residents:
•

Publicizing virtual events – Virtual events conducted by community organizations and
Permittees were promoted on the Watershed Watch website and social media platforms.

•

Car wash contest - The three 50% off car wash events scheduled for May and June 2020 were
canceled due to the COVID-19 order and replaced with an on-air contest. Montague Premier Car
Wash (located at 790 Montague Expressway, San José), a Watershed Watch partner, donated 40
full-service car wash gift cards for the contest. The contest ran on four radio stations from June
29 through July 10. Participating radio stations were: KBAY, KEZR, KUFX and KRTY. Radio DJs for
KBAY, KEZR and KUFX directed listeners to their station websites to enter to win, and KRTY
announced the daily question and took responses to award one car wash gift card per weekday
to someone who answered correctly. SCVURPPP staff provided them with questions that were
previously approved for use in the Watershed Watch monthly Facebook quiz.

Evaluation of Effectiveness
Event staff distributed approximately 1,700 fact sheets, brochures, and giveaways at the five outreach
events. The bean bag game continued to be very popular at events and offered a good opportunity to
educate children and adults about stormwater pollution prevention. Approximately 545 children and
adults played the bean bag game at events this year.
The car wash radio contest received good participation from listeners. KBAY and its partner radio
station KEZR received 61 entries via their website contest entry form. KRTY conducted a daily on-air quiz
question Monday-Friday for two weeks, and awarded a car wash gift certificate to the first caller with
the correct answer. KUFX received 45 entries for their online context.
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Citizen Involvement Events
The Program provided funding for the following citizen involvement events:
1) The Don Edwards San Francisco Bay Wildlife Refuge (Refuge) – A number of citizen involvement
and stewardship programs were conducted as part of the Program-funded Watershed Watchers
Program at the Refuge. Participants worked in the Refuge gardens planting native plants, pulling
non-native plants, and mulching. More details are included in the Watershed Watchers Report
provided in Appendix 7-4
2) Creek Cleanup Events – In FY 19-20, the Creek Connection Action Group (CCAG) sponsored one
creek cleanup event: Coastal Cleanup Day on September 21, 2019. The National River Cleanup
Day on May 15, 2020 was canceled due to COVID-19 shelter-in-place order. The Program
provided financial support for advertising the Coastal Cleanup Day event and promoted it on the
Watershed Watch website and social networking sites.
Evaluation of Effectiveness
Citizen Involvement Events at the Refuge – A total of 358 people participated in the citizen involvement
events conducted at the Refuge, which is a decrease from 825 attendees in FY 18-19. However, this
decrease can be attributed to the cancelation of events from March through June due to the COVID-19
shelter-in-place order.
Creek Cleanup Events – Table 7-1 summarizes the results by Coastal Cleanup Day event for FY 19-20.
Table 7-2 summarizes the total number of sites, number of volunteers, and pounds of materials
collected each year since FY 00-01.
Table 7-1 Results for Coastal Cleanup Day for FY 19-20.*
Coastal Cleanup Day
September 21, 2019
Number of sites

46

Number of volunteers
Pounds of recyclables
Pounds of trash

2,166
4404
48,893

Pounds of material (trash plus recyclables)

53,297

* Data includes quantities of trash and volunteers from sites located in Gilroy and Morgan Hill

Beginning in FY 01-02, some site managers implemented a procedure for separating out recyclable
materials from trash prior to weighing it. Thus, the total pounds of material collected are the sum of the
recyclables and trash quantities. According to Valley Water, this procedure is done more frequently at
Coastal Cleanup Event sites than at National River Day sites. Since this procedure is not done at all sites,
it is more appropriate to compare the total quantities of materials collected rather than the individual
components.
The total amount of trash and recyclables collected during the two creek cleanup events for the last ten
years (one cleanup event during FY 19-20) is plotted in Figure 7-1. The average pounds of trash and
recyclables collected at each site during the two creek cleanup events for the last ten years (one cleanup
event during FY 19-20) is plotted in Figure 7-2.
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Table 7-2 Summary Results of Creek Cleanup Events, September 2000 – June 2019*
No. of
No. of
lbs. of
Total lbs.
lbs. of trash
sites
volunteers
recyclables
collected
FY 00-01
41
1,745
n/a
58,108
58,108
FY 01-02
37
1,742
13,750
59,340
73,090
FY 02-03
48
2,091
8,071
44,883
52,954
FY 03-04
56
1,943
6,537
36,718
43,255
FY 04-05
61
1,618
7,890
39,730
47,620
FY 05-06
55
1,458
4,110
29,248
33,358
FY 06-07
44
1,631
15,394
52,067
67,461
FY 07-08
51
1,534
23,570
49,194
72,764
FY 08-09
56
2,298
38,960
123,591
162,551
FY 09-10
69
2,554
13,893
52,271
66,164
FY 10-11
87
2,827
10,656
51,044
61,700
FY 11-12
86
2,740
9,183
50,700
64,065
FY 12-13
80
2,582
12,330
50,601
62,931
FY 13-14
97
2,758
8,694
62,862
71,556
FY 14-15
99
2,703
6,676
78,424
85,130
FY 15-16
93
2,953
6,002
80,291
86,293
FY 16-17
81
3,134
9,529
81,975
91,144
FY 17-18
94
3,382
9,043
98,856
107,898
FY 18-19
89
3,001
11,098
92,355
103,453
FY 19-20
46
2,166
4,404
48,893
53,297
Annual
69
2,343
11,568
62,058
73,240
Average
Total
1,372
46,860
219,790
1,241,151
1,464,792

Average
lbs./site
1,417
1,975
1,103
778
781
607
1,533
1,427
2,903
958
701
745
787
738
860
927
1,125
1,052
1,137
1,159
1,134
21,554

* Data includes quantities of trash and volunteers from sites located in Gilroy and Morgan Hill. Data for FY 19-20 do not include
results from National River Cleanup Day, which was scheduled for May 15, 2020 but canceled due to the COVID-19 shelter-inplace order.
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Figure 7-1 Amount of Trash and Recyclables Collected During
Creek Cleanup Events
(Last 10 years)
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Figure 7-2 Average Pounds of Trash and Recyclables Collected
at Each Site During Creek Cleanup Events
(Last 10 years)
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Co-permittees intend to continue participating in creek cleanups in future fiscal years, as they provide a
valuable opportunity for citizen participation as well as an important element of a trash management
program. Table 7-3 summarizes the Program-funded FY 19-20 public outreach and citizen involvement
events, including evaluation of effectiveness.
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C.7.e. Watershed Stewardship Collaborative Efforts
Santa Clara Basin Watershed Management Initiative
During FY 19-20, the Program actively supported the Santa Clara Basin Watershed Management
Initiative (SCBWMI) by participating in the Land Use Subgroup and the Santa Clara Valley Zero Litter
Initiative.
Zero Litter Initiative
The Zero Litter Initiative (ZLI) Steering Committee continued to meet monthly, and focused on the
following efforts:
•

Coordination with Caltrans, Caltrain and Valley Transportation Authority (VTA): ZLI participants
continued coordination meetings with Caltrans, Caltrain and VTA on trash-related issues,
including Adopt-A-Highway and on/off ramps, homeless encampment cleanups, and using
highway message boards for anti-litter awareness. The ZLI conducted a web-based conference
with Caltrans, Caltrain and VTA staff on March 30, 2020 and discussed stormwater trash
management activities and coordination with municipal staff.

•

Alameda County Regional Illegal Dumping Task Force: The ZLI coordinated on illegal dumping
issues with a statewide task force organized by the office of Alameda County Board of
Supervisor, Nate Miley. The Task Force meets quarterly and many Bay Area municipal staff are
active participants, sharing best management practices related to illegal dumping actions,
enforcement and reduction practices. The Task Force was planning a conference to be held in
San Jose in April of 2020, but it was postponed due to the shelter-in-place order.

•

Trash Information Sharing Webinars: The ZLI has held three webinars to provide information on
trash in stormwater and management actions that can reduce trash in waterways. The first
webinar was held in 2016 and covered franchise agreements, multi-family dwellings and rightsize-right service for solid waste management. The second webinar in January 2018 focused on
the impacts of cigarette butts on stormwater quality and controls for managing this frequently
littered item. A third webinar was held in July 2018 and focused on actions being taken to
reduce the impacts of plastic straws on stormwater quality. Another webinar is currently
planned for fiscal year 2020-21.

•

Volunteer Creek Cleanup Fact Sheet: The ZLI created a four-page factsheet on the actions taken
by municipal agencies related to Volunteer Creek Cleanups in the Santa Clara Valley. The
factsheet contained information on data, coordination, background and goals. Additional
information can be found in Section 10. The factsheet can be found at
https://scvurppp.org/2020/04/13/volunteer-creek-cleanups-in-santa-clara-county/.

•

Coordination with the Technical Advisory Committee of the Santa Clara County Recycling and
Waste Reduction Commission (RWRC TAC): In 2019, the ZLI shared litter management practices
with the RWRC TAC to reduce litter and waste in relation to the design and operation of new
and existing buildings including multi-family properties. In 2019-20, the ZLI assisted the RWRC
TAC with the development of a model ordinance to reduce single-use foodware and litter that
could be used county-wide by municipal agencies to achieve sustainability and stormwater
goals.
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C.7.f. School-Age Children Outreach
ZunZun Musical Assembly
Each year the Program sponsors up to fifty ZunZun assemblies at elementary schools in the Santa Clara
Valley. These bilingual musical assemblies educate elementary school students and their teachers on
watersheds and urban runoff pollution prevention. ZunZun performances use physical comedy,
audience participation and musical instruments to educate teachers and children about watersheds and
stormwater pollution prevention.
The Program’s Schools and Youth Education and Outreach Work Group provides a list of schools for
ZunZun to contact. The list includes schools with high Hispanic populations and high Asian/Pacific
Islander populations. A list of 188 schools was provided to ZunZun in FY 19-20.
Due to COVID-19 shelter-in-place order, seven assemblies scheduled for spring 2020 were canceled. The
remaining budget was used to record the assembly and make it available on YouTube, along with three
other existing educational videos. A flyer publicizing the online assembly was distributed to local
schools. The flyer included a link to an online quiz for students to gauge their awareness of watershed
and pollution prevention behaviors.
Evaluation of Effectiveness
In FY 19-20, ZunZun conducted 43 assemblies at 22 elementary schools in eight cities. The assemblies
reached approximately 10,490 students and their teachers. The list of schools that received the
assemblies is included in Appendix 7-5. ZunZun assemblies were evaluated using postage-paid
evaluation cards that were distributed to all teachers present at the performances, and online surveys
sent after the assembly. The Program received completed evaluation cards from 105 teachers. In
addition, two teachers completed the online surveys. Overall, the feedback has been very positive and
indicates an increase in the students’ knowledge about watersheds and pollution prevention. The
recording of the assembly posted on YouTube received 448 views and 40 students completed the quiz.
The FY 19-20 Teacher Evaluation Report and the FY 19-20 ZunZun School Assembly Report are included
in Appendix 7-5.
ZunZun continued to distribute pledge forms titled “I Pledge to Keep My School Clean” to teachers after
each assembly. The pledge form requires students to dispose of trash or recyclables properly or pick up
litter, for a week. Students sign the pledge each day to indicate completion of the activity. Teachers
were asked to fax or email the completed pledge form to Program staff and enter their class to win
monthly prizes. The Program received completed pledge forms from nine classrooms. The Watershed
Watch sports backpacks were sent to one classroom each month. In addition, Watershed Watch tattoos
and a certificate of appreciation were sent to each classroom that sent a completed pledge form.
Watershed Watchers Program at the Don Edwards San Francisco Bay Wildlife Refuge
SCVURPPP funds an interpretive specialist position to conduct the Watershed Watchers Program at the
Refuge. The Watershed Watchers program conducts numerous activities and sessions to educate
children about watersheds and urban runoff pollution prevention. These include marsh walks, gardening
events, bird watching, wildlife observation, etc. Following the shelter-in-place order, Refuge staff
conducted several virtual programs to continue engaging the public. More details are included in the
Watershed Watchers Report provided in Appendix 7-4.
Evaluation of Effectiveness
In FY 19-20, Refuge staff conducted 121 educational activities and sessions at the Refuge, attracting
approximately 2,484 participants. Visitor surveys and pledges are used to determine visitor
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demographics, effectiveness of publicity, and the effectiveness or the Watershed Watchers Program.
Refuge staff also conducted five virtual live programs which were attended by 42 people
Table 7-4 summarizes the Program’s school-age children outreach, including evaluation of effectiveness.
Virtual Learning Resources
Program staff researched and compiled a list of online/virtual educational resources to assist teachers
and students looking for such resources during the COVID-19 shelter-in-place period. The list, which
included activities by grade level, was posted on the Watershed Watch website and sent to Copermittees for distribution to local schools. In addition, the resource page for teachers and students on
the Watershed Watch website was updated with videos, activity sheets, and virtual field trip
information.
Evaluation of Effectiveness
A total of 127 people visited the resource page for teachers and students during March – June 2020. This
is a significant increase from the same period in 2019 when this page was visited by 11 people.

C.7.g. Outreach to Municipal Officials
SCVURPPP has been conducting outreach to municipal officials (e.g., elected officials, city/county
managers etc.) to inform them about MRP requirements, trash plans, Green Stormwater Infrastructure
(GSI), and other activities being implemented by SCVURPPP and Co-permittees to meet MRP
requirements. Outreach activities implemented by the Program from FY 15-16 to FY 19-20 are
summarized below:
•

Development of the Annual Program Summary – SCVURPPP staff develop an Executive Summary
annually to highlight Program accomplishments. Electronic and printed copies of the Executive
Summary are distributed to Co-permittees for conducting outreach to local municipal officials
on stormwater regulatory requirements and Program accomplishments. The Annual Program
Summaries are available on the SCVURPPP website.

•

Site Design Awards Program - In 2006, the Program began a “Site Design for Protecting Water
Quality” awards program to recognize Santa Clara Valley’s public agency and private
development community leaders who are solving site design challenges and reducing
stormwater pollution and runoff quantity. The award winners are formally recognized at awards
events typically held every other year. To reach a wider audience, most award events have been
held at luncheon meetings organized by professional organizations such as the American Public
Works Association (APWA) Silicon Valley Chapter and the American Planning Association (APA)
Northern California Chapter. Since many local municipal officials attend these luncheons, and/or
receive information about them via newsletters or emails sent to them, the awards ceremony
offers an excellent opportunity to inform them about stormwater regulatory requirements and
exemplary efforts to meet and exceed those requirements.

•

GSI Outreach - The scale of GSI implementation throughout a municipality requires that elected
officials understand the requirements of the MRP, and the concepts, intent and multiple
benefits of the transition from gray to green infrastructure. SCVURPPP staff implemented the
following activities to educate elected officials on this topic:
o

Developed a fact sheet titled “Integrating Green Stormwater Infrastructure into Public
Streets, Roads, Building, and Parking Lots”, and a brief presentation on GSI. Co-
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permittees used the fact sheet and presentation for conducting outreach to elected
officials.
o

Developed a staff report and resolution for Co-permittees to use when presenting their
GSI Frameworks to elected officials.

o

Developed a presentation and a staff report and resolution for Co-permittees to use
when presenting their GSI Plans to elected officials.
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Table 7-3 Summary of SCVURPPP’s FY 19-20 Public Outreach and Citizen Involvement Events (C.7.d.)
Event Details

Focus & Short Description

Name: Watershed Watch “half-off” two
hour Car Wash Event
Date: September 10, 2019
Location: Delta Queen Classic Car Wash,
981 E Hamilton, Campbell
Region: Countywide
Type: Public Outreach

Audience: Car wash customers

Name: Watershed Watch “half-off” two
hour Car Wash Event
Date: September 25, 2019
Location: Montague Premier Car Wash,
790 Montague Expressway, San Jose
Region: Countywide
Type: Public Outreach

Audience: Car wash customers

Name: Pumpkins in the Park
Date: October 12, 2019
Location: Guadalupe River Park/Discovery
Meadow, San Jose
Region: Countywide
Type: Public Outreach

Audience: Families with children
Messages: Stormwater pollution
prevention, less-toxic pest control, litter
prevention, and proper disposal of HHW.

Messages: Stormwater pollution
prevention and proper car washing.

Messages: Stormwater pollution
prevention and proper car washing.
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Evaluation of Effectiveness
General Feedback: The event is an annual Watershed
Watch event and offers an opportunity to reach car wash
customers.
Estimated Overall Event Attendance: 75
Number of Brochures/Flyers Distributed: 14
Number of Watershed Watch Discount Cards Distributed:
43
General Feedback: The event is an annual Watershed
Watch event and offers an opportunity to reach car wash
customers.
Estimated Overall Event Attendance: 60
Number of Brochures/Flyers Distributed: 22
Number of Watershed Watch Discount Cards Distributed:
59
General Feedback: This is a great event for educating
families with small children. As always, the bean bag game
was very popular with the kids.
Estimated Overall Event Attendance: 13,000-15,000
Number of Brochures/Flyers Distributed: 281
Number of Giveaways Distributed: 315
Number of Watershed Watch Discount Cards Distributed:
255
Number of kids that played the bean bag game: 255

Section 7: Public Information and Outreach

Event Details

Focus & Short Description

Evaluation of Effectiveness

Name: Day on the Bay
Date: October 13, 2019
Location: Alviso Marina County Park
1195 Hope St., Alviso
Region: Countywide
Type: Public Outreach

Audience: Families with children
Message: Stormwater pollution prevention,
less-toxic pest control, litter prevention,
and mercury in fish consumption advisory.

General Feedback: There were a lot of families with
children at the event. The bean bag game was very
popular with the kids. A number of adults also played the
bean bag game.
Estimated Overall Event Attendance: 10,000
Number of Brochures/Flyers Distributed: 190
Number of Giveaways Distributed: 393
Number of Watershed Watch Discount Cards Distributed:
105
Number of kids and adults that played the bean bag game:
293

Name: Landscape Summit 2020
Date: February 27, 2020
Location: Valley Water, 5700 Almaden
Expressway, San Jose
Region: Countywide
Type: Outreach
Name: Coastal Cleanup Day
Date: September 21, 2019
Location: Various locations throughout the
County
Focus: Countywide
Type: Citizen Involvement

Audience: Landscape professionals
Message: Stormwater pollution prevention,
less-toxic pest control, Green Gardener
Program

General Feedback: Landscape professionals were
interested in the brochures and fact sheets.
Estimated Overall Event Attendance: 105
Number of Brochures/Flyers Distributed: 115
Number of Giveaways Distributed: 9

Description: The Creek Connections Action
Group coordinated the Coastal Cleanup Day
on September 21, 2019. The Program
provided funding for local advertising.

A total of 2,166 volunteers participated in cleaning 46 sites
in Santa Clara County, and removed approximately 53,297
pounds of trash and recyclables.
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Event Details

Focus & Short Description

Evaluation of Effectiveness

Name: Stewardship and Citizen Science
Programs – Gardening Without Chemicals
Dates: 7/27/19, 8/21/19, 9/20/19,
9/21/19, 10/19/19, 10/24/19, 10/25/19,
11/2/19, 11/19/19, 12/14/19, 1/11/20,
1/16/20, 1/31/20, 2/6/20, 2/13/20,
2/22/20, 2/22/20, 2/26/20, 3/3/20
Location: Don Edwards Wildlife Refuge,
Alviso
Focus: Countywide
Type: Citizen Involvement

Description: Stewardship programs are
conducted in partnership with corporate
groups, schools, and not-for-profit
organizations. Participants pick up trash,
and work in the Refuge garden planting
native plants, pulling non-native plants, and
mulching. Citizen science programs monitor
the effects of climate change and the
results of the stewardship activities on
plants and wildlife.
Messages: Stormwater pollution
prevention, sustainable gardening, litter
prevention.

General Feedback - Many youth and adults continued to
participate in stewardship programs this year.
Overall Attendance: Stewardship programs reached a total
of 358 attendees, including 2 preschool children, 169
elementary school students, 9 middle school students, 42
high school students, and 136 adults.
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Table 7-4 Summary of SCVURPPP’s FY 19-20 School-Age Children Outreach (C.7.f.)
Program Details

Focus & Short
Description

Number of Students
Reached

Evaluation of Effectiveness

Name: Watershed
Watchers Program at
Don Edwards Wildlife
Refuge in Alviso
Grade or level: preschool, elementary,
middle, high school.

The Refuge offers a
number of
interpretive programs
to educate children
and youth about
preventing urban
runoff pollution.

16 prekindergarteners,
685 elementary
school students, 117
middle school
students, and 226
high school students.

Participant surveys and pledges are used to determine visitor
demographics, effectiveness of publicity, and the effectiveness or the
Watershed Watchers Program. Details are included within the
Watershed Watchers Report included in Appendix 7-4 of the
SCVURPPP FY 19-20 Annual Report.

Name : ZunZun Musical
Assembly – both live and
via distance learning
videos
Grade or level:
elementary

Interactive, musical
school assemblies
educating K-6 children
about watersheds and
pollution prevention.

Approximately
10,490 students
reached by live
assembly (43 live
assemblies at 22
schools)

ZunZun assemblies were evaluated using postage-paid evaluation
cards that were distributed to all teachers present at the
performances. The Program received 105 evaluation cards from
teachers. Teachers were also given the option to complete the
survey online. A total of two teachers submitted the online survey. A
few highlights of the evaluations are:
• After the performance, 33 teachers reported that 100% of their
students knew what a watershed was; 34 teachers indicated that
75% of their students knew what a watershed was; 19 teachers
indicated that 50% of their students knew what a watershed was;
and 20 teachers indicated that 25% of their students knew what
a watershed was.
• After the performance, 66 teachers indicated that 100% of their
students could name a way to prevent pollution in the
watershed; 26 teachers indicated that 75% of their students
could name a way to prevent pollution in the watershed; 11
teachers indicated that 50% of their students could name a way
to prevent pollution in the watershed; and 4 teachers indicated
that 25% of their students could name a way to prevent pollution
in the watershed.

40 students
responded to an
online evaluation
survey of the
distance learning
assembly video. The
video received over
450 views on
YouTube.com
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Program Details

Focus & Short
Description

Number of Students
Reached

Evaluation of Effectiveness
A total of 10 classrooms completed the “I Pledge to Keep My School
Clean” activity distributed after the assembly. The pledge requires
students to dispose of trash or recyclables properly or pick up litter
for a week. Students sign the pledge each day to indicate
completion. Teachers are asked to fax or email the completed pledge
form to Program staff to be entered into a monthly drawing.
Watershed Watch sports backpacks were distributed to students in 6
classrooms. A certificate of appreciation and Watershed Watch
tattoos were sent to each classroom that submitted a pledge.
A total of 40 students completed an online evaluation of the distance
learning ZunZun assembly videos. A summary of the quiz results is
provided below:
• After viewing the video, 89% of students knew what a watershed

was.
• After viewing the video, 92% of students could name a way to
prevent pollution in the watershed.
• After viewing the video, 92% of students correctly identified that
water from storm drains flows to creeks, the Bay and ocean.
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September 30, 2020

Section 8 Water Quality Monitoring
■ Introduction
The Program has maintained an effective and scientifically sound water quality monitoring and
assessment program since its inception in 2002. During this time, the SCVURPPP Monitoring and
Assessment Program has provided Co-permittees, the Water Board, and other stakeholders with
invaluable information on the condition of water quality and associated beneficial uses in Santa Clara
Basin creeks and the San Francisco Bay Estuary (Bay). The Program currently conducts water quality
monitoring and associated projects for all Co-permittees in compliance with Provision C.8 of the MRP.
By conducting monitoring for all Co-permittees, the costs are optimized by reducing a duplication of
effort that could occur if conducted individually. The monitoring requirements of the MRP reflect the
longstanding Program goal to develop high quality information on water quality in local creeks and the
Bay that leads to effective municipal stormwater management.
This section of the Program’s FY 19-20 Annual Report is intended to provide brief summaries of the
status of water quality monitoring activities/projects conducted during Water Year 20201 in compliance
with Provision C.8 of the MRP. No water quality data are included within this section. The interpretation
and discussion of all monitoring results and conclusions of all water quality monitoring activities
conducted in Water Year 2020 (WY 2020) in compliance with the MRP will be described in the Program’s
Urban Creeks Monitoring Report (UCMR), which will be submitted to the Water Board by March 31,
2021.

■ Bay Area Regional Monitoring Coalition (C.8.a)
Since 2009, SCVURPPP Co-permittees have participated in a regional monitoring collaborative to address
requirements in Provision C.8. The regional monitoring collaborative is referred to as the BASMAA
Regional Monitoring Coalition (RMC). The RMC is focused on providing a forum to implement regionally
consistent creek monitoring approaches and designs among Bay Area municipal stormwater monitoring
programs subject to the MRP. The costs of creek monitoring are decreased by reducing duplication of
effort. Participation in the RMC is coordinated by stormwater program and/or Co-permittee
representatives (or equivalent), and facilitated through the BASMAA Monitoring and Pollutants of
Concern Committee (MPC) and the RMC Work Group. Representation at MPC and RMC meetings by
SCVURPPP is coordinated through the Program’s Monitoring Ad Hoc Task Group (AHTG).

■ Monitoring Protocols and Data Quality (C.8.b)
Provision C.8.b requires that water quality data collected by Co-permittees in compliance with the MRP
be consistent with the State’s Surface Water Ambient Monitoring Program (SWAMP) standards, set
forth in the SWAMP Quality Assurance Program Plan (QAPrP). To assist Permittees in meeting SWAMP
data quality standards and developing data management systems that allow for easy access of water
quality monitoring data by Co-permittees, the Program completed the following regional projects via the
RMC:
1
Water quality monitoring is conducted on a Water Year (WY) basis, which begins on October 1 and ends on September 30 of the named year.
For example, Water Year 2020 (WY 2020) began on October 1, 2019 and will conclude on September 30, 2020.
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Standard Operating and Data Quality Assurance Procedures – In Water Year (WY) 2013 the
RMC adapted existing creek monitoring standard operating procedures (SOPs) and the QAPrP
developed by SWAMP into a document applicable to local monitoring requirements. The RMC
SOPs and Quality Assurance Project Plan (QAPP) document the field, laboratory, and data
validation procedures necessary to maintain comparable, high quality data among RMC
participants. The RMC SOPs and the QAPP were revised in WY 2014 (FY 13-14), WY 2015 (FY 1415) and WY 2016 (FY 15-16) in response to lessons learned, evolving MRP monitoring
requirements, and changes to the SWAMP QAPrP. In WY 2020 (FY 19-20), the RMC QAPP was
updated to reflect new SWAMP protocols that eliminate the need for toxicity field duplicates.
No revisions to the RMC SOPs were made in WY 2020 (FY 19-20).



COVID-19 Protocol – Fieldwork protocols for FY 19-20 were modified by SCVURPPP in order to
adhere to public health Orders issued by Santa Clara County related to the COVID-19 pandemic.
However, the modifications did not impact sampling results or data quality. The following
measures were taken to ensure worker safety: separate cars were driven to each sampling site,
a distance of six feet was kept between employees, masks and protective eye wear were worn
at all times, each person was tasked with a specific role for the week to reduce equipment
sharing, and if equipment needed to be shared or transferred, it was disinfected before the next
person handled it.



Information Management System Development/Adaptation – Information management
systems developed in previous fiscal years store and manage water quality data collected in
compliance with Provision C.8. Creek status, pesticides/toxicity, and Pollutants of Concern (POC)
monitoring data collected in the Santa Clara Valley are managed by the Program. On an annual
basis, data from SCVURPPP and other RMC partners are combined into a regional database.

■ San Francisco Estuary Receiving Water Monitoring (C.8.c)
Provision C.8.c requires Co-permittees to contribute their fair-share financially on an annual basis
towards implementing an Estuary receiving water monitoring program that at a minimum is equivalent
to the Regional Monitoring Program for Water Quality in the San Francisco Estuary (RMP). During FY 1920, Co-permittees complied with this Provision by contributing a total of roughly $210,000 to the RMP.
In addition, Program and Co-permittee staff actively participated in RMP committees and work groups.
Specifically, the SCVURPPP Program Manager represented all BASMAA member agencies on the RMP
Steering Committee and the SCVURPPP Watershed Monitoring and Assessment Coordinator
represented BASMAA on the RMP’s Technical Review Committee. Program staff also played active roles
on a number of RMP work groups and strategy teams. Additional information on the RMP, including
monitoring results and conclusions, can be found on the San Francisco Estuary Institute’s website
(www.sfei.org/rmp/).

■ Creek Status Monitoring (C.8.d)
The RMC’s regional monitoring strategy for complying with MRP Provision C.8 - Creek Status Monitoring,
was developed in FY 11-12. The strategy, which is described in RMC Creek Status and Long-Term Trends
Monitoring Plan, includes ambient/probabilistic and targeted monitoring designs. These monitoring
designs allow each individual RMC participating program to assess the status of beneficial uses in local
creeks within its Program area while contributing data to answer regional management questions (e.g.,
differences in aquatic life condition between urban and non-urban creeks). The creek status monitoring
designs are primarily intended to answer the following core management questions:
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What is the condition of aquatic life in creeks in the San Francisco Bay Area; are water quality
objectives met and are beneficial uses supported?



What are the major stressors to aquatic life?



What are the long-term trends in water quality in creeks over time?

Creek status monitoring requirements, including monitoring parameters, methods, occurrences,
durations and minimum number of sampling sites for each stormwater program, are prescribed in MRP
Provision C.8.d. Chemical, biological and physical response and stressor indicators, including benthic
macroinvertebrate and algae bioassessments, physical habitat assessments and water chemistry (i.e.,
nutrients and chlorine) parameters, are measured at probabilistic sites. General water quality and
temperature (continuous), and pathogen indicators are monitored at targeted sites.
The Program recently completed required monitoring for WY 2020 and is currently conducting quality
assurance and control procedures on data collected during this fiscal year. Specifically, bioassessment
monitoring to support creek condition assessments, and physical habitat, chlorine, and nutrient
monitoring to support stressor assessments were completed in May and June 2020 at 20 sites in the
Santa Clara Valley. SCVURPPP also successfully completed pathogen indicator (bacteria) monitoring at
five sites in July 2020. Continuous temperature monitoring was conducted at eight sites and continuous
general water quality monitoring was conducted at three sites at frequencies consistent with the MRP.
All monitoring data collected in WY 2020 will be described in the Program’s UCMR, which will be
submitted to the Water Board by March 31, 2021.
A comprehensive analysis of bioassessment data collected by the Program over an eight-year period was
presented in the Program’s 2019 Integrated Monitoring Report (IMR) that was submitted to the Water
Board on March 31, 2020. The IMR evaluated bioassessment data collected at 172 sites in Santa Clara
County that were sampled between WY 2012 and WY 2019. The data were evaluated to assess overall
biological condition of streams within Santa Clara Valley, as well as the extent and influence of stressor
data on biological condition scores. In addition, the IMR evaluated the RMC probabilistic monitoring
design and provided recommendations for future revisions.

■ Stressor/Source Identification Projects (C.8.e)
Provision C.8.e requires implementation of stressor/source identification (SSID) studies based on creek
status, POC, and pesticides/toxicity monitoring. The MRP requires a minimum of eight new SSID
projects (including at least one for toxicity) during the Permit term, providing the Permittees conduct
projects through a regional collaborative. Under this approach, the SCVURPPP is required to complete a
minimum of two SSID projects during the Permit term. SCVURPPP also participated in a regional SSID
project that was conducted through BASMAA.
The Coyote Toxicity SSID Project was conducted over a two-year time period (WY 2018 and WY 2019).
The project entailed an investigation of the magnitude and extent of sediment toxicity in an urban reach
of the Coyote Creek mainstem. A final report was submitted to the Water Board with the IMR on March
31, 2020.
In WY 2019, the Program initiated the second SSID project under MRP 2.0. The Lower Silver-Thompson
Creek SSID Project was triggered by creek status/condition data suggesting Lower Silver Creek and
Thompson Creek have reduced biological integrity. In addition, existing water chemistry data collected
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during bioassessments indicate elevated nutrient concentrations at most of the monitoring locations.
Nutrients are biostimulatory substances that may cause eutrophic conditions that can influence
biological conditions. The Program’s Lower Silver – Thompson Creek SSID Work Plan was submitted as
Appendix 8-1 in Program’s FY 18-19 Annual Report. Field sampling for the SSID project was initiated in
August 2019 and will continue through fall season of 2020. It is anticipated that a final report will be
submitted to the Water Board with the WY 2020 UCMR in March 2021.
Lastly, in WY 2018 the Program and its RMC partners initiated a regional SSID project addressing
releases and spills of polychlorinated biphenyls (PCBs) from electrical utility equipment. The project was
triggered by fish tissue monitoring in the Bay that resulted in the adoption of a Total Maximum Daily
Load (TMDL) for PCBs. PCBs were historically used in several types of electrical utility equipment, some
of which still contain these chemical compounds. The work plan submitted with the Program’s WY 2018
UCMR describes the information that will be gathered from Bay Area utilities, and identifies the need for
improved spill response and cleanup procedures and a mechanism for municipalities to track this
information. The final regional SSID report for PCBs in Electric Utilities is included as Appendix 8-1.

■ POC Monitoring (C.8.f)
Provision C.8.f. requires monitoring for pollutants of concern identified in the MRP, which include PCBs,
mercury, copper, nutrients, and emerging contaminants. The MRP prescribes the minimum number of
samples required annually and over the Permit term for each POC. POC monitoring is intended to
address five priority POC management information needs (i.e., Management Questions). The Permit
describes the minimum number of samples required for each Management Question depending on the
specific POC.
1. Source Identification – identifying which sources or watershed source areas provide the
greatest opportunities for reductions of POCs in urban stormwater runoff;
2. Contributions to Bay Impairment – identifying which watershed source areas contribute most
to the impairment of San Francisco Bay beneficial uses (due to source intensity and sensitivity of
discharge location);
3. Management Action Effectiveness – providing support for planning future management actions
or evaluating the effectiveness or impacts of existing management actions;
4. Loads and Status – providing information on POC loads, concentrations, and presence in local
tributaries or urban stormwater discharges; and
5. Trends – evaluating trends in POC loading to the Bay and POC concentrations in urban
stormwater discharges or local tributaries over time.
Like creek status monitoring, POC monitoring is conducted as part of the BASMAA RMC. Collaboration
on POC monitoring is supplemented through the Small Tributaries Loading Strategy Workgroup (STLS),
which is a subcommittee of the RMP’s Sources, Pathways and Loadings Workgroup (SPLWG).
Stakeholders involved in the STLS include BASMAA representatives, staff of the San Francisco Estuary
Institute (SFEI), and staff of the Water Board. The objective of the STLS is to implement a comprehensive
planning framework to coordinate POC monitoring, POC loads modeling, and long-term trends
assessment between the RMP and RMC participants.
In Water Year 2020, the Program sampled for PCBs, mercury, copper, and nutrients. The MRP-required
yearly minimum number of samples was met or exceeded for all POCs. PCBs and mercury monitoring in
stormwater runoff by the Program continued in accordance with the Program’s Pollutant of Concern
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Monitoring - Sampling and Analysis Plan. The primary goal of the monitoring is to identify Watershed
Management Areas where the application of control measures would have the greatest benefit toward
required load reductions of PCBs and mercury. In WY 2020, PCBs and mercury monitoring also included
collection of upland sediment samples as part of several Source Property Investigations. The goal of the
investigations is to identify source properties that can be referred to the Water Board for abatement.
Details of Water Year 2020 POC monitoring will be described in the POC Monitoring Report, which will
be submitted to the Water Board under separate cover letter by October 15, 2020. The POC Monitoring
Report lists WY 2020 accomplishments including monitoring locations, number and types of samples
collected, analytes measured, and purpose of sampling (i.e., priority information need addressed). Data
and interpretations will be provided in the UCMR which will be submitted to the Regional Water Board
by March 31, 2021. Emerging contaminant monitoring is being addressed through Program participation
in the RMP. Details of emerging contaminant special studies conducted by the RMP will be described in
the POC Monitoring Report.

■ Pesticide and Toxicity Monitoring (C.8.g)
Pesticide and toxicity monitoring requirements, including monitoring parameters, methods,
occurrences, durations, and minimum number of sampling sites for each stormwater program, are
described in MRP Provision C.8.g. The Program collected water toxicity and sediment chemistry and
toxicity monitoring at two sites during the dry season (i.e., July 2020). Dry season sampling in WY 2020
was conducted at the same locations sampled the previous four years.

■ Reporting (C.8.h)
Provision C.8.h requires Permittees to report annually on water quality data collected in compliance
with the MRP. Annual reporting requirements include: 1) water quality standard exceedances; 2) creek
status monitoring electronic reporting; 3) urban creeks monitoring reporting; and 4) pollutants of
concern monitoring reporting. Each annual report must include a status report for all SSID projects.
The electronic data and annual Urban Creeks Monitoring Reports are required by March 31 and the POC
Monitoring Reports no later than October 15 of each year.
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Section 9 Pesticides Toxicity Control
■ Introduction
Provision C.9 of the MRP requires Co-permittees to implement pesticide toxicity control programs
within their jurisdictions to address the use of pesticides that pose a threat to water quality and have a
potential to enter the municipal stormwater conveyance system. Consistent with the requirements of
Provision C.9, the Program’s (and Co-permittees’) approach to pesticide management focuses on the
use of best management practices (BMPs) for source control and pollution prevention. Program BMPs
for pesticide management include significant education and outreach efforts to residents, businesses,
pest control professionals, and municipal staff to promote behavior changes relative to pesticide use
and less-toxic pest control methods. Outreach efforts have been supplemented by: local and regional
studies to define the need; participation in regional organizations to address pesticide regulations and
other issues; and development of local Integrated Pest Management (IPM) plans.
In FY 19-20, activities associated with Provision C.9 were conducted at the Co-permittee, Program and
regional levels. These activities built upon a large body-of-knowledge gained through tasks completed in
previous fiscal years. Local actions are documented in each Co-permittee’s annual report. This section
highlights pesticide toxicity control activities conducted at the Program and/or regional levels that are
associated with the following sub-provisions of the C.9 Provision:




Program Activities



Interface with County Agricultural Commissioner (C.9.d)



Public Outreach (C.9.e)

Regional Activities



Track and Participate in Relevant Regulatory Processes (C.9.f)

■ Program Activities
C.9.d. Interface with County Agricultural Commissioners
Program staff coordinated with Michelle Thom (Deputy Agricultural Commissioner, Santa Clara County
Division of Agriculture) to obtain input on conducting outreach to structural Pest Control Operators
(PCOs). Program staff obtained a list of Pest Control Operators registered in Santa Clara County from
Santa Clara County Division of Agriculture with the intent of sending information on IPM certification
programs to them. However, the mailing could not be completed due to the COVID-19 shelter-in-place
order. The mailing will be conducted in Summer/Fall 2020.
In future years, Program staff intends to continue interfacing with the County’s Agricultural
Commissioner through meetings, phone conversations and sharing of information by email.

C.9.e. Public Outreach
Point of Purchase Outreach to Consumers (C.9.e.ii(1))
The Program contributed funds to and actively participated in, the BASMAA IPM Store Partnership Program
(also known as the Our Water Our World Program). The aim of the Our Water Our World (OWOW) Program is
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to partner with retail stores and nurseries to provide less-toxic pest control information to residents at the
point of purchase. This involves stocking literature racks at stores with Less Toxic Pest Management fact
sheets and placing “shelf-tags” on store shelves. Shelf-tags are small product identification signs that are
placed on store shelves to help customers identify less-toxic products. The OWOW Program also
includes a training component where store employees are trained on IPM and selling less-toxic pest
control products to customers.
Currently, 22 local stores in Santa Clara Valley participate in the OWOW Program. Program staff visited
most participating stores two times in FY 19-20 to restock literature racks and update shelf-tags. Store
visits planned for spring were canceled due to the shelter-in-place order. Modified store visits that allow
for social distancing are being planned for Summer 2020.
Program staff trained 15 employees at two stores. This on-site training informed attendees about
stormwater issues and IPM, and supplied them with informational handouts and lists of less-toxic
products. A list of stores participating in the IPM Store Partnership Program in Santa Clara Valley is
provided in Appendix 9-1.
Evaluation of Effectiveness
The OWOW Program has been very successful in engaging stores, educating customers, and training
employees to promote less-toxic products to customers. In FY 19-20, the store managers continued to
be enthusiastic about the program and extremely receptive to having the OWOW materials in their
stores.
Store employees attending the training were asked to complete knowledge evaluation surveys before
and after the training. The summary of evaluations is included in Appendix 9-1. The Program intends to
continue local implementation of the IPM Store Partnership Program in FY 20-21.
Pest Control Contracting Outreach (C.9. e.ii.(2)) – Outreach to Residents
The Program continued to conduct outreach about less-toxic pest control to residents who use or
contract for structural pest control or landscape pest control and landscape professionals. Messages
included the following: information on pesticide use and water quality, proper use and disposal of
pesticides, IPM, hiring a Green Gardener, the list of trained Green Gardeners, IPM Certification
Programs, and the OWOW Program. The Program conducted the following IPM outreach activities in FY
19-20 to meet this requirement:


Media Advertising – IPM advertisements were placed online and on local radio stations and
television channels as part of the Watershed Watch Campaign media advertising. A summary of
the components of the media advertising campaign on pesticides is presented below:
• 15-second English radio PSAs and paid 30-second spots
promoting becoming an IPM-trained Green Gardener ran
on KUFX, KOIT, KRTY, KEZR and KBAY; Spanish 30-second
spots aired on KSOL
•

Digital (paid) posts on Facebook and Instagram promoted
Green Gardener classes

•

“Hire a Green Gardener” 30-second video ran in English on
YouTube; Spanish on KSTS TV

•

“Hire a Green Gardener” 30-second radio and 15-second
PSA in English on KUFX and KOIT
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•

Interview segment for Despierto Area de la Bahia on KDTV Univision 14 (Spanish) created
awareness of Green Gardener training program and class
registration

•

30-second radio spot “Choose less toxic DIY” ran on KSOL
(Spanish), KEZR, KBAY, KUFX, KOIT and KRTY

•

30-second English TV spot “Choose less toxic DIY” ran on
YouTube; in Spanish on KSTS

•

30-second Spanish TV spot “Hire an IPM-trained pest pro”
ran on KSTS; English spots ran on YouTube

•

30-second radio ad promoting “Hire an IPM-trained pest
pro” ran on KSOL (Spanish), KOIT and KUFX

•

IPM messages posted on Facebook and Twitter

•

“Pests Bugging You? Choose less-toxic products” English and Spanish targeted digital ads ran
via CoreAudience

•

15-second radio ad promoting IPM for pest control ran on KEZR, KBAY, KUFX, KOIT and KRTY

Overall, Watershed Watch Campaign advertising included 870 total spots on IPM topics, including 28
spots on hiring an eco-friendly pest control professional, and 228 spots on the Santa Clara Valley
Green Gardener program. Additional details on the media campaign are included in Appendix 7-1.


Watershed Watch Website - Messages about less-toxic pest management information, including
the list of Green Gardeners, IPM Certification Programs, OWOW Fact Sheets, and the list of
stores selling less-toxic products were posted on the website throughout the year. The website
also promotes proper disposal of pesticides and refers users to the County Household
Hazardous Waste Program’s website (www.hhw.org) to find a disposal location near them.



Outreach at Events – Program, Co-permittee and Watershed Watch Campaign staff conducted
IPM outreach at the following three events. IPM events scheduled for spring were canceled due
to the COVID-19 shelter-in-place order.


Day on the Bay, Sunday, October 13, 2019, Alviso Marina County Park, San José



Pumpkins in the Park, October 12, 2019, San José



Valley Water Landscape Summit, February 27, 2020

The Program distributed IPM related materials at these events, including the following: Less-Toxic
Pest Control for Multi-Unit Properties, Less Toxic Pest Management fact sheets, 10 Most Wanted
Backyard Bugs brochures, Don’t Plant a Pest brochures, and flyswatters. The flyswatters have the
Watershed Watch website and the words “The Original Earth-Friendly Pest Control” printed on
them.
After the shelter-in-place order went into effect, Program staff routinely compiled information on
online IPM trainings and presentations and posted it on Watershed Watch website.


Going Native Garden Tour - The Program provided funding to support the Going Native Garden
Tour (GNGT) which was scheduled for May 2 and May 3, 2020. Due to the shelter-in-place order,
the in-person tour was replaced with virtual tours of participating native gardens. The virtual
tours were held on May 2, May 9, May 16, June 13, and July 22. Recordings of the virtual tours
can be accessed at https://www.gngt.org/GNGT/VirtualTours.php.
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South Bay Green Gardens – Since FY 12-13, the Santa Clara County Recycling and Waste
Reduction Commission (SCCRWRC) and SCVURPPP have funded a website
(www.southbaygreengardens.org) to educate residents, landscape construction maintenance
professionals, and municipal staff on sustainable landscaping techniques. SCVURPPP and
SCCRWRC continued to allocate funds in FY 19-20 toward website maintenance and promotion.
Program staff and several Co-permittee staff participated in meetings of the South Bay Green
Gardens Subcommittee. In FY 19-20, the Subcommittee implemented the following activities to
promote the website:


Purchased 10,000 seed packets as promotional giveaways. The seed packets include
seeds for three California native plants and have South Bay Green Gardens information
printed on them.



Purchased advertising on Facebook and Instagram. Also purchased advertisements using
Google Ad Words.

Evaluation of Effectiveness
Results from FY 19-20 media advertising and outreach events conducted by the Program yielded the
following conclusions regarding their effectiveness:


Media Advertising and Website - The Watershed Watch media campaign, which included
digital/online placements as well as 1,961 radio, television, and digital (online) spots on various
stormwater pollution prevention topics, delivered over 12 million gross impressions. Additional
details are included in the FY 19-20 Watershed Watch Campaign and Media Report included in
Appendix 7-1.



Outreach at Events - Overall, the three outreach events were successful in providing
opportunities for educating the public about less-toxic pest control methods. Additional details
on outreach events, numbers of brochures distributed, and website visit statistics are included
in Section 7 of this Annual Report.



Going Native Garden Tour – The live virtual tours received a total of 580 views. The recordings
posted on YouTube have received over 2,100 views so far.



South Bay Green Gardens Program – The website received 16,770 total visits in FY 19-20,
compared to 24,400 total visits in FY 18-19. The total number of visits reflect a net -34.2%
decline in visits compared to the previous year. however, the January-June 2020
period experienced an increase of 107.8% (10,962 visits compared to 5,288 in 2019) once
advertising began. The Google Ads paid search campaign conducted January-June 2020 achieved
918,629 impressions which resulted in 6,985 clicks. The Facebook advertising campaign
conducted February 19-March 20, 2020 resulted in 659 engagements, and 465 new page likes.

Outreach to Structural Pest Control Operators (C.9.e.ii.(3))
Program staff coordinated with Michelle Thom (Deputy Agricultural Commissioner, Santa Clara County
Division of Agriculture) to conduct outreach to structural pest control contractors. The Program’s
outreach efforts are summarized under Section C.9.d Interface with County Agricultural Commissioners
(Page 9-1).
Outreach to Landscape Maintenance Professionals (C.9.e.ii.(3))
In FY 07-08, the Program began the Santa Clara Valley Green Gardener Training Program, an educational
initiative that brings quality training to professional landscapers, gardeners and landscape maintenance
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workers on how to “garden green”. Each training session consists of ten 2-hour classes, held once a
week for ten weeks. The training is conducted in collaboration with Sunnyvale-Cupertino Adult
Community Education (ACE) training center in Sunnyvale, and the Master Gardeners of Santa Clara
County.
The Green Gardener Program is offered at Basic and
Advanced levels. Each training level consists of ten, 2-hour
classes on the core curriculum topics. Students must attend
at least 80 percent of the classes and pass a final examination
on the core subjects to be placed on the Green Gardener list
promoted to the public. To maintain their status as Green
Gardeners, individuals must meet annual continuing
education requirements or demonstrate that they are
implementing the practices learned.
The Program conducted one Basic Green Gardener training
Fall 2019 Green Gardener graduates
session in FY 19-20. The Program provided funds toward
student fees, instructor fees, guest speaker fees, and supplies (handouts, binders, Green Gardener hats,
and materials for hands-on activities).
The Green Gardener trainings were publicized via mailings, email, radio ads, the Watershed Watch
website, and social networking sites. Media advertising efforts included the following:
•

Digital (paid) posts on Facebook and Instagram promoted Green Gardener classes

•

“Hire a Green Gardener” 30-second video ran in English on YouTube; Spanish on KSTS TV

•

“Hire a Green Gardener” 30-second radio and 15-second PSA in English on KUFX and KOIT

To assist Green Gardeners in meeting the re-certification requirements, the Program conducts
recertification classes in spring. The re-certification classes scheduled for spring 2020 were canceled due
to the COVID-19 shelter-in-place order. Program staff sent a list of online trainings to Green Gardeners
to help them meet the re-certification requirements.
Evaluation of Effectiveness
A total of 21 individuals completed the Green Gardener training in FY 19-20. A total of 14 Green
Gardeners re-certified in FY 19-20 using options such as viewing training videos, attending in-person
sustainable landscaping classes held earlier in the fiscal year, and submitting self-assessments.
The Program plans to continue implementing the Green Gardener Training Program in FY 19-20, if inperson classes are allowed by County Health. The Green Gardener training includes hands on activities
which are not suited for remote teaching. In addition, email communications with current Green
Gardeners indicate low interest in attending online trainings.
If the training is conducted, the Program will continue to work with the Santa Clara County Master
Gardeners to receive their help in teaching the class and promoting Green Gardeners through their
hotline and other outreach venues.
The list of current Green Gardeners, summary of evaluations, and copies of outreach materials are
included in Appendix 9-2.
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■ Regional Activities
During FY 19-20, the Program participated in the following regional activities to address MRP C.9
Provisions:



MRP 3.0 Tracking and Reporting Work Group - Program and Co-permittee staff actively
participated in the BASMAA MRP 3.0 Tracking and Reporting Work Group to discuss, internally
and with Water Board staff, issues related to reporting in Provision C.9 of MRP 3.0. Program
staff helped to lead these efforts and was co-lead of the Work Group. Provision C.9 topics were
discussed at the February 19, 2020 and May 12, 2020 meetings.



Track and Participate in Relevant Regulatory Processes (C.9.e) – This provision requires
Permittees to track U.S. Environmental Protection Agency (EPA) and California Department of
Pesticide Regulation (DPR) actions related to urban uses of pesticides and actively participate in
the shaping of regulatory efforts. The Program and Co-permittees work with CASQA to
communicate to the EPA Office of Pesticide Programs and DPR the need to reduce pesticiderelated toxicity in Bay Area water bodies by considering the impact on water quality during the
pesticide approval and registration process. Through contributions to CASQA and BASMAA,
SCVURPPP helped fund the efforts of the CASQA Pesticide Subcommittee and its consultants to
track regulatory efforts and write letters regarding pesticide reregistration and maintain other
communications with State and Federal agencies. Program staff participates in the CASQA
Pesticide Subcommittee and provides input on draft letters and regulatory efforts related to
pesticides. Subcommittee tasks generally fall into the following categories:



Tracking Federal Register notices;



Tracking DPR notices of evaluations and decisions;



Tracking activities at the Water Boards;



Briefing EPA and DPR via phone calls and emails;



Writing letters and tracking responses to letters;



Meeting with EPA and DPR;



Presenting to EPA, DPR, Water Board, CASQA members and other collaborators;



Developing and delivering public testimony; and,



Analyzing DPR/SWAMP/MS4 monitoring data.

A full report of the accomplishments of the CASQA Pesticide Subcommittee and its consultants
and the effectiveness of their efforts is included in Appendix 9-3.


Regional OWOW Program – The Program provided funds toward implementing the Regional
OWOW Program. Program staff participated in the BASMAA PIP Subcommittee and provided
input, as needed. The Regional OWOW Program implemented the following activities in FY 1920:



Coordinated program implementation with major chains Home Depot and Ace
Hardware National. Home Depot Corporate (Atlanta) directed support of the program
by providing a support letter.
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Completed the development and creation of two new fact sheets for Bed Bugs (in
English and Spanish) and Moles, Voles, and Gophers.



Recruited for, developed, planned, and conducted an IPM Advocates training course to
qualify five new Advocates, almost doubling the IPM Advocates corps to 12 individuals.



Conducted monthly seasonal pests meetings with IPM Advocates for month /season
ahead.



Updated less-toxic product lists



Maintained the OWOW website.



Provided Ask-the-Expert service— the Bio-Integral Resource Center (BIRC) provides 24hour turnaround on answers to pest management questions. BIRC researched and
provided answers to about 28 questions in FY 19-20.



Provided and staffed exhibitor booths and made presentations to attendees

Additional details are included in the BASMAA FY 19-20 Regional Supplement for Training and
Outreach included in Appendix 9-4.
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Section 10 Trash Load Reduction
■ Introduction
The goal of MRP Provision C.10 (Trash Load Reduction) is to implement control measures and other
actions to reduce trash loads from the stormwater conveyance system to local urban creeks by 80
percent by July 1, 2019. This goal is intended to set the course for additional load reductions in future
years. To make progress towards reduction goals, Co-permittees were required to develop and
implement trash reduction plans that include the installation and maintenance of trash full-capture
devices designed to treat a mandatory minimum level of land area, and other control measures and best
management practices that prevent or intercept trash before entering local water bodies. Additionally,
Co-permittees are required to remove trash from creek and shoreline hot spots within their
jurisdictional boundaries. To address longer-term goals of trash reduction, Co-permittees were also
required to maintain a Long-Term Trash Load Reduction Plan designed to attain a 100% trash load
reduction by July 1, 2022.
Activities associated with Provision C.10 requirements were conducted at the Co-permittee, Program
and Regional levels in FY 19-20. Local actions are documented in each Co-permittee’s annual report. This
section highlights trash management and assessment activities conducted at the Program and/or
regional levels, including:



Implementation of the SCVURPPP Trash Assessment Strategy, including managing the Programwide On-land Visual Trash Assessment (OVTA) Program, managing information on trash full
capture locations and drainage areas, and the calculation of Co-permittee Trash Load
Reductions;



Control Measure Trash Performance Standard Development;



Trash Hot Spot Cleanup and Assessment Guidance and Data Management;



Implementation of the BASMAA Receiving Water Trash Monitoring Program Plan;



Participation in the Ocean Protection Council’s Trash Monitoring Field Methods Testing,
Validation and Standardization Project;



Identification of Areas >10,000 ft2 Draining to Inlets Directly Connected to MS4s;



Coordination of SCVURPPP Trash Ad hoc Task Group Meetings;



Participation in SCBWMI Zero Litter Initiative;



Participation in BASMAA Trash Committee; and



Development FY 19-20 Annual Report Template and Guidance

These activities built upon a large body of knowledge gained through tasks completed in previous fiscal
years.1 Program and regional task highlights presented in this section are organized by Permit provision
or by major heading (both marked in bold).

1
Trash-related work products completed by the Program in previous fiscal years and task summaries of Program efforts can be found on the
“trash” section of the SCVURPPP website (https://scvurppp.org/trash/).

10-1

FY 19-20 Annual Report

■ Program Activities
Calculation of Trash Load Reductions (C.10.a.ii)
The Program developed the Pilot Trash Assessment Strategy (Strategy) in FY 13-14 on behalf of
SCVURPPP Co-permittees. The Strategy was submitted to the Water Board on February 3, 2014 as part
of Co-permittee Long-Term Trash Load Reduction Plans. The Program implements the Strategy on behalf
of and in collaboration with, all SCVURPPP Co-permittees.
The Strategy is intended to provide information to demonstrate the magnitude and extent of trash
reductions associated with stormwater in the Santa Clara Valley. The Strategy is consistent with trash
monitoring, assessment and reporting requirements in the MRP and is primarily designed to answer the
following core management question:
Have Co-permittees achieved MS4 trash load reduction
targets (i.e., 40%, 70%, 80%, and No Adverse Impacts)?
The primary environmental and programmatic indicators that the Program and Co-permittees currently
track to answer this core management question are:
1. Full Capture Systems – The extent of areas effectively treated by trash full capture devices and
the operation and maintenance of these devices.
2. Other Trash Controls – Reductions in the levels of trash observed on-land and available to enter
MS4s.
3. Source Controls – Reductions in the levels of litter prone items observed in the environment
that are subject to source controls, such as ordinances that limit or prohibit the distribution of
specific types of items.
4. Additional Creek and Shoreline Cleanups (Offset) – The volumes of trash removed via creek and
shoreline cleanup events conducted above and beyond those required by the MRP.
5. Direct Discharge Programs (Offset) – The extent and magnitude of trash removed or prevented
from entering a receiving water body from pathways other than stormwater that are directly
impacting those water bodies (e.g., illegal dumping or illegal homeless encampments).
In selecting the indicators above, SCVURPPP Co-permittees recognize that no one indicator can provide
the information necessary to effectively determine progress made in reducing trash discharged from
MS4s. SCVURPPP’s methods used to collect or track information on the primary indicators 1-4 listed
above are briefly described below, along with summaries of associated activities conducted by the
Program. Methods used to assess indicator 5 are specific to Co-permittee direct discharge control plans
and can be found in the applicable Co-permittee Annual Reports (e.g., City of San José). Additional
information and the results of data collected to support indicators 1-4 can be found in Co-permittee
Annual Reports (see Sections 10 – Provision C.10.b.ii Parts A and B), or made available upon request.
1. Full Capture Systems (Including Operation/Maintenance)
Devices and facilities meeting the trash full capture design criteria described in the MRP and
certified by the State Water Resources Control Board (State Water Board) are effective trash
controls if adequately maintained to ensure their capture efficiency. Consistent with the LongTerm Plan Framework and the State Water Board’s Trash Amendments, if a full capture device is
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maintained effectively then trash from the area draining to the device is effectively reduced to a
level of “no adverse impacts” and has achieved the ultimate trash reduction goals outlined in
the MRP. Additional trash reductions, therefore, are not needed in areas draining to (and
treated by) full capture systems.
Every year since FY 13-14, Program and Co-permittee staff have spent considerable time
identifying and mapping areas draining to full capture systems using a combination of field work
and Geographical Information Systems (GIS). Newly installed full capture devices are delineated
and mapped as part of an annual update of individual Co-permittee GIS full-capture device data
layers. The Program and Co-permittees have now delineated all drainage areas for devices
installed in the Santa Clara Valley. Nearly 20,000 acres of land area is currently treated by full
capture systems in the Santa Clara Valley. Trash reductions associated with these areas are
calculated based on the baseline trash generation rates established on Co-permittee maps.
Additionally, the Program completed the development of a Model Trash Full Capture Device
O&M Verification Program in FY 15-16. The O&M Verification Program is intended to ensure
that devices are operated at a level necessary to maintain their full capture designation. In FY
19-20, Program staff continued to provide guidance to Co-permittees on MRP operation and
maintenance requirements and standard operating procedures developed for the Program as
part of the Model Verification Program. Co-permittees with full capture devices have an O&M
verification program tailored to fit the types of devices in their stormwater conveyance system
and maintenance procedures needed to adequately maintain them. Information regarding
maintenance and operation of full capture devices (and any issues arising) can be found in Copermittee Annual Reports (see Sections 10 – Provision C.10.b.i).
2. Other Trash Control Measures (via On-land Visual Trash Assessments)
In FY 13-14, the Program developed an approach to assess trash reductions in land areas that
generate substantial levels of trash (i.e., very high, high or moderate trash generation) and are
not treated by full capture systems. The approach uses OVTA protocols developed in the Bay
Area to observe changes in the levels of trash on streets, sidewalks and properties over time.
The assessment protocol scores sites/areas using a 4-tier system (A, B, C and D, with A being the
least amount of trash). The four OVTA scores correspond with the four trash generation rate
categories (i.e., low, moderate, high and very high) and the associated weighting factors
included in the MRP.
Consistent with the MRP, OVTAs are conducted at randomly selected street/sidewalk sites
representing 10% of the applicable street miles in each trash management area (TMA) where
trash reductions are being reported by Co-permittees. OVTAs are conducted at a frequency
necessary to confidently detect reductions in trash levels at these sites. Based on the findings of
the Tracking California’s Trash State Water Board funded project, on average conducting
between 4 and 6 assessments at a site will allow detection of trash levels within an acceptable
level of confidence. Currently, the Program annually conducts roughly 3 assessments at each
site and then averages two years of data to calculate trash load reductions in a given fiscal year.
For example, in reporting reductions for FY 19-20, results from assessments conducted in both
FY 18-19 and 19-20 were averaged and represent the current levels of trash generation in the
Santa Clara Valley.
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Collectively for all Co-permittees, SCVURPPP conducted over 1,050 OVTAs during FY 19-20 at
424 assessment sites (averaging 1,000 feet in length). All sites were assessed two times during
FY 19-20 and many were assessed three times. During a typical year, all sites are assessed three
times. Table 1 provides a summary of the number of OVTAs conducted by SCVURPPP between
FY 14-15 and FY 19-20.
Table 1. Number of OVTAs completed in Santa Clara Valley by fiscal year.
FY 14-15

FY 15-16

FY 16-17

FY 17-18

FY 18-19

FY 19-20

946

917

915

1529

1435

1052

Assessment results are stored in the Program’s on-line Visual Trash Assessment Database. In FY
19-20, Program staff entered assessment results within one week of conducting an assessment,
which allowed Co-permittees access to the results in relatively “real-time.”
Effects of COVID-19 Pandemic on OVTA Scores
In March 2020, the County of Santa Clara issued a Shelter-in-Place (SIP) Order to slow the spread
of COVID-19 in the County. As a result, OVTAs were ceased from March 19, 2020 until late May
2020. During those months, a determination was made that OVTAs are essential services
because they are conducted in response to regulatory mandates and as a result, OVTA Standard
Operating Procedures (SOPs) were adjusted to conform to the SIP Order. Assessments using the
modified SOPs were conducted from late May through July 2020. Because trash control
measures implemented by Co-permittees may have been suspended or modified during these
months due to the COVID-19 pandemic (see additional descriptions in Co-permittee FY 2019-20
annual reports), an evaluation of OVTA data collected during that timeframe was compared to
data collected during the previous FY. The following comparisons were made to evaluate the
potential effects of the pandemic on OVTA scores:



Average OVTA scores at each site assessed during both FY 18-19 and FY 19-20
Baseline trash generation and average OVTA scores at each site assessed during both FY
18-19 and FY 19-20

Only sites assessed at least once during FY 18-19 and at least once during the SIP Order in FY 1920 were included in the analysis. A total of 412 sites met this requirement across nine (9)
SCVURPPP Co-permittees that conduct OVTAs. A summary of the results from the data analysis
is shown below:


Changes in average OVTA scores at sites between FYs 18-19 and 19-20 - Results from
this analysis indicate that on average, OVTA scores declined by 33% at sites in FY 19-20.
Declines in OVTA scores resulted in less trash load reductions associated with “Other
Management Actions” being reported by SCVURPPP Co-permittees in FY 19-20 (Table 2).

10-4

Section 10: Trash Load Reduction
Table 2. Changes in average OVTA scores (0 to 1 – Low, 1 to 2 - Moderate, 2 to 3 – High, and 3 to 4 Very High) on a Co-permittee and Countywide level in FY 19-20.
Co-permittee
Campbell
Cupertino
Los Gatos
Mountain View
San Jose
Santa Clara
Santa Clara County
Saratoga
Countywide

FY 2018-19 Average
Score
0.41
0.17
0.18
0.32
0.77
0.47
0.88
0.13

FY 2019-20
Average Score
0.51
0.25
0.34
0.47
0.93
0.58
0.91
0.33

0.29

0.51

% Change
23%
48%
85%
47%
21%
22%
4%
150%
33%

Possible reasons for the decline in OVTA scores in FY 19-20 include the following:






Modifications in Co-permittee trash control measure implementation (e.g., reductions in
street sweeping/ parking enforcement and suspension of on-land cleanups by
volunteers) due to the SIP Order.
Increases in residents staying at home during the SIP Order, resulting in more vehicles
parked on the street during street sweeping events, reducing the effectiveness of this
control.
Closures of businesses during SIP Order, reducing cleanup efforts conducted by private
parties in commercial and retail areas.

Although each of these are possible reasons for declines in observed OVTA scores, the
worsening of OVTA results cannot be attributed to a single cause. Based on the analysis
performed, it is likely that a combination of one or more the causes above are responsible for
changes in FY 19-20.


Baseline trash generation compared to average OVTA scores at each site assessed
during both FY 18-19 and FY 19-20
 In 18-19, 92% of sites showed improvements compared to baseline conditions. In FY
19-20, improvements were again observed at 92% of sites.
 These observations demonstrate that the average trash levels observed continue to
be better than baseline conditions, despite the decreases in scores observed in FY 1920.

Regardless of the declines in OVTA results observed during the SIP Order, all OVTA data collected
between July 2018 and July 2020 were used by SCVURPPP Co-permittees to report trash load
reduction estimates for “Other Trash Management Actions” in Section C.10 (Provision C.10.b.ii.,
Part B) of their FY 19-20 Annual Reports. This resulted in some Co-permittees reporting less trash
load reductions in FY 19-20 than in the previous FY. Additional assessments are planned for FY 2021, consistent with the SCVURPPP Trash Assessment Strategy.
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3. Source Controls (via surveys and characterization studies)
SCVURPPP Co-permittees have implemented actions to reduce the sale or distribution of litterprone items and stop litter at its source. These source controls include the adoption and
enforcement of ordinances enacted by Co-permittees to eliminate the distribution of single-use
plastic grocery bags and expanded polystyrene (EPS) food service ware in their jurisdictions. To
assist Co-permittees in determining to what degree these ordinances have substantially reduced
the level of these products found in the environment, the Program conducted a Storm Drain
Trash Monitoring and Characterization Project between March 2015 and July 2016. As part of
this Project, debris and trash were collected from large and small trash full capture treatment
systems within jurisdictions who have installed these devices.
Results from the Project, which characterized the number of bags and amount of EPS observed
in trash full capture systems pre- and post-ordinance, indicate that on average 72% fewer singleuse plastic grocery bags and 74% less EPS food service ware was observed in storm drain
systems after the ordinances went into effect. These observed average reductions are used by
Co-permittees to demonstrate trash load reductions associated with the implementation of
these ordinances. For additional details on results of the Project, see the Storm Drain Trash
Monitoring and Characterization Project Technical Report provided in Appendix 10.1 of the
Program’s FY 15-16 Annual Report.
Effects of COVID-19 Pandemic
In March 2020 as part of the County of Santa Clara’s Department of Public Health Shelter-inPlace Order due to the COVID-19 pandemic, the use of reusable grocery bags by customers in
stores was suspended to protect public health. Additionally, single-use plastic bags were
temporarily allowed in some jurisdictions. In June 2020, the County reinstated its Order, which
allows customers to use their own reusable bags as long as businesses require customers using
these bags to bag their own groceries.
In an effort to evaluate whether the 3-month moratorium on the use of reusable bags and the
temporary allowance of single-use plastic bags, the number of single-use plastic bags observed
during OVTAs conducted in FY 18-19 (pre-COVID) were compared to FY 19-20 (during-COVID).
Results indicate that no statistically significant (p<0.05) changes in the number of single-use
plastic bags observed on streets and sidewalks occurred between FYs 18-19 and 19-20. The
average number of bags observed per 1,000 feet did increase slightly in FY 19-20, but not to a
level that would be considered statistically significant.
4. Additional Creek and Shoreline Cleanups (via volumes of trash removed from waterways)
Co-permittees are also allowed to claim up to 10% trash load reduction for conducting trash
cleanups in local water bodies above and beyond cleanups required by the MRP. The Program
assists Co-permittees by calculating load reductions associated with these efforts based on the
volumes of trash reported by Co-permittees. Load reductions associated with these efforts are
calculated based on methods described in the MRP and are reported in Section C.10.e of Copermittees annual reports.
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Control Measure Trash Performance Standard Development: Curb Inlet Screens
Provision C.10.b.ii.b.(iv) states that Co-permittees may put forth substantive and credible evidence that
certain management actions or sets of management actions when performed to a specified
performance standard yield a certain trash reduction outcome reliably. Should the Water Board
Executive Officer accept the evidence, Co-permittees could then apply this performance standard and
receive a trash load reduction credit for adequately doing so.
In FY 16-17, SCVURPPP developed a preliminary concept and study design for a project devised to collect
information and establish performance standards for a trash control measure – curb inlet screens. The
curb-inlet screen performance standard project included participation by four Co-permittees (Cupertino,
San José, Sunnyvale and County of Santa Clara) and the City of Oakland. In FY 17-18, SCVURPPP
developed a Sampling & Analysis Plan (SAP) for this project, and provided it to Water Board staff for
review/comment. A list of monitoring questions was created to guide the implementation of the project,
listed below.
Monitoring Questions
1. To what extent do curb inlet screens reduce the amount of trash entering storm drains?
2. Are curb inlet screens effective in reducing all types and sizes of trash?
3. Is there a difference in curb inlet screen effectiveness in High trash-generating areas vs.
Moderate trash-generating areas?
4. Are curb inlet screens effective in reducing trash to Low trash levels (< 5 gal/acre-year)?
5. To what extent does seasonality (i.e., dry vs. wet season) affect trash generation in storm drains,
with and without curb inlet screens?
A total of 66 storm drains equipped with trash full capture devices and curb inlet screens were selected
to determine the effectiveness of curb inlet screens during wet and dry periods. The five sampling
events took place between July 2018 and July 2019. The first sampling event occurred in July 2018. Four
additional sampling events occurred in November 2018, January 2019, April 2019 and July 2019.
Because of the accidental cleaning or removal of CPS devices, seven sites were removed from the study,
which left 59 sites that were included in the analysis.
Key Findings
A draft report was provided to Water Board staff in May 2020. The draft report includes multiple key
findings that correlate with the monitoring questions listed above:


Curb inlet screens appear to be effective at reducing the volume of trash entering MS4s. Trash
was reduced by 69% (on average) once curb inlet screens were installed.



Curb inlet screens appear to be very effective at blocking larger trash items, such as bottles or
plastic bags, but their trash reduction effectiveness decreases for smaller trash items.
Reductions in larger items were substantial, in some cases intercepting all larger items before
they entered the MS4. Lower reduction rates were observed for smaller items, such as straws
and cigarette butts, but reductions were still observed at substantial levels (e.g., 30-40%).
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Based on the trash reduction goal of “low trash generation” the report recommends the
following curb inlet screen performance standard be included in the MRP:
For land areas that generate Moderate levels of trash, the installation and maintenance
of curb inlet screens on inlets draining these areas, together with street sweeping
2x/month on the streets in the area, will achieve the low trash generation goal.

In early FY 20-21, the draft report will be finalized and the findings will be discussed with Water Board
staff with the goal of establishing a trash performance standard for curb-inlet screens, and include the
standard into MRP 3.0.

Enhanced Business Inspection and Control Program
In FY 16-17, SCVURPPP developed a preliminary concept and study design for an enhanced business
inspection and control program in Sunnyvale. In FY 17-18, a revised preliminary concept and study
design for the enhanced business inspection project was distributed to Co-permittees and Water Board
staff for comment. The Program has addressed those comments and made revisions where necessary.
From 2015 onwards, more than 2,000 enhanced business inspections were completed at over 1,400
businesses in Sunnyvale. Of those 2,000 inspections, only 133 were businesses that were inspected
more than one time and had higher than a “Low” trash score. Throughout the program, businesses
received better grades over time – in particular, fewer “High” trash scores were issued to businesses
(more than 25% in 2015, and less than 5% in 2019). The number of follow-up inspections deemed
necessary over the same time frame show a similar trend, decreasing 60% in four years. The
effectiveness of the follow-up inspections were evaluated by looking at the differences between routine
OVTA scores and follow-up OVTA scores. On average, trash scores decreased by one category between
routine and follow up inspections. This seems to indicate that the enhanced business inspection and
control program is effective at getting non-compliant businesses to adopt better trash BMPs and
thereby reduce their trash generation. It is anticipated that the findings from this preliminary study will
be documented in late 2020 via a memorandum.

Trash Hot Spot Cleanup and Assessment Guidance (C.10.c)
Provision C.10.c.i of the MRP requires Permittees to clean up trash hot spots to a level of “no visual
impact” at least one time per year for the term of the permit. To assist Co-permittees in meeting this
requirement, Program staff developed a guidance memorandum, Trash Hot Spot Cleanup Data
Collection Form and Trash Hot Spot Activity Reports to report trash hot spot assessment and cleanup
activities conducted during FY 19-20. Trash Hot Spot Activity Reports for individual Co-permittees are
included in Co-permittee Annual Reports (see Section C.10.c).
During FY 19-20, Co-permittees continued annual cleanups required by the MRP. A total of 93 trash hot
spot assessments and cleanups were conducted within the Program’s jurisdiction this year, in which
approximately 580 cubic yards of trash were removed.2 The timing of annual assessments and cleanups
varies between hot spots due to the locations, potential for natural resource impacts, crew availability,
and other site-specific factors (e.g., safety).

2

Only hot spot cleanups and assessments conducted in compliance with MRP provision C.10.c are included in the numbers presented in this
paragraph. Many SCVURPPP member agencies conduct cleanups at trash hot spots more frequently, and/or at more sites than the MRP requires.
See Section 10, C.10.e.i of Co-permittee Annual Reports for additional information.
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Identification of Trash Generating Areas >10,000 ft2 Directly Connected to MS4s
Provision C.10.a.ii. (b) required that Permittees identify land areas that are greater than 10,000 ft2, have
very high, high, or moderate baseline levels of trash generation, and have a direct connection to an MS4
by July 1, 2018. Additionally, the trash control status of these areas must also be determined. The
Permit also requires that these areas are equipped with full trash capture systems or managed with
equivalent trash discharge control actions.
In FY 17-18, the Program started a project to assist member agencies in identifying land areas applicable
to this provision and their trash control status. The project resulted in the identification of over 12,500
acres of land (including rooftops) that drain to storm drain inlets located on land areas >10,000 ft2 that
are directly connected to Co-permittee MS4s. Results of the virtual OVTAs are presented in the
Program’s FY 17-18 Annual Report. Maps that illustrate the land areas and trash control status for each
SCVURPPP Co-permittee can be found at http://scvurppp.org/trash-maps/ .
The results presented in the Program’s FY 17-18 Annual Report were preliminary since they were
primarily based on desktop, rather than field based OVTAs. In FY 18-19, Co-permittees began conducting
field based OVTAs on these land areas to validate the current trash control status. The results of the
area based OVTAs were used by Co-permittees in FY 19-20 to either revise baseline trash generation
maps or demonstrate progress toward MRP trash load reduction goals. The most recent version of each
SCVURPPP Co-permittee baseline trash generation map can be found at http://scvurppp.org/trashmaps/. This link was also was provided in each FY 19-20 Co-permittee Annual Report- Section 10.

Coordination of SCVURPPP Trash Ad hoc Task Group Meetings
The Program’s Trash Ad Hoc Task Group (Trash AHTG) met a total of seven (7) times during FY 19-20 to
discuss the following: 1) MRP 2.0 Section C.10 – Trash Load Reduction; 2) MRP 3.0 Discussions with
Water Board Staff on Provision C.10; 3) FY 18-19 Annual Reporting for Provision C.10; 4) FY 19-20 Annual
Report format for Provision C.10; 5) Trash BMP Performance Standard Development; 6) On-land Visual
Trash Assessments; 7) SCBWMI Zero Litter Initiative; 8) Receiving Water Trash Monitoring; 9)
Opportunities for Collaboration with Caltrans; and 10) Co-permittee Full Trash Capture Systems
Installations. Program staff coordinated all AHTG meetings.
During FY 20-21, the Trash AHTG plans to continue to meet monthly to discuss Section C.10 – Trash Load
Reduction requirements, On-land Visual Trash Assessments, Trash BMP Performance Standard
Development, Receiving Water Trash Monitoring, and other permit-related requirements.

Participation in SCBWMI Zero Litter Initiative
The SCBWMI Zero Litter Initiative (ZLI) is a self-organized group of agencies that are impacted by litter
issues or have an interest in reducing litter in Santa Clara County. The ZLI was formed in 2009 as an
outgrowth of the Santa Clara Basin Watershed Management Initiative’s Trash Subgroup. The ZLI includes
representatives from the Cities of Palo Alto, San José, Sunnyvale, and Cupertino, West Valley
Communities (the Cities of Campbell, Monte Sereno and Saratoga and the Town of Los Gatos), the
Program, Santa Clara Valley Water District (Valley Water), non-governmental organizations (e.g., CLEAN
South Bay, franchised waste haulers), and other interested parties and agencies (e.g., VTA).
In 2018 and 2019, ZLI Steering Committee members attended meetings with Caltrans District 4 staff to
discuss future coordination on litter issues in the Santa Clara Valley. Topics discussed at the meetings
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included homeless encampment response efforts, littering enforcement by the California Highway Patrol
(CHP), litter messaging on Caltrans message boards, and other public education and outreach activities.
On March 30, 2020, the ZLI Steering Committee coordinated a virtual meeting, the Stormwater Trash
Management Coordination Roundtable - Municipal & Transportation Agencies, with SCVURPPP Copermittees, Caltrans, Caltrain and Valley Transportation Agency (VTA) staff to coordinate efforts and
resources related to trash capture device installation, illegal dumping and homeless encampments in the
Valley. Participants asked questions and suggested future collaboration on potential multi-benefit
projects are intended to assist with achieving trash reduction goals outlined in the MRP, Phase II and
Caltrans stormwater permits. The presentations and other materials are posted on the ZLI webpage at:
http://www.scbwmi.org/webinars.htm.
SCVURPPP also began the collection, compilation and interpretation of trash cleanup data collected by
volunteers during California Coastal Cleanup Day and National River Cleanup events. Program staff
worked with Valley Water to compile data from 2007-2019. Data were evaluated and used to develop a
repository for cleanup data and a fact sheet on the benefits of these cleanups. The fact sheet and data
management system were completed in FY 19-20. The fact sheet is posted on the SCVURPPP website at
https://scvurppp.org/2020/04/13/volunteer-creek-cleanups-in-santa-clara-county/.
In FY 2019-20 the ZLI continued to focus on the reduction of single use foodware and specifically plastic
litter. The efforts have included material reduction and harm-mitigation strategies that municipalities
can take through policy and waste hauler partnerships. The ZLI coordinates with Bay Area partners who
are working on similar issues such as the Regional Reusables Campaign, from the non-profit organization
Upstream, and work with restaurants by Rethink Disposables, a campaign from the non-profit Clean
Water Action. The ZLI also supports to the Santa Clara County Recycling and Waste Reduction
Commission, its Technical Advisory Committee and the Foodware Policy Work Group focusing on the
development of a model foodware and litter reduction ordinance for municipalities in the Santa Clara
Valley and beyond. The ZLI has coordinated with similar efforts organized in San Mateo County by the
Litter Work Group, part of the countywide stormwater program.

■ Regional Activities
BASMAA Final Receiving Water Trash Monitoring Report (C.10.b.v)
Provision C.10.b.v of MRP 2.0, issued by the San Francisco Bay Regional Water Quality Control Board
(Water Board) to 76 cities, counties and flood control districts in the SF Bay Area, requires public
agencies to develop, submit and test a Receiving Water Trash Monitoring Program Plan (Trash
Monitoring Plan).
In July 2017, the Bay Area Stormwater Management Agencies Association (BASMAA) submitted the first
iteration of the Trash Monitoring Plan to Water Board staff for review and comment. The Final Trash
Monitoring Plan that addressed all comments was submitted to the SF Bay Water Board staff in October
2017 (BASMAA 2017). Implementation of the Trash Monitoring Plan represents the “pilot-testing phase”
of trash receiving water monitoring in the San Francisco Bay Area, during which the pilot protocols and
methods were applied during the MRP 2.0-specified timeframe of October 2017 to July 2020.
The MRP requires that the results of the testing phase of the Trash Monitoring Plan be submitted to the
Water Board as a Final Report by July 1, 2020. The Final Report provides analysis of all information/data
collected from trash assessments and monitoring conducted between October 2017 and March 2020.
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Monitoring Plan objectives and scientific monitoring questions outlined in the Trash Monitoring Plan
were used to guide the evaluation of trash monitoring and assessment data results presented in the
Final Report.
Monitoring Questions
1. Are significantly strong correlations observed between qualitative and quantitative methods?
2. What is the current level of trash deposited in flowing waterbodies in the entire MRP area?
3. What is the range of trash levels observed at sites targeted for cleanup? How do these ranges
compare to levels in all flowing waterbodies?
4. Do trash levels in flowing waterbodies differ significantly between wet and dry seasons?
5. What percentages of trash observed in receiving waters are attributable to wind/litter, illegal
dumping, illegal encampments and other (stormwater/upstream sources)?
6. Do trash levels in flowing waterbodies strongly correlate to trash generation levels depicted on
Permittee maps?
The Trash Monitoring Plan primarily focuses on two types of monitoring designs: 1) probabilistic
(randomly) selected monitoring sites that are intended to represent the trash conditions in all creek,
channel and riverine sites that flow through the urban Bay Area; and 2) targeted sites in urban creeks,
channel and river segments and sites along San Francisco Bay shorelines where trash regularly deposits
and is periodically removed by MRP Permittees. The design also includes a small number of targeted
locations where trash booms are deployed to intercept trash prior to transport downstream to the San
Francisco Bay.
Two trash assessment tools were developed and applied for the pilot testing phase of the Trash
Monitoring Plan. Qualitative trash assessments are visual surveys of trash levels (i.e., conditions).
Trained personnel assign a trash condition score from 1 to 12 (12 being the most trash) to a site based
on the level of trash that is observed both within the water body and along its banks or shoreline within
a defined assessment area. Quantitative trash monitoring entails removing, sorting and measuring the
volume of trash that is found within the assessment area at a targeted site. Both quantitative trash
monitoring methods and the qualitative assessment methods were used at targeted sites to allow for
the comparison of qualitative and quantitative approaches.
A total of 125 urban creek, channel and riverine probabilistic sites throughout the MRP Area were
qualitatively assessed for trash. A total of 625 qualitative trash assessments were conducted over five
sampling events (three during wet season and two during dry season) between October 2017 and March
2020. A total of 100 targeted sites were selected for both qualitative and quantitative trash
assessments. A total of 200 trash assessments were conducted over two sampling events at targeted
sites. Targeted monitoring was conducted at nine trash boom locations in Alameda, Santa Clara and San
Mateo Counties.
Key Findings
1. Significant correlations were observed between qualitative trash condition scores and trash
density (volume per unit area) at both regional and countywide scale. The visual assessment
tool is recommended as a valid approach to assess conditions when using volume of trash as the
indicator for trash conditions.
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2. Regionwide, approximately 77% of the urban stream lengths in the MRP Area exhibit low to
moderate levels of trash.
3. Trash condition scores at targeted sites were generally higher (more trash), compared to
probabilistic sites.
4. Seasonality appears to have no effect on trash levels observed/measured at receiving water
sites. Trash levels were highly similar between the dry and wet seasons. Storm intensity and
frequency did not appear to have an influence on trash levels observed during the wet season.
5. Litter/Wind and Other/Stormwater trash pathways were the most frequent pathways reported
at all monitoring sites, however, Illegal Encampments and Illegal Dumping trash pathways were
associated with largest proportion of trash observed.
An evaluation of methods and monitoring design used during the pilot-testing phase of the Trash
Monitoring Plan is provided in the report. This evaluation provides guidance for potential revisions to
methods that may be used to monitor trash in receiving waters.

Participation in BASMAA Trash Subcommittee
The BASMAA Trash Subcommittee was formed in FY 09-10 to provide a forum to discuss trash-related
activities, projects and issues that have regional applicability. It meets bimonthly, as needed. A Valley
Water staff member currently serves as the Vice Chair of the Subcommittee and Program and Copermittee staff attend the meetings. Subcommittee agendas in FY 19-20 included the following topics:
1) MRP 2.0 Section C.10 – trash load reduction requirements; 2) FY 18-19 Annual Report format for
Provision C.10; 3) BASMAA Receiving Water Trash Monitoring Plan Reporting; 4) Implementation of
trash control measures on land areas draining directly to Co-permittee MS4s; 5) Discussions with Water
Board staff on trash load reduction and MRP 3.0 informational items; 6) Opportunities for collaboration
with Caltrans; 7) Asset management tracking for full trash capture systems; and 8) SIP Order and COVID19 impacts on Provision C.10 activities. The Subcommittee plans to continue meeting in FY 20-21 on a
bimonthly basis and coordinate on regionally applicable projects and requirements.
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Section 11 Mercury and PCBs Controls
■ ■ Introduction
Provisions C.11 (Mercury Controls) and C.12 (Polychlorinated Biphenyl Controls) of the MRP require Copermittees to implement control programs to reduce the stormwater impacts of these pollutants on the
Bay. The Water Board has previously determined that the water quality objectives and associated
beneficial uses of the Bay are impacted as a result of stormwater (and other) discharges of these legacy
pollutants. The Water Board adopted water quality attainment strategies called Total Maximum Daily
Loads (TMDLs), which assign load reductions (through waste load allocations) to Bay Area municipal
stormwater programs that have to be addressed within 20 years of the adoption of the TMDLs.
The MRP requires that Co-permittees must demonstrate attainment of interim PCBs and mercury
performance criteria (i.e., load reductions) during the term of the MRP. Load reductions can be
demonstrated at the regional, countywide, or Co-permittee level. If choosing to report at the
countywide level, SCVURPPP Co-permittees must collectively demonstrate the following pollutant
reductions:


Mercury:




June 30, 2020 - 16 grams per year (g/yr) via the implementation of Green Stormwater
Infrastructure (GSI);

PCBs:


June 30, 2018 – 160 g/yr via all control measures



June 30, 2020 - 37 g/yr via the implementation of GSI;



June 30, 2020 – 940 g/yr via all control measures

Control measures that Co-permittees may use to address these load reduction requirements and the
methodologies that may be used to calculate load reductions are described in the Interim Accounting
Methodology for TMDL Loads Reduced1, which was approved by the Water Board’s Executive Officer in
2016.
In addition to implementing control measures to achieve PCBs and mercury load reductions during the
permit term, the MRP also requires Co-permittees to do the following:


MRP 2.0 Control Measures Plan - Develop, submit, and maintain a PCBs and Mercury Control
Measures Plan that includes a list of watershed management areas and the locations and types
of control measures implemented to-date and planned for implementation over the term of the
permit and demonstrates attainment of MRP 2.0 load reductions (C.11/12.a);



Load Reduction Accounting Method - Develop, document, and implement an assessment
methodology and data collection program to quantify PCBs loads reduced through
implementation of control measures (C.11/12.b);

1

Bay Area Stormwater Management Agencies Association (BASMAA) 2017. Interim Accounting Methodology for TMDL Loads
Reduced. Version 1.0. Prepared for BASMAA by Geosyntec Consultants and EOA, Inc. September 19 2016.
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RAA for GSI - Conduct a reasonable assurance analysis (RAA) to demonstrate quantitatively that
PCBs and mercury load reductions will occur through GSI implementation (C.11/12.c);



Quantitative Relationship Between GSI and Load Reductions - Report on the quantitative
relationship between GSI and PCBs and mercury load reductions (C.11/12.c);



Longer-term GSI Reductions Analysis - Develop and report on the estimated amount and
characteristics of land area that will be treated through GSI by 2020, 2030, and 2040 (C.11/12.c);



TMDL Control Measure Implementation Plan and RAA - Prepare and submit a plan and
schedule for PCBs and mercury control measure implementation and reasonable assurance
analysis demonstrating that sufficient control measures will be implemented to attain PCBs and
Mercury TMDL wasteload allocations (C.11/12.d);



PCBs in Storm Drain Infrastructure Evaluation - Evaluate the presence of PCBs in
caulks/sealants used in storm drain or roadway infrastructure (C.12.e);



Managing PCBs during Building Demolition - Manage PCB-containing materials and wastes
during building demolition activities (C.12.f);



Fate and Transport of PCBs - Conduct studies to evaluate the fate and transport of PCBs from
urban runoff to the Bay margins (C.12.g); and



Risk Reduction Program - Continue to implement a risk reduction program for PCBs and
mercury (C.11.3/C.12.h).

With assistance from the Program, Co-permittees have continued to successfully address PCBs and
mercury requirements described in the MRP and TMDL wasteload allocations. In FY 19-20, MRP
requirements were addressed directly by Co-permittees, at a countywide level via SCVURPPP, and at a
regional level via BASMAA. The status of activities conducted at the Co-permittee, Program (SCVURPPP)
and regional (BASMAA) levels to-date to address these requirements are described in this section. PCBs
and mercury requirements are written identically in the permit due to the similarities in the sedimentassociated and legacy nature of their occurrence. Therefore descriptions of the activities conducted in
compliance with these requirements are grouped in single section of this report. References to the
applicable MRP provisions are included under each summary of the activity.

■ ■ PCBs and Mercury Control Measure Implementation
This section provides summaries of PCBs and mercury control measures implemented during the permit
term consistent with MRP provisions C.11 and C.12. Full detail on these control measures and the
associated load reductions are fully documented in the Stormwater Control Measure Plan for PCBs and
Mercury in the Santa Clara Valley – Version 4.0 (2016-2020), which was included as Appendix 11-1 of the
Program’s FY 18-19 Annual Report. The information provided in Version 4.0 of the Control Measures
Plan (Version 4.0 Plan) was submitted by SCVURPPP (on behalf of all SCVURPPP Co-permittees). The
Version 4.0 Plan provides documentation of all current and planned control measures in the Santa Clara
Valley through the end of the permit term. The Version 4.0 Plan included the following information in
compliance with MRP provision C.11/12.a and C.11/12.b.iii(2):


The list of watersheds and management areas where control measures are currently being
implemented or will be implemented during the term of the Permit, along with the specific
control measures currently being implemented and those that will be implemented in these
watersheds and management areas, and an implementation schedule (C.12.a.ii(3)) for these
control measures.
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The number, type, and locations and/or frequency (if applicable) of control measures.



A cumulative listing of all sites that are potentially contaminated with PCBs that Co-permittees
have discovered and referred to the Water Board to-date, with a brief summary description of
each site and where to obtain further information.



The description, scope, and start date of PCBs control measures.



For each structural control and non-structural best management practice (BMP), interim
implementation progress milestones (e.g., construction milestones for structural controls or
other relevant implementation milestones for structural controls and non-structural BMPs) and
a schedule for milestone achievement.



Clear statements of the roles and responsibilities of each participating Co-permittee for
implementation of pollution prevention or control measures



PCBs and mercury loads reduced using the Water Board approved Interim Accounting
Methodology for TMDL Loads Reduced and supporting data and information necessary to
substantiate the load reduction estimates.

This section summarizes and updates (as needed) the information provided in the Version 4.0 Plan on
control measure implementation during MRP 2.0. The Version 4.0 Plan provides all supporting data and
information necessary to substantiate load reduction estimates presented later in this section in order
to demonstrate achievement of load reductions consistent with MRP 2.0 load reduction requirements.

Source Property Identification and Abatement
PCBs and mercury source properties are those that disproportionately contribute pollutants to Copermittee stormwater conveyance systems. Identification and subsequent abatement of these
properties and/or focused control measure implementation in the public right-of-way (ROW) around
source properties to reduce pollutant release can provide an opportunity for meaningful PCBs and
mercury stormwater load reductions. Source property investigations typically include the following
tasks:
1. Project Planning and Management;
2. Property Records and Aerial Photography Review;
3. Public Right-of-Way (ROW) Surveys and Property Site Visits;
4. Public ROW and Private Property Soil/Sediment or Stormwater Sampling; and
5. Reporting and Planning/Identifying Control Measures (including referrals to regulatory
agencies).
In recent years, a number of source property investigations have been conducted in the Santa Clara
Valley by SCVURPPP in an effort to identify PCBs and mercury source properties. These include projects
conducted via the Clean Watersheds for a Clean Bay (CW4CB) project during the previous MRP, as well
as all new efforts under the current MRP. These investigations have resulted in three source property
referrals submitted to the Regional Water Board by Co-permittees during MRP 2.0 to date (Table 11-1).
A description and status update on the source property referrals submitted to date, and descriptions of
all source investigations (completed and ongoing) that have been conducted during the current permit
term are presented below.
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Source Property Referrals Submitted During MRP 2.0
Table 11-1 provides a current listing of all of the source properties that have been identified in the Santa
Clara Valley and referred to the Regional Water Board during the permit term. In total, 3 source
properties comprising 91.25 acres have been referred to the Regional Water Board for abatement. This
list will continue to be updated in future annual reports as additional source properties are referred and
abated. Additional information on the status of these source property referrals is provided below.
Table 11-1. List of PCBs source properties identified in the Santa Clara Valley that have been referred to
the Regional Water Board by MRP Co-permittees.
Co-Permittee

Site Name

San José

Union Pacific Railroad

Sunnyvale

Westinghouse Electric
Federal Superfund

Santa Clara

Brokaw Road Property

Location/APN
Leo Avenue Cul-deSac Railroad RightOf-Way, San José
401 East Hendy Ave,
Sunnyvale; APNs:
204-47-001, 204-47002, 204-48-028,
204-46-008
335 Brokaw Road,
Santa Clara

Type of
Source
Property

Referral
Date

Abatement
Date

Area
(Acres)

Referral

FY 15-16

TBD

5.00

Referral

FY 17-18

TBD

74.00

Referral

FY 18-19

TBD

12.25

TOTAL ACRES

91.25

Leo Avenue Source Property Referral (WMA 083CTC990 -San José)
During the previous MRP, SCVURPPP Co-permittees, in coordination with the CW4CB project, began a
source investigation in WMA 083CTC990 (i.e., the Leo Avenue watershed) located in an older industrial
area of San José. The investigation provided evidence that high concentrations of PCBs originating from
the Union Pacific Railroad (UPRR) track ROW were entering the City’s stormwater system. This evidence
resulted in the City of San José, in collaboration with the Program, referring the UPRR parcel to the
Regional Water Board for follow-up investigation and abatement. The final project report and referral
was included in the Program’s FY 14-15 Annual Report. In an effort to reduce the on-going contribution
of PCBs-containing sediment to the City’s stormwater conveyance system that originates from the UPRR
ROW, pending property abatement, three enhanced operation and maintenance measures have been
implemented on Leo Avenue. First, as an interim measure, the City of San José required property
owners along Leo Avenue to conduct weekly street sweeping on the Leo Avenue cul-de-sac. Second,
UPRR installed a chain link fence along their ROW to reduce vehicle access and avoid the tracking of
sediment from the railroad ROW to the street. Lastly, the City installed a large Hydrodynamic Separator
(HDS) unit in the stormwater conveyance system directly downstream of Leo Avenue that receives and
treats runoff from the entire Leo Avenue cul-de-sac and adjacent properties.
In August 2016 the Regional Water Board issued a request for monitoring data to UPRR based on the
information provided by the City and the Program in their September 2015 referral. The request was
issued under California Water Code section 13267 and required UPRR to develop, submit and implement
a Sampling and Analysis Plan (SAP) that would effectively characterize PCBs concentrations in sediment
on the railroad ROW and in the public ROW adjacent to the rail line. The City and the Program provided
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comments on the proposed SAP and sampling was conducted in FY 16-17. UPRR reported the sampling
results to the Regional Water Board in September 2017. PCBs concentrations on the railroad property
were as high as 127 mg/kg.
Following review of the sampling report by both the City of San José and Program staff, the Regional
Water Board directed Union Pacific to prepare a work plan to stabilize the soil on-site and prevent offsite transport. In February 2018, following evaluation of the flow patterns on-site, UPRR installed filter
rolls secured to the chain link fence along the ROW, and agreed to evaluate the effectiveness during
subsequent rain events. In March 2018, Regional Water Board and U.S. Environmental Protection
Agency (USEPA) staff continued discussions with UPRR representatives about requirements for
additional soil stabilization at the site. In early FY 18-19, UPRR submitted a “Removal Action Work Plan”
to USEPA and Regional Water Board staff for review, which was subsequently forwarded to City and
Program staff. The “Removal Action Work Plan” provided details on the actions UPRR planned to take to
conduct the cleanup and soil stabilization work at the Leo Avenue location. Comments on the UPRR
work plan and input on additional action items were provided to the Regional Water Board by City and
Program staff, and USEPA. After the work plan had been finalized, UPRR was expected to commence
cleanup and soil stabilization actions at the site during FY 19-20. However, these efforts have been
delayed because UPPR is currently trying to identify other responsible parties.
Both the City and the Program will continue to follow up with the Regional Water Board for status
updates and next steps for this source property during FY 20-21.
East Hendy Avenue Source Property Referral (WMA 049SVE900 - Sunnyvale)
Elevated concentrations of PCBs in sediments and stormwater collected adjacent to and downstream of
a property located in the Sunnyvale East Channel watershed in the City of Sunnyvale have been
observed during recent monitoring investigations. Between 2011 and 2014, the San Francisco Bay
Regional Monitoring Program (RMP) collected 45 stormwater samples in the Sunnyvale East Channel
located downstream of the property. The PCBs in these samples averaged 97 ng/L, with the highest
recorded at 980 ng/L. Based on a preliminary analysis conducted by the Program, the PCBs in these
samples appear to have originated from the 74-acre former Westinghouse property located at 401 East
Hendy Avenue. This property has a history of PCBs-related contamination in soils and groundwater on
the site and is currently a Superfund site overseen by USEPA. As recently as FY 15-16, the Program
measured multiple sediment concentrations above 1 ppm in the MS4 adjacent to the property.
The preliminary data analysis was forwarded to USEPA in FY 16-17. Based on the results, the City of
Sunnyvale and Program staff engaged in discussions with USEPA in FY 16-17 during the reissuance of a
Consent Order between USEPA and the site owner (CAD001864081) to attempt to incorporate follow up
actions into the Order. In response, USEPA requested that the property owner develop a SAP to
characterize PCBs in stormwater being discharged from the site. The City and the Program, at the
request of USEPA, reviewed and provided comments on the proposed SAP in FY 16-17. Five stormwater
sampling events were conducted by the property owner at multiple locations on and adjacent to the
property, including two events during the 2016-2017 wet weather season and three events during the
2017-2018 wet weather season. The PCBs concentrations of the stormwater samples ranged from 13
ng/L to 2,330 ng/L. Seven samples had some of the highest PCBs concentrations observed in stormwater
in the Bay Area to-date. These data confirmed that the property was a source of PCBs to the City’s
stormwater system and the Bay. In January 2018, the City of Sunnyvale, in collaboration with the
Program, submitted a referral of this property to both the Regional Water Board and USEPA for follow-
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up investigation and abatement. The property is currently owned by Northrop Grumman Systems
Corporation (Northrop Grumman).
Based on information provided to-date, Northrop Grumman has implemented or plans to implement,
under the oversight of USEPA, a number of actions to reduce PCBs in stormwater from the property and
reduce PCBs-laden sediment in the adjacent public ROW. These actions include the following:


Fit storm drain inlets with gravel bags, filtrexx-type socks with gravel bag anchors, or geotech
filter fabric to capture PCBs-laden sediment before it leaves the site, and inspect these inlets
prior to the rainy season to remove accumulated sediments;



Install fiber rolls near the facility boundary along Fair Oaks Avenue and California Avenue to
slow the flow of stormwater off-site;



Cover unpaved areas around the property with gravel to reduce erosion;



Remove sediment from the valley gutter next to building 41;



Inspect areas around drains before forecasted rain events to verify BMPs are in place and
functioning; repair or replace BMPs if not functioning;



Conduct weekly sweeping of all accessible areas of the property;



Conduct intensive area sweeping with a HEPA filter vacuum throughout the property twice each
year; and



Conduct biweekly street sweeping in the public streets adjacent to the property to supplement
the current biweekly sweeping conducted by the City of Sunnyvale.

In addition, Northrup Grumman conducted a survey of buried storm drain pipelines to confirm locations
and connections, evaluate the integrity of the storm drainpipe, and identify accumulated sediment. Pipe
locations and facility drawings will be updated accordingly. Pipelines requiring maintenance will be
addressed by jetting out and capturing accumulated sediment and replacing selected storm drain piping.
Completion of this work will support the overall evaluation of PCBs sources on the property that have a
potential to impact stormwater and work toward the abatement of stormwater leaving the site.
Beginning in 2018, PCBs were added to the stormwater discharge monitoring requirements at this site
that are associated with the Industrial General Permit and Site Stormwater Pollution Prevent Plan
(SWPPP). This additional monitoring, which began in the 2018-2019 wet season, includes the collection
and PCBs analysis of stormwater samples from three on-site locations annually to monitor the
effectiveness of BMP implementation. Northrup Grumman provides an annual summary report to
USEPA documenting the monitoring conducted and the effectiveness current BMPs and the need for
new BMPs if samples have PCBs detection. Sample results are uploaded annually to the State Water
Resources Control Board Stormwater Multiple Application and Report Tracking System (SMARTS). To
date, samples collected in 2018-2019 and 2019-2020 have been lower than samples collected
previously, with PCBs concentrations ranging from non-detects up to 65 ng/L. These PCBs
concentrations are lower than the concentrations in samples collected prior to BMP implementation.
Note, the reporting limit of ~95 ng/L for EPA Method 8082 that were identified in the most recent
sampling report submitted to USEPA2 are relatively high compared with more sensitive analytical

2

Geosyntec Consultants. 2020. Westinghouse Electric Corporation Superfund Site PCBs and Stormwater – Update.
Memorandum prepared by Geosyntec Consultants for Northrop Grumman and sent to Mark Samolis at USEPA on July 22, 2020.
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methods that are typically used by SCVURPPP and the RMP for PCBs in stormwater (EPA Method 1668).
The City and Program will continue to coordinate with USEPA throughout the property abatement
process and identify additional next steps as needed.
Brokaw Road Source Property Referral (WMA 066GAC150 – Santa Clara)
In WY 2015, the Program began a source investigation of WMA 066GAC150, which drains into the
Guadalupe River on the eastern side of the Airport in the City of Santa Clara. Sampling conducted in
2016 documented elevated levels of PCBs in sediment collected from the storm drain manhole on
Brokaw Road where a private lateral from the 12.5-acre property at 335 Brokaw Road connects to the
main storm drain line. In WY 2017, another sediment sample with elevated PCBs was collected from this
same manhole This time, however, the sample was collected exclusively from sediment that was
contained inside the private lateral that drains the parcel, at the intersection with the public system.
This sample contained PCBs concentrations of 3.81 mg/Kg, substantially above SCVURPPP’s threshold for
identifying a PCBs source property (> 1 mg/kg). The private lateral appears to drain the southern portion
of the parcel, which is the same area where the former FPE building site, active transformers, and
associated PCBs contamination were located. The monitoring data clearly demonstrate that elevated
concentrations of PCBs continue to migrate from the underground drainage system on this property to
the City’s MS4.
The site of the 335 Brokaw Road property was used for agricultural purposes prior to its industrial
development in 1950 by Federal Pacific Electric (FPE). FPE manufactured electrical utility components on
the property during the 1950’s and 1960’s. Transformers were assembled, filled, and then stored onsite.
In 1968, FMC Corporation purchased this parcel along with a number of adjacent parcels that then
comprised the 100-acre FMC property. Activities at FMC included manufacturing various products, such
as military equipment. The two active transformers that supplied energy to FPE, and subsequently to
FMC manufacturing processes, were removed in 1985. Previous site assessments reported on
Geotracker indicate that past PCBs cleanup efforts have occurred on this property, with PCBs in surface
oil samples as high as 15,000 mg/kg. The soil cleanup level for PCB-contaminated soils at the site was 10
mg/kg, well above the threshold for potential PCBs impacts on water quality. Both the WY 2015 and WY
2017 sediment samples collected by the Program had PCBs homolog profiles with a dominant hexachloro group, similar to Aroclor 1260 (SCVURPPP 2018). The main uses of Aroclor 1260 included
transformers and hydraulic fluids, both which could have been used in electrical equipment
manufactured by FPE at the site during the 1950’s and 1960’s.
The PCBs concentration data from the recent SCVURPPP investigations, in conjunction with the site
history, demonstrate that the property at 335 Brokaw Road continues to be a source of PCBs to the
City’s MS4. A referral for the 12.5 acre property at 335 Brokaw Road in Santa Clara was submitted to the
Regional Water Board in FY 19-20. As part of that referral, the City of Santa Clara committed to conduct
enhanced O&M in the public ROW adjacent to the property. As a first step, on April 23, 2020 the City of
Santa Clara performed a video survey of the main storm drain line on Brokaw Road to provide
information on the location and quantity of historically deposited sediment in the line. On April 28,
2020, the City of Santa Clara conducted a cleanout of the storm drain line adjacent to the property at
335 Brokaw Road to remove any historically deposited sediment in the line. During the cleanout, the
City flushed the public storm drain line in front of the property on Brokaw Road, and collected the wash
water at the downstream manhole at the western boundary of the property on Brokaw Road. The wash
water was decanted and sent to the sanitary sewer. The residual solids were taken to the City’s
corporation yard for appropriate disposal.
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As of the end of FY 19-20, the Regional Water Board has not initiated any follow-up action based on this
source property referral. Both the City and the Program will continue to follow up with the Regional
Water Board for status updates and next steps for this source property during FY 20-21.
Source Investigations Conducted during MRP 2.0
In FY 15-16, the Program conducted a comprehensive desktop screening and monitoring project that
identified 139 stormwater catchments as WMAs of high interest for mercury and PCBs3. Sediment and
water monitoring conducted by the Program (in collaboration with the BASMAA Regional Monitoring
Coalition) identified stormwater catchments with elevated concentrations of PCBs or mercury. Based on
these results, the Program initially targeted seven catchments with the highest PCBs concentrations for
source property investigations beginning in FY 16-17. Four of the seven WMAs were located in the City
of San José (WMAs 051CTC275, 051CTC400, 067SCL080 and 083GAC900), two were in the City of Santa
Clara (WMAs 050GAC400 and 066GAC150) and one was in the City of Palo Alto (WMA 001SFC100). Four
additional catchments were targeted for source investigations starting in FY 18-19. Three of the WMAs
were located in the City of San José (WMAs 067CTC250, 067SCL120 and 050GAC020) and one was in the
City of Palo Alto (WMAs 031SCH250). The geographical extent and land uses associated with each of
these eleven WMAs are presented in Table 11-2.
Table 11-2. Eleven Watershed Management Areas (WMAs) in the Santa Clara Valley where PCBs/Mercury source
investigations were conducted between FY 16-17 through FY 19-20.
WMA

Copermittee

Associated Water
Body

Total
Acres

%
Old Ind

% Old Ind
Redeveloped

% Old
Urban

% New
% Open
Urban Space/Other

051CTC275

San José

Coyote Creek

443.0

52%

4%

22%

15%

7%

051CTC400

San José

Coyote Creek

140.0

57%

10%

31%

0%

2%

067SCL080

San José

Lower Silver Creek

42.2

56%

23%

20%

0%

1%

083GAC900

San José

Guadalupe River

610.8

18%

16%

38%

0%

28%

050GAC400

Santa Clara

Guadalupe River

718.1

34%

8%

58%

0%

0%

066GAC150

Santa Clara

Guadalupe River

499.6

13%

14%

57%

0%

17%

001SFC100

Palo Alto

San Francisquito
Creek

35.9

3%

5%

92%

0%

0%

031SCH250

Palo Alto

Matadero Creek via
Stanford Channel

41.8

31%

7%

14%

48%

0%

067CTC250

San José

Coyote Creek

41.2

62%

0%

24%

14%

0%

067SCL120

San José

Lower Silver Creek

40.3

38%

8%

12%

41%

1%

050GAC020

San José

Guadalupe River

842.8

35%

1%

10%

45%

9%

3

The process used to identify WMAs and next steps were described in the Program’s Progress Report: Identifying Watershed Management
Areas for PCBs and Mercury, which was submitted to the Regional Water Board by the Program on behalf of Co-permittees in March 2016. The
progress report was submitted in compliance with provisions C.11.a.iii / C.12.a.iii of MRP 2.0.
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In FY 17-18, the Program completed initial investigations and prepared a report describing the results for
WMAs 051CTC275, 051CTC400, 067SCL080, 083GAC900, 050GAC400, 066GAC150 and 001SFC100 (i.e.,
the seven WMA investigations that were started in FY 16-17). The report was submitted in the
Program’s FY 17-18 Annual Report. That report includes a description of the investigation that identified
the 335 Brokaw Road source property that was referred to the Regional Water Board as described
above. However, in a number of cases, the Program determined that follow-up investigation was
needed in these WMAs to confirm additional source properties. These follow-up investigations
continued in FY 18-19 and FY 19-20, along with the continuing investigations into the remaining WMAs
identified in Table 11-2 (i.e., WMAs 067CTC250, 067SCL120, 050GAC020 and 031SCH250).
The investigation process and sampling results for all of the targeted source property investigations
conducted during MRP 2.0 are summarized here. For each of the investigations conducted in the WMAs
identified in Table 11-2, the Program collected information on all parcels that were industrialized prior
to 1980 (i.e., old industrial). For each of these parcels, the Program then conducted records and aerial
photography review, to further categorize the parcels of interest, followed by public ROW surveys.
Program staff, accompanied by municipal inspectors, conducted site visits at businesses categorized as
high-interest. Information gathered from these efforts was used to identify properties for follow-up
sampling. Between FY 17-18 and FY 19-20, the Program collected 148 soil, sediment, or storm drain
material samples on or adjacent to high-interest properties in the eleven WMAs identified in Table 11-2.
PCBs concentrations in these samples ranged from 0.003 to 12 mg/kg (dry weight). Total mercury
concentrations ranged from 0.004 to 9.9 mg/kg (dry weight). A total of 31 samples had elevated PCBs
concentrations ≥ 0.2 mg/kg and 20 samples had elevated total mercury concentrations ≥ 0.3 mg/kg.
Based on these results, SCVURPPP identified 18 potential PCBs source properties, seven of which also
had elevated mercury concentrations. Table 11-3 identifies the potential PCBs source properties and
other high-interest properties that are currently under evaluation to determine if any of these
properties can be confirmed as sources and referred to the Regional Water Board. The Program will
continue to review all of the information gathered to date during the source property investigations and
follow-up described above and expects to complete a final report with the findings during the next fiscal
year.
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Table 11-3. Potential Source Properties and/or Properties of Interest that are currently under evaluation for next
steps based on source investigations in the Santa Clara Valley during MRP 2.0.
Copermittee

Associated
Water Body

Site Name or Current
Business

Area
(Acres)

Status

Santa Clara

Guadalupe River

Industrial Park

280 Martin Ave., APN: 23005058

1.97

Under
Evaluation

San José

Coyote Creek

Z-Con Specialty Group

1645 Old Bayshore Hwy., APN:
23727033

0.24

Under
Evaluation

12.97

Under
Evaluation

Location/APN

San José

Guadalupe River

P-S industrial Park

1755-1815 Monterey Rd., APNs:
45503003,45503004, 45503005,
45503006, 45503008, 45503009,
45503010, 45504003, 45504004

San José

Guadalupe River

Xstrata Recycling

1695 Monterey Rd., APN: 45502042

2.72

Under
Evaluation

San José

Coyote Creek

Tung Tai Group

1726 Rogers Ave, APN: 23709128

1.35

Under
Evaluation

San José

Coyote Creek

Union Pacific Railroad

Rail Crossing Schallenberger Rd, APN:
23714090

3.23

Under
Evaluation

San José

Lower Silver
Creek

TransPak

520 Marburg Way, APNs: 25403046,
25403010

13.7

Under
Evaluation

San José

Guadalupe River

SIMs Metal

1800 Monterey Rd., APNs: 47724041,
47724042, 47724043

3.65

Under
Evaluation

San José

Coyote Creek

Industrial Park

701 Kings Row Lane A, APN:
237300009

4.03

Under
Evaluation

San José

Coyote Creek

Alco Metal

1788 Rogers Ave, APN: 23709133

1.86

Under
Evaluation

Palo Alto

Matadero Creek
via Stanford
Channel

Medical Device
Manufacturer

1300 Hansen, APN: 142200093

14.56

Further
investigation

Santa Clara

Guadalupe River

Com/Industrial Park Former Monsanto
cleanup site

1135 Walsh Avenue, APN: 22456001

15.51

Further
investigation

Santa Clara

Guadalupe River

Electrical Utility
Substation

960 Central Expressway,
APN:22408149

0.38

Further
investigation

San José

Coyote Creek

Pallet Recycler

1259 Yard Ct., APN:25439028,
25439027

4.14

Further
investigation

San José

Coyote Creek

Paving Company

1255 Yard Ct., APN: 25417073

3.49

Further
investigation

San José

Coyote Creek

1750 Rogers Ave., APNs: 23709129,
23709130

4.12

Further
investigation

San José

Coyote Creek

701 Kings Row, APN: 23730014

9.46

Further
investigation

San José

Coyote Creek

1605 Industrial Ave., APN:
237300015

5.67

Redeveloped

Multiple businesses
including Plastic
extrusion
Multiple businesses
including equipment
storage and repair
Specialty Truck Parts
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New Source Investigations in FY 19-20
In FY 19-20, the Program began new source investigations in six WMAs in the City of Mountain View
(WMAs 017SVC500, 032SVC400, 032SVC470, 017PMC600 ,032PMC200, 032PMC100). The impetus for
these investigations was based on information discovered about a cleanup site in the City that was
slated for redevelopment. The site contained a TCE groundwater plume and significantly elevated PCBs
concentrations in soil at depths from 3 to 20 feet, ranging from 1.1 to 3,900 mg/kg. PCB concentrations
in four sediment samples collected at 3 feet below the surface were greater than 1.0 mg/kg. Since the
initial cleanup targeted groundwater contamination, no surface soils were sampled. The Program
initiated new source property investigations in the six WMAs that encompass the groundwater plume.
The geographical extent and land uses associated with each priority WMA where new source property
investigations were initiated are included in Table 11-4.
Table 11-4. Watershed Management Areas (WMAs) in the Santa Clara Valley where new PCB/Mercury
source identification projects began in during FY 19-20.
WMA

Copermittee

Associated
Water Body

Total
Acres

%
Old
Industrial

%
Old Urban
Commercial

%
Old Urban
Residential

%
New
Urban

%
Open
Space

017SVC500

Mountain
View

Stevens Creek

208.5

6.8%

12.9%

16.7%

62.2%

1.4%

032SVC400

Mountain
View

Stevens Creek

81.7

28.2%

17.9%

0.0%

51.9%

2.0%

032SVC470

Mountain
View

Stevens Creek

71.2

27.1%

38.2%

11.9%

21.8%

1.1%

017PMC600

Mountain
View

Permanente
Creek

66.3

0.0%

1.5%

0.0%

37.3%

61.4%

032PMC200

Mountain
View

Permanente
Creek

69.2

29.0%

59.8%

0.7%

10.3%

0.0%

032PMC100

Mountain
View

Permanente
Creek

31.6

20.9%

13.3%

1.6%

64.6%

0.0%

Next Steps: The following actions will be conducted during FY 20-21:


The Program will continue to work with the Cities of Palo Alto, Santa Clara and San José to
identify appropriate next steps for the potential source properties identified in Table 11-3,
which may include submitting referrals to the Regional Water Board for abatement.



The Program will continue all ongoing source property investigations in the cities of Mountain
View, Palo Alto, Santa Clara, and San José. The next steps in these investigations include review
and analysis of all information gathered to date, and collection of additional stormwater and/or
sediment samples to identify and confirm any source properties.



The Program will continue to evaluate additional stormwater catchments identified as areas of
high interest for PCBs and mercury to identify WMAs in the Santa Clara Valley where new source
investigations are warranted.

Regional PCBs Sources - Electrical Utility Equipment
In addition to the site-specific source property investigations described above, the Program also
evaluated available information in FY 17-18 on electrical utilities, due to their known use of PCBs.
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Electrical utility applications are a particularly challenging potential source of PCBs for Permittees to
control because of their quantity, dispersed nature, and general lack of authority over these distributed
sources. As a first step towards addressing electrical utility applications as a potential source of PCBs to
stormwater, SCVURPPP prepared a report that summarizes Co-permittees’ current state of knowledge
about electrical utility applications and PCBs titled Potential Contributions of PCBs to Stormwater from
Electrical Utilities in the San Francisco Bay Area. That report was submitted with the Program’s FY 17-18
Annual Report as Appendix 11-2. The report provides an overview of electrical utility applications in the
Bay Area, summarizes existing information on the release of PCBs from utility equipment, identifies the
information gaps, and recommends preliminary next steps. The report also recommends that because
electrical utility equipment is widespread and distributed across multiple jurisdictions, addressing PCBs
from this source should be done at the regional level, rather than on a site-by-site basis.
Following up on that recommendation, during FY 18-19 BASMAA developed a work plan for a regional
stressor/source identification (SSID) project to further evaluate the extent and magnitude of electrical
utilities as a source of PCBs to urban stormwater runoff. In compliance with MRP provision C.8.e, the
work plan for conducting the SSID project included in SCVURPPP’s WY 2018 Pollutant of Concern
Monitoring Report that was submitted to the Regional Water Board on March 31, 2019.
The Work Plan focused on Pacific Gas and Electric Company (PG&E), the largest electrical utility
operating in the MRP area, and the only utility that is not owned by a municipality. As the first step in
implementing the work plan, BASMAA submitted a letter to the Regional Water Board late in FY 18-19
requesting assistance in obtaining information from PG&E. The letter specifically asked the Regional
Water Board to use their regulatory authority under Section 13267 of the Clean Water Act to compel
PG&E to provide the needed data. However, PG&E is currently in bankruptcy proceedings, and the
outcomes of that process have not yet been determined. As such, the Regional Water Board has delayed
sending a “13267 letter” to PG&E and is currently considering other options for moving forward with
PG&E on this issue.
In response, BASMAA developed a revised approach to the SSID project, which would implement the
work plan but with a focus on municipally-owned electrical utilities in the San Francisco Bay Area (Bay
Area), rather than PG&E. The Regional Water Board staff agreed4 to this revised approach at the
BASMAA Monitoring and Pollutants of Concern Meeting held on March 4, 2020. BASMAA then
implemented the work plan with the revised approach during the remainder of FY 19-20. The project
gathered data from municipally-owned electrical utilities on their current and past inventories of PCBscontaining electrical equipment and current spill response and reporting procedures. These data were
used to develop a source control framework that identified improved management and reporting of
PCBs-containing equipment removals and spill response. The data were also used to estimate the load
reductions that can be achieved through implementing these measures. The final BASMAA project
report PCBs from Electrical Utilities in San Francisco Bay Area Watersheds Stressor/Source Identification
Project is included as an attachment to Appendix 11-1.

Enhanced MS4 Operation and Maintenance Controls
Program-wide, Co-permittees continued to implement enhanced operation and maintenance (O&M)
controls in FY 19-20. The Program continued to work with Co-permittees to document the baseline

4

Per Jan O’Hara at the BASMAA Monitoring and Pollutants of Concern Committee meeting held on March 4, 2020

11-12

Section 11: Mercury and PCBs Controls
levels of O&M controls conducted in the Santa Clara Valley, and document all enhancements that are
ongoing in order to calculate the load reductions associated with enhanced actions. Enhancements
include any of the following actions that result in increased sediment removal from MS4 structures:


Increased cleaning frequencies at inlet-based full trash capture devices;



Increased street sweeping frequencies;



Use of improved street sweeper technologies;



Implementation of enhanced parking controls in areas where street sweeping occurs;



Street flushing;



Storm drain line cleanouts;



Increased stormwater pump station or channel maintenance.

The O&M controls implemented in each WMA in FY 18-19 were described in the Program’s Version 4.0
Plan which was submitted as an attachment to the Program’s FY 18-19 Annual Report. During FY 19-20,
these controls continued as described in the Version 4.0 Plan. In addition, one type of O&M
enhancement that was not reported in the Version 4.0 Plan, but is currently implemented throughout
the Santa Clara Valley is the installation and subsequent enhanced cleaning frequency of small, inletbased full trash capture (FTC) devices. The use of FTC devices improves the cleanout efficiency well
beyond the improvement achieved through increased cleaning frequency of inlets that do not contain
these devices. However, the methodologies to evaluate this enhancement and account for loads
reduced were not included in the Interim Accounting Methodology for TMDL Loads Reduced that was
approved by the Regional Water Board’s EO for use during MRP 2.0. Therefore, this type of O&M
enhancement is not included in the load reductions reported later in this section to demonstrate
compliance with MRP 2.0 requirements.
However, those enhancements are included in the Program’s PCBs and Mercury TMDL Control Measures
Implementation Plan and RAA for the Santa Clara Basin (Appendix 11-1). The Program has continued to
participate in an ongoing BASMAA Regional Project to further update and refine the methods and data
inputs for POC load reduction accounting for TMDL compliance in the future. That project is described
later in this section. The final report for that project, which is included as an attachment to Appendix 111, presents methodologies and data inputs that can be used to account for enhanced cleanouts of inlets
with small FTC devices.

Green Stormwater Infrastructure Planning, Implementation and Tracking
Provision C.3 of MRP 2.0 contains significant new requirements for green stormwater infrastructure
(GSI) planning, early implementation, outreach, tracking and reporting. Additionally, Provisions C.11 and
C.12 set targets for mercury and PCBs load reductions specifically for green stormwater infrastructure.
To assist Co-permittees with meeting these requirements, Program staff developed a GSI Work Plan for
Program activities during FY 19-20 and continued to implement the following tasks, which are more fully
described in Section 3 of the Program’s Annual Report:


Guidance materials for Co-permittees, including a GSI Framework Template, model GSI language
for incorporation into municipal plans, GSI Project Design Guidelines, Details, and Specifications,
an overview of GSI funding options, and a GSI Resource Library; and



Green stormwater infrastructure outreach and education, including municipal staff training,
presentations to individual Co-permittee agencies, and outreach to elected officials and the
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public.
In FY 15-16, the Program initiated a process to track and report on a countywide basis the
implementation of existing and planned private and public GSI facilities. The Program requested annual
updates from Co-permittees on GSI facilities and stored the information provided in Excel spreadsheets.
The Program used this information to geo-locate the projects and created Geographic Information
System (GIS) software to create maps displaying the projects. The Program also used the information to
calculate PCBs and mercury load reductions, consistent with the Interim Accounting Methodology for
TMDL Loads Reduced. The information on the extent of current and planned GSI facilities was provided
previously in the Program’s Version 4.0 Plan. The associated load reductions achieved for existing
projects in the Santa Clara Valley during MRP 2.0 are reported later in this section.
The information on GSI facilities in the Santa Clara Valley was also used in the modeling that was done
to prepare the Reasonable Assurance Analysis (RAA) for PCBs and mercury that began in FY 17-18 and
was completed during FY 19-20. The RAA is provided in the PCBs and Mercury TMDL Control Measure
Implementation Plan and Reasonable Assurance Analysis for the Santa Clara Basin (Appendix 11-1).
Tracking GSI Facilities in the Santa Clara Valley
Early in FY 17-18, the Program identified the need for a more sophisticated mechanism for tracking and
mapping GSI facilities in the Santa Clara Valley. To accommodate this need, the Program began
developing a new web-based data management system with a connection to geographic information
system (GIS) platforms for tracking and mapping the extent of GSI implementation, and reporting PCBs
and mercury load reductions for all facilities in the Santa Clara Valley. The primary goals of the new GSI
data management system include the following:


Provide a centralized, accessible platform for Co-permittee staff to efficiently collect, upload,
and store data associated with GSI facilities;



Assist the tracking and mapping of all completed projects in the Santa Clara Valley;



Enhance the Program’s ability to efficiently and confidently calculate and report water quality
benefits associated with GSI; and



Allow the information about GSI facilities to be publicly available in a more user-friendly
manner.

Development of the new GSI information management system began in FY 17-18 and continued through
FY 19-20. The Program released a beta version of the system that Co-permittees began using in FY 1819. The Program revised and updated the system based on input from Co-permittees, and released the
new SCVURPPP GSI Database Version 1.0 to all Co-permittees in spring 2019 (Figure 11-1). The Program
produced a technical guidance manual to accompany the release of the new GSI Database, which
provides users with detailed instructions on how to use the online database.
In June 2019, the Program held a training webinar on the use of the new GSI database for all Copermittees. Co-permittees began using the new GSI database for reporting on GSI project updates and
associated PCBs and mercury load reductions in FY18-19. During FY 19-20, Program staff continued to
improve the system, addressing bugs and adding features, and providing user support and guidance to
Co-permittees. The GSI database has been renamed the “Stormwater Treatment Measure Data Portal.”
The Program will continue to update and improve the system in the future, and plans to include other
types of stormwater treatment controls in addition to GSI facilities. Public access to the “Stormwater
Treatment Measure Data Portal” is expected in the Fall of 2020.
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Figure 11-1. Screenshots of SCVURPPP GSI Database.
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Managing PCB-Containing Materials/Wastes during Building Demolition
MRP Provision C.12.f. requires that Permittees develop and implement or cause to be developed and
implemented an effective protocol for managing materials with PCBs concentrations of 50 parts per
million or greater in applicable structures5 at the time such structures undergo demolition, so that PCBs
do not enter municipal storm drain systems. A Permittee is exempt from this requirement if it provided
evidence acceptable to the Executive Officer in its FY 16-17 Annual Report that the only buildings that
existed pre-1980 within its jurisdiction were single-family residential and/or wood-frame buildings.6
Permittees were required to develop a protocol by June 30, 2019 that includes each of the following
components, at a minimum:
 The necessary authority to ensure that PCBs do not enter municipal storm drains from PCBscontaining materials in applicable structures at the time such structures undergo demolition;
 A method for identifying applicable structures prior to their demolition; and,
 Method(s) for ensuring PCBs are not discharged to the municipal storm drain from demolition of
applicable structures.
By July 1, 2019 and thereafter, Permittees are required to:
 Implement or cause to be implemented the PCBs management protocol for ensuring PCBs are
not discharged to municipal storm drains from demolition of applicable structures via vehicle
track-out, airborne releases, soil erosion, or stormwater runoff; and,
 Develop an assessment methodology and data collection program to quantify in a technically
sound manner PCBs loads reduced through implementation of the protocol for controlling PCBs
during demolition of applicable structures.
On behalf of MRP Permittees, BASMAA conducted a multi-year regional project to assist MRP
Permittees to address Provision C.12.f. The BASMAA project, which began in FY 16-17 and was
completed in March 2019, assisted Permittees in developing local programs to manage PCBs-containing
materials during building demolition. It developed guidance materials, tools and training materials and
conducted outreach. SMCWPPP actively participated in the project, including providing BASMAA’s
project manager.
At the outset of the project, a BASMAA Steering Committee was convened to provide project oversight
and guidance during the project. The Steering Committee included BASMAA Directors, countywide
stormwater program staff, and Permittee staff from various relevant municipal departments. The
Steering Committee met periodically throughout the project. In addition, a project TAG, a small
balanced advisory group formed from industry, regulatory, and Permittee representatives to provide
review and input on selected project work products, was convened. The TAG was comprised of
representatives from industry and state/federal regulatory agencies, and Permittees. Other efforts to
engage key stakeholders included an industry stakeholder roundtable meeting (August 2017) and two
larger stakeholder group meetings (December 2017 and May 2018) that included industry, regulatory
and municipal representatives. During FY 18-19, Permittees tailored the BASMAA products for local use,

5

Applicable structures are buildings built or remodeled from January 1, 1950 through December 31, 1980, with the following
exemptions: single-family residential buildings, wood-framed buildings, and partial building demolitions.
6The

City of Clayton in Contra Costa County provided acceptable evidence and is exempt from this provision.
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adopted the program (e.g., via local policy or ordinance), and trained local staff to implement the new
program starting July 1, 2019.
Key BASMAA project deliverables provided to each Permittee to use as appropriate given local
procedures and needs included:
 A protocol for pre-demolition building survey for priority PCBs-containing building materials;
 Model language for municipal adoption (e.g., ordinance) of the new program to manage PCBs
materials during building demolition and model supporting staff report and resolution;
 CEQA strategy and model notice of exemption;
 Supplemental demolition permit model application materials, including forms, process flow
charts, and applicant instructions; and
 An analysis to assist municipalities that pursue cost recovery.
Other project deliverables included:
 A coordination/communication strategy for the project;
 A technical memorandum summarizing any new information & decisions needed by BASMAA at
outset, including an annotated table of regulatory drivers and relevant requirements;
 A technical memorandum with the state of the practice for identifying PCBs-containing building
materials (developed to inform development of the pre-demolition building survey protocol
listed below);
 Industry stakeholder outreach materials and a fact sheet for municipal staff;
 A spreadsheet tool used to develop the prioritized list of potential PCBs-containing building
materials that the demolition program will focus on;
 A conceptual approach for an assessment methodology and data collection program to quantify
PCBs loads reduced through managing PCBs-containing materials during building demolition.
During FY 18-19, the BASMAA project concluded by conducting the following outreach and training
tasks:
 Prepared training materials for municipal staff on adoption and implementation of the new
program;
 Developed outreach materials and a standard presentation to inform industry stakeholders
including developers, planning firms, urban planning non-governmental organizations,
demolition firms, property owners, property managers, and realtors about the new program to
manage PCBs in building materials during demolition;
 Using the above training materials, conducted training workshops (in-person and a webinar) for
key municipal and countywide stormwater program staff;
 Conducted a webinar for industry stakeholders; and
 Developed a list of Bay Area opportunities, including contact information and dates, for
municipal and/or stormwater program staff to conduct additional outreach to industry
stakeholders using the above industry outreach materials.
In addition, during FY 18-19 and FY 19-20, the Program and other MRP Permittees worked together
through the BASMAA Monitoring and Pollutants of Concern Committee (MPC) to develop a framework
to comply with data collection/evaluation and reporting requirements under Provision C.12.f. As
mentioned previously, these requirements include developing an assessment methodology and data
collection program to quantify PCBs loads reduced through implementation of the new program. The
regional process developed includes the following steps:
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1. The municipality informs demolition permit applicants that their projects are subject to the MRP
Provision C.12.f requirements, necessitating, at a minimum, an initial screening for priority
PCBs–containing materials.
2. For every demolition project, applicants complete and submit a version of BASMAA’s model
“PCBs Screening Assessment Form” (Screening Form) or equivalent to the municipality.
3. The municipality reviews the Screening Form to make sure it is filled out correctly and is
complete and works with the applicant to correct any deficiencies.
4. The municipality then issues the demolition permit or equivalent, according to its procedures.7
5. For Applicable Structures only, the municipality submits completed Screening Forms and any
supporting documents (consultant’s report from PCBs building survey, QA/QC checklist, and lab
reports) to its countywide program; forms for exempt sites need not be submitted. Forms
should be submitted to the countywide programs electronically if feasible, and at a minimum
annually, but quarterly is preferred.
6. The countywide programs compile the completed Screening Forms and any supporting
documents. The countywide program then works with the other MRP countywide programs
through BASMAA to manage and evaluate the data, and to assist Permittees with associated
MRP reporting requirements.
All Co-permittees began implementing the program on or before July 1, 2019. Appendix 11-2 includes
two documents prepared collaboratively by the Program and other MRP Permittees in compliance with
MRP reporting requirements in Provision C.12.f. (3) – (5):
1. Documentation of (a) the number of applicable structures that applied for a demolition permit
during the reporting year, and (b) a running list of the applicable structures that applied for a
demolition permit (since the date the PCBs control protocol was implemented) that had
material(s) with PCBs at 50 ppm or greater, with the address, demolition date, and brief
description of PCBs control method(s) used (PCBS in Building Materials Management Program –
Regional Data Summary, September 18, 2020).
2. An assessment methodology and data collection program to quantify PCBs loads reduced
through implementation of the protocol for controlling PCBs during building demolition
(Managing PCBs in Building Demolition – Regional Collaboration for a Data Collection and
Assessment Program, September 23, 2020).

Risk Reduction Program for PCBs and Mercury
The MRP requires that Co-permittees develop and implement or participate in effective programs to
reduce PCBs and mercury-related risk to humans eating Bay fish, and report on the effectiveness of
these programs in the FY 19-20 Annual Report. Provisions of the Water Board’s Mercury Watershed
Permit covering industrial and municipal wastewater treatment plant discharges to San Francisco Bay
contain a similar requirement to the MRP. A partnership composed of the Bay Area Clean Water
Agencies (BACWA), Western States Petroleum Association, and BASMAA was formed to develop a

7

Municipalities should require that applicants fill out and certify a Screening Form for every demolition. For non-Applicable
Structures, applicants simply check the boxes, certify, and submit to municipality. Then the municipality can authorize the
demolition (e.g., issue a demolition permit). In general, municipalities should have a completed and certified Screening Form
before authorizing a demolition, unless they are a small community that is exempt or has some other arrangement with Regional
Water Board staff. Municipalities do not need to track non-Applicable Structures otherwise.
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regional approach to raise public awareness regarding fish contamination issues in San Francisco Bay
and to encourage fish-consuming populations to reduce their exposure to mercury in contaminated fish.
The partnership engaged the services of the SFEI/Aquatic Sciences Center and the California Department
of Public Health (CDPH), Office of Environmental Health Hazard Assessment (OEHHA) to manage and
develop the project entitled San Francisco Bay Fish Project (SFBFP).
The SFBFP was a two-year project (October 2010 to October 2012) implemented by the CDPH. Project
oversight was provided by the Bay Area Risk Communication and Exposure Reduction Work Group that
included representatives from BASMAA, CDPH, BACWA, Regional Water Board, EPA, and County Health
Departments. CDPH developed several new educational materials under this project. These included a
four-panel brochure, a kiosk flyer, a coloring book for kids, a warning sign, and an educational video. The
brochures were produced in English and 10 other languages. The SFBFP also funded four community
groups to conduct outreach and education projects tailored to the needs of fishing populations and
underserved communities (i.e., communities that consume Bay fish disproportionately to other
populations). Examples of outreach included bilingual workshops for Asian Pacific Islander families with
high fish consumption, outreach to people fishing in Southeast San Francisco, and outreach to school
children that have families fishing in Bay piers.
In FY 12-13, the SCVURPPP Watershed Education and Outreach Ad Hoc Task Group (WEO AHTG)
discussed using the CDPH four-panel brochures titled “Guide to Eating Fish and Shellfish from San
Francisco Bay” for conducting local outreach about health impacts of eating San Francisco Bay-caught
fish. Although the brochures provide guidance specific to the consumption of fish found in San Francisco
Bay, the WEO AHTG agreed that it would be useful to provide these brochures to Santa Clara residents,
regardless of whether consumption of Bay fish was likely. The main reasons for outreaching to a broader
audience included:



Residents could be travelling outside Santa Clara County to fish;



The outreach will make residents fishing in local creeks and reservoirs aware about the
possibility of mercury contamination; and



The brochures contain useful information for residents that purchase fish and/or eat fish at
restaurants.

Based on feedback from the WEO AHTG, an outreach plan was developed to reach residents that are
likely to consume fish that are caught locally or from the San Francisco Bay. As part of that plan,
SCVURPPPP implemented the following outreach activities from FY 14-15 to FY 19-20 to address MRP
requirements associated with risk reduction:



Point of purchase outreach at fishing supply stores – Program staff worked with local fishing
supply stores to distribute the “Guide to Eating Fish and Shellfish from San Francisco Bay”
brochures (in English, Spanish, Vietnamese and Chinese) to customers. However, many of these
stores closed over the years.



Fisherman’s Warehouse – 1120 Branham Ln., San José, CA 95118 (Began distributing in FY
13-14)



Bass Pro Shop – 5160 Cherry Ave., San José, CA 95118 (began distributing in FY 15-16)
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Coyote Bait & Tackle – 8215 Monterey Rd.,
Coyote, CA 95101 (began distributing in FY 13-14;
store closed in 2019)



Orvis Retail Store – 377 Santana Row, Suite 1040,
San Jose, CA 95128 (began distributing in FY 1314; store closed in 2017)



Stevens Creek Market – 10629 S. Foothill Blvd.,
Cupertino, CA 95014 (began distributing in FY 1415; store closed in 2018)



West Marine – 375 Saratoga Ave., Suite C, San
Jose, CA 95129 (began distributing in FY 13-14;
store closed in 2015)



Bateh Brothers - 22690 Stevens Creek Blvd.,
Cupertino 95014 (began distributing in FY 16-17;
store closed in 2019)

Each year, Program staff visited each store at least two
times to restock the brochure display racks.



Website and social media posting – The “Guide to
Eating Fish and Shellfish from San Francisco Bay”
brochures (in English, Spanish, Vietnamese and
Chinese) are posted on Watershed Watch Campaign8
websites. A message promoting safe consumption of SF
Bay-caught fish is in rotation on the home page of the
Watershed Watch Campaign website, and frequently
promoted on the Campaign's Facebook, Twitter and
Instagram pages.



Media advertising - The Watershed Watch Campaign
conducts significant media advertising each year. The
following table describes media advertising that
included messages on safe fish consumption and
promoted the “Guide to Eating Fish and Shellfish from
San Francisco Bay” brochure. If available, data on
impressions are also included.

Figure 11-2 Brochures displayed at the
Bass Pro Shop, San Jose

Figure 11-3 Digital advertisement

The Watershed Watch Campaign website www.MyWatershedWatch.org is SCVURPPP’s main public education website. The
website is promoted in all SCVURPPP public outreach materials including media advertisements, giveaways and brochures.
8
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Table 11-5 Summary of Fish Consumption Media Advertising
Fiscal Year
FY 14-15

Media Advertising Summary



A new ad on safe fish consumption was created and placed on online media
as part of the Watershed Watch Campaign advertising.

FY 15-16



A total of ten spots on KBAY radio informed the public about potential
dangers of mercury in fish, and promoted the “Guide to Eating Fish and
Shellfish from the San Francisco Bay” brochures. In addition, one e-blast ran
on the KBAY radio and Planet KBAY web page.
Spanish-language digital ads promoting the Guide ran on KTRB radio website
ESPNDeportesSanFrancisco.com.
Digital ads promoted the Guide to Eating Fish and Shellfish from the San
Francisco Bay” brochures on the Watershed Watch Facebook and Instagram
pages.

Not available

A total of 756 PSAs on KUFX, KBLX, KOIT, KRBQ, and KGMZ radio informed the
public about potential dangers of mercury in fish, and promoted the Guide to
Eating Fish and Shellfish from the San Francisco Bay” brochures.
Eleven digital ads promoting the “Guide to Eating Fish and Shellfish from the
San Francisco Bay” brochures ran on websites for KUFX, KBLX, KOIT, KRBQ,
KGMZ, and Planet KBAY. The ads were also delivered via KUFX and KBAY email
blasts to subscribers, included in a targeted mobile campaign on CBS LOCAL
(programmatic digital), and placed as paid ads on Facebook and Instagram.
Spanish-language banner ads promoting the “Guide to Eating Fish and
Shellfish from the San Francisco Bay” brochures were placed on KKSF web
page and KSTS web page.

Not available

Spanish Banner advertisements promoting the brochures were placed on
KKSF ESPN Deportes web page from July through December 2017.
Digital advertisements ran in English and Spanish in targeted mobile
campaigns for one month each.

176,000
impressions

A total of 87 15-second PSAs ran on the following radio stations: KUFX, KOIT,
KBLX and KMVQ.
Digital advertisements ran in English on the websites of the following radio
stations: KUFX, KMVQ, KBLX and KOIT.
Two email blasts were sent to KBAY, KUFX, KMVQ, KBLX and KOIT station
subscribers.
Targeted digital mobile advertisements in English and Spanish languages ran
for one month in May 2019.
A paid Facebook promotion was conducted from March 27, 2019 to - April 3,
2019 to promote the Guide to Eating Fish and Shellfish from the San Francisco
Bay” brochures.

844,875
impressions

Interview segment for Despierto Area de la Bahia on KDTV Univision 14
(Spanish) created awareness of mercury in fish and promoted the Guide to
Eating Fish and Shellfish from the San Francisco Bay” brochures.
Targeted digital ads in English and Spanish languages ran online for one
month.

353,505
impressions



FY 16-17





FY 17-18




FY 18-19







FY 19-20
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Outreach at Community Events –The “Guide to Eating Fish and Shellfish from the San Francisco
Bay” brochures are distributed at SCVURPPP community outreach events each year. In addition,
the brochures are also distributed at the South Bay “Fishing the City” events. At these free
events, children age 5-15 learn fishing techniques, and discover opportunities to fish at public
lakes, ponds, and streams in their own community. Some Co-permittee agencies also distribute
the brochures at community events.



Signage - Due to mercury and PCB contamination issues, several sites in Santa Clara County have
fish consumption advisories issued by the OEHHA. Signage prohibiting fishing or recommending
catch and release only is posted at all sites. Signage developed by CDPH for the San Francisco
Bay Fish Project is posted at Alviso Marina and Palo Alto Baylands.

Assembly Bill No. 762 (Public health: fish and shellfish: health advisories) requires local agencies to post
specific signage near local water bodies with advisories regarding fish consumption. The Bill also
requires OEHHA to make available digital posters of health warning for each site-specific fish or shellfish
health advisory. As required by this Bill, the Santa Clara County Parks Department will post site-specific
signage at the following locations:
o
o
o
o
o
o
o
o
o
o
o

Anderson Lake
Coyote Lake
Guadalupe Reservoir
Calero Reservoir
Almaden Reservoir
Lexington Reservoir
Stevens Creek Reservoir
Uvas Reservoir
Chesbro Reservoir
Vasona Lake
Camden Ponds

A total of 31 signs will be posted by the end of 2020.

Figure 11-4 Site-specific signage proposed at
Anderson Lake



Outreach at Perinatal Clinics – Program staff coordinated with Santa Clara County Public Health
Department to distribute the brochures at health clinics. The brochures were distributed in FY
14-15 and FY 15-16 at the local Comprehensive Perinatal Services Program Department, Valley
Health Center (San Jose). Due to staff changes at the County Public Health Department,
distribution discontinued after FY 15-16.



Education Programs at the Don Edwards San Francisco Bay Wildlife Refuge – The brochures
continue to be provided to Don Edwards San Francisco Bay Wildlife Refuge staff for
incorporation into outreach conducted through the SCVURPPP-funded Watershed Watchers
Program. The Watershed Watchers program conducts numerous activities and sessions to
educate children about watersheds and urban runoff pollution prevention.

Evaluation of Effectiveness
The following measures indicate the success of the Program’s outreach about health impacts of eating
San Francisco Bay-caught fish:
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The brochures continue to be popular at participating fishing supply stores, and store managers
are enthusiastic about stocking them. Overall, customers at these stores pick up between 300500 brochures each year.



The “Guide to Eating Fish and Shellfish from San Francisco Bay” is a popular download from the
Watershed Watch website. As an example, the Guide to Eating Fish and Shellfish from the San
Francisco Bay” brochures was downloaded 240 times in FY 19-20 (combined number for all five
languages).



Visitors at the Watershed Watch booth at outreach events are interested in learning about the
guidance on fish consumption. Approximately, 125 brochures are distributed to residents at
these events each year.



Many adults and children receive the fish consumption messages during outreach programs at
the Don Edwards San Francisco Bay Wildlife Refuge. Attendance numbers per year are provided
in in the Table below:

Table 11-6 Number of Attendees at Mercury Outreach Programs held at the Don Edwards San
Francisco Bay Wildlife Refuge
Fiscal Year

Number of Attendees
(adults and children)

FY 14-15

209

FY 15-16

868

FY 16-17

739

FY 17-18

205

FY 18-19

406

FY 19-20

353

Overall, SCVURPPP’s outreach efforts have been successful in reaching a larger population each year.
SCVURPPP plans to continue these activities in future years. SCVURPPP staff will research and reach out
to additional fishing supply stores to make the brochures available to customers. The installation of
advisory signage by the County will help extend the outreach to many more residents.

Collection/Recycling of Mercury-Containing Devices and Products
MRP 1.0 Provision C.11.a.i required Co-permittees to promote, facilitate and/or participate in the
collection and recycling of mercury-containing devices and equipment at the consumer level (e.g.,
thermometers, thermostats, switches, bulbs). Although MRP 2.0 does not specifically require Copermittees to address this source of mercury, Co-permittees continued to participate in the Santa Clara
County Environmental Health Department's Household Hazardous Waste Program (HHW Program)
during FY 19-20 to reduce mercury in stormwater. The amount of mercury collected via these activities
is reported below.
The HHW Program offers residents the opportunity to drop-off mercury-containing devices and
equipment and other hazardous wastes at their permanent drop-off facilities every other Wednesday;
and every Thursday, Friday and Saturdays (except holiday weekends) free of charge, by appointment
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only. Due to shelter-in-place orders, the HHW Program suspended all collection activities on March 16,
2020; collection events were authorized to resume at the permanent facilities on June 10, 2020. As a
result, the number of collection events during FY 19-20 were reduced by 25 percent. HHW Program
provides an inexpensive hazardous waste disposal option to eligible businesses that generate less than
100 kilograms of waste per month. It operates by appointment only and charges a fee to cover the cost
of transportation and disposal. During FY 19-20, the HHW Program served 289 small business drop-offs
including local governments, Goodwill Industries, and The Salvation Army. Many Co-permittees promote
the availability of the HHW Program on their agency websites.
During FY 19-20, the HHW Program collected a total of 62,433 pounds9 of fluorescent lamps at HHW
Program events and 25 retail drop-off locations within Santa Clara County10. This equates to 333,815
linear feet of fluorescent lamps (e.g., tubes, circular, and u-shaped) and 46,362 compact fluorescent
lamps. In addition, the HHW Program also collected the following mercury-containing devices and
equipment during FY 19-20:


111,979 pounds of household batteries; and



450 pounds of elemental mercury (including thermostats, thermometers and other products).

MRP 1.0 Provision C.11.a.ii required Co-permittees to include an estimate of the mass of mercury
collected. To assist with calculating the mass of mercury collected during FY 19-20 by the HHW
Program, SCVURPPP used a BASMAA spreadsheet entitled “Estimated Mass of Mercury Collected
Calculator (Version 1.0).” The estimated mass of mercury collected is based on the total amount of
mercury-containing devices and equipment collected and calculated using the best available information
from manufacturers and trade organizations regarding the amount of mercury in devices and equipment
of interest. The estimated mass of mercury collected by the HHW Program during FY 19-20 is provided in
Table 11-7.

9
Since fluorescent light bulbs come in different sizes, quantities are reported in terms of the total pounds. A new conversion factor for
fluorescent lamps is used beginning in FY 09-10. The new conversion was established by the California Integrated Waste Management Board,
now CalRecycle, in 2009, and is: 1 foot equals 0.125 lbs and 1 CFL equals 0.25lbs. Previously, the conversion used was: 1 foot equals 0.25lbs,
and 1 CFL equals 0.0625lbs.
10
Information regarding the collection of mercury containing products (e.g., fluorescent bulbs, thermostats, thermometers and other products)
during FY 19-20 was obtained from a memorandum entitled Fiscal Year 2019-2020 HHW Program Update (dated August 27, 2020). This
memorandum was prepared by William (Bill) Grimes, Household Hazardous Waste Program, County of Santa Clara.
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Table 11-7. Estimated mercury mass collected by the Santa Clara County HHW Program in FY 2019-20.
Mercury Containing
Total Amount of Devices
Device/Equipment
Collected
Fluorescent Lamps (linear feet)11
320,132
12
CFLs (each)
31,958
Thermostats (lbs)13,14
225
Thermometers (each)15,16
225
Total Mass of Mercury Collected During FY 2019-20:

Estimated Mass of Mercury
Collected (kg)
0.693
0.209
1.2
0.137
2.239

■ ■ Additional PCBs and Mercury Control Measure Planning Projects
In addition to attainment of PCBs and mercury load reductions during the permit term, the MRP also
requires Permittees implement projects to assist with planning for future control measure
implementation, including GSI. This section provides summaries of these additional projects completed
during the permit term or currently underway, consistent with requirements in MRP provisions C.11 and
C.12.

Evaluating PCBs in Storm Drain or Roadway Infrastructure Caulks/Sealants
MRP 2.0 provision C.12.e requires that Co-permittees collect samples of caulk and other sealants used in
storm drains and between concrete curbs and street pavement, and investigate whether PCBs are
present in such material and in what concentrations. Co-permittees are required to collect at least 20
composite samples (throughout the permit-area) of caulk and sealants and analyze this material for
PCBs using methods that can detect a minimum PCB concentration of 200 ppb. The results of the
investigation (including all data gathered) must be submitted to the Regional Water Board no later than
the 2018 Annual Report.
To achieve compliance with Provision C.12.e, MRP Co-permittees agreed to collectively conduct this
sampling/investigation as a regional study via BASMAA. This effort also contributes to partial fulfillment

11

The average mercury content for a four-foot linear fluorescent lamp is 8.3 milligrams (mg). This is equal to 2.075 mg (2.075 X 10 -6 kilograms
(kg)) per linear foot. Source: NEMA 2005. Fluorescent and Other Mercury-Containing Lamps and the Environment: Mercury Use, Environmental
Benefits, Disposal Requirements. National Electrical Manufacturers Association. March 2005. 14p.
12
The National Electrical Manufacturers Association (NEMA) announced that under the new voluntary commitment, effective October 1, 2010,
participating manufacturers will cap the total mercury content in CFLs that are under 25 watts at 4 mg per unit, and CFLs that use 25 to 40
watts of electricity will be capped at 5 mg per unit. Each CFL recycled is assumed to have an average mass of 4.5 mg (4.5 X 10 -6 kg). New CFLs
are also assumed to have 4.5 mg on average. Source: NEMA 2010. NEMA Lamp Companies Agree to Reduction in CFL Mercury Content Cap.
Available at http://www.nema.org/media/pr/20101004a.cfm. Accessed April 11, 2012.
13
Each thermostat recycled is assumed to contain approximately 4.0 g (0.004 kg) of mercury. The average weight of one thermostat is 12
ounces. There are 1.3333 thermostats in a pound of thermostats (1 pounds/0.75 pounds = 1.33 thermostats. It is estimated that 0.005333 kg of
mercury is recycled for every pound of thermostat recycled (1.333*0.004= 0.005333). Source: Average weight of thermostat obtained from
retail websites - www.amazon.com.
14
It is estimated that approximately 50 % of elemental mercury collected by household hazardous waste facilities is thermostats. Thermostats
are shipped to the Thermostat Recycling Corporation for recycling. Fifty percent of 450 pounds is 225 pounds. Therefore, 225 pounds of
thermostats were shipped in FY 19-20. Source: personal communication, Dermot Casey, San Mateo County Hazardous Materials Specialist,
August 20, 2012.
15
USEPA reports that glass mercury fever thermometers contain about 0.61 g (0.00061 kg) of mercury. Source: USEPA 2012. Thermometers.
Available at http://www.epa.gov/mercury/thermometer-main.html. Accessed April 11, 2012.
16
It is estimated that approximately 25 % of elemental mercury collected by household hazardous waste facilities is thermometers. Twentyfive percent of 450 pounds is approximately 112.5 pounds. Two thermometers equal one pound. Two thermometers per pound is equal to 225
thermometers. Therefore, 225 thermometers were shipped in FY 19-20. Source: personal communication, Dermot Casey, San Mateo County
Hazardous Materials Specialist, August 20, 2012. Average weight of thermometers obtained from retail websites - www.amazon.com.
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of pollutants of concern (POC) monitoring required in Provision C.8.f of the MRP to address source
identification, one of the five management information needs identified in the MRP. Source
identification monitoring focuses on identifying which sources or watershed source areas provide the
greatest opportunities for reductions of POCs in urban stormwater runoff.
In February 2017, BASMAA selected a consultant team to develop a study design for the investigation
and implement sampling under the direction of a project management team (PMT) consisting of
members of the BASMAA Monitoring and Pollutants of Concern (MPC) Committee. The following tasks
were completed as part of the regional study by the end of FY 18-19:


Developed a final study design



Developed a final Sampling and Analysis Plan and Quality Assurance Project Plan



Developed screening criteria to inform selection of infrastructure for sampling



Conducted outreach efforts and recruited municipal partners to participate in the project



Collected 54 samples of caulk and sealant materials from ten types of roadway and storm drain
infrastructure throughout the permit area;



Determined how samples would be combined into 20 composites;



Submitted the samples to the lab for compositing and analysis for the RMP-40 PCB congeners17
using a modified EPA Method 8270C (Gas Chromatography/Mass Spectroscopy-Selective Ion
Monitoring, GC/MS-SIM).



Prepared a project report presenting the full details of the investigation, including the PCBs
concentrations of the 20 composite samples.

A final project report Evaluation of PCBs in Caulk and Sealants in Public Roadway and Storm Drain
Infrastructure that includes the results and conclusions of the investigative study was submitted as an
Appendix to the SCVURPPP FY 17-18 Annual Report in compliance with MRP Provision C.12.e.

Evaluating the Fate and Transport of PCBs from Urban Runoff
MRP Provision C.12.g requires Permittees to conduct or cause to be conducted studies concerning the
fate, transport, and biological uptake of PCBs discharged from urban runoff to San Francisco Bay margin
areas. The provision states: “the specific information needs include understanding the in-Bay transport
of PCBs discharged in urban runoff, the sediment and food web PCBs concentrations in margin areas
receiving urban runoff, the influence of urban runoff on the patterns of food web PCBs accumulation,
especially in Bay margins, and the identification of drainages where urban runoff PCBs are particularly
important in food web accumulation.” Conceptually, advances in this type of knowledge could allow the
Regional Water Board to explore revising the PCBs TMDL to incentivize implementing PCBs management
actions in such drainages that drain to sensitive Bay margin areas. Prioritizing actions in these drainages
could possibly facilitate reaching TMDL goals more efficiently, though establishing this type of
prioritization process would involve many challenges.

17

The 40 individual congeners routinely quantified by the Regional Monitoring Program (RMP) for Water Quality in the San
Francisco Estuary include: PCBs 8, 18, 28, 31, 33, 44, 49, 52, 56, 60, 66, 70, 74, 87, 95, 97, 99, 101, l05, 110, 118, 128, 132,
138, 141, 149, l51, 153, 156, 158, 170, 174, 177, 180, 183, 187, 194, 195, 201, and 203.
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Provision C.12.g. is being addressed through a multi-year project by the San Francisco Bay (Bay) Regional
Monitoring Program (RMP) to identify, model, and investigate embayments along the Bay shoreline
designated “Priority Margin Units” (PMUs). The project:




Identified four PMUs for initial study that are located downstream of urban watersheds where
PCBs management actions are ongoing and/or planned;
Is developing conceptual and PCBs mass budget models for each of the four PMUs; and
Is conducting monitoring in the PMUs to evaluate trends in pollutant levels and track responses
to pollutant load reductions.

The objectives of this effort to model and investigate Bay PMUs include:



Characterizing concentrations and the spatial distribution of PCBs in sediment and food web
biota in PMUs, including establishing baseline data on PCBs concentration and loading;



Evaluating the response of PMU receiving waters over time to load reduction efforts in the
watershed, such as remediation of PCBs-contaminated properties, including tracking PCBs in
sport fish as the ultimate indicator of progress in reduction of impairment; and



Informing the review and possible revision of the PCBs TMDL and the reissuance of the MRP,
both of which were initially tentatively scheduled to occur in 2020 (while the MRP reissuance
process in underway and is anticipated to be completed in 2021, the status of evaluating and
possibly revising the Bay PCBs TMDL remains uncertain at this time).

A general description and multi-year budget for this project is in the “PCBs” section of the RMP MultiYear Plan, 2020 Annual Update, dated January 2020 (sfei.org/documents/2020-rmp-multi-year-plan).
The RMP PCBs Workgroup, which includes representative from BASMAA, the Regional Water Board, and
other RMP stakeholders, provides oversight over the project, including reviewing and commenting on
draft conceptual model reports and plans for PMU-related RMP Special Studies (e.g., PMU monitoring
plans).
In accordance with MRP Provision C.12.g., Permittees submitted in their FY 16-17 Annual Reports a
workplan for meeting the above information needs, which included descriptions of studies proposed or
underway and a preliminary schedule. Permittees then reported on the status of the studies in their FY
17-18 Annual Reports. In their Integrated Monitoring Reports (IMRs), due by March 30, 2020, Permittees
reported the findings and results of the studies completed, planned, or in progress as well as
implications of the studies on potential control measures to be investigated, piloted, or implemented in
future permit cycles.
The four PMUs initially selected were:



Emeryville Crescent (Alameda County)



San Leandro Bay (Alameda County)



Steinberger Slough (San Mateo County)



Richmond Harbor (Contra Costa County)
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The PMU conceptual models are intended to provide a foundation for future monitoring to track
responses to load reductions and may eventually help guide planning of management actions. Three of
the selected embayments (all except San Leandro Bay) receive drainage from pilot watersheds that were
included in BASMAA’s Clean Watersheds for a Clean Bay project (basmaa.org/Clean-Watersheds-for-aClean-Bay-Project).
Status of PMU Conceptual Models
The following sections summarize the status of conceptual model development in each of the four
PMUs.
Emeryville Crescent
A final conceptual model report (dated April 2017) is available on the San Francisco Estuary Institute
(SFEI) website:
sfei.org/sites/default/files/biblio_files/Emeryville%20Crescent%20Draft%20Final%20Report%2005-0217%20Final%20Clean_0.pdf
The report’s key finding, which was based on a simple one-box pollutant fate model and dependent on
assumptions made for the model’s input parameters, was that PCBs concentrations in sediment and the
food web could potentially decline fairly quickly (within 10 years) in response to load reductions from
the watershed.
San Leandro Bay
A conceptual model for San Leandro Bay was developed in three phases, with reports available on the
SFEI website. The Phase 1 report (dated June 2017) presented analyses of watershed loading, initial
retention, and long-term fate, including results of sediment sampling in 2016:
sfei.org/sites/default/files/biblio_files/Yee%20et%20al%202017%20Conceptual%20Model%20Report%2
0San%20Leandro%20Bay%20Phase%201.pdf.
The Phase 2 report (dated December 2017) is designated a data report and documented the methods,
quality assurance, and all of the results of the 2016 field study:
sfei.org/sites/default/files/biblio_files/San%20Leandro%20Bay%20PCB%20Study%20Data%20Report%2
0Final.pdf
The Phase 3 report (dated November 2019) was recently completed and is available here:
sfei.org/sites/default/files/biblio_files/San%20Leandro%20Bay%20PCBs%20Phase%203%20Final%20Rep
ort%20_0.pdf
This final report incorporates all of the results of the 2016 field study, and includes additional discussion
of the potential influence of contaminated sites in the watershed and the results of passive sampling by
Stanford researchers. It also includes a comparative analysis of long-term fate in San Leandro Bay and
the Emeryville Crescent, a section on bioaccumulation, and a concluding section with answers to the
management questions that were the impetus for the work.
The report included a discussion of the results of mass budget modeling that illustrated one type of
challenge encountered during the PMU conceptual modeling effort. A wetland sediment core profile at
Damon Slough indicated a substantial reduction in PCBs between the 1970s and the early 2000s. The
simple mass budget model developed during this study suggested continued reductions in PCBs.
However, a comparison of the results of extensive sampling of San Leandro Bay surface sediment in
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1998 and in 2016 suggested minimal decline in PCBs over this more recent 18 year period. This finding
may suggest that continuing PCBs inputs from the watershed are greater than estimated as part of the
mass budget modeling and are slowing the recovery of San Leandro Bay. It is important to note that
numerous uncertainties associated with the model and its parameters influence projected system
response time.
Steinberger Slough / Redwood Creek
A conceptual model for Steinberger Slough / Redwood Creek is currently under development. SFEI staff
released a draft report in February 2020. Like the other conceptual models, it includes results of existing
monitoring efforts in the PMU and watershed, analyses of watershed loading, development of a mass
budget, and long-term fate modeling, including projected PCBs concentrations in sediment and the food
web in response to load reductions from the watershed.
Richmond Harbor
Due to budget limitations and because other RMP efforts were deemed higher priority, a conceptual
model for the Richmond Harbor PMU is not yet under development.
RMP Special Studies Related to PMUs
In addition to ongoing conceptual model development (as described above), and continuing technical
and logistical support for the RMP PCBs Workgroup, various types of RMP Special Studies18 related to
PMUs are ongoing, including the following:



Shiner Surfperch PCBs Monitoring in PMUs – shiner surfperch is a crucial indicator of
impairment, due to its explicit inclusion as an indicator species in the TMDL, importance as a
sport fish species, tendency to accumulate high concentrations, site fidelity, and other factors.
The conceptual site models recommend periodic monitoring of shiner surfperch to track trends
in the PMUs, and as the ultimate indicator of progress in reduction of impairment. A
coordinated sampling of PCBs in shiner surfperch in PMUs is being conducted as an add-on to
RMP Status and Trends (S&T) sport fish sampling. A dataset for shiner surfperch will be
developed that is directly comparable across the PMUs and the five locations that are sampled
in S&T monitoring.



Stormwater Runoff PCBs Monitoring in PMUs – this study is collecting information on PCBs
concentrations and particle ratios in stormwater in watersheds draining to the PMUs to better
estimate current PCBs loads into the PMUs (a critical component of the PMU mass budgets) and
to help track the effectiveness of PCBs controls such as remediation of PCBs-contaminated
properties.



Assess Loading and Spatial Distribution of PCBs in Steinberger Slough / Redwood Creek PMU –
this study will address information gaps in the conceptual model for this area and establish
baseline data for evaluating the response of these receiving waters to load reduction efforts in
the watershed. Passive sampling devices (PSDs) will be deployed to assess spatial patterns in
dissolved PCBs in pore water and surface water, providing information on spatial patterns in an
index of current biotic exposure. In addition, analysis of depth profiles of pore water with PSDs,
accompanied by bulk sediment chemistry in cores, will provide information on the chronology of

18These

efforts are partly funded by Supplemental Environmental Projects (SEPs).
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loading and exposure over the past 50 years. This study is being conducted in collaboration with
Stanford researchers.
Discussion
During FY 19-20, the PMU conceptual modeling and associated special studies continued to progress.
Four PMUs for initial study, characterization, and tracking have been identified, and conceptual models
have been completed for two of the PMUs, the Emeryville Crescent and San Leandro Bay. A draft
conceptual model for a third PMU, Steinberger Slough / Redwood Creek, is under development. In
conjunction with the modeling, RMP Special Studies are characterizing concentrations and the spatial
distribution of PCBs in sediment and food web biota in PMUs and establishing baseline data on PCBs
concentration and loading, and will help evaluate the response of the PMUs to load reduction efforts in
their watersheds.
The efforts to model and investigate the PMUs are generating valuable new data and knowledge that
will inform future revisions of the PCBs TMDL. However, it would be premature to propose major
changes to the TMDL at this time, such as revising the stormwater allocation (e.g., assigning allocations
to watershed areas that vary depending upon the sensitivity of the Bay margin area to which they
drain). Similarly, additional work should be completed before attempting to project any implications of
the modeling and studies on potential control measures to be investigated, piloted, or implemented in
future stormwater permit cycles.
During FY 20-21 and future years, BASMAA representatives to the RMP will continue to participate in
the RMP PCBs Workgroup and other applicable workgroups to help oversee this work and guide it
towards developing information that will inform implementing controls for PCBs in stormwater runoff
and reducing the Bay’s PCBs impairment.

POC Monitoring to Assist with Prioritization of WMAs
In an effort to continue prioritizing Watershed Management Areas (WMAs) for future control measure
implementation, the Program continued to conduct POC monitoring of stormwater from WMAs of
interest. This monitoring was conducted in collaboration with the BASMAA RMC. In FY 19-20, a total of
five stormwater composite samples and eight sediment samples from priority WMAs that contain
industrial areas were collected by the Program. Data from these sites are currently under review and
depending on the results, this monitoring may result in the Program conducting additional source
property investigations in FY 20-21 or future years in these WMAs.

■ PCBs and Mercury Load Reductions Achieved During MRP 2.0
MRP 2.0 requires Permittees to develop and implement control measures to reduce PCBs and mercury
in stormwater runoff to the San Francisco Bay throughout the permit area (Table 11-8). For PCBs,
Permittees are collectively required to reduce loads by a minimum of 500 g/yr by June 30, 2018, and
3,000 g/yr by June 30, 2020. At least 120 g/yr of PCBs load reduction must be achieved through
implementation of GSI projects on public and private lands. The June 30, 2020 date may be extended to
December 31, 2020 if Permittees provide documentation that control measures that will attain the load
reduction will be implemented by that date. For mercury, Permittees are collectively required to reduce
stormwater loads by 48 g/yr by June 30, 2020 through implementation of GSI projects on public and
private lands. These load reduction performance criteria may be met regionally. However, should
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regional load reductions not be achieved, MRP 2.0 requires each Permittee to achieve load reductions
on a county-wide basis. The Santa Clara Valley load reduction performance criteria are identified in
Table 11-8.
Table 11-8. PCBs and Mercury Load Reduction Performance Criteria Required by the Municipal Regional
Permit (MRP) in 2018 and 2020 for the entire MRP Region and Santa Clara Valley Co-permittees.
PCBs (g/yr)
Responsible
Permittees

By July 2018

Mercury (g/yr)
By July 2020

By July 2020

All Control Measures

All Control
Measures

Green Stormwater
Infrastructure

Green Stormwater
Infrastructure

Regional

500

3,000

120

48

Santa Clara Valley

160

940

37

16

The PCBs and mercury performance criteria in Table 11-8 can be achieved through implementation of
the following control measures:
1. Source Property Identification and Abatement
2. Green Stormwater Infrastructure and Treatment Controls, including:


Parcel-based new/re-development/Green Streets/Regional Retrofits



Public Large FTC Systems (i.e., HDS Units)

3. Enhanced Operation and Maintenance (O&M) Measures, including:


Street Sweeping or Flushing



Increased storm drain inlet cleanouts (with or without Inlet-based FTC Devices)



Other MS4 Cleaning

4. Managing PCBs-containing Materials/Wastes during Building Demolition
5. Managing PCBs in Infrastructure
6. Diversions to Publicly Owned Treatment Works (POTWs)
7. Source Controls/Other Actions
Beginning with the 2017 Annual Reports, MRP 2.0 Permittees are required to report the annual PCBs
and mercury load reductions achieved due to control measures implemented each year of the permit
term. The control measures implemented to-date across the MRP region are described in more detail in
“Control Measures Plans” prepared by individual Bay Area countywide stormwater programs or
Permittees. The data reported here on regional PCBs and mercury loads reduced by all Permittees were
provided by the following countywide stormwater programs and municipal agencies:
•
•
•
•

Alameda Countywide Clean Water Program
Contra Costa Clean Water Program
Santa Clara Valley Urban Runoff Pollution Prevention Program
San Mateo Countywide Water Pollution Prevention Program
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•
•

Fairfield-Suisun Urban Runoff Management Program
City of Vallejo and the Vallejo Flood and Wastewater District

For the SCVURPPP Co-permittees, the data needed to calculate the PCBs and mercury loads reduced by
all current (i.e., existing) control measures that have been implemented during MRP 2.0, including the
total acres (and associated land-uses) addressed by each type of control measure were provided
previously in the Version 4.0 Plan, submitted as Appendix 11-1 with the Program’s FY 18-19 Annual
Report.
All load reductions reported here are based on the best available information at the time this report was
written and may not reflect the most up-to-date accounting of all reductions achieved through all
control measures that have been implemented in the region.

Summary of Loads Reduced Accounting Methodology
The accounting methodologies used to calculate the load reductions reported in this section were
developed by BASMAA and approved by the Executive Officer of the Regional Water Board for the
purpose of load reduction reporting during MRP 2.0 in accordance with MRP provisions C.11.B.iii(1) and
C.12.B.iii(1). These methods and data inputs are described fully in the Interim Accounting Methodology
for TMDL Loads Reduced. The major equations and default data inputs that are used to calculate load
reductions for the control measures implemented by SCVURPPP Co-permittees are summarized below.
For Managing PCB-Containing Materials/Wastes During Building Demolition, the MRP identifies a
stipulated load reduction of 2,000 g/yr for all Permittees in the region if all Permittees have
implemented the required program by July 1, 2019. SCVURPPP Co-permittees’ portion of this stipulated
load reduction is 627 g/yr.
Source Property Identification and Abatement (including Referrals)
The pollutant of concern (POC) loads reduced through source property identification and abatement
were calculated using the equation below:
𝐿𝑜𝑎𝑑 𝑜𝑓 𝑃𝑂𝐶 𝑅𝑒𝑑𝑢𝑐𝑒𝑑 = 𝑆𝑃 • (𝑆𝑃 − 𝑂𝑈 )
Where:
𝑆𝑃
=
=
𝑆𝑃
𝑂𝑈
=

Source property area (acres (ac))
Source property POC yield
Old Urban land use POC yield

Default inputs:
PCBs Source property yield = 4,065 mg/ac/yr
PCBs Old urban land use yield = 30.3 mg/ac/yr
Mercury Source property yield = 1,300 mg/ac/yr
Mercury Old urban land use yield = 215 mg/ac/yr
Fifty percent of the load reduced is reported here for each source property referral that has been
submitted to the Regional Water Board to date. The remaining 50% will be credited upon completion of
the abatement process, or at ten years, whichever occurs first.
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Green Stormwater Infrastructure and Treatment Controls
Parcel Based New Development, Redevelopment and Retrofit
The POC loads reduced through parcel based new development, redevelopment, and retrofit projects
were calculated using the equation below:
𝐿𝑜𝑎𝑑 𝑜𝑓 𝑃𝑂𝐶 𝑅𝑒𝑑𝑢𝑐𝑒𝑑 = 𝑃 • (𝑃 − 𝑁𝑈 )
Where:
𝑃
=
𝑃
=
𝑁𝑈
=

New development/redevelopment/parcel based retrofit project area (ac)
Existing PCBs or mercury yield (mg/ac/yr)
New Urban PCBs or mercury yield (mg/ac/yr)

Default inputs:
PCBs New Urban land use yield = 3.5 mg/ac/yr
Mercury New Urban land use yield = 33 mg/ac/yr
Green Streets, Regional Retrofit Projects, and Large Full Trash Capture Systems
The POC loads reduced due to green streets, regional retrofit projects, and large FTC devices (i.e., HDS
units) were calculated using the equation and inputs provided below:
𝐴𝑛𝑛𝑢𝑎𝑙 𝑀𝑎𝑠𝑠 𝑜𝑓 𝑃𝐶𝐵 𝑅𝑒𝑑𝑢𝑐𝑒𝑑 = 𝑃 • 𝑃 • 𝐸
Where:
𝑃
=
𝑃
𝐸

=
=

Tributary area treated by green stormwater infrastructure/retrofit treatment
measure/HDS unit (acres)
Area weighted PCBs or mercury yield (mg/acre year)
Efficiency factor for green stormwater infrastructure/retrofit treatment control measure
(assumed to be 70%) or HDS units (assumed to be 20%)
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Regional PCBs Loads Reduced
The cumulative PCBs loads reduced to date by all Permittees during the MRP 2.0 compliance period (FY
13-14 through FY 19-20) are presented in Table 11-9. A total of 3,017 g/yr of PCBs were reduced across
the permit area over that time period, demonstrating that the MRP performance criterion of 3,000 g/yr
of PCBs loads reduced by July 2020 has been achieved at the regional level.
Table 11-9. PCBs loads reduced by MRP Permittees (FY13-14 – FY19-20).1
PCB Load Reductions
(g/yr)

Control Measure Category
Source Property Identification and Abatement

610

Green Stormwater Infrastructure
(i.e., Parcel-Based New/Re-Development or Green Street/Regional Retrofit)

231

Large Full Trash Capture (i.e. HDS Units)

157

Enhanced O&M Measures

18

PCBs in Building Materials

2,000

Stormwater Diversion to Sanitary Sewer

1

TOTAL - All Control Measures

3,017

1 - Loads reduced reported for each control measure are based on the available information provided by the stormwater
programs and municipal agencies at the time this report was written; updates and corrections (if needed) will be provided in
future annual reports.

The PCBs loads reduced by control measure category each fiscal year and the cumulative total for the
region are presented in Figure 11-5. The PCBs in building materials program achieved the MRPstipulated load reduction of 2,000 g/yr because all Permittees successfully implemented the program by
July 1, 2019. This load reduction accounts for 66%of the total PCBs loads reduced during MRP 2.0. The
remaining 1,017 g/yr was achieved through all other control measures. Of these, source property
identification and abatement accounts for 610 g/yr, or 20% of the total PCBs load reduction during MRP
2.0. Next to managing PCBs in building materials, source property identification and abatement remains
the most effective control measure currently available for reducing PCBs loads to the Bay. GSI has been
the third largest contributor to load reductions, providing 231 g/yr of PCBs loads reduced and
accounting for 8% of the total PCBs loads reduced during MRP 2.0. These data demonstrate the MRP
performance criterion of 120 g/yr of PCBs loads reduced through GSI has been met across the region. An
additional 157 g/yr have been reduced by large, FTC devices (i.e., HDS Units), accounting for 5% of the
total PCBs loads reduced. The remaining < 1% of the regional PCBs loads reduced during the permit have
come from enhanced O&M practices and stormwater diversions.
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Figure 11-5. PCBs loads reduced by MRP Permittees by fiscal year and the cumulative totals (FY13-14 through FY19-20).
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Regional Mercury Loads Reduced
The cumulative mercury loads reduced by MRP Permittees from FY13-14 through FY 19-20 are
presented in Table 11-10. An estimated total of 4,414 g/yr of mercury were reduced across the permit
area over that time period. The mercury loads reduced by control measure category each fiscal year and
the cumulative total for the region are presented in Figure 11-6. GSI has been the largest contributor to
mercury load reductions during the permit term. Total mercury loads have been reduced by 2,752 g/yr
through GSI, accounting for 62% of the total loads reduced. These data demonstrate the MRP
performance criterion of 48 g/yr of mercury loads reduced through GSI by 2020 has been met across the
region. An additional 1,347 g/yr of mercury have been reduced by large, FTC devices (i.e., HDS Units),
accounting for 30% of the total loads reduced. Source property identification and abatement has
reduced mercury loads by 191 g/yr, accounting for 4% of the total mercury loads reduced to date. The
remaining < 3% of the regional mercury loads reduced during the permit have come from enhanced
O&M practices and stormwater diversions.
Table 11-10. Mercury loads reduced by MRP Permittees (FY13-14 – FY19-20).1
Control Measure Category
Source Property Identification and Abatement

Mercury Load Reductions (g/yr)
191

Green Stormwater Infrastructure
(i.e., Parcel-Based New/Re-Development or Green Street/Regional Retrofit)

2,752

Large Full Trash Capture (i.e. HDS Units)

1,347

Enhanced O&M Measures

120

Stormwater Diversion to Sanitary Sewer

3

TOTAL - All Control Measures

4,414

1 - Loads reduced reported for each control measure are based on the available information provided by the stormwater
programs and municipal agencies at the time this report was written; updates and corrections (if needed) will be provided in
future annual reports.
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Figure 11-6. Mercury loads reduced by MRP Permittees by fiscal year and the cumulative totals (FY13-14 through FY19-20).
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PCBs Loads Reduced in the Santa Clara Valley
Co-permittees in the Santa Clara Valley have reduced PCBs by 1,011 g/year during the MRP 2.0
compliance period (i.e., FY 13-14 to FY 19-20). This amount of load reduction exceeds the required MRP
performance criterion of 940 g/yr by 2020. Thus, the Santa Clara Valley Co-Permittees achieved, and
even exceeded, the PCBs MRP performance criterion.
The PCBs loads reduced by each SCVURPPP Co-permittees during the MRP 2.0 compliance period are
presented in Table 11-11 and Figure 11-7. The total PCBs loads reduced by each control measure type
are provided in Table 11-12 and Figure 11-8. The successful implementation of the programs to manage
PCB-containing materials during building demolition by all Santa Clara Valley Co-Permittees on or before
July 1, 2019 resulted in 627 g/yr of PCBs load reduction during FY 19-20. Prior to FY 19-20, the total
cumulative load of PCBs reduced across the Santa Clara Valley was 384 g/yr. Nearly half of this load
reduction was due to source property identification and referral, which provided 183 g/yr of PCBs load
reduction. Based on the results of the cost-benefit analyses conducted as part of the CW4CB Project,
source property identification and abatement remains the most cost-effective control measure currently
available for reducing PCBs loads to the Bay. The Program continues to conduct source property
investigations to identify additional source properties for referral and/or abatement in the future.
Parcel-based GSI (i.e., new and re-development) projects have been and will continue to be important
controls for reducing PCBs. Table 11-12 and Figure 11-8 demonstrate the importance of GSI installation
as part of parcel-based redevelopment projects in the Santa Clara Valley. Since FY 13-14, more than
5,348 acres have undergone new or redevelopment in the Santa Clara Valley and are currently treated
by GSI facilities, including more than 1,762 acres of old industrial and 2,324 acres of old urban land uses.
The installation of GSI facilities on private and public lands that have undergone redevelopment
contributes 102 g/yr of PCBs load reduction. These data demonstrate the 2020 MRP performance
criterion of 37 g/yr of PCBs loads reduced through GSI across the Santa Clara Valley has been achieved
and exceeded.
By comparison, public green street projects currently account for less than 1% of the PCBs loads reduced
to-date (Table 11-12). With the development and implementation of Co-permittee GSI Implementation
Plans that are required by the MRP, green street and regional projects are expected to increase over the
next decade. With this increase in these projects, PCBs load reductions are expected to increase as well
over time.
Large FTC systems (i.e., HDS Units) owned and operated by Co-permittees also play an important role in
reducing PCBs reaching the Bay from the Santa Clara Valley. To-date, more than 15,600 acres of land,
including 1,200 acres of old industrial land use, have been treated by these systems. The bulk of land
treated by these systems are located in the cities of San José and Sunnyvale. Currently, these systems
provide an additional 100 g/yr of PCBs load reductions.
Not all source and treatment control measures that are currently implemented in the Santa Clara Valley
are included in the load reductions achieved during MRP 2.0 that are presented in Tables 11-11 and 1112, and Figures 11-7 and 11-8. Only control measures that had accounting methodologies provided in
the Interim Accounting Methodology for TMDL Loads Reduced are reported in this section. For
SCVURPPP Co-permittees, load reductions due to enhanced O&M that occurs with the installation of
small inlet-based FTC devices is not reported in this section. However, accounting methods and required
data inputs have been provided for these controls in the recently completed Source Control Load
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Reduction Accounting for RAA report that is included as an attachment to Appendix 11-1. The load
reductions associated with any new or updated accounting methods provided in that report are
included in the PCBs and Mercury TMDL Control Measure Implementation Plan and RAA (Appendix 11-1)
and will be reported in future Annual Reports.
Table 11-11. Total annual PCBs loads reduced by all Santa Clara Valley Co-permittees during MRP 2.0
(FY13-14 – FY19-20).1,2
PCBs Loads Reduced (g/yr)
FY 13-14

FY 14-15

FY 15-16

FY 16-17

FY 17-18

FY 18-19

FY 19-20

Cumulative
Load
Reduced

Cupertino

1.2

0.1

0.2

0.1

1.6

4.1

21

28

Los Altos

0.7

0.2

0.1

0.1

0.1

0.0

11

12

Los Altos Hills

0

0

0

0

0

0

3

3

Milpitas

0.1

0.1

1.7

2.3

1.9

1.6

24

32

Mountain View

4.2

3.7

0.5

1.7

0.4

6.9

28

45

Palo Alto

1.9

2.7

1.8

0.7

1.1

1.8

23

33

San Jose

18

8.7

32

45

6.4

18

353

482

Santa Clara

2.9

2.5

2.1

4

1.2

25

40

78

Santa Clara County
Unincorporated

2.3

0.2

1.0

0.4

0.2

0.0

34

38

Permittee

Sunnyvale

1.5

2.2

11

2

149

1.0

51

217

West Valley
Communities

0.4

0.2

1.0

1.4

0.1

0.5

39

43

TOTAL - All Copermittees

33

21

52

57

162

59

627

1,011
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Figure 11-7. PCBs Loads Reduced by each Co-Permittee within the Santa Clara Valley by Control Measure Category (FY 13-14 through FY 19-20).

11-40

Section 11: Mercury and PCBs Controls
Table 11-12. Total Annual PCBs Loads Reduced in the Santa Clara Valley during MRP 2.0 by Control Measure Category and Fiscal Year.
PCBs Loads Reduced (g/yr)
Control Measure Category

FY 13-14

FY 14-15

FY 15-16

FY 16-17

FY 17-18

FY 18-19

FY 19-20

Cumulative
Load
Reduced

--

--

--

--

10

--

147

--

--

147

--

25

Source
Property
Identification
and Referral

Leo Avenue Property (San José)

--

--

10.1

East Hendy Avenue Property
(Sunnyvale)

--

--

--

Brokaw Road Property (Santa Clara)

--

--

--

--

--

25

Green
Stormwater
Infrastructure
and Other
Stormwater
Treatment
Controls

Parcel Based Green Stormwater
Infrastructure (i.e., New &
Redevelopment Projects)

14

21

16

21

14

13

Green Streets and Regional Retrofits

0.4

0.0

1.8

0.2

0.4

--

Large Full Trash Capture Systems
(Hydrodynamic Separators)3

19

--

24

36

--

21

Enhanced O&M Measures4

--

--

--

--

--

--

--

--

Manage PCBs in Building Materials4

--

--

--

--

--

--

627

627

Manage PCBs in Infrastructure

--

--

--

--

--

--

--

--

Diversion to POTW4

--

--

--

--

--

--

--

--

Source Controls/Other4

--

--

--

--

--

--

--

--

33

21

52

57

162

59

627

1,011

4

Total - All Co-permittees & Controls

--
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Figure 11-8. Total Annual PCBs Loads Reduced in the Santa Clara Valley during MRP 2.0 by Control Measure Category and Fiscal Year.
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Mercury Loads Reduced in the Santa Clara Valley
Co-permittees in the Santa Clara Valley have reduced mercury by 2,132 g/year during the MRP 2.0
compliance period (i.e., FY 13-14 to present). The mercury loads reduced by each Permittee are
provided in Table 11-13 and Figure 11-9. Figure 11-9 illustrates the load reductions achieved each fiscal
year across all Co-permittees, clearly demonstrating the substantial progress Co-permittees in the Santa
Clara Valley have made to-date.
The mercury loads reduced by control measure category each fiscal year and the cumulative total for
the Santa Clara Valley are presented in Table 11-14 and Figure 11-10. The largest single contributor to
the mercury load reductions achieved to-date has been through parcel based new development and
redevelopment projects where GSI has been installed. New and redevelopment projects have been and
continue to be implemented across all Santa Clara Valley Co-permittees. These projects currently
account for 55% of the mercury load reduction. By comparison, Green Street and regional retrofit
projects account for 1% of the total mercury loads reduced to-date. These data demonstrate that the
MRP performance criterion of 16 g/yr reduced through GSI by 2020 has been achieved.
Full trash capture systems are also an important component of mercury load reductions, accounting for
41% of the Program-wide total to-date. The remaining 2% load reduction results from the three source
properties that were referred to the Regional Water Board, including the property on Leo Avenue in the
City of San José, the property on East Hendy Avenue in the City of Sunnyvale, and the property on
Brokaw Road in the City of Santa Clara.
The interim mercury load reduction target of 16 g/yr through green stormwater infrastructure has
already been achieved. Continued progress is expected from ongoing redevelopment and retrofit of
treatment controls (including full trash capture systems) into existing old industrial and old urban land
uses throughout the remainder of the permit term.
As noted previously, mercury load reductions are not reported here for all controls that have been
implemented to-date, including increases in the frequency of inlet cleaning associated with inlet-based
full trash capture devices, and mercury removed via Valley Water’s stream maintenance activities. Over
the next fiscal year, efforts will be made to document the information required to account for these
actions. As progress is made on continued implementation of mercury control measures, the Program
will document load reductions achieved in future reports.
As noted previously, load reductions achieved through controls that were not included in the Interim
Accounting Methodology for TMDL Loads Reduced are not reported in this section. Additional control
measures are included in the PCBs and Mercury TMDL Control Measure Implementation Plan and RAA
(Appendix 11-1) and will be reported in future Annual Reports.
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Table 11-13. Total annual mercury loads reduced by all Santa Clara Valley Co-permittees during the MRP
2.0 term to date (FYs 13-14 to 19-20).1,2
Mercury Loads Reduced (g/yr)
FY 13-14

FY 14-15

FY 15-16

FY 16-17

FY 17-18

FY 18-19

FY 19-20

Cumulative
Load
Reduced

Cupertino

13

0.7

1.6

0.3

24

28

0

67

Los Altos

4.9

1.1

0.9

0.5

0.9

0.0

0

8

Los Altos Hills

0

0

0

0

0

0

0

0

Milpitas

1.0

1.0

22

32

28

18

0

103

Mountain View

46

52

4.7

19

4.2

71

0

198

Palo Alto

18

28

15.1

7.8

14.5

25

0

109

San Jose

170

117

203

449

83

162

0

1,184

Santa Clara

34

26

28

47

8.4

8

0

151

Santa Clara County
Unincorporated

18

1.4

6.9

2.6

1.3

0

0

30

Sunnyvale

12

31

123

20

51

7.2

0

245

West Valley
Communities

2.6

1.5

7.8

17.4

0.7

6.0

0

36

TOTAL - All Copermittees

320

260

413

596

217

325

0

2,132

Permittee

1 - Loads reduced reported for each control measure are based on the available information provided by the stormwater programs and
municipal agencies at the time this report was written; updates and corrections (if needed) will be provided in future annual reports.
2 - Load Reductions have not yet been calculated for the following control measures: Source Controls/Other. Not all enhanced O&M measures
have been included in the load reductions reported here. These will be added as updates in future annual reports.
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Figure 11-9. Mercury Loads Reduced by each Permittee within the Santa Clara Valley by Control Measure Category (FY 13-14 through FY 19-20).
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Table 11-14. Total Annual Mercury Loads Reduced in the Santa Clara Valley during MRP 2.0 by Control Measure Category and Fiscal Year.
Mercury Loads Reduced (g/yr)

Control Measure Category

FY 13-14

FY 14-15

FY 15-16

FY 16-17

FY 17-18

FY 18-19

FY 19-20

Cumulative
Load Reduced

Source
Property
Identification
and Referral

Leo Avenue Property (San José)

--

--

2.7

--

--

--

--

2.7

East Hendy Avenue Property
(Sunnyvale)

--

--

--

--

--

--

--

40

Brokaw Road Property (Santa Clara)

--

--

--

--

7

--

--

6.8

Green
Stormwater
Infrastructure
and Other
Stormwater
Treatment
Controls

Parcel Based Green Stormwater
Infrastructure (i.e., New &
Redevelopment Projects)

154

260

188

275

130

--

--

1,180

Green Streets and Regional Retrofits

3.3

0.1

15

3.6

--

--

--

26

Large Full trash capture Systems
(Hydrodynamic Separators)3

163

--

208

318

188

--

--

877

Enhanced O&M Measures4

--

--

--

--

--

--

--

--

Manage PCBs in Building Materials4

--

--

--

--

--

--

--

--

Manage PCBs in Infrastructure4

--

--

--

--

--

--

--

--

Diversion to POTW4

--

--

--

--

--

--

--

--

Source Controls/Other4

--

--

--

--

--

--

--

--

320

260

413

596

217

325

0

2,132

Total - All Co-permittees & Controls
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Figure 11-10. Mercury Loads Reduced in the Santa Clara Valley During MRP 2.0 by Control Measure Category and Fiscal Year.
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■ TMDL Implementation Plan and Reasonable Assurance Analysis
(RAA)
In parallel to documenting PCBs and mercury control measures that have been implemented during
MRP 2.0 and calculating the associated loads reduced using the Interim Accounting Methodology for
TMDL Loads Reduced (see previous section), the Program also continued moving forward in FY 19-20
with actions to address MRP requirements in Provisions C.11/12.d, C.11/12.c and C.3.i. Specifically,
C.11/12.d requires Permittees to submit a PCBs and Mercury Control Measures Implementation Plan
and corresponding Reasonable Assurance Analysis (RAA) that demonstrates quantitatively that the plan
will result in PCBs and Mercury load reductions sufficient to attain TMDL wasteload allocations by 2030
and 2028, respectively. The plan must include the following:


Identify all technically and economically feasible PCBs control measures to be implemented
(including green infrastructure projects); and



Include a schedule according to which these technically and economically feasible control
measures will be fully implemented; and



Provide an evaluation and quantification of the PCBs load reduction of such measures as well as
an evaluation of costs, control measure efficiency and significant environmental impacts
resulting from their implementation.

Provisions C.11/12.c and C.3.i include requirements specific to green stormwater infrastructure planning
and implementation, including development of an RAA to quantitatively demonstrates the following:


Mercury reductions of at least 10 kg/yr and PCBs reductions of at least 3 kg/yr will be realized by
2040 through implementation of GSI projects throughout the permit-area.



Quantify the relationship between the areal extent of green infrastructure implementation and
PCBs load reductions, taking into consideration the scale of contamination of the treated area as
well as the pollutant removal effectiveness of likely green infrastructure strategies.



Estimate the amount and characteristics of land area that will be treated through green
infrastructure by 2020, 2030, and 2040.



Estimate the amount of PCBs load reductions that will result from green infrastructure
implementation by 2020, 2030, and 2040.



Quantitatively demonstrate that PCBs reductions of at least 3 kg/yr will be realized by 2040
through implementation of green infrastructure projects.



Ensure that the calculation methods, models, model inputs and modeling assumptions used to
fulfill C.12.c.ii (2)a-d have been validated through a peer review process.

Co-permittees are required to submit the quantitative relationship between GSI implementation and
PCBs load reductions with their 2018 Annual Reports, including all data used and a full description of
models and model inputs relied on to establish this relationship.
To begin addressing these requirements, the Program and Co-permittees conducted a regional project
via BASMAA to develop the Bay Area Reasonable Assurance Analysis Guidance Document which
establishes a regional framework and provides guidance for conducting PCBs and mercury RAAs in the
San Francisco Bay Area. A regionally representative project management team, consisting of SCVURPPP
Co-permittee and Program staff and staff from other countywide stormwater programs, and a Technical
Advisory Committee (TAC) were convened for the development of the RAA Guidance Document. The
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TAC was comprised of Regional Water Board Staff, USEPA Region 9 staff, and industry experts and
served to provide “technical peer review” for the document from an objective regulatory and/or
technical perspective. The Bay Area Reasonable Assurance Analysis Guidance Document was finalized on
June 30, 2017. In late 2017, a BASMAA RAA workgroup was formed as an outgrowth of the BASMAA
RAA Guidance Document. The work group consists of member agency staff and technical consultants to
work on RAA development for Bay Area Programs. The purpose of the work group was to help the Bay
Area Programs move forward with consistent RAA approaches and to provide a forum for collaboration
by BASMAA Phase I member agencies in an effort to create transparent and consistent assumptions and
approaches to the development of countywide PCBs and Mercury RAAs.
During FY 17-18, SCVURPPP created a RAA work plan for addressing all MRP requirements associated
with the RAA, which includes tasks for modeling the baseline PCBs and mercury loads from the Santa
Clara Valley watersheds to the Bay and developing load reduction accounting methodologies used to
demonstrate compliance with TMDL wasteload allocations. The Program also formed a SCVURPPP RAA
Work Group to oversee the development of the RAA for the Santa Clara Valley. Via the RAA Work Group,
the Program evaluated a number of existing hydrologic/hydraulic modeling platforms, water quality
models and stormwater treatment modules that were available to develop baseline loading estimates
and quantify reductions via GSI over time. The Program selected a combination of LSPC (Loading
Simulation Program C++) and SUSTAIN (System of Urban Stormwater Treatment & Analysis Integration).
LSPC is used to simulate baseline hydrology and pollutant loading for characterization of existing
conditions, to compare baseline pollutant loads to TMDL wasteload allocations and pollutant reductions
for GSI required by the MRP, and determine stormwater improvement goals to be achieved by GSI.
SUSTAIN is used to simulate processes within GSI facilities, estimate volume captured and pollutant
loads reduced, and compare load reductions to goals set for determination of the amount of GSI needed
within each municipality. The Program, via its RAA consultant, developed a document identifying the
quantitative relationship between GSI and PCBs load reductions for the Santa Clara Valley, including all
data used and a full description of models and model inputs relied on to establish this relationship. The
memorandum titled Quantitative Relationship between Green Infrastructure Implementation and
PCBs/Mercury Load Reduction was submitted with the SCVURPPP FY 17-18 Annual Report as Appendix
11-4 in compliance with provision C.11/12.c.iii on behalf of all Co-permittees.
During FY 18-19, the Program and Co-permittees continued the RAA development process for the Santa
Clara Valley with ongoing oversight by SCVURPPP RAA Work Group and participation in the BASMAA
RAA Work Group. The Program’s RAA Consultant completed development of the initial baseline
hydrology model and conducted initial baseline water quality modeling for the Santa Clara Valley to
determine the load reduction goals for PCBs and mercury and support Co-permittee GSI Plans.
During FY 19-20, the Program and Co-permittees, in coordination with the BASMAA RAA Work Group,
finalized a control measures implementation plan and corresponding RAA for the Santa Clara Valley,
which included the following tasks:


SCVURPPP RAA Work Group -– The SCVURPPP RAA Work Group continued to meet as needed
in FY 19-20 to oversee RAA development in the Santa Clara Valley. A total of three work group
meetings were held in October 2019, November 2019 and May 2020.



BASMAA RAA Work Group – Co-permittees continued to participate in the BASMAA work
group. Two work group meetings were held in February 2020 and June 2020.



GSI RAA Modeling – The Program’s RAA Consultant finalized the GSI RAA Modeling for the Santa
Clara Valley, including the following tasks:
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Finalized PCBs and mercury baseline modeling;



Finalized modeling the water quality benefits of existing GSI facilities and GSI projected
to occur by 2040 via redevelopment projects;



Conducted RAA for GSI by quantifying the optimized level of future public GSI projects
needed to achieve MRP PCBs/mercury reduction goals for GSI;



Participated in the Peer Review Process facilitated by the BASMAA RAA Work Group for
the Program’s RAA for GSI; and



Developed Draft and Final RAA Technical Reports for the Santa Clara Valley, including:
the Phase I RAA – Baseline Modeling Report which describes the revised baseline
pollutant modeling used to establish the starting point for measuring progress towards
TMDL WLAs; and the Phase II RAA – GSI Modeling Report that describes the modeling
conducted to identify the extent of GSI needed to achieve PCBs/mercury load
reductions included in MRP Provision C.11/12.c.ii(2) by 2040. Both reports are included
as attachments to Appendix 11-1.



Source Control Load Reduction Accounting for RAA – The Program continued to participate in a
BASMAA Regional Project to update and refine the Interim Accounting Methodology for Loads
Reduced into methods that will be used to demonstrate load reductions via non-GSI control
measures in the future. The BASMAAA project finalized the Phase III RAA – Source Control Load
Reduction Accounting Report that describes the revised PCBs and mercury load reduction
methodologies used to account for PCBs and mercury load reductions associated with
implementation of source controls and non-GSI stormwater treatment (i.e., source controls).
The final report is included as an attachment to Appendix 11-1.



TMDL Control Measures Implementation Plan and Reasonable Assurance Analysis – The
Program developed the PCBs and Mercury TMDL Control Measure Implementation Plan and
Reasonable Assurance Analysis for the Santa Clara Basin (the Plan) that is included as Appendix
11-1. The Plan demonstrates the level of control measures needed to attain the TMDL
Wasteload Allocations (WLAs) for PCBs and mercury in urban stormwater runoff in the Santa
Clara Basin. The Plan describes the current and planned implementation actions to address PCBs
and mercury and quantitatively demonstrates that those implementation actions will attain
TMDL WLAs for PCBs and mercury based on modeling and load reduction quantification
methods that are described in the Phase I, Phase II and Phase III RAA reports.
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Section 12 Copper Controls
■ Introduction
Provision C.13 of the MRP is intended to address copper control measures identified in the Basin Plan
that the Water Board has deemed necessary to support copper site specific objectives in San Francisco
Bay. Requirements in the MRP are included in the following sub-provisions:


C.13.a. Manage waste generated from cleaning and treating copper architectural features,
including copper roofs, during construction and post-construction;



C.13.b. Manage discharges from pools, spas and fountains that contain copper-based chemicals;
and



C.13.c. Industrial Sources.

In FY 19-20, activities associated with Provision C.13 were conducted at the Co-permittee and Program
levels. Local actions are documented in each Co-permittee’s section of the annual report. This section
highlights copper control activities conducted at the Program level.

■ Program Activities
C.13.a Manage waste generated from cleaning and treating copper architectural
features, including copper roofs, during construction and post-construction
Provision C.13.a. requires the management of wastewater generated from cleaning and treating of
copper architectural features, including copper roofs, during construction and post-construction. The
requirements include the following:


Establish local ordinance authority to prohibit the discharge of water to storm drains generated
from the installation, cleaning, treating, and washing of the surfaces of copper architectural
features, including copper roofs.



Educate installers and operators on appropriate BMPs to manage wastewater during and post
construction and enforce against noncompliance. Require use of appropriate BMPs when issuing
building permits.

To assist Co-permittees in implementing these requirements, Program staff developed a guidance
memorandum that provides:


A description of ordinances related to copper architectural features that have been adopted by
Co-permittees;



Model ordinance language that may be used to develop local ordinances;



A condition added to the SCVURPPP Model Conditions of Approval to address copper source
control in development projects; and



Best management practices (BMPs) for managing wastewater generated from the installation,
cleaning, treating, and washing of the surfaces of copper architectural features.
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Program staff also developed a fact sheet entitled Requirements for Copper Roofs and Other
Architectural Copper - Protect water quality during installation, cleaning, treating, and washing! for use
in educating municipal staff, contractors, and property owners. The fact sheet describes BMPs for
proper disposal of copper-containing wash water. The fact sheet was originally provided (via email) in
2012. Architectural copper BMPs were presented and discussed at the Program’s Construction Site
Stormwater Inspection Workshops on March 5 and 7, 2019.

C.13.b. Manage discharges from pools, spas and fountains that contain copper-based
chemicals
Co-permittee efforts to manage discharges from pools, spas and fountains are described in their annual
reports. This copper source is addressed in two ways: 1) through conditions of approval in the
development project review process for new construction; and 2) through outreach to homeowners and
pool maintenance businesses. Program staff assisted with implementation of this permit requirement
by: 1) providing model conditions of approval requiring pools, spas and fountains to be connected to the
sanitary sewer or drained to a nearby cleanout or landscaped area; and 2) continuing to reprint and
distribute the brochure entitled Draining Pools and Spas, which provides information on proper
methods of draining, maintaining, and cleaning pools and spas and avoiding use of copper-based
algaecides.

C.13.c. Industrial Sources
Co-permittee efforts to manage industrial sources of copper are described in their annual reports. This
copper source is addressed through routine industrial inspections conducted in compliance with
Provision C.4. The BASMAA educational tools to train industrial inspectors to identify facilities likely to
use copper or have sources of copper and proper BMPs continue to be available on the SCVURPPP
website. Industrial sources of copper and appropriate BMPs were last presented at the Program’s
IND/IDDE Stormwater Inspectors Training in May 2016.

Copper (and other pollutant) Loads Removed via Street Sweeping
A summary of street sweeping activities conducted by Co-permittees is provided within the table
entitled Summary of Co-permittee Street Sweeping Activities- FY 2019-2020 (Appendix 12-1). All data
presented within Appendix 12-1 was submitted to Program staff by individual Co-permittees for
inclusion into this Annual Report.1 During FY 19-20, Co-permittees swept approximately 195,312 miles of
paved streets and removed approximately 51,200 yd3 or 33,255 tons of material2. Approximately 64,107
yd3 of leaf litter was also removed by Co-permittees who have leaf removal programs other than routine
street sweeping. In addition, approximately 55,333 yd3 and 168,952 tons of yard waste (which includes
large amounts of leaves) was routinely collected by Co-permittees3.

1

All Co-permittees submitted data for inclusion into Appendix 12-1.
To determine the total volume of material removed in tons, it is necessary to convert cubic yards to tons. It is estimated that the average
density of street sweeping material is 1,299 pounds per cubic yard (0.6495 tons per cubic yard) (Source: EOA, Inc., October 1996, Estimation of
Copper Collected Through Street Sweeping Efforts. Prepared for San Mateo Countywide Stormwater Pollution Prevention Program). A value of
33,255 tons is calculated when 51,200 cubic yards is converted over to tons (51,200 cubic yards* .6495 tons/cubic yard= 33,255tons).
3
Co-permittees who collect yard waste calculate the total volume in yd3 or total weight in pounds. Yard waste includes leaves. Co-permittees
do not have the ability to separate the volume or weight of leaves from yard waste.
2
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One way to measure street sweeping effectiveness is to determine what solids and associated pollutants
are collected within street sweeping debris. A typical unit of measure is the total volume of the
pollutant removed by the sweeper relative to the curb length swept (e.g., yd3/curb mile). This unit is
typically referred as the removal rate. In the case of this effectiveness evaluation, the Program uses
average removal rate to show the effectiveness of Co-permittee street sweeping activities within the
Program’s jurisdiction. The average Co-permittee removal rate during FY 19-20 was 0.26 yd3/curb mile
(see Appendix 12-1) with a range from 0.005 yd3/curb mile to 0.96 yd3/curb miles. In comparison, the
average Co-permittee removal rate during FY 18-19 was 0.33 yd3/curb mile.
The removal rate is influenced by a number of factors including accumulation rates of pollutants, the
relationship between rainfall and sweeping frequencies, particle size, pavement condition and
automobile parking controls4. As a result, effectiveness (i.e., removal rate) may vary each year
depending on a change to any one of these factors. Many studies have shown that street sweeping
removes significant quantities of dirt and debris from street surfaces5. However, results also
demonstrate that the coefficient of variation of copper values and other metals (e.g., lead and zinc) in
street sweeping debris is quite high6. In addition, the estimated pollutant load reduction is dependent
on the volume of material collected (i.e., the more material collected, the greater the pollutant
removal).
To illustrate the effectiveness of street sweeping activities for pollutant removal, Program staff
estimated the mean pollutant reduction for the following four metals: copper, nickel, lead and zinc.
These estimates are provided within the tables entitled Summary of Co-permittee Street Sweeping
Activities and estimated Mean Pollutant Load Reduction for Copper and Nickel- FY 2019-2020 and
Summary of Co-permittee Street Sweeping Activities and estimated Mean Pollutant Load Reduction for
Lead and Zinc- FY 2019-2020. Both tables are provided within Appendix 12-1.
To determine the estimated pollutant load reduction (in pounds), the volume of material collected (in
cubic yards) for each Co-permittee land use type (i.e., residential, commercial and industrial) was
determined. This value was then multiplied by the mean concentration of trace metal content for street
sweeping samples collected in the study entitled Chemical and Physical Characteristics of Street
Sweeping Sediments in Tampa, Florida, May 1999 and converted to pounds of pollutant removed (mean
concentration values and the algorithm used to calculate the pounds of pollutant removed are provided
in Appendix 12-1). The estimated mean pollutant load reduction values for each land use type were then
summed. Estimated pollutant load reductions for copper, nickel, lead and zinc via street sweeping in FY
19-20 are presented in Table 12-1. Estimated removals for copper, nickel, lead and zinc because of street
sweeping activities from FY 14-15 through FY 19-20 are presented in Figure 12-1. It is important to note
that there is uncertainty with these estimates since certain assumptions were made regarding the exact
volume of material collected from a particular land use type.

4
Woodward Clyde Consultants, December 1994. Street Sweeping Literature Review/Storm Inlet Modification, Prepared for Alameda County
Urban Runoff Clean Water Program.
5
Sartor, J. and G. Boyd, 1972. Water Pollution Aspects of Street Surface Contaminants. Prepared for United States Environmental Protection
Agency, Washington, DC.
6
EOA, Inc, October 1996. Estimation of Copper Collected Through Street Sweeping Efforts: Final Report. Prepared for San Mateo Countywide
Stormwater Pollution Prevention Program.
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Table 12-1. Estimated average pollutant load reduction from street sweeping conducted by Copermittees in FY 19-20.
Estimated Mean Pollutant Load Reduction (Pounds)

Land Use Type

Copper
665
243
705
1,612

Residential
Commercial
Industrial
Total

Nickel
1,314
481
136
1,931

Lead
1,238
1,161
661
3,060

Zinc
1,667
822
544
3,033

Pollutant Load Reduction in Pounds

Pounds Removed from Street Sweeping

5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500
0
Copper
2014-15

Nickel
2015-16

2016-17

Lead
2017-18

Zinc
2018-19

2019-20

Fiscal Year

Figure 12-1. Estimated pollutant load reductions from Co-permittee street sweeping activities (in
pounds) from FY 14-15 through FY 19-20.
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Section 13 Exempted and Conditionally Exempted
Discharges
■ Introduction
Provision C.15 identifies the types of non-stormwater discharges that are exempted from the discharge
prohibitions in Provision A.1 if such discharges are unpolluted and do not violate water quality
standards. Provision C.15 also conditionally exempts certain non-stormwater discharges from the
discharge prohibitions in Provision A.1 if they are identified by the Co-permittee or the Executive Officer
as not being sources of pollutants to receiving waters. Per Provision C.15.b., the following categories of
non-stormwater discharges are conditionally exempted from Provision A.1 if they are either identified as
not being sources of pollutants or if appropriate control measures are developed and implemented prior
to the discharge, and monitoring and reporting occur:








Pumped groundwater from non-drinking water aquifers;
Pumped groundwater, foundation drains, and water from crawl space pumps and footing
drains;
Air conditioning condensate;
Emergency discharges resulting from firefighting activities;
Individual residential car washing;
Swimming pool, hot tub, spa and fountain water discharges;
Irrigation water, landscape irrigation and lawn or garden watering.

This section describes the Program’s activities to assist Co-permittees in reporting compliance with the
requirements of C.15 and implementing appropriate control measures, monitoring and reporting for
conditionally exempted discharges.

■ Program Activities
Potable Water System Discharges
3BU

The Water Utility Operation and Maintenance Pollution Prevention AHTG was formed to evaluate and
recommend Program strategies for meeting requirements in Provision C.15.b.iii. under Order R2-20090074 (the previous MRP) for planned, unplanned and emergency discharges that apply to water utility
operations. As of January 1, 2016, the reissued MRP no longer contains requirements related to potable
water discharges, as these requirements are now contained in the State General Permit for Drinking
Water Systems Discharges to Waters of the U.S. (Order WQ 2014-0194-DWQ). SCVURPPP Co-permittees
that are also water utilities and may have potable water discharges have filed for coverage under the
State General Permit.
In FY 15-16, the AHTG updated the SCVURPPP Water Utility Operation and Maintenance Discharge
Model Pollution Prevention Plan (WUDPPP), which was approved by the Management Committee in
February 2016, to reflect the State General Permit requirements. The WUDPPP is available on the
Program website (www.scvurppp.org). The AHTG also developed field form templates, Fact Sheets on
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visual turbidity monitoring, chlorine residual false positives, and General Permit requirements, and a
guidance memo on identifying annual representative monitoring locations.
Program staff continue to communicate with the AHTG via email to inform the group of State General
Permit requirement due dates and training opportunities.

Other Conditionally Exempted Discharges
4BU

In FY 16-17 Program staff updated the SCVURPPP Conditionally Exempted Discharges (CED) Report for
MRP Provision C.15 and obtained approval by the Management Committee in December 2016. The final
report is available on the Program website (www.scvurppp.org).
Public outreach efforts that would benefit from Program-wide collaboration are being addressed in the
Program’s Watershed Watch Campaign (see Section 7). The following activities were implemented to
help the Program and Co-permittees comply with the outreach requirements for C.15.b.iv. Individual
Residential Car Washing Discharge, C.15.b.v. Swimming Pool, Hot Tub, Spa, and Fountain Water
Discharges; and C.15.b.vi.(1)(a) Irrigation Water, Landscape Irrigation, and Lawn or Garden Watering:
C.15.b.iv. Individual Residential Car Washing Discharge:


Continued distributing the “Clean Cars and Clean Creeks” brochure at outreach events. The
brochure can be downloaded from Watershed Watch website and is available in four languages
(English, Spanish, Chinese and Vietnamese). The brochure recommends washing your car at a
commercial car wash and also provides pollution prevention BMPs for washing your car at
home.



The Watershed Watch Campaign once again partnered with two commercial car washes (Classic
Car Wash and Capitol Premier Car Wash) to conduct discounted car wash events in Fall 2019.
Customers received 50% off car washes at these events and were provided with information
about proper car washing practices and general stormwater pollution prevention. Three 50% off
car wash events scheduled for May and June 2020 were canceled due to the COVID-19 order
and replaced with an on-air contest. Montague Premier Car Wash (located at 790 Montague
Expressway, San José), a Watershed Watch partner, donated 40 full-service car wash gift cards
for the contest. The contest ran on four radio stations from June 29 through July 10.
Participating radio stations were: KBAY, KEZR, KUFX and KRTY. Radio DJs for KBAY, KEZR and
KUFX directed listeners to their station websites to enter to win, and KRTY announced the daily
question and took responses to award one car wash gift card per weekday to someone who
answered correctly. SCVURPPP staff provided them with questions that were previously
approved for use in the Watershed Watch monthly Facebook quiz. Additional details on this
promotion are included in Section 7 of this Annual Report.



The following commercial car washes provided discounts on car washes to residents using the
Watershed Watch Discount Card: Classic Car Wash, Capitol Premier Car Wash, Pacific Car Wash,
Montague Premier Car Wash, Sunnyvale Carwash & Detail, Vikhar Valero, and Sunnyvale Car
Spa. Details on these partnerships and discounts are available on the Watershed Watch website
at http://www.mywatershedwatch.org/partners-discounts/current-partners/.

C.15.b.v. Swimming Pool, Hot Tub, Spa, and Fountain Water Discharges


The “Draining Pools, Spas and Fountain Water” brochure is available for download on the
Watershed Watch website. The brochure provides information on potential pollutants in pool,
spa and fountain discharges; proper methods for maintaining, cleaning and draining pools, spas
and fountains; and how to find the closest sanitary sewer cleanout.
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C.15.b.vi.(1)(a). Irrigation Water, Landscape Irrigation, and Lawn or Garden Watering


The Watershed Watch website continued to include information on water conservation and
proper lawn and garden watering.

Additional details on these activities are included in Section 7 of this Annual Report.

■ Regional Activities
Program staff continues to participate in the regional Water Agency Task Force (WATF) which serves as a
forum to discuss the implementation of the State General Permit for drinking water systems discharges
and the reissuance of the permit. The Task Force met once in FY19-20 on December 5, 2019.
Program and Co-permittee staff actively participated in the BASMAA MRP 3.0 Discharges Associated
with Firefighting Foam Workgroup to discuss with Water Board staff issues to be addressed in Provision
C.15.b.iii of MRP 3.0. There was one meeting held on February 25, 2020.
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Director

CONFIRMATION OF AUTHORIZATION FOR NPDES PERMIT
SUBMITTALS BY SCVURPPP PROGRAM MANAGER
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Name of Co-permittee:
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Name of Management Committee Representative:
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Email and phone number of Representative:
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Name of Management Committee Alternate (if any):

Email and phone number of Alternate Representative:
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This is to confirm that the above referenced individuals have been fficíally designated and
duly authorized to vote in their capacities qs representative and alternate representative to
the Santa Clara Valley Urban RunoffPollution Prevention Program (SCVURPPP)
Management Committee, and that such prior designations ond authorizations extend to
castingvotes to direct the SCVURPPP Program Manager to provide certain reports to the
California Regional Water Quality Control Board, San Francisco Bay Region (Regional
lTater Board) on behalf of the above referenced co-permittee as required by NPDES permíts
adopted by the Regional Water Board qnd ín compliance with the sígnatory and certification
þr such reports in the manner required as specified by the Regional Water Board with
respect to municipal stormwater permit programs in
Francisco Bay Area.

Signature of Appropriately Delegated Supervisor:

Title of Appropriately Delegated Supervisor:
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Annual C.3 Workshop:
Installation and O&M Inspections of
Stormwater Treatment Measures
October 29, 2019

WORKSHOP
ANNOUNCEMENT

Annual C.3 Workshop
Installation and O&M Inspections of Stormwater Treatment Measures
Tuesday, October 29, 2019
8:00/9:00 am** – 3:00 pm
Mountain View Community Center
Redwood Hall
201 S. Rengstorff Avenue, Mountain View
**8:00 am – 9:00 am - “Basic Training” (for staff with little prior
stormwater experience).
9:00 am start time for main workshop!

Who should attend this workshop: Municipal stormwater program coordinators, planning and public works
staff, and consultants that:


Design and construct public projects



Oversee stormwater treatment measure inspections



Conduct stormwater treatment measure inspections

Workshop topics:


Requirements for inspecting stormwater treatment measures



Guidance on conducting installation and routine O&M Inspections



Design for maintenance: lessons learned from the field



Maintaining plant health and trimming guidance



Data collection and management, and tools for compliance
There will be no charge for the workshop. Continental breakfast & box lunch will be served.
Please pass this flyer to appropriate staff within your organization.

Registration Link

https://c3_inspection_workshop_oct29.eventbrite.com
Registration Deadline: Thursday, October 24, 2019. Questions? Call Lynn Pinell at 510-832-2852 ext. 101 or
email lpinell@eoainc.com

Annual C3 Workshop
Installation and O&M Inspections of Stormwater Treatment Measures
Tuesday, October 29, 2019
City of Mountain View Community Center, Redwood Hall
201 S. Rengstorff Avenue, Mountain View
WORKSHOP AGENDA
8:00 AM

Early Registration for Basic Training (and Refreshments)

8:15 AM

Pre-Workshop Basic Training–
Stormwater Controls for Development Projects

9:00 AM

Registration (for registrants not attending Basic Training)

9:15 AM

Main Workshop
Introduction – Why Do We Do Inspections?

9:30 AM

What Do We Look For During Installation Inspections? - Key
Elements to Inspect and Common Issues

10:15 AM

Design for Maintenance: Lessons Learned from the Field

10:45 AM

BREAK

11:00 AM

Panel Discussion - Internal Communication and Processes
 Checklists
 Tracking Processes
 Data Management Systems

11:45 AM

Mosquito Breeding and Stormwater Treatment Measures

12:00 PM

LUNCH

12:45 PM

What Do We Look For During Routine O&M Inspections? - Common
Problems and Solutions

1:30 PM

Maintaining Plant Health and Trimming Guidance

Thomas Eddy
San Jose

2:15 PM

Panel Discussion – Experience from the Field
 Inspection Challenges and Solutions
 Addressing Common Issues

Permittee staff

3:00 PM

Adjourn

Jill Bicknell
SCVURPPP

Jill Bicknell

Peter Schultze-Allen
SCVURPPP
Kristin Kerr
SCVURPPP
Permittee staff

Santa Clara County
Vector Control staff
Peter Schultze-Allen

** Attendance at the workshop is acceptable for 5.5 PDUs toward maintaining CPESC, CESSWI
and/or CPSWQ certifications. **

SCVURPPP Annual C3 Workshop
Attendance List

Agency

October 29, 2019

Last

First

Main Workshop

1 City of Campbell

Schloetter

Michael

X

2 City of Campbell

Siudzinski

Robert

X

3 City of Campbell

Taormina

Ron

X

4 City of Campbell

Villanueva

Arlyn

X

5 City of Campbell

Wahidi

Syed

X

6 City of Cupertino

Barone

Dan

X

7 City of Cupertino

Baumgartner

Lori

X

8 City of Cupertino

Mosley

Chad

X

9 City of Cupertino

Pagan

Winnie

X

10 City of Cupertino

Rieden

Kevin

X

11 City of Los Altos

Chen

Victor

X

12 City of Los Altos

Fairman

Aida

X

13 City of Los Altos

Kim

Kahty

X

14 City of Los Altos

Musaefendic

Harun

X

15 City of Los Altos

Trese

Andrea

X

16 City of Los Altos

Watanabe

Gaku

X

17 City of Milpitas

Alonzo

Roberto

X

18 City of Milpitas

Liu

Jennifer

X

19 City of Milpitas

Petrovic

Brian

X

20 City of Monte Sereno

Kahn

Jessica

X

21 City of Mountain View

Abdon

Gabrielle

X

22 City of Mountain View

Anderson

Eric

X

23 City of Mountain View

Boyd

Martin

X

24 City of Mountain View

Fung

Wing

X

25 City of Mountain View

Gabon

Marichrisse

X

26 City of Mountain View

Gomes

Jose

X

27 City of Mountain View

Kopper

Lauren

X

28 City of Mountain View

Printy

David

X

29 City of Mountain View

Sandahl

Carrie

X

30 City of Palo Alto

Aguirre

David

X
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31 City of Palo Alto

Boyle Rodriguez

Pam

X

32 City of Palo Alto

Chun

Pam

X

33 City of Palo Alto

Fujimoto

Christopher

X

34 City of Palo Alto

Godinez

Oscar

X

35 City of Palo Alto

Henderson

Chuck

X

36 City of Palo Alto

Kumar

Ajay

X

37 City of Palo Alto

Mcpherson

Todd

X

38 City of Palo Alto

Mora

Fermin

X

39 City of Palo Alto

Myers

Lisa

X

40 City of Palo Alto

Petithomme

Tony

X

41 City of Palo Alto

Richman

Angela

X

42 City of Palo Alto

Zacharczuk

Isabel

X

43 City of San Jose

Ajluni

Nicholas

X

44 City of San Jose

Alviar

Armand

X

45 City of San Jose

Barajas

Trino

X

46 City of San Jose

Bebeau

William

X

47 City of San Jose

Brasil

David

X

48 City of San Jose

Campos

Jose

X

49 City of San Jose

Colin

Pedro

X

50 City of San Jose

Duran

Paul

X

51 City of San Jose

Eddy

Thomas

X

52 City of San Jose

Ernst

Heather

X

53 City of San Jose

Esparza

Gabriela

X

54 City of San Jose

Flores

Ruben

X

55 City of San Jose

Garcia

Paul

X

56 City of San Jose

Hernandez

Miguel

X

57 City of San Jose

Jillo

Mahmoud

X

58 City of San Jose

Massey

Brandon

X

59 City of San Jose

Murphy

Bryan

X

60 City of San Jose

Ngo

Tiffany

X
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61 City of San Jose

Ody

Phil

X

62 City of San Jose

Osuna

George

X

63 City of San Jose

Parker

Robert

X

64 City of San Jose

Stagi

Jeremiah

X

65 City of San Jose

Uribe

Jose

X

66 City of San Jose

Zacarias

Jose

X

67 City of Santa Clara

Castro

Minette

X

68 City of Santa Clara

Cruz

William

X

69 City of Santa Clara

Erkel

Brent

X

70 City of Santa Clara

Folkes

Steven

X

71 City of Santa Clara

Hickey

Karin

X

72 City of Santa Clara

Keller

Veronica

X

73 City of Santa Clara

Lara

Yolanda

X

74 City of Santa Clara

McAvery

Jaime

X

75 City of Santa Clara

Nichols

Allen

X

76 City of Santa Clara

Perkins

Rinta

X

77 City of Santa Clara

Ramirez

Ismael

X

78 City of Santa Clara

Staub

Dave

X

79 City of Santa Clara

Warner

Raffles

X

80 City of Sunnyvale

Barajas

Jerardo

X

81 City of Sunnyvale

Brunnings

Matt

X

82 City of Sunnyvale

Choun

Julie

X

83 City of Sunnyvale

Tovar

Melody

X

84 City of Sunnyvale

Tripiano

Frank

X

85 City of Sunnyvale

Wilson

Bob

X

86 City of Sunnyvale

Wong

Joey

X

87 County of Santa Clara

Alcazar

Jose

X

88 County of Santa Clara

Caceres

Bernardine

X

89 County of Santa Clara

Cruz

Peter

X

90 County of Santa Clara

Ellsbury

Chris

X
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91 County of Santa Clara

Finley

Gavin

X

92 County of Santa Clara

Garcia

GIlbert

X

93 County of Santa Clara

Johnson

Jay

X

94 County of Santa Clara

Jones

Dave

X

95 County of Santa Clara

Lau

Grace

X

96 County of Santa Clara

Li

Christine

X

97 County of Santa Clara

Martin

Julianna

X

98 County of Santa Clara

Naraval

Herbert

X

99 County of Santa Clara

Njuguna

Nicodemus

X

100 County of Santa Clara

Roncal

Barni

X

101 County of Santa Clara

Yamaichi

George

X

102 CSG

Carroll

Kelly

X

103 Keish Environmental

Devore

Ashley

X

104 Ruth and Going

Sarmiento

Joseph

X

105 San Jose Airport

Avalos

Jose

X

106 Stanford University

Gu

Stanley

X

107 Stanford University

Hernandez

Gilbert

X

108 Town of Los Altos Hills

Kong

Kaho

X

109 Town of Los Altos Hills

Lee

Janelle

X

110 Valley Water

Bijoor

Neeta

X

111 Valley Water

Kammerer

Kylie

X

112 Valley Water

Shannon

Ashley

X

113 WVCWPA

Kinnon

Riley

X

114 WVCWPA

Schaer

Julie

X

Installation and O&M Inspections of Stormwater Treatment Measures
Evaluation Form Summary
Number of Evaluations: 56
Number of attendees: 114
Community Center, Mountain View

Tuesday October 29,2019

1. Stormwater Controls for Development Projects - Jill Bicknell, SCVURPPP
Very Useful 39
Somewhat Useful 6
Not useful 0
Comments:
• I’m new to the field & found this very helpful
• Good coverage (3)
2. Why Do We Do Inspections? - Jill Bicknell, SCVURPPP
Very Useful 46
Somewhat Useful 0

Not useful 0

Comments:
• A brief overview is always appreciated
• Good information. Good detail
3. What Do We Look for During Installation Inspections? - Peter Schultze-Allen, SCVURPPP
Very Useful 46
Somewhat Useful 8
Not useful 0
Comments:
• Learning to do these is so very relevant (2)
• Would be nice to see a few different types of systems being built up step by step
• Good examples of what to avoid
• Producing more examples of common mistakes should be helpful
• Slides with pictures could have basics (i.e. good design or bad design, the location and
name of the drainage structure
4. Design for Maintenance: Lessons Learned from the field - Kristin Kerr, SCVURPPP
Very Useful 44
Somewhat Useful 7
Not useful 1
Comments:
• Good to visit projects and lessons learned
• Good information
• Would have liked a bit more technical design insight
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5. Internal Communication and Processes - Panel Discussion
Very Useful 37

Somewhat Useful 15

Not useful 1

Comments:
• Very helpful tools were shared and happy to know what others are implementing
• Interesting to see different processes
• Not relevant for small agency. Not very engaging
• Not enough discussion of practical applications of processes - too much background
• Only useful to compliance staff
• Names and emails of speakers for follow up questions
6. Mosquito Breeding and Stormwater Treatment Measures - Noor Tietze, SCC Vector Control
Very Useful 32
Somewhat Useful 21
Not useful 2
Comments:
• Really glad you invited this group to present
• Don’t deal with it too much personally
• Interesting but limited practical info i.e. what can be done procedurally to address
issues
• Perhaps too technical but basic idea was well presented
• Should be designed NOT to retain water that allows mosquitos
7. What Do We Look for during Routine O&M Inspections? Common Problems and Solutions Peter Schultze-Allen, SCVURPPP
Very Useful 44
Somewhat Useful 8
Not useful 1
Comments:
• Great photos
• Really solidified discussed issues
• I was a little unclear about the differences between annual O&M verification
inspections and routine O&M Inspections
• Would like to see more examples from the south Bay/Peninsula. Emeryville/Berkeley
site examples from 2 permit cycles ago isn’t super enlightening
• Moved quickly through topics that had been covered already
• Other presentations addressed this mostly
8. Maintaining Plant Health and Trimming Guidance - Thomas Eddy, San Jose
Very Useful 39
Somewhat Useful 13
Not useful 0
Comments:
• This was great and needed (4)
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•
•
•
•
•
•
•

Really appreciated more info about plants that work in stormwater treatment systems
Engaging speaker - very usable information
Very practical - information that applies to all project stages
Appreciated the list of 5 plants
Talk about those shrubs - why don’t we use them?
Good information for long 20 min function
Foreign topic & entertaining presenter & interesting points

9. Experience from the field - Panel Discussion
Very Useful 39
Somewhat Useful 9

Not useful 0

Comments:
• Really helpful (3)
10. Did this training meet your expectations?
Yes: 51
No: 1
• Having not read the itinerary before, I assumed this would be more engineering
focused, but enjoyed the other tropics.
11. What parts of the training were most helpful?
• Inspection and plant material (9)
• All (4)
• Stuff on inspections (2)
• Panel discussion and slides w/photos videos (4)
• Would like a longer workshop geared toward newbies like me
• Having some perspective from maintenance side
• Actual photos from sites visits
• Seeing designs to avoid that don’t necessarily meet the needs for stormwater designs
and learning about planting considerations like spacing and types of plants that will
survive in CA
• Panel discussions and plant health & trimming presentation
• Repeating information so it is easier to retain
• Design for maintenance
• Personal experiences exchanging different approaches to O&M
• As an engineer the topics I don’t deal with daily were the most informative &
interesting
• C.3 requirements - what makes a design good/bad
• Practical examples of issues faced and essential solutions
12. What would have made this workshop more useful?
• Divide training so that different staff attend the appropriate sections (5)
• More construction topics (3)
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

How to fill out the TCM table & pervious/impervious table (2)
Group exercises (3)
Added points with new information
More information on specific plants or maintaining plant health outside of public right
of way
Maybe a discussion of O&M agreements vs. conditions of approval pros vs cons
Explaining stormwater compliance thoughts and theories behind MRP for nonstormwater people, residents, business owners. Real nuts & bolts stuff extension of
the basic training this morning
It would have been helpful to hear from the maintenance crew perspectives and
discuss more on solutions to designs that can’t be rebuilt
Swap out PSA presentations with presentations from someone who does these types
of inspections in Santa Clara County
Trash capture devices
Type of plants to filter hydrocarbons
More examples of common errors
Big picture - drainage general mention of drainage in other locations for perspective
i.e. Houston
Working with engineers - 3rd party review in reference to C3 completion-installation
Treatment and sizing evaluations
Trash capture lessons learned - maintenance concerns
Complex treatment system inspections sites with pumps, training, tracking &
reporting methods
Asset management
Upcoming requirements in the new MRP

13. What topics would you recommend for a future workshop?
• Checking discussions & video of inspection walk through
• More discussion on other jurisdictions’ C.3 processes
• Step by step installation for each system
• Continue providing more experience and knowledge on various issues
• More on the inspections process and what to look up
• Enforcement of O&M maintenance issues and approaches to compliance
14. General Comments?
• Great workshop - Great panels (3)
• Very good and informative presentations (3)
• Great & informative (4)
• Thank you (5)
• It would be nice to have at another site so we can hear about measures installed
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To Whom It May Concern:
We certify under penalty of law that this document was prepared under our
direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based
on our inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to
the best of our knowledge and belief, true, accurate, and complete. We are aware
that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

James Scanlin, Alameda Countywide Clean Water Program

Courtney Riddle, Contra Costa Clean Water Program

Kevin Cullen, Fairfield-Suisun Urban Runoff Management Program

Matt Fabry, San Mateo Countywide Water Pollution Prevention Program

Adam Olivieri, Santa Clara Valley Urban Runoff Pollution Prevention Program

Jennifer Harrington, Vallejo Flood & Wastewater District
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INTRODUCTION
This Regional Supplement has been prepared to report on regionally implemented
activities complying with portions of the Municipal Regional Stormwater Permit (MRP),
issued to 76 municipalities and special districts (Permittees) by the San Francisco Bay
Regional Water Quality Control Board (Water Board). The Regional Supplement covers
new development and redevelopment activities related to the following MRP provision:
• C.3.j.iii. Participate in Processes to Promote Green Infrastructure.
These regionally implemented activities are conducted under the auspices of the Bay
Area Stormwater Management Agencies Association (BASMAA), a 501(c)(3) non-profit
organization comprised of the municipal stormwater programs in the San Francisco Bay
Area. Most of the 2019-20 annual reporting requirements of the specific MRP Provisions
covered in this Supplement are completely met by BASMAA Regional Project activities,
except where otherwise noted herein or by Permittees in their reports. Scopes, budgets
and contracting or in-kind project implementation mechanisms for BASMAA Regional
Projects follow BASMAA’s Operational Policies and Procedures as approved by the
BASMAA Board of Directors. MRP Permittees, through their program representatives on
the Board of Directors and its committees, collaboratively authorize and participate in
BASMAA Regional Projects or Regional Tasks. Depending on the Regional Project or
Task, either all BASMAA members or Phase I programs that are subject to the MRP share
regional costs.

GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION
C.3.j.iii. Participation in Processes to Promote Green Infrastructure
This provision requires:
(1) The Permittees shall, individually or collectively, track processes, assemble and
submit information, and provide informational materials and presentations as
needed to assist relevant regional, State, and federal agencies to plan, design, and
fund incorporation of green infrastructure measures into local infrastructure projects,
including transportation projects. Issues to be addressed include coordinating the
timing of funding from different sources, changes to standard designs and design
criteria, ranking and prioritizing projects for funding, and implementation of
cooperative in-lieu programs.
The BASMAA activities described in this section provide compliance for MRP Permittees
with this provision. This section describes: 1) activities and accomplishments during FY
19-20; and 2) a plan and schedule for new and ongoing efforts to participate in
processes to promote green infrastructure (GI).

September 2020
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Activities and Accomplishments during FY 19-20
Grant – Urban Greening Bay Area
Urban Greening Bay Area is a large-scale, grant-funded effort to re-envision Bay Area
urban landscapes to develop stormwater-friendly dense, green urban infrastructure
that addresses challenges associated with climate change, infiltrates or captures
stormwater and pollutants near their sources, and in turn, promotes improved water
quality in San Francisco Bay. Urban Greening Bay Area is funded by an EPA Water
Quality Improvement Fund grant awarded to the Association of Bay Area Governments
(ABAG), a joint powers agency acting on behalf of the San Francisco Estuary
Partnership (SFEP), a program of ABAG. The term of the Urban Greening Bay Area grant
project was July 1, 2015 to June 30, 2018, but the term was extended to December 31,
2020 and additional funding provided to support follow-up implementation.
BASMAA is one of the subrecipients of the grant and took the lead on two of the grant
project tasks – a Regional Green Infrastructure Roundtable process and a Design
Charrette, both of which were implemented between May 2016 and May 2018.
The Regional Roundtable was a two-year process, with work groups as needed, to
identify and develop a list of recommendations for integrating GI and stormwater
management funding and investments with future climate change and transportation
investments within the region. The Roundtable included convening meetings with local,
regional, and state stakeholders, agencies, elected officials, and staff to produce draft
and final task reports that identified and recommended possible legislative fixes,
agency agreements, consolidated funding mechanisms, and other means and actions
as appropriate. The Roundtable used innovative participatory processes that included
key experts, regulators, decision-makers, and other stakeholders to share information,
solicit and discuss ideas and solutions, and to identify next steps (i.e., develop a
“roadmap”). The Final Roadmap of Funding Solutions for Sustainable Streets was
completed in April 2018. Following completion of the Roadmap, BASMAA and SFEP
formed a Roadmap Committee to guide future implementation of the Roadmap.
The Design Charrette task involved coordinating with the cities of San Mateo and
Sunnyvale to conduct a Bay Area design charrette to develop cost-effective and
innovative “typical” designs for integrating GI with bicycle and pedestrian
improvements at roadway intersections. The overall goal of developing standardized,
transferable designs was to make progress in addressing the high cost of design,
implementation, operations, and maintenance that inhibits the widespread use of GI
and LID features.
Work products of the Urban Greening Bay Area grant are posted at:
http://www.sfestuary.org/urban-greening-bay-area/#planning . The Planning section
includes documents related to the Regional Roundtable and the Implementation
section includes documents related to the Design Charrette.
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During FY 19-20, BASMAA’s participation in activities to implement the Roadmap of
Funding Solutions for Sustainable Streets included:
•

Continued coordination with transportation agencies – including the
Metropolitan Transportation Commission (MTC), the California Department of
Transportation (Caltrans), the California Transportation Commission (CTC), and
the Federal Highway Administration (FHWA) – to clarify GI eligibility in federal,
regional, and state transportation grant programs (Roadmap Specific Actions 11, 1-2, and 1-3).

•

In November 2019, BASMAA transmitted a memorandum to the above-listed
regional and state agencies, documenting the eligibility of GI in applicable
regional, state and federal transportation funding programs and requesting the
agencies’ participation in developing fact sheets that clarify eligibility for
sustainable streets in two federal transportation funding programs – the Surface
Transportation Block Grant Program (STP) and the Congestion Mitigation and Air
Quality Improvement Program (CMAQ) – as well as the California Senate Bill 1 (SB
1) Road Maintenance and Rehabilitation Program.

•

On February 4, 2020, BASMAA representatives met with staff from MTC and
Caltrans District 4 (the Caltrans District for the nine-county Bay Area), to develop
an approach for a regional fact sheet that focuses on the eligibility of GI in
projects funded by the STP and CMAQ through the One Bay Area Grant (OBAG)
program administered by MTC. The draft regional fact sheet was reviewed by
MTC staff and is scheduled to be finalized by September 2020.

•

On February 10, 2020, BASMAA held a conference call with CTC staff to develop
an approach for a statewide fact sheet that focuses on the eligibility of GI in
projects funded by Senate Bill 1. CTC staff provided comments on the draft
statewide fact sheet but deferred further action pending documentation that
there is interest in this topic beyond the San Francisco Bay Area. To address that
information need, BASMAA drafted an online survey initially intended for
distribution to stormwater programs within California. However, before it was
distributed, BASMAA worked with the U.S. Environmental Protection Agency
(USEPA) staff liaison to the Federal Highway Administration (FHWA) to have FHWA
staff review BASMAA's November 2019 research memorandum. Similar to the
CTC, FHWA questioned whether this issue is of interest beyond the San Francisco
Bay Area and California. Accordingly, BASMAA is updating the draft online
survey for national distribution through the Green Infrastructure Leadership
Exchange. The SB 1 fact sheet is scheduled to be finalized by December 2020.

Other Participation and Comments
In addition to the Urban Greening Bay Area grant efforts described above, Countywide
Program representatives participated in the following forums related to GI promotion:

September 2020
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•

Matthew Fabry (C/CAG, representing SMCWPPP and BASMAA) continued to
attend a series of meetings with RWQCB, BAFPAA, SFEP, and MTC to discuss ways
to integrate stormwater issues into MTC efforts, including Plan Bay Area. To-date,
five meetings have been conducted (March 19, 2019; June 12, 2019; July 16,
2019; October 15, 2019; and January 21, 2020). A meeting scheduled for early
April 2020 was postponed due to the COVID-19 pandemic.

•

Matthew Fabry (C/CAG, representing SMCWPPP) participated in the ReNUWIt
“Stormwater for Water Supply” workshop on July 25-26, 2019, and presented
information on efforts to manage stormwater via GI, including larger regional
facilities that can help recharge groundwater. This workshop was part of a larger
effort by ReNUWIt to create a “Bay Area One Water Network.” He also
participated as a panelist during a follow-on one-hour webinar on July 6, 2020.
Relevant information can be found at www.bayareawater.org.

•

Matthew Fabry (C/CAG, representing SMCWPPP) and Jill Bicknell (EOA,
representing SCVURPPP) participated in ongoing meetings of the organization
Transportation Choices for Sustainable Communities, a research and policy institute
whose mission is to “advance understanding and support for sustainable
transportation as an essential component of livable communities and cities,” to
plan a "Green Streets for Sustainable Communities" symposium. The event was
originally scheduled for March 2020, and has now been rescheduled as a threeday virtual series of seminars on September and October 2020. The symposium will
focus on multi-benefit approaches to rethinking streets, including Complete Streets,
Green Streets, creating eco-corridors, and as people habitat for public gathering
and interaction. Details can be found at http://transportchoice.org/events/.

•

Matthew Fabry (C/CAG, representing SMCWPPP) participated in USEPA’s
Environmental Finance Advisory Board (EFAB) Stormwater Finance Workgroup to
respond to a request from Congress in accordance with Section 4101 of the
America’s Water Infrastructure Act (AWIA) for a report looking at funding sources
for stormwater and the adequacy of those sources to support the needs of
stormwater management programs. The workgroup met twice – in April and
October 2019 and held two public teleconferences in December 2019. On
March 30, 2020, EFAB submitted its report, “Evaluating Stormwater Infrastructure
Funding and Financing”, to USEPA, which accepted the report on July 16, 2020
as satisfying the requirements of Section 4101 of AWIA.

Plan for New and Ongoing Efforts
The plan provided below shows how BASMAA will support its member agencies to
collectively and regionally implement the requirements of MRP Provision C.3.j.iii during
FY 20-21 and through the remainder of the current permit term. The requirements of
Provision C.3.j.iii may change in the reissued MRP and may affect the planning and
scheduling of participation in the promotion of GI during the next permit term.
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Continue Ongoing Efforts to Participate in Processes to Promote GI
During FY 20-21 and through the end of the permit term for the current MRP (December
31, 2020 or later if extended), BASMAA will continue ongoing efforts to participate in
processes to promote GI as described below.
Urban Greening Bay Area. BASMAA will continue to participate in the Urban Greening
Bay Area Project’s ongoing activities with regard to the implementation of prioritized
specific actions in the 2018 Roadmap of Funding Solutions for Sustainable Streets
(Roadmap). The Roadmap identifies specific actions to improve the funding of projects
that include both complete streets improvements and GI, and is intended to assist
relevant regional, State, and federal agencies to plan, design, and fund incorporation
of GI measures into local infrastructure projects, including transportation projects.
Various specific actions included in the Roadmap address coordinating the timing of
funding from different sources, GI designs and design criteria, potential modifications of
processes to evaluate projects for funding, and coordination regarding the potential
development of cooperative in-lieu programs. The following ongoing activities are
anticipated to continue during the period of July 2019 through December 2020:
O-1. Complete the ongoing coordination with the Metropolitan Transportation
Commission (MTC) and Caltrans to clarify GI eligibility in federal transportation
grants (Roadmap Specific Action 1-1).
O-2. Complete the preparation of a Roadmap fact sheet (Roadmap Specific
Action 3-7). The fact sheet is anticipated to advise municipalities on how GI
may be included in One Bay Area Grants (OBAG)-funded projects
O-5. Continue to participate in ongoing meetings with RWQCB, BAFPAA, SFEP, and
MTC to discuss ways to integrate stormwater issues into MTC efforts, including
Plan Bay Area.
O-X. Complete the ongoing coordination with the California Transportation
Commission (CTC) to clarify GI eligibility in the Senate Bill 1 Local Streets and
Roads Program (Roadmap Specific Action 1-3).
O-X

Conduct an online survey for national distribution through the Green
Infrastructure Leadership Exchange and continue coordinating with the FHWA
liaison to EPA regarding the eligibility of GI in federal surface transportation
programs (Roadmap Specific Action 1-1)

New Efforts to Participate in Processes to Promote GI
Between July and December 31, 2020, BASMAA may initiate the following new activities
to further implement the Roadmap and participate in other ways to promote GI:
N-X: Coordinate with MTC to develop an approach for including information about
the eligibility of GI in federally funded in guidance materials that MTC will
September 2020
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provide to counties for OBAG’s third round of funding (Roadmap Specific
Action 1-2).
N-X: Coordinate with MTC to include a discussion of GI and green streets
implementation in the anticipated update of Plan Bay Area (Roadmap
Specific Action 3-8, Incorporate Roadmap specific actions in funding
agencies’ planning documents).
N-X: Coordinate with MTC regarding opportunities to present information about
Sustainable Streets at statewide meetings of officials from Metropolitan
Planning Organizations throughout California, in support of the ongoing
coordination with MTC to clarify GI eligibility in federal transportation grants
(Roadmap Specific Action 1-1), and ongoing coordination with the CTC to
clarify GI eligibility in the SB 1 Local Streets and Roads Program (Roadmap
Specific Action 1-3).

September 2020
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Construction Site Municipal Stormwater Inspector Training – February 5 & 13, 2020






Workshop Announcement
Workshop Agenda
Attendance List
Workshop Evaluation Summary

FY 19-20 Annual Report

September 30, 2020

Construction Site Municipal Stormwater
Inspector Training
February 5 , 2020

CONSTRUCTION SITE STORMWATER INSPECTOR WORKSHOP

Wednesday, February 5 and Thursday, February 13, 2020
Santa Clara Valley Water District – Headquarters Board Room (Indoor) and Admin Building (Field)
5750 Almaden Expressway, San Jose, CA

WORKSHOP AGENDA
10:45 AM

Registration for Basic Training

11:00 AM

Basic Training - Construction Site BMPs
and MRP Requirements
(Lunch during presentation)

Peter Schultze-Allen, Program
Staff

12:00 Noon Registration/Break
12:10 PM

Main Workshop Welcome

12:20 PM

Walk to Field Session Areas

12:30 PM

Field Session

Kristin Kerr and Peter SchultzeAllen, Program Staff

Station #1: Mats/Blankets, Silt Fence,
Compost Socks, Straw Wattles (45 minutes)

David Franklin and Filtrexx Vendor

Station #2: Storm Drain Inlet Protection and
Check Dams (20 minutes)

Reed & Graham Vendor

Station #3: Stabilized Construction Exit
(20 minutes)

GraniteRock and FODS Vendors

2:10 PM

Evaluation Forms and Summary Remarks

Kristin Kerr and Peter SchultzeAllen, Program Staff

2:20 PM

Adjourn

Kristin Kerr, Program Staff

FIELD SESSION SCHEDULE
Group 1A

Group 1B

Group 2A

Group 2B

12:30 PM

Begin Field Session

Station #1

Station #1

Station #2

Station #3

12:50 PM

Groups 2A&2B Switch

Station #1

Station #1

Station #3

Station #2

1:15 PM

All Groups Switch

Station #2

Station #3

Station #1

Station #1

1:45 PM

Groups 1A&1B Switch

Station #3

Station #2

Station #1

Station #1

2:10 PM

Group 1B Switch

Station #3

Station #3

Station #1

Station #1

** Attendance at this workshop is acceptable for 2.5 PDUs toward maintaining CPESC, CESSWI
and/or CPSWQ certifications. **
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28
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First Name
Dustin
Bob
Randy
Syed
James
Antonio
Gerardo
Willard
Gary
Preston
David
Leon
Michael
Richard
Jessica
Isabel
Nicholas
Jose
Trino
Jose
Chris
Hugo
Kevin
Catherine
Mahmoud
Rina
Rick
Brandon
Phil
Steve
Ivonne
Mark
Brian
Damaris
Jaime
Jose
Juan
Jay
Mark

February 5, 2020 Attendance List
Last Name
Company
Burch
City of Campbell
Lennen
City of Campbell
Sweet
City of Campbell
Wahidi
City of Campbell
Lee
City of Cupertino
Torrez
City of Cupertino
Amador
City of Milpitas
Balisi
City of Milpitas
King
City of Milpitas
Lorin
City of Milpitas
Lucero
City of Milpitas
Taing
City of Milpitas
Valentine
City of Milpitas
Whalen
City of Milpitas
Kahn
City of Monte Sereno
Zacharczuk
City of Palo Alto
Ajluni
City of San Jose
Avalos
City of San Jose
Barajas
City of San Jose
Campos
City of San Jose
Hernandez
City of San Jose
Hernandez
City of San Jose
Ho
City of San Jose
Hoang‐Mendoza City of San Jose
Jillo
City of San Jose
Laxamana
City of San Jose
Martin
City of San Jose
Massey
City of San Jose
Ody
City of San Jose
Pletsch
City of San Jose
Zamora
City of San Jose
Blaszczyk
City of San Jose ‐ Public Works
Lee
City of San Jose ‐ Public Works
Han
City of Santa Clara
McAvoy
City of Santa Clara
Gomes
Mountain View Fire Department
Guardado
Santa Clara County
Johnson
Santa Clara County
Norman
Santa Clara County
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

First Name
Barni
Stacy
Albert
Gavin
Gilbert
Grace
Christine
Leland
Paul
Rowdy
Michael
Steve
Nigel
Yanni
Uday
Alen
Jonathan
Christian
Avinek
Stanley
Gilbert
Brian
Janelle
Roy
Noal

February 5, 2020 Attendance List
Last Name
Company
Roncal
Santa Clara County
Ball
Santa Clara County Roads & Airports
Eydam
Santa Clara County Roads & Airports
Finley
Santa Clara County Roads & Airports
Garcia
Santa Clara County Roads & Airports
Lau
Santa Clara County Roads & Airports
Li
Santa Clara County Roads & Airports
O'Hanlon
Santa Clara County Roads & Airports
Pascoal
Santa Clara County Roads & Airports
Pipkin
Santa Clara County Roads & Airports
Schuat
Santa Clara County Roads & Airports
Wilson
Santa Clara County Roads & Airports
Bullock
Santa Clara Valley Water District
Karoglou
Santa Clara Valley Water District
Mandlekar
Santa Clara Valley Water District
Masic
Santa Clara Valley Water District
Nelson
Santa Clara Valley Water District
Ruiz
Santa Clara Valley Water District
Shelopal
Santa Clara Valley Water District
Gu
Stanford University
Hernandez
Stanford University
Manning
Stanford University
Lee
Town of Los Altos Hills
Alba
Town of Los Gatos
Grover
Town of Los Gatos
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CONSTRUCTION SITE STORMWATER INSPECTOR WORKSHOP
Number of Evaluations: 49
Number of Attendees: 67
Valley Water Board Room – 5750 Almaden Expressway

Wednesday, February 5, 2020

1. Workshop Basic Training – Peter Schultze-Allen, SCVURPPP Program Staff
Very Useful

35

Somewhat Useful 10

Not useful 0

Comments:
 Peter was great (2)
 Current information always helpful
 Good refresher class
 Good to have details of the basics
 Some slides were missing
 If you show pictures of something done incorrect, make sure you explain why
 Very basic descriptions. A bit more practical information for measures beyond fiber roll/mulch socks
would help
2. Field Session Station #1 Mats/Blankets, Silt Fence, Compost Socks, Straw Wattles – Filtrexx Vendor
Very Useful

41

Somewhat Useful 6

Not useful 0

Comments
 Very informative (5)
 Love the demos
 Very engaging presenter
 David is tops in his field
 Nice to see set up in field
 Very good presentation. Liked the presenter. He obviously has relevant field experience.
 Amusing presenter. Decent practical information with demonstration of different methods. Can see
how they work.
3. Field Session Station #2 Storm Drain Inlet Protection and Check Dams – Reed & Graham Vendor
Very Useful

39

Somewhat Useful 6

Comments:
 Good to see the different options

1

Not useful 0






Nice to see the materials in person
Decent practical information with examples on hand
Nice demonstration
Good product reminder

4. Field Session Station #3 Construction Exits – Granite Rock and FODS Vendors
Very Useful

35

Somewhat Useful 9

Not useful 0

Comments:
 Nice to have three examples
 Good products
 Good information on rock entrance for a site of mine
 Limited practical information beyond FODS presentation
 Nice to see materials in person
5. Did this training meet your expectations?

Yes

46

No 0

6. At previous workshops SCVURPPP provided folders with all of the workshop handouts. There were no
workshop folders provided at this training. The presentation handouts were emailed to those registered in
advance of the workshop. Is this new method o.k.?
40 Yes, having handouts emailed ahead of the workshop is fine
5

No, I prefer the Program to create folders with all of the printed handouts

7. What parts of the training were most useful to you?
 The field session w/Reed & Graham with actual water was good to see
 Field stations (12)
 Inlet protection (3)
 Station #1 (5)
 I like the actual demonstration of the installation of the coir netting at Station #1. Very helpful to see
the trenching and explanation of purpose. Very good explanation of wattle installation with rope.
 Both slide and field presentation (5)
 Slides, pictures (2)
 Construction exits (3)
 Actual field applications
 Showing the physical silt/wattle BMPs
 The outside stations were a nice change from PowerPoint presentations
 The information about new technologies was very helpful
 MRP and CGP overview
8. What would have made this training more useful?
 A recap at the end of the presentation (summary)
 More basic training on regulations
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Training was the best
John McCullah of “Watch Your Dirt” is a good presenter
Questions and answers
More CGP information
Highlight the benefits of the products and the disadvantages
More real outdoors examples (2)
More site issues
Explain all acronyms
Better describe how different drain inlet protections are installed
Videos
Rainy conditions in slope area to see if material works
Break session #1 into smaller sections
More examples of successful and unsuccessful uses in presentation
This year’s training was the best yet so leave as is
When can the BMPs be removed, after physical work or after Notice of Termination (NOT) in
SMARTs
Last year was a case study of problem project with escalation of enforcement, very helpful.

9. What topics would you recommend for a future training?
 Every topic was helpful
 More recommendations
 Use of biodegradable BMPs, compostable, etc
 Open forum for discussion
 Future products being developed
 Dealing with work orders, change orders and contract language as it pertains to SWPPP as a lump
sum.
 Field examples of failures
 More videos
 Notice of Intent, Permit Related Documents, SMARTs
10. General Comments?
 Parking was a nightmare (3)
 Always good training
 Too bad it wasn’t raining
 More information to assist for deficiency/code violation enforcement
 Excellent training and Valley Water site
 Save paper and email this questionnaire
 Have recycle cans by all trash cans
 Change orders as they relate to SWPPP work perceived to be extra work per the contractors
 Let attendees know how to dress for weather and wear a hat if sunny (I had to look into the sun during
the presentation)
 Thank you for the information
 Very good presentation with lots of helpful information
 I like the format of class and field
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Construction Site Municipal Stormwater
Inspector Training
February 13, 2020

CONSTRUCTION SITE STORMWATER INSPECTOR WORKSHOP

Wednesday, February 5 and Thursday, February 13, 2020
Santa Clara Valley Water District – Headquarters Board Room (Indoor) and Admin Building (Field)
5750 Almaden Expressway, San Jose, CA

WORKSHOP AGENDA
10:45 AM

Registration for Basic Training

11:00 AM

Basic Training - Construction Site BMPs
and MRP Requirements
(Lunch during presentation)

Peter Schultze-Allen, Program
Staff

12:00 Noon Registration/Break
12:10 PM

Main Workshop Welcome

12:20 PM

Walk to Field Session Areas

12:30 PM

Field Session

Kristin Kerr and Peter SchultzeAllen, Program Staff

Station #1: Mats/Blankets, Silt Fence,
Compost Socks, Straw Wattles (45 minutes)

David Franklin and Filtrexx Vendor

Station #2: Storm Drain Inlet Protection and
Check Dams (20 minutes)

Reed & Graham Vendor

Station #3: Stabilized Construction Exit
(20 minutes)

GraniteRock and FODS Vendors

2:10 PM

Evaluation Forms and Summary Remarks

Kristin Kerr and Peter SchultzeAllen, Program Staff

2:20 PM

Adjourn

Kristin Kerr, Program Staff

FIELD SESSION SCHEDULE
Group 1A

Group 1B

Group 2A

Group 2B

12:30 PM

Begin Field Session

Station #1

Station #1

Station #2

Station #3

12:50 PM

Groups 2A&2B Switch

Station #1

Station #1

Station #3

Station #2

1:15 PM

All Groups Switch

Station #2

Station #3

Station #1

Station #1

1:45 PM

Groups 1A&1B Switch

Station #3

Station #2

Station #1

Station #1

2:10 PM

Group 1B Switch

Station #3

Station #3

Station #1

Station #1

** Attendance at this workshop is acceptable for 2.5 PDUs toward maintaining CPESC, CESSWI
and/or CPSWQ certifications. **
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SCVURPPP Construction Site Municipal Stormwater Inspector Workshop
February 13, 2020
First Name
Last Name
Company
Manny
Barragan
City of Cupertino
Lori
Baumgartner
City of Cupertino
Kevin
Reiden
City of Cupertino
Alex
Wykoff
City of Cupertino
Emiko
Ancheta
City of Los Altos
Harun
Musaefendic
City of Los Altos
Andrea
Trese
City of Los Altos
Gaku
Watanabe
City of Los Altos
Brian
Chu
City of Milpitas
Casey
Crary
City of Milpitas
Weston
Gray
City of Milpitas
Christian
Greene
City of Milpitas
Mike
Mariano
City of Milpitas
Carol
Martin
City of Milpitas
Tessa
Myers
City of Milpitas
Vernon
Sanders
City of Milpitas
Carrie
Sandahl
City of Mountain View
Christopher
Fujimoto
City of Palo Alto
Brian
Jones
City of Palo Alto
Jose
Alcazar
City of San Jose
Armand
Alviar
City of San Jose
David
Brasil
City of San Jose
Tony
Cruz
City of San Jose
Chris
Dominguez
City of San Jose
Paul
Duran
City of San Jose
Paul
Garcia
City of San Jose
Laura
Markel
City of San Jose
Frank
Moreno
City of San Jose
Tiffany
Ngo
City of San Jose
Alex
Pinon
City of San Jose
Shayan
Serajeddini
City of San Jose
Ryan
Sommers
City of San Jose
Wanda
Wong
City of San Jose
Jose
Zacarias
City of San Jose
Jonathan
Lindstrom
City of San Jose ‐ DPW
Michael
Olejnik
City of Santa Clara
Rafles
Warnars
City of Santa Clara
David
Dorcich
City of Saratoga
Rikti
Dalal
Santa Clara County
Tran
Ho
Santa Clara County
James
Johnson
Santa Clara County
Paul
Soltero
Santa Clara County
Solomon
Tegegne
Santa Clara County
George
Yamaichi
Santa Clara County
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SCVURPPP Construction Site Municipal Stormwater Inspector Workshop
February 13, 2020
First Name
Last Name
Company
Peter
Cruz
Santa Clara County Roads & Airports
Jason
Props
Santa Clara County Roads & Airports
Jim
Schramm
Santa Clara County Roads & Airports
Terry
Crites
Santa Clara Valley Water District
Kevin
Gonzales
Santa Clara Valley Water District
LeeAnn
Hoa
Santa Clara Valley Water District
Bobby
Ladine
Santa Clara Valley Water District
John
Luna
Santa Clara Valley Water District
Brandon
Ponce
Santa Clara Valley Water District
Martin
Rivera
Santa Clara Valley Water District
Amandeep
Saini
Santa Clara Valley Water District
Andy
Trinh
Santa Clara Valley Water District
Noah
Walker
Santa Clara Valley Water District
Eric
Zozaya
Santa Clara Valley Water District
Erica
Kudyba
Stanford University
Julia
Nussbaum
Stanford University
Christine
Hoffmann
Town of Los Altos Hills
Kaho
Kong
Town of Los Altos Hills
Bobby
Deherrera
Town of Los Gatos
Mark
Hillabrandt
Town of Los Gatos
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CONSTRUCTION SITE STORMWATER INSPECTOR WORKSHOP
Number of Evaluations: 39
Number of Attendees: 73
Valley Water Board Room – 5750 Almaden Expressway

Wednesday, February 13th, 2020

1. Workshop Basic Training – Peter Schultze-Allen, SCVURPPP Program Staff
Very Useful

30

Somewhat Useful 9

Not useful 0

Comments:
 Explanation of difference between CGP and MRP was very clear
 Good overview of requirement (2)
 Great refresher (3)
 Thorough presentation on the basics.
 Interesting information regarding copper
 Great presenter; good information for new inspectors
 Provide additional site photos of violations - large projects along with small ones
 I also like the pictures of good and bad BMPs
2. Field Session Station #1 Mats/Blankets, Silt Fence, Compost Socks, Straw Wattles – Filtrexx Vendor
Very Useful

30

Somewhat Useful 9

Not useful 0

Comments
 Passionate speaker with valuable experience and insight. Appreciated his emphasis on reducing plastic
for both waste and wildlife reasons
 Passionate speaker but more useful tips for QSP/QSD than for inspectors.
 Can see how products should be installed
 Appreciated information on compost socks and the demonstration
 Practical installation and inspection tips
 David Franklin was a very interesting, unique presenter
 Very entertaining presentation; dramatic scenarios; liked demonstrations
 A bit hard to follow. Entertaining speaker.
 Great to see in place usage of various materials.
3. Field Session Station #2 Storm Drain Inlet Protection and Check Dams – Reed & Graham Vendor
Very Useful

36

Somewhat Useful 3

1

Not useful 0

Comments:
 Good to see working, installed products.
 Enjoyed the large variety of products for demonstration
 Good overview of products
 Helpful information on available products
 Clear and straight forward
 Very informative, useful types of drain inlet protection
 Saw some new potentially effective BMPs presented. Water used for display was helpful.
4. Field Session Station #3 Construction Exits – Granite Rock and FODS Vendors
Very Useful

30

Somewhat Useful 8

Not useful 1

Comments:
 Demonstration very helpful
 Clear and straight forward
 No new information presented; seen before
 Good information on products
 Nice having all the products discussed in one session
 Could use more examples of best option for various grade, base, site specific application
 Not really new products. However good to see on the ground products
5. Did this training meet your expectations?

Yes

37

No 0

6. At previous workshops SCVURPPP provided folders with all of the workshop handouts. There were no
workshop folders provided at this training. The presentation handouts were emailed to those registered in
advance of the workshop. Is this new method o.k.?
31 Yes, having handouts emailed ahead of the workshop is fine
5

No, I prefer the Program to create folders with all of the printed handouts

7. What parts of the training were most useful to you?
 All
 All, as they all apply to my daily activities
 Enjoyed discussions on the picture slides of good and bad
 Storm drain inlet protection; very insightful
 Field training (13)
 In place examples of products
 Refresher
 Basic training is always good; even after hearing many years
 Demonstrating proper vs improper installation
 Photos as examples (i.e. good or bad practice)
 Silt fence set up and return up slope
 The variety of BMPs showcased in the field section

2






Field Station #1
Seeing the products and how to use them
I thought all parts were valuable. Field portion was very well organized and thorough.
I like the overview of the permits as a refresher or introduction to new inspectors

8. What would have made this training more useful?
 Some information on pricing of BMP products
 More handouts for the BMPs reviewed during field training which include specs, such as suppliers,
prices, etc. and installation recommended actions
 A cool room; it was a bit warm in there
 More workshops
 Actual site visit to a SCVWD project
 Sitting
 Handouts at classroom session
 More speakers
 More time to go over classroom session in more detail
 Dewatering BMPs/methods
 More experiences and comparing solutions
 More hands on
 More time in the field
 Films of trout and salmon fish to emphasize reason we implement BMPs
9. What topics would you recommend for a future training?
 Drone survey
 Vegetation management
 Organized group discussions between municipalities, etc.
 All topics today were useful
 Updates/changes to the MRP
 Fill out inspection form
 In the field training workshops
 Films of sustainable practices during the early 1900s
 Water treatment products and equipment
 Always good to include PCB information related to sediment
 Photos of actual problems and discussion
 Wastewater Plant or areas that may be exempt
 Differentiating between what is cost effective and practical vs. ideal (purchasing proper BMPs) for
contractors
 Would be interesting seeing the innovative BMPs at an active construction site
 Example of sites where different BMPs have been used. Inspectors’ experience seeing BMPs in action
and whether they are effective. New products are good alternative or traditional products are better.
10. General Comments?
 Great job
 Always good training (3)
 Best presentation goes to Reed & Graham
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Need more films/ videos
Always a great time; I like the elimination of group exercises
Add videos of hydro mulch/seed applications and/or post construction applications
The copper slides were not included in the emailed PDF file
Overall very thorough and informatiave
Well put together
Enjoyed demonstrations of installation by vendors
Thank you (2)
Kudos to James Downing
Enjoyed/appreciated the hours of this training, making it easier to attend.
Thanks for lunch
Thanks for the great presentations
Need two sessions: one for engineers who do the plans and one for inspectors who do the field review.
The field reviews are never done before the work is awarded (plans in place and hard to make change).
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FY 19-20 Watershed Watch Campaign Work Plan



Watershed Watch Website Statistics FY 19-20

Watershed Watch Campaign FY 19-20 Media Plan
FY 19-20 Watershed Watch Campaign Annual Campaign Report – July 1, 2019 through June 30,
2020

FY 19-20 Annual Report

September 30, 2020

FY 19-20 Watershed Watch Campaign Work Plan
BACKGROUND
The primary goals of the Watershed Watch Campaign (Campaign) are to:
1. Change behaviors that negatively impact the watershed.
2. Encourage behaviors that protect, preserve and restore the watershed.
3. Inform audiences about activities that impact the watershed.
4. Build awareness of watershed issues in general.
In fiscal year FY 18-19, the Watershed Watch consultant AdManor, Inc.:
 Implemented the FY 18-19 Watershed Watch Campaign work plan
 Maintained and developed partnership relationships that benefit the Program
 Maximized campaign resources through value-added development and effective
media implementation
 Coordinated campaign activities in consultation with the Watershed Education
and Outreach Ad Hoc Task Group (WEO AHTG)
 Increased social media posting and engagement
 Created new English & Spanish 30-second television spots about cigarette litter
 Implemented creative for added-value digital and PSAs with monthly message
themes
The Campaign’s FY 18-19 media buys balanced radio, broadcast television, targeted
mobile digital media, and boosted social media posts. It leveraged added value media to
expand the variety of messages delivered and greatly expand reach. The Campaign was
also represented in transit and stadium ads placed by City of San José in a campaign
(partially funded by SCVURPPP) with the Earthquakes professional soccer team and
Sharks professional hockey team.
Campaign messages included less-toxic pest control choices, hiring a pest control
professional trained in IPM, Green Gardener program, anti-litter messages, volunteer /
cleanup event promotion, safe fish consumption, hazardous waste disposal, LID/green
infrastructure, mobile cleaning services, and event-specific messages for car wash
promotions. A wider variety of messages, tips, resources and community partnerships
was promoted via social media posts.
Each year, the campaign effectiveness has been measured through:
 Hits on the www.MyWatershedWatch.org website
 Interactions via social media
 Requests for information and comments on the hotline and website
 Media gross impressions
 Attendance at Watershed Watch promotional and community events
 Added-value resources obtained through partnerships

FY 19-20 Watershed Watch Campaign Work Plan
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FY 19-20 Watershed Watch Campaign Work Plan
The FY 19-20 Work Plan is based on a campaign budget of approximately $140,000. If
additional funds become available, they will be allocated according to the prioritized
needs of the Campaign and feedback from the WEO AHTG.
To meet the requirements in the Municipal Regional Permit (MRP), the current priorities
of the Campaign include public education on pollution potential from pesticides,
alternatives to conventional pesticides, anti-litter messages and general storm drain
awareness. Additional or secondary messages include proper disposal of household
hazardous waste, guide to eating San Francisco Bay caught fish, car wash / automotive
maintenance messages, proper discharge of pool and spa water, promotion of
LID/Green Streets, responsible mobile cleaning services, and water conservation.
The Campaign will help the Program and Co-permittees comply with the following MRP
Provisions:
 C.7.b. Outreach Campaigns
 C.7.c. Stormwater Pollution Prevention Education
 C.7.d. Public Outreach & Citizen Involvement Events
 C.9.e.ii (2) Pest Control Contracting Outreach (outreach to residents who use or
contract for structural or landscape pest control)
 C.9.e.ii (3) Outreach to Pest Control Professionals
 C.15.b.iv. Individual Residential Car Washing Discharge
 C.15.b.iv. Swimming Pool, Hot Tub, Spa, and Fountain Water Discharges
 C.15.b.vi. Irrigation Water, Landscape Irrigation, and Lawn or Garden Watering
(messages on promoting water conservation, proper irrigation, use of less-toxic
pesticides, and use of drought tolerant, native vegetation).
Where applicable, Campaign activities will be coordinated with activities of other local
and regional outreach programs (e.g. San Jose’s litter/recycling campaign with the
Earthquakes and Sharks teams, South Bay Green Gardens, Santa Clara County
Household Hazardous Waste Program, WMI Zero Litter Initivative and Caltrans Protect
Every Drop) to promote the goals of the Campaign while maximizing regional campaign
resources.
AdManor Inc. (“consultant”) will adapt this Work Plan as needed upon the development
and release of information about these other programs. After evaluating their strategies
and creative, the consultant will recommend effective ways to support them and align
Watershed Watch strategies and tactics with them, in order to benefit SCVURPPP.
Campaign activities will be evaluated on an ongoing basis, and changes made as
required for effectiveness. Additional information on effectiveness evaluation is included
under each task.
In FY 19-20, the consultant will implement the following tasks to achieve the goals of the
Campaign.
TASK 1: Creative Development

FY 19-20 Watershed Watch Campaign Work Plan
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The Campaign will utilize existing IPM and litter TV, digital and radio ads as applicable to
the FY 19-20 media plan. Where possible, existing creative will be utilized when
implementing new creative for visual and thematic continuity for the Campaign.
Additional creative needs will be determined by the WEO AHTG as dictated by the
priorities of the Campaign, media selection with applicable production needs, and new
messages needed to fulfill outreach messaging requirements of the MRP.
TASK 1 DELIVERABLES:
Final deliverables are contingent upon media plans and WEO AHTG agreement about
the message focus for each campaign flight. Dictated by priorities and as budget allows,
deliverables may include:






Radio
o Recorded messages for new themes where needed
o Time-sensitive public service announcements, promotion of new Green
Gardener class schedules / recruitment; car wash promotions
Collateral / Display
o Graphics for outreach event table display/booth
o Interactive booth activity
Digital media advertisements and sponsorship messages
(internet, opt-in email, social media, mobile, video adaptation for pre-roll, etc.)
Discount Card revisions and printing

TASK 1 EFFECTIVENESS EVALUATION
The following metrics will be used to measure effectiveness:
 Number of outreach pieces / messages developed
 Number of outreach pieces requested on the website; distributed at events and
by partners
 Number of downloads from the website
 Number of website visits following the media placement of an outreach piece
 Amount of audience engagement with online messages
TASK 1 BUDGET: $9,000
TASK 2: Media Advertising
The FY 19-20 media plan will be developed through review of media options and
proposals from local radio, television, and digital media companies.
Outdoor, point of sale, print, transit and movie theater ads have been reviewed in prior
years and deemed cost prohibitive. Currently transit/outdoor are achieved with City of
San Jose sports team co-sponsorships.
Multilingual media outlets will be explored as deemed appropriate by market
demographics, the needs of the community, resources available, and outreach goals for
the Campaign. Currently Spanish is prioritized based on the these criteria.
The consultant reviews all media opportunities that are presented to the Watershed
Watch campaign throughout the year and evaluates their viability and cost effectiveness
for achieving the Campaign goals.
FY 19-20 Watershed Watch Campaign Work Plan
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The consultant will develop media partnerships, schedules / flight plans and budget
allocations in a comprehensive media plan. In developing these plans, the consultant will
work with the WEO AHTG to clearly identify and define their media goals and
preferences, and obtain their approval.
Requests for proposals (RFPs) will be developed to educate the media regarding the
goals of the campaign, the prospective media schedule(s)/plan, budget levels, and the
criteria on which proposals will be judged.
RFPs will be distributed to media serving the geographic target area, defined as Santa
Clara County geographic area, also known as the area of dominant influence (ADI). San
Francisco media may also be invited to prepare proposals, with the condition that
comparative data is based on coverage of Santa Clara County audiences.
Media Allocation
The consultant will allocate the media budget proportionate to language/population of
the target audiences identified in the SCVURPPP Outreach Strategy, and the media’s
effectiveness in delivering audiences and added-value to the campaign.
The consultant will create an appropriate balance based on the goals, budget for the
campaign, any timely circumstances and/or other campaign partner activities relevant to
Watershed Watch goals and messages.
Media Selection
Measured results of the FY 18-19 campaign (such as media impacts on website activity,
responses to direct-response media), trends in audience media usage such as Over-theTop (OTT) streaming TV on demand, changes in the media market, and relevant
activities in other regional advertising/outreach campaigns may impact media selection.
Media will also be evaluated for its: effective reach in the ADI (ratings); efficiency based
on cost per thousand, reach and frequency to target audience(s), added value,
partnership opportunities, creativity, promotions/event support, and overall
appropriateness of the proposal.
Media will be selected to create a desirable balance of reach and frequency; limited
duplication in programming and formats for maximum reach to targeted audiences;
maximum impact weighing rating points and impressions; and adequate frequency to
create impact. Media firms will also be encouraged to bring in third-party promotion
opportunties and contests.
News programming, program sponsorships and other broadcast media have consistently
generated measurable interest and response for the campaign.
Digital ads have generated direct and specific measurable response as viewers clicked
through the ads to related content MyWatershedWatch.org indicating interest in the ads,
including Spanish-language digital targeted to Spanish-language mobile users. Direct
links to relevant information engage the audience and provide information about each
message and medium’s effectiveness.
Content-driven media opportunities can allow distribution of expanded information in an
editorial-style format that appeals to audiences on a different level than traditional
advertising.
Selection will consider the proportion of media in English and Spanish relative to the
population, effectiveness in delivery of the message, the messages the Campaign wants
to deliver (appropriate to any medium), partnerships and value-added media and
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promotions.
Media Schedule
The FY 19-20 media schedule will strive for continuous presence of pollution prevention
messages, and support for Campaign events and special interests such as car wash
partnership promotions, Santa Clara Valley Green Gardener Program, etc.
When feasible, Campaign messages will not compete with regional messages for the
same digital audiences. When Campaign schedules run concurrently with regional
messages, we will strive to use different messages/pollutant focus for better measure of
our media results vs. impacts of the other campaign.
FY 19-20 is a Campaign Evaluation year, and will require the media campaign to take a
brief haitus during the public opinion survey period.
2020 is also an election year. The Presidential Primary will be held March 3, 2020 in
California, and political advertising rates and regulations may impact our scheduling
January 17-March 3 (45 days prior).
The consultant will present the recommended detailed media plan to the WEO AHTG for
approval. The media plan will be revised as needed based on comments received. The
plan includes a calendar to indicate the media placement and flow, messages, and
events (when known); updated to reflect any changes as the year progresses.
Upon approval of the media plan, the consultant will confirm schedules with the media
and secure contracts, including written commitments of added value and promotions. All
creative materials and traffic instructions/insertion orders will be distributed to the media
to ensure deadlines and Campaign goals are met.
Message Scheduling
Messages in summer and spring will focus on Integrated Pest Management as
alternative to toxic pesticides and chemicals that can contribute to urban runoff pollution
and harm the watershed.
Messages regarding automotive pollutants and car washing messages will accompany
promotional car wash events scheduled in spring and summer.
Home improvement / yard improvements are also prevalent in the spring, summer and
fall, creating opportunities to promote LID features (e.g. rain gardens, pervious paving,
etc.).
Fishing in the Bay may be a year-round activity when weather permits, but fishing
season is roughly defined within the months of April – September, making those
potentially peak months for educational messages about eating fish from the Bay
(mercury in fish).
Green Gardener recruiting and promotional messages will be integrated as needed to fill
class sessions and promote hiring Green Gardeners, especially following graduations.
Registration for classes will be advertised in August. Classes begin August 28 and run
through October.
Messages in fall and winter will focus on litter prevention and general storm drain
awareness messages, with some specific IPM messages as appropriate with weatherrelated issues/reminders.
Messages may also promote the Watershed Watch website and social networking
opportunities as a means to develop new social media audiences, thus expanding our

FY 19-20 Watershed Watch Campaign Work Plan
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direct-messaging audience(s).
Digital ads and social media messages benefit from more frequently changing
messages, as the pace of social / digital media moves and changes rapidly.
Task 2 DELIVERABLES:








RFPs to Media/Media Negotiation
Media Recommendations (media mix options)
Media Plan (calendar of selected media schedules)
Media Buy/Placement
Traffic (creative and scheduling instructions)
Billing/Reconciliation/Documentation (record-keeping)
Media Campaign Summary (report)

TASK 2 EFFECTIVENESS EVALUATION
The following metrics will be used to measure effectiveness:





Number of impressions made by advertising
Added-value resources provided by the media
Number of direct-responses to digital advertising (click-throughs, etc.)
Increases in website visits and social media interactions as a result of advertising

Task 2 BUDGET: $95,000
Task 3: Added- Value + Partnership Development and Coordination
Developing partners has proven successful in expanding campaign resources and
generating incentives for the public. Partners have distributed Watershed Watch
materials and messages through targeted events, educational and promotional activities,
website links, and other added-value resources. The consultant will continue to work
with existing partners to ensure that they continue to promote the Campaign to their
customers/membership.
The consultant will target like-minded businesses and organizations in development of
additional partnerships that present opportunities to increase audience reach,
awareness and messaging impact, such as:







Community and neighborhood organizations; like-minded non-profits
Outdoor (especially water-related) events, recreational venues, sporting goods
and active lifestyle retailers
Home improvement
o Hardware, garden and home improvement retailers and wholesalers
o Home service providers (pest control, permeable paving, rain harvesting,
lawn substitution, sustainable landscape design and maintenance)
Gardening / IPM programs and groups, including Green Gardeners who wish to
expand their relationships with the Campaign
Automotive-related retailers, oil change / service centers, car washes (targeting
expansion in northern and eastern areas of the County)

The consultant will distribute partnership tools to all new partners and potential partners,
which present partnership benefits and opportunities, provide ways to display their
support of WW, and thank them for their partnership. In pursuing new partners, when
FY 19-20 Watershed Watch Campaign Work Plan
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appropriate, the consultant will develop customized proposals with specific benefits and
creative partnering opportunities, developing mutually beneficial relationships and
activities.
The support of these relationships includes coordinating outreach materials or
messages, promoting the partner’s interests that are shared with the Program,
participating in key activities and events, suggesting or developing win-win opportunities,
and including added-value to the Campaign.
The media offers excellent value added opportunities. The consultant will negotiate with
the media for added media exposure (including news and editorial opportunities), prizes
for contests, and request innovative partnerships and sponsorship opportunities with the
media and their advertisers.
Existing and new partnerships (non-media) will also be explored for added-value
opportunities. Opportunities include but are not limited to:
 Donations of merchandise or services to be used as incentives for increased
participation, impact and awareness among audience
 Discount Card offers
 Signs or space to provide prompts, distribute Campaign materials
 Public Service Announcements / donated airtime, space and impressions
 Events; in-kind Campaign participation in events, promoting the Campaign as a
sponsor/participant for added exposure, and on-site hosting for Campaign events
 Educational public workshop events for LID and IPM home and garden
improvements
 Media programming or content sponsorships
 Cross-promotions, contests
 Web links and online features; social networking
 News and editorial opportunities (e.g., interviews)
 Production of creative related to media partnership
Partnerships will be promoted through social networking activities and on the Campaign
website, at minimum.
The Watershd Watch Discount Card offers will be further developed as well as Card
distribution options (distribution by other partners, media and through Campaign events
and outreach), and the Campaign will promote the offers and partnerships using the
Campaign website, social media, etc.
Discount Card layout and production may be reimagined to accommodate more
partners/offers, and to include acceptance of Discount Card via mobile device (show the
card on your smartphone, get the discount), Discount Card App, etc.
As needed, the consultant will help the WEO AHTG review other local and regional
campaigns (e.g., BASMAA Regional Campaigns, South Bay Green Gardens, SJ
Earthquakes), and provide feedback.
TASK 3 EFFECTIVENESS EVALUATION
The following metrics will be used to measure effectiveness:





Number of new and continuing partners
Number of discounts provided by Classic Car Wash to people using the
Watershed Watch discount card
Participation and outreach materials distributed by partners
Added-value resources provided by media and non-media partners

FY 19-20 Watershed Watch Campaign Work Plan
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Comparison of added-value with actual funds spent on media buys

Task 3 DELIVERABLES:









Ongoing contact with partners; work with existing partners and renew previous
partners
Watershed Watch Discount Card offer expansion and enhancement
Partnership tools (ongoing; currently sent via email instead of hard copy)
Maintain updated contact data and partnership details
Development of new creative partnership opportunities / scenarios
Monthly written report of results or activities
Two new community/business partnerships
Three third-party or partnership promotions, e.g. car wash promotions,
community event sponsorship, contest, etc.

Task 3 BUDGET: $7,000
Task 4: Website Maintenance
The consultant will maintain the Watershed Watch website on an ongoing basis,
encouraging partners to provide updates, and creating more ways and reasons for the
public to frequent the site via inbound marketing.
The consultant will update it regularly and frequently with the latest news, creative,
partnership links, and events/announcements, including removal of expired or past
events and news in a timely manner.
The Campaign will post appropriate news and events provided by Campaign partners
and related organizations such as City of San José with San José Earthquakes and
Sharks, South Bay Green Gardens, Creek Connections Action Group, Master
Gardeners, Watershed Watchers at Alviso Education Center, and more.
The consultant will track web activity and comment on any potentially relevant trends
observed, trouble-shoot any issues, and develop new content (e.g., pertaining to LID) as
needed to meet Campaign goals and promote Campaign events, partnerships and
programs, and promote public interaction.
Task 4 DELIVERABLES:






Ongoing and on-demand maintenance to website
Updates to news, events, downloadable content
Security and software updates
New page development as needed
Monthly written report of results or activities

TASK 4 EFFECTIVENESS EVALUATION
The following measures will be used to measure effectiveness:


Measuring website visits and downloads. The consultant will track website visits
and impacts from media campaigns and outreach events.

Task 4 BUDGET: $4,500

FY 19-20 Watershed Watch Campaign Work Plan
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Task 5: Social Media + Networking
Social media can be an effective tool to engage the audience with the Campaign
mission, messages and resources and give the audience a voice to interact directly with
the Campaign.
While considered “free media” it requires a high level of attention (labor) to be effective,
and benefits from paid “boosts” to ensure key messages are delivered to desired
audiences.
The consultant will implement the Campaign’s social networking outreach strategy,
develop and post new messages, monitor and share partner postings and related
campaign posts, and regularly evaluate and adjust the social networking strategy as
needed.
The current strategy uses Facebook,Twitter and Instagram.
Message goals include:


Promote the Campaign website as a leading content provider for pollution
prevention resources in the Santa Clara Valley



Promote events, participation and social engagement with the client’s followers,
partners and programs

In order to ensure timely postings of key messages throughout the year, and to meet our
goal of minimum one new post per week, consultant will:
 Continually, develop posts with original content, promoting the branding and
messages using existing creative and assets of the campaign; excerpts from
existing productions in brochures, web pages, TV and Radio commercials, digital
ads, displays, posters, bus ads, etc.
 Schedule pre-approved messages for delivery
 Post timely messages, tips and programs related to current events and news
 Build and use photo assets: Take new photos, use existing photos,
search/acquire stock photos, encourage sharing of event/local photos from copermittees
 Build and use video assets: Use royalty-free stock footage, new footage and
existing footage to create messages with movement to engage audiences
Social media is a two-way and interactive media, that also requires constant contact with the
audience and other groups. In addition to posting our own Watershed Watch content,
activities will also include:
 Monitoring feeds; frequently share relevant and interesting content
 Interaction and responses to posts on our page, comments, retweets, etc.
 Like and share posts by:
o Co-permittees
o Campaign Partners
o Local not-for-profit groups, other organizations
o Followers / Fans / Followed
Task 5 DELIVERABLES:





Post and interact on accounts regularly
Engage with other posts
Monitor responses to promotions
Develop original content (new messages); goal of 52 new messages

FY 19-20 Watershed Watch Campaign Work Plan
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Scheduled posts for timely distribution of key campaign messages; minimum 3x
weekly (1x new and 2x shared)
Monthly (12) Contests with prizes/incentives for engagement
Boosted/sponsored (paid) posts for increased exposure (media/ad investment)
Identify potential trends and adjust strategy as needed; includes adjusting to ad
delivery policies/trends

TASK 5 EFFECTIVENESS EVALUATION
The following metrics will be used to measure effectiveness:







Number of messages delivered and shared
Overall engagement
Engagement for specific posts (response rates)
Reach / Impressions
Participating audience demographics
Cost per engagement for paid posts

Task 5 BUDGET: $13,000
Task 6: Outreach Event Coordination + Staffing
The consultant will work with the Program to implement outreach events. The consultant
will strive to present a variety of community event opportunities in Santa Clara Valley
that reach a large number and broad demographic range of SCVURPPP target
audiences. These include:









Earth Day and other environmental sustainability themed events
Health & Wellness related events
Santa Clara County Parks & Recreation events and venues
Outdoor events/activities that take place in a watershed recreation area
Wildlife and nature awareness and educational events
Family and/or student related events
Multicultural themed events
Watershed Watch Partner Car Wash Events

The consultant, Program staff and Co-permittees will provide staffing for the community
events. Program staff will coordinate the staffing schedule, compile outreach materials
for distribution, and prepare the post-event summary report.
For public information, a calendar of Campaign and Campaign Partner events will be
published online through the Campaign website.
Task 6 DELIVERABLES:




Event calendar development and maintenance (website).
Coordination of events with Program staff (applications and registration fees).
Staffing the Watershed Watch booth at events (equivalent to minimum of 3 days).

TASK 6 EFFECTIVENESS EVALUATION
The following metrics will be used to measure effectiveness:
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Number of events staffed and coordinated
Number of outreach materials distributed
Staff feedback
Event attendance
Increased traffic to website immediately following the event

Task 6 BUDGET: $5,000
Task 7: Media and Public Relations
Public and press relations, both proactive and reactive, will be utilized to increase
audience awareness and understanding of current events and activities that affect the
watersheds. The consultant will implement the following tasks:





Promote Santa Clara Valley Green Gardener class training schedules.
Develop and distribute new stories as needed for the Campaign.
Support relevant local news and Campaign stories for local media outreach.
Coordinate speaking opportunities with our media partners, when provided as added
value with media buys; schedule interviews, coordinate with spokesperson, provide
talking points and translations, and any props relevant to the story.

Additional messages may include low-impact design article for media distribution.
Task 7 DELIVERABLES:




Ongoing maintenance of press contact data.
Publicize the Green Gardener class and certified Green Gardeners training
programs.
Coordinate interviews for earned media and negotiated added value with paid
media.

TASK 7 EFFECTIVENESS EVALUATION
The following metrics will be used to measure effectiveness:




Number of press releases developed/modified
Number of media placements/mentions
Number of interviews conducted

Task 7 BUDGET: $1,000
Task 8: FY 20-21 Work Plan Development + FY 19-20 Reporting
The consultant will compile and submit monthly, mid-year and year-end campaign
activity reports for all applicable tasks. Details will include descriptions of deliverables by
task, messages, measurable results of campaign activities and estimated added-value
amounts.
The consultant will develop the FY 20-21 Work Plan and Media Plan adapting to the
measured results of the FY 19-20 campaign.

FY 19-20 Watershed Watch Campaign Work Plan

11

Task 8 DELIVERABLES:





FY 20-21 Work Plan
FY 19-20 mid-year and year-end reports
Monthly reports
WEO AHTG meeting reports and presentationas as needed

Task 8 BUDGET: $5,500

FY 19-20 Watershed Watch Campaign Work Plan
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BUDGET SUMMARY:
BUDGET SUMMARY:
TASK 1 Creative Development

$9,000

TASK 2 Media Advertising

$95,000

TASK 3 Added-Value + Partnership
Development

$7,000

TASK 4 Website Maintenance

$4,500

TASK 5 Social Media

$13,000

TASK 6 Event Coordination + Staffing

$5,000

TASK 7 Media/Public Relations

$1,000

TASK 8 FY 20-21 Work Plan + FY 19-20
Reports

$5,500

TOTAL CONSULTANT BUDGET

$140,000

FY 19-20 Watershed Watch Campaign Work Plan
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Watershed Watch Campaign
FY 19-20 Media Plan
Presented to SCVURPPP
September 16, 2019
Sandi Manor | 831.662.3646 | Sandi@AdManor.com

Thank you for your time in helping to determine the FY 19-20 Watershed Watch Campaign media plan. This report exhibits
the process to receive media proposals, and the basis on which they were evaluated. The final selections were determined by
review of the WE&O AHTG and their preferences for a media mix to maximize the resources to achieve strategic
communications goals for the Watershed Watch Campaign.
Please note that Social Media advertising (boosted posts) is covered in a separate task for the Watershed Watch Campaign FY
19-20 Workplan and Budget. Social media ads will help the Campaign achieve additional messaging/outreach as required for
the Permit.
Media RFP (July-August)
Proposals were solicited from the media with an emphasis on relevant and effective delivery of our messages to our target
audiences, and maximum added value to expand the resources of the Campaign.
Examples of added value include:
• Production services
• Public Service Announcements (PSAs) or other bonus air time
• Branding / co-sponsorship of produced media messages or programs
• Branding / co-sponsorship of community or station events
• Interviews / produced segments
• Editorial
• Digital impressions / web ads
• Onsite and onair promotional support for events
A written RFP was distributed with a deadline in order to give all media the same opportunities to respond with their best
offers for the Watershed Watch Campaign. The Consultant evaluated all proposals for their potential to serve the Watershed
Watch Campaign, and summarized all offerings for WE&O AHTG review.
Target Audiences
As defined by the SCVURPPP Watershed Education and Outreach Strategy (June 2016) the primary target audiences for the
Campaign are:
•

Residents/ household decision makers age 35 and over

2

•
•

Homeowners
High school students

Secondary target audiences::
•
•
•
•
•

Residents age 15-34
Spanish speaking residents
Lower income households
Elementary and middle school students
Businesses

The Campaign has recently focused our media campaigns to the primary audience of educated homeowners 35+, Spanishspeaking adults for most messages, and youth 16-24 for cleanup/volunteer messages. While our media plans do not exclude
the other audiences, they are developed to effectively reach these particular audiences.
Media Strategy
• Use DIGITAL MEDIA for immediate and measured results, and unwasted reach (geo-targeted to SCVURPPP areas).
o Provide a distinct call to action and/or useful offering for best results.
o Link directly to the related content on our website.
o Use a clear and single-focus message targeted to a specific group.
•

Use RADIO & TV to deliver messages to large audiences; they have been effective in stimulating activity to the website.

•

Use RADIO to generate traffic for Car Wash events.

•

Focus media investment to reach educated homeowners and parents for general awareness, IPM / pest control messages
and HHW, as messages are likely most relevant to these individuals. Green Streets improvement messages apply
primarily to a homeowner, property owner or developer.

Scheduling
Seasonal & Program Considerations
Begin our campaign in late August to promote Green Gardener training class registration, and meet our goal of holding car
wash promotional events in September when there is less chance of rain.
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Schedule media to achieve a consistent presence with the audience, timed to support seasonal messages such as IPM and
gardening, time-sensitive events like Green Gardener class recruitment, and Campaign car wash events.
2020 marks the 5-year cycle for the campaign evaluation requirement of the Permit. It is projected to be conducted in May,
and therefore the media campaign may take a brief hiaitus in the weeks preceding and during the public survey. To
accommodate this, we will schedule all spring car wash events for June 2020.
Election Year Considerations
2020 is an election year so most media will be schedule outside the political window, 45-days prior to the March 3 state
primary election.
Partnership Considerations
City of San Jose / San Jose Earthquakes co-sponsorship campaign included transit shelters in June and July; any available
scheduling information for Watershed Watch messaging for the Quakes and Sharks campaigns will be considered when
scheduling messages for the Campaign media. We will also coordinate with the Caltrans “Protect Every Drop” campaign and
other community partnerships based on direction from the WEO AHTG.
Campaign Tasks / Continuity
For message continuity, campaign strength and synergy, message delivery will be coordinated with other campaign tasks:
Events, Web, Public Relations + Social.
Creative Strategy
The general creative strategy is to utilize existing creative, and develop new creative as needed to support permit
requirements, requirements for selected media, Campaign goals and general awareness of the Watershed Watch.
Most of the Campaign’s existing messages are applicable to the adult head-of-household and homeowner target audience,
with regard to hiring contractors and making decisions that impact the home/family (pest control choices, proper disposal of
hazardous household waste).
To target high school students, we will utilize “Volunteer” messages to encourage participation in cleanup events and other
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volunteer activities presented by the Campaign, and to create awareness about litter as a social and environmental problem.
We currently have three :30-second lntegrated Pest Management (IPM) messages for television (English & Spanish) that
were produced in 2013. These messages promote hiring a Green Gardener, choosing less-toxic pest control, and hiring a pest
control professional trained in lntegrated Pest Management. A new :30-second litter video (TV/Digital) was developed in
2019 (English & Spanish) featuring cigarette butt litter.
The IPM Radio :60s ads that were developed to match the newer TV spots in 2013, and edited to :30s in 2018. HHW
(mercury in fluorescent bulbs) in English/Spanish exists from 2006. In 2015 we developed new Litter radio, and in 2016 we
developed new car wash event spots in :30s and :15s to meet our radio scheduling needs.
The Campaign also has a number of existing digital messages produced (static images in standard sizes), including IPM, car
washing, litter, volunteerism, mercury in fish, green streets, etc. plus CalTrans “Protect Every Drop” images/messages in
static format. Static digital is relatively inexpensive to create.
Budget and Resources
The total media budget for the fiscal year is $95,000, with target allocations of approximately:
• $25,000 to Spanish-language media
• $70,000 to general market media
Budget allocated to Spanish is based on proportion of County population with Spanish language preferences (2010 Census).
Paid social media campaigns are budgeted in the Social Media task of the Watershed Watch media plan.

GENERAL MARKET (ENGLISH) MEDIA
General market media is targeted to the primary desired audience of Santa Clara Valley Basin college educated homeowners
aged 35+. Wherever available, efficiency data is based on the 35+ (or 35-54) age demographic. There are estimated
1,065,800 persons 35+ in Santa Clara County.
The secondary target audience is all other adults (18+), and students for volunteer/community service messages. Some
media offers opportunties to reach these audiences, including targeting for specific goals, and general broadcast reach.
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RADIO
Primary benefits of radio are our abilities to target audiences while achieving a
relatively broad reach. It is a passive companion medium, accompanying
audiences while they go about their lives (not requiring active engagement).
Radio is community-oriented and active at the grassroots level. Station
promotional appeal and impact help support Campaign events and create
event opportunities for the Campaign.

Figure 1 – Top 15 stations for Santa Clara County weekly
audiences

ALPHA MEDIA GROUP
KBAY 94.5 “Bay FM” and KEZR 106.5 “Mix 106” FM
KBAY 94.5 “Bay FM” Radio
KBAY remains the #1 top ranked station in Santa Clara County
with target audiences 35+ and homeowners 35+ for weekly
share of audience in Santa Clara County.
KEZR 106.5 “Mix 106” FM
KBAY’s sister station KEZR “Mix” 106 ranks #2 consistently
with our target audience. They are also one of the top-rated
stations with Spanish-speaking adults 18+ in our target area.
Together they offer a broad reach of adults in our target area with
complementary formats of classic/nostalgic (BAY FM) and current (MIX 106)
Adult Top 40 hits.
KBAY + KEZR COMBO
8 weeks with 30’s plus 15-second traffic spots with live “brought to you by”
intros and PSAs to add frequency.
• 48 spots per station per week (96 spots total per week)
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•

•
•
•

•

o Monday – Sunday Schedules
o 11x :30-second spots in prime + weekend
o 6x :15-second spots w/Traffic reports M-F prime
o 8x :30-second spots in evenings and broad rotation
o 8x :30-second PSAs (added value)
o 15x :15-second PSAs (added value)
$2,080 per week (rates are discounted significantly to incentivize the 2-station combo)
Reach approximately 204,727 targeted adults (19.2%) with a 2.2x weekly frequency; 450,400 gross impressions per
week.
Added value:
8x :30-second PSAs per station per week
15x :15-second PSAs per station per week
2 Car Wash Events (or other promotional events) with booth, DJ talent (talent fee $300 per event) or no talent, street
team, music and prizes. Each event includes:
o 20x 15-second promotional announcements
o 20x 15-second promotional announcements – online streaming
o 2x 30-second pre-recorded call-ins from event
o 3x social media posts (1x prior and 1x per hour during event)
o Inclusion on station Events webpage
o Dedicated landing page on station website(s)
Watershed Watch Discount Card distribution

BONNEVILLE RADIO GROUP
KUFX “KFOX” 98.5 FM / 102.1 FM
This classic rock station is ranked #3 for the target audience of South Bay adult homeowners 35+. It
consistently holds it’s high ranking position with audiences 18+, men, persons and homeowners 35+,
and eco-motivated adults. The station also has a strong Hispanic audience (speaking Spanish at home) to help us reach a
broad segment of our target audience.
KOIT 96.5 FM
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Currently ranked #4 for weekly audience reach in the South Bay, KOIT plays “Today’s hits and yesterday’s favorites” for a
broad listening audience and conducive to workplace listening.
This year, we are engaging a KUFX “KFOX” and KOIT combo to reach a broad Bay Area/South Bay audience.
KFOX SCHEDULE
23x :30-second spots per week for 10 weeks, plus 2 FREE weeks in December
• 8x :30-second spots in M-F prime
• 7x :30-second spots in rotation
• 4x :30-second PSAs in rotation (added value)
• 4x :15-second PSAs in rotation (added value)
• $775 per week
Reach approximately 53,100 adults (5%) 35+ with a 1.4x frequency; 72,300 gross impressions per week.
KOIT SCHEDULE
15x :30-second spots per week for 10 weeks, plus 2 FREE weeks in December.
• 3x :30-second spots in W-F prime
• 5x :30-second spots in rotation
• 4x :30-second PSAs in rotation (added value)
• 3x :15-second PSAs in rotation (added value)
• $825 per week
Reach approximately 42,300 adults (4%) 35+ with a 1.3x frequency; 53,800 gross impressions per week.
COMBO reaches 95,400 (9%) of the target audience per week with a 1.3x frequency; 126,100 gross impressions per week.
Added value:
• KUFX 4x :30s per week
• KUFX 4x :15s per week
• KUFX 19x :30s plus 4x :15s per week for 2 weeks in December
• KOIT 4x :30s per week
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•
•
•

KOIT 3x :15s per week
KOIT 11x :30s plus 3x :15s per week for 2 weeks in December
“Today’s World” – interview segments with Sue Hall; public affairs program that airs Sunday mornings on 6 Bay Area
radio signals

Carwash Promotion(s)
3x Car wash promotions on KFOX and KFOX.com (or other promotional events)
• Onsite promotional team
• 25x promotional/event announcements each event/week
• Event calendar listing on all 4 Bonneville station websites
• Social media posts before and during event
KRTY “San Jose Hot Country” 95.3 FM
KRTY is the South Bay’s country music station, which boasts a loyal audience with high level of “time
spent listening,” and strong participation in station promotions.
6 weeks on air
• 15x :30-second M-F prime spots (morning, mid-day and afternoon drive)
• 10x :30-second rotator spots M-F
• 6x :30-seconds 10A-3P Weekends
• 5x :15-second PSAs M-F prime rotation (added value)
• 31x :30-second PSAs M-Sun in broad rotation (added value)
• 36x Streaming (online) :30-second M-F broad rotation (added value)
• $2,300 per week
Reach approximately 90,474 adults (8.5%) 35+ with a 4.1x frequency; 370,943 gross impressions per week.
Added value:
• :15-second and :30-second PSAs in rotation
• :30-second streaming in rotation
• 2 Car Wash Events
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•
•

o 2-Hour live remote with talent, team, and music
o 25x 20-second live announcements
o 4x 60-second live call-ins from event (additional talent and call-in costs paid by Watershed Watch)
o Web exposure / events listing
E-blast(s) to KRTY subscribers
TBD – Contest (Possibly car wash giveaways; 5 per week, provided by Watershed Watch)
o 25x 20-second live announcements
o 10x 10-second contest announcements
o Web exposure

DIGITAL MEDIA
Site-specific is where the user visits the site via desktop website or mobile media app (for example Pandora, YouTube, etc.).
These reach only the users of the selected site/app, so potential audiences are visitors to those sites.
We balance with non-site-specific media in order to expand our reach and achieve specific messaging goals. Often referred
to as “programmatic” they use cookies, key words and other targeting tools to find our desired audience and deliver our ads
to them wherever they are on the internet.
PANDORA
Pandora maintains the lionshare of digital music subscribers for registered free users; only users of
Pandora Free receive ads. Paid subcribers (Pandora Plus) make up just 5% of all streaming audio
audiences. This chart helps illustrate the share of market that Pandora Free reaches for persons 13+ as applicable to reaching
high school students:
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In our geographic area, our potential audiences are:
• Homeowners: 271,650 mobile users
• 18-65+: 535,315 potential reach
• Students ages 13-18 approximately 21,000 reach
Mobile Audio / Display
• :30 or :15 recorded audio
• 500x500 and 300x250 display ad
• $22 per thousand impressions (costs are lower for less targeting, higher for more targeting criteria)
• 1x impression of the audio, accompanying 2x digital impressions are included as added-value
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•

To meet Pandora’s $2,500 monthly minimum, we are scheduling one flight in the fall, and one in the spring to
promote volunteerism among our younger audiences.

Added value:
• 300x250 static display ads additional added value impressions; 10% of total impressions.
HEARST MEDIA – COREAUDIENCE
Hearst CoreAudience is a programmatic digital media buying service. It uses real-time bidding to place ads in brand-safe
websites (they screen out potentially questionable sites) and apps based on targeting parameters. We do not choose the
sites; we choose the audiences we want to reach. There is a minimum of $2,000 per month (any month) for CoreAudience.
Programmatic targeting may include:
• Geo-fencing – User is visiting a home and garden center; near a creek/stream; car wash; litter hot-spot, etc.
• Behavioral retargeting – Once they visit targeted venue
• Site retargeting – User has visited our site
• Search targeting – User has exhibited search behavior based on our criteria
• Contextual – User is consuming content relevant to our campaign
We are engaging CoreAudience static ads in both English and Spanish.
• $6 per thousand impressions (CPM) for basic targeting (geographic, key word, homeownership) with clickable ads.
• 4 months @ $1,000 per month; 166,666 monthly impressions targeting Spanish
• 4 months @ $1,000 per month; 166,666 monthly impressions targeting English
• 5 months @ $2,000 per month; 333,333 monthly impressions targeting English
Ads click-through to specific content on Watershed Watch campaign website: www.MyWatershedWatch.org to help
measure ad and message effectiveness.
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YOUTUBE
Video ads on YouTube content are available via Google Ads. With similar targeting and pricing strategies
as Google Ads, we set up the campaign, and our video(s) are attached to video content related to key
words or themes. We set a budget with bidding criteria and YouTube delivers the ads until our budget is
spent. Cost per thousand and cost per delivery may vary according to how much competition we have for
our defined audiences at any given time.
YouTube is a highly popular platform with 18-34 year olds, with older adults increasing usage every year. According to Ipsos
(independent market research firm), YouTube mobile ads receive viewer attention about 62% of the time, compared to
broadcast TV at 45%.
Google Ads is a pay-up-front program and requires a high level of hands-on maintenance, evaluation and adjustment to
consistently monitor and fine-tune campaigns. It is not commissioned media, so AdManor will charge a percentage markup
or hourly fee for placing and managing these services.
Our budget is set at $3,500 which includes a minimum of $2,975 in media. Number of impressions or plays delivered will
depend on the competition in real-time bidding on campaigns.

SPANISH LANGUAGE MEDIA
Spanish language media is targeted to the audience of Spanish-speaking adults 18+ (or 18-49), though TV is geared toward
the 35+ audience.
SPANISH RADIO
KSOL Estero Sol 98.9 / 99.1 FM –
Mexican Regional format, this station is #2 in the market for Spanish listeners 18+.

•

13x per week with 8x :30-second prime + weekend spots + 5x added value rotators
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•
•

$1,400 per week
Reaches 8.8% of Spanish-speaking audience 1.5x per week

Added value:
• 5x :30-second PSAs supplement the paid schedule
• 3x 2-minute “Despierta Area de la Bahia” Univision TV 14 interview segments production and air time
SPANISH TELEVISION

KSTS Telemundo 48
Schedule is targeted to Santa Clara County Spanish-speaking adults 35+. A focus on news and primetime helps
deliver audiences regularly to build frequency of our messages.
On-Air
• 30-second spots
• Morning news + early evening news M-F
• Daytime and weekend rotators
• Weekend prime + news
Proposed levels include:
• 203 total spots, including 20 PSAs for $25,005
• 83 total spots, including 20 PSAs for $15,000
• 62 total spots, including 10 PSAs for $7,520 (weekend rotation; no weekend news or prime)
Added Value
• :30-second PSAs in flight weeks
• Interviews on KNTV and KSTS community affairs program “Comunidad del Valle”will be requested
SPANISH DIGITAL

14

Hearst CoreAudience – See English Digital; targeting for Spanish digital will be based on Spanish-language preference, and
behavioral and age/gender demographics related to each message.

MEDIA MIX RECAP
SPANISH MEDIA
• KSTS Telemundo TV reaches viewers through a trusted medium; target 35+.
• KSOL Radio targets 18+, with KDTV “Despierta Area de la Bahia” segments as added value.
• DIGITAL targeted (programmatic) with Spanish creative; proven effective for audience engagement.
ENGLISH MEDIA
• KBAY is a consistent market leader; has proven effective, offers wide reach and significant added value.
• KEZR is on par with KBAY for reaching our target audience.
• KUFX “KFOX” has proven effective and offers robust promotional support.
• KOIT in combination with KUFX offers a wide reach in adults 35+.
• KRTY Radio has a loyal audience that show up for onsite promotions (carwash events); different audience than the
Adult Contemporary, Top 40 and Classic Rock stations.
• PROGRAMMATIC DIGITAL helps us reach a lot of people regardless of where they browse, and direct them to specific
information on our website. Hearst CoreAudience delivers best pricing with proven accountability and service.
• PANDORA offers engaged younger audiences with audio/visual options.
• YOUTUBE provides featured video messages attached to related or targeted content.
With an emphasis on audio, this package of five radio stations reach varied audiences with more options for Car Wash Events
and/or other grassroots promotions. Pandora reaches the radio-on-demand audience plus click-through opportunities for
measurement.
Radio and digital combination offers wide reach balanced with measurable digital engagement and targeted delivery of
specific messages to the right audiences.
THANK YOU!
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Watershed Watch Campaign
FY 19-20 MEDIA

FY 19-20 FINAL

ENGLISH (General Market) MEDIA
Station

Weeks

Spots/ Sponsor/ Total Week Total
Week PSA's
Spots Freq. Freq.

Cost
Week

GI's
Week

Radio

GI's
Total

Total
Cost

CPM

35+

KBAY 94.5 + KEZR Mix 106.5 FM COMBO
KUFX "KFOX" 98.5

15s + 30s On air

8

Event talent

1

30s on air + 15s PSA

10

KUFX "KFOX" 98.5 2 weeks free 30s + 15s
KOIT 96.5 FM

10

KOIT 96.5 FM 2 weeks free 30s + 15s
Event call-ins & talent
Hearst CoreAudience - Target English

8

2

46
8

768

2.6

46

1.4

$

150

1.3

2.4 $

30

1.3
3.7

2
3
Example months

25

56

3.7

300x250 standard

4.62

775

72,300

723,000 $

8.93

-

72,300

144,600 $

-

$

-

825

53,800

538,000 $

12.78

$

8,250

$

-

2.8 $

7

546

3,603,200 $

412

23

64

450,400

$
1.4

15

6

5.5 $ 2,080

230

27

15s + 30s On-air, Streaming

Digital Media

15

2

30s on air + 15s PSA

KRTY 95.3 FM

50

$

-

9.8 $ 2,000

7

53,800

107,600 $

326,877

1,961,262 $

6.12

$ 16,640
$

412

$

7,750

$ 12,000

$
500
Rate
ImpressionsTotal Impressions
CPM

$ 1,000
Total Cost

$ 2,000

$ 14,000

333,333

2,333,331 $

6.00

YouTube

Video 30s

3.5

$ 1,000

50,000

175,000 $

20.00

$

3,500

Pandora

mobile audio :30

2

$ 2,941

138,888

277,776 $

21.18

$

5,883

bonus display 500x500

2

$

138,888

277,776 $

-

$

-

-

TOTAL ENGLISH MEDIA

10,141,545 $

6.85

$ 69,435

SPANISH MEDIA
Station

Weeks

Spots/ Sponsor/ Total Week Total
Week PSA's
Spots Freq. Freq.

Cost
Week

GI's
Week

GI's
Total

Total
Cost

CPM

Radio
KSOL "Estero Sol" 98.9 FM / 91.9 FM
Television

30s

Telemundo KSTS 48
Digital

30s & news, weekend

CoreAudience - Target Spanish-speakers

300x250 standard banner

TOTAL SPANISH MEDIA

TOTAL 2019-20 MEDIA INVESTMENT

6
7
Months
4

8

5

78

12

3

102

1.5

3.1 $ 1,400

25,600

153,600 $

54.69

$

$ 1,875

38,622

270,354 $

48.55

$ 13,125

$ 1,000

166,666

666,664 $

6.00

1,090,618 $

23.40

$ 25,525

11,232,163 $

8.45

$ 94,960

$

8,400

4,000

12

19

9

16

23

30

7

14

21

28

4

11

18

25

2

9

16

23

30

6

13

20

27

3

24

2

9

16

23

30

6

20

27

4

11

18

JUN '20

25

Fathers Day

13

MAY '20

Memorial Day

17

APR '20

Memorial Day Weekend

10

MAR '20

St Patrick's

MLK Jr Day

New Years

Christmas

Thanksgiving

America Recycles

Halloween

2

Coastal Cleanup

26

FEB '20

National River Cleanup Day

5

JAN '20

Earth Day

29

DEC '19

Taxes

22

NOV '19

Presidents Day

15

OCT '19

Valentines

8

Labor Day

1

SEPT '19
Labor Day Weekend

AUG '19

Independence Day

JULY '19

Mothers Day

FY 19-20

1

8

15

22

29

Political Window 3/3 Primary

TELEVISION
KSTS Telemundo 48
RADIO
KSOL 98.9 FM / 91.9 FM
KEZR 106.5 FM

24

KBAY 94.5 FM
KRTY 95.3 FM

10

KUFX 98.5 FM

10
25

KOIT 96.5 FM

DIGITAL
YOUTUBE Video :30
COREAUDEINCE ENGLISH - display
COREAUDIENCE SPANISH
PANDORA - :30 audio w/ display
FACEBOOK BOOSTED POSTS
1

CAR WASHES / AUTO CARE

8
15
JULY '19

22

29

5

12 19 26
AUG '19

2

9 16 23
SEPT '19
10

25

30

7

14 21 28
OCT '19

4

11 18 25
NOV '19

2

9

16 23
DEC '19

30

6

13 20
JAN '20

27

3

10 17
FEB '20

24

2

9

16 23
MAR '20

30

6

13 20
APR '20

27

4

11 18
MAY '20

25

1

8

15 22
JUN '20

10

29

24

Promotional spots up to event
IPM - GREEN GARDENER
LITTER (incl VOLUNTEER)
IPM - DIY / LESS TOXIC
HHW
MERCURY IN FISH
IPM - HIRE A PRO
LID - GREEN STREETS
FACEBOOK QUIZ - TBD

AdManor, Inc.
(866) 444-2623

9/16/1911:38 AM

July 28, 2020
To:

Jill Bicknell, SCVURPPP
Vishakha Atre, SCVURPPP

From: Sandi Manor
Re:

FY 19-20 Watershed Watch Campaign
Annual Campaign Report – July 1, 2019-June 30, 2020

Campaign Summary
Throughout the fiscal year, the consultant worked with SCVURPPP to implement the FY 19-20
Watershed Watch Campaign (Campaign) Work Plan, including creative production, events,
partnership relations, negotiating and executing the media plan, social networking and website
updates. The consultant attended meetings and provided event staffing, consulting, reporting
and support as needed.
Pollution prevention messages were implemented in the frequency-based multi-media
campaign, leveraging social, paid and negotiated add-value media to keep the Campaign
messages continually present with local audiences.
Media messages were scheduled for seasonality and to achieve the messaging goals for using
less toxic pest control, hiring IPM-trained professionals, car wash promotions, promoting the
Green Gardener program, installing low-impact design features, household hazardous waste
(HHW) disposal, mercury in fish caught in the Bay, mobile cleaner hiring/best practices and
preventing and cleaning up litter.
This report summarizes completion of tasks, activities, and effectiveness of the campaign year.
Summary of Tasks
Task 1: Creative Development
The consultant worked with Program staff and the Scripts Review
Work Group to develop the following creative:
NEW CREATIVE
PERSONAL PROTECTION EQUIPMENT (PPE) LITTER FLYER and
GRAPHICS
The onset of COVID-19 created a new set of litter problems with
PPE and sanitizing wipes being left as litter in public places. A flyer
with customized images indicated the wrong and right way to
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dispose of PPE, with basic storm drain education messaging. Images
were provided for social media and other uses.
SPORT PACK “WATERSHED MAP” DESIGN
New sport pack design was developed and implemented with “Find
Your Creek Connection” message and featuring a map of the Santa
Clara Basin watershed creeks, rivers and the Bay.
LID “GREEN STREETS” EVENT DISPLAY
Work began and progressed for an interactive table-top display
featuring “Green Streets” low impact design elements.
UPDATES TO EXISTING CREATIVE
CAR WASH EVENT RADIO FOR DELTA QUEEN CLASSIC CAR WASH
15-seond and 30-second radio spots were edited to promote a
Watershed Watch 50% off car wash event on Tuesday, September 10th at Delta Queen Classic
Car Wash in Campbell (existing spots all promote Wednesday events).
CAR WASH FLYERS
The event flyer was updated in the fall for two scheduled events.
GREEN GARDENER TRAINING PROGRAM RADIO
15-second English and 30-second English and Spanish radio spots were updated with new class
information.
CIGARETTE LITTER VIDEO FOR MOVIE THEATERS
Edited “Smoked Salmon” 30-second TV commercial for City of Sunnyvale use in movie theaters.
NEW CREATIVE DEVELOPED
CAR WASH EVENT RADIO FOR MONTAGUE PREMIER CAR WASH
A 30-second radio spot was produced to promote a Watershed
Watch car wash gift certificate giveaway from Montague Premier
Car Wash in San Jose, through local radio stations. Our existing
graphic was altered for social/web.
WATERSHED WATCH DISCOUNT CARDS
Card layouts were updated with new 2020 expiration dates and reprinted in English & Spanish.
WATERSHED WATCH BROCHURE
“You Are the Solution to Water Pollution” brochure was updated with current contact
information; art was provided for printing and posted on the website.
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IPM FOR PANDORA
Modified “Choose Less Toxic” IPM message for 30-second Pandora production.
Task 2: Media
The FY 19-20 Media Plan was developed to include broadcast television, broadcast radio, and
digital advertising. Target audiences for the media campaign included college-educated Santa
Clara County homeowners aged 35-54, youth 16-24, and Spanish-speaking adults aged 18-49.
MEDIA BUDGET
The annual FY 19-20 media budget for the Watershed Watch Campaign was $95,000. The actual
media investment for the year was $102,952 including talent fees for fall car wash event
promotions. (Facebook ad budget was separate, with expenditures reported in Task 5 Social
Media. However, Facebook advertising is described below.). Extra radio media was added to
utilize surplus event staffing funds and support the June Car Wash Giveaway contest on KRTY,
KFOX, KBAY and KEZR after all spring community events were cancelled.
MEDIA SELECTIONS
Media selections for the fiscal year included:
RADIO
• KBAY “THE BAY” 94.5 FM top-rated general market (English language) adultcontemporary/classic hits format radio with added value media, promotions and
partnership support.
• KEZR “MIX 106” 106.5 FM top-rated general market hot-hits format radio with added
value media, promotions and partnership support.
• KUFX “KFOX” 98.5 / 102.1 FM top-rated general market (English language) classic-rock
format radio with added value media and promotions. The station also ranks well with
Hispanic young males, providing broad coverage for our target audience.
• KOIT 96.5 FM top-rated adult contemporary general market radio with added value
media.
• KRTY 95.3 FM South Bay’s only country music format station, with added value media
and promotions.
• KSOL “ESTERO SOL” 98.9 / 91.9 FM Spanish broadcast radio with regional Mexican music
format, including added value media.
DIGITAL
• COREAUDIENCE Behaviorally targeted digital mobile campaign delivered ads to
geographically and demographically defined audiences on their mobile devices within
“brand safe” apps and web content. Separate campaigns targeted English-preference
and Spanish-preference mobile users.

-3-

•
•

YOUTUBE Digital video advertising, targeted by geography, key words (searched
content), age and lifestyle demographics.
PANDORA Advertisements within music and podcasts delivering audio and static-image,
targeted by geography and age demographics.

TELEVISION
• KSTS TELEMUNDO 48 Spanish broadcast television, including PSAs.
MEDIA SERVICES
Media services provided by the consultant include the following:
• Received and reviewed media proposals, ratings data and contracts; conferred/met with
digital, radio and TV media reps
•

Developed final media plans including media mix options for English & Spanish

•

Negotiated final media buys and added-value

•

Developed and maintained a media calendar with planned media dates and
corresponding creative messages

•

Sent traffic orders and all creative to fulfill media buy according to the approved plan

•

Received, reconciled, processed and paid invoices

•

Resolved issues and schedule changes (make goods) as needed

•

Managed fulfillment of all added-value media / creative

MEDIA MESSAGES
INTEGRATED PEST MANAGEMENT
• 15-second English radio PSAs and paid 30-second spots
promoting becoming an IPM-trained Green Gardener ran on
KUFX, KOIT, KRTY, KEZR and KBAY; Spanish 30-second spots
aired on KSOL
•

Digital (paid) posts on Facebook and Instagram promoted
Green Gardener classes

•

“Hire a Green Gardener” 30-second video ran in English on
YouTube; Spanish on KSTS TV

•

“Hire a Green Gardener” 30-second radio and 15-second
PSA in English on KUFX and KOIT

•

Interview segment for Despierto Area de la Bahia on KDTV
Univision 14 (Spanish) created awareness of Green Gardener
training program and class registration

•

30-second radio spot “Choose less toxic DIY” ran on KSOL
(Spanish), KEZR, KBAY, KUFX, KOIT and KRTY

-4-

•

30-second English TV spot “Choose less toxic DIY” ran on
YouTube; in Spanish on KSTS

•

30-second Spanish TV spot “Hire an IPM-trained pest
pro” ran on KSTS; English spots ran on YouTube

•

30-second radio promoting “Hire an IPM-trained pest
pro” ran on KSOL (Spanish), KOIT and KUFX

•

IPM messages posted on Facebook and Twitter

•

“Pests Bugging You?”/Choose less toxic English and
Spanish targeted digital ads ran via CoreAudience

•

15-second radio promoting IPM for pest control ran on
KEZR, KBAY, KUFX, KOIT and KRTY

LITTER
• 30-second cigarette litter “Smoked Salmon” Spanish TV on KSTS; English on YouTube
•

“Karma” English 30-second video on YouTube

•

15-second radio PSA “Volunteer” Coastal Cleanup Day message on KBAY, KEZR, KUFX,
KOIT, and KRTY radio

•

“Volunteer” Coastal Cleanup Day digital delivered via e-blast to subscribers KBAY

•

“Volunteer” audio and digital ads delivered on Pandora

•

“Litter” 30-second Spanish radio on KSOL; 15-second and
30-second radio messages ran on KUFX, , KEZR, KBAY,
KOIT and KRTY

•

“Volunteer” English and Spanish targeted mobile digital
ads delivered via CoreAudience

•

Various litter prevention and waste reduction messages
on social media including paid quiz regarding fines for
littering; paid quiz about Coastal Cleanup Day and PPE
litter promoted post

•

Interview segment for Despierto Area de la Bahia on
KDTV Univision 14 (Spanish) created awareness of litter
and storm drains

CAR WASHING + AUTO CARE
• 15-second + 30-second radio spots on KBAY, KEZR,
KRTY, KOIT and KUFX radio promoting car wash
promotional events; live call-ins during KUFX and KRTY
events
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•

Website event/calendar postings, and contest promotion on KRTY, KEZR, KBAY and
KFOX web pages

•

Facebook paid ads to promote 50% off car wash events, car wash quiz

•

Social media posts about car wash giveaway promotion

LOW IMPACT DEVELOPMENT/GREEN STREETS
• CoreAudience targeted mobile campaign featuring Rain
Barrel, Rain Garden and Pervious Paving animated GIFs ran
for one month (English)
HHW DISPOSAL
• 30-second radio and 15-second PSAs promoting proper
disposal and hhw.org ran on KUFX and KOIT
• Facebook boosted quiz regarding HHW Disposal
• Targeted digital ads promoting proper disposal of HHW via CoreAudience
MOBILE CLEANERS
• Boosted video post on Facebook and Instagram promoted best practices for mobile
cleaners, hiring a responsible cleaning company
• Facebook Quiz promoted post about wash water disposal
STORM WATER / STORM DRAINS
• Promoted quizzes for Facebook were used to create awareness on storm drains
MERCURY IN FISH
• Interview segment for Despierto Area de la Bahia on KDTV Univision 14 (Spanish)
created awareness of mercury in fish and promoted the brochure/reference guide for
safe consumption of fish caught in the SF Bay
• Targeted digital ads in English and Spanish via CoreAudience
SOUTH BAY GREEN GARDENS WEBSITE
• Social media posts promoting events and information offered via South Bay Green
Gardens
WATERSHED WATCHERS PROGRAM at the Don Edwards SF Wildlife Refuge Environmental
Education Center in Alviso
• Boosted social media post featuring the Don Edwards SF Wildlife Refuge Coloring Page
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SUMMARY OF MEDIA DELIVERED
The paid media schedule delivered included the following:
949 Radio ads:
• 250 paid spots on KBAY
• 200 paid spots on KEZR
• 170 paid spots on KUFX
• 64 paid spots on KOIT
• 217 paid spots on KRTY
• 48 paid spots on KSOL
81 Television ads:
• 81 paid spots on KSTS
Digital Media:
• FACEBOOK.COM w/INSTAGRAM – 16 post promotions (details in Social Media Task 5)
• PANDORA – 277,776 audio impressions
• COREAUDIENCE – behaviorally-targeted mobile banners
300x250 and 320x50, desktop 728x90 – total of 3,155,608 impressions
o ENGLISH – 2,030,073 impressions
 “Volunteer Opportunities” one month
 “Rain Barrels” “Rain Gardens” + “Pervious Paving” LID/Green Streets –
one month
 “Hire a Green Gardener” – one month
 “Hire an IPM-Pro”– one month
 “HHW Safe Disposal”- one month
 “Mercury in Fish” – one month
 “Choose Less Toxic Pest Control” – three months
o SPANISH – 1,125,535 impressions
 “Volunteer/Litter” – one month
 “LID/Green Streets” – one month
 “Hire a Green Gardener” – one month
 “Mercury in Fish” – one month
 “Choose Less Toxic Pest Control” – three months
• YOUTUBE – 634,013 impressions. See table below for additional details.
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YouTube Video Campaign Results
Video :30

Dates

Cost

Impressions

Clicks

CTR

Views

VCR

CPC

CPM

Hire a GG

Nov 18Dec 16

$481

41,465

54

0.13%

17,378

41.91%

$8.91

$11.60

Hire IPM
Pro

Jan 1-19

$356

51,310

277

0.54%

24,377

47.51%

$1.28

$6.64

IPM DIY

Feb 17Mar 30

$1,857

222,336

659

0.30%

44,862

20.18%

$2.82

$8.35

Apr 6-27
Smoked
Salmon

Apr 20May 31

$1,060

158,267

742

0.47%

38,047

24.04%

$1.43

$6.70

Karma
(Litter)

May 18Jun 29

$1,250

160,635

323

0.20%

32,207

20.05%

$3.87

$7.78

$5,004

634,013

2,055

0.32%

156,872

24.74%

$2.44

$7.89

Total

Definitions:
CTR – Click through rate; number of clicks divided by impressions
Views – Those who viewed the ad to completion (did not skip at any point)
VCR – Views to completion rate; number of views divided by impressions
CPC – Cost per click; total cost divided by number of clicks, measuring effectiveness/response
CPM – Cost per one-thousand impressions; a measure of cost-efficiency relative to other media

The added-value advertisements and promotions that the Campaign received free from the
Campaign’s media partners include the following:
• KRTY
 190 30-second PSAs (our recorded spots)
 27 15-second PSAs
 1 onsite car wash promotional event
• On-air talent and promotional team, prizes at event
• 20-second event promotional announcements
• 1 web page and promotional ad on KRTY.com
 On-air interview June 18, 2020 with Sheila Tucker, WVCWA as spokesperson for
Watershed Watch Campaign; “Gary & Julie” Morning Show segment about PPE
litter and storm drains
 1 on-air/online car wash promotional giveaway (1 of 2 weeks)
• 1 web page and promotional ad on KRTY.com
• 20-second promotional announcements
• KBAY “BAY FM”
 89 30-second PSAs (our recorded spots)
-8-




•

•

•
•
•
•
•

120 15-second PSAs
1 on-air/online car wash promotional giveaway (1 of 2 weeks)
• 1 web page and promotional ad
• 20-second promotional announcements
KEZR “MIX 106”
 64 30-second PSAs (our recorded spots)
 120 15-second PSAs
 1 on-air/online car wash promotional giveaway (1 of 2 weeks)
• 1 web page and promotional ad
• 20-second promotional announcements
KUFX “KFOX”
 80 30-second PSAs (our recorded spots)
 43 15-second PSAs
 1 onsite car wash promotional event
• Street team with prizes and entertainment at event
• 15-second event promotional announcements
• 1 web page/event promotion on KFOX.com
 1 on-air/online car wash promotional giveaway (1 of 2 weeks)
• 1 web page and promotional ad
(all promotional announcements in week 2 – FY 20-21)
KOIT Radio
 64 30-second PSAs (our recorded spots)
 28 15-second PSAs
KSOL Radio / KDTV Univision TV
 30 30-second PSAs on KSOL Radio
KSTS TV
 19 30-second PSAs
CoreAudience Targeted Mobile/Digital
 155,613 impressions
Pandora Mobile/Digital
 279,340 added value (image) impressions
 1,564 added value audio impressions

The following table shows estimated gross impressions for the Campaign year:
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Media Gross Impressions
MEDIA

Type

Impressions*

KBAY 94.5 FM + KEZR 106.5 FM

Radio

4,053,600

KUFX 98.5 / 102.1 FM

Radio

1,012,200

KOIT 96.5 FM

Radio

645,600

KRTY 95.3 FM

Radio

2,288,139

KSOL 98.9 / 91.9 FM

Radio

153,600

PANDORA

Audio/Digital

558,680

YOUTUBE

Digital Video

634,013

Television

270,354

Digital

3,155,608

KSTS Telemundo 48
COREAUDIENCE (Mobile on various apps/sites)
TOTAL

12,771,794

*Data represents paid media and verfied digital impressions.
• Does not include unverified gross impressions on radio station websites, non-invoiced bonafide PSAs and
posts earned via Task 7: Public Relations
• Does not include paid or organic social impressions on Facebook and Twitter (Task 5: see Social Media)

The table below describes the media costs and conservative estimated value-added media advertising:
Media Buy
MEDIA

TOTAL COST

ADDED VALUE (minimum)

TOTAL VALUE

KBAY 94.5 FM

$10,820

$8,694

$19,514

KEZR 106.5 FM

$8,320

$7,694

$16,014

KUFX 98.5 / 102.1 FM

$10,250

$10,104

$20,354

KOIT 96.5 FM

$8,250

$9,488

$17,738

KRTY 95.3 FM

$15,000

$21,058

$36,058

KSOL 98.9 / 91.9 FM

$8,400

$12,750

$21,150

PANDORA

$5,882.50

$1,422

$7,305

YOUTUBE

$5,004.56

-

$5,005

$13,026

$2,969

$15,995

COREAUDIENCE

$17,999.40

$933.68

$18,933

TOTAL

$102,952.46

$75,112.68

$178,065

KSTS Telemundo 48
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Creative Messages Breakdown
IPM

IPM
PCO

IPM
GG*

Litter
**

Radio - Paid
Radio - PSA
Digital *** Paid
Digital – PSA
TV - Paid
TV – PSA

334
237
9
1
24
9

8
5
2

108
99
5

258
290
10

10
3

12
4

35
9

Total

614

28

228

602

Moblie
Cleaning

2

Car Wash

HHW

241
156
2
2

76
2

FISH

4

GSI/LID

Stormwater other

1

2

1

2

1
2

401

78

5

*Additional PSAs for Green Gardener class registration/promotion may have aired through public affairs
departments who do not report on PSAs delivered.
** Creek cleanup and Volunteer promotions are counted in Litter.
*** Digital includes E-blasts, banner/tile display ads, YouTube video ads, sponsored social posts. Ads are
counted as 1 each but may represent thousands of impressions.

Task 3: Added-Value + Partner Development
The consultant worked at maintaining relationships with existing partners, creating new
partnerships, and updated and maintained partner contact information.
Existing partnership and related added-value activities included:
• Happy Hollow Park & Zoo
o Provided $2 per person admission discount with WW Discount Card.
• KSTS Telemundo - added value media PSAs
• KBAY + KEZR
In addition to added-value media advertising, KBAY + KEZR provided the following
resources:
o Production of :15 announcement promoting Green Gardener Training ($375)
o Production of :15 announcement for IPM “Choose less toxic” ($375)
o Production of :30 announcement for Car Wash Giveaway ($475)
o Discount Card distribution at community events
o Promotional support for Montague Car Wash gift card giveaways; received 61
entries via website contest entry form and awarded 20 car wash prizes.
•

KUFX “KFOX” + KOIT
In addition to added-value media advertising, KFOX provided the following resources:
o Production of :15 announcement promoting Green Gardener Training ($375)
o Production of :15 announcement for IPM “Choose less toxic” ($375)
o Production of :30 announcement for Car Wash Giveaway ($475)
o Discount Card distribution at community events
o Promotional support and onsite event for Montague Car Wash event
o Promotional support for Montague Car Wash gift card giveaways; resulted in 45
contest entries.
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Total

949
863
39
3
81
26
1,961

•

•
•
•
•

•

•
•
•
•

KRTY
In addition to added-value media advertising, KRTY provided the following resources:
o Production of :15 announcement promoting Green Gardener Training ($375)
o Production of :15 announcement for IPM “Choose less toxic” ($375)
o Production of :30 announcement for Car Wash Giveaway ($475)
o Discount Card distribution at community events
o Promotional support and onsite event for Delta Queen Classic Car Wash event
o Promotional support for Montague Car Wash gift card giveaways; delivered a
daily on-air quiz question Monday-Friday for two weeks, and awarded car wash
to the first caller with the correct answer.
Yamagami’s Nursery
o Web link on “helpful links” page on Yamagamisnursery.com.
Capitol Premier Car Wash
o Provided ongoing discounts of $2 off Premier Wash, $3 off Supreme Wash and
$4 off Works Wash to customers with the WW Discount Card.
Pacific Car Wash
o Provided ongoing $3 discounts to customers with the WW Discount Card.
Classic Car Wash
o Provided ongoing discounts to customers at all 4 locations with the WW
Discount Card.
 158 discounts at $4 each provided to cardholders ($632 value) – July-Dec
 Hosted 1 on-site event; labor and overhead
 75 discounted washes 50%-off for September 10th event at Delta Queen
($750 minimum value)
Creek Connections Action Group
o Campaign promoted the Coastal Cleanup Day events by posting information on
the Watershed Watch website, social media.
o Utilized Facebook boosted posts and radio added value to promote Coastal
Cleanup Day
Jiffy Lube
o Offered $10 off Signature Oil Change service with WW Discount Card.
SprinklerTimes.com
o Provides $4 discount on annual subscription with Watershed Watch Discount
Card.
Capitol Wholesale Nursery
o Features WW, Green Gardener Program and Bay Area Eco-Gardens on their
webpage. Consistently generates referrals to our website.
South Bay Clean Creeks Connection / Friends of Los Gatos Creek
o Cross posting on Facebook.
o Features WW on their Partners webpage.
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•

•
•
•
•

•

•

City of San Jose ESD – Earthquakes and Sharks Media Sponsorship/Partnership
o SCVURPPP provides funding for transit shelter advertisements on litter. The City
of San Jose coordinates the partnership with team, creative and media buy. The
advetisements direct viewers to the Watershed Watch website for information
on creek cleanup events
o Consultant posted the creative on the Watershed Watch website home page and
featured Volunteer for Cleanups page
Bass Pro Shops (mutliple locations)
o Stocks the “Guide to Eating Fish & Shellfish from the San Francisco Bay”
brochures.
Sunnvyvale Carwash & Gas
o Discount Card partner; offers a $3 discount on Premium Wash
Sunnyvale Car Spa, Inc. (E. Duane Ave location)
o Discount Card partner offers $5 discount on all car washes
EarthBaby Compostable Diaper Service
o Discount Card partner offers free pack of diapers and wipes with new service
subscribers
Montague Premier Car Wash
o Discount Card partner offers $3 off Premier Wash, $5 off The Works, $10 off any
detail over $50
o Hosted a 50% off car wash event September 25th with an estimated 21
discounted car washes with total value of $560
o Donated 40 full-wash gift cards for June/July 2020 radio station promotions
($26.95 each; $1,078 value)
Vikhar Valero
o Discount Card partner offers $1 off any car wash (drive through washes)

Partnerships in development:
• Loop Car Washes
o Potential partner for Discount Card; promotional events.
• Planet Orange
o Potential IPM partner for Discount Card.
• Got Gophers?
o Potential IPM partner for Discount Card.
Minimum measurable estimated value-added provided to the Campaign from media and
community partners is $81,807.
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Task 4: Website Maintenance
The consultant performed ongoing functional tuning and content updates to keep
myWatershedWatch.org current. Functional repair and maintenance keeps the site current
with security, SEO, and mechanics.
Content updates keep information current and applicable to the new creative, partnerships and
Co-permittee news and events, primarily through slideshow graphics and “What’s New”
featured links. Linked files / downloadable items were added and replaced as new versions
became available. Green Gardener class information and Green Gardener lists were updated.
The website was promoted in television, radio and online (including social media), as well as on
Campaign materials and promotional items handed out at community events.
The consultant reported monthly on page views (gross impressions), visitors (people visiting the
site) and popular content.
The site had 122,723 visits resulting in 155,325 page views (average of 424 page views per day,
366 days in Leap Year):
Total Visits: 122,723; compared to 61,033 in July 1, 2018-June 30, 2019 (+101%)
Unique Visitors: 104,292; compared to 53,168 in July 1, 2018-June 30, 2019 (+96%)
California Visits: 26,060; compared to 11,553 in July 1, 2018-June 30, 2019 (+126%)
Total Page Views: 155,325; compared to 78,887 in in July 1, 2018-June 30, 2019 (+96%)
Average Daily Page Views: 424; compared to 220 in in July 1, 2018-June 30, 2019 (+93%)
Of the total 122,723 visits, 26,060 (21.2%) were from California. Shown in top 10 ranking order,
California visitors came from:
1. San Jose
2. Santa Clara
3. San Francisco
4. Cupertino
5. Campbell
6. Chula Vista
7. Milpitas
8. Sunnyvale
9. Mountain View
10. Alameda
Other SCVURPPP areas:
16. Palo Alto
17. Saratoga
18. Los Gatos
22. Los Altos
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104,292 Visitors arrive at the site via three different ways:
1. Direct traffic – entering the URL directly into their browsers
2. Referring sites –external links to www.mywatershedwatch.org from other sites, online ads,
mobile applications and emails; Google Analytics reports referrals from Social Media
referrals as “Social”
3. Search engines – key word searches resulting in hits to the site
Sources of traffic / visitors to site:
1. Search Engines / Organic Search 65,902 (62.4%)
2. Paid Search 18,997 (18%) Google Ads
3. Direct Traffic 16,057 (15.2%)
4. Referral 2,698 (2.6%)
5. Social 1,867 (1.8%)
6. “Other” 11 (0.01%) “Univision” display
Top search engines:
1. Google
2. Bing
3. Yahoo

Web Traffic

Social
2%

Referrals
3%

Other
0%
Direct
15%

Paid
Searches
18%

Top search terms / key words:
1. Importance of watershed/watershed important
to humans/why are watersheds important?
2. Stormwater pollution
3. Prevent litter/water pollution

Organic
Searches
62%

Top 10 referring sites were:
1. Google (cost per click)
2. Ad links (our ads appear on hundreds of sites; combined, these are the top sources for ad
referrals)
3. m.facebook.com (Facebook mobile)
4. facebook.com
5. capitolwholesalenursery.com
6. mgsantaclara.ucanr.edu instagram.com
7. pandora.com
8. amazon.com
9. cuencashidfrograficaskim1.blogspot.com (River Basins of Venezula, links Importancia de
las cuencas hidrogràficas to www.mywatershedwatch.org/es/about-watersheds/)
10. sanjoseca.gov
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Top 10 pages:
1. mywatershedwatch.org/es/pollution-prevention-tips/ (Spanish Pollution Prevention
Tips)
2. mywatershedwatch.org/es/about-watersheds/why-are-watersheds-important/
(Spanish About Watersheds)
3. mywatershedwatch.org/ (Home page)
4. mywatershedwatch.org/es/ (Spanish Home page)
5. mywatershedwatch.org/about-watersheds/why-are-watersheds-important/ (About
Watersheds)
6. mywatershedwatch.org/es/residents/prevent-mercury-pollution/ (Spanish Prevent
Mercury Pollution)
7. mywatershedwatch.org/residents/pollution-mercury-prevention/ (Mercury Pollution)
8. mywatershedwatch.org/about-watersheds/ (About Watersheds)
9. mywatershedwatch.org/residents/green-streets/ (Green Streets)
10. mywatershedwatch.org/about-watersheds/volunteer-opportunities/ (Volunteer
Opportunities)
60% of the top 10 pages were English, 40% were Spanish.
Total events (video views, downloads, outbound referrals/links clicked, etc.): 5,205 (+14.4%
from 4,550 in previous year).
Total downloads: 2,181 (+1.1% from 2,156 in previous year).
Top 10 downloads:
1. How Trash Gets Into Creeks (Single Family Residence version)
2. Mercury in Fish Caught in Lakes
3. Mercury in Fish Caught in SF Bay (English)
4. Preventing Storm Drain Pollution Commercial Booklet
5. Where Does Your Water Go
6. Green Gardener List
7. Volunteer Opportunities List
8. Rain Garden Fact Sheet
9. Watershed Watch Discount Card
10. Watershed Watch Brochure
Technology
Mobile activity accounted for 58% of all visits, desktop users were 36.5% and tablet users 4.8%
of all visits. Number of mobile users were up 143.9% of previous year, desktop users up 55.8%,
and tablet up 130.9%.
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Website Visits - Online Behavior
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000
0
FY 14-15

Desktop
9,427

Mobile
1,982

Tablet
619

FY 15-16

11,143

5,172

914

FY 16-17

15,640

9,995

1,514

FY 17-18

23,385

26,867

2,311

FY 18-19

28,428

30,000

2,605

FY 19-20

44,843

71,178

6,702

Campaign Event Impacts on Web Activity

Website was stimulated by Watershed Watch promotion of sponsored 50% Off Car Wash
Events on September 10 and September 25.
Media Campaign Impacts on Web Activity
The Campaign was able to maintain some media presence throughout the year starting with
the paid media campaign kicking off in August. As described below, media advertising
contributed to increases in web activity.
COVID-19 shelter-in-place orders for Santa Clara County coincided with an increase in website
activity. More people were home and using the internet for school and business, and people
were doing more home and garden projects. During the same March-June timeframe media
included City of San Jose’s Google Ad campaign in March and May featuring San Jose Sharks,
Watershed Watch radio and digital ad campaigns promoting less-toxic pest control and litter
prevention messages, and a virtual event (car wash giveaway contest) helped to increase
website activity.
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Other media-related impacts were also evident from the beginning of the media campaign
which was launched August 19, 2019. The site experienced a 53% increase in visits for the last
two weeks of August, compared to the first two weeks of the month with no media.
In August, three of the 10 most pages visited featured Green Gardener information. This was
likely a result of the “Hire a Green Gardener” message and the Green Gardener class messages
in media advertising. The Green Gardener Training flyer was the #1 most downloaded item for
the month.
In September, volunteering-related messages in digital, paid social and PSA radio resulted in the
Volunteer page being the 3rd most visited page, and Volunteer Opportunties being the #1
downloaded item for the month.
During the October digital campaign featuring Green Streets in our mobile campaign targeted
to homeowners, the Green Streets page was the 3rd most visited page, with the Rain Garden
Fact Sheet among the most downloaded items for the month.
Green Gardener digital/mobile and radio messages contributed to the Green Gardener program
being the 3rd most visited page for the month of November, and the Green Gardner List being
among the 10 most downloaded.
In December, the “Hire an IPM Pro” for pest control digital campaign put the “Hiring a Pest
Control Company” webpage as the 4th most visited. The page was in the top 10 again in January
coniciding with our YouTube video ad.
In January, the “HHW/Mercury” radio and digital campaign helped boost the “How to Dispose
of HHW” page to #3 in the top 10, and Fluorescent Light Drop off was the 3rd most downloaded
item.
In February and March, our “Mercury in Fish” digital campaign in English & Spanish helped the
“Mercury in Fish” brochure be the 2nd most downloaded item for both months, and drove the
“prevent Mercury Pollution” webpage (English & Spanish) as one of the most visited pages for
the month.
March through June “Choose Less Toxic” in radio and digital advertising, and “Litter” messages
in radio and digital also reflected directly in the web content consumed, with English & Spanish
“Less Toxic Gardening,”“Prevent Litter” and “Pollution Prevention Tips” web pages seeing
increases in activity.
The targeted digital ad campaign with CoreAudience delivered 3,155,608 impressions which
resulted in 2,879 clicks on our ads (0.091% average click-through rate or CTR, vs. current
industry average of 0.05% CTR). Click-through rate is calculated by number of clicks divided by
number of impressions.
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1,125,535 impressions targeted to Spanish audiences delivered 1,008 clicks (0.090% average
CTR) and 2,030,0073 impressions targeted to English audiences delivered 1,871 clicks (0.092%
CTR).
Our highest performing targeted digital messages were:
• “LID Green Streets” rotation of 3 GIF messages (October) – 306 clicks from 303,085
impressions (0.101% CTR)
• “HHW Disposal” (January) – 283 clicks from 303,012 impressions (0.093% CTR)
• “IPM Pests Bugging You?” (Mar-June) – 1,260 clicks from 1,285,644 impressions (0.098%
CTR overall; 0.103% CTR from English audiences)
YouTube skippable video strategy (via Google Ads) also performed well, delivering 634,013
impressions, resulting in a 25% video completion rate (VCR), 2,055 clicks (avg 0.32% CTR) at an
average cost of $7.89 per thousand impressions. Most popular and engaging videos were:
•
•
•

“Hire an IPM Pro“ – 277 clicks from 51,310 impressions (0.54% CTR) and 47.51% VCR
“IPM DIY – Choose Less Toxic” – 659 clicks from 222,336 impressions (0.30% CTR)
“Smoked Salmon” (Cigarette Litter) – 742 clicks from 158,267 impressions (0.47% CTR)

Task 5: Social Media + Networking
Social Media Campaign
Posts to Facebook and Twitter promoted Watershed Watch Campaign resources, programs and
partners. Posts included events, links to news, partner and program updates, Discount Card,
IPM tips, HHW disposal information, green infrastructure/LID information, media (videos,
photos), car washing, volunteerism, litter reduction, storm drain awareness, mercury in fish,
and more.
Paid post promotions on Facebook also included Instagram when available. Instagram ads
appear in feeds of those selected through our targeting but are not posted automatically on our
Instagram page. Therefore we limit adding post promotions to Instagram when they require
engagement monitoring, such as Quiz Contests.
The Campaign made unique posts, plus engaged via comments, shares/retweets (RT), and
likes/favorites to other posts (including but not limited to members of SCVURPPP and Campaign
Partners). The Program began adding more regular posts to Instagram which helped drive
engagement on Instagram.
Using a list of approved urban runoff polluton prevention messages, sharing relevant content
from other pages, and promoting timely messages/news from the Campaign, the consultant
posted photos, videos, tips, contests, resources and volunteer opportunities.
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All posts made to the social media accounts are publicly available at the links below:
www.twitter.com/watershed_watch
www.facebook.com/mywatershedwatch
www.instagram.com/watershed_watch
DEFINITIONS:
Reach refers to unique audience members (Facebook users) to whom the ad was delivered.
Impressions refers to the Reach x Frequency of messages appearing in feeds (some people
may be delivered the ad more than once)
Engagements are the interactions with our posts. Engagements may include post
likes/reactions, comments, post shares, page likes, link clicks and/or photo clicks.
Click Rate is the number of Engagements vs. the Reach, which provides a standardized
measure to gauge response to a promoted post. In Facebook, an industry average is 0.9%2.3%.
Facebook
The Campaign’s Facebook page is www.facebook.com/mywatershedwatch.
The period ended with 1,553 fans; 37 net gain from 1,516 July 1, 2019 (+2.4%).
Fan / Page Demographics:
• Male 48% / Female 52%
• Age breakdown is:

•

13-17 <1%
18-24 12%
25-34 30%
35-44 19%
45-54 17%
55+ 20%
Largest group of followers is Male 25-34 (16% of followers)

119 Posts (average 1 post every 3 days)
• 388,814 Total Reach
• 440,368 Total Impressions
• 18,766 Engaged Users
• 77,654 Video Views
• 4,751 Clicks
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Impression
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Users (0)
352.6

Page Likes
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214

438.126

482.411

920.8

1,128

FY 16-17

170

449.646

484.777

1388.5

1,328

FY 17-18

153

318.809

421.006

3614.7

1,480

FY 18-19

167

333.75

432.747

1618

1,529

FY 19-20

119

388.814

440.368

1876.6

1,553

922

Promoted Posts
The Campaign utilized paid promotions to boost post reach for key messages and stimulate
engagement with Facebook and Instagram users. The following are details of the 16 promoted
posts.
•

•

•

•

Mobile Cleaners
o Featuring stock video footage of carpet cleaner
o Boosted on Facebook June 30-July 10, 2019
o Delivered 8,130 paid reach; 21,224 impressions
o 17,110 through-plays of video; 72 clicks
Quiz: Litter Fines
o Boosted on Facebook July 3-9, 2019
o Delivered 12,632 paid reach; 36,256 impressions
o 425 engagements; 8.2% engagement rate;
o Winner awarded $25 Amazon Gift Card
Green Gardener Training “Grow Your Business”
o Boosted video July 25-August 13
o 21,975 reach x 1.94 frequency; 42,633 impresssions
o 33,925 thru-plays/37,100 3-second views
o 1 reaction; 138 clicks
Green Gardener Training “Is Your Gardener a Green Gardener?”
o Boosted August 10-19
o Delivered 2,204 paid reach x 1.36 frequency; 3,008 impressions
o 669 Instagram engagements; 22 Facebook engagements
o 662 reactions, 2 comments, 4 saves, 3 shares, 20 clicks
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•

•

•

•

•

•

•

•

•

Delta Queen Classic Car Wash 50% off Event
o Boosted post September 4-9
o 5,051 reach x 1.5 frequency; 7,565 impresssions
o 266 organic reach; 5,266 total reach
o 820 engagements
o 47 link clicks, 6 photo clicks, 15 shares, 7 saves
Montague Premier Car Wash 50% off Event
o Boosted post September 19-24
o 4,457 reach x 1.78 frequency; 7,948 impresssions
o 949 engagements
o 900 reactions, 23 link clicks, 6 photo clicks, 2 comments, 8 shares; 10 saves
Watershed Watch QUIZ – Coastal Cleanup Day
o Boosted video September 17-20
o Delivered 13,936 paid reach x 1.13 frequency; 15,743 impressions;
o 6,485 video through-plays; 9,139 video views, 42 link clicks, 3 shares; 5 reactions
o Winner awarded $25 Amazon Gift Card
Quiz: Green Gardener Program
o Boosted post October 17-24
o Delivered 2,488 paid reach; 4,644 impressions;
o 310 engagements; 4 comments; 4 link clicks
o Winner awarded $25 Amazon Gift Card
Quiz: HHW Disposal
o Boosted post November 25-December 3
o Delivered 3,044 paid reach; 4,319 impressions;
o 368 engagements; 37 comments; 6 link clicks; 16 photo clicks; 12 shares
o Winner awarded $25 Amazon Gift Card
Quiz: Leaves in Storm Drains
o Boosted post January 19-22
o Delivered 3,582 paid reach; 6,827 impressions;
o 472 engagements (6.91% engagement rate); 34 comments; 8 link clicks; 39 photo clicks; 24
shares
o Winner awarded $25 Amazon Gift Card
Quiz: California Native Plants
o Boosted post February 19-29
o Delivered 4,602 paid reach; 9,498 impressions;
o 763 engagements (8% engagement rate); 35 comments; 9 link clicks; 71 photo clicks; 36
shares
o Winner awarded $25 Amazon Gift Card
Quiz: Less-Toxic Pest Control (ants animatd gif)
o Boosted post March 19-29
o Delivered 50,452 paid reach; 96,763 impressions;
o 87,604 :03 plays; 1,060 clicks; 8 comments; 3 shares; 91.6% engagement rate
Quiz: Cigarette Litter
o Boosted post April 27-May 4
o Delivered 21,020 paid reach; 34,893 impressions;
o 413 engagements; 336 clicks; 55 comments; 5 shares; 17 reactions; 1.18% engagement rate
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•

•

•

Don Edwards Coloring Page / Virtual Activities
o Boosted post May 6-13
o Delivered 11,852 paid reach; 22,498 impressions;
o 979 engagements; 37 clicks; 7 comments; 66 shares; 762 reactions; 4.35% engagement rate
PPE Litter Goes in the Trash
o Boosted post June 12-22
o Delivered 41,152 paid reach; 68,906 impressions;
o 5,083 engagements; 348 clicks; 63 comments; 448 shares; 7.38% engagement rate
Quiz: Carpet Cleaner/Steam Cleaner
o Boosted post June 23-28
o Delivered 8,097 paid reach; 13,371 impressions;
o 597 engagements; 76 clicks; 29 comments; 3 shares; 4.46% engagement rate

The following table offers an overview of the promoted posts, budgets and engagement results.
Total paid reach of 220,742 resulted in 405,008 impressions and delivered 158,409
engagements; 39.11% average engagement rate.
Facebook.com
Boosted Post
1. Mobile
Cleaners

Dates

Cost

Reach &
Impressions
8,130
21,224

Engagements

6/307/10

$300.00

2. Quiz – Litter

$300.00

5. Delta Queen
Carwash Event

7/37/9
7/258/13
8/108/19
9/49/9

12,632
36,256
21,975
42,633
2,204
3,008
5,051
7,565

425

8.2%

33,925 video
138 clicks
691

79.9%

820

10.8%

6. Montague
Carwash Event

9/1924

$250.00

4,457
7,948

949

12.5%

7. Quiz – Coastal
Cleanup Day

9/179/20

$200.00

13,936
15,743

6,485 video
42 clicks

41.5%

8. Quiz – GG

$200.00

2,488
4,644
9,112
13.231
3,582
6,827

310

6.7%

471

5.2%

10. Quiz – Leaves
in Stormdrains

10/1710/24
11/2512/3
1/1922

472

6.91%

11. Quiz – CA
Natives

2/1929

$350

4,602
9,498

763

8%

3. GG Training
4. GG Training

9. Quiz – HHW

$500.00
$99.99
$200.00

$299.83
$300
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17,110 video
72 clicks

Engagement
Rate
81%

23%

Facebook.com
Boosted Post
12. Quiz – IPM
Ants

Dates

Cost

3/1929

$300

13. Quiz – Litter
Cigarettes

4/275/4

14. Don Edwards
Coloring Page
15. PPE Litter
16. Quiz – Steam
Clean
16 Boosted Posts

Reach &
Impressions
50,452
96,763

Engagements

$300

21,020
34,893

413

1.18%

5/6-13

$300

11,852
22,498

979

4.35%

6/1222
6/2328

$500

41,152
68,906
8,097
13,371

5,083

7.38%

597

4.46%

220,742
405,008

158,409

39.11%

$500

$4,949.82

87,604 video
1,060 clicks

Engagement
Rate
91.6%

Twitter
@watershed_watch currently has 534 followers; net loss of 1 follow since July 1, 2019.
We tweeted 24 times during the fiscal year which generated 36 engagements (Facebook
discontinued automatic cross-posting to other media).
Our tweets received 5,852 organic impressions.
Instagram
@watershed_watch currently has 265 followers (net gain of 84 followers since July 1, 2019).
15 new posts in the fiscal year.
Task 6: Outreach Events
The consultant sought outreach events and registered for approved events. Materials
distributed at these events included Our Water Our World fact sheets and pocket guides;
flyswatters; Watershed Watch branded sport packs; tattoos; “10 Most Wanted” brochure;
Watershed Watch “You are the Solution” brochures (English and Spanish); Green Gardener lists;
Clean Cars Clean Creeks brochures; “Guide to Eating Fish & Shellfish from the SF Bay” brochures
in multiple languages; and Watershed Watch Discount Cards.
The Watershed Watch Campaign booth was present at the following events:
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Watershed Watch 50% Off Car Wash Event –
Delta Queen Classic Car Wash, Campbell, Tuesday,
September 10, 2019
• Watershed Watch sponsored and promoted this
event with KRTY Radio.
• Attendance at this event was estimated at 75
auto owners.
Watershed Watch 50% Off Car Wash Event –
Montague Premier Car Wash, San Jose, Wednesday, September 25, 2019
• Watershed Watch sponsored and promoted this event with KUFX Radio.
• Attendance at this event was estimated at 60 auto owners.
Pumpkins in the Park –
Guadalupe River Park & Gardens (GRPG) at Discovery
Meadow, Saturday, October 12, 2019
• Watershed Watch had a booth for the event
• The Consultant staffed the event
• Attendance was estimated at 13,000-15,000;
audience is families with children.
Day on the Bay –
Alviso Marine Park, Sunday, October 13, 2019
• Watershed Watch had a booth for the event.
• Attendance was estimated at 10,000; audience is residents.
All Spring 2020 events were cancelled because of the COVID-19 pandemic and resulting health
and safety restrictions for public gatherings. In lieu of in-person events the Program adapted to
provide:
• ONLINE EVENTS – Gathered webinars, virtual events, and online learning opportunities and
posted on the website “Events” page; advertised the page on Facebook
• VIRTUAL EVENT – Created a Car Wash Giveaway contest promoted through (4) radio station
partners
Task 7: Earned Media / Public Relations
Public Relations (PR) efforts are described below:
• Green Gardener Training Program – Fall 2019 class registration outreach
o Updated news release and radio commercials in English & Spanish; pitched news to
media / news outlets and requested sharing by Campaign Partners
o Posted news to blogs and media breaking news sites
o Media coverage included digital posts, radio Public Service Announcements and a
produced segment for KDTV Despierto Area de la Bahia
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•

Green Gardener Training, Litter Prevention, and Mercury In Fish editorial recorded
segments on KDTV Univision 14 Despierto Area de la Bahia, Spanish TV
o 2 minute segments featuring Aida Fairman (Watershed Watch spokesperson, Town
of Los Altos):




“Green Gardener Training Program” – Air date July 30, 2019
https://youtu.be/8xMtcJff2LY
“Preventing Litter” – Air date August 7, 2019
https://youtu.be/Lm71cTNtWrU
“Mercury in Fish” – Air date August 13, 2019
(link not available)

o Consultant coordinated the opportunities, provided stock footage, photos and
props, and translations
Task 8: Report + Workplan Development
Work completed by the consultant includes:
• Completed all media plans including establishing calendar of media schedules,
corresponding messages and events.
• Provided annual report of FY 18-19 Watershed Watch Campaign activities and results.
• Provided mid-year report of FY 19-20 Watershed Watch Campaign activities and results.
• Provided monthly activity reports, media summaries, invoices, partnership updates, and
web statistics.
• Prepared PowerPoint Presentations and delivered reports for meetings of the WEO AHTG.
• Examined SCVURPPP Public Opinion Survey report and recommendations; applied to Work
Plan developed for FY 20-21
Task 9: Meetings & Communications
The consultant attended and/or participated in WEO AHTG meetings as needed. Time was not
billed for attendance or travel/expenses; participation was donated to the campaign as addedvalue.
Campaign Evaluation:
The following is a summary of the measurable results of the FY 19-20 Campaign:
•

Media advertising delivered a minimum of 12,771,794 targeted and general audience gross
impressions.

•

The media partners provided a minimum added value package of benefits and resources of
$78,787 in addition to the $102,952 spent on advertising.

•

16 paid social media campaigns delivered 405,008 impressions and 158,409 engagements.

•

Social media delivered 36,187 organic impressions.
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•

Total (measured/realized) Value Added Resources from media and community partners:
$81,807.

•

The Campaign was present at four community events.

•

Car washes and discounts minimum (measured / reported) value $3,020

WEBSITE ACTIVITY
•

Total Visits: 122,723; compared to 61,033 in July 1, 2018-June 30, 2019 (+101%)

•

Unique Visitors: 104,292; compared to 53,168 in July 1, 2018-June 30, 2019 (+96%)

•

California Visits: 26,060; compared to 11,553 in July 1, 2018-June 30, 2019 (+126%)

•

Total Page Views: 155,325; compared to 78,887 in in July 1, 2018-June 30, 2019 (+96%)

•

Average Daily Page Views: 424; compared to 220 in in July 1, 2018-June 30, 2019 (+93%)

•

Total Events (video views, downloads, outbound referrals/links clicked, etc.): 5,205 (+14.4%
from 4,550 in previous year).

•

Total Downloads: 2,181 (+1.1% from 2,156 in previous year).

•

Requests on the website for materials (brochure, discount card, etc.): 8

•

Number of IPM or other queries via the website: 21

ASSESSMENTS AND RECOMMENDATIONS
Based on the consultant’s evaluation of Watershed Watch activities in FY 19-20, the following
tactics are recommended FY 20-21 to improve Watershed Watch Campaign effectiveness.
These tactics will be implemented as part of the FY 20-21 Work Plan if approved by the WEO
AHTG.
•

Reserve onsite events budget and media promotions for Spring 2021 pending postpandemic resuming of public events. Evaluate real-time situation in early 2021 to reallocate
assets and plan accordingly.

•

Schedule car wash events for June 2021 for lower risk of inclement weather.

•

Seek virtual event sponsorship opportunities with media and community partnerships, such
as online concert sponsorships, webinars,etc.

•

Develop video and online resources to use in lieu of in-person community engagement.
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•

Schedule WW media outside of San Jose’s planned sports partnership media to help our
resources go farther, not overlap with their efforts (minimal spending in October,
March/May).

•

Consider alternate kid-friendly activities or alternate use of beanbag toss board for lowcontact event participation if Spring 2021 events resume.
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Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

Sources:
Top Search Engine
Top Referrals

Most Downloaded

Contact Form

Watershed
Watch Activities

July 19

115

Total Visits:
2,775

1.

English-6
Spanish-4

Search Engines:
Google (+mobile)
Yahoo
Bing

•

Requests /
Comments:
English – 0
Spanish – 0

Media and
events:
No paid media
this month

17.9% direct
1.7% referral
78.8% search engines
1.2% social

•

Requests for
Discount Card /
Brochure:
English – 0
Spanish – 0

Approximately
72% fewer page
views and visits
than June when
TV, radio, web,
events and
several social
boosts drove
traffic to the site

Visits from
California:
375

es/about-watersheds/whyare-watersheds-important/
2. /es/residents/pollutionprevention-tips/
3. /
(home page)
4. /about-watersheds/whyare-watersheds-important/
5. /residents/green-gardenerprogram/find-a-greengardener/
6. /resources/for-businesses/
7. /residents/green-gardenerprogram
8. /es/residents/preventmercury-pollution/
9. /aboutwatersheds/volunteeropportunities/
10. /es/aboutwatersheds/stormwaterpollution/

Referral sources:
1. Facebook
2. Capitol
Wholesale
Nursery
3. Univision

•
•

•
•
•
•
•
•
•
•
•
•

Green Gardener Fall
Training
Green Gardener List
Storm Drain Pollution
Brochure
How Trash Gets into
Creeks SFR
Volunteer Opportunities
Concrete Brochure
Rain Garden Fact Sheet
TIE: Green Streets Fact
Sheet
Preventing Storm Drain
Pollution brochure
Earthmove/Heavy
Equipment Brochure
General Construction and
Site Supervision Trifold
Spill Response Fact Sheet
ICID Dumpster
ZunZun Flyer

Boosted post:
Mobile Cleaner
Litter Quiz
Events: (none)

Total 127 downloads
August
19

171

Total Visits:
3,977

1.
2.

Visits from
California:
572

3.
4.

/es/residents/pollutionprevention-tips/
es/about-watersheds/whyare-watersheds-important/
/
(home page)
/residents/green-gardenerprogram

English-6
Spanish-4

Search Engines:
Google (+mobile)
Bing
Yahoo
19.2% direct
1.5% referral

•
•
•
•

Green Gardener (GG) Fall
Training
How Trash Gets into
Creeks SFR
Mobile Cleaner Trifold
Green Gardener List

Requests /
Comments:
English – 1
Spanish – 0
Requests for
Discount Card /

Media and
events:
Green Gardener
radio, boosted
social

Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

5.

/residents/green-gardenerprogram/upcoming-greengardener-classes/
6. /es/residents/preventmercury-pollution/
7. /residents/green-gardenerprogram/find-a-greengardener/
8. /about-watersheds/whyare-watersheds-important/
9. /resources/for-businesses/
10. /es/aboutwatersheds/stormwaterpollution/
Sep 19

311

Total Visits:
7,363

1.
2.

Visits from
California:
863

3.

4.
5.
6.
7.
8.
9.

/es/residents/pollutionprevention-tips/
es/about-watersheds/whyare-watersheds-important/
/aboutwatersheds/volunteeropportunities/
/residents/automotivemaintenance/
/
(home page)
/residents/green-streets/
/about-watersheds/whyare-watersheds-important/
/es/residents/preventmercury-pollution/
/residents/pollution-

Sources:
Top Search Engine
Top Referrals

Most Downloaded

Contact Form

78.2% search engines
1.1% social

•
•
•

Brochure:
English – 0
Spanish – 0

Referral sources:
1. Facebook
2. Capitol
Wholesale
Nursery
3. Master
Gardeners SC

English-6
Spanish-4

•
•
•

Total 135 downloads

Search Engines:
Google (+mobile)
Yahoo
Bing

•

25.4% direct
6.5% referral
67.4% search engines
0.7% social

•
•
•
•
•

Referral sources:
1. Digital Ads
2. Pandora
3. Facebook
4. Capitol
Wholesale

Car Wash Brochure
ZunZun Flyer
Controlling Mosquitoes
Fact Sheet
General Construction and
Site Supervision Trifold
ICID Concrete Brochure
Machine Shop Fact Sheet

Watershed
Watch Activities

•

•
•
•

Public Participation
Opportunities
Guidelines for Commercial
and Light Industrial
Facilities
Car Wash Brochure
WW Discount Card
CarWash Flyer 9/10
CarWash Flyer 9/25
How Trash Gets into
Creeks SFR
Guidelines for Commercial
and Light Industrial
Facilities - Vietnamese
Rain Garden Fact Sheet
You are the Solution

Requests /
Comments:
English – 1
Spanish – 0
Requests for
Discount Card /
Brochure:
English – 1
Spanish – 0

Media and
events:
Car Wash Event
radio, boosted
social
Volunteer digital

Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

prevention-tips/
10. /es/aboutwatersheds/volunteeropportunities/
Oct 19

283

Total Visits:
6,639
Visits from
California:
521

1.

/es/residents/pollutionprevention-tips/
2. es/about-watersheds/whyare-watersheds-important/
3. /residents/green-streets/
4. /about-watersheds/whyare-watersheds-important/
5. /
(home page)
6. /residents/pollutionprevention-tips/
7. /es/residents/preventmercury-pollution/
8. /residents/where-doesyour-water-go/
9. /residents/green-gardenerprogram/trainingmaterials/
10. /residents/green-gardenerprogram/find-a-greengardener/

Sources:
Top Search Engine
Top Referrals

Most Downloaded

Nursery

Contact Form

Watershed
Watch Activities

Requests /
Comments:
English – 0
Spanish – 0

Media and
events:
10/12 Pumpkins
in the Park
10/13 Day on
the Bay

Brochure
Total 187 downloads

English-7
Spanish-3

Search Engines:
Google (+mobile)
Yahoo
Bing
18.2% direct
2.4% referral
79.1% search engines
0.3% social
Referral sources:
1. Digital Ads
2. Facebook
3. Capitol
Wholesale
Nursery
4. Master
Gardeners
1.

•
•
•
•
•
•
•
•
•
•

How Trash Gets into
Creeks SFR
WW Discount Card
Irrigation GG Training
Rain Garden Fact Sheet
Mulch/Compost GG
Training
IPM GG Training
Public Participation
Opportunities
Fertilizers/Air Qual GG
Training
Guidelines for Commercial
and Light Industrial
Facilities
How Trash Gets into
Creeks (Schools)

199 downloads

Requests for
Discount Card /
Brochure:
English – 0
Spanish – 0

Green Streets
digital
Green Gardener
social boost

Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

Sources:
Top Search Engine
Top Referrals

Most Downloaded

Contact Form

Watershed
Watch Activities

Nov 19

299

Total Visits:
6,639

1.

English-7
Spanish-3

Search Engines:
Google (+mobile)
Yahoo
Bing

•

Requests /
Comments:
English – 2
Spanish – 0

Media and
events:
Green Gardeer
digital + radio

22% direct
4% referral
73% search engines
0.4% social

•
•

Requests for
Discount Card /
Brochure:
English – 0
Spanish – 0

IPM Pro radio

Requests /
Comments:
English – 3
Spanish – 0

Media and
events:
Green Gardeer
digital (YouTube)

Requests for
Discount Card /
Brochure:
English – 0
Spanish – 0

IPM Pro Digital

Visits from
California:
436

Dec 19

179

/es/residents/pollutionprevention-tips/
2. es/about-watersheds/whyare-watersheds-important/
3. /residents/green-gardenerprogram/
4. /about-watersheds/
5. /about-watersheds/whyare-watersheds-important/
6. /
(home page)
7. /es/residents/preventmercury-pollution/
8. /residents/green-streets/
9. /residents/where-doesyour-water-go/
10. /residents/pollutionprevention-tips/

Total Visits:
4,171

1.

Visits from
California:
683

2.
3.
4.

5.

/es/aboutwatersheds/why-arewatersheds-important/
/es/residents/pollutionprevention-tips/
/about-watersheds/
/residents/less-toxicgardening/hiring-a-pestcontrol-company/
/residents/how-to-dispose-

Referral sources:
1. Digital Ads
2. YouTube
3. Facebook
Cuencashidfrogr
aficaskim1
4. Capitol
Wholesale
2.

English-7
Spanish-3

Search Engines:
Google (+mobile)
Yahoo
Bing
34% direct
11% referral
54% search engines
0.5%% paid search
0.5% social

•

•
•
•
•
•
•

How Trash Gets into
Creeks- SFR
Guidelines for Commercial
and Light Industrial
Facilities
Green Streets Fact Sheet
Public Participation
Opportunities
Outdoor Storage andSpill
Responseat Your
BusinessFact Sheet
Green Gardener List
Whre Does Your Water Go
Rain Garden Fact Sheet
Grow It Guide*
How Trash Gets into
Creeks-Schools

HHW social
boost

Total 157 downloads

•
•
•
•
•
•

How Trash Gets into
Creeks- SFR
Whre Does Your Water Go
Guidelines for Commercial
and Light Industrial
Facilities
Rain Garden Fact Sheet
Green Gardener List
Spill Response FS

HHW/Mercury
radio

Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

of-household-hazardouswaste/
6. /about-watersheds/whyare-watersheds-important/
7. /
(home page)
8. /residents/where-doesyour-water-go/
9. /residents/green-gardenerprogram/find-a-greengardener/
10. /es/aboutwatersheds/stormwaterpollution/

Jan 20

191

Total Visits:
4,596

1.
2.

Visits from
California:
945

3.

4.
5.
6.

7.
8.

/es/residents/pollutionprevention-tips/
/es/aboutwatersheds/why-arewatersheds-important/
/residents/how-to-disposeof-household-hazardouswaste/
/about-watersheds/
/about-watersheds/whyare-watersheds-important/
/residents/less-toxicgardening/hiring-a-pestcontrol-company/
/
(home page)
/residents/prevent-

Sources:
Top Search Engine
Top Referrals

Referral sources:
1. Digital Ads
2. YouTube
3. Master
Gardeners
4. Facebook
5. Capitol
Wholesale

English-8
Spanish-2

Search Engines:
Google (+mobile)
Bing
Yahoo
25.9%% direct
5.9%% referral
63.2% search engines
4.5%% paid search
0.5% social
Referral sources:
1. Digital Ads
2. YouTube
3. Capitol
Wholesale

Most Downloaded

•
•
•
•
•

Contact Form

HHW social
boost
(completion)

Home Repair Brochure
Roadwork Brochure
Carwash Brochure
Property Mgr Brochure
(IPM)
WW Discount Card

Lift of 82% in
visits, 94% page
views; 187%
California users
vs. December
2018

Total 83 downloads

•

Guidelines for Commercial
and Light Industrial
Facilities
• How Trash Gets into
Creeks- SFR
• Fluorescent Lamp Dropoffs
• Volunteer Opportunities
• Moible Cleaners FS
• Concrete Brochure
• General Contractor
Brochure
• ZunZun Flyer
TIE 3 each:
• Heavy Equipment
Brochure

Watershed
Watch Activities

Requests /
Comments:
English – 0
Spanish – 1

Media and
events:
IPM Pro video
(YouTube)

Requests for
Discount Card /
Brochure:
English – 1
Spanish – 0

HHW Digital
HHW/Mercury
radio
Storm Drain
social boost
Lift of 61% in
visits; 66.5%
page views;

Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

mercury-pollution/
/residents/where-doesyour-water-go/
10. /residents/prevent-litter/

Sources:
Top Search Engine
Top Referrals

Most Downloaded

3.

•

Facebook

9.

•
•
•

Contact Form

Watershed
Watch Activities

93.7% visits from
California
over Jan 2019

Painting Contractor
Brochure
Roadwork Brochure
You are the Solution
Brochure
Rain Garden Fact Sheet

Total 109 downloads
Feb 20

278

Total Visits:
6,341
Visits from
California:
609

1.

/es/residents/pollutionprevention-tips/
2. /es/aboutwatersheds/why-arewatersheds-important/
3. /residents/preventmercury-pollution/
4. /es/residents/preventmercury-pollution/
5. /about-watersheds/whyare-watersheds-important/
6. /
(home page)
7. /residents/where-doesyour-water-go/
8. /residents/prevent-litter/
9. /es/aboutwatersheds/stormwaterpollution/
10. /es/aboutwatersheds/frequentlyasked-questions/

English-5
Spanish-5

Search Engines:
Google (+mobile)
Yahoo
Bing
17.4%% direct
4.8%% referral
76.9% search engines
0.9% social
Referral sources:
1. Digital Ads
2. Facebook
3. Capitol
Wholesale
4.

•

How Trash Gets into
Creeks- SFR
• Mercury In Fish Brochure
English
• WW Discount Card
• Where Does Your Water
Go
• Green Gardener List
• Rain Garden FS
• Green Streets FS
• You are the Solution
brochure
TIE 4 each:
Good Bug Tub FS
• Healthy Garden FS
• Volunteer Opportunities

Total 138 downloads

Requests /
Comments:
English – 0
Spanish – 0
Requests for
Discount Card /
Brochure:
English – 3
Spanish – 0

Media and
events:
Mercury in Fish
Digital
(Eng/Span)
(580 hits to Eng
page; 398 hits to
Spanish)
Native Plants
social boost
Lift of 72% in
visits; 73% page
views; 17% visits
from California
over Feb 2019

Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

Sources:
Top Search Engine
Top Referrals

Most Downloaded

Contact Form

Watershed
Watch Activities

Mar 20

867

Total Visits:
21,267

1.
2.

English-6
Spanish-4

Search Engines:
Google (+mobile)
Bing
Yahoo

•
•
•

Requests /
Comments:
English – 4
Spanish – 0

Media and
events:
IPM Digital +
Mercury in Fish
Digital
(Eng/Span)

Visits from
California:
8,189

April 20

610

Total Visits:
14,561

/
(home page)
/es/aboutwatersheds/why-arewatersheds-important/
3. /es/residents/pollutionprevention-tips/
4. /es/ (Span home page)
5. /residents/less-toxicgardening/integrated-pestmanagement-ipm/
6. residents/prevent-mercurypollution/
7. /es/residents/preventmercury-pollution/
8. /aboutwatersheds/volunteeropportunities
9. /about-watersheds/whyare-watersheds-important/
10. /residents/less-toxicgardening/

1.
2.

Visits from
California:
2,046

3.

/es/residents/pollutionprevention-tips/
/es/aboutwatersheds/why-arewatersheds-important/
/es/residents/preventmercury-pollution/

14.21% direct
39.9%% referral
39.77% search
engines
6.12% social
Referral sources:
1. YouTube/google
ads
2. Digital Ads
3. Facebook
4. Capitol
Wholesale

English-5
Spanish-5

•
•
•

Mercury In Fish LAKES
Mercury In Fish (English)
How Trash Gets into
Creeks- SFR
Where Does Your Water
Go
Storm Drain Pollution Bro
You are the Solution
brochure
CFL Disposal Locations
Green Gardener List
Mobile Cleaner Fact Sheet

•
•
•
TIE:
• Spill Response/Outdoor
Stg FS
• WW Disocunt Card

Requests for
Discount Card /
Brochure:
English – 1
Spanish – 0

IPM Radio
IPM Quiz
Lift of 216% in
visits; 214% page
views; 1344%
visits from
California
vs prev 31 days

Total 285 downloads

Search Engines:
Google (+mobile)
Yahoo
Bing

•

14.94% direct
1.18% referral

•
•

•
•

How Trash Gets into
Creeks- SFR
Mercury In Fish (English)
Where Does Your Water
Go
Green Streets LID FS
Volunteer Opportunities

Youtube IPM DIY
video

Requests /
Comments:
English – 2
Spanish – 0

City of San Jose
Google ads
campaign
Media and
events:
IPM Digital
(Eng/Span)

Requests for
Discount Card /

Youtube IPM DIY
video + Cigarette

Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

4.

/about-watersheds/whyare-watersheds-important/
5. / (home page)
6. residents/prevent-mercurypollution/
7. /es/residents/less-toxicgardening
8. /residents/where-doesyour-water-go/
9. /residents/less-toxicgardening/
10. /es/ (Spanish home page)
May 20

1,275

Total Visits:
32,324
Visits from
California:
11,024

1.
2.

/ (home page)
/es/residents/pollutionprevention-tips/
3. /es/aboutwatersheds/why-arewatersheds-important/
4. /es/ (Spanish home page)
5. /about-watersheds/whyare-watersheds-important/
6. /residents/ pollutionprevention-tips/
7. /es/residents/preventmercury-pollution/
8. /residents/where-doesyour-water-go/
9. /residents/events/
10. /es/aboutwatersheds/stormwater-

Sources:
Top Search Engine
Top Referrals

Most Downloaded

Contact Form

Watershed
Watch Activities

1.99% youtube
81.08% search
engines
0.81% social

•
•

Brochure:
English – 0
Spanish – 0

Liter

Referral sources:
1. YouTube/google
ads
2. Digital Ads
3. Facebook
4. Capitol
Wholesale
English-5
Spanish-5

Search Engines:
Google (+mobile)
Bing
Yahoo
5.75% direct
1.14% referral
50.32% youtube
41.62% search
engines
1.18% social
Referral sources:
1. YouTube/google
ads
2. Digital Ads
3. Facebook
4. Capitol

•
•
•

Water Beat Book
Solution To Water
Pollution
Rain Garden FS
Fluorescent Lights Disposal
Locations
Controlling Ants IPM FS

Cigarette Litter
Quiz
3900 visits from
Peru!

Total 160 downloads

•
•
•
•
•
•
•
•
•
•

Don Edwards Coloring
Page
How Trash Gets into
Creeks- SFR
Mercury In Fish (English)
Mercury in Fish (LAKES)
Where Does Your Water
Go
Keep Family Safe Mercury
Fact Sheet
Outdoor Sensory Scav
Hunt
Mercury In Fish
(Vietnamese)
Controlling Ants IPM Fact
Sheet
Snails Slugs IPM Fact
Sheete

IPM Radio

Requests /
Comments:
English – 2
Spanish – 0
Requests for
Discount Card /
Brochure:
English – 0
Spanish – 0

Media and
events:
Youtube IPM
Cigarette Liter
FB Boost Online
Activities –
Promote WW
website for
activities
City of San Jose
Google Ads
campaign

Watershed Watch Campaign
Website Statistics Report
FY 19-20
Month

Avg.
Page
Views/
Day

Total Visits
CA Visits

Top pages

No. of Top
Pages

pollution/

Sources:
Top Search Engine
Top Referrals

Most Downloaded

Contact Form

Watershed
Watch Activities

Requests /
Comments:
English – 5
Spanish – 0

Media and
events:

Wholesale
Total 387 downloads

Jun 20

504

Total Visits:
12,070
Visits from
California:
1,172

11. /es/residents/pollutionprevention-tips/
12. /es/aboutwatersheds/why-arewatersheds-important/
13. / (home page)
14. /residents/preventmercury-pollution/
15. /es/residents/less-toxicgardening/
16. /es/residents/preventmercury-pollution/
17. /residents/where-doesyour-water-go/
18. /residents/prevent-litter/
19. /es/aboutwatersheds/frequentlyasked-questions/
20. /about-watersheds/whyare-watersheds-important/

English-5
Spanish-5

Search Engines:
Google (+mobile)
Bing
Yahoo
14.6% direct
1.1% referral
3.6% youtube
80% search engines
0.6% social
Referral sources:
5. YouTube/google
ads
6. Digital Ads
7. Facebook

•
•
•
•
•
•
•
•

How Trash Gets into
Creeks- SFR
Storm Drain Pollution
CFL Disposal Sites HHW
Restaurant Fact Sheet
Where Does Your Water
Go
Mercury In Fish (English)
Mercury in Fish (LAKES)
Green Gardener List

Total 214 downloads

Requests for
Discount Card /
Brochure:
English – 2
Spanish – 0

Youtube
“Karma” Liter
FB Boost Online
Activities –
Promote WW
website for
activities

Appendix 7-2
SCVURPPP 2020 Public Opinion Survey Report

FY 19-20 Annual Report

September 30, 2020

2020 Public Opinion Survey
Prepared for Santa Clara Valley Pollution
Prevention Program

Contact:
Miranda Everitt
Senior Researcher

August 10, 2020

320-888

TO

Interested Parties

FROM

Dave Metz and Miranda Everitt
FM3 Research

RE:

2020 Public Opinion Survey Results

DATE

August 10, 2020

Fairbank, Maslin, Maullin, Metz & Associates (FM3) recently completed a survey of residents of the Santa Clara
Valley basin on behalf of the Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP). The
primary objectives of this survey were:
•
•
•
•

Measuring Goals from the SCVURPPP Watershed Education and Outreach Strategy
Assess resident attitudes and opinions about water pollution, water quality, the watershed, and related issues
Provide tracking and new data on resident behaviors with respect to specific actions to be taken to prevent
pollution of local creeks, wetlands, and the San Francisco Bay
Tracking attitudes and opinions on water issues and pollution prevention behaviors among local high school
students

Methodology
The survey was conducted May 3-10 and 15-21, 2020, via online and phone (landline and cell) interviews with 651
residents of the Santa Clara Valley Basin. This includes 571 adults (ages 18+) drawn from voter households and 80
high-school-aged residents drawn from voter households and online panels.1
The survey's overall margin of sampling error is +/-3.8% at the 95% confidence level. Due to rounding, some
percentages do not add up to 100%.
When appropriate, results have been compared to previous surveys with similar populations, including:
•
•
•
•
•

1

2014 EMC Research survey among Santa Clara Basin residents ages 15 and older
2009 EMC Research survey among Santa Clara Basin residents ages 15 and older
2003 EMC Research survey among Santa Clara Basin residents ages 15 and older
2002 EMC Research survey in the Santa Clara Water Pollution Control Plant Service Area among respondents
ages18 and older
1999 Fairbank, Maslin, Maullin & Associates (FMMA)survey among Santa Clara Basin residents ages 16 and
older

Weights were applied to match the age distribution of residents ages 15+.
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•
•
•

1996 Fairbank, Maslin, Maullin & Associates (FMMA) survey among Santa Clara Basin residents ages 16 and
older
1994 Fairbank, Maslin, Maullin & Associates (FMMA) survey among City of San José residents ages 18 and
older
1991 Sievers Research Company survey among Santa Clara County residents ages 18 and older

Executive Summary
Overall, the study showed that Santa Clara Valley Basin residents continue to understand that their actions impact
local water quality, and they continue to value pollution prevention. Three of six objectives for increased
knowledge and action on watershed protection have been met.
•
•

•

•

•

•

While residents are broadly concerned about pollution and litter, these rank far behind housing costs,
homelessness, traffic and unemployment. However, residents are largely optimistic generally.
Residents are more likely to report taking several pollution prevention actions, specifically hiring
exterminators who use less-toxic methods, using less-toxic substances at home, washing a car on an unpaved
surface, and using watershed-friendly gardening.
Three goals for behavior and attitude change have been achieved.
• 80% of residents know that water that flows into storm drains is not treated
• 79% of residents recognize that their daily actions contribute to water pollution
• 85% of high school students have taken at least one of three watershed pollution prevention actions
(proper disposal of trash, taking their car to a commercial car wash, or washing it on an unpaved surface)
Three goals for behavior and attitude change have not been achieved.
• 22% of Santa Clara Valley residents reporting taking at least two stormwater pollution prevention actions.
While this is an improvement over the last survey, when 18% took at least two actions, the goal was 35%.
• 17% of residents report using watershed-friendly, sustainable techniques (such as rain gardens, and
removing paved surfaces) in their yard or garden to reduce runoff. Again, this is an improvement over the
last survey (7%) but falls short of the goal of 20%.
• 33% of residents reported throwing litter in garbage cans and not in the street -- short of the goal of 67%.
However, the share who either already do this or are "very willing" to is 92%. As described in Page 28 of
this report, we believe this difference is due to the structure of the online questionnaire first employed
this year. We piloted a different approach to inform future tracking surveys which found that 98% say
they throw their litter in garbage cans and not the street.
While younger residents were less likely to report taking many of these actions, they report substantial
willingness to do so -- an indication that as they age into adulthood, they will have pollution prevention
behaviors in mind.
Familiarity with the Household Hazardous Waste program and MyWatershedWatch.org has increased.

Page 3

The remainder of this report includes slides with our key findings and communications recommendations, as well
as topline survey results for all respondents, respondents ages 18+ and for respondents ages 15 to 17, presented
separately.
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Key Findings from a Survey of Residents
Conducted May 3-10 & 15-21, 2020

320-888

Methodology
✓ 651 interviews with residents of the Santa Clara Valley
Basin drawn from voter households
✓ Includes 80 high-school-aged residents drawn from voter
households and online panels
✓ Conducted May 3-10 and 15-21, 2020, online and
via landline and cell phones
✓ Margin of sampling error of +/-3.8% at the
95% confidence level
✓ Due to rounding, some percentages do not add up to
100%
✓ Selected comparisons to prior research by EMC and FM3
1

Goals
The primary objectives of this survey were:
✓ Measuring Goals from the SCVURPPP Watershed Education
and Outreach Strategy
✓ Assess resident attitudes and opinions about water
pollution, water quality, the watershed, and related issues
✓ Provide tracking and new data on resident behaviors with
respect to specific actions to be taken to prevent pollution
of local creeks, wetlands, and the San Francisco Bay
✓ Tracking attitudes and opinions on water issues and
pollution prevention behaviors among local high school
students

2

Key Findings
✓ Santa Clara Valley Basin residents continue to understand
that their actions impact local water quality, and they
continue to value pollution prevention and watershed
protection actions.
✓ While residents are broadly concerned about pollution
and litter, these rank far behind housing costs,
homelessness, traffic and unemployment. However,
residents are largely optimistic generally.
✓ Several goals for behavior and attitude change have been
achieved.
✓ Familiarity with the Household Hazardous Waste program
and MyWatershedWatch.org has increased.

3
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Residents increasingly felt the county
is on the right track.
Do you feel that things in Santa Clara County are generally
going in the right direction or do you feel things have
gotten pretty seriously off on the wrong track?
2003

Right Direction

48%

Wrong Track

43%

2009

9%

2020

57%

56%

22%

24%

21%

20%

50%

33%
17%
Undecided

2014

Q1.
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Residents were broadly concerned about
housing costs; climate and pollution were in a
lower tier though majorities were concerned.
Very Ser. Prob.

Smwt. Ser. Prob.

Not Too Ser. Prob.

The cost of housing

Not at All Ser. Prob.

76%

Homelessness

Very/Smwt.
Ser. Prob.
93%

Don't Know

17%

64%

6%

90%

10%

85%

26%

Traffic congestion

58%

The cost of healthcare

57%

26%

11%

Unemployment, loss of jobs

56%

25%

10% 5%

81%

13% 9%

76%

Climate change
Pollution of the San Francisco Bay
Litter
Pollution of water in local creeks

50%

26%

40%

32%

31%
28%

Hazardous waste disposal

27%
23%

13%

37%

35%

The quality of local public education
The quality of drinking water

27%

37%
31%
26%

5% 10%

24%

31%

6%

83%

72%
68%

17% 7% 11%

66%

19%

65%

19%
26%

5%

9% 7%

8% 15%
19%

6%

57%
49%

Q2. Please tell me if you feel each of the following is a very serious problem facing the Santa Clara Valley region, is a very serious problem, a somewhat serious
problem, a not too serious problem, or not a serious problem at all in this region.
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Pollution of the Bay and hazardous waste
disposal were more concerning than prior years.
(Very/Somewhat Serious Problem)
Problem
Pollution of the
San Francisco Bay
Hazardous waste
disposal
Litter
Unemployment,
loss of jobs
The quality of
drinking water
Pollution of water in
local creeks
Traffic congestion
The quality of local
public education

March May February September February April May 2014-2020
1996 1999
2002
2003
2009
2014 2020 Difference
83%

81%

--

77%

68%

57%

72%

+17%

79%

70%

--

59%

47%

42%

57%

+15%

--

--

--

--

55%

55%

68%

+13%

73%

52%

83%

96%

93%

69%

81%

+12%

65%

54%

--

58%

39%

39%

49%

+10%

77%

75%

--

68%

58%

58%

66%

+8%

91%

95%

90%

86%

73%

83%

85%

+2%

76%

71%

--

77%

65%

63%

65%

+2%

Q2. Please tell me if you feel each of the following is a very serious problem facing the Santa Clara Valley region, is a very serious problem, a somewhat serious
problem, a not too serious problem, or not a serious problem at all in this region.
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Two in five said they recall the term
“watersheds,” a 10-point increase since 2014.
Do you recall ever seeing or hearing
anything about “watersheds”?
(Yes)
May 2020

42%

April 2014

32%

February 2009

37%

September 2003
May 1999

46%
27%

Q3.
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Those most likely to say they
recalled “watersheds” were older and
had more formal education.
Do you recall ever seeing or hearing
anything about “watersheds”?
(Yes)

42%

These residents were disproportionately:
▪ Ages 65-74 (69%)
▪ Retired (64%)
▪ Men ages 50+ (63%)
▪ Ages 65+ (61%)
▪ Newspaper readers (61%)
▪ College-educated men (60%)
▪ White residents (59%)

Q3. Do you recall ever seeing or hearing anything about “watersheds”?
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Most who are familiar with “watersheds”
identify what they are or say they are polluted.
Can you tell me in a few words what you heard or saw?
(Open-ended; Asked of Those Aware of “Watersheds” Only; N=275)
15%
Where water drains into a water body
It is polluted/dry/flooding/low
15%
It needs an upgrade/rebuild/protection/cleaning/maintenance
14%
Where water is stored/collected
9%
In the news/mail/articles/notes/newspaper
8%
7%
A source of clean water supply
7%
Need more information/not enough/know it in general
Helps filter ground water 1%
It is protected/well-constructed 1%
Area for wildlife 0%
Other
Don’t know/Not sure/Don’t recall
Refused

13%
10%
3%

Q4.
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Verbatim Responses on Watershed Awareness
Can you tell me in a few words what you heard or saw?
(Open-ended; Asked of Those Aware of “Watersheds” Only; N=275)
For people living on
higher ground or on a
hill, it had something to
do with floods, I think ...

Watersheds are being
depleted and we need
to be ready for next
drought.

Not much except signs
saying “Watershed
drainage.”

Large area of
land where water
naturally runs
toward the sea.

It’s a
stagnant
pool of
water.

I just remember Watershed Watch.
“Don't waste water” was one of the
messages.

They are
important for the
environment and
we are losing our
watersheds.

I’ve heard info
about Coyote
Creek, Guadalupe
River, Pajero River,
Stevens Creek,
Penetencia Creek
and others and the
effects of trash and
chemical runoff
and flooding.

I think the watersheds are
where they store the water
underground and access is seen
in the ponds above it.

Q4. Can you tell me in a few words what you heard or saw?
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One-third correctly identified a watershed
as an area where water collects and
drains to a lower elevation.
In your own words, can you tell me what the term “watershed” means to you?
Response

May
1999

February
2009

April
2014

May
2020

Area where water collects then
drains to lower elevation

27%

27%

27%

32%

A structure or building for
holding or keeping water
A network or structure essential to
clean drinking water
An overhang that shades water

26%

14%

16%

19%

N/A

N/A

N/A

7%

1%

1%

1%

3%

Water pollution mention

N/A

N/A

N/A

2%

An underground water source

N/A

N/A

N/A

1%

Other

6%

4%

4%

6%

Don’t Know

39%

48%

41%

29%

Q5.
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Residents were largely aware that water
from storm drains ends up in the Bay; they
were split on whether that water is filtered.
For each of the following statements, please tell me if you believe it is
definitely true, probably true, probably not true or definitely not true.
Def. True

Prob. True

Water that runs into the
storm drains from yards,
driveways, and streets, goes
into local creeks, rivers, and
the Bay without being treated.
Storm drains and sewers are
part of the same underground
system.
The water and other
substances that flow through
the storm drain system are
treated and filtered to remove
wastes before they are
discharged from the system.

Don't Know

36%

18%

14%

Prob. Not True

44%

34%

33%

12% 14%

10%

Total
True

Total
Not True

8% 11%

80%

12%

22%

53%

35%

47%

42%

Def. Not True

24%

18%

Q8.
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There has been relatively little change in
residents’ understandings of these facts.
(Total True)
Problem
Storm drains and sewers
are part of the same
underground system.
Water that runs into the
storm drains from yards,
driveways, and streets,
goes into local creeks,
rivers, and the Bay
without being treated.

May February September February April May 2014-2020
1999
2002
2003
2009
2014 2020 Difference

51%

49%

54%

49%

48% 53%

+5%

--

--

--

81%

76% 80%

+4%

52%

56%

51%

49% 47%

-2%

The water and other
substances that flow
through the storm drain
41%
system are treated and
filtered to remove wastes
before they are discharged
from the system.

Q8. For each of the following statements, please tell me if you believe it is definitely true, probably true, probably not true or definitely not true.
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As in prior years, residents identified garbage,
oil and chemicals as chief pollutants.
From what you know, what are two types of pollutants
that enter the bay and affect its water quality?
(Up to 2 Responses Accepted)
September February April May
Type of Pollutants
2003
2009
2014 2020
Garbage/trash
16%
19%
20% 34%
Oil/grease from automobiles that leak or is
44%
43%
35% 28%
spilled/disposed of in storm drains
Chemicals
25%
27%
28% 23%
Pesticides, herbicides and fertilizer from lawns,
19%
18%
19% 20%
gardens, farms, etc.
Industrial wastes
14%
13%
12%
9%
Biological contaminants from litter,
4%
8%
8%
9%
organic matter, and animal wastes
Sewage
8%
3%
6%
5%
Metals found in vehicle exhaust, weathered paint,
7%
2%
2%
3%
metal plating, tires, etc.
Mercury
-1%
2%
3%
Hazardous waste/carcinogens
6%
2%
5%
2%
Medical/hospital waste
0%
1%
3%
2%
Oil from ships/boats
3%
1%
5%
0%
Other mentions
12%
6%
3%
3%
Don't Know
7%
12%
16% 15%
Q9.
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High-school students are least likely to
understand that water from storm drains goes
into waters without being treated.
Water that runs into the storm drains from yards, driveways, and streets,
goes into local creeks, rivers, and the Bay without being treated.
Demographic Group

Total True

Age
15-17

52%

18-29

77%

30-39

79%

40-49

83%

50-64

81%

65+

83%

Gender
Men

80%

Women

79%

Q8c. For each of the following statements, please tell me if you believe it is definitely true, probably true, probably not true or definitely not true
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Two in five felt that their personal choices have
a “very large impact” on water quality.
In general, would you say that the personal choices of families and
individuals have a very large impact, only a minor impact, or no impact
at all on the quality of water in the watershed?
Very Large Impact

May 2020

April 2014

February 2009

Only Minor Impact

41%

33%

37%

No Impact at All

34%

33%

34%

6%

13%

10%

Don't Know

19%

21%

18%

Q6.
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Older residents, Latinos and those in West
Valley communities were more likely to assign a
“very large impact” to personal choices.
In general, would you say that the personal choices of families and individuals have a very large
impact, only a minor impact, or no impact at all on the quality of water in the watershed?
(Very Large Impact)

41%

Disproportionately Saw a “Very Large Impact”
from Personal Choices:
▪ Ages 65-74 (56%)
▪ West Valley communities (53%)
▪ Unemployed residents (49%)
▪ Ages 40-49 (48%)
▪ Latino residents (47%)
▪ Ages 50-64 (46%)

Q6.
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More than nine in ten said that large
companies are “very responsible”
for causing water pollution.
I’m going to mention some people and groups of people that may be responsible for
causing water pollution. Please tell me whether you personally believe that group is very
responsible, somewhat responsible, or not at all responsible for causing water pollution.
Total
Very Resp.
Smwt. Resp.
Not at All Resp.
Don't Know
Resp.
Large industrial or
92%
74%
18%
manufacturing companies

Government agencies

43%

Farmers and ranchers

41%

Small and medium-sized
businesses like restaurants
and dry cleaners
Private residents

27%
21%

40%
40%
55%
58%

9% 8%

83%

13% 6%

82%

11% 7%

82%

16% 6%

79%

Q7.
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The degree of responsibility they assign to each
agency has changed little since 2014.
(Total Responsible)
Response

May
1999

February
2009

April
2014

May
2020

2014-2020
Difference

Government agencies

80%

76%

76%

83%

+7%

Farmers and ranchers

76%

75%

75%

82%

+7%

Private residents

74%

81%

75%

79%

+4%

Large industrial or
manufacturing companies

93%

92%

90%

92%

+2%

Small and medium-sized
businesses like restaurants and
dry cleaners

78%

84%

82%

82%

0%

Q7. I’m going to mention some people and groups of people that may be responsible for causing water pollution. Please tell me whether you personally
believe that group is very responsible, somewhat responsible, or not at all responsible for causing water pollution.
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Familiarity with the Household
Hazardous Waste program and
MyWatershedWatch.org has increased.
I’m going to read you a list of items. Please tell me if you
have a favorable or unfavorable opinion of each one.
Familiar With

The Household
Hazardous Waste
Program

May 2020
April 2014
February 2009

May 2020
The Watershed Watch
April 2014
Hotline
February 2009

Never Heard Of

56%
53%
50%

16%
12%

May 2020 16%
The website
April 2014 13%
MyWatershedWatch.org
February 2009 9%

Can't Rate

36%
41%
44%

74%
85%
50%

6%
6%

10%
87%

73%
83%
84%

8%

5%

11%
6%

Q13.
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Goals Assessment and Survey Approach
✓ This is the first SCVURPPP survey conducted with a dual-mode approach,
employing phone and online interviews. This necessary transition away
from the expensive practice of Random Digit Dialing (RDD) allows for more
representative responses by providing cell phone, landline and email
modes of interview.
✓ In the battery question asking about pollution prevention behaviors,
respondents have historically been offered the options to say whether they
were “very willing,” “somewhat willing,” “somewhat unwilling,” or “very
unwilling” to take an action – or to say that they already do that action
now.

✓ In this year’s survey, online respondents were systematically more likely
than phone respondents to select “very willing” than “do now” in Question
12. Therefore, to maintain consistency, results of the combined “do now”
and “very willing” shares are noted where appropriate.
✓ We have tested a modified online questionnaire approach to address this
issue for future iterations of the survey; results of this are presented
beginning on Slide 45.
24

Build resident awareness of watershed and
urban runoff pollution issues
Objective: In 2019, 75% of residents will know that water
that flows into storm drains is not treated.
Share of residents who knew that water flows
into storm drains is not treated
2009

2014

2020

81%

75%

80%
25

Inform audiences that indoor and outdoor
daily activities impact our watershed
Objective: In 2019, 75% of residents will recognize that
their daily actions contribute to water pollution.
Share of residents who recognize that their
daily actions contribute to water pollution
2009

2014

2020

84%

75%

79%
26

Change behaviors that
negatively impact the watershed
Objective: By 2019, 35% of Santa Clara Valley residents will
take at least two stormwater pollution prevention actions.
Share of Residents Doing At Least 2: Recycle Used Motor Oil, Take Leftover Paints to HHW
Collection, Use Less-Toxic Methods, Sweep Driveway, Use Carwash, Wash on Unpaved Surface
2014

2020

18%

22%
Do Now &
Very Willing:
88% in 2020

27

Encourage behaviors that protect,
preserve, and restore the watershed
Objective: By 2019, 20% of residents will report using watershedfriendly, sustainable techniques (such as rain gardens, and removing
paved surfaces) in their yard or garden to reduce runoff.
Share Who Already Use Watershed-Friendly
Techniques
2014

2020

7%

17%
Do Now &
Very Willing:
49% in 2014
53% in 2020
28

Encourage behaviors that protect,
preserve, and restore the watershed
Objective: By 2019, 67% of residents will report throwing
litter in garbage cans and not in the street.
Share Who Already Throw Litter in Garbage Cans
and Not on The Street
2014

2020

57%

33%

Do Now &
Very Willing:
96% in 2014
92% in 2020
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High school students will make educated choices
about behaviors that benefit the watershed
Objective: In 2019, 75% of high school students will take at least one of 3
watershed pollution prevention actions (proper disposal of trash, taking their
car to a commercial car wash, or washing it on an unpaved surface).
Share of High School Students Taking At Least One of
Three Specific Watershed Pollution Prevention Actions
2014

2020

68%

85%
30

31

Very broad majorities said they are “very
willing” or already throw litter in the garbage,
use re-usable bags, and dispose of paint and oil.
Here are some actions people can take to keep pollution out of storm drains so it won’t harm local
creeks, wetlands, and the San Francisco Bay. Please tell me how willing you would be to take that
action, using a scale of very willing, somewhat willing, not too willing, or not at all willing.
Do Now

Very Will.

Smwt. Will.

Throw litter in a garbage can and not
in the street

33%

When it is allowed, use re-usable
shopping bags instead of paper bags
provided by stores

31%

Get your car’s oil changed at a
service station rather than doing it
yourself

28%

Take leftover paints, insecticides and
other Hazardous Wastes to a
Household Hazardous Waste
collection center

20%

Not Too Will.

Not at All Will.

Don't Know

59%

49%

47%

53%

12%

10% 5%

17%

Do Now/
Very Will.
92%

80%

5%

75%

5% 6%

73%

Q12.
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More than three in five were “very willing” or
already take their car to a car wash, sweep their
driveway, and use less-toxic practices.
Do Now

Very Will.

Smwt. Will.

Not Too Will.

Take your car to a car wash instead
of washing it yourself in the street or
driveway

23%

Sweep down your driveway with a
broom instead of hosing it down
with water

20%

44%

Take used fluorescent lamps and
light bulbs to a household hazardous
waste facility or event

19%

44%

Use less-toxic substances and
methods, such as baits and traps
instead of poisonous sprays, to
control pests and weeds in your
lawn and garden

17%

41%

46%

Not at All Will.

Don't Know

20%

Do Now/
Very Will.

6%

64%

20%

12%

64%

20%

6% 7%

63%

25%

10%

63%

6%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing.
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Fewer reported willingness to recycle used
motor oil after changing it themselves.
Do Now

Very Will.

Smwt. Will.

Hire exterminators and pest control
professionals that use less-toxic pest 10%
control methods
Report someone you see dumping
harmful substances into the storm
drain

Not Too Will.

Not at All Will.

51%

18%

58%

*Hire landscape and yard
maintenance contractors that use
less-toxic weed and pest control 13%
methods

42%

If you changed your oil yourself,
recycle used motor oil by placing it 11%
out for curbside collection

44%

Don't Know

26%

16%

8%

5% 8%

Do Now/
Very Will.

14%

61%

5%

61%

16%

55%

33%

55%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Residents were less enthusiastic about creek
clean-ups compared with other pollution
prevention actions.
Do Now

Very Will.

Smwt. Will.

Not Too Will.

*Use watershed-friendly, sustainable
techniques in your yard or garden to
reduce runoff, such as building a rain 10%
garden or removing paved surfaces
If you washed your car yourself,
wash your car on an unpaved
surface, instead of in the street or 7%
driveway

Participate in creek clean-ups

6%

Not at All Will.

43%

35%

26%

30%

6%

7%

Do Now/
Very Will.

53%

26%

42%

15% 10% 6%

32%

15% 10% 7%

37%

Don't Know

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Positive Changes in Behaviors
(Do Now/Very Willing)
Action
Hire exterminators and pest
control professionals that use
less-toxic pest control methods

March May February September February April
1996 1999
2002
2003
2009
2014
--

--

--

--

--

54%

May 2014-2020
2020 Difference
61%

+11%

Use less-toxic substances and
methods, such as baits and
traps instead of poisonous
69% 63%
59%
63%
63%
55% 63%
+8%
sprays, to control pests and
weeds in your lawn and garden
If you washed your car yourself,
wash your car on an unpaved
38%
36%
37%
37% 42%
+5%
surface, instead of in the street 45% 40%
or driveway
*Hire landscape and yard
maintenance contractors that
-----50% 55%
+5%
use less-toxic weed and pest
control methods
*Use watershed-friendly,
sustainable techniques in your
yard or garden to reduce runoff, -----49% 53%
+4%
such as building a rain garden
or removing
paved
Q12. Here
are somesurfaces
actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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No Change in Behaviors
(Do Now/Very Willing)
Action

March May February September February April
1996 1999
2002
2003
2009
2014

May 2014-2020
2020 Difference

Report someone you see
dumping harmful substances
into the storm drain

--

66%

--

--

71%

60%

61%

+1%

Participate in creek clean-ups

--

38%

--

--

40%

32%

32%

0%

Take leftover paints,
insecticides and other
Hazardous Wastes to a
79%
Household Hazardous Waste
collection center

75%

70%

74%

79%

74%

73%

-1%

Take your car to a car wash
instead of washing it yourself 65%
in the street or driveway

66%

61%

58%

67%

65%

64%

-1%

--

--

95%

--

96%

92%

-4%

Throw litter in a garbage can
and not in the street

--

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Negative Changes in Behaviors
(Do Now/Very Willing)
Action

March May February September February April
1996 1999
2002
2003
2009
2014

Take used fluorescent lamps
and light bulbs to a
-household hazardous waste
facility or event
Get your car’s oil changed
at a service station rather
-than doing it yourself
If you changed your oil
yourself, recycle used motor
79%
oil by placing it out for
curbside collection
Sweep down your driveway
with a broom instead of
70%
hosing it down with water
When it is allowed, use
re-usable shopping bags
-instead of paper bags
provided by stores

May 2014-2020
2020 Difference

--

--

58%

74%

67%

63%

-4%

--

73%

79%

78%

80%

75%

-5%

79%

75%

68%

65%

61%

55%

-6%

69%

65%

62%

74%

71%

64%

-7%

--

--

--

70%

88%

80%

-8%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing.
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Younger residents were less likely to act.
(Do Now/Very Willing)
Action
Throw litter in a garbage
can and not in the street
When it is allowed, use
re-usable shopping bags
instead of paper bags
provided by stores
Get your car’s oil changed
at a service station rather
than doing it yourself
Take leftover paints,
insecticides and other
Hazardous Wastes to a
Household Hazardous
Waste collection center
Take your car to a car wash
instead of washing
it yourself in the
street or driveway
Sweep down your driveway
with a broom instead of
hosing it down with water

Age
30-39 40-49

All
Residents

15-17

18-29

92%

69%

97%

87%

80%

66%

81%

76%

45%

72%

50-64

65+

96%

95%

95%

74%

83%

83%

83%

78%

69%

78%

80%

83%

48%

48%

74%

77%

83%

85%

64%

42%

55%

59%

72%

73%

66%

64%

48%

54%

61%

68%

71%

71%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Teens were less likely to report using less-toxic
substances or hiring exterminators, likely
because they do not have purchasing power.
(Do Now/Very Willing)

Action

Take used fluorescent
lamps and light bulbs to a
household hazardous waste
facility or event
Use less-toxic substances
and methods, such as baits
and traps instead of
poisonous sprays, to
control pests and weeds in
your lawn and garden
Hire exterminators and
pest control professionals
that use less-toxic
pest control methods
Report someone you see
dumping harmful
substances into the
storm drain

Age
30-39 40-49

All
Residents

15-17

18-29

64%

47%

39%

69%

62%

47%

67%

61%

34%

61%

40%

50-64

65+

63%

75%

76%

60%

60%

68%

66%

58%

61%

68%

63%

64%

55%

74%

68%

60%

51%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Residents in their 20s were especially likely to
garden sustainably and do creek cleanups.
(Do Now/Very Willing)
Action

*Hire landscape and yard
maintenance contractors that
use less-toxic weed and pest
control methods
If you changed your oil
yourself, recycle used motor
oil by placing it out for
curbside collection
*Use watershed-friendly,
sustainable techniques in
your yard or garden to reduce
runoff, such as building a
rain garden or removing
paved surfaces
If you washed your car
yourself, wash your car on an
unpaved surface, instead of in
the street or driveway
Participate in creek clean-ups

All
Residents 15-17

18-29

Age
30-39 40-49

50-64

65+

55%

40%

46%

48%

60%

61%

60%

54%

39%

62%

52%

59%

54%

48%

53%

42%

60%

57%

59%

47%

53%

42%

40%

51%

53%

35%

42%

27%

32%

28%

43%

38%

25%

32%

24%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Women are more likely to do or be willing to do
a variety of pollution prevention actions.
(Do Now/Very Willing)
Action
Throw litter in a garbage can and not in the street
When it is allowed, use re-usable shopping bags
instead of paper bags provided by stores
Get your car’s oil changed at a service station
rather than doing it yourself
Take leftover paints, insecticides and other Hazardous Wastes
to a Household Hazardous Waste collection center
Take your car to a car wash instead of washing it
yourself in the street or driveway
Sweep down your driveway with a broom
instead of hosing it down with water
Take used fluorescent lamps and light bulbs to a
household hazardous waste facility or event
Use less-toxic substances and methods, such as
baits and traps instead of poisonous sprays, to
control pests and weeds in your lawn and garden

92%

Gender
Men Women
91%
94%

80%

76%

83%

76%

70%

81%

72%

70%

74%

64%

54%

73%

64%

60%

68%

64%

62%

64%

62%

56%

70%

All
Residents

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Men were more likely to say they place oil out
for curbside collection; women were more likely
to participate in creek clean-ups.
(Do Now/Very Willing)

Action
Hire exterminators and pest control professionals
that use less-toxic pest control methods
Report someone you see dumping harmful
substances into the storm drain
*Hire landscape and yard maintenance contractors that
use less-toxic weed and pest control methods
If you changed your oil yourself, recycle used motor oil
by placing it out for curbside collection
*Use watershed-friendly, sustainable techniques in your
yard or garden to reduce runoff, such as building a
rain garden or removing paved surfaces
If you washed your car yourself, wash your car on an
unpaved surface, instead of in the street or driveway
Participate in creek clean-ups

Gender

All
Residents

Men

Women

61%

53%

68%

61%

57%

65%

55%

53%

58%

54%

61%

50%

53%

48%

58%

42%

42%

42%

32%

28%

37%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Modified Questionnaire Approach
✓ In this year’s survey, online respondents were
systematically more likely than phone
respondents to select “very willing” than “do
now” (as shown on Slides 46-49).
✓ Therefor, a modified approach was tested
with 150 residents online.
✓ For each pollution prevention behavior, they
were offered just three choices:
▪ Already do that action
▪ Do not do that action
▪ That action does not apply to them
✓ If they said they do not do that action, they
were then asked how willing they were to
take that action.

✓ This resulted in much higher reporting of
pollution prevention behaviors (examples to
right).

Selected Test Results:
▪ Recycle used motor oil when
changing it yourself: 26% do
now, 67% does not apply.
▪ Get oil changed at a service
station: 83% do now.
▪ Participate in creek clean-up:
20% do now, 54% willing.
▪ Use reusable shopping bags:
95% do now.
▪ Throw litter in the garbage,
not the street: 98% do now.
▪ Hire exterminators: 36% do
now, 52% does not apply, and
11% willing.
▪ Watershed-friendly gardening:
49% of those with yards do
now, and 25% are willing.
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Respondents were more likely to report that
they already do several pollution prevention
actions on the phone than they did online.
Do Now

Very Will.

Throw litter in a garbage can
and not in the street
When it is allowed, use
re-usable shopping bags
instead of paper bags
provided by stores
Get your car’s oil changed at
a service station rather than
doing it yourself

Take leftover paints,
insecticides and other
Hazardous Wastes to a
Household Hazardous
Waste collection center

Smwt. Will.

Phone
Online

Phone
Online

17%

38%
60%

40%
18%
26%

59%
44%
61%

83%

10%

77%

13%

34%

Do Now/
Very Will.
94%
91%

71%
45%

14%

Don't Know

46%

20%

Phone
Online

Not at All Will.

48%

Phone
Online

Not Too Will.

12% 5% 5%
6%

77%

6% 6%

70%

6%

75%

9% 5%
18%
16%

74%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing.
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Continued

Do Now

Very Will.

Take your car to a car wash
instead of washing it
yourself in the street or
driveway
Use less-toxic substances
and methods, such as baits
and traps instead of
poisonous sprays, to control
pests and weeds in your
lawn and garden
Sweep down your driveway
with a broom instead of
hosing it down with water

If you changed your oil
yourself, recycle used motor
oil by placing it out for
curbside collection

Smwt. Will.

Phone

Not Too Will.

35%

31%

Online 13%
Phone

50%

23%

Online 11%
Phone

51%

33%

Online 12%

54%

Phone

45%

15%
42%

5%

5%

63%

23%

11%

64%

26%

8%

62%

11%

62%

12%

66%

8%

21%
19%
10%

7%

Do Now/
Very Will.
7%
66%

Don't Know

20%
21%

41%

29%

Online 7%

Not at All Will.

23%
42%

60%
49%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing.
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Continued

Do Now

Very Will.

Report someone you
see dumping harmful
substances into the
storm drain
Take used fluorescent lamps
and light bulbs to a
household hazardous waste
facility or event

Hire exterminators and pest
control professionals that
use less-toxic pest control
methods
*Hire landscape and yard
maintenance contractors
that use less-toxic weed and
pest control methods

Smwt. Will.

Not Too Will.

Not at All Will.

Don't Know

Phone

56%

27%

Online

60%

25%

Phone
Online

24%
14%

35%

47%

Online 7%

55%

Phone

16%

Online 11%

42%
42%

6%

62%

7% 6%

59%

9%

67%

5%

15%

59%

5%

13%

62%

14% 7% 7% 14%

58%

25%

53%

Phone 12%

6%

Do Now/
Very Will.
60%

16%

18%
17%

18%

6%

8% 17%

53%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Continued

Do Now

Very Will.

*Use watershed-friendly,
sustainable techniques in
your yard or garden to
reduce runoff, such as
building a rain garden or
removing paved surfaces
If you washed your car
yourself, wash your car on
an unpaved surface, instead
of in the street or driveway

Participate in creek
clean-ups

Smwt. Will.

Not Too Will.

Phone 13%

39%

Online 7%

47%

Phone 11%

36%

Online

Phone 11%

Online

Not at All Will.

35%

23%
29%

Don't Know

32%

5%

8%

52%

29%

7%

6%

54%

13% 10% 6%

24%

18% 10% 8%

41%
34%

Do Now/
Very Will.

47%

28%

37%

8% 13%

34%

21%

7% 7%

31%

Q12. Here are some actions people can take to keep pollution out of storm drains so it won’t harm local creeks, wetlands, and the San Francisco Bay. Please
tell me how willing you would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at all willing. *Asked of Those with
a Yard or Garden
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Email was increasingly preferred as a method of
receiving environmental information.
What is your preferred method for receiving environmental
messaging and other related information?
Method

February 2009 April 2014

May 2020

Email

22%

23%

30%

Television

17%

15%

17%

Social media like Facebook and Twitter

--

--

13%

Mail/flyers/door hangers

34%

29%

12%

The newspaper, either in print or online

8%

7%

10%

Neighborhood websites like Patch and Nextdoor

--

--

5%

Text message

--

1%

5%

Blogs

--

--

1%

Phone call

2%

3%

0%

Other

1%

3%

2%

Don’t want environmental messages

2%

4%

2%

Don't know

3%

5%

3%

Q14.
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Social media has become a more
important source of information.
On a scale of 1 to 5, how much do you rely on each of the following sources to
receive your local news and information, where 1 means you do not rely on the
source at all, and a 5 means you rely on the source very heavily?
5 (Rely Very Heavily)

4

3

2

1 (Do Not Rely at All)

Television news

May 2020
June 2014

Social media like
Facebook and Twitter

May 2020
June 2014

24%
14% 16% 8%
15% 11% 14% 12%

Radio news

May 2020
June 2014

15% 16%
20% 9%
23%
18%
22%

Mailings or emails from
elected officials and
public agencies

25%
31%

Don’t Know

21%
17% 12% 24%
21%
24% 7% 15%

May 2020 14% 13%
23%
June 2014 11% 12%
24%

17%
15%

35%
43%
38%
13% 21%
30%
34%

6%

Mean
Score
3.1
3.5
2.8
2.4

2.6
3.1
2.6
2.5

Q15.

52

Print media were less-important
sources than in 2014.
5 (Rely Very Heavily)

The San Jose Mercury
News

May 2020

4

3

2

14% 12% 16%

June 2014

21%

Ethnic or non-English
news and media

May 2020

6% 11%

23%

5%

21%

9% 8%

June 2014 8% 5% 9% 7%

35%

42%

15%

5%

Mean
Score
2.5

5%

2.7

5%

2.4

Don’t Know

37%

18% 12%

June 2014 13% 10%

May 2020

14%

13% 15% 11%

Neighborhood websites like Patch
10% 14%
and Nextdoor
Neighborhood
associations or
community groups

1 (Do Not Rely at All)

2.2

41%

14%

37%

69%
66%

5%

2.5

6%

1.6

5%

1.8

Q15. On a scale of 1 to 5, how much do you rely on each of the following sources to receive your local news and information, where 1 means you do not rely
on the source at all, and a 5 means you rely on the source very heavily?
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Social media was used more often by residents
under 40; teenagers looked to ethnic media a
bit more than their elders.
(Mean Score)

Source
Television news
Social media like
Facebook and Twitter
Radio news
Mailings or emails from elected
officials and public agencies
The San Jose Mercury News
Neighborhood websites like
Patch and Nextdoor
Neighborhood associations or
community groups
Ethnic or non-English news and
media

All
Residents 15-17
3.1
3.2

18-29
2.8

Age
30-39 40-49
2.9
2.8

50-64
3.5

65+
3.7

2.8

3.4

4.0

3.3

2.7

2.1

1.9

2.6

2.6

2.2

2.4

2.7

2.9

2.7

2.6

2.6

2.6

2.3

2.8

2.7

2.7

2.5

2.4

2.8

2.2

2.3

2.6

2.8

2.4

2.2

1.9

2.6

2.4

2.5

2.3

2.2

2.2

2.0

2.3

2.3

2.2

2.3

1.6

2.1

1.7

1.6

1.6

1.4

1.4

Q15. On a scale of one to five, how much do you rely on each of the following sources to receive your local news and information, where one means you do
not rely on the source at all, and a five means you rely on the source very heavily?
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The shares who have a garden or yard and
maintain them themselves were similar.
Do you have a yard
or garden?
(Yes)

May 2020

April 2014

February 2009

Do you normally maintain your
landscaping or garden yourself?
(Yes)

71%

75%

80%

67%

68%

68%

Q10.
Q11. Asked of Those with a Yard or Garden
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Communications Recommendations
✓ Continue to connect pollution-prevention behaviors to protection of
the Bay. Residents see pollution of the Bay especially concerning, and
this has increased over time.
✓ Continue to inform residents that what goes into storm drains ends up
in the Bay untreated. The share who understand this fact is high and
increasing. The connections between storm drains and sewers are less
clear and perhaps less useful in motivating behavior change.
✓ Promote MyWatershedWatch.org. Use and awareness of the watershed
hotline has decreased as people move much of their information-seeking
online. Continue to promote the website as an alternative source of
information.
✓ Use online channels for information. Residents are increasingly looking
to email and social media like Facebook and Twitter for environmental
information. Younger residents are a key segment in need of information
and they are especially broad adopters of those platforms.
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For more information, contact:

Dave Metz
Dave@FM3research.com

Miranda Everitt
Miranda@FM3research.com
1999 Harrison St., Suite 2020
Oakland, CA 94612
Phone (510) 451-9521
Fax (510) 451-0384

MAY 3-10, 15-21, 2020
SCVURPPP 2020 SURVEY
320-888-WT
N=651
MARGIN OF SAMPLING ERROR ±3.8% (95% CONFIDENCE INTERVAL)

Hello, I'm __________ from public opinion research firm _________, surveying about issues in Santa Clara
Valley. We are not trying to sell anything or ask for a donation of any type. May I speak to the youngest person
in the household aged 15 or older? (VERIFY THAT THE PERSON IS ASSOCIATED WITH THE
ADDRESS LISTED--OTHERWISE TERMINATE. IF RESPONDENT WISHES TO COMPLETE THE
INTERVIEW IN SPANISH, PLEASE HAND OFF TO BILINGUAL INTERVIEWER. IF NOT
AVAILABLE, ASK WHEN IT WOULD BE CONVENIENT TO CALL AGAIN.)
A.

Before we begin, I need to know if I have reached you on a cell phone, and if so, are you in a place
where you can talk safely without endangering yourself or others?
Yes, cell and can talk safely ------------------------------------------------- 89%
Yes, cell and cannot talk safely -------------------------------- TERMINATE
No, not on cell ----------------------------------------------------------------- 11%
(DON’T READ) DK/NA/REFUSED------------------------- TERMINATE

(ASK QX1 AND QX2 UNTIL AGES 15-17 QUOTA REACHED)
X1. Are you the parent and/or legal guardian of a child age 15 to 17?
Yes ------------------------------------------- 10%
No -------------------------------------------- 90%
(ASK IF CODE 1 IN QX1)
X2. Do you consent to the child participating in this survey? The topic is water use and pollution.
Yes ------------------------------------------- 14%
No -------------------------------------------- 86%
IF CODE 1 IN QX2, CONTINUE INTERVIEW WITH MINOR.

FM3 RESEARCH

320-888-WT

PAGE 2

(RESUME ASKING ALL RESPONDENTS)
B.
To make sure we are talking to a representative population of people, can you tell me what year you
were born? (RECORD YEAR AND CATEGORIZE BELOW)
2005-2003 (15-17) --------------------------- 5%
2002-1996 (18-24) --------------------------- 9%
1995-1991 (25-29) --------------------------- 8%
1990-1986 (30-34) ------------------------- 10%
1985-1981 (35-39) --------------------------- 9%
1980-1976 (40-44) ------------------------- 11%
1975-1971 (45-49) ------------------------- 11%
1970-1966 (50-54) --------------------------- 8%
1965-1961 (55-59) --------------------------- 7%
1960-1956 (60-64) --------------------------- 7%
1955-1946 (65-74) --------------------------- 7%
1945 or earlier (75 & over) ---------------- 6%
(DON’T READ) Refused ------------------ 2%
(ASK IF CODE 1 IN QB)
C.
Are you currently enrolled in high school?
Yes ------------------------------------------- 95%
No ---------------------------------------------- 3%
(DON’T READ) DK/NA ------------------ 2%
QUOTA: 75 RESPONDENTS FROM QC CODE 1.
(RESUME ASKING ALL RESPONDENTS)
D.
What was the last level of school you completed?
High school graduate or less ------------- 15%
Some college ------------------------------- 19%
Business/Vocational School ---------------- 5%
College graduate --------------------------- 34%
Post-graduate work/Professional
school -------------------------------------- 25%
(DON'T READ) DK/Refused ------------ 1%

FM3 RESEARCH

E.

320-888-WT

PAGE 3

With which racial or ethnic group do you identify yourself: Latino or Hispanic, African American or
Black, White or Caucasian, Asian or Pacific Islander, or some other ethnic or racial background?
(IF ASIAN OR PACIFIC ISLANDER, ASK: “Are you Vietnamese, Chinese, South Asian or East
Indian, or of some other Asian background?”)
Latino/Hispanic ---------------------------- 17%
African American/Black -------------------- 2%
White/Caucasian --------------------------- 46%
Vietnamese------------------------------------5%
Chinese ----------------------------------------6%
South Asian/East Indian -------------------- 7%
Other Non-Asian/Pacific Islander --------2%
Other Asian/Pacific Islander --------------- 9%
(DON'T READ) Mixed race -------------- 2%
(DON'T READ) DK/NA/Refused -------4%

F.

What is your gender?
Male------------------------------------------ 48%
Female --------------------------------------- 50%
Non-binary ------------------------------------1%
Rather not say -------------------------------- 1%

1.

First, do you feel that things in Santa Clara County are generally going in the right direction or do you
feel things have gotten pretty seriously off on the wrong track?
Sept.
Feb.
April
May
2003
2009
2014
2020
Right direction -----------------------------48% ------- 50% ------ 57%----- 56%
Wrong track --------------------------------43% ------- 33% ------ 22%----- 24%
Don’t know --------------------------------9% -------- 17% ------ 21%----- 20%

2.

Next, please tell me if you feel each of the following is a very serious problem facing the Santa Clara
Valley region, is a very serious problem, a somewhat serious problem, a not too serious problem, or
not a serious problem at all in this region. (RANDOMIZE)
VERY
SER

[ ]a.

SMWT
SER

NOT
TOO
SER

NOT
AT ALL
SER

(DK/
NA)

EXT/
VERY

Traffic congestion
May 2020 -------------------------------------------------- 58%----- 27% ---- 10% ------ 4% ------ 1%
April 2014 ------------------------------------------------- 48%----- 35% ---- 12% ------ 3% ----- 13%
Feb. 2009 -------------------------------------------------- 37%----- 36% ---- 19% ------ 6% ------ 2%
Sept. 2003 ------------------------------------------------- 48%----- 38% ---- 13% ------ 2% ------ 0%
Feb. 2002 -------------------------------------------------- 67%----- 23% ----- 6%------- 3% ------ 1%
May 1999 -------------------------------------------------- 72%----- 23% ----- 4%------- 0% ------ 1%
March 1996 ----------------------------------------------- 59%----- 32% ----- 8%------- 0% ------ 0%

85%
83%
73%
86%
90%
95%
91%

FM3 RESEARCH

320-888-WT

VERY
SER

[ ]b.

[ ]c.

[ ]d.

[ ]e.

[ ]f.

[ ]g.

PAGE 4

SMWT
SER

NOT
TOO
SER

NOT
AT ALL
SER

(DK/
NA)

Unemployment, loss of jobs
May 2020 -------------------------------------------------- 56%----- 25% ---- 10% ------ 5% ------ 4%
April 2014 ------------------------------------------------- 38%----- 31% ---- 20% ------ 5% ------ 5%
Feb. 2009 -------------------------------------------------- 68%----- 25% ----- 5%------- 1% ------ 2%
Sept. 2003 ------------------------------------------------- 79%----- 17% ----- 3%------- 0% ------ 1%
Feb. 2002 -------------------------------------------------- 57%----- 26% ---- 11% ------ 2% ------ 4%
May 1999 -------------------------------------------------- 18%----- 34% ---- 43% ------ 0% ------ 4%
March 1996 ----------------------------------------------- 39%----- 34% ---- 12% ------ 0% ------ 4%
The quality of local public education
May 2020 -------------------------------------------------- 28%----- 37% ---- 19% ------ 9% ------ 7%
April 2014 ------------------------------------------------- 32%----- 31% ---- 20% ------ 9% ------ 7%
Feb. 2009 -------------------------------------------------- 39%----- 26% ---- 17% ----- 10% ----- 7%
Sept. 2003 ------------------------------------------------- 48%----- 29% ---- 13% ------ 5% ------ 5%
May 1999 -------------------------------------------------- 40%----- 31% ---- 14% ------ 0% ----- 15%
March 1996 ----------------------------------------------- 47%----- 29% ---- 12% ------ 0% ----- 12%
Pollution of the San Francisco Bay
May 2020 -------------------------------------------------- 40%----- 32% ---- 13% ------ 5% ----- 10%
April 2014 ------------------------------------------------- 25%----- 32% ---- 19% ------ 6% ----- 19%
Feb. 2009 -------------------------------------------------- 32%----- 36% ---- 14% ------ 6% ----- 12%
Sept. 2003 ------------------------------------------------- 38%----- 39% ---- 13% ------ 3% ------ 7%
May 1999 -------------------------------------------------- 50%----- 31% ---- 10% ------ 0% ------ 9%
March 1996 ----------------------------------------------- 51%----- 32% ----- 9%------- 0% ------ 8%
Pollution of water in local creeks
May 2020 -------------------------------------------------- 35%----- 31% ---- 17% ------ 7% ----- 11%
April 2014 ------------------------------------------------- 27%----- 31% ---- 20% ------ 8% ----- 14%
Feb. 2009 -------------------------------------------------- 27%----- 31% ---- 21% ----- 11% ---- 10%
Sept. 2003 ------------------------------------------------- 31%----- 37% ---- 19% ------ 5% ------ 7%
May 1999 -------------------------------------------------- 43%----- 32% ---- 14% ------ 0% ----- 11%
March 1996 ----------------------------------------------- 40%----- 37% ---- 14% ------ 0% ------ 8%
The quality of drinking water
May 2020 -------------------------------------------------- 23%----- 26% ---- 26% ----- 19% ----- 6%
April 2014 ------------------------------------------------- 18%----- 21% ---- 31% ----- 24% ----- 6%
Feb. 2009 -------------------------------------------------- 19%----- 20% ---- 27% ----- 31% ----- 3%
Sept. 2003 ------------------------------------------------- 27%----- 31% ---- 29% ----- 11% ----- 2%
Feb. 2002 -------------------------------------------------- 28%----- 26% ---- 29% ----- 13% ----- 4%
May 1999 -------------------------------------------------- 34%----- 31% ---- 31% ------ 0% ------ 5%
Hazardous waste disposal
May 2020 -------------------------------------------------- 27%----- 31% ---- 19% ------ 8% ----- 15%
April 2014 ------------------------------------------------- 18%----- 24% ---- 27% ----- 13% ---- 18%
Feb. 2009 -------------------------------------------------- 24%----- 23% ---- 22% ----- 15% ---- 16%
Sept. 2003 ------------------------------------------------- 26%----- 33% ---- 24% ------ 8% ------ 8%
May 1999 -------------------------------------------------- 43%----- 27% ---- 16% ------ 0% ----- 14%
March 1996 ----------------------------------------------- 51%----- 28% ---- 13% ------ 0% ------ 8%

EXT/
VERY

81%
69%
93%
96%
83%
52%
73%
65%
63%
65%
77%
71%
76%
72%
57%
68%
77%
81%
83%
66%
58%
58%
68%
75%
77%
49%
39%
39%
58%
54%
65%
57%
42%
47%
59%
70%
79%
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VERY
SER

PAGE 5
NOT
TOO
SER

NOT
AT ALL
SER

(DK/
NA)

EXT/
VERY

[ ]i.
[ ]j.
[ ]k.
[ ]l.

Litter
May 2020 -------------------------------------------------- 31%----- 37% ---- 24% ------ 6% ------ 3%
April 2014 ------------------------------------------------- 22%----- 33% ---- 31% ----- 11% ----- 3%
Feb. 2009 -------------------------------------------------- 23%----- 32% ---- 31% ----- 14% ----- 0%
Homelessness --------------------------------------------- 64%----- 26% ----- 6%------- 2% ------ 2%
The cost of housing -------------------------------------- 76%----- 17% ----- 4%------- 1% ------ 2%
The cost of healthcare ----------------------------------- 57%----- 26% ---- 11% ------ 2% ------ 5%
Climate change ------------------------------------------- 50%----- 26% ---- 13% ------ 9% ------ 2%

68%
55%
55%
90%
93%
83%
76%

3.

Next, do you recall ever seeing or hearing anything about “watersheds”?

[ ]h.

SMWT
SER

May
Sept.
Feb.
April
May
1999
2003
2009
2014
2020
Yes-------------------------------------- 27% -------46% ------- 37% ------ 32%----- 42%
No -------------------------------------- 71% -------53% ------- 60% ------ 61%----- 49%
(DON’T READ) DK/NA ---------- 3% ---------1% -------- 4%-------- 7% --------8%
(ASK IF CODE 1 IN Q3, N=275)
4.
Can you tell me in a few words what you heard or saw? (OPEN END, RECORD VERBATIM
RESPONSES)
Where water is stored/collected/drained (from rainfall, snow) into water body ------ 15%
It is polluted/dry/flooding/low ----------------------------------------------------------------- 15%
It needs an upgrade/rebuild/protection/cleaning/maintenance ---------------------------- 14%
Where water is stored/collected -----------------------------------------------------------------9%
In the news/mail/articles/notes/newspaper----------------------------------------------------- 8%
A source of clean water supply ------------------------------------------------------------------7%
Need more information/not enough/know it in general -------------------------------------7%
Helps filter ground water -------------------------------------------------------------------------1%
It is protected/well-constructed ------------------------------------------------------------------1%
Area for wildlife------------------------------------------------------------------------------------ 0%
Other ----------------------------------------------------------------------------------------------- 13%
Don’t know/Not sure/Don’t recall ------------------------------------------------------------ 10%
Refused/N/A ---------------------------------------------------------------------------------------- 3%

FM3 RESEARCH
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PAGE 6

(RESUME ASKING ALL RESPONDENTS)
5.
In your own words, can you tell me what the term “watershed” means to you? (DO NOT READ LIST)
May
1999

Feb. April
2009 2014

May
2020

Area where water collects then drains to lower elevation ----- 27% --- 27%--- 27% --- 22%
A structure or building for holding or keeping water ---------- 26% --- 14%--- 16% --- 19%
An overhang that shades water ------------------------------------ 1% ----- 1%---- 1% -----2%
Other (SPECIFY)---------------------------------------------------- 6% ----- 4%---- 4% --- 28%
(DON’T READ) DK/NA ------------------------------------------ 39% --- 48%--- 41% --- 29%
6.

In general, would you say that the personal choices of families and individuals have a very large impact,
only a minor impact, or no impact at all on the quality of water in the watershed?
Feb.
2009

April
2014

May
2020

Very large impact ---------------------- 37% -------- 33% --------- 41%
Only minor impact --------------------- 34% -------- 33% --------- 34%
No impact at all ------------------------ 10% -------- 13% ----------- 6%
(DON’T READ) DK/NA ------------ 18% -------- 21% --------- 19%
7.

Now I’m going to mention some people and groups of people that may be responsible for causing water
pollution. For each one I mention, please tell me whether you personally believe that group is very
responsible, somewhat responsible, or not at all responsible for causing water pollution.
(RANDOMIZE)
VERY
RESP

[ ]a.

[ ]b.

[ ]c.

SMWT
RESP

NOT
AT ALL
RESP

(DK/
NA)

Large industrial or manufacturing companies
May 2020 ---------------------------------------------------- 74% ------- 18% -------- 4% --------- 4%
April 2014 --------------------------------------------------- 60% ------- 30% -------- 5% --------- 5%
Feb. 2009 ---------------------------------------------------- 62% ------- 30% -------- 4% --------- 4%
May 1999 ---------------------------------------------------- 68% ------- 25% -------- 4% --------- 2%
Government agencies
May 2020 ---------------------------------------------------- 43% ------- 40% -------- 9% --------- 8%
April 2014 --------------------------------------------------- 32% ------- 44% ------- 13% ------- 10%
Feb. 2009 ---------------------------------------------------- 29% ------- 47% ------- 15% -------- 9%
May 1999 ---------------------------------------------------- 40% ------- 40% ------- 13% -------- 7%
Small and medium-sized businesses like restaurants and dry cleaners
May 2020 ---------------------------------------------------- 27% ------- 55% ------- 11% -------- 7%
April 2014 --------------------------------------------------- 20% ------- 62% ------- 13% -------- 5%
Feb. 2009 ---------------------------------------------------- 26% ------- 58% ------- 12% -------- 4%
May 1999 ---------------------------------------------------- 24% ------- 54% ------- 18% -------- 4%

TOTAL
RESP

92%
90%
92%
93%
83%
76%
76%
80%
82%
82%
84%
78%
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VERY
RESP

[ ]d.

[ ]e.

8.

[ ]b.

[ ]c.

NOT
AT ALL
RESP

(DK/
NA)

Private residents
May 2020 ---------------------------------------------------- 21% ------- 58% ------- 16% -------- 6%
April 2014 --------------------------------------------------- 14% ------- 61% ------- 21% -------- 3%
Feb. 2009 ---------------------------------------------------- 18% ------- 63% ------- 17% -------- 3%
May 1999 ---------------------------------------------------- 19% ------- 55% ------- 25% -------- 1%
Farmers and ranchers
May 2020 ---------------------------------------------------- 41% ------- 40% ------- 13% -------- 6%
April 2014 --------------------------------------------------- 30% ------- 45% ------- 17% -------- 8%
Feb. 2009 ---------------------------------------------------- 28% ------- 47% ------- 20% -------- 6%
May 1999 ---------------------------------------------------- 30% ------- 46% ------- 20% -------- 3%

TOTAL
RESP

79%
75%
81%
74%
82%
75%
75%
76%

Next, for each of the following statements, please tell me if you believe it is definitely true, probably
true, probably not true or definitely not true. (RANDOMIZE)
DEF
TRUE

[ ]a.

SMWT
RESP

PROB
TRUE

PROB
NOT

DEF
NOT

(DK/
NA)

TOTAL TOTAL
TRUE NT TRUE

Storm drains and sewers are part of the same underground system.
May 2020 ------------------------------------18% ----- 34% ---- 14% ----- 22% ----- 12%
April 2014 -----------------------------------16% ----- 32% ---- 18% ----- 21% ----- 13%
Feb. 2009 ------------------------------------22% ----- 27% ---- 16% ----- 24% ----- 10%
Sept. 2003 -----------------------------------13% ----- 41% ---- 19% ----- 22% -------5%
Feb. 2002 ------------------------------------19% ----- 30% ---- 13% ----- 17% ----- 21%
May 1999 ------------------------------------15% ----- 36% ---- 18% ----- 21% ----- 10%

53%
48%
49%
54%
49%
51%

35%
39%
40%
41%
40%
39%

The water and other substances that flow through the storm drain system are
treated and filtered to remove wastes before they are discharged from the system.
May 2020 ------------------------------------14% ----- 33% ---- 24% ----- 18% ----- 10%
April 2014 -----------------------------------11% ----- 38% ---- 24% ----- 16% ----- 11%
Feb. 2009 ------------------------------------17% ----- 34% ---- 21% ----- 22% -------6%
Sept. 2003 -----------------------------------13% ----- 43% ---- 24% ----- 19% -------2%
Feb. 2002 ------------------------------------16% ----- 36% ---- 16% ----- 16% ----- 16%
May 1999 ------------------------------------11% ----- 30% ---- 25% ----- 24% ----- 10%

47%
49%
51%
56%
52%
41%

42%
40%
43%
43%
32%
49%

Water that runs into the storm drains from yards, driveways, and streets,
goes into local creeks, rivers, and the Bay without being treated.
May 2020 ------------------------------------36% ----- 44% ---- 11% ------ 1% -------8%
April 2014 -----------------------------------37% ----- 39% ---- 13% ------ 5% -------7%
Feb. 2009 ------------------------------------45% ----- 36% ---- 11% ------ 3% -------4%

80%
76%
81%

12%
18%
14%

FM3 RESEARCH

9.

320-888-WT

From what you know, what are two types of pollutants that enter the bay and affect its water quality?
(DO NOT READ LIST; ACCEPT UP TO TWO RESPONSES)
Garbage/trash ---------------------------------------------------------- 34%
Oil/grease from automobiles that leak or is spilled/disposed
of in storm drains --------------------------------------------------- 28%
Chemicals -------------------------------------------------------------- 23%
Pesticides, herbicides and fertilizer from lawns, gardens,
farms, etc. ------------------------------------------------------------ 20%
Industrial wastes -------------------------------------------------------- 9%
Biological contaminants from litter, organic matter, and
animal wastes ---------------------------------------------------------- 9%
Sewage --------------------------------------------------------------------5%
Metals found in vehicle exhaust, weathered paint, metal
plating, tires, etc. ----------------------------------------------------- 3%
Mercury ------------------------------------------------------------------3%
Hazardous waste/carcinogens -----------------------------------------2%
Medical/hospital waste ------------------------------------------------- 2%
Oil from ships/boats ---------------------------------------------------- 0%
Other mentions ---------------------------------------------------------- 3%
(DON’T READ) DK/NA ------------------------------------------- 15%

10.
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Do you have a yard or garden?
Yes ------------------------------------------- 71%
No -------------------------------------------- 29%
(DON’T READ) DK/NA ------------------ 0%

(ASK ONLY IF YES IN Q10)
11.
Do you normally maintain your landscaping or garden yourself?
Yes ------------------------------------------- 67%
No -------------------------------------------- 33%
Don’t have a yard or garden --------------- 0%
(DON’T READ) DK/NA ------------------ 0%
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(RESUME ASKING ALL RESPONDENTS)
IN THE SANTA CLARA VALLEY, THE STORM DRAIN SYSTEM IS SEPARATE FROM THE
SEWER SYSTEM. THE STORM DRAIN SYSTEM EMPTIES INTO LOCAL CREEKS AND
WETLANDS AND INTO THE SAN FRANCISCO BAY. THE MIXTURE OF WATER, TRASH AND
EVERYTHING ELSE THAT ENDS UP IN STORM DRAINS IS NOT TREATED OR FILTERED
BEFORE IT IS DISCHARGED. WHAT FLOWS THROUGH THE STORM DRAINS POLLUTES
LOCAL CREEKS, WETLANDS, AND THE BAY.
12.

Here are some actions people can take to keep pollution out of storm drains so it won’t harm local
creeks, wetlands, and the San Francisco Bay. For each one I mention, please tell me how willing you
would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at
all willing. If it is something you already do, or it really doesn’t apply to you, you can tell me that too.
(RANDOMIZE)
VERY
WILL

[ ]a.

[ ]b.

[ ]c.

SMWT
WILL

NOT
TOO
WILL

NOT
AT ALL DO
WILL NOW

(DK/
NA)

If you changed your oil yourself, recycle used motor oil by placing it out for
curbside collection.
May 2020 --------------------------- 44% ----- 8% -------2% ------ 3% ----- 11% ----- 33%
April 2014 -------------------------- 36% ----- 5% -------1% ------ 2% ----- 25% ----- 33%
Feb. 2009 --------------------------- 39% ----- 4% -------0% ------ 1% ----- 26% ----- 29%
Sept. 2003 -------------------------- 42% ----- 4% -------0% ------ 0% ----- 26% ----- 27%
Feb. 2002 --------------------------- 50% ----- 7% -------2% ------ 1% ----- 25% ----- 15%
May 1999 --------------------------- 40% ----- 2% -------1% ------ 1% ----- 39% ----- 17%
March 1996 ------------------------ 44% ----- 2% -------1% ------ 0% ----- 35% ----- 17%
Get your car’s oil changed at a service station rather than doing it yourself.
May 2020 --------------------------- 47% ---- 10% ------5% ------ 4% ----- 28% ------ 5%
April 2014 -------------------------- 25% ----- 5% -------1% ------ 5% ----- 55% ------ 8%
Feb. 2009 --------------------------- 29% ----- 7% -------4% ------ 5% ----- 49% ------ 6%
Sept. 2003 -------------------------- 32% ----- 8% -------3% ------ 5% ----- 47% ------ 5%
Feb. 2002 --------------------------- 40% ----- 9% -------7% ------ 6% ----- 33% ------ 5%
Take leftover paints, insecticides and other Hazardous Wastes to a Household
Hazardous Waste collection center.
May 2020 --------------------------- 53% ---- 17% ------5% ------ 1% ----- 20% ------ 6%
April 2014 -------------------------- 42% ---- 10% ------2% ------ 1% ----- 32% ----- 13%
Feb. 2009 --------------------------- 49% ---- 13% ------1% ------ 2% ----- 30% ------ 6%
Sept. 2003 -------------------------- 49% ---- 12% ------5% ------ 2% ----- 25% ------ 8%
Feb. 2002 --------------------------- 52% ---- 14% ------3% ------ 3% ----- 18% ----- 10%
May 1999 --------------------------- 50% ---- 10% ------3% ------ 1% ----- 25% ----- 12%
March 1996 ------------------------ 58% ----- 7% -------2% ------ 1% ----- 21% ----- 12%

TOTAL
WILL

TOTAL
NOT
WILL

52%
41%
43%
46%
57%
42%
46%

4%
3%
1%
0%
3%
2%
1%

57%
30%
36%
40%
49%

9%
6%
9%
8%
13%

70%
52%
62%
61%
66%
60%
65%

5%
3%
3%
7%
6%
4%
3%
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VERY
WILL

[ ]d.

[ ]e.

[ ]f.

[ ]g.

[ ]h.

SMWT
WILL

NOT
TOO
WILL

PAGE 10
NOT
AT ALL DO
WILL NOW

(DK/
NA)

Use less-toxic substances and methods, such as baits and traps instead of poisonous
sprays, to control pests and weeds in your lawn and garden
May 2020 --------------------------- 46% ---- 25% ------2% ------ 1% ----- 17% ----- 10%
April 2014 -------------------------- 34% ---- 15% ------2% ------ 2% ----- 21% ----- 26%
Feb. 2009 --------------------------- 41% ---- 18% ------2% ------ 3% ----- 22% ----- 14%
Sept. 2003 -------------------------- 43% ---- 18% ------3% ------ 3% ----- 20% ----- 14%
Feb. 2002 --------------------------- 45% ---- 16% ------6% ------ 4% ----- 14% ----- 16%
May 1999 --------------------------- 43% ---- 16% ------4% ------ 1% ----- 20% ----- 16%
March 1996 ------------------------ 51% ---- 12% ------2% ------ 2% ----- 18% ----- 16%
Sweep down your driveway with a broom instead of hosing it down with water
May 2020 --------------------------- 44% ---- 20% ------3% ------ 2% ----- 20% ----- 12%
April 2014 -------------------------- 31% ----- 9% -------2% ------ 2% ----- 40% ----- 16%
Feb. 2009 --------------------------- 40% ---- 10% ------1% ------ 2% ----- 34% ----- 12%
Sept. 2003 -------------------------- 33% ---- 18% ------3% ------ 3% ----- 29% ----- 14%
Feb. 2002 --------------------------- 41% ---- 16% ------5% ------ 3% ----- 24% ----- 12%
May 1999 --------------------------- 39% ---- 13% ------3% ------ 1% ----- 30% ----- 13%
March 1996 ------------------------ 40% ----- 9% -------3% ------ 3% ----- 30% ----- 14%
Take your car to a car wash instead of washing it yourself in the street or driveway
May 2020 --------------------------- 41% ---- 20% ------6% ------ 4% ----- 23% ------ 6%
April 2014 -------------------------- 26% ---- 14% ------8% ------ 6% ----- 39% ------ 7%
Feb. 2009 --------------------------- 28% ---- 14% ------4% ------ 9% ----- 39% ------ 5%
Sept. 2003 -------------------------- 24% ---- 22% ------9% ------ 6% ----- 34% ------ 6%
Feb. 2002 --------------------------- 32% ---- 17% ------8% ------ 6% ----- 29% ------ 8%
May 1999 --------------------------- 28% ---- 12% ------7% ------ 6% ----- 38% ------ 9%
March 1996 ------------------------ 29% ---- 11% ------8% ------ 7% ----- 36% ----- 10%
If you washed your car yourself, wash your car on an unpaved surface, instead
of in the street or driveway
May 2020 --------------------------- 35% ---- 15% ----- 10%------ 7% ------ 7%------ 26%
April 2014 -------------------------- 25% ---- 14% ------4% ------ 7% ----- 12% ----- 38%
Feb. 2009 --------------------------- 28% ---- 13% ------4% ------ 8% ------ 9%------ 39%
Sept. 2003 -------------------------- 28% ---- 19% ------8% ------ 8% ------ 8%------ 30%
Feb. 2002 --------------------------- 29% ---- 14% ----- 10%------ 9% ------ 9%------ 28%
May 1999 --------------------------- 28% ---- 13% ------8% ------ 6% ----- 12% ----- 33%
March 1996 ------------------------ 30% ---- 10% ------6% ------ 9% ----- 15% ----- 30%
Take used fluorescent lamps and light bulbs to a household hazardous waste facility
or event
May 2020 --------------------------- 44% ---- 20% ------6% ------ 3% ----- 19% ------ 7%
April 2014 -------------------------- 36% ---- 16% ------3% ------ 4% ----- 31% ----- 10%
Feb. 2009 --------------------------- 47% ---- 16% ------3% ------ 3% ----- 27% ------ 4%
Sept. 2003 -------------------------- 49% ---- 18% ------7% ------ 3% ------ 9%------ 14%

TOTAL
WILL

TOTAL
NOT
WILL

71%
49%
59%
61%
61%
59%
63%

3%
4%
5%
6%
10%
5%
4%

63%
40%
50%
51%
57%
52%
49%

5%
4%
3%
6%
8%
4%
6%

61%
40%
42%
46%
49%
40%
40%

10%
14%
13%
15%
14%
13%
14%

51%
39%
41%
57%
43%
41%
40%

17%
11%
12%
16%
19%
14%
15%

65%
52%
63%
67%

9%
7%
6%
10%
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VERY
WILL

SMWT
WILL

NOT
TOO
WILL

PAGE 11
NOT
AT ALL DO
WILL NOW

(DK/
NA)

Report someone you see dumping harmful substances into the storm drain
May 2020 --------------------------- 58% ---- 26% ------5% ------ 4% ------ 3%------- 4%
April 2014 -------------------------- 57% ---- 24% ------6% ------ 5% ------ 3%------- 5%
Feb. 2009 --------------------------- 68% ---- 17% ------3% ------ 5% ------ 3%------- 4%
May 1999 --------------------------- 62% ---- 20% ------6% ------ 2% ------ 4%------- 5%
[ ]j. Participate in creek clean-ups
May 2020 --------------------------- 26% ---- 37% ----- 15%----- 10% ----- 6%------- 6%
April 2014 -------------------------- 25% ---- 32% ----- 10%----- 18% ----- 7%------- 8%
Feb. 2009 --------------------------- 35% ---- 30% ----- 11%----- 14% ----- 5%------- 4%
May 1999 --------------------------- 31% ---- 39% ----- 11%------ 8% ------ 7%------- 3%
[ ]k. When it is allowed, use re-usable shopping bags instead of paper bags provided by
stores
May 2020 --------------------------- 49% ---- 12% ------2% ------ 3% ----- 31% ------ 3%
April 2014 -------------------------- 27% ----- 6% -------1% ------ 3% ----- 61% ------ 1%
Feb. 2009 --------------------------- 34% ---- 18% ------5% ------ 5% ----- 36% ------ 2%
[ ]l. Throw litter in a garbage can and not in the street
May 2020 --------------------------- 59% ----- 3% -------0% ------ 1% ----- 33% ------ 3%
April 2014 -------------------------- 39% ----- 1% -------1% ------ 1% ----- 57% ------ 1%
Sept. 2003 -------------------------- 45% ----- 2% -------0% ------ 1% ----- 50% ------ 3%
[ ]m. Hire exterminators and pest control professionals that use less-toxic pest control
methods
May 2020 --------------------------- 51% ---- 18% ------4% ------ 4% ----- 10% ----- 14%
April 2014 -------------------------- 37% ---- 13% ------3% ------ 3% ----- 17% ----- 27%

TOTAL
WILL

TOTAL
NOT
WILL

84%
81%
85%
82%

9%
11%
8%
8%

64%
57%
65%
70%

25%
28%
25%
19%

61%
33%
52%

5%
4%
10%

62%
40%
47%

1%
2%
1%

69%
50%

8%
6%

58%
44%

12%
13%

74%
57%

9%
12%

[ ]i.

(ASK ONLY IF CODE 1 IN Q10)
[ ]n. Hire landscape and yard maintenance contractors that use less-toxic weed and pest
control methods
May 2020 --------------------------- 42% ---- 16% ------5% ------ 8% ----- 13% ----- 16%
April 2014 -------------------------- 31% ---- 13% ------5% ------ 7% ----- 19% ----- 25%
[ ]o.

Use watershed-friendly, sustainable techniques in your yard or garden to reduce
runoff, such as building a rain garden or removing paved surfaces
May 2020 --------------------------- 43% ---- 30% ------6% ------ 4% ----- 10% ------ 7%
April 2014 -------------------------- 35% ---- 22% ------5% ------ 7% ----- 14% ----- 17%
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(RESUME ASKING ALL RESPONDENTS)
13.
I’m going to read you a list of items. Please tell me if you have a favorable or unfavorable opinion of
each one. If you have never heard of one, please say so. (IF RESPONDENT SAYS “DON’T KNOW,”
“NO OPINION,” PROBE FOR CAN’T RATE OR NEVER HEARD: “WOULD YOU SAY THAT
YOU HAVE HEARD OF [ITEM] BUT CANNOT RATE IT, OR HAVE YOU NEVER HEARD
OF IT?”) (RANDOMIZE)
FAV

[ ]a.

[ ]b.

[ ]c.

UNFAV

The Watershed Watch Hotline
May 2020 ------------------------------------------------------------------------ 14% ---April 2014 ------------------------------------------------------------------------ 9%----Feb. 2009 ------------------------------------------------------------------------ 48% ---The Household Hazardous Waste Program
May 2020 ------------------------------------------------------------------------ 52% ---April 2014 ----------------------------------------------------------------------- 50% ---Feb. 2009 ------------------------------------------------------------------------ 48% ---The website MyWatershedWatch.org
May 2020 ------------------------------------------------------------------------ 15% ---April 2014 ----------------------------------------------------------------------- 10% ---Feb. 2009 ------------------------------------------------------------------------- 7%-----

NHO

CAN’T
RATE

2% ---- 74% -- 10%
3% ---- 85% --- 3%
2% ---- 87% --- 5%
4% ---- 36% --- 8%
3% ---- 41% --- 6%
2% ---- 44% --- 6%
1% ---- 73% -- 11%
3% ---- 83% --- 4%
2% ---- 84% --- 6%

NOW I’D LIKE TO ASK YOU A FEW QUESTIONS FOR STATISTICAL PURPOSES ONLY.
14.

What is your preferred method for receiving environmental messaging and other related information?
(DO NOT READ LIST; ACCEPT ONE RESPONSE)
Feb.
2009

April
2014

May
2020

Email ----------------------------------------------- 22% --------- 23% -------- 30%
Television ----------------------------------------- 17% --------- 15% -------- 17%
Social media like Facebook
and Twitter ------------------------------------ N/A --------- N/A -------- 13%
Mail/flyers/door hangers ----------------------- 34% --------- 29% -------- 12%
The newspaper, either in print
or online----------------------------------------- 8% ---------- 7%---------- 10%
Neighborhood websites like Patch
and Nextdoor ----------------------------------- N/A --------- N/A ---------- 5%
Text message-------------------------------------- 0% ---------- 1%------------ 5%
Blogs ----------------------------------------------- N/A --------- 0%------------ 1%
Phone call ----------------------------------------- 2% ---------- 3%------------ 0%
Other ----------------------------------------------- 1% ---------- 3%------------ 2%
Don’t want environmental messages ---------- 2% ---------- 4%------------ 2%
(DON’T READ) DK/NA ---------------------- 3% ---------- 5%------------ 3%

FM3 RESEARCH

15.

320-888-WT

On a scale of one to five, how much do you rely on each of the following sources to receive your local
news and information, where one means you do not rely on the source at all, and a five means you rely
on the source very heavily? (RANDOMIZE)
MEAN
SCORE

[ ]a.
[ ]b.
[ ]c.
[ ]d.
[ ]e.
[ ]f.
[ ]g.
[ ]h.

16.

PAGE 13

DO NOT RELY
AT ALL
1
2

3

4

5

(DK/
NA)

The San Jose Mercury News
May 2020 --------------------------------------- 2.5 ---------------------- 37% 14% 16% 12% 14% --- 5%
June 2014 --------------------------------------- 2.7 ---------------------- 35% 11% 15% 13% 21% --- 5%
Social media like Facebook and Twitter
May 2020 --------------------------------------- 2.8 ---------------------- 35% - 8%- 16% 14% 24% --- 3%
June 2014 --------------------------------------- 2.4 ---------------------- 43% 12% 14% 11% 15% --- 6%
Ethnic or non-English news and media
May 2020 --------------------------------------- 1.6 ---------------------- 69% - 8%-- 9% -- 4% -- 5% ---- 6%
June 2014 --------------------------------------- 1.8 ---------------------- 66% - 7%-- 9% -- 5% -- 8% ---- 5%
Radio news
May 2020 --------------------------------------- 2.6 ---------------------- 38% - 9%- 20% 16% 15% --- 2%
June 2014 --------------------------------------- 3.1 ---------------------- 21% 13% 22% 18% 23% --- 3%
Television news
May 2020 --------------------------------------- 3.1 ---------------------- 24% 12% 17% 21% 25% --- 2%
June 2014 --------------------------------------- 3.5 ---------------------- 15% - 7%- 24% 21% 31% --- 2%
Neighborhood websites like Patch
and Nextdoor----------------------------------- 2.4 ---------------------- 42% 12% 18% 14% 10% --- 5%
Mailings or emails from elected officials and public agencies
May 2020 --------------------------------------- 2.6 ---------------------- 30% 17% 23% 13% 14% --- 3%
June 2014 --------------------------------------- 2.5 ---------------------- 34% 15% 24% 12% 11% --- 4%
Neighborhood associations or community groups
May 2020 --------------------------------------- 2.2 ---------------------- 41% 15% 23% 11% - 6% ---- 4%
June 2014 --------------------------------------- 2.5 ---------------------- 37% 14% 21% 10% 13% --- 5%
In terms of your current job status, are you employed, unemployed but looking for work, retired, a
student or a homemaker?
Employed ----------------------------------- 60%
Unemployed -------------------------------- 12%
Retired --------------------------------------- 14%
Student -----------------------------------------8%
Homemaker -----------------------------------4%
Other ------------------------------------------- 2%
(DON'T READ) DK/Refused ------------ 1%

FM3 RESEARCH

17.

320-888-WT

Do you own or rent your apartment or home?
Own ------------------------------------------ 53%
Rent ------------------------------------------ 37%
Live with parents or
someone who owns ---------------------- 9%
Live with parents or
someone who rents----------------------- 1%
(DON'T KNOW/NA) ---------------------- 1%
THANK AND TERMINATE

LANGUAGE: BY OBSERVATION

English--------------------------------------- 95%
Spanish ----------------------------------------5%

MODE OF INTERVIEW:

Phone ---------------------------------------- 47%
Online---------------------------------------- 53%

CITY
Campbell ----------------------------- 4%
Cupertino ---------------------------- 4%
Los Altos ---------------------------- 2%
Los Altos Hills ---------------------- 0%
Los Gatos ---------------------------- 3%
Milpitas ------------------------------ 4%
Monte Sereno ----------------------- 0%
Palo Alto ----------------------------- 3%
San José ---------------------------- 51%
Santa Clara -------------------------- 7%
Saratoga ------------------------------ 1%
Sunnyvale ---------------------------- 9%
Other ------------------------------- 11%
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MAY 3-10, 15-21, 2020
SCVURPPP 2020 SURVEY
320-888-WT
AGES 18+ ONLY
N=571
MARGIN OF SAMPLING ERROR ±3.8% (95% CONFIDENCE INTERVAL)

Hello, I'm __________ from public opinion research firm _________, surveying about issues in Santa Clara
Valley. We are not trying to sell anything or ask for a donation of any type. May I speak to the youngest person
in the household aged 15 or older? (VERIFY THAT THE PERSON IS ASSOCIATED WITH THE
ADDRESS LISTED--OTHERWISE TERMINATE. IF RESPONDENT WISHES TO COMPLETE THE
INTERVIEW IN SPANISH, PLEASE HAND OFF TO BILINGUAL INTERVIEWER. IF NOT
AVAILABLE, ASK WHEN IT WOULD BE CONVENIENT TO CALL AGAIN.)
A.

Before we begin, I need to know if I have reached you on a cell phone, and if so, are you in a place
where you can talk safely without endangering yourself or others?
Yes, cell and can talk safely ------------------------------------------------- 89%
Yes, cell and cannot talk safely -------------------------------- TERMINATE
No, not on cell ----------------------------------------------------------------- 11%
(DON’T READ) DK/NA/REFUSED------------------------- TERMINATE

(ASK QX1 AND QX2 UNTIL AGES 15-17 QUOTA REACHED)
X1. Are you the parent and/or legal guardian of a child age 15 to 17?
Yes --------------------------------------------- 8%
No -------------------------------------------- 92%
(ASK IF CODE 1 IN QX1)
X2. Do you consent to the child participating in this survey? The topic is water use and pollution.
Yes --------------------------------------------- 0%
No -------------------------------------------100%
IF CODE 1 IN QX2, CONTINUE INTERVIEW WITH MINOR.

FM3 RESEARCH
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(RESUME ASKING ALL RESPONDENTS)
B.
To make sure we are talking to a representative population of people, can you tell me what year you
were born? (RECORD YEAR AND CATEGORIZE BELOW)
2005-2003 (15-17) --------------------------- 0%
2002-1996 (18-24) --------------------------- 9%
1995-1991 (25-29) --------------------------- 9%
1990-1986 (30-34) ------------------------- 11%
1985-1981 (35-39) --------------------------- 9%
1980-1976 (40-44) ------------------------- 11%
1975-1971 (45-49) ------------------------- 12%
1970-1966 (50-54) --------------------------- 8%
1965-1961 (55-59) --------------------------- 7%
1960-1956 (60-64) --------------------------- 8%
1955-1946 (65-74) --------------------------- 7%
1945 or earlier (75 & over) ---------------- 6%
(DON’T READ) Refused ------------------ 2%
(ASK IF CODE 1 IN QB)
C.
Are you currently enrolled in high school?
Yes --------------------------------------------- 0%
No ---------------------------------------------- 0%
(DON’T READ) DK/NA ------------------ 0%
QUOTA: 75 RESPONDENTS FROM QC CODE 1.
(RESUME ASKING ALL RESPONDENTS)
D.
What was the last level of school you completed?
High school graduate or less ------------- 12%
Some college ------------------------------- 20%
Business/Vocational School ---------------- 5%
College graduate --------------------------- 36%
Post-graduate work/Professional
school -------------------------------------- 27%
(DON'T READ) DK/Refused ------------ 0%

FM3 RESEARCH
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With which racial or ethnic group do you identify yourself: Latino or Hispanic, African American or
Black, White or Caucasian, Asian or Pacific Islander, or some other ethnic or racial background?
(IF ASIAN OR PACIFIC ISLANDER, ASK: “Are you Vietnamese, Chinese, South Asian or East
Indian, or of some other Asian background?”)
Latino/Hispanic ---------------------------- 17%
African American/Black -------------------- 1%
White/Caucasian --------------------------- 47%
Vietnamese------------------------------------4%
Chinese ----------------------------------------6%
South Asian/East Indian -------------------- 7%
Other Non-Asian/Pacific Islander --------1%
Other Asian/Pacific Islander --------------- 9%
(DON'T READ) Mixed race -------------- 2%
(DON'T READ) DK/NA/Refused -------4%

F.

What is your gender?
Male------------------------------------------ 49%
Female --------------------------------------- 50%
Non-binary ------------------------------------1%
Rather not say -------------------------------- 1%

1.

(T) First, do you feel that things in Santa Clara County are generally going in the right direction or do
you feel things have gotten pretty seriously off on the wrong track?
Right direction ----------------------------- 56%
Wrong track -------------------------------- 25%
(DON’T READ) DK/NA ---------------- 19%

2.

Next, please tell me if you feel each of the following is a very serious problem facing the Santa Clara
Valley region, is a very serious problem, a somewhat serious problem, a not too serious problem, or
not a serious problem at all in this region. (RANDOMIZE)
VERY
SER

[ ]a.
[ ]b.
[ ]c.
[ ]d.
[ ]e.
[ ]f.
[ ]g.
[ ]h.
[ ]i.
[ ]j.
[ ]k.
[ ]l.

SMWT
SER

NOT
TOO
SER

NOT
AT ALL
SER

(DK/
NA)

EXT/
VERY

(T) Traffic congestion ----------------------------------- 59%----- 26% ----- 9%------- 4% ------ 1%
(T) Unemployment, loss of jobs ----------------------- 56%----- 25% ---- 10% ------ 5% ------ 3%
(T) The quality of local public education ------------ 28%----- 37% ---- 19% ------ 9% ------ 7%
(T) Pollution of the San Francisco Bay -------------- 40%----- 32% ---- 13% ------ 5% ----- 10%
(T) Pollution of water in local creeks ---------------- 35%----- 31% ---- 17% ------ 7% ----- 10%
(T) The quality of drinking water --------------------- 23%----- 26% ---- 26% ----- 19% ----- 6%
(T) Hazardous waste disposal -------------------------- 27%----- 31% ---- 19% ------ 8% ----- 15%
(T) Litter--------------------------------------------------- 31%----- 37% ---- 25% ------ 6% ------ 2%
Homelessness --------------------------------------------- 64%----- 26% ----- 6%------- 2% ------ 2%
The cost of housing -------------------------------------- 77%----- 16% ----- 4%------- 1% ------ 1%
The cost of healthcare ----------------------------------- 58%----- 26% ---- 10% ------ 2% ------ 4%
Climate change ------------------------------------------- 51%----- 26% ---- 13% ------ 9% ------ 1%

86%
81%
65%
72%
66%
49%
58%
68%
90%
94%
84%
77%
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(T) Next, do you recall ever seeing or hearing anything about “watersheds”?
Yes ------------------------------------------- 43%
No -------------------------------------------- 49%
(DON’T READ) DK/NA ------------------ 7%

(ASK IF CODE 1 IN Q3, N=269)
4.
(T) Can you tell me in a few words what you heard or saw? (OPEN END, RECORD VERBATIM
RESPONSES)
Where water is stored/collected/drained (from rainfall, snow) into water body ------ 15%
A source of clean water supply ------------------------------------------------------------------7%
Need more information/not enough/know it in general -------------------------------------7%
In the news/mail/articles/notes/newspaper----------------------------------------------------- 9%
It needs an upgrade/rebuild/protection/cleaning/maintenance ---------------------------- 15%
Helps filter ground water -------------------------------------------------------------------------1%
It is polluted/dry/flooding/low ----------------------------------------------------------------- 15%
It is protected/well-constructed ------------------------------------------------------------------1%
Area for wildlife------------------------------------------------------------------------------------ 0%
Where water is stored/collected -----------------------------------------------------------------9%
Other ----------------------------------------------------------------------------------------------- 13%
Don’t know/Not sure/Don’t recall ------------------------------------------------------------ 10%
Refused/N/A ---------------------------------------------------------------------------------------- 3%
(RESUME ASKING ALL RESPONDENTS)
5.
(T) In your own words, can you tell me what the term “watershed” means to you? (DO NOT READ
LIST)
Area where water collects then drains to lower elevation ----- 32%
A structure or building for holding or keeping water ---------- 19%
An overhang that shades water ---------------------------------------3%
A network or structure essential to clean drinking water --------7%
An underground water source ----------------------------------------1%
Water pollution ---------------------------------------------------------- 2%
Other (SPECIFY) ------------------------------------------------------ 7%
(DON’T READ) DK/NA ------------------------------------------- 29%
6.

(T) In general, would you say that the personal choices of families and individuals have a very large
impact, only a minor impact, or no impact at all on the quality of water in the watershed?
Very large impact ------------------------- 42%
Only minor impact ------------------------ 34%
No impact at all ------------------------------ 6%
(DON’T READ) DK/NA ---------------- 18%

FM3 RESEARCH
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320-888-WT (AGES 18+)

Now I’m going to mention some people and groups of people that may be responsible for causing water
pollution. For each one I mention, please tell me whether you personally believe that group is very
responsible, somewhat responsible, or not at all responsible for causing water pollution.
(RANDOMIZE)
VERY
RESP

[ ]a.
[ ]b.
[ ]c.
[ ]d.
[ ]e.
8.

[ ]b.

[ ]c.

SMWT
RESP

NOT
AT ALL
RESP

(DK/
NA)

(T) Large industrial or manufacturing
companies --------------------------------------------------- 75% ------- 17% -------- 4% --------- 4%
(T) Government agencies --------------------------------- 44% ------- 40% -------- 9% --------- 8%
(T) Small and medium-sized businesses like
restaurants and dry cleaners ------------------------------ 27% ------- 56% ------- 11% -------- 6%
(T) Private residents --------------------------------------- 21% ------- 58% ------- 16% -------- 5%
(T) Farmers and ranchers--------------------------------- 42% ------- 41% ------- 12% -------- 5%

TOTAL
RESP

92%
83%
83%
79%
83%

Next, for each of the following statements, please tell me if you believe it is definitely true, probably
true, probably not true or definitely not true. (RANDOMIZE)
DEF
TRUE

[ ]a.

PAGE 5

PROB
TRUE

PROB
NOT

DEF
NOT

(DK/
NA)

(T) Storm drains and sewers are
part of the same underground
system. --------------------------------------19% ----- 34% ---- 14% ----- 22% ----- 11%
(T) The water and other substances
that flow through the storm drain
system are treated and filtered to
remove wastes before they are
discharged from the system. -------------14% ----- 33% ---- 25% ----- 19% -------9%
(T) Water that runs into the storm
drains from yards, driveways, and
streets, goes into local creeks,
rivers, and the Bay without being
treated. --------------------------------------36% ----- 45% ---- 11% ------ 1% -------7%

TOTAL TOTAL
TRUE NT TRUE

52%

36%

47%

44%

81%

12%
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From what you know, what are two types of pollutants that enter the bay and affect its water quality?
(DO NOT READ LIST; ACCEPT UP TO TWO RESPONSES)
Industrial wastes -------------------------------------------------------- 9%
Biological contaminants from litter, organic matter, and
animal wastes ---------------------------------------------------------- 9%
Oil/grease from automobiles that leak or is spilled/disposed
of in storm drains --------------------------------------------------- 28%
Chemicals -------------------------------------------------------------- 23%
Metals found in vehicle exhaust, weathered paint, metal
plating, tires, etc. ----------------------------------------------------- 3%
Pesticides, herbicides and fertilizer from lawns, gardens,
farms, etc. ------------------------------------------------------------ 21%
Garbage/trash ---------------------------------------------------------- 34%
Sewage --------------------------------------------------------------------5%
Hazardous waste/carcinogens -----------------------------------------2%
Medical/hospital waste ------------------------------------------------- 2%
Oil from ships/boats ---------------------------------------------------- 0%
Mercury ------------------------------------------------------------------3%
Other mentions ---------------------------------------------------------- 3%
(DON’T READ) DK/NA ------------------------------------------- 14%

10.

PAGE 6

Do you have a yard or garden?
Yes ------------------------------------------- 71%
No -------------------------------------------- 29%
(DON’T READ) DK/NA ------------------ 0%

(ASK ONLY IF YES IN Q10)
11.
Do you normally maintain your landscaping or garden yourself?
Yes ------------------------------------------- 69%
No -------------------------------------------- 31%
Don’t have a yard or garden --------------- 0%
(DON’T READ) DK/NA ------------------ 0%

FM3 RESEARCH
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(RESUME ASKING ALL RESPONDENTS)
IN THE SANTA CLARA VALLEY, THE STORM DRAIN SYSTEM IS SEPARATE FROM THE
SEWER SYSTEM. THE STORM DRAIN SYSTEM EMPTIES INTO LOCAL CREEKS AND
WETLANDS AND INTO THE SAN FRANCISCO BAY. THE MIXTURE OF WATER, TRASH AND
EVERYTHING ELSE THAT ENDS UP IN STORM DRAINS IS NOT TREATED OR FILTERED
BEFORE IT IS DISCHARGED. WHAT FLOWS THROUGH THE STORM DRAINS POLLUTES
LOCAL CREEKS, WETLANDS, AND THE BAY.
12.

Here are some actions people can take to keep pollution out of storm drains so it won’t harm local
creeks, wetlands, and the San Francisco Bay. For each one I mention, please tell me how willing you
would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at
all willing. If it is something you already do, or it really doesn’t apply to you, you can tell me that too.
(RANDOMIZE)
VERY
WILL

[ ]a.

[ ]b.
[ ]c.

[ ]d.

[ ]e.

SMWT
WILL

NOT
TOO
WILL

NOT
AT ALL DO
WILL NOW

(T*) If you changed your oil
yourself, recycle used motor
oil by placing it out for
curbside collection ---------------- 44% ----- 7% -------2% ------ 2% ----(T) Get your car’s oil changed
at a service station rather than
doing it yourself ------------------- 48% ----- 9% -------5% ------ 4% ----(T) Take leftover paints,
insecticides and other
Hazardous Wastes to a
Household Hazardous Waste
collection center ------------------- 53% ---- 16% ------4% ------ 0% ----(T) Use less-toxic substances
and methods, such as baits and
traps instead of poisonous
sprays, to control pests and
weeds in your lawn and garden - 46% ---- 24% ------2% ------ 1% ----(T) Sweep down your driveway
with a broom instead of hosing
it down with water ---------------- 44% ---- 19% ------3% ------ 1% -----

TOTAL
WILL

TOTAL
NOT
WILL

11% ----- 33%

51%

4%

29% ------ 5%

57%

9%

20% ------ 5%

70%

5%

17% ----- 10%

70%

3%

20% ----- 12%

63%

5%

(DK/
NA)
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VERY
WILL

SMWT
WILL

NOT
TOO
WILL

NOT
AT ALL DO
WILL NOW
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(DK/
NA)

(T) Take your car to a car
wash instead of washing it
yourself in the street or
driveway ---------------------------- 41% ---- 19% ------6% ------ 4% ----- 24% ------ 6%
[ ]g. (T*) If you washed your car
yourself, wash your car on an
unpaved surface, instead of in
the street or driveway ------------ 35% ---- 14% ----- 10%------ 7% ------ 7%------ 26%
[ ]h. (T) Take used fluorescent
lamps and light bulbs to a
household hazardous waste
facility or event -------------------- 45% ---- 20% ------6% ------ 2% ----- 20% ------ 7%
[ ]i. (T) Report someone you see
dumping harmful substances
into the storm drain --------------- 59% ---- 26% ------4% ------ 4% ------ 3%------- 3%
[ ]j. (T) Participate in creek cleanups ----------------------------------- 26% ---- 37% ----- 15%----- 10% ----- 6%------- 5%
[ ]k. (T*) When it is allowed, use
re-usable shopping bags instead
of paper bags provided by
stores -------------------------------- 49% ---- 11% ------2% ------ 3% ----- 31% ------ 3%
[ ]l. (T) Throw litter in a garbage
can and not in the street ---------- 60% ----- 3% -------0% ------ 1% ----- 34% ------ 3%
[ ]m. (T) Hire exterminators and pest
control professionals that use
less-toxic pest control methods - 53% ---- 17% ------4% ------ 4% ----- 10% ----- 14%

TOTAL
WILL

TOTAL
NOT
WILL

61%

10%

50%

17%

65%

8%

85%

9%

63%

25%

61%

5%

62%

1%

69%

7%

58%

12%

74%

9%

[ ]f.

(ASK ONLY IF CODE 1 IN Q10)
[ ]n. (T) Hire landscape and yard
maintenance contractors that
use less-toxic weed and pest
control methods-------------------- 43% ---- 16% ------4% ------ 8% ----- 13% ----- 16%
[ ]o. (T) Use watershed-friendly,
sustainable techniques in your
yard or garden to reduce
runoff, such as building a rain
garden or removing paved
surfaces ----------------------------- 44% ---- 30% ------6% ------ 4% ----- 10% ------ 7%
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(RESUME ASKING ALL RESPONDENTS)
13.
I’m going to read you a list of items. Please tell me if you have a favorable or unfavorable opinion of
each one. If you have never heard of one, please say so. (IF RESPONDENT SAYS “DON’T KNOW,”
“NO OPINION,” PROBE FOR CAN’T RATE OR NEVER HEARD: “WOULD YOU SAY THAT
YOU HAVE HEARD OF [ITEM] BUT CANNOT RATE IT, OR HAVE YOU NEVER HEARD
OF IT?”) (RANDOMIZE)
FAV

[ ]a.
[ ]b.
[ ]c.

UNFAV

NHO

CAN’T
RATE

(T) The Watershed Watch Hotline ------------------------------------------ 14% ---- 2% ---- 74% -- 10%
(T) The Household Hazardous Waste Program --------------------------- 53% ---- 4% ---- 35% --- 8%
(T) The website my watershed watch dot org ----------------------------- 15% ---- 1% ---- 73% -- 11%

NOW I’D LIKE TO ASK YOU A FEW QUESTIONS FOR STATISTICAL PURPOSES ONLY.
14.

(T*) What is your preferred method for receiving environmental messaging and other related
information? (DO NOT READ LIST; ACCEPT ONE RESPONSE)
Television ----------------------------------- 17%
The newspaper, either in print
or online ------------------------------------- 11%
Neighborhood websites like Patch
and Nextdoor ------------------------------ 5%
Blogs ------------------------------------------- 1%
Email----------------------------------------- 31%
Phone call -------------------------------------0%
Text message ---------------------------------5%
Mail/flyers/door hangers ----------------- 12%
Social media like Facebook
and Twitter --------------------------------- 13%
Other ------------------------------------------- 2%
Don’t want environmental messages -----2%
(DON’T READ) DK/NA ------------------ 2%

FM3 RESEARCH

15.

320-888-WT (AGES 18+)

On a scale of one to five, how much do you rely on each of the following sources to receive your local
news and information, where one means you do not rely on the source at all, and a five means you rely
on the source very heavily? (RANDOMIZE)
MEAN
SCORE

[ ]a.
[ ]b.
[ ]c.
[ ]d.
[ ]e.
[ ]f.
[ ]g.
[ ]h.
16.

PAGE 10

DO NOT RELY
AT ALL
1
2

3

4

5

(T) The San Jose Mercury News ----------- 2.5 ---------------------- 37% 14% 16% 12% 15% --- 5%
(T) Social media like Facebook
and Twitter ------------------------------------- 2.8 ---------------------- 36% - 8%- 16% 14% 23% --- 2%
(T) Ethnic or non-English news
and media --------------------------------------- 1.6 ---------------------- 70% - 8%-- 8% -- 4% -- 5% ---- 5%
(T) Radio news -------------------------------- 2.6 ---------------------- 38% - 9%- 20% 16% 15% --- 2%
(T) Television news--------------------------- 3.1 ---------------------- 24% 12% 17% 21% 25% --- 2%
(T) Neighborhood websites like
Patch and Nextdoor --------------------------- 2.4 ---------------------- 42% 12% 18% 15% 10% --- 4%
(T) Mailings or emails from
elected officials and public
agencies ----------------------------------------- 2.6 ---------------------- 30% 18% 23% 13% 14% --- 3%
(T) Neighborhood associations or
community groups ---------------------------- 2.2 ---------------------- 41% 15% 23% 11% - 7% ---- 4%
In terms of your current job status, are you employed, unemployed but looking for work, retired, a
student or a homemaker?
Employed ----------------------------------- 63%
Unemployed -------------------------------- 12%
Retired --------------------------------------- 14%
Student -----------------------------------------4%
Homemaker -----------------------------------4%
Other ------------------------------------------- 2%
(DON'T READ) DK/Refused ------------ 0%

17.

(DK/
NA)

Do you own or rent your apartment or home?
Own ------------------------------------------ 55%
Rent ------------------------------------------ 38%
Live with parents or
someone who owns -------------------------- 6%
Live with parents or
someone who rents -------------------------- 1%
(DON'T KNOW/NA) ---------------------- 1%
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THANK AND TERMINATE
LANGUAGE: BY OBSERVATION

English--------------------------------------- 95%
Spanish ----------------------------------------5%

MODE OF INTERVIEW:

Phone ---------------------------------------- 49%
Online---------------------------------------- 51%

CITY
Campbell ----------------------------- 4%
Cupertino ---------------------------- 4%
Los Altos ---------------------------- 2%
Los Altos Hills ---------------------- 0%
Los Gatos ---------------------------- 3%
Milpitas ------------------------------ 4%

Monte Sereno ----------------------- 0%
Palo Alto ----------------------------- 3%
San José ---------------------------- 51%
Santa Clara -------------------------- 7%
Saratoga ------------------------------ 1%
Sunnyvale ---------------------------- 9%
Other -------------------------------- 11%

PAGE 11

MAY 3-10, 15-21, 2020
SCVURPPP 2020 SURVEY
320-888-WT
N=80
AGES 15-17
MARGIN OF SAMPLING ERROR ±17.0% (95% CONFIDENCE INTERVAL)

Hello, I'm __________ from public opinion research firm _________, surveying about issues in Santa Clara
Valley. We are not trying to sell anything or ask for a donation of any type. May I speak to the youngest person
in the household aged 15 or older? (VERIFY THAT THE PERSON IS ASSOCIATED WITH THE
ADDRESS LISTED--OTHERWISE TERMINATE. IF RESPONDENT WISHES TO COMPLETE THE
INTERVIEW IN SPANISH, PLEASE HAND OFF TO BILINGUAL INTERVIEWER. IF NOT
AVAILABLE, ASK WHEN IT WOULD BE CONVENIENT TO CALL AGAIN.)
A.

Before we begin, I need to know if I have reached you on a cell phone, and if so, are you in a place
where you can talk safely without endangering yourself or others?
Yes, cell and can talk safely ------------------------------------------------- 85%
Yes, cell and cannot talk safely -------------------------------- TERMINATE
No, not on cell ----------------------------------------------------------------- 15%
(DON’T READ) DK/NA/REFUSED------------------------- TERMINATE

(ASK QX1 AND QX2 UNTIL AGES 15-17 QUOTA REACHED)
X1. Are you the parent and/or legal guardian of a child age 15 to 17?
Yes ------------------------------------------100%
No ---------------------------------------------- 0%
(ASK IF CODE 1 IN QX1)
X2. Do you consent to the child participating in this survey? The topic is water use and pollution.
Yes ------------------------------------------100%
No ---------------------------------------------- 0%
IF CODE 1 IN QX2, CONTINUE INTERVIEW WITH MINOR.

FM3 RESEARCH
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(RESUME ASKING ALL RESPONDENTS)
B.
To make sure we are talking to a representative population of people, can you tell me what year you
were born? (RECORD YEAR AND CATEGORIZE BELOW)
2005-2003 (15-17) ------------------------100%
2002-1996 (18-24) --------------------------- 0%
1995-1991 (25-29) --------------------------- 0%
1990-1986 (30-34) --------------------------- 0%
1985-1981 (35-39) --------------------------- 0%
1980-1976 (40-44) --------------------------- 0%
1975-1971 (45-49) --------------------------- 0%
1970-1966 (50-54) --------------------------- 0%
1965-1961 (55-59) --------------------------- 0%
1960-1956 (60-64) --------------------------- 0%
1955-1946 (65-74) --------------------------- 0%
1945 or earlier (75 & over) ---------------- 0%
(DON’T READ) Refused ------------------ 0%
(ASK IF CODE 1 IN QB)
C.
Are you currently enrolled in high school?
Yes ------------------------------------------- 95%
No ---------------------------------------------- 3%
(DON’T READ) DK/NA ------------------ 2%
QUOTA: 75 RESPONDENTS FROM QC CODE 1.
(RESUME ASKING ALL RESPONDENTS)
D.
What was the last level of school you completed?
High school graduate or less ------------- 83%
Some college ---------------------------------1%
Business/Vocational School ---------------- 0%
College graduate ----------------------------- 1%
Post-graduate work/Professional
school ----------------------------------------0%
(DON'T READ) DK/Refused ---------- 15%
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With which racial or ethnic group do you identify yourself: Latino or Hispanic, African American or
Black, White or Caucasian, Asian or Pacific Islander, or some other ethnic or racial background?
(IF ASIAN OR PACIFIC ISLANDER, ASK: “Are you Vietnamese, Chinese, South Asian or East
Indian, or of some other Asian background?”)
Latino/Hispanic ---------------------------- 26%
African American/Black -------------------- 5%
White/Caucasian --------------------------- 19%
Vietnamese---------------------------------- 13%
Chinese -------------------------------------- 10%
South Asian/East Indian -------------------- 6%
Other Non-Asian/Pacific Islander --------5%
Other Asian/Pacific Islander --------------- 5%
(DON'T READ) Mixed race -------------- 6%
(DON'T READ) DK/NA/Refused -------5%

F.

What is your gender?
Male------------------------------------------ 38%
Female --------------------------------------- 59%
Non-binary ------------------------------------1%
Rather not say -------------------------------- 3%

1.

(T) First, do you feel that things in Santa Clara County are generally going in the right direction or do
you feel things have gotten pretty seriously off on the wrong track?
Right direction ----------------------------- 49%
Wrong track -------------------------------- 14%
(DON’T READ) DK/NA ---------------- 37%

2.

Next, please tell me if you feel each of the following is a very serious problem facing the Santa Clara
Valley region, is a very serious problem, a somewhat serious problem, a not too serious problem, or
not a serious problem at all in this region. (RANDOMIZE)
VERY
SER

[ ]a.
[ ]b.
[ ]c.
[ ]d.
[ ]e.
[ ]f.
[ ]g.
[ ]h.
[ ]i.
[ ]j.
[ ]k.
[ ]l.

SMWT
SER

NOT
TOO
SER

NOT
AT ALL
SER

(DK/
NA)

EXT/
VERY

(T) Traffic congestion ----------------------------------- 31%----- 37% ---- 19% ------ 6% ------ 8%
(T) Unemployment, loss of jobs ----------------------- 44%----- 26% ---- 10% ------ 4% ----- 15%
(T) The quality of local public education ------------ 29%----- 33% ---- 18% ------ 8% ----- 12%
(T) Pollution of the San Francisco Bay -------------- 43%----- 30% ----- 9%------- 3% ----- 15%
(T) Pollution of water in local creeks ---------------- 41%----- 24% ---- 11% ------ 7% ----- 18%
(T) The quality of drinking water --------------------- 19%----- 19% ---- 25% ----- 22% ---- 15%
(T) Hazardous waste disposal -------------------------- 26%----- 27% ---- 19% ------ 8% ----- 20%
(T) Litter--------------------------------------------------- 35%----- 36% ---- 10% ------ 6% ----- 12%
Homelessness --------------------------------------------- 49%----- 27% ---- 12% ------ 4% ------ 7%
The cost of housing -------------------------------------- 57%----- 19% ---- 10% ------ 2% ----- 12%
The cost of healthcare ----------------------------------- 37%----- 28% ---- 18% ------ 0% ----- 16%
Climate change ------------------------------------------- 44%----- 17% ---- 13% ------ 9% ----- 18%

68%
70%
62%
73%
65%
39%
53%
72%
76%
76%
66%
61%
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(T) Next, do you recall ever seeing or hearing anything about “watersheds”?
Yes ------------------------------------------- 21%
No -------------------------------------------- 54%
(DON’T READ) DK/NA ---------------- 25%

(ASK IF CODE 1 IN Q3, N=7)
4.
(T) Can you tell me in a few words what you heard or saw? (OPEN END, RECORD VERBATIM
RESPONSES)
A source of clean water supply ---------------------------------------------------------------- 16%
It is polluted/dry/flooding/low ----------------------------------------------------------------- 14%
Where water is stored/collected/drained (from rainfall, snow) into water body ------ 14%
Where water is stored/collected --------------------------------------------------------------- 13%
Need more information/not enough/know it in general -------------------------------------8%
It needs an upgrade/rebuild/protection/cleaning/maintenance ------------------------------ 4%
In the news/mail/articles/notes/newspaper----------------------------------------------------- 0%
Helps filter ground water -------------------------------------------------------------------------0%
It is protected/well-constructed ------------------------------------------------------------------0%
Area for wildlife------------------------------------------------------------------------------------ 0%
Other ----------------------------------------------------------------------------------------------- 16%
Don’t know/Not sure/Don’t recall ------------------------------------------------------------ 10%
Refused/N/A ---------------------------------------------------------------------------------------- 7%
(RESUME ASKING ALL RESPONDENTS)
5.
(T) In your own words, can you tell me what the term “watershed” means to you? (DO NOT READ
LIST)
Area where water collects then drains to lower elevation ----- 21%
A structure or building for holding or keeping water ---------- 24%
An overhang that shades water ---------------------------------------6%
Other (SPECIFY) ---------------------------------------------------- 17%
(DON’T READ) DK/NA ------------------------------------------- 31%
6.

(T) In general, would you say that the personal choices of families and individuals have a very large
impact, only a minor impact, or no impact at all on the quality of water in the watershed?
Very large impact ------------------------- 27%
Only minor impact ------------------------ 35%
No impact at all ------------------------------ 7%
(DON’T READ) DK/NA ---------------- 31%

FM3 RESEARCH
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Now I’m going to mention some people and groups of people that may be responsible for causing water
pollution. For each one I mention, please tell me whether you personally believe that group is very
responsible, somewhat responsible, or not at all responsible for causing water pollution.
(RANDOMIZE)
VERY
RESP

[ ]a.
[ ]b.
[ ]c.
[ ]d.
[ ]e.
8.

[ ]b.

[ ]c.

SMWT
RESP

NOT
AT ALL
RESP

(DK/
NA)

(T) Large industrial or manufacturing
companies --------------------------------------------------- 59% ------- 25% -------- 3% -------- 13%
(T) Government agencies --------------------------------- 28% ------- 44% ------- 11% ------- 17%
(T) Small and medium-sized businesses like
restaurants and dry cleaners ------------------------------ 18% ------- 55% ------- 10% ------- 18%
(T) Private residents --------------------------------------- 17% ------- 55% -------- 8% -------- 20%
(T) Farmers and ranchers--------------------------------- 30% ------- 33% ------- 22% ------- 15%

TOTAL
RESP

84%
72%
73%
72%
63%

Next, for each of the following statements, please tell me if you believe it is definitely true, probably
true, probably not true or definitely not true. (RANDOMIZE)
DEF
TRUE

[ ]a.

PAGE 5

PROB
TRUE

PROB
NOT

DEF
NOT

(DK/
NA)

(T) Storm drains and sewers are
part of the same underground
system. --------------------------------------11% ----- 48% ---- 13% ------ 5% ----- 24%
(T) The water and other substances
that flow through the storm drain
system are treated and filtered to
remove wastes before they are
discharged from the system. -------------15% ----- 37% ---- 11% ------ 8% ----- 29%
(T) Water that runs into the storm
drains from yards, driveways, and
streets, goes into local creeks,
rivers, and the Bay without being
treated. --------------------------------------23% ----- 28% ---- 21% ------ 2% ----- 26%

TOTAL TOTAL
TRUE NT TRUE

59%

17%

52%

18%

52%

23%
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From what you know, what are two types of pollutants that enter the bay and affect its water quality?
(DO NOT READ LIST; ACCEPT UP TO TWO RESPONSES)
Garbage/trash ---------------------------------------------------------- 35%
Oil/grease from automobiles that leak or is spilled/disposed
of in storm drains --------------------------------------------------- 25%
Chemicals -------------------------------------------------------------- 19%
Pesticides, herbicides and fertilizer from lawns, gardens,
farms, etc. -------------------------------------------------------------- 9%
Biological contaminants from litter, organic matter, and
animal wastes ---------------------------------------------------------- 7%
Industrial wastes -------------------------------------------------------- 5%
Hazardous waste/carcinogens -----------------------------------------5%
Sewage --------------------------------------------------------------------4%
Metals found in vehicle exhaust, weathered paint, metal
plating, tires, etc. ----------------------------------------------------- 1%
Medical/hospital waste ------------------------------------------------- 0%
Oil from ships/boats ---------------------------------------------------- 0%
Mercury ------------------------------------------------------------------0%
Other mentions ---------------------------------------------------------- 5%
(DON’T READ) DK/NA ------------------------------------------- 31%

10.

PAGE 6

Do you have a yard or garden?
Yes ------------------------------------------- 71%
No -------------------------------------------- 25%
(DON’T READ) DK/NA ------------------ 4%

(ASK ONLY IF YES IN Q10)
11.
Do you normally maintain your landscaping or garden yourself?
Yes ------------------------------------------- 40%
No -------------------------------------------- 56%
Don’t have a yard or garden --------------- 0%
(DON’T READ) DK/NA ------------------ 4%
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(RESUME ASKING ALL RESPONDENTS)
IN THE SANTA CLARA VALLEY, THE STORM DRAIN SYSTEM IS SEPARATE FROM THE
SEWER SYSTEM. THE STORM DRAIN SYSTEM EMPTIES INTO LOCAL CREEKS AND
WETLANDS AND INTO THE SAN FRANCISCO BAY. THE MIXTURE OF WATER, TRASH AND
EVERYTHING ELSE THAT ENDS UP IN STORM DRAINS IS NOT TREATED OR FILTERED
BEFORE IT IS DISCHARGED. WHAT FLOWS THROUGH THE STORM DRAINS POLLUTES
LOCAL CREEKS, WETLANDS, AND THE BAY.
12.

Here are some actions people can take to keep pollution out of storm drains so it won’t harm local
creeks, wetlands, and the San Francisco Bay. For each one I mention, please tell me how willing you
would be to take that action, using a scale of very willing, somewhat willing, not too willing, or not at
all willing. If it is something you already do, or it really doesn’t apply to you, you can tell me that too.
(RANDOMIZE)
VERY
WILL

[ ]a.

[ ]b.
[ ]c.

[ ]d.

[ ]e.

SMWT
WILL

NOT
TOO
WILL

NOT
AT ALL DO
WILL NOW

(DK/
NA)

(T*) If you changed your oil
yourself, recycle used motor
oil by placing it out for
curbside collection ---------------- 39% ---- 27% ------7% ------ 7% ------ 0%------ 21%
(T) Get your car’s oil changed
at a service station rather than
doing it yourself ------------------- 32% ---- 32% ------5% ------ 4% ----- 12% ----- 15%
(T) Take leftover paints,
insecticides and other
Hazardous Wastes to a
Household Hazardous Waste
collection center ------------------- 41% ---- 29% ----- 11%------ 2% ------ 7%------ 10%
(T) Use less-toxic substances
and methods, such as baits and
traps instead of poisonous
sprays, to control pests and
weeds in your lawn and garden - 41% ---- 37% ------7% ------ 1% ------ 7%------- 7%
(T) Sweep down your driveway
with a broom instead of hosing
it down with water ---------------- 40% ---- 30% ------7% ------ 4% ------ 8%------ 11%

TOTAL
WILL

TOTAL
NOT
WILL

66%

14%

64%

9%

70%

13%

78%

8%

69%

12%

FM3 RESEARCH
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VERY
WILL

SMWT
WILL

NOT
TOO
WILL

NOT
AT ALL DO
WILL NOW
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(DK/
NA)

(T) Take your car to a car
wash instead of washing it
yourself in the street or
driveway ---------------------------- 34% ---- 35% ----- 11%------ 2% ------ 9%------- 8%
[ ]g. (T*) If you washed your car
yourself, wash your car on an
unpaved surface, instead of in
the street or driveway ------------ 35% ---- 32% ------7% ------ 6% ------ 4%------ 16%
[ ]h. (T) Take used fluorescent
lamps and light bulbs to a
household hazardous waste
facility or event -------------------- 38% ---- 25% ----- 11%------ 9% ------ 9%------- 9%
[ ]i. (T) Report someone you see
dumping harmful substances
into the storm drain --------------- 38% ---- 31% ----- 12%------ 5% ------ 3%------ 11%
[ ]j. (T) Participate in creek cleanups ----------------------------------- 26% ---- 41% ----- 19%------ 4% ------ 2%------- 8%
[ ]k. (T*) When it is allowed, use
re-usable shopping bags instead
of paper bags provided by
stores -------------------------------- 51% ---- 19% ------4% ------ 2% ----- 15% ------ 9%
[ ]l. (T) Throw litter in a garbage
can and not in the street ---------- 51% ---- 13% ------5% ------ 2% ----- 18% ----- 12%
[ ]m. (T) Hire exterminators and pest
control professionals that use
less-toxic pest control methods - 26% ---- 36% ----- 11%------ 8% ------ 8%------ 11%

TOTAL
WILL

TOTAL
NOT
WILL

69%

14%

68%

12%

62%

19%

69%

17%

67%

23%

69%

6%

63%

7%

62%

19%

57%

16%

75%

11%

[ ]f.

(ASK ONLY IF CODE 1 IN Q10)
[ ]n. (T) Hire landscape and yard
maintenance contractors that
use less-toxic weed and pest
control methods-------------------- 29% ---- 28% ----- 12%------ 5% ----- 11% ----- 15%
[ ]o. (T) Use watershed-friendly,
sustainable techniques in your
yard or garden to reduce
runoff, such as building a rain
garden or removing paved
surfaces ----------------------------- 36% ---- 39% ------7% ------ 4% ------ 6%------- 8%

FM3 RESEARCH
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(RESUME ASKING ALL RESPONDENTS)
13.
I’m going to read you a list of items. Please tell me if you have a favorable or unfavorable opinion of
each one. If you have never heard of one, please say so. (IF RESPONDENT SAYS “DON’T KNOW,”
“NO OPINION,” PROBE FOR CAN’T RATE OR NEVER HEARD: “WOULD YOU SAY THAT
YOU HAVE HEARD OF [ITEM] BUT CANNOT RATE IT, OR HAVE YOU NEVER HEARD
OF IT?”) (RANDOMIZE)
FAV

[ ]a.
[ ]b.
[ ]c.

UNFAV

NHO

CAN’T
RATE

(T) The Watershed Watch Hotline ------------------------------------------ 16% ---- 5% ---- 60% -- 19%
(T) The Household Hazardous Waste Program --------------------------- 25% ---- 8% ---- 48% -- 20%
(T) The website my watershed watch dot org ----------------------------- 14% ---- 6% ---- 65% -- 15%

NOW I’D LIKE TO ASK YOU A FEW QUESTIONS FOR STATISTICAL PURPOSES ONLY.
14.

(T*) What is your preferred method for receiving environmental messaging and other related
information? (DO NOT READ LIST; ACCEPT ONE RESPONSE)
Television ----------------------------------- 29%
The newspaper, either in print
or online ---------------------------------------5%
Neighborhood websites like Patch
and Nextdoor ------------------------------ 3%
Blogs ------------------------------------------- 2%
Email----------------------------------------- 11%
Phone call -------------------------------------1%
Text message ---------------------------------4%
Mail/flyers/door hangers ------------------- 3%
Social media like Facebook
and Twitter --------------------------------- 23%
Other ------------------------------------------- 3%
Don’t want environmental messages -----6%
(DON’T READ) DK/NA ------------------ 9%

FM3 RESEARCH

15.

320-888-WT [AGES 15-17]

On a scale of one to five, how much do you rely on each of the following sources to receive your local
news and information, where one means you do not rely on the source at all, and a five means you rely
on the source very heavily? (RANDOMIZE)
MEAN
SCORE

[ ]a.
[ ]b.
[ ]c.
[ ]d.
[ ]e.
[ ]f.
[ ]g.
[ ]h.
16.

PAGE 10

DO NOT RELY
AT ALL
1
2

3

4

5

(T) The San Jose Mercury News ----------- 2.4 ---------------------- 37% 11% 16% 16% - 8% --- 12%
(T) Social media like Facebook
and Twitter ------------------------------------- 3.4 ---------------------- 19% - 6%- 19% 17% 32% --- 8%
(T) Ethnic or non-English news
and media --------------------------------------- 2.1 ---------------------- 45% - 7%- 20% - 9% -- 5% --- 16%
(T) Radio news -------------------------------- 2.6 ---------------------- 27% 16% 28% 15% - 7% ---- 7%
(T) Television news--------------------------- 3.2 ---------------------- 16% 14% 16% 25% 22% --- 7%
(T) Neighborhood websites like
Patch and Nextdoor --------------------------- 2.2 ---------------------- 39% 10% 21% - 8% -- 5% --- 16%
(T) Mailings or emails from
elected officials and public
agencies ----------------------------------------- 2.6 ---------------------- 30% - 9%- 26% 10% 12% -- 13%
(T) Neighborhood associations or
community groups ---------------------------- 2.2 ---------------------- 36% 14% 27% - 9% -- 3% --- 11%
In terms of your current job status, are you employed, unemployed but looking for work, retired, a
student or a homemaker?
Employed -------------------------------------7%
Unemployed -------------------------------- 12%
Retired -----------------------------------------0%
Student --------------------------------------- 75%
Homemaker -----------------------------------0%
Other ------------------------------------------- 1%
(DON'T READ) DK/Refused ------------ 5%

17.

(DK/
NA)

Do you own or rent your apartment or home?
Own ------------------------------------------ 15%
Rent -------------------------------------------- 8%
Live with parents or
someone who owns ------------------------ 59%
Live with parents or
someone who rents ------------------------ 17%
(DON'T KNOW/NA) ---------------------- 2%

FM3 RESEARCH

320-888-WT [AGES 15-17]

THANK AND TERMINATE
LANGUAGE: BY OBSERVATION

English--------------------------------------- 98%
Spanish ----------------------------------------2%

MODE OF INTERVIEW:

Phone ---------------------------------------- 13%
Online---------------------------------------- 87%

CITY
Campbell ----------------------------- 9%
Cupertino ---------------------------- 3%
Los Altos ---------------------------- 4%
Los Altos Hills ---------------------- 1%
Los Gatos ---------------------------- 2%
Milpitas ------------------------------ 2%
Monte Sereno ----------------------- 0%
Palo Alto ----------------------------- 2%
San José ---------------------------- 51%
Santa Clara ------------------------ 10%
Saratoga ------------------------------ 3%
Sunnyvale ---------------------------- 8%
Other --------------------------------- 5%
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Program Contact Lists




Management Committee Representatives/Attendees
SCVURPPP Construction, Illegal Discharge, and Industrial Inspection Contacts

FY 19-20 Annual Report

September 30, 2020

Santa Clara Valley Urban Runoff Pollution Prevention Program (Management Committee Representatives*/Alternates)
Organization

Contact
*Sheila Tucker

Address
70 North First Street
Campbell, CA 95008-1423

Cupertino

*Ursula Syrova
Alex Wycoff

10300 Torre Avenue
Cupertino, CA 95014

Los Altos

* Emiko M. Ancheta
Thanh Ngyuen

One North San Antonio Road
Los Altos, CA 94022-3087

Los Altos Hills

*Nichol Bowersox
Kaho Kong

26379 Fremont Road
Los Altos Hills, CA 94022

* Sheila Tucker

41 Miles Ave or P.O. Box 949
Los Gatos, CA 95031

*Elaine Marshall
Kan Xu

455 East Calaveras Boulevard
Milpitas, CA 95035

*Sheila Tucker

18041 Saratoga-Los Gatos Rd.
Monte Sereno, CA 95030

Campbell

Los Gatos
Milpitas
Monte Sereno
Mountain View

* Carrie Sandahl
Eric Anderson

Palo Alto

*Karin North
Pamela Boyle Rodriguez
Michel Jeremias

San José

*Sharon Newton
Jeff Sinclair

Santa Clara

*Rinta Perkins
Dave Staub

Santa Clara
County
Valley Water
Saratoga
Sunnyvale
West Valley
Communities
* Current Voting Members

* Vanessa Marcadejas
Julianna Martin

tel 408-777-7603
tel 408-777-3255

UrsulaS@cupertino.org

tel 650- 947-2646
tel 650-947-2624
tel 650-941-7222
tel 650- 947-2511
tel 408-354-5385
tel 408-586-2603
tel 408-586-3253
tel 408-354-5385

stucker@wvcwp.org

alexw@cupertino.org

eancheta@losaltosca.gov
tnguyen@losaltosca.gov
nbowersox@losaltoshills.ca.gov
kkong@losaltoshills.ca.gov
stucker@wvcwp.org
emarshall@ci.milpitas.ca.gov
kxu@ci.milpitas.ca.gov
stucker@wvcwp.org
carrie.sandahl@mountainview.gov
eric.anderson@mountainview.gov

250 Hamilton Ave., 6th Floor, Palo Alto, CA 94301
City of Palo Alto, PO Box 10250, Palo Alto, 94303
2501 Embarcadero Way, Palo Alto, CA 94303
Environmental Services Department
Watershed Protection, City of San Jose
200 East Santa Clara Street, 7th Floor
San Jose, CA 95113

tel 650-329-2104
tel 650-329-2421

karin.north@cityofpaloalto.org
Pamela.BoyleRodriguez@cityofpaloalto.org
michel.jeremias@cityofpaloalto.org

tel 408-793-5351
tel 408.793.5358

sharon.newton@sanjoseca.gov
Jeff.Sinclair@sanjoseca.gov

CSC Street Corp. Yard
1700 Walsh Avenue
Santa Clara, CA 95050

tel
tel
fax
tel
tel
tel

rperkins@santaclaraca.gov
dstaub@santaclaraca.gov

Clean Water Program
1553 Berger Drive, Bldg. 1
San Jose, CA 95112
5750 Almaden Expressway
San José, CA 95118

*Sheila Tucker

13777 Fruitvale Avenue
Saratoga, CA 95070
City of Sunnyvale
P.O. Box 3707
Sunnyvale, CA 94088

*Sheila Tucker

E-mail

tel 650-903-6225
tel 650-903-6821

500 Castro Street, City Hall, 4th Floor
Mountain View, CA 94041

*Kirsten Struve
James Downing

*Melody Tovar
Nupur Hiremath

Phone/Fax
tel 408-354-5385

West Valley Clean Water Program
One West Campbell Avenue, H-73
Campbell, CA 95008-1039

408-615-3081
408-615-3086
408-988-0237
408-918-4684
408-282-3186
408-282-3165

tel 408-630-3138
tel 408-630-2653
tel 408-354-5385
tel 408-730-7740

tel 408-354-5385

Vanessa.marcadejas@cep.sccgov.org
Julianna.martin@cep.sccgov.org
kstruve@valleywater.org
jdowning@valleywater.org
stucker@wvcwp.org
mtovar@sunnyvale.ca.gov
nhiremath@sunnyvale.ca.gov
stucker@wvcwp.org

SCVURPPP Construction, Illegal Discharge, and Industrial Inspection Contacts
Agency
Campbell

Construction Inspection

Illegal Discharge

Industrial Inspection

John Burchfiel
Public Works
408-866-2150
johnb@campbellca.gov

Rafles Warners
West Valley Clean Water Program
(408) 354-4734
rwarners@wvcwp.org

Rafles Warners
West Valley Clean Water Program
(408) 354-4734
rwarners@wvcwp.org

Randy Sweet
Code Enforcement Officer
408-866-2760
randys@campbellca.gov

Peri Newby
Environmental Programs Specialist
408-866-2150
perin@campbellca.gov

Michael Benjamin
SCC FD, Haz Mat
408-378-4010
michael.benjamin@sccfd.org

408-777-3104
KevinR@cupertino.org

Alex Wykoff
Environmental Programs Specialist
408-777-3255
AlexW@cupertino.org

Alex Wykoff
Environmental Programs Specialist
408-777-3255

Ursula Syrova
Environmental Programs Manager
(408) 777-7603
UrsulaS@cupertino.org

Ursula Syrova
Environmental Programs Manager
(408) 777-7603
UrsulaS@cupertino.org

Ursula Syrova
Environmental Programs Manager
(408) 777-7603
UrsulaS@cupertino.org

Chad Mosley
Assistant Public Works Director/City
Engineer
408-777-7604
ChadM@cupertino.org

Manny Barragan

Manny Barragan

Bob Lennen
Acting Building Official
408-866-2130
bobl@campbellca.gov
Peri Newby
Environmental Programs Specialist
408-866-2150
perin@campbellca.gov
Cupertino

Kevin Rieden

Public Works Inspector

IND/IDDE Inspector
408-472-9907
ManuelB@cupertino.org

AlexW@cupertino.org

IND/IDDE Inspector
408-472-9907
ManuelB@cupertino.org

Revised: August 2020
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SCVURPPP Construction, Illegal Discharge, and Industrial Inspection Contacts
Agency

Construction Inspection

Illegal Discharge

Industrial Inspection

Los Altos
Hills

Janelle Lee
650-947-2517
jlee@losaltoshills.ca.gov

Janelle Lee
650-947-2517
jlee@losaltoshills.ca.gov

Los Altos Hills does not have any
industrial or commercial sites

Los Altos

Kirk Ballard
650-947-2634
kirk.ballard@losaltosca.gov

Andrea Trese, P.E.
Phone: (650) 947-2602
atrese@losaltosca.gov

Andrea Trese, P.E.
Phone: (650) 947-2602
atrese@losaltosca.gov

Andrea Trese, P.E.
Phone: (650) 947-2602
atrese@losaltosca.gov
Los Gatos

Milpitas

Los Altos does not have any industrial
sites (the City inspects its commercial
sites)

Robert Gray
CBO
408-354-6815
rgray@losgatosca.gov

Rafles Warners
West Valley Clean Water Program
(408) 354-4734
rwarners@wvcwp.org

Rafles Warners
West Valley Clean Water Program
(408) 354-4734
rwarners@wvcwp.org

Eric Christianson
Engineering Inspector
408-395-6824
echristianson@losgatosca.gov

Dan Keller
Facilities & Environmental Programs
Manager
408-395-5310 (Mon thru Fri)
dkeller@losgatosca.gov

Michael Benjamin
SCC FD, Haz Mat
408-378-4010
benjamin@cnt.sccgov.org

Sharon Goei
Building & Housing Director
408-586-3260
sgoei@ci.milpitas.ca.gov

Parks & Public Works General Line
7am-4pm (Mon thru Fri)
408-399-5770
Albert Zamora
Fire Marshall
408-586-3370
azamora@ci.milpitas.ca.gov

Gary King
Building Permit Manager
408-586-3262
gking@ci.milpitas.ca.gov

Eric Emmanuele
Chief Enforcement Officer/Investigator
(408) 586-3383
eemmanuele@ci.milpitas.ca.gov

Matt Lambert
Environmental and Regulatory Compliance
Specialist
408-586-2614
mlambert@ci.milpitas.ca.gov
Elaine Marshall
Deputy Public Works Director
408-586-2603
emarshall@ci.milpitas.ca.gov

Revised: August 2020
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SCVURPPP Construction, Illegal Discharge, and Industrial Inspection Contacts
Agency
Monte
Sereno

Construction Inspection
Jessica Kahn
City Engineer
408-354-7635
jessica@cityofmontesereno.org

Illegal Discharge
Rafles Warners
West Valley Clean Water Program
(408) 354-4734
rwarners@wvcwp.org

Industrial Inspection
City of Monte Sereno does not have any
industrial or commercial sites

Jessica Kahn
City Engineer
408-354-7635
jessica@cityofmontesereno.org
Mountain
View

Eric Anderson
650-903-6378 main
650-903-6821 direct
eric.anderson@mountainview.gov

Eric Anderson
650-903-6378 main
650-903-6821 direct
eric.anderson@mountainview.gov

Eric Anderson
650-903-6378 main
650-903-6821 direct
eric.anderson@ci.mtnview.ca.us

Carrie Sandahl
650-903-6378 main
650-903-6224 direct
carrie.sandahl@mountainview.gov

Carrie Sandahl
650-903-6378 main
650-903-6224 direct
carrie.sandahl@mountainview.gov

Carrie Sandahl
650-903-6378 main
650-903-6224 direct
carrie.sandahl@mountainview.gov

Jose Gomes
650-903-6378 main
650-903-6815 direct

Jose Gomes
650-903-6378 main
650-903-6815 direct
jose.gomes@mountainview.gov

Jose Gomes
650-903-6378 main
650-903-6815 direct

jose.gomes@mountainview.gov

jose.@mountainview.gov

City of Mountain View Police
Department

(after hours) 650-903-6395
Palo Alto

Chris Fujimoto
650-329-2430
christopher.fujimoto@cityofpaloalto.org

Watershed Protection
650-329-2122

Watershed Protection
650-329-2122

Palo Alto Police Department
650-329-2413 (after hours)

James Stuart
650-329-2292
James.Stuart@CityofPaloAlto.org

Revised: August 2020
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SCVURPPP Construction, Illegal Discharge, and Industrial Inspection Contacts
Agency
San José

Santa Clara

Construction Inspection

Illegal Discharge

Industrial Inspection

Mary Morse
408-793-5323
mary.morse@sanjoseca.gov

Mary Morse
408-793-5323
mary.morse@sanjoseca.gov

Chris Donaldson
408-793-5374
Chris.Donaldson@sanjoseca.gov

Jeff Sinclair
408-793-5358
Jeff.sinclair@sanjoseca.gov

No Dumping Hotline
408-945-3000
http://casanjose.civicplus.com/FormCenter/Environ
ment-13/Storm-Drain-DischargeComplaint-Form-71

Mary Morse (restaurants only-FOG)
408-793-5300 (hotline)
Mary.Morse@sanjoseca.gov

Jaime McAvoy
408-615-3092

Jaime McAvoy
408-615-3092

Jaime McAvoy
408-615-3092

jmcavoy@santaclaraca.gov

jmcavoy@santaclaraca.gov

jmcavoy@santaclaraca.gov

Rinta Perkins
408-615-3081
rperkins@santaclaraca.gov

Rinta Perkins
408-615-3081
rperkins@santaclaraca.gov

Rinta Perkins
408-615-3081
rperkins@santaclaraca.gov

Revised: August 2020
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SCVURPPP Construction, Illegal Discharge, and Industrial Inspection Contacts
Agency
Santa Clara
County

(Unincorporated)

Construction Inspection
Steve Beams
Senior Construction Inspector
408-299-6867
Steve.Beams@pln.sccgov.org

Illegal Discharge
Discharge Reporting Hotline
408-918-4609
CleanwaterSCC@cep.sccgov.org
Martha Wien
Environmental Health Program Manager
Land Use & Solid Waste depts.
408-918-3409
Martha.Wien@cep.sccgov.org

Industrial Inspection
Garik Iosilevsky
Clean Water Program
408-282-3186
Garik.Iosilevsky@cep.sccgov.org
Department of Environmental Health
(DEH)
408-918-3400
Jennifer Kaahaaina
HazMat Program Manager
408-918-4795
Jennifer.Kaahaaina@cep.sccgov.org
Rochelle Gaddi
Consumer Protection Division (CPD)
Director
408 918-3449
Rochelle.Gaddi@cep.sccgov.org

Santa Clara
Valley
Water
District
(Valley
Water)

Uday Mandlekar
408-630-2732
umandlekar@valleywater.org

Pollution Hotline
1-888-510-5151

Beatrice Santiago
CPD Program Manager
408-918-4725
Beatrice.Santiago@cep.sccgov.org
Not Applicable

Pollution Hotline
1-888-510-5151

Revised: August 2020
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SCVURPPP Construction, Illegal Discharge, and Industrial Inspection Contacts
Agency
Saratoga

Construction Inspection
David Dorcich
Associate Civil Engineer
408-868-1232
ddorcich@saratoga.ca.us
Skylar McLean
Grading / Land Development Inspections
408-868-1237
skyelarm@saratoga.ca.us

Illegal Discharge
Rafles Warners
West Valley Clean Water Program
(408) 354-4734
rwarners@wvcwp.org
Mainini L. Cabute
Public Works Analyst
408-868-1258
mcabute@saratoga.ca.us

Industrial Inspection
Rafles Warners
West Valley Clean Water Program
(408) 354-4734
rwarners@wvcwp.org
Michael Benjamin
SCC FD, Haz Mat
408-378-4010
michael.benjamin@sccfd.org

Rick Torres
Streets Maintenance Supervisor
408-868-1244
408-857-6545 cell
rtorres@saratoga.ca.us
Sunnyvale

Richard Gutierrez
408-730-7459
rgutierrez@sunnyvale.ca.gov

Julie Choun
408-730-7282
jchoun@sunnyvale.ca.gov

Julie Choun
408-730-7282
jchoun@sunnyvale.ca.gov

Revised: August 2020
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Appendix 7-4
Watershed Watchers: Keeping Our Waterways Clean: FY 19-20 Fourth Quarter Report April – June
2020

FY 19-20 Annual Report

September 30, 2020

WATERSHED WATCHERS:
Keeping Our Waterways Clean
FY19-20
4th Quarter Report
April - June 2020

Interactive PowerPoint activity about the Salt Marsh habitat & wetland importance.

Prepared for:
Santa Clara Valley Urban Runoff Pollution Prevention Program
San Francisco Bay Wildlife Society
Don Edwards San Francisco Bay National Wildlife Refuge
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A. Program Title and General Focus:
This partnership program between the Santa Clara Valley Urban Runoff Pollution Prevention
Program (SCVURPPP), the U.S. Fish and Wildlife Service’s Don Edwards San Francisco Bay
National Wildlife Refuge Environmental Education Center (EEC), and the San Francisco Bay
Wildlife Society (SFBWS) provides services and programming that interpret the message of the
Watershed Watchers program. The purpose of the Watershed Watchers program is to increase
the surrounding communities’ knowledge of urban runoff pollution and how to reduce its
harmful effects through personal behavior changes.

B. Program Team:
• Hope Presley is a current graduate student at Prescott College, working towards a Master

of Science in Resilient and Sustainable Communities. She completed her undergraduate work
at the University of North Carolina, Wilmington, earning a B.S. in Environmental Science and
Conservation. She has also completed the Sustainability and Behavior Change Certificate
program through UC San Diego. Hope’s experience includes endangered species
management, plastic pollution education, habitat restoration and environmental education.
Hope started as the Watershed Watchers Coordinator on January 24, 2017 after two
internships with Don Edwards SF Bay National Wildlife Refuge. She works to develop
programs, partnerships, and unique learning opportunities that will strengthen the
Watershed Watchers Program.
• Genie Moore is the Environmental Education Center Director. She brings her experiences
of coordinating the “Wetland Round-Up” and “Trekking the Refuge” field trip programs, and
the Common Murre Restoration Project for the Visitor Center in Fremont. Genie has worked
at the Refuge for over 20 years!
• Rachel Caoili has joined our team at the Environmental Education Center once again, this
time as the Watershed Watchers Interpretive Associate for FY19-20! Rachel started at the
Refuge as a volunteer, then moved into a Student Conservation Association intern position
as the Summer Camp Coordinator for 2017. Since then, she has finished her Bachelor’s
degree in Society & Environment at UC Berkeley.
• San Francisco Bay Wildlife Society, established in 1987, is a not-for-profit friends group that
has supported education, interpretation and other public use programs at the Don Edwards
San Francisco Bay National Wildlife Refuge. The San Francisco Bay Wildlife Society
administers the Watershed Watchers Program.
• Volunteers are vital and are often very involved with the Watershed Watchers Program by
assisting with interpretive programs, field trips, special events and restoration efforts.
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C. Highlights
Virtual Programing and Outreach
In March of 2020, Santa Clara County enacted a shelter in place order as a response to the growing
public health crisis related to COVID-19. As a result, San Francisco Bay Wildlife Society and other Refuge
staff members began working from home. Programs for the foreseeable future were postponed, and
ultimately cancelled due to the prolonged shelter in place order. The Watershed Watchers program
adapted to offering virtual and self-guided activities/programs to the public and to teachers to do with
their students. Watershed Watchers staff also took time to learn about live virtual programing, how-to
conduct, and tools/platforms use options in order to prepare for a prolonged shelter in place order
throughout 2020.
A few programs were offered in a live virtual platform, including an alternate version of our Drawbridge
Tour program. A variety of resources and activities were provided to local K-12 teachers and college
professors. The San Francisco Bay Wildlife Society’s presence on social media, specifically Facebook,
increased greatly (see page 11). Planning for Marsh-In Summer Camp 2020 adjusted to a virtual format,
and will provide a great opportunity for developing virtual programming skills to use into the 2020-2021
fiscal year.

SFBWS President and Refuge Volunteer, Ceal Craig,
presented her Drawbridge Tour in a virtual format. Key
topics include the history of pollution effecting people and
the Bay. Watershed Watchers messaging and the Santa
Clara Valley Urban Runoff Pollution Prevention Program
was highlighted and links provided.

Facebook post
highlighting the
Guadalupe
Watershed and
the history of
mercury
contamination,
reaching a total of
7,928 people by
views, likes,
comments,
shares, link clicks,
etc.
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D. Fourth Quarter Summary (April – June)
Total Number of Programs Summary
Program Type
# of Programs
Proposed
At-home Activities
10
Virtual LIVE
3
Programs
Virtual Outreach
12
Summer Camp
Planning
Mercury Outreach
4
TOTAL
29

# of Programs
Offered
11

# of Programs
Conducted
11

Total # of
Hours

Proposal
Met?
Exceeded

5

5

6

Exceeded

24
4

24
4

3

Exceeded
Met
Met

44

44

9

Exceeded

Total Number of Participants Summary: Age Ranges
Program Type
Pre K
Elem
At-home Activities
Virtual LIVE Programs
Virtual Outreach
Summer Camp
Mercury Outreach
TOTAL

Middle

High

Adult

Total #

42**

1,254
3,198

~122*
~122*

242**
4,452

~500*

Planning

~60*
~560*

~60*
~60*

-

Totals include participants/viewers who did not indicate age
* ~ an approximate number based on teacher feedback.
**numbers are overlapped with other program types and totals are not represented in overall total

Total Number of Participants Summary: Engagement

Program Type

At-home Activities
Virtual LIVE
Programs
Virtual Outreach
Summer Camp
Mercury Outreach
TOTAL

Emailed
Directly

Google
Drive
Link
~500*

Social
Website
Media
Engagement
Engagement
754
3,156

Planning
~200**
~200**

~500*

38,744
7,928**
41,900

262
1,016

Virtual
Meeting
Platforms

Total #

1,254
42

3,198

42**
42

39,006
8,170**
43,458

* ~ an approximate number based on teacher feedback.
**numbers are overlapped with other program types and totals are not represented in overall total
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E. Program Details:
At-Home Activities
At-home activities are offered to the public, groups, and schools as alternative activities for families
sheltering in place. Activities focus on wildlife viewing, endangered species conservation, and how
individual behaviors cause urban runoff pollution and affect wildlife habitat in our watershed. (See
Appendix A for descriptions)
Goal – 10 programs
Date

Programs

3/30/20
4/7/20
4/15/20
4/19/20
4/22/20
5/4/20
5/5/20
5/6/20
5/7/20
5/8/20
5/15/20

Community Clean-up
Natural Dyes Egg Decorating
Sensory Scavenger Hunt
Refuge Coloring Page
Earth Day Celebration
Explore the Salt Marsh
Explore the Salt Pond
Explore the Slough
Explore the Mudflats
Explore the Upland
Endangered Species Day –
Board Game
Offered:
11
Conducted:
11

Website
(Views &
Downloads)
45
203
37
24
8
219
69
42
6
33

Google Drive Link
(Elementary School Age)

Total
#

~100* (5 classes)
~100* (5 classes)
~100* (5 classes)
~100* (5 classes)
~100* (5 classes)

45
203
37
24
8
319
169
142
106
133

68
754

68
~500*

1,254

* ~ an approximate number based on teacher feedback. These numbers reflect known use, not just distribution.
Distribution was to at least an additional 10 classes.

Proposal:

___Met

___Not Met

_X_ Exceeded
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Various at-home activities offered to the public, schools, and groups.

Virtual LIVE Programs
Virtual live programs are held on a variety of virtual platforms such as Facebook, YouTube,
GoToMeeting, and Zoom. Programs connect people with nature, foster connections to wildlife and
habitats, and focus on each individual’s role in caring for the Bay habitats, plants and animals.
Participants will learn ways they can be a part of the solution to protect the Bay by preventing urban
runoff pollution. (See Appendix A for program descriptions)
Goal – 3 programs
Date

Programs

4/4/20
5/2/20
6/6/20
6/13/20
6/17/20

Tai Chi
Tai Chi
Tai Chi
Drawbridge
Drawbridge

Offered:
Conducted:

Proposal:

5
5

___Met ___Not Met

Facebook
LIVE

YouTube
LIVE

1
1
1
1.5
1.5

576
952
880

367
207
174

6

2,408

Hours

748

GoTo
Meeting

Total #

20
22

943
1,159
1,054
20
22

42

3,198

_X_ Exceeded

Tai Chi offered by Morning Crane Healing Arts Center.

Virtual Outreach
Virtual Outreach connects existing and potential Refuge visitors to our local wildlife, habitats, and watersheds via
photographs, videos, and narratives shared on the SFBWS Facebook page and/or the website. Topics include
information about local endangered species, how important watersheds are to our natural and urban worlds,
history of our local community, and other conservation topics. Posts also include advertisements for activities,
whether at-home or virtual. (See Appendix A for descriptions)
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Goal – 12 posts

Date

4/7/20
4/10/20
4/13/20
4/14/20
4/16/20
4/18/20
4/21/20
4/22/20
4/24/20
4/28/20
4/30/20
5/5/20
5/8/20
5/12/20
5/15/20
5/20/20
5/22/20
5/27/20
5/29/20
6/3/20
6/5/20
6/8/20
6/20/20
6/26/20
Offered:
Conducted:
Proposal:

Post

Natural Dyes Egg Decorating
Outdoor Sensory Scavenger
Hunt Activity
Water Your Pollinators
Look Up at the Sky Day!
Citizen Science - iNaturalist
Junior Ranger Day activity
Earth Day! #1
Earth Day! #2
Earth Day! #3
A Home for Salty book
reading video
Explore 5 Habitats Adv
Teacher Appreciation Week
Teacher Appreciation Week
Video
Endangered Species Day –
Clues post
Endangered Species Day –
Activity post
Monarch Butterflies &
Pollinator Garden info
Coyote Creek Watershed
Rachel Carson Celebration
Video
Guadalupe
Watershed/Mercury
Black Birders Week
World Environment Day
World Oceans Day
Summer Solstice:
Young/Juvenile Wildlife
Photos
Pollinator Week
24
24
___Met ___Not Met

Facebook
Engagement
(Views, Likes,
Comments,
Shares, etc)
62
323
66
113
167
279
375
223
57

Website
(Views &
Downloads)

Total #

203

265

37

360

37
24
8
45

187
3,319
1,507

Paid
Boosted
FB Post?

66
113
204
279
399
231
102
187

168

3,487
1,507

Yes
Yes

69

69

1,164

1,164

Yes
Yes

2,749

68

2,817

94

12

106

9,675

9,675

Yes

3,860

3,860

Yes

7,928

7,928

85
80
262

85
80
262

5,760

5,760

Yes

39,006

7

340
38,744

262

_X_ Exceeded

7

Mercury Outreach
Provide information for college groups and the public in regards to human health and environmental
impacts of mercury, with specific focus on mercury in fish.
Goal – 4 programs
Date

4/1/20
6/13/20
6/18/20
Offered:
Conducted:

Programs

Hours

Refuge PowerPoint
Presentation
Drawbridge
Drawbridge
3
3

Pre K

Elem

Middle

~60

~60

1.5
1.5
3

60

60

High

Adult

Total #

~80

~200

20
22

20
22

122

242

Totals include participants/viewers who did not indicate age
* ~ an approximate number based on teacher feedback.

Proposal:

_X_Met

___Not Met

___ Exceeded

Advertisement for live virtual Drawbridge programs.
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Marsh-In Summer Camp
This week long camp, Marsh-In Summer Camp, is designed to provide opportunities for young campers
to learn about and connect with the wetland habitats, animals and plants. Summer Camp 2020 will be
offered in a virtual online format (see flier below).
Goal – Planning
Proposal:

_X_ Met

___Not Met

___Exceeded

Upcoming summer camp flier.
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F. Public Outreach – The Audience and How it was Reached
This project involves public outreach encompassing a wide variety of groups and individuals in
Santa Clara County. The audience varies in age, ethnicity, interest, occupations, and income
levels. The following programs offer an opportunity for public outreach:
•The Environmental Education Center in Alviso offers trails and access to wildlife
viewing for the public to gain first-hand knowledge of the value of our Bay habitats.
Visitors who tour the Environmental Education Center have an opportunity to use the
interactive kiosk with Watching Our Watershed and other interesting modules, speak
with the interpretive specialist about the salt marsh, have access to “things to see,” as
well as learn about current threats to wildlife of the salt marsh. The “audience” is as
diverse as the population in the Bay Area, including people from varied ethnic
backgrounds and socioeconomic status.
•The Watershed Watchers programs are primarily held at the Environmental Education
Center. Visitors attending these programs are given informational flyers produced by
SCVURPPP “You are the Solution to Water Pollution”. The Guide to Fish and Shellfish
from San Francisco Bay is provided by the California Department of Health. Watershed
Watchers is continually trying to reach new and different audiences.

G. Outreach and Partnerships
Organization

Contact
Method

Saved by Nature

Email

Morning Crane
Healing Arts
Center

Email

Contact
Richard Tejeda
Chris Shelton
Parisa Shelton

Outcome
Planning virtual program
for local Boys & Girls Clubs
Virtual Tai Chi
programming offered via
Facebook and YouTube Live

10

H. Making the Project Known to the Community at Large
•
•
•
•
•
•

GovDelivery (monthly email newsletter, USFWS)
Tide Rising (the SFBWS quarterly newsletter)
Don Edwards San Francisco Bay National Wildlife Refuge website and Facebook
San Francisco Bay Wildlife Society website and Facebook
Eventbrite.com
Volunteermatch.org

San Francisco Bay Wildlife Society Facebook Page
The SFBWS Facebook page has proven to be a great public outreach and engagement tool. From April 1
– June 30, 2020 (Quarter 4), the number of people following our page increased by 160, from 297 to
457. Our posts reached almost 40,000 people through organic and paid (boosted) posts. Boosted posts
were targeted to reach audiences within Santa Clara County, and helped to increase the number of
followers to our page. Post engagements include likes, link clicks, photo clicks, comments, and shares.
Links to mywatershedwatch.org were included in appropriate posts.
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I. Watershed Watchers: 2019-2020 Quarters 1-3 in Review
Program Numbers
Program Type
Public Programs
Group Programs
Stewardship & Community Science
Outreach Programs
Summer Camp
Special Events
Mercury Outreach
Volunteer Coordination
TOTAL

# Proposed

# of Conducted

12

32

12

35

16

19

1

2

1

1

1

1

12

18

9

13

64

121

# of Participants

# of Hours

446

63.5

664

85.5

358

51.5

175

4

446

46

269

2

353**

42.5

117

23

2,484

318

**numbers are overlapped with other program types and totals are not represented in overall total

Participant Numbers
Quarter
Pre K

Elem

Middle

High

Adult

Total #

Quarter 1

1

265

86

143

309

895

Quarter 2

9

75

16

27

283

679

Quarter 3

6

354

15

56

370

910

Quarter 4
TOTAL

Programs conducted virtually due to shelter-in-place restrictions, see below.

16

694

117

226

962

2,484

Totals include participants who did not indicate age

J. Watershed Watchers: 2019-2020 Grant Year in Review
Total # Reached: 2,484 (in person) + 43,458* (virtually) = 45,942
*See table below.
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Total Number of Participants Summary: Engagement

Program Type

At-home Activities
Virtual LIVE
Programs
Virtual Outreach
Summer Camp
Mercury Outreach
TOTAL

Emailed
Directly

Google
Drive
Link
~500*

Social
Website
Media
Engagement
Engagement
754
3,156

Planning
~200**
~200**

~500*

38,744
7,928**
41,900

262
1,016

Virtual
Meeting
Platforms

Total #

1,254
42

3,198

42**
42

39,006
8,170**
43,458

* ~ an approximate number based on teacher feedback.
**numbers are overlapped with other program types and totals are not represented in overall total
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2019 – 2020 Highlights
•
•
•
•
•
•
•
•
•
•

Watershed Watchers reached 2,484 people in-person during Q1-3, and 43,458 virtually during
Q4; exceeded program number goals.
Due to shelter-in-place orders as a result of the COVID-19 public health crisis, programing
transitioned into virtual platforms as was able. New virtual programming was created and
planned for the following fiscal year.
Conducted a successful 2019 Marsh-In Summer Camp program with 66 campers and 26Habitat
Heroes.
Habitat Restoration Service-Learning Field Trips for grades 5-12 reached a total of 193 students,
totaling 574.5 hours of service for FY19-20.
Restoration efforts in the Butterfly Garden shown to be successful, and continue with the
assistance from school, corporate and public groups.
Restoration Work Days have continued to be a valuable tool to reach middle, high and college
students and give them the opportunity to volunteer. This program reached a total of 70 people,
totaling 166 hours of service.
Additional restoration volunteer days (for corporate and special groups) reached 68 people,
totaling 167 hours.
In total, the restoration volunteer programing reached 331 people and 907.5 total hours.
Developed new programing with partners, volunteers, and staff.
WW Interpretive Associate, Rachel Caoili, worked with us during FY19-20; and will continue into
FY20-21.

K. Attachments
•
•
•

Appendix A: Program Descriptions
Appendix B: Watershed Watchers Proposed Work Plan for July 2019 – June 2020
Appendix C: Amended Work Plan for Q4, April – June 2020
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Appendix A: Program Descriptions
Drawbridge Tour – Virtually
Ceal Craig, a volunteer, gives a presentation about the historic town of Drawbridge. Urban
runoff pollution is mentioned as one reason people abandoned the town. People are reminded
that urban runoff starts at their homes and techniques to reduce runoff pollution are suggested.
Tai Chi – Virtually
In the busy San Francisco Bay it has become important for Refuge visitors to take time to slow
down and observe nature. Tai Chi promotes mental and physical well-being while connecting to
nature.
Community Clean-up
Clean-up your own neighborhood/community following safe practices. Use of the Literati app to
document trash types and locations.
Natural Dyes Egg Decorating
Celebrate Spring by creating your own natural dyes for coloring eggs! Safe for your family and
our environment.
Sensory Scavenger Hunt
Take some time to go outside into your backyard or patio – nature can be found anywhere! Use
your senses to observe the nature and wildlife around you.
Refuge Coloring Page
Learn about the plants and wildlife that live at the Refuge through this numbered coloring page!
Earth Day Celebration
What is Earth Day and why is it important? What activities can I do to celebrate, and help the
plant?
Explore the: Salt Marsh, Salt Pond, Slough, Mudflats, and Upland
Interactive PowerPoint activity allows people and students to explore the 5 habitats at the
Refuge virtually! Learn about the various wildlife and plants through listening to bird calls, and
watching educational videos. Learn about why these habitats are also important to us, humans!
Endangered Species Day Board Game
Make your very own Salty Board game! Learn about who ‘Salty’ is, where they live, and why
they are listed as endangered. Salty encounters many challenges throughout their life, help
them survive!
Virtual Outreach
Virtual outreach is conducted on social media and web-based platforms, such as Facebook and
the SFBWS Blog. Various topics are introduced to viewers that educate them, update them on
Refuge activities, or provide fun and inspirational ways to connect with nature!
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Appendix B: Work Plan FY19-20
PROGRAM TITLE AND
GOALS

JULY – SEPTEMBER
2019

OCTOBER – DEC.
2019

JANUARY – MARCH
2020

APRIL – JUNE
2020

QUANTITY

QUANTITY

QUANTITY

QUANTITY

4 programs

4 programs

4 programs

4 programs

4 programs

6 programs

4 programs

6 programs

Public Programs at the EEC

Group Programs at the EEC

Special Events

Outreach

Plan and Conduct 1 Special Event

0 outreach
opportunity

1 outreach
opportunity

0 outreach
opportunity

1 outreach
opportunity

4 programs

6 programs

6 programs

6 programs

Stewardship and Citizen
Science at the EEC-

Visitor Contact and EEC
Operations

Ongoing Activity

Advertising and Promotion
Ongoing Activity
Developing and
Maintaining Partnerships

Recruiting and Coordinating
Refuge Volunteers
(orientations and training)
Marsh-In Summer Camp
Program Research,
Development and
Documentation
Mercury Outreach- College
Groups

Establish at least 2 new partnerships; and host programs for these groups on site

3 programs

3 programs

3 programs

Implemented this
quarter

N/A

Conduct Planning
for camp

3 programs

Conduct Planning
for camp

Ongoing Activity

4 programs

4 programs

4 programs

4 programs
.
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WATERSHED WATCHERS
PROGRAM TITLE AND GOALS
JULY 2019 – JUNE 2020
Public Programs at the Environmental Education
Center
Goal: Interpretive programs offered to the public,
focusing on how individual behaviors cause urban
runoff pollution and affect wildlife habitat in our
watershed.

METHODS AND OBJECTIVES OF PROGRAMS

The interpretive specialist will coordinate with
docents and the associate to offer a variety of
programs for adults and children. These programs can
include but are not limited to nature walks, hands-on
activities, holiday programs, and other interpretive
programs that introduce visitors to the habitats,
plants and animals of the refuge. These programs will
increase visitors’ awareness of Bay habitats and will
provide opportunities for visitors’ to connect to them.
Program offerings vary by season and availability of
volunteer docents.
Objective: Participants will state various ways they
can protect the refuge, such as reducing litter by
participating in trash clean ups and reducing their own
trash output through using less packaging and
recycling. They can also reduce urban runoff by using
fewer pesticides or using alternatives at home or
work.

Group Programs at the Environmental Education
Center
Goal: Interpretive programs focusing on each
individual’s role in caring for the Bay habitats, plants
and animals. Participants will learn ways they can be a
part of the solution to protect the Bay by preventing
urban runoff pollution.

These programs will be conducted by the interpretive
specialist and associate for boy scouts, girl scouts,
senior groups, youth groups, special interest clubs,
day care, after school programs, and other local
organizations.
These programs will be reserved in advance by the
group.
Objective: Participants will state two examples of
actions they will try at home to prevent urban runoff
pollution. I.e. Litter reduction, recycling and pick up,
utilizing less toxic pest management alternatives.

Special Events
Goal: These open house style events are designed to
attract at least 100 people to the EEC for various
activities educating about the wildlife that use the
wetland habitats.

This year we are proposing 1 special event. We plan to
offer one in the spring. Planning for events begins 3-6
months in advance.
Objective: Visitors will learn how to prevent urban
runoff pollution prevention to protect wildlife. (i.e.
less litter, and less toxic pest management).
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WATERSHED WATCHERS
PROGRAM TITLE AND GOALS
JULY 2019 – JUNE 2020
Outreach

METHODS AND OBJECTIVES OF PROGRAMS

Goal: Participating in outreach activities helps spread
the word about the refuge and urban runoff pollution
prevention program.

The interpretive specialist and associate would attend
outreach opportunities in the community. Outreach
activities include, festivals, fairs, watershed clean-ups,
webinars, broadcasts, or off site interpretive programs
in the local community.

Stewardship and Citizen Science at the
Environmental Education Center

Objective: Provide opportunities to spread the word
about the refuge and provides information for people
to learn about the effects of litter and how to prevent
urban runoff pollution in the watershed.
The interpretive specialist will maintain the following
programs.

Goal: Stewardship activities encourage and inspire
visitors to create wildlife habitats and use chemicalfree garden techniques in their own backyards.
Habitat clean-up days help participants connect their
trash habits with the effects on the environment and
wildlife. The iPads were purchased by a grant from
the Santa Clara Valley Water District.
Service learning field trips for grades 5-12 offer the
opportunity for students to learn about the Refuge
and its role in mitigating the effects of urban runoff.
Students will participate in stewardship activities and
habitat clean up.
The citizen science programs monitor the effects of
climate change and the results of the stewardship
activities on plants and wildlife.

1. Garden work days emphasizing chemical-free and
low water use gardening techniques.
Objective: Through the upkeep of the native plant
demonstration gardens visitors can replicate native
plant and chemical free gardening techniques in their
home gardens.
2. Habitat clean-up days allow visitors to take action
to clean up the local environment.
Objective: These programs provide volunteer’s a firsthand experience to see the effects of trash from
urban runoff on coastal environments and wildlife.
We will continue to incorporate the use of iPads with
the #Litterati app to gather data about the type of
trash and trash hot spots.
3. Service learning field trips for grades 5-12 provide
learning and volunteer opportunities.
Objective: This field trip program will provide
students with the opportunity to learn more about
the Refuge’s habitats and wildlife, while also
volunteering to help improve these habitats. Students
will learn about chemical free gardening practices and
their connection to the watershed. Stewardship will
include habitat restoration and trash pickups.
4. Citizen science programs provide visitors and
volunteers an opportunity to take action to monitor
and observe the changes and effects of climate and
habitat restoration of the native plant garden.
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WATERSHED WATCHERS
PROGRAM TITLE AND GOALS
JULY 2019 – JUNE 2020

METHODS AND OBJECTIVES OF PROGRAMS

Objective: The opportunity to observe plants and
wildlife closely provides a chance for visitors to
develop a deeper understanding and appreciation of
the wildlife and plants that can be effected by urban
runoff pollution.

Marsh-In Summer Camp
Goal: This week long camp is designed to provide
opportunities for young campers to learn about and
connect with the wetland habitats, animals and
plants.

Recruit and Coordinate Refuge Volunteers and
Interns for Programs and Projects
Goal: To maintain and grow a volunteer and intern
program that aids the Watershed Watchers programs
and projects.

The interpretive specialist will assist with Summer
Camp through the planning/organization and
supervision of the Summer Camp Associate. This
includes acting as a leader during the week of camp
and assisting in the training for the older students that
participate in the Habitat Heroes program. The one
week annual summer camp encourages participation
of students from the local elementary school in Alviso,
but it is open to all students in the local area.
Planning for this program begins 6 months in advance.
Objective: This camp provides an opportunity to
introduce young students to how individual behaviors
cause urban runoff pollution and effect wildlife
habitat in our watershed.
The interpretive specialist will recruit new volunteers
and interns for the Watersheds Watchers program to
build and maintain program capacity.
Work with and maintain ongoing relationships with
volunteers at the Refuge that assist with Watershed
Watchers programs and projects.
Provide necessary trainings and educational
opportunities for volunteers to spread the Watershed
Watchers and Refuge’s messages.
Objective: By building and maintaining a highly
trained volunteer core, volunteers will help provide a
variety of programs and help reach diverse audiences.
In addition, they will increase capacity of the
Watershed Watchers program at the Environmental
Education Center.
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WATERSHED WATCHERS
PROGRAM TITLE AND GOALS
JULY 2019 – JUNE 2020
Visitor Contact and Operations of Environmental
Education Center
Goal: Assist visitors over the telephone and in person.
Provide excellent customer service to all visitors.
Assists with quality visitor services by working with
FWS staff to provide a clean and safe environment for
visitors, staff and volunteers.

Advertising and Promotion of Public/ Group
Programs and Special Events
Goal: Create and distribute informational fliers and
advertisements about the Watershed Watchers
program to local media.

METHODS AND OBJECTIVES OF PROGRAMS

Includes interaction with visitors at the EEC,
answering questions over the phone and in person.
Aides in the day to day operations of the
Environmental Education Center, including one
weekend day.
Objective: Providing a high quality experience to
visitors will provide incentive and opportunity for the
visitors to return and continue to connect to the
resource. The visitor may become more active and
involved with the refuge and learning about how to
protect the bay habitats using ideas and information
from the Watershed Watchers program to
incorporate changes into their daily lives.
Create and distribute a listing of programs on a
regular basis to provide to websites, online calendars,
newsletters and newspapers.
Informational fliers to distribute for special events and
weekend programs.
Develop an annual advertising plan to advertise
weekend programming in conjunction with the Living
Wetlands Program.

Developing and Maintaining Partnerships with Local
Community Organizations
Goal: Maintain and create partnerships with local
community organizations via phone calls, emails, and
in person meetings to groups.

Objective: To reach new audiences with the
Watershed Watchers messages (i.e. urban runoff,
trash prevention, less toxic pesticide alternatives, and
mercury education) and refuge messages.
The interpretive specialist will reach out to new
audiences to break down barriers and invite these
groups to participate in hands on experiences on the
Refuge. The specialist will reach out to groups that
have traditionally not used the Refuge as a resource,
such as but not limited to, groups for children and
adults with special needs, League of United Latino
Citizens, and Outdoor Afro, etc. During the year,
relationships will be cultivated and maintained
through the exchange of information and
collaboration on issues related to urban runoff
pollution prevention and wildlife with local
collaborative groups and consortiums. Groups will be
invited out for education and interpretive programs.
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WATERSHED WATCHERS
PROGRAM TITLE AND GOALS
JULY 2019 – JUNE 2020

METHODS AND OBJECTIVES OF PROGRAMS

Objective: Support the longevity, effectiveness and
relevance of this program.

Program Research, Development, and
Documentation
Goal: Research and development time is necessary
for the creation of new urban runoff pollution
prevention programs and learning new information to
supplement and expand existing programs. This also
includes time spent planning and scheduling future
programs. Documentation includes writing scripts,
lesson plans and quarterly and annual reports.

Time spent reviewing historical program offerings and
analyzing the results of evaluations to plan future
programs to maximize attendance and the variety of
programs. This includes researching programs, and
participating in program development trainings (in
house or local) to expand knowledge of the subject,
create and develop new ideas for programs. As well as
time spent learning information for specific programs
by reading and researching topics, and communicating
with knowledgeable staff and volunteers for
additional information related to the program topic.
Objective: Support the longevity, effectiveness,
relevance and efficiency of this program.

Mercury Risk Reduction Outreach
Goal: Provide information for college groups in
regards to human health and environmental impacts
of mercury, with specific focus on mercury in fish.

The associate will assist the interpretive specialist to
offer programs to college groups. Provide handouts
and guides to eating fish and shellfish in the San
Francisco Bay as well as information about current
research projects on the Refuge relating to the
impacts of mercury on wildlife and the Bay.
Objective: Provide information for the public about
the impact of mercury on human health and the
environment by incorporating the information in to
existing programming. This message will be
incorporated into all college Programs.
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Appendix C: Amended Work Plan for Q4, April – June 2020
Due to the Coronavirus outbreak in California, the Environmental Education Center at Don Edwards San
Francisco Bay National Wildlife Refuge, the base location of the Watershed Watchers program at the
Refuge, closed on Friday, March 13th until further notice. The San Francisco Bay Wildlife Society (SFBWS)
cannot host programs onsite, and school districts have closed their schools, so many programs have
been cancelled or postponed. On Wednesday, March 18th, a shelter in place order was placed for Santa
Clara County and all staff have been working from home. This document explains how the San Francisco
Bay Wildlife Society will continue to provide the Watershed Watchers program in partnership with the
Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) for Quarter 4 of FY19-20.
Proposed annual goals v What have we accomplished to date for FY19-20
Program Type

# Proposed (Total FY19-20)

# Conducted to date

Public Programs

16

15+8+9= 32

Group Programs

20

6+14+15= 35

Stewardship & Community Sc

22

4+6+9= 19

Outreach

2

1+0+1= 2

Summer Camp

1

1+0+0= 1

Special Events

1

0+1+0= 1

Mercury Outreach

16

6+7+5= 18

Volunteer Coordination

12

4+3+6= 13

91

121

TOTAL

As you can see from the table above, we have already exceeded our total number of required programs
for the year. We have also met or exceeded almost all program type requirements, the only one
currently falling short being Stewardship & Community Science by 3 programs, which may still be met
given the alternative programming listed below.
How do we intend to continue to meet the requirements for the remainder of FY19-20 (Q4)?
Since our staff, one Specialist and one Associate, are now working from home, their time is being spent
evaluating and updating programs, creating training tools for conducting programs, and finding new
ways to reach audiences while they are at home. Some examples of what we have started working on
are a Scavenger Hunt activity that can be printed out at home and done in the home/neighborhood,
creating and supplying alternative online resources for those that signed up for scheduled programming
such as a how-to guide for decorating eggs with natural dyes, and discussing ideas for virtual
programming. We also have been supplying teachers who had programs scheduled during this time with
online resources they can share and do with their students online. Once allowed to return to the Refuge,
we anticipate that we may not be able to host large groups for programs so we are investigating our
options for doing online programs in the summer/fall.
Below are examples of what we have already done, in-progress of doing, and plan to do. These are
developing ideas and more could be added. We plan to create and distribute at least 10 activities.
#

Activity

Status

1

Community Clean-up Flyer

DONE

2

Egg Decorating with Natural Dyes guide

DONE
22

3

Outdoor Sensory Scavenger Hunt

DONE

4

Educational Board Game

DONE

5

Educational Coloring pages

DONE

6

Educational Puzzle

Future Idea

7

Endangered Species Scout Badge

DONE

8

Watershed Watcher iSpy Game

Future Idea

9

Become a Watershed Watcher at-home

Future Idea

10

Native vs. Invasive Plants activity

Future Idea

11

How you can be a scientist at home!

Future Idea

Are SFBWS employees under the Watershed Watchers program fully equipped to work from home?
Yes, both the Specialist and Associate are equipped to telework. They were able to bring materials and
files home with them, have access to their SFBWS email accounts, and have a work laptop or are
working from their own laptop. Both participate in daily and weekly meetings organized by their USFWS
supervisor and Refuge Manager. They are also allowed to gain access to materials left in the building if
needed as we move forward during this time.
Scheduled Programs (April – June): Alternate Plans
Program

Date(s)

Alternate Plan

Audience

April 4, May 2 &
June 6

Live stream videos on Facebook and
YouTube, links to WW and Refuge websites
(April 4 has had over 700 views!)

Public

Egg decorating
with natural
dyes

April 11

Provide list of materials and instructions to
those signed up; posted on Facebook and
website; shared by national U.S. Fish and
Wildlife Service Facebook page!

Current
signups,
volunteers, and
public

College Groups

April 22 (2 classes)
May 1, 15, 19 &
21

Send professors links to PowerPoint
presentation, videos, and Watershed Watch
info to share with students. Offer to join
Zoom meetings if available/interested.

College
professors and
students

Service
Learning Field
Trips

April 30
June 4

Send teachers links to PowerPoint
presentation, videos, Jr Ranger booklet, athome activities as developed

Teachers and
students

Insect
Exploration

April 4

Send participants links to videos, Jr Ranger
booklet, at-home activities as developed

Current
signups and
public

Corporate
Groups

April 21

Send organizer resources to share with
participants such as the community cleanup
and Watershed Watch info

Corporate
group
participants

Restoration
Work Days

March 14, April
25, May 9

Send resources to participants such as the
community cleanup and Watershed Watch
info

Current
signups and
public

Tai Chi
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Scout
Programs

April 4, 25 & May
16 (2 programs)

Send resources and activities to scout group
leaders for at-home activities that fit badge
requirements; share online learning
resources for Endangered Species Badge

Ohlone in the
Marsh

May 2

Send participants links to videos, Jr Ranger
booklet, at-home activities

Current signups and public

Special Groups

April 2, May 16,
19

Send resources (online and at-home
activities) to group leader to share with
participants

Group leaders
& participants

Scout group
leaders and
scouts

How will the remainder of the budget be spent?
Currently there is about a quarter of the budget remaining, on track with a quarter of the fiscal year
remaining. The planned budget for the Specialist and Associate will still be carried out.
Materials/Promo/Supplies budget can be spent on boosting social media posts in order to reach a wider
audience other than those that follow our page, on PeachJar in order to reach schools and families, and
for purchasing incentive items for those that participate in our at-home and virtual activities. These
incentive items could be reusable items (such as water bottles, utensils, straws, etc.) and materials
about the Refuge and the Watershed Watchers program. We also have “I’m A Watershed Watcher”
sticker that could easily/cheaply be mailed. Incentives help promote our programming and encourage
people to return to the Refuge once safe to do so.
How do we intend to move forward into FY20-21?
Moving into the next Fiscal Year we imagine that programming could look differently for some time,
even if/when we are allowed back onto the Refuge and into the office. Part of our work during the
remainder of the fiscal year will be planning potential alternate and virtual programming, programming
for small groups (such as families that live together), informal interpretation type programming such as
trail ranger talks, and other opportunities for schools, groups, and public members to participate in. We
will provide a Scope of Work and Budget for 2020/2021 at a later date.
Social Media Plan for remaining Q4 (2-4 posts per week):
Below is a schedule of potential social media shares and posts that we will be doing to stay engaged
with people while at home. Some posts are sharing the activities we are developing, others could be
sharing online learning resources from partner organizations, as well as photos and fun facts about
wildlife. This is a working list of ideas, themes, and celebratory days.
Week 1: March 29 – April 4
•
•

March 31: Shared CondorKids learning resources from USFWS
April 1: Shared Morning Crane Healing Arts Center initial advertisement for Tai
Chi LIVE stream on Saturday, April 4th
• April 3: Shared reminder advertisement for Tai Chi LIVE stream
Week 2: April 5 – 11
•
•

April 7: Created post to share Egg Decorating with Natural Dyes blog post and
handout – shared by the San Francisco Bay NWR Complex and U.S. Fish and
Wildlife Service Facebook pages
April 10: Created post to share Outdoor Sensory Scavenger Hunt!
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Week 3: April 12 – 18
•
•

April 14: Create post for “Look up at the Sky Day!” – Do you see any birds?
April 16: Create post: Neighborhood Walk – Scavenger Hunt – Poppies, birds,
butterflies – using iNaturalist (stewardship & citizen science)
• April 18: Getting ready for Earth Day next week – share a post by the Watershed
Watch Campaign?
Week 4: April 19 – 25
•
•
•

April 21: Happy Earth Week! – share a post by the Watershed Watch Campaign?
April 22: Happy Earth Day! – importance of watersheds
April 25: Community Cleanup Activity – using Litterati (stewardship & citizen
science)
Week 5: April 26 – May 2
• April 26: National Audubon Day! Share post by Santa Clara Valley Audubon Society?
• May 1: Appreciation for our volunteers
Week 6: May 3 – 9
•

May 3: National Pet Week – appreciating the time we have at home & reminder to
pick up after your pets to prevent urban runoff pollution
• May 5: Teacher Appreciation Day!
• May 7: National Wildflower Week – photos of flowers in the Butterfly Garden
• May 9: World Migratory Bird Day! – using eBird (stewardship & citizen science)
• May 10: Mother’s Day – photo of Goose & goslings
Week 7: May 10 – 16
• May 12: Highlight Salt Marsh habitat – clues for National Endangered Species Day
• May 15: National Endangered Species Day – Salty photo & fun facts
• May 16: National Love a Tree Day – what do trees do for us?
Week 8: May 17 – 23
• May 19: Info about Monarch Butterflies and the conservation work being done
• May 21: Highlight Coyote Creek Watershed
• May 24: National Scavenger Hunt Day – share activity to do at home
Week 9: May 24 – 30
•
•
•

May 26: Highlight habitat restoration at the Refuge – Tuesday volunteer work crew
May 27: Rachel Carson’s birthday! Nature Journaling, Poetry writing,
May 30:

More to Continue…
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Memorandum-End of Year Evaluation of the FY 19-20 School Assembly Program, August 7, 2020
ZunZun Assembly Programs for Watershed Watch-Final Report FY 2019-2020 School Year

FY 19-20 Annual Report

September 30, 2020

MEMORANDUM

Campbell • Cupertino • Los Altos • Los Altos Hills • Los Gatos • Milpitas • Monte Sereno • Mountain View • Palo Alto
San José • Santa Clara • Saratoga • Sunnyvale • Santa Clara County • Valley Water

TO:

Schools and Youth Outreach Work Group

FROM:

Program staff

DATE:

August 7, 2020

SUBJECT:

End-of-Year Evaluation of the FY 19-20 School Assembly Program

The school education assembly program is in its eighteenth year of implementation. Each year,
the Schools and Youth Outreach Work Group develops a target list of schools for ZunZun to
contact. In FY 19-20, ZunZun conducted 43 assemblies at 22 schools.
ZunZun continued to fax the vocabulary lists (one for students from grades K-2 and another for
grades 3-6) to each school before the assembly. Teachers were requested to familiarize the
students with the vocabulary words. Schools were also e-mailed a short write-up about the
assembly for inclusion in the parent newsletter. Watershed Watch brochures were distributed to
teachers after the assembly. In addition, an e-mail with follow-up activities for teachers and
students was sent to all schools.
To track effectiveness, ZunZun continued distributing postage-paid survey cards to teachers
attending the assemblies. An online survey option also provided. A total of 107 completed surveys
were received (105 survey cards, 2 online surveys). Of these, 45 were from grades K-2 teachers
and 40 from grades 3-6 teachers. There were also 22 surveys where the grade was not indicated.
As requested by the Work Group, results are presented as “Grades K-2”, “Grades 3-6” and
“overall”.
ZunZun also distributed pledge forms titled “I Pledge to Keep My School Clean” to teachers. The
pledge form required students to dispose of trash or recyclables properly or pick up litter for a
week. Students signed the pledge each day to indicate completion of the activity. Teachers were
asked to fax or email the completed pledge form to Program staff and enter their class to win
monthly prizes. The Program received completed pledge forms from 9 classrooms.
Due to the shelter-in-place mandate beginning in March 2020, ZunZun replaced the remaining inperson assemblies with a distance learning package consisting of a recording of the assembly.
The video was sent to 68 schools. Students were asked to complete a quiz to track their
understanding of the assembly content. A summary of quiz results is included in this memo.
The list of schools that received in-person assemblies and the list of schools that received distance
learning materials are provided at the end of this memo.
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End-of-Year Survey Results
1. What percentage of your students know what a watershed is? (Circle one)
25%
50%
75%
100%
Grades K-2 results (#)

9

9

14

12

Grades K-2 results (%)

20%

20%

32%

27%

Grades 3-6 results (#)

6

5

12

17

Grades 3-6 results (%)

15%

13%

30%

43%

Grades not marked (#)

5

5

8

4

Grades not marked (%)

23%

23%

36%

18%

Total
Responses
44

40

22

2. What percentage of your students can name a way to prevent pollution in the watershed?
(Circle one)
25%
50%
75%
100%
Total
Responses
Grades K-2 results (#)

0

6

11

28

Grades K-2 results (%)

0%

13%

24%

62%

Grades 3-6 results (#)

1

1

10

28

Grades 3-6 results (%)

3%

3%

25%

70%

Grades not marked (#)

3

4

5

10

Grades not marked (%)

14%

18%

23%

45%

3. How would you characterize the content of the assembly? (Circle One)
Educational Balanced
Entertaining
Neither
Grades K-2 results (#)

5

38

1

0

Grades K-2 results (%)

11%

86%

2%

0%

Grades 3-6 results (#)

1

35

3

0

Grades 3-6 results (%)

3%

89%

8%

0%

Grades not marked (#)

1

13

8

0

5%

59%

36%

0%

Grades not marked
(%)

2

45

50

22

Total
Responses
44

39

22

Sampling of Comments:
Grades K-2
Comments
• Great assembly
• Did a wonderful job of keeping students engaged.
• The kids really enjoyed the assembly & learned a lot.
• Lots of kids are helping keep school clean
• Loved the interaction with audience.
• Fun & learned a lot.
• It was amazing! You used various strategies with students, and they were very
engaged.
Grades 3-6
Comments
• It was a great assembly. Students enjoyed it! We all enjoyed it!
• It was interactive, educational, yet entertaining - which kept the students engaged.
• Great job! Very animated and engaging presentation!
• Great assembly, short and educational.
• Thank you so much for doing this assembly for no cost.
• Thank you. Fun & educational.
• We really enjoyed the music and learning. Thank you so much.
• Awesome show! Very catchy tunes.
• Super cool recycled instruments.
• Wonderful! They loved learning about Brazilian instruments.
• I enjoyed your use of various instruments in your presentation.
• Cool inclusion of Spanish!
• Great show! Loved that it was in Spanish for our Bilingual population!
• Super great job engaging our students and giving them opportunities to use language.
• Content perfectly aligned with 3rd grade curriculum. Entertaining too!
• Very engaging with academic language and useful information.
• We had a really good discussion afterward on watersheds.
• Excellent content and visuals.
• The kids loved and enjoyed the examples and information presented in songs and
chants. Engaging.
Suggestions
• Watershed needs to be explicitly taught more - maybe have a written definition visible.
• It would have been better if it were a little longer. You did a great job!
Comments from surveys with grades not marked
• No suggestions. Absolutely loved it!
• Fun! Awesome! Wonderful!
• We LOVE this assembly. Thank you!
• You are so engaging! Thank you for a wonderful assembly!
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Distance Leaning Quiz Results
Grades K-2

Grades 3-5

Total

Total Responses

8

32

40

Number and percentage of students who
provided one correct way to stop water
pollution

5

32

37

62.5%

100%

92.5%

7

29

36

87.5%

90.6%

90%

7

29

36

87.5%

90.6%

90%

Number and percentage of students who
correctly identified that water from storm
drains flows to creeks, the Bay and ocean
Number and percentage of students who
knew the definition of a watershed
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FY 19-20 - List of In-Person School Assemblies
Date

School

No. of
Shows
1
2
2

No. of
students
518
400
426

City

7/1/2019
9/4/2019
9/5/2019

Majestic Way
Central Park
Montague

9/16/2019
10/3/2019
10/4/2019
10/10/2019
10/14/2019
10/28/2019
10/29/2019
11/7/2019
11/15/2019
12/3/2019
12/9/2019
1/7/2020
1/28/2020
2/3/2020
2/3/2020
2/14/2020
2/26/2020
2/28/2020
3/2/2020

Farnham
Los Arboles
Dove Hill
Marshall Lane
Windmill Springs
Del Roble
Castlemont
Stratford Pomeroy
Sartorette
San Miguel
Vargas
Hellyer
De Vargas
Blossom Hill
Sanders
Randall
Braly
McKinley
Sedgewick

2
2
2
2
2
2
2
2
2
2
2
2
2
2
1
2
2
2
3

528
353
420
570
440
460
626
624
430
403
484
420
530
660
419
375
400
388
617

3/26/2020

Fairmeadow

2

Cancelled*

Palo Alto

4/14/2020

Landels

2

Cancelled*

Mountain View

4/23/2020

Arbor Day Event

1

Cancelled*

Santa Clara

5/28/2020
Total

Meyerholz
22 schools

Cancelled*
10,491

San Jose

2
43
assemblies
of 50 planned
* Cancelled due to COVID-1 Shelter-in Place Guidance

5

San Jose
Santa Clara
Santa Clara
San Jose
San Jose
San Jose
Saratoga
San Jose
San Jose
Campbell
Santa Clara
San Jose
Sunnyvale
Sunnyvale
San Jose
San Jose
Los Gatos
San Jose
Milpitas
Sunnyvale
San Jose
Cupertino

FY19-20 List of Schools that Received Distance Learning Materials**
Date Materials Sent
School
City
05/21/20
Don Callejon
Santa Clara
05/21/20
Stocklmeir
Santa Clara
05/21/20
Argonaut
Saratoga
05/21/20
Zanker
Milpitas
05/21/20
Sinnott
Milpitas
05/21/20
Laurelwood
San Jose
05/21/20
John Muir
San Jose
05/21/20
Blue Hills
Saratoga
05/21/20
Dahl
San Jose
05/21/20
Montclair
Los Altos
05/21/20
Hughes
Santa Clara
05/21/20
Mt Pleasant
San Jose
05/21/20
Sacred Heart
Saratoga
05/21/20
Stonegate
San Jose
05/21/20
Franklin
San Jose
05/21/20
Galarza
San Jose
05/21/20
Gabriela Mistral
Mountain View
05/21/20
Foothill
Saratoga
05/21/20
Regnart
Cupertino
05/21/20
Eaton
Cupertino
05/21/20
Fairwood
Sunnyvale
05/21/20
Stratford
Santa Clara
05/22/20
Alexander Rose
Milpitas
05/22/20
Nixon
Stanford
05/22/20
Montgomery
San Jose
05/22/20
Matsumoto
San Jose
05/22/20
Gardner
Los Altos Hills
05/22/20
Lynhaven
San Jose
05/22/20
Olinder
San Jose
05/22/20
Stratford
Santa Clara
05/22/20
Lakewood
Sunnyvale
05/22/20
Indigo Program
San Jose
05/22/20
Escondido
Stanford
05/22/20
Santee
San Jose
05/22/20
Carolyn Clark
San Jose
05/22/20
Nimitz
Sunnyvale
05/22/20
Rosemary School
Campbell
05/22/20
Pomeroy
Milpitas
05/22/20
McAuliffe
Saratoga
05/22/20
Forest Hill
San Jose
05/22/20
Santa Rita
Los Altos
** In addition to the schools listed in this table, all schools on the in-person assembly list also
received the distance learning materials
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PO Box 2951 | Santa Cruz, CA 95063
Tel: 831-426-0684 | Fax: 831-426-0634
email:
website: www.zunzuntunes.com

ZunZun Assembly Programs for Watershed Watch
FINAL REPORT 2019-2020 School Year
INTRODUCTION
This year's final report is, for obvious reasons, different than in previous years. Due to
COVID-19 guidelines, seven assemblies scheduled for this school year were canceled. In
an effort to explain the many hours that went into both live performances and distance
learning, we will break the report into five sections:
Section 1: Overview of numbers of students, teachers and schools reached
Section 2: Live performance summary
Section 3: Distance Learning summary
Section 4: Ideas moving forward for 2020-2021 school year
Section 5: List of school names, cities, number of students, and a list of multiple dates
when they received either a distance learning package or a live performance, or both.
Attachments - Sample of our pre- and post-assembly activities, and a sample distance
learning flyer as additional attachments.

Please note that both the live and distance learning presentations have the same content
and state standards, and they are only explained once in the live presentation section.
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Section 1: NUMBERS OVERVIEW
Live Assembly Attendees:
Number of Live Assemblies:

43

Schools Receiving Live Performances

22

Number of Students Reached with Live Assemblies

10,491

Number of Teachers and Administrators

476

Distance Learning (DL) Recipients:
Schools Receiving Distance Learning Materials

26 + 44 (26 schools scheduled for
2019-20 plus 44 more)

Number of Teachers at "DL only" schools

546

Teacher and Administrator Totals

1,035 (all teachers on 2019-20
schedule and "DL only")

Distance Learning Material Use Number Summary:
Each “use” of a video means either a single family or student used the materials, or a
teacher has shared his or her screen with the whole class. This is true especially in
younger grades. Therefore, each view could mean that multiple people are viewing the
video.
A Watershed Watch Assembly! ~ what we would present live at
schools~

448 views

WaterBeat Movement Activity~ 8 minutes of activity and
movements/water science and watersheds:

279 views

The Red Bag~ 8-minute word-free video for kids to watch and tell what
they see!

162 views

The WaterBeat Activity Book Video~ Lots of NGSS standards and
activities to go with the book.

164 views

The WaterBeat Activity Book - Available in pdf format for easy
viewing & sharing

15 downloads
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Section 2: LIVE PEFORMANCE
ZunZun performed 43 live, informative, interactive, and participatory assemblies about
watershed and watershed pollution prevention at Watershed Watch (WW) eligible schools.
The assemblies were in Spanish and English, depending on the language spoken by audience
members. All assemblies included California State Education standards in Science (Next
Generation Science Standards), Math, History-Social Science, Language Arts and English
Language Development, and Fine Arts so that they easily tied into the classroom curriculum.
All assemblies had lots of student participation. All of the information was geared to be
solid, hands-on ideas that students could take home and share with their families preserve
and protect our watersheds.
Included in this "live assembly" section of the report are the following:
• Outreach
• State Content Standards
• Performances
• A Final Performance Schedule (also See Section 5 additional excel sheet)

OUTREACH
Using the list of target schools provided by Watershed Watch, ZunZun advertised this
year’s program to the principals and assembly coordinators at eligible elementary
schools. We have to spend many hours collecting contact information from the
schools, so outreach is a slow process. Once a contact is established, ZunZun emailed
a flyer to the school contact person and then followed up to answer questions and book
assemblies. Schools booked directly with ZunZun and a performance update was sent
to SCVURPPP as schools booked dates. Because the assemblies are only available to
schools every third year, we keep track of a waiting list of the schools requesting
assemblies so we can honor their requests within the Watershed Watch requested
timelines. We strived to do outreach to cities and towns that had not had an assembly
in the previous two years, and we stay in contact with Vishakha Atre to keep checking
in throughout the year.
SUPPLEMENTAL MATERIALS
Prior to each assembly, supplemental materials to aid in retention of the assembly
information were sent to each school. A vocabulary list for grades K-2 and another
for grades 3-6 were emailed to each assembly coordinator for distribution to teachers
for use before and after the performances. At the assembly, ZunZun provided WW
brochures, evaluation postcards, and school clean up pledge sheets to every teacher. At
the front of the stage we kept other follow up materials available for teachers to take if
they liked. After the assembly each school was emailed a post-assembly hand out, and
a link to the electronic evaluation form.
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A newsletter article about the performance was also sent to help inform students’
families of the presentation and to encourage parents to ask questions about what the
students learned about watershed pollution prevention. The parent newsletter article
facilitates discussions at home about Watershed Watch’s message, the ZunZun show,
and provides information and links on how to prevent pollution at home as well as
ideas on how to get involved.
We also continued to use the follow-up sheet, to provide ideas for grade levelappropriate activities that integrate the lessons learned in the assemblies into the
classroom. These activity sheets were offered to teachers at each assembly along with
Watershed Watch brochures and evaluation postcards. We were careful however to try
and not bog down teachers as they also received the pledge sheets, which we
emphasized in the assembly as a fun, productive activity that empowers students to
help our watershed.

STATE CONTENT STANDARDS-COMMON CORE
We are always continuing to update our content to meet NGSS and common core
curriculum goals. As Common Core standards are designed to encourage critical thinking
and holistic learning, they are greatly addressed in the water assemblies provided.
In addition to being an extremely fun water education experience, ZunZun assemblies cover
a large number of California State Content Standards for grades K-8. Because we use music
and musical instruments, they meet many Visual and Performing Arts Standards. As the
assemblies are about water issues, they cover Science Content Standards. Students are
learning new vocabulary and words, so they are meeting many Language Arts and English
Language Development Standards.
We introduce instruments from around the world, which meets many standards in HistorySocial Science Standards. Finally, we use both Spanish and English which meets English
Language Development Standards and World Language Content Standards. Most
importantly, the assemblies are designed to help students feel empowered to make changes
in their daily lives and the lives of their families that help prevent wasting water. The
assemblies encourage being proactive about water conservation.
A few specific examples of State Content Standards in Science, Language Arts, and Visual
and Performing Arts met in our shows are as follows:
Science: Water education for all grade levels is included in every assembly. (i.e.: Grade 3
physical science 1.e, 1.f.; Grade 5, earth sciences 3a, 3b, 3c) Education standards regarding
water on earth, evaporation, properties of a solid, liquid and a gas, water present in the form
of salt and fresh water, etc. is addressed.
Language Arts: Use of rhythm and rhyme to remember a concept. Learning new words
such as “adaptations” and “drought” and seeing/ hearing a description while repeating a
rhyme that reiterates the definition. (See CA Content Standards, Reading Standards- Craft
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and Structure, Key Ideas and Details Integration and Knowledge of Ideas. Also, Speaking
and Listening Standards for grades K-6).
Visual and Performing Arts: As students sing and perform with us in the assembly, they
are not only hearing music (All grades, Music Standards 1.1-1.5), but performing it (Grade
2, Music Standards, 2.1, 2.2 for example).
Because all students learn differently, ZunZun strives to use as many different types of
learning tools as possible in the assemblies, so students are learning visually, musically,
physically, scientifically, mathematically, and verbally. Students are thinking things
through, using movements and singing throughout. So many standards are contained in the
assemblies it would be a very long list to include them all here.

PERFORMANCES
This year we made sure the program was aligned with as many NGSS standards as possible.
As always, we design our assembly segments to be interactive and to appeal to the many
learning styles of the students. Always included are the following elements: visuals, call
and response, movement, comedy, and lots of fun informative facts. We have incorporated
an activity with 8 languages, so children can be excited to see different home languages as
part of the assembly. All assemblies are performed in English and Spanish, with a greater
emphasis on Spanish whenever needed. Each assembly is 45 minutes in length and
introduces students to the topic of watershed. We chose from many segments to present at
each school. Performance segments we pulled from at each school for this year’s program
are as follows:
Musical Rain First, we show our backdrops and look at the land. We then show two
watersheds on the land, one flowing to a creek, and one flowing to a lake. We describe our
land as draining to the San Francisco Bay. We then create a musical rain storm. Using
Andean instruments such as zampona, kena, bombo, chakchas and charango we create wind,
more wind, sounds of birds, thunder, rain and then the rain going down a creek and river. 10
students come up front to play the "rain" or chakchas from the Andes. We use this segment
to review the water cycle, and the fact that all of our rain that falls either sinks into the
ground, or runs off the land to a creek, or into a storm drain, to a creek, to the bay and the
ocean.
Run Off This segment uses berim bao from Brasil and the audience, singing "run run run
run run run run run off!" Two students are asked to come up and "run off" the water (a blue
stretch of fabric) down the "street" (an aisle in the middle of the room) and in to a storm
drain. They are surprised when we tell them "You're not done yet!" and we keep having
things that run off: oil from a car, soap from a car wash, paint from washing paint brushes,
and of course garbage! We talk about pollution prevention, and what they can do, even
choices they make for packaging lunches or team snacks with less disposables and less
plastics. We use this segment to also talk about surface tension, and the chemistry of water
and why something as simple as soap can damage a watershed. Finally, we celebrate our
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close connection to the watershed, our creeks, our wetlands, our delta, our San Francisco
Bay and our Pacific Ocean.

Watershed Saving Dances
(Content Standards: fine arts, language arts, language retention) This segment was
designed to inspire the whole audience (including the teachers!) to dance. After hearing all
of the instruments representing a watershed, we introduce the watershed dances. The music
played is performed on berimbau and students sing, “Doing the water dance! Protect the
water when you’ve got the chance!” The dances we do are “the jellyfish”, “the car wash”,
and “the rainbow”.
We use “the jellyfish” to discuss plastic bags entering the watershed and ways to prevent
this (mainly bring your own bag, recycle plastic bags, tie used and dirty bags in a knot
before throwing away so they cannot fly).
The second dance is “the car wash,” during which students pretend to wash a car. This
segment shows the audience the difference between a storm drain and the sewer. We show a
sink and then explain how a sewer system works and how it is different than a storm drain.
Many students live with adults who do not know the difference between a sewer drain and a
storm drain, and this simple explanation can help a whole family learn the difference, and
keep soap and other toxins out of the storm drain. We explain that it is best to wash vehicles
at a commercial car wash because they use less water and the dirty water drains to “the
sewer”, to treatment facilities that remove pollutants. If students must wash their vehicles at
home, the first thing they should do is use a rag to wipe brake dust off of wheels. Then, use
a hose with a nozzle to conserve water and to wash over a lawn, dirt or gravel so that the
dirty water will not run to the storm drain. When washing is done, dirty soapy water should
be dumped into the toilet or onto landscaping. We say soap is a thumbs-up inside, it gets us
clean, but outside, soap is thumbs-down- it is no longer clean; it is pollution.
We use “the rainbow” to invite teachers to dance (always a highlight!) and then to remind
students about oil from cars going down the storm drain when the rains come. After the
dance, we explain that we love seeing rainbows in the sky, but when you see a rainbow on
top of water, it is usually oil that has leaked from a car. Then we go on to help audience
members to think of ways to prevent oil from going into the watershed.
Polluted Water
(Content Standards: fine arts, language arts, earth science, water science) This is a call
and response song during which we invite students to come up front while the audience
sings the call and response. The whole audience sings “Polluted water, down the storm
drain, goes to a creek which reaches the sea where the fish are swimming. They start to feel
sick, the poor, poor fish, it makes you think.” The song is repeated three times as the
students dance faster and faster.
Introduction of Watershed Art
We showcase two art banners made by local artists of water in action. One is a mural of a
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watershed complete with town, people, trees, storm-drains, wildlife, lakes, streams and
ocean. The other is a panel of photographs of water in many forms (lake, ocean, waves,
waterfall, ice etc.) We mention that there are many ways to celebrate our connection to
water, one being art. “Do you like to make art?” we ask them.
Water Instruments
We show the instruments used in the previous recording which all use water to create
interesting sounds. We use water phones, water glasses, Brazilian cuicas and other
interesting water instruments.
Birds of Watershed
We introduce the idea that by protecting water in our watershed (stopping plastic pollution,
storm drain pollution prevention and reduction of garbage) we also protect wildlife which
depend on clean sources. We showcase some of the common birds that can be seen locally,
with movements that show their specific adaptation which help them survive by or in water.
We get volunteers to represent each bird and its corresponding movement. We then get the
whole audience to try the bird adaptation movements accompanied by our music. The birds
showcased are, pelican, sanderling, duck, coot, kingfisher and gull.
Water in 12 Languages “H20 go with the Flow” This segment celebrates our diverse
backgrounds, and the science of water is reviewed to tie in with more NGSS standards. We
celebrate the diversity of language and our common purpose of protecting our natural
resources, with a song which follows the path of water, the water cycle and the properties of
water. Whole audience participates. Words are “aqua, vatten, amanzi, su, mizu, apa, wai,
pani, shui, tubig, ran, and H2O". Though we have tried to end the show with a new song,
everyone requests "H2O Go With the Flow" so we have ended every assembly with this hit!
High Tide/ Low Tide Limbo
(Content Standards: earth science, geography, fine arts) Using steel pan and marímbula,
two instruments from the Caribbean made from recycled things, we celebrate our bay
getting cleaner because of the actions of the audience. This segment allows us to define the
San Francisco Bay as an estuary where fresh water drains from our towns and cities and
mixes with salty water from the Pacific Ocean. We teach students that there are two high
tides and two low tides per day. During low tide, mudflats, which are a rich habitat and
space where egrets, herons, and other animals find food, are exposed. Students then come
up front for the limbo and act as though they are fish under a high tide with lots of water and
under a low tide. The segment is a celebration of a clean watershed, recycling, and wetland
and tidal flat ecology.
We’re All Connected
(Content Standards: language arts, fine arts, Earth science) Our last call and response
song has all the of excited assembly attendees sing a call and response with a rhythm:
“We’re all connected, you and me. From where we live down to the sea.” We then end our
assembly by thanking Watershed Watch and reminding teachers about evaluations and the
fun follow up activities and brochures they have.
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Section 3: DISTANCE LEARNING SUMMARY
Here is a summary of what Distance Learning we have done so far. It is broken into 4
sections:
~ What Materials Are Out There and a Timeline of When They Were Sent
~ What Our Numbers Are So Far
~ What We Have Learned and Changed and Trouble Shooting!
~Moving Forward

What Materials Are Out There
March: We met with SCVURPPP staff to discuss options for distance learning, and came
up with the tools created (described in Section 1). We made sure all of the materials
created and used were exclusive to Watershed Watch in an effort to collect the correct
number of uses by SCVURPPP residents exclusively.
April: All videos and online distance learning materials were created and posted on our
YouTube Channel. SCVURPP staff created an online survey to collect feedback from
students. We embedded the survey below musical assembly video. We began distributing
a flyer describing the online materials to teachers at the schools on our initial assembly
performance list. We then expanded the outreach to 44 additional schools in the
SCVURPPP area for whom we had teacher contacts. A link to the survey was included in
the flyer.
May: After hearing from parents who appreciated being assigned "The Red Bag", we
began resending the flyer every two weeks. We sent it to teachers during Teacher
Appreciation Week. We sent out another round the week of May 18 up until May 27 with
a list of NGSS content standards to help teachers reach their science instruction goals, and
included a surface tension experiment link.

What We Learned and Changed and Trouble Shooting!
We decided to send materials every other week in an effort to get them to educators
without “spamming” or annoying them. Our goal has always been to represent Watershed
Watch as a help to teachers and educators.
We began by sending the materials to administrators but they have been so bogged down
with policy we looked for teacher email contacts instead. This is a very time consuming
but worthwhile process, and ate up many, many hours March -May. Now we have
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taken the time to find as many teacher emails as possible so they receive the lessons
directly.
All of our materials need to be simple, simple, simple, to use. We try to keep things a
single click away! In addition to embedding links into the flyer, we began including the
links in the cover email sent to teachers.
We have had no requests for live streaming, as most teachers prefer to have materials they
can assign and have students complete on their own time line because of equity and
access issues. We included some “do at home” lessons as well, such as the “water surface
tension and soap experiment” kids can do at home.
This has been a back and forth process. We will continue to listen to requests and try to
keep materials easily accessible and useful.
We look forward to 2020-2021 as a year to tie in a WW take home activity with the
distance learning materials.

Section 4: Ideas moving forward for 2020-2021 school year
We look forward to working closely with Watershed Watch to ask teachers and schools
how we can best serve them through 2020-2021. Also, we have been attending conferences
on equity and learning so as to better serve as many students as possible despite economic
barriers.
This is a key time for WW to support schools and families as school budgets will be cut,
and school schedules will be difficult at best. So, we would do whatever work necessary to
accommodate the needs of schools, delivering follow up activities and educational packets
and coordinating with schools about what we can offer them.
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Section 5: List of Schools that Received Live Assemblies/Distance Learning Materials
Table 5.1 – List of Schools that Received Live Assemblies*
Date

School

No. of Shows

No. of students

City

7/1/2019
9/4/2019
9/5/2019

Majestic Way
Central Park
Montague

1
2
2

518
400
426

San Jose
Santa Clara
Santa Clara

9/16/2019
10/3/2019
10/4/2019
10/10/2019
10/14/2019
10/28/2019
10/29/2019
11/7/2019
11/15/2019
12/3/2019
12/9/2019
1/7/2020
1/28/2020
2/3/2020
2/3/2020
2/14/2020
2/26/2020
2/28/2020
3/2/2020

Farnham
Los Arboles
Dove Hill
Marshall Lane
Windmill Springs
Del Roble
Castlemont
Stratford Pomeroy
Sartorette
San Miguel
Vargas
Hellyer
De Vargas
Blossom Hill
Sanders
Randall
Braly
McKinley
Sedgewick

2
2
2
2
2
2
2
2
2
2
2
2
2
2
1
2
2
2
3

528
353
420
570
440
460
626
624
430
403
484
420
530
660
419
375
400
388
617

San Jose
San Jose
San Jose
Saratoga
San Jose
San Jose
Campbell
Santa Clara
San Jose
Sunnyvale
Sunnyvale
San Jose
San Jose
Los Gatos
San Jose
Milipitas
Sunnyvale
San Jose
Cupertino

3/26/2020

Fairmeadow

2

Cancelled**

Palo Alto

4/14/2020

Landels

2

Cancelled**

Mountain View

4/23/2020

Arbor Day

1

Cancelled**

Santa Clara

5/28/2020

Meyerholz

2

Cancelled**

San Jose

* All schools on this list also received Distance Learning Materials
**These assemblies were cancelled due to COVID-19 guidelines
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Table 5.2 – List of Schools that Received Distance Learning Materials
School
Don Callejon
Stocklmeir
Argonaut
Zanker
Sinnott
Laurelwood
John Muir
Blue Hills
Dahl
Montclair
Hughes
Mt Pleasant
Sacred Heart
Stonegate
Franklin
Galarza
Gabriela Mistral
Foothill
Regnart
Eaton
Fairwood
Arbor Day
Stratford
Alexander Rose
Nixon
Montgomery
Matsumoto
Gardner
Lynhaven
Olinder
Stratford
Lakewood
Indigo Program
Escondido
Santee
Carolyn Clark
Nimitz
Rosemary School
Pomeroy
McAuliffe
Forest Hill
Santa Rita

Date Materials Sent
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/21/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
05/22/20
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YOUR SCHOOL IS ELIGIBLE FOR A FREE
ASSEMBLY IN THE 19-20 SCHOOL YEAR!
Funded by the Santa Clara Valley Urban Runoff Pollution Prevention Program:
A coalition of local government agencies.

Watershed Watch has again
partnered with ZunZun, the
award-winning children’s
performing arts group, to perform
“The H2O Show”
at local elementary schools.

“Fun, fun, fun while being
educational!”

This interactive, musical and
energetic show teaches about
watershed awareness and clean
water. Students learn what they
can do to protect our waterways!

“Excellent program.
Totally creative!”

Appropriate for K-6 grades.
Bi-lingual shows available!
(Spanish-English)
Meets State Science, Math, and
Fine Arts Content Standards.

“The best assembly our
school has ever had!”
“Outstanding!”

BOOKING NOW
FOR 2019-2020!
Call 831.426.0684
or email
zunzun@zunzuntunes.com

For more information, please visit:
www.zunzuntunes.com
www.mywatershedwatch.org

Thank you for having us come to your school to perform a Watershed Watch
assembly for your students. We are including some vocabulary lists for your
teachers to share with students, and make the most of this assembly.
The assembly is performed by ZunZun, a husband and wife duo who bring
interactive, lively concerts and assemblies of music from all over North Central
and South America to audiences all over the Western United States. The assembly
can be in English, Spanish or both and is highly interactive with students joining
us on stage to play many instruments “de las Americas”. For more information
about ZunZun check their website at www.zunzuntunes.com.
The Watershed Watch Campaign is dedicated to educating and informing the
public about the importance and value of local watersheds, and why protection of
watersheds is so important to you, your children and future generations. It
emcompasses cities from Milpitas to Palo Alto, whose storm drains drian to the
bay.
For the assembly:
ZunZun will arrive at least one half hour before the assemblies to unload and set
up. Please be ready to have them get as close to the assembly hall as possible
for load in. They bring in many heavy instruments and equiptment, and need to
unload close to the stage/ performance area. If this is a problem, please let us
know before we come. Unfortunately, the Watershed Watch programs cannot be
performed outside.
ZunZun needs nothing other than access to electricity (with in 50 feet of
performance space) and they bring their own sound system. Please have your
students sit in a way so that there is a middle aisle so it is easy to find and bring
up student volunteers during the show.
We are very excited to perform this Watershed Watch assembly for your school.
Please let us know if you have any questions!
Sincerely,
ZunZun

Vocabulary List for Grades K-2
Bay: A body of water near the ocean that is almost totally surrounded by land but still touches the
ocean.
Contaminate: To make dirty.
Conservation: Careful protection or wise use of something.
Estuary: A body of water on the coast where fresh water from rivers mixes with salt water from the
ocean.
Fertilizer: Something added to soil that gives plants food they need to grow.
Hazardous: The chance of being injured or harmed is possible. OR Something that can hurt us.
Pesticide: A poison used to get rid of bugs or weeds.
Runoff: Water (for example from rain and watering lawns) that runs off the land and into storm
drains, creeks and the Bay.
Sanitary sewer system: A network of drains and underground pipes that collects and sends
wastewater from indoor uses to waste water treatment plants for cleaning.
Storm Drain System: All the curbside drains and underground pipes that collect rain water and
carry it to the nearest creek.
Used Motor Oil: Oil taken from a car after it is no longer useful.
Wastewater: Water that has been used inside the house (for example, in toilets, sinks, showers,
and washing machines). This water is collected and cleaned at a wastewater treatment plant and
then sent to creeks, the Bay or ocean.
Wastewater treatment plant: A place built to clean wastewater before it is returned to the
environment.
Watershed: A watershed is a land area that drains water into a creek, river, lake, wetland, bay, or
groundwater aquifer. In the Santa Clara Valley, all the water from rain and irrigation which flows
over the land surface (called runoff) goes into storm drains, creeks, and rivers that flow directly to
San Francisco Bay. You live in a watershed that flows to a local creek, and all of the runoff from
your home, yard and neighborhood flows to that creek.
Wetlands: A land area that is sometimes covered with water. Wetlands can be found near the
coast, lakes, ponds, rivers, and streams. They can be salt water, fresh water, or a mix of salt and
fresh waters, called brackish water. Wetlands get rid of pollutants from water, reduce the damage
caused by floods, and are a special habitat for many plants and animals.

Vocabulary List for Grades 3-6
Bay: A body of water with a small opening through which ocean water freely flows in and out.
Contaminate: To harm or damage by contact. OR To make dirty.
Conservation: Careful protection or wise use of something OR the protection, maintenance, and
care of natural resources for now and the future.
Estuary: A semi-enclosed body of water on the coast where fresh water from rivers and creeks
mixes with salt water from the ocean.
Fertilizer: Something added to soil that gives plants nutrients they need to grow.
Hazardous: Something that can cause damage or harm due to its nature, content, or properties.
Pesticide: A chemical, often a poison used to destroy pests.
Runoff: Water (for example, from rain and watering lawns) that runs off the land and into storm
drains, creeks and the Bay.
Sanitary sewer system: A network of drains and underground pipes that collects and sends
wastewater from indoor uses to treatment plants.
Storm Drain System: A network of above ground openings (drains) and underground pipes that
collect and deliver storm water and runoff, to local waterways. Storm drain systems do not treat
the water.
Used Motor Oil: Oil taken from any vehicle or engine driven machine after it is no longer useful.
Wastewater: Water that has been used inside the house (for example, in toilets, sinks, showers,
and washing machines). This water is collected and cleaned at a wastewater treatment plant and
then sent to creeks, the Bay or ocean.
Wastewater treatment plant: A place built to clean wastewater before it is returned to the
environment.
Watershed: A watershed is a land area that drains water into a creek, river, lake, wetland, Bay or
underground. In the Santa Clara Valley, all the water from rain and irrigation which flows over the
land surface (called runoff) goes into storm drains, creeks, and rivers that flow directly to San
Francisco Bay. You live in a watershed that flows to a local creek, and all of the runoff from your
home, yard and neighborhood flows to that creek
Wetlands: A land area that is sometimes covered with water, such as a swamp or marsh. Wetlands
can be found near the coast, lakes, ponds, rivers, and streams. They can be salt water, fresh water,
or a mix of salt and fresh waters, called brackish water. Wetlands filter pollutants from water,
reduce the damage caused by floods, and are a special habitat for many plants and animals.

ZunZun Follow-up Activities:
Explore Your Watershed!
www.mywatershedwatch.org
Basura Batucada Band (For all grades)
Your class can create a band from recycled materials just like ZunZun! Visit
www.zunzuntunes.com and click on the “Kid Zone” to find a list of instruments and the
recycled materials that were used in their construction.
Explore Your Watershed (For all grades)
Visit the Don Edwards National Wildlife Refuge in San Jose with your class for your next
field trip. It's fun, it's interesting, and your students will remember what they learn at the
refuge for years to come. For more information about this and other field trips, visit
http://mywatershedwatch.org/fieldtrips.html
Mapping Storm Drains (For grades K-2)
Take a “field trip” to visit your school storm drains. Walk around the school campus and
identify storm drains. Help the class draw a map showing school buildings, grounds, play yard,
trash cans and storm drains.
Mapping Storm Drains and Identifying Pollutant Sources on Campus (For grades 3-5)
Complete the activity above. For each storm drain, identify sources of runoff (i.e., rain, roof
downspouts, sprinklers or garden hose) and possible pollutants (e.g., litter, leaking oil from
cars, pesticides, chemicals used for cleaning, soapy water, overflowing trash cans).
The Big Picture Map (For grades 3-5)
For this activity you will need a map of your city or watershed. Have students find the school
on the map and identify the creek or river to which the school storm drains probably flow.
Have students mark how water and pollutants can flow from the school storm drains to the
San Francisco Bay. Students can also find their own house on the map and identify the names
of nearby creeks. Discuss the impact of everyday activities on local creeks and the Bay and
steps that can be taken to prevent storm water pollution.
TIP: Contact your local city to get a “Creek and Watershed” map. These maps, developed by the Oakland
Museum, provide detailed watershed features including the location of creeks and large storm drains. You can
view the maps at http://www.scvurppp-w2k.com/museum_maps.shtml

Storm Drain Monitoring (For grades 3-5)
Perform an audit on your school’s storm drains and monitor the litter that collects around
them throughout the year. Have the class record the types of litter (plastic, paper, leaves,
etc.). Create graphs to display the types of litter found, storm drains with the most litter,
and peak months of litter collection. Discuss ways to prevent litter. (Remember to clean up
litter too!) Storm drain monitoring can be a class activity, or a specific classroom job that is
rotated every month.
ZunZun assemblies and the Watershed Watch Campaign are funded by the Santa Clara Valley Urban Runoff Pollution
Prevention Program, a coalition of local government agencies.

Local Stormwater Education Contacts
Contact your local city’s stormwater education program for assistance with
these follow-up activities and to find out about other educational opportunities
for your class.
City
Campbell, Los Gatos,
Monte Sereno, and Saratoga
Cupertino

Los Altos, Los Altos Hills,
Mountain View, and Palo Alto

San Jose

Santa Clara

Sunnyvale

Contact
West Valley Clean Water Program
408-354-5385
Environmental Programs
environmental@cupertino.org
408-777-3354
Regional Water Quality Control Plant
Joanna Tran
Joanna.Tran@CityofPaloAlto.org
650-329-2518
Environmental Services Stormwater
Hotline
408-945-3000
Karin Hickey
kahickey@santaclaraca.gov
408-615-3097
Environmental Outreach
wpcp@ci.sunnyvale.ca.us
408-730-7717

The Santa Clara Valley Water District also offers a wide range of educational
programs for teachers and students. These are available to all elementary
schools in Santa Clara County.
Santa Clara Valley Water District
School Outreach Program
Mera Burton
408-630-3174

Santa Clara Valley Water District
Adopt-A-Creek Program and
Countywide Creek Cleanup Events
Ricardo Barajas
408- 921-1366

We are so excited to offer Watershed Watch and ZunZun's
DISTANCE LEARNING PACKAGE to help your students learn about water!
Funded by the Santa Clara Valley Urban Runoff Pollution Prevention Program:
A coalition of local government agencies.

These activities are designed to teach about watershed using NGSS while keeping
kids moving! Choose any you like!
These activities are designed to teach about watershed using NGSS while keeping
kids moving! Choose any you like!
WaterBeat Movement Activity~ 8 minutes of activity and movements to learn about water science and
watersheds, use this link:
https://youtu.be/IW24Pwx0SjA

The Red Bag~ 8 minute word-free video for kids to watch and tell you what they see! Use this link:
https://youtu.be/yE7CiyEkoHg

A Watershed Watch Assembly!~ Here's what we would present at schools!
https://youtu.be/gZW_Kspd270

The WaterBeat Activity Book Video~ Lots of NGSS standards and activities to go with the book.
Use this link:
https://youtu.be/d-EjwVhjHaI

The WaterBeat Activity Book ~

Available in pdf format for easy viewing & sharing

If you have time can you take a short survey? It helps
us improve!
(insert survey here once Vishakha has it cleared
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lb.

Pound

MRP

Municipal Regional Permit

MS4

Municipal Separate Storm Sewer System

MT

Metric Tons

NOI

Notice of Intent

NPDES

National Pollution Discharge Elimination System
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Polychlorinated Biphenyls

RMC

Regional Monitoring Coalition

ROW

right-of-way

SCVURPPP

Santa Clara Valley Urban Runoff Pollution Prevention Program

SVP

Silicon Valley Power

OFEE

Oil-filled Electrical Equipment

PG&E

Pacifica Gas and Electric Company

ppm

parts per million

PMT

BASMAA Project Management Team

RQ

reportable quantity

RCRA

Resource Conservation and Recovery Act

Regional Water Board San Francisco Bay Regional Water Quality Control Board
SMCWPPP

San Mateo Countywide Water Pollution Prevention Program

SOP

Standard Operating Procedure

SOW

Scope of Work

SPCC Plan

Spill Prevention Control and Countermeasure Plan

SSID

Stressor/Source Identification

TMDL

Total Maximum Daily Load

TSCA

Toxic Substances Control Act

UCMR

Urban Creeks Monitoring Report

US EPA

United States Environmental Protection Agency

VFWD

Vallejo Flood and Wastewater District

WQOs

Water Quality Objectives

WQS

Water Quality Standard
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1.0 Introduction
This project report supports the requirement to implement a Stressor/Source Identification
(SSID) Project as required by Provision C.8.e.iii of the San Francisco Bay (Bay) Region
Municipal Regional Stormwater National Pollutant Discharge Elimination System (NPDES)
Stormwater Permit (MRP) (Order No. R2-2015-0049, SFRWQCB 2015). Per MRP Provision
C.8.e.ii, the Bay Area Stormwater Management Agencies Association (BASMAA) Regional
Monitoring Coalition (RMC)1 members are working to initiate eight SSID projects during the fiveyear term of the MRP (i.e., 2016 – 2020). The RMC programs have agreed that seven SSID
projects will be conducted to address local needs (for Santa Clara, Alameda, San Mateo, Contra
Costa, Fairfield/Suisun and Vallejo counties), and one project (this project) will be conducted
regionally (on behalf of all RMC members). SSID projects follow-up on monitoring conducted in
compliance with MRP Provision C.8 (or monitoring conducted through other programs) with
results that exceed trigger thresholds identified in the MRP. Trigger thresholds are not
necessarily equivalent to Water Quality Objectives (WQOs) established in the San Francisco
Bay Basin (Region 2) Water Quality Control Plan (Basin Plan) (SFRWQCB, 2017) by the San
Francisco Bay Regional Water Quality Control Board (Regional Water Board); however, sites
where triggers are exceeded may indicate potential impacts to aquatic life or other beneficial
uses.
BASMAA submitted a Regional SSID Work Plan to the Regional Water Board in March 2019.
The SSID work plan described the steps that would be taken to investigate sources of
polychlorinated biphenyls (PCBs) from electrical utility equipment in watersheds draining to the
San Francisco Bay Basin. The Work Plan focused on Pacific Gas and Electric Company
(PG&E), the largest electrical utility operating in the MRP area, and the only utility that is not
owned by a municipality. The project team developed a letter requesting assistance from the
Regional Water Board and outlining the specific data that are needed from PG&E to complete
this project. The letter was ultimately approved by the BASMAA Board of Directors (BOD) and
sent to the Regional Water Board in June 2019. The letter specifically asked the Regional Water
Board to use their regulatory authority under Section 13267 of the Clean Water Act to compel
PG&E to provide the needed data. However, PG&E is currently in bankruptcy proceedings, and
the outcomes of that process have not yet been determined. As such, the Regional Water Board
has delayed sending a “13267 letter” to PG&E, and is currently considering other options for
moving forward with PG&E on this issue.
The BASMAA MRP 3.0 C.11/12 workgroup met with and discussed the issue of PCBs in
electrical utility equipment with representatives of several municipally-owned electrical utilities in
the permit area. Based on the information gained during these discussions, and given the
current situation with PG&E, BASMAA requested the project team develop a revised scope of
work (SOW) for Task 2 of the Regional SSID Work Plan.
BASMAA submitted a Regional SSID Revised Scope of Work to address PCBs in electrical
utility applications in March 2020 to the Regional Water Board. The revised SOW would
1

The BASMAA RMC is a consortium of San Francisco Bay Area municipal stormwater programs that joined together
to coordinate and oversee water quality monitoring and several other requirements of the MRP. Participating
BASMAA members include the Alameda Countywide Clean Water Program (ACCWP), Contra Costa Clean Water
Program (CCCWP), Fairfield-Suisun Urban Runoff Management Program (FSURMP), San Mateo Countywide Water
Pollution Prevention Program (SMCWPPP), Santa Clara Valley Urban Runoff Pollution Prevention Program
(SCVURPPP), and City of Vallejo and Vallejo Flood and Wastewater District (VFWD).
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implement the Regional SSID work plan, but would focus on municipally-owned electrical
utilities in the San Francisco Bay Area (Bay Area), rather than PG&E. The Regional Water
Board staff agreed2 to a revised approach which focused on data gathering from municipallyowned electrical utilities. The Regional Water Board staff further acknowledged that revision of
the work plan submitted in March 2019 is not needed to satisfy SSID project requirements. They
also agreed the Regional SSID project will be considered complete based on the outcomes of
the work described in this report, which focuses on data from municipally-owned electrical
utilities instead of PG&E.
BASMAA retained EOA, Inc., of Oakland, CA to develop the work plan and implement the SSID
project under the direction of a BASMAA Project Management Team (PMT). All work on this
project is supported by funding provided by BASMAA.

1.1

Overview of SSID Project Requirements

SSID projects focus on taking action(s) to identify and reduce sources of pollutants, alleviate
stressors, and address water quality problems. MRP Provision C.8.e.iii requires SSID projects
to be conducted in a stepwise process, as described below.
Step 1: Develop a work plan that includes the following elements:
•

Define the water quality problem (e.g., magnitude, temporal extent, and geographic
extent) to the extent known;

•

Describe the SSID project objectives, including the management context within which
the results of the investigation will be used;

•

Consider the problem within a watershed context and examine multiple types of related
indicators, where possible (e.g., basic water quality data and biological assessment
results);

•

List potential causes of the problem (e.g., biological stressors, pollutant sources, and
physical stressors);

•

Establish a schedule for investigating the cause(s) of the trigger stressor/source which
begins upon completion of the work plan. Investigations may include evaluation of
existing data, desktop analyses of land uses and management actions, and/or collection
of new data; and

•

Establish the methods and plan for conducting a site-specific study (or non-site specific if
the problem is widespread) in a stepwise process to identify and isolate the cause(s) of
the trigger stressor/source.

Step 2: Conduct SSID investigations according to the schedule in the work plan and report on
the status of the SSID investigation annually in the Urban Creeks Monitoring Report (UCMR)
that is submitted to the Regional Water Board on March 31 of each year.

2

Per Jan O’Hara at the BASMAA Monitoring and Pollutants of Concern Committee meeting held on March 3, 2020
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Step 3: Follow-up actions:
•

If it is determined that discharges to the municipal separate storm sewer system (MS4)
contribute to an exceedance of a water quality standard (WQS) or an exceedance of a
trigger threshold such that the water body’s beneficial uses are not supported, submit a
report in the UCMR that describes Best Management Practices (BMPs) that are
currently being implemented and additional BMPs that will be implemented to prevent or
reduce the discharge of pollutants that are causing or contributing to the exceedance of
WQS. The report must include an implementation schedule.

•

If it is determined that MS4 discharges are not contributing to an exceedance of a WQS,
the SSID project may end. The Executive Officer must concur in writing before an SSID
project is determined to be completed.

•

If the SSID investigation is inconclusive (e.g., the trigger threshold exceedance is
episodic or reasonable investigations do not reveal a stressor/source), the Permittee
may request that the Executive Officer consider the SSID project complete.

1.2

SSID Project Report Organization

Step 1 of the SSID process described above in Section 1.1 was completed with the submittal of
the BASMAA Regional SSID Work Plan in March 2019 and subsequent Revised Scope of Work
(SOW) in March 2020.
The Work Plan and revised SOW identified the following tasks:
1. Conduct desktop analysis of data from Bay Area electrical utilities;
2. Develop Source Control Framework that summarizes the results of the desktop analysis
and recommends approach to manage and control releases;
3. Develop data inputs that can be used to account for load reductions from new source
control measures;
4. Develop Report that addresses management questions.
As described above, the revised SOW would implement the Regional SSID work plan, but
would focus on municipally-owned electrical utilities in the Bay Area, rather than PG&E.
This Regional SSID Project Report provides background information, describes the work
conducted in the desktop analysis, and proposes a source control framework to account for past
load reductions and to further reduce ongoing loads of PCBs from electrical utility practices.
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2.0 Problem Definition, Study Objectives, and Regulatory
Background
2.1

Background

PCBs are commercially synthesized oily compounds consisting of carbon, hydrogen, and
chlorine atoms. There are 209 possible arrangements of the atoms in PCB compounds. These
are referred to as the 209 PCB congeners. PCBs were first manufactured in the United States
(US) in 1929 and US production peaked in 1970. PCBs are non-flammable, chemically stable,
have a high boiling point, and have electrical insulating properties. Therefore, they were used in
hundreds of industrial and commercial applications. Most PCBs were manufactured as a
mixture of several individual PCB congeners. The most common name for these mixtures in the
US was the Aroclor series produced by Monsanto Company. There were more than ten
common Aroclor mixtures.
Due to concern about their persistence in the environment, toxicity, and potential to cause
cancer, the US Environmental Protection Agency (US EPA) banned the production and new use
of PCBs in 1979. However, PCBs continue to be found in water and sediment collected from the
San Francisco Bay, and urban stormwater runoff has been identified as a major source of PCBs
to the Bay. Thus, PCBs are considered a legacy pollutant.

2.2

Problem Definition

Fish tissue monitoring in the Bay has revealed the bioaccumulation of PCBs in Bay sportfish at
levels thought to pose a health risk to people consuming these fish. As a result, in 1994, the
state of California issued a sport fish consumption advisory cautioning people to limit their
consumption of fish caught in the Bay. The advisory led to the Bay being designated as an
impaired water body on the Clean Water Act (CWA) "Section 303(d) list" due to elevated levels
of PCBs. In response, in 2008, the Regional Water Board adopted a Total Maximum Daily Load
(TMDL) water quality restoration program targeting PCBs in the Bay3. The general goals of the
TMDL are to identify sources of PCBs to the Bay, implement actions to control the sources,
restore water quality, and protect beneficial uses.
The PCBs TMDL estimates baseline loads to the Bay from various source categories. The
largest source category, at 20 kilograms (kg) per year, was estimated to be stormwater runoff.
This category includes all sources to small tributaries draining to the Bay. The PCBs TMDL
indicates that a 90% reduction in PCBs from stormwater runoff to the Bay is needed to achieve
water quality standards and restore beneficial uses. The TMDL states that the wasteload
allocation for stormwater runoff of 2 kg per year shall be achieved within 20 years (i.e., by March
2030). The PCBs TMDL is being implemented through NPDES permits to discharge stormwater
issued to municipalities and industrial facilities in the Bay Area (e.g. the MRP).
This SSID project was triggered by monitoring conducted over the past 15+ years by BASMAA
members that demonstrates municipal stormwater runoff is a source of PCBs to the Bay. PCBs
were historically used in many applications, including electrical utility equipment and caulks and
sealants used in building materials. However, the greatest use by far was in electrical

3

The PCBs TMDL was approved by the US Environmental Protection Agency (US EPA) on March 29, 2010 and
became effective on March 1, 2010.
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equipment such as transformers and capacitors (McKee et al. 2006). Existing electrical utility
equipment, which is often located in the public right-of-way (ROW), may still contain PCBs that
can be released to the MS4 when spills and leaks occur. Due to past leaks or spills of PCBs oil
from electrical equipment, properties owned and operated by electrical utilities may potentially
have elevated concentrations of PCBs in surrounding surface soils that can be released to the
MS4. Because the cumulative releases of PCBs-laden soils from these properties, and spills or
leaks of PCBs oils from electrical equipment to MS4s across the Bay Area may occur at levels
that exceed the 2 kg per year TMDL waste load allocation, this potential source of PCBs may
limit the ability of municipalities to meet the goals of the PCBs TMDL for the Bay. Therefore, this
potential source warrants further investigation.

2.3

SSID Project Objectives

The overall goal of this SSID project is to investigate electrical utility equipment as a source of
PCBs to urban stormwater runoff and identify appropriate actions and control measures to
reduce this source. Building on the information presented by SCVURPPP (2018), this project is
designed to achieve the following three objectives:
1. Gather information from Bay Area municipally-owned utility companies to improve
estimates of current PCBs loadings to MS4s from electrical utility equipment, and
document current actions conducted by utility companies to reduce or prevent release of
PCBs from their equipment;
2. Identify opportunities to improve municipal spill response, cleanup protocols, or other
programs designed to reduce or prevent releases of PCBs from electrical utility
equipment to MS4s;
3. Develop an appropriate mechanism for municipalities to ensure adequate clean-up,
reporting and control measure implementation to reduce urban stormwater loadings of
PCBs from municipally-owned electrical utility equipment.
In addition, an outcome of the project was to provide data inputs that could be used in the
accounting methodology presented in the BASMAA Source Control Load Reduction Accounting
Methodology and Reasonable Assurance Analysis (RAA) (BASMAA, 2020). The methodology
was developed to account for PCBs load reductions that may be achieved due to source control
measures implemented through a regional control measure program for electrical utilities.

2.4

Management Questions

This SSID project work plan identified a number of key management questions regarding
electrical utility applications as sources of PCBs to MS4s to address, including:
1. What is the current magnitude and extent of PCBs stormwater loadings from electrical
utility equipment and operations in the San Francisco Bay Area region?
2. What aspects of equipment or operational procedures should electrical utilities be
required to report to the Regional Water Board?
3. Are improvements to spill and cleanup control measures needed to reduce water quality
impacts from the release of PCBs in electrical utility equipment?
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4. Are additional proactive management practices needed to reduce releases of PCBs from
electrical utility equipment?
5. What are the PCBs load reductions that can be achieved through implementation of a
regional reporting and control measure program?
This SSID project was implemented to provide the information needed to address these
management questions.
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3.0 Background
3.1

Study Area

The study area for this SSID project is the portion of the San Francisco Bay Area region subject
to the MRP. This section provides an overview of electrical utility systems and companies
currently operating in the study area, and describes how and where PCBs are used within those
systems.
Electrical utilities produce or buy electricity from generating sources, and then distribute that
electricity to users through two networks: the transmission system and the distribution system.
The transmission system carries bulk electricity at high voltages, often across long distances,
directly from generation sources to substations via high voltage power lines. Substations
connect the transmission and distribution systems. Substations may increase the voltage from
nearby generating facilities for more efficient transmission over long distances or lower the
voltage for transfer to the distribution system. Electricity at a typical substation flows from
incoming transmission lines, to circuit breakers, to transformers (which step down the voltage),
to voltage regulators and cut out switches (which protect the system from overvoltage), and
finally to outgoing distribution lines.
The distribution system delivers lower voltage electricity from substations directly to homes
and businesses over shorter distances. This system includes pole-mounted equipment,
equipment in underground vaults, and aboveground equipment on cement pads that are often in
green boxes in the public ROW. This equipment is smaller, but more numerous in terms of the
number of units.
Electrical utility equipment and facilities in both the transmission and distribution systems are
distributed across the entire Bay Area region. In the past, PCBs were routinely used in electrical
utility equipment that contained dielectric fluid as an insulator. This is because prior to the 1979
PCBs ban, dielectric fluid was typically formulated with PCBs due to a number of desirable
properties they have (e.g., high dielectric strength, thermal stability, chemical inertness, and
non-flammability). Electrical equipment containing dielectric fluid is typically identified as OilFilled Electrical Equipment (OFEE). Any OFEE that contained PCBs in the past could still
potentially be in use and contain PCBs today. The most common types of OFEE that may
contain PCBs are transformers, capacitors, circuit breakers, reclosers, switches in vaults,
substation insulators, voltage regulators, load tap changers, and synchronous condensers
(PG&E 2000).
In the Bay Area, there are eight electric utility companies operating as of February 2015 (State
Energy Commission 2015):
Investor-Owned Utilities (IOUs)
1. Pacific Gas and Electric Company (PG&E)
77 Beale Street
San Francisco, CA 94105
(415) 973-7000 (tel)
Publicly Owned Load Serving Entities (LSEs) and Publicly Owned Utilities (POUs)
2. Alameda Municipal Power
2000 Grand Street
7
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Alameda, CA 94501-0263
510.748.3905 (tel)
3. CCSF (also called the Power Enterprise of the San Francisco Public Utilities
Commission)
1155 Market Street, 4th Floor
San Francisco, CA 94103
209.989.2063 (tel)
4. City of Palo Alto, Utilities Department
P.O. Box 10250
Palo Alto, CA 94303
650.329.2161 (tel)
5. Pittsburg Power Company Island Energy-City of Pittsburg,
65 Civic Drive
Pittsburg, CA 94565-3814
925.252.4180 (tel)
6. Port of Oakland
530 Water Street, Ste 3
Oakland, CA 94607-3814
510.627.1100 (tel)
7. Silicon Valley Power (SVP) - City of Santa Clara
1500 Warburton Avenue
Santa Clara, CA 95050
408.615.2300 (tel)
Community Choice Aggregators
8. Marin Clean Energy (MCE)
781 Lincoln Ave Ste 320
San Rafael, CA 94901-3379
888.632.3674 (tel)
PG&E is by far the largest electrical utility company in the Bay Area. PG&E is an investor-owned
company that is not under the jurisdiction of any Bay Area municipality4. Three small publiclyowned utilities in the Bay Area (Alameda Municipal Power, City of Palo Alto Utilities Department,
and Silicon Valley Power owned by the City of Santa Clara) maintain their own substations and
distribution lines. The other public utilities partner with PG&E to deliver energy through PG&E’s
equipment. PG&E owns and operates several hundred electrical substations in the Bay Area, in
addition to the smaller electrical utility equipment that is widely disbursed throughout urbanized
areas and along rural corridors (e.g., small transformers on utility poles or in utility boxes). The
total number of pieces of equipment that is in use across the Bay Area and that contains PCBs
is not known but is likely in the range of tens to hundreds of thousands (see Section 3.3).

4

PG&E is regulated by the California Public Utilities Commission (CPUC) and the Federal Energy Regulatory
Commission (FERC).
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Regulatory Controls on PCBs in Electrical Utility Equipment

In California, both federal and state laws regulate in-use PCBs, PCB wastes, and PCB clean-up.
At the federal level, the Toxic Substances Control Act (TSCA) and the Resource Conservation
and Recovery Act (RCRA) are used to regulate PCBs and PCB wastes. PCB cleanup sites may
also be subject to regulation by the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). In addition, discharges from electrical utility applications are
regulated under the NPDES program authorized by the CWA and implemented through the
State and Regional Water Quality Control Boards. State PCB regulations are primarily
implemented under the California Health and Safety Code.
TSCA is the primary regulatory tool that addresses most aspects of PCB management and
cleanup. Passed into law in 1976, TSCA banned the continued manufacture and commercial
distribution of PCBs in the US after July 2, 1979, and prohibited the continued use of PCBs
outside of totally enclosed systems. TSCA also governs the ongoing management of PCBs that
remain in use that are present at 50 ppm or greater, including labeling, handling, distribution,
storage, cleanup of contaminated properties, spill response and disposal (Title 40 CFR Part
761). The federal TSCA regulations are enforced by the US EPA.
In addition to the TSCA regulations, other federal regulations under authority of the Clean Water
Act are in place to prevent oil spills from reaching navigable waters, and provide for appropriate
and efficient cleanup of any oil spills that do occur (40 CFC part 112). These regulations require
Spill Prevention Control and Countermeasure (SPCC) Plans for facilities that could potentially
discharge oils to navigable waters (including storm drains and drainage ditches) if the facility
also meets one or more of the following criteria: aboveground oil storage > 1,230 gallons; and/or
underground oil storage > 42,000 gallons; and/or storage of containerized PCB-contaminated
liquid wastes for disposal between 50 and 500 ppm. Electrical utility substations may fall into the
category of facilities that require such SPCC plans.
In California, hazardous waste regulations detailed in the California Code of Regulations (CCR)
Title 22 are more stringent for PCBs than federal rules. CCR Title 22 designates oils or other
liquids containing PCBs concentrations ≥ 5 ppm as non-RCRA hazardous waste requiring
special handling and disposal. The California Department of Toxic Substances Control (DTSC)
enforces the additional hazardous waste rules that apply to PCBs less than 50 ppm, including
spill cleanup, disposal and reporting requirements. DTSC also regulates closure requirements
for PCB sites under CERCLA.

3.2.1 PCB Classification and Labeling Requirements
Under both federal and state regulations, all required management of in-use PCBs and PCBcontaining equipment, including labeling, disposal, site cleanup, spill response, and reporting is
based on classifications of PCB concentrations. Table 3.1 defines the federal and state PCB
classifications.
•

TSCA regulations apply to PCBs 50 ppm or greater, while California regulations apply to
PCBs between 5 and 50 ppm. Under TSCA, PCB concentrations greater than 500 ppm
are classified as high PCBs, while PCB concentrations between 50 ppm and 500 ppm
are classified as low PCBs. PCB concentrations below 50 ppm are classified by TSCA
as non-PCB.
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•

In California, PCB concentrations in liquids between 5 ppm and < 50 ppm are classified
as non-RCRA hazardous waste and governed by state regulations.

•

If PCB concentrations are not known, neither federal nor state regulations require testing
of in-use equipment or materials for PCB concentrations to determine the appropriate
classification. Instead, a number of assumptions are applied to determine the
appropriate PCBs classification.

Table 3.1 Current Federal and State Regulatory Classifications of PCBs Concentrations.

PCBs Concentration
(known or assumed)

Label

Classification

Regulatory
Requirements

Federal Requirements
≥ 500 ppm
(in original source)

PCB

TSCA - High PCB
Concentration

Waste remediation
required by federal law

50 to < 500 ppm
(in original source)

PCB-Contaminated

TSCA - Low PCB
Concentration

Waste remediation
required by federal law

> 0 to < 50 ppm

Non-PCB

Non-PCB

No waste remediation
required

0 ppm

No PCBs

Contains no PCBs, and was
manufactured after July 1,
1978

No waste remediation
required

State Requirements
≥ 5 ppm (liquid)

PCB-Contaminated

California Hazardous Waste

Waste remediation
required by State Law

Non-PCB

California Non-PCB

No waste remediation
required

≥ 50 ppm (solids)
< 5 ppm (liquid)
< 50 ppm (solid)

PCB-containing equipment is required to be labeled according to its PCB classification. When
removed from service, all transformers, large capacitors (high and low voltage), and voltage
regulators that are known or assumed to have PCB concentrations equal to or greater than 500
ppm at the time of manufacture require a “PCB” label. Other electrical equipment known or
assumed to contain PCBs between 50 and <500 ppm are labeled according to the federal
regulations as “PCB-Contaminated”. In California, equipment determined to have PCBs < 5 ppm
can be labeled as “Non-PCB”; however, because federal regulations were enacted prior to state
regulations, some “Non-PCB” labels may have been applied to equipment that fit the non-PCB
category for federal regulations (< 50 ppm). This lends uncertainty to the “Non-PCB” label if
other information is not also available. Electrical equipment that was manufactured after July 1,
1978, and that does not contain any concentration of PCBs can be labeled as “No PCBs”.
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3.2.2 Spill Response and Site Cleanup
Both state and federal regulations require cleanup of releases of hazardous materials. As
required under both federal and state regulations, the appropriate response to a PCB release is
dictated by the known or assumed PCB classification of the equipment responsible for the
release. Concentrations are determined based on the source of the release, not on the spilled
concentration. For PCBs and PCB-contaminated materials that are 50 ppm PCBs or greater,
federal regulations under TSCA govern spill response and cleanup. TSCA requires spill cleanup
for releases from equipment or materials that are classified as low or high PCBs (i.e., ≥ 50 ppm
PCBs). California hazardous waste regulations require spill cleanup and reporting for releases
of PCB-contaminated liquids that fall below the federal regulations (i.e., ≥ 5 ppm but < 50 ppm).
Equipment labels are used to identify PCBs and PCB-containing equipment. However, if
equipment labels are not present and/or do not provide full information, assumptions about PCB
concentrations are often necessary during the initial spill response. For example, any release of
untested mineral oil from electrical equipment is assumed to be PCB-contaminated per federal
regulations (i.e., ≥ 50 ppm but < 500 ppm).
The first step when a hazardous material release occurs is notification. Under both federal and
state rules, the responsible party is required to immediately notify the California Office of
Emergency Services (Cal OES) state warning center hotline, and/or 911 when a hazardous
material release occurs. This initial reporting is typically a verbal notification (i.e., by telephone).
Materials that are 50 ppm PCBs or greater are considered hazardous per federal regulations
and liquids that are 5 ppm PCBs or greater are considered hazardous per state regulations.
Therefore, any released liquids that are 5 ppm PCBs or greater should be reported to Cal OES.
TSCA hazardous materials spill cleanup requirements (i.e., for releases of PCBs ≥ 50 ppm) are
summarized here:
•

Low PCB Concentrations (< 500 ppm): excavate all soil within the spill area and backfill
with clean soil. Double wash/rinse solid surfaces.

•

High PCB Concentration (≥ 500 ppm): notify National Response Center; cordon off the
area with a minimum 3-ft buffer and post warning signs; document and record area of
visible contamination; excavate all soil within the spill area and backfill with clean soil.
Remove all contaminated porous surfaces (e.g., wood asphalt, cement, concrete, etc.).
Double wash/rinse non-porous solid surfaces; properly dispose of all PCBs or PCBcontaminated materials from the cleanup site (e.g., soils, solvents, rags, etc.);

•

Soils must be remediated to background levels (i.e., detection limits) where practicable.

Federal and state regulations also restrict the allowable concentrations of PCBs remaining in
any post-cleanup soils and/or materials, based on the risk categories identified in Table 3.2. For
example, in low occupancy areas (i.e., restricted access areas such as electrical substations),
PCBs must be below 25 ppm, or the area can have up to 50 ppm PCBs if the appropriate
notification is posted at the site. In high occupancy areas (e.g., unrestricted access areas),
PCBs must be below 10 ppm. Clean fill used to replace soil removed during the cleanup
process must contain less than 1 ppm PCBs. (Note that all of these allowable remaining
concentrations are potentially above the thresholds required to meet TMDL goals.) Post clean-

11

BASMAA Regional SSID Project Report – Electrical Utilities

2020

up verification sampling is required only for high concentration spills and low-concentration spills
involving 1 pound (lb.) or more of PCBs by weight (>270 gallons of untested mineral oil)5.
Table.3.2 Federal and State Regulatory Classifications of PCB Concentrations and Cleanup Levels.

Risk Category

Allowable PCBs Concentration

PCB waste remediation required

≥ 50 ppm in original source

Low Human health risk from direct exposure

< 50 ppm

High occupancy areas (i.e., non-restricted access
areas)

≤ 10 ppm in remaining material

Low occupancy areas (i.e., restricted access areas,
such as electrical substations)

≤ 25 ppm in remaining material

Low occupancy areas IF the area contains a label or
other visible notification of the contamination

≤ 50 ppm in remaining material

Low occupancy areas with a cap

25 to < 100 ppm in remaining material

Clean fill

< 1 ppm

In addition, as required by US EPA regulations to prevent oil pollution (40 CFR, Part 112 and
761), utilities must prepare Spill Prevention Control and Countermeasure (SPCC) Plans for
facilities that could potentially discharge oils to navigable waters (including storm drains and
drainage ditches). SPCC plans are prepared if the facility also meets one or more of the
following criteria: aboveground oil storage > 1,230 gallons; and/or underground oil storage >
42,000 gallons; and/or storage of containerized PCB-contaminated liquid wastes for disposal
between 50 and 500 ppm. The purpose of the SPCC Plan is to ensure oil spills are minimized,
and if any oil spills do occur, to prevent spilled oils from leaving the property and provide
maximum cleanup efficiency.

3.2.3 Spill Reporting
In addition to the initial verbal notification, both state and federal regulations may also require
submission of follow-up written reports for releases of hazardous materials that are at or above
the federal reportable quantities (RQs), or for discharges of oil to navigable waters. For PCBs,
the federal RQ is 1 lb. (0.454 kg), while for oil spills, the federal RQ is 42 gallons. Thus, under
federal regulations, a follow-up written report must be submitted for any release of 1 lb. or more
of PCBs at concentrations ≥ 50 ppm, or for “Non-PCBs” mineral oil spills of 42 gallons or more.

5

See 40 CFR 761 Subpart G PCB Spill Cleanup Policy for post cleanup verification sampling requirements. EPA
provides guidance for sampling in Verification of PCB Spill Cleanup by Sampling and Analysis (EPA 560/5-85-026
August 1987), Field Manual for Grid Sampling of PCB Spill Sites to Verify Cleanup (EPA-560/5-86-017 May 1986),
and Wipe Sampling and Double Wash and Rinse Cleanup as Recommended by the Environmental Protection
Agency PCB Spill Cleanup Policy (EPA Revised and Clarified on April 18, 1991).
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In California, state regulations only require submission of follow-up written reports if the amount
of the hazardous material released is at or above the federal RQ.
Spill reporting requirements for releases of 1 lb. or more of PCBs ≥ 50 ppm are detailed here:
•

Identification of the source

•

Spill date and time (actual or estimated)

•

Clean-up date and time completed or terminated

•

Identification of spill locations and contaminated material/surfaces, including
identification of restricted access or non-restricted access location

•

Pre-clean-up sampling data used to establish spill boundaries, if required

•

Description of solid surfaces cleaned

•

Depth of soil excavation and quantity of soil removed

•

Post-clean-up sampling data

•

Estimated cost of clean-up (not required)

3.2.4 Regulation of Utility Vault Discharges
There are additional regulatory requirements for short-term intermittent discharges from
electrical utility vaults to surface waters of the U.S. An electrical utility vault is an underground
room that provides access to subterranean electrical equipment, which may include PCB
transformers or other PCB-containing equipment. These are commonly found throughout the
electrical system across the Bay Area. Water may collect in these vaults, requiring utility
companies to dewater subsurface vaults and underground structures to protect equipment, and
provide safe worker conditions for installation, maintenance, or repair of equipment. Compliance
with a general NPDES permit is required for these discharges. In California, the General
NPDES permit is issued by the California State Water Resources Control Board (Order WQ
2014-0174-DWQ). To be covered under the general permit, a utility company must submit an
application to both the State Water Board and their Regional Water Quality Control Board. The
permit application includes a Notice of Intent (NOI) and a Pollution Prevention Plan. PG&E has
applied for coverage under the General Permit and PG&E’s most recent Pollution Prevention
Plan submitted to the San Francisco Bay Regional Water Quality Control Board (Region 2) in
compliance with the general permit requirements is available on the State Water Board website
(https://www.waterboards.ca.gov/water_issues/programs/npdes/docs/utilityvaults/ppplans/pger2
_noi_ppp.pdf). It is estimated that approximately 150 to 200 utility vaults are dewatered in the
San Francisco Bay Region each year. The State Water Board’s website showing utilities that
have applied for coverage under the General Permit did not identify any other electrical utilities,
other than PG&E, in the San Francisco Bay Region (Region 2).
Regulation of utility vault discharges is included in this section because unplanned spills or
releases from PCBs equipment within a vault may occur due to equipment failure. However,
although utility vault discharges could potentially result in release of PCBs, chemical analysis of
the liquid in the vault is only required at vaults discharging > 10,000 gallons. Instead, if the vault
contains equipment from prior to January 1, 1985 and there is any noticeable oil or sheen, the
water is containerized and hauled offsite for analysis and disposal. At all other vaults, liquid
samples are collected in a jar, allowed to sit for 5 minutes, and then the appearance
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(color/opacity) of the liquid in the jar is compared to pictures of three example sample jars that
vary in the levels of contamination from green (low contamination) to red (high contamination).
The appropriate disposal method for the liquid from the vault is determined by the appearance
of the sample. If the sample collected looks similar to the green zone samples, then the liquid
from the vault can be discharged through a filter sock into the storm drain or waterway. If the
sample collected looks similar to the red zone sample, then the liquid from the vault must be
collected and disposed of off-site. This qualitative evaluation provides no information on PCB
concentrations that may be present in the liquid.
During the first year of coverage under the general NPDES permit, in compliance with the
Notice of Applicability (dated September 22, 2016), PG&E collected samples at fifteen of their
utility vault dewatering projects. Samples were analyzed for PCBs using EPA Method 1668. The
monitoring results were summarized in an email from Regional Water Board staff. PCBs were
detected in 11 out of 15 samples. In samples with detections, PCBs concentrations ranged from
0.5 ng/L to 3.4 ng/L.

3.2.5 Chemical Analysis Methods for PCBs
For compliance purposes, TSCA regulations recommend the use of EPA Method 8082 (i.e., the
“Aroclor Method”) to determine PCB concentrations with a quantifiable level of detection at 2
ppm. Aroclors are the most common PCB formulations that were produced and used
commercially in the US. Aroclors are composed of 1 to 7 primary congeners, plus trace levels
of other congeners. EPA Method 8082 identifies and quantifies total PCB concentrations based
on comparison with the gas chromatograph patterns (referred to as fingerprints) for known
Aroclor formulations. Although widely used for determination of PCB concentrations since the
1970’s, this method has a number of limitations.
•

First, PCBs in a given sample may not match up well with the Aroclor standards that are
used for comparison in the analysis. Typically, a group of five to seven Aroclors are used
as technical standards. While these are selected to represent the most commonly used
formulations, there were many more Aroclor formulations that were produced and used
over the years, including slight variations in the formulations produced from year to year.
While Aroclors represent the largest mass of PCBs used commercially in the US, they
do not represent all PCB products.

•

Second, samples that contain mixed Aroclors or that have undergone weathering are not
expected to have the same fingerprint as Aroclor standards. Fitting these samples to a
set of standard Aroclor fingerprints may not provide accurate information.

•

Third, this method does not detect certain PCB congeners, including some of the most
toxic.

•

Finally, the Aroclor Method has relatively high method detection limits compared with
concentrations of concern for water quality.

TSCA regulations allow the use of an alternative analytical method for PCB determination if it is
validated as described in 40 CFR 761, Subpart Q. Alternative analytical methods for PCBs,
such as EPA Method 1668, or a revised version of Method 8082 that allows for individual
congener analysis provide lower detection and reporting limits, and can be used to detect all
209 individual PCB congeners. However, these methods require more specialized laboratory
equipment and expertise to perform, and are therefore considerably more expensive than the
“Aroclor” method. Although these improved methods are more appropriate for stormwater
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control purposes because they are not required, they are unlikely to be used in place of the
easier and less expensive “Aroclor” method when responding to mineral oil spills.

3.3

PCBs Remaining in Electrical Utility Equipment

Although use of PCBs is highly restricted currently, McKee et al. (2006) estimated that 12.3
million kilograms of PCBs were used in the San Francisco Bay Area between 1950 and 1990.
Roughly 65% (8 million kg) was used in electrical transformers and large capacitors (McKee et
al. 2006). How much of this mass was released to the environment and how much remains in
electrical equipment distributed across the Bay Area today is unknown. While the 1979 ban of
PCBs did not require the immediate removal of PCBs from current applications, electrical
utilities have made substantial efforts over the past 35+ years to reduce the amount of PCBs
still used in their applications in the Bay Area. According to PG&E, the majority of OFEE
containing PCBs in the Bay Area has already been removed or refurbished with dielectric fluids
that do not contain PCBs through the following actions:
•

Voluntary replacement programs;

•

Ongoing removal of PCBs from OFEE as units are serviced or replaced due to routine
maintenance programs; and

•

OFEE replacement due to unplanned actions (e.g., transformer leaks and fires).

Voluntary actions conducted by PG&E, primarily in the mid-1980s, included the PCBs
Distribution Capacitor Replacement Program and the PCBs Network Transformer Replacement
Program (PG&E 2000). In addition, in the 1990s, PG&E implemented a program to remove oilfilled circuit breakers and replace them with equipment that contains sulfur hexafluoride gas
(PG&E 2000). Current ongoing PG&E efforts to remove PCBs-containing equipment are
conducted primarily through maintenance programs. Past maintenance of older equipment may
have included draining PCBs-containing oils and refilling the equipment with oils that did not
contain PCBs. These refurbished OFEE may still contain PCBs at levels of concern to
municipalities due to residual contamination from the original PCB-oil. Currently, as
maintenance staff identify older equipment in-use, it is scheduled for replacement. However,
PG&E has provided limited documentation of their past and current PCBs removal efforts. There
remains much uncertainty on where PCBs transformers, PCBs capacitors, oil-filled circuit
breakers, and PCBs-containing distribution system equipment were originally located, and
which ones have already been removed or replaced.
Despite the removal efforts described above, PCBs may still be found in older and refurbished
OFEE, and particularly OFEE located throughout the distribution system. In a recent meeting
with Regional Water Board Staff, PG&E noted that any equipment installed prior to 1985 could
contain PCBs, as it would have come from equipment stockpiled prior to the 1979 ban and was
installed prior to the voluntary replacement programs (personal communication, Sanchez 2016).
Because OFEE are not typically tested for PCBs until the fluid is removed during servicing or
disposal, or in the event of a spill, the total number of PCBs-containing OFEE that remain in use
is unknown. However, in a letter to the Regional Water Board in 2000, PG&E provided
information that can be used to make some preliminary estimates, including the following
(PG&E 2000):
•

There are over 900,000 pieces of OFEE in service in the distribution system;
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•

In 1999, 22,000 pieces of equipment were serviced at the main PCBs-handling facilities
in Emeryville;

•

Approximately 10 percent of the units serviced and tested annually contain PCBs at
concentrations of 50 parts per million (ppm) or greater, and fewer than 1 percent
contained PCBs at concentrations of 500 ppm or greater; and

•

The number of pieces of equipment containing PCBs concentrations > 50 ppm has
declined over time.

The information above was used to calculate the following:
•

Assuming the count of equipment processed in 1999 in Emeryville represents an
average annual processing rate throughout the region and that there are at least
900,000 pieces of equipment in PG&E’s distribution system it would take over 40 years
at a minimum for all of this equipment to be replaced;

•

Assuming the 1999 processing rate and 900,000 pieces of equipment in PG&E’s
distribution system in 1985, approximately 175,000 pieces would not yet have been
serviced or replaced as of 2018; and

•

Of the approximately 175,000 pieces of equipment remaining in-use in 2018,
approximately 17,500 (10%) may contain PCBs concentrations > 50 ppm.

Although based on limited information, the above estimates demonstrate that a potentially large
number of pieces of equipment containing PCBs over 50 ppm (i.e., 17,500 as of 2018) may
remain in-use in PG&E’s electrical utility distribution system. And the remaining 90% (roughly
157,000 pieces of equipment) may contain lower concentrations of PCBs that could still be of
concern to Permittees in their efforts to meet TMDL requirements.

3.4

Estimated PCBs Loads from Electrical Utility Equipment to MS4s

McKee et al. (2006) developed a PCBs mass balance model that estimated the total loads to
stormwater from all major sources during the peak period of PCBs production and use (i.e.,
1950 – 1990), and in the period of the study (i.e., 2005). The mass balance model started with
the total mass of PCBs that was used in the region between 1950 and 1990 and apportioned
that mass to the major source categories. The largest PCBs-use category was transformers and
large capacitors (i.e., oil-filled electrical equipment, OFEE). The total mass used in transformers
and large capacitors between 1950 and 1990 was estimated at 7,600 metric tons (MT).
Although most of this PCBs mass remains contained within the equipment, a small percentage
of PCBs are released each year due to spills and leaks. These releases are the primary source
of PCBs to stormwater conveyances from OFEE. Using literature values and the assumptions
outlined below, McKee et al. (2006) estimated the following:
•

Between 1950 and 1990 (the peak period of production and use of PCBs in the U.S.)
120 – 520 kg of PCBs entered stormwater conveyances due to releases from
transformers and large capacitors. On average, this equated to a stormwater load of 8
kg/yr to the San Francisco Bay from electrical utility equipment during that time period.

•

In 2005, the mass of PCBs entering stormwater conveyances due to releases from
transformers and large capacitors was 1.2 to 4.3 kg/year (average = 2.8 kg/yr). The
assumptions and literature data that were used to calculate the 2005 load included the
following:
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o

0.05% was estimated to leak from transformers and 0.35% from large capacitors
each year over an assumed 30-year service life (Harrad 1994, EIP Associates
1997).

o

When spills occur, 99% of the spilled PCBs are cleaned up and only 1% of the
remaining PCBs are left on erodible surfaces and available for wash off;

o

Assumed runoff coefficients based on land-use classifications were used to
approximate the fraction of PCBs on erodible surfaces that can enter local storm
drains each year; and

o

A small fraction (0.3%) of PCBs released to the environment enter the
atmosphere (Keeler et al. 1993); McKee et al. (2006) estimated 2% to 6% of
these PCBs are subsequently captured in stormwater through wet deposition.

McKee et al. (2006) estimated a stormwater load of 2.8 kg/yr to the Bay from transformers and
large capacitors in 2005.
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4.0 Desktop Analysis
The purpose of the desktop analysis is to better understand the extent and magnitude of
municipally-owned electrical utility equipment as a source of PCBs to urban stormwater runoff,
document past and current efforts to reduce PCBs releases from electrical utility equipment
during spills or other accidental releases, and document measures already taken or underway
to remove PCBs-containing oils and electrical equipment from active service across the Bay
Area.
PG&E, the largest electric utility company in the Bay Area, was likely the largest single user of
PCBs in the Bay Area, and as such, likely remains the largest current source of PCBs releases
to MS4s from electrical utility equipment. However, the project was revised in early 2020 to
focus the desktop analysis on information provided by municipally-owned electrical utilities in
the Bay Area on their OFEE inventories, and any other readily available data, such as the data
provided previously by PG&E on voluntary replacement programs for PCBs-containing OFEE
and spill reporting records presented in Sections 3.3 and 3.4, respectively.
The BASMAA project team identified representatives from municipally-owned electrical utilities
in the Bay Area and discussed the project information needs with those representatives. The
Project team sent the identified representatives a Request for Information from Municipal
Electrical Utilities. The requested information included a description of the agency’s electrical
utility transmission and distribution systems, description of OFEE in the systems and PCBscontaining OFEE in the systems, past and current replacement and maintenance programs for
OFEE and current and past protocols for OFEE spill response and cleanup.

4.1

Overview of Participating Municipally-Owned Electrical Utilities

In the MRP Area, there are five municipally-owned (public) electrical utilities, including:
1.
2.
3.
4.
5.

Alameda Municipal Power
City of Palo Alto Utilities
Pittsburg Power Company, doing business as (dba) Island Energy – City of Pittsburg
Port of Oakland
Silicon Valley Power - City of Santa Clara

Three of these public utilities participated in this project and submitted data on their OFEE
inventories and spill response protocols for evaluation, including: City of Palo Alto Utilities
(CPAU), Pittsburg Power Company dba Island Energy (Island Energy) – City of Pittsburg, and
Silicon Valley Power (SVP) – City of Santa Clara.
Additional information about each of the three participating municipally-owned electrical utilities
and the information provided on OFEE in their systems is presented below.

4.1.1 City of Palo Alto Utilities
The City of Palo Alto Utilities (CPAU) have been operating a municipal electric power system in
that city for over 100 years. CPAU serves the City of Palo Alto with an area of approximately
16,640 acres (including ~11,000 acres of urban area and ~5,500 acres of open space) and a
population of approximately 67,082 people.
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CPAU provided data on their inventory of OFEE through December 2019, including counts of
equipment that are currently active in the system and equipment that have been removed from
the system. OFEE counts were provided by the following equipment types:
•
•
•
•
•
•
•
•

Poletop transformers
Padmount single phase transformers
Padmount three phase transformers
Padmount substation transformers
Underground commercial and residential distribution transformers
Regulators
Padmount switches
Vault/box switches

For each type of equipment, CPAU provided an average volume of oil in each piece of
equipment. The OFEE counts were further divided into the following categories:
•
•
•
•
•

All active OFEE (equipment that are currently in active service within electrical
transmission or distribution systems);
Active OFEE that were purchased or installed prior to 1985 (pre-1985 OFEE);
All inactive OFEE (equipment that have been removed from service);
Inactive pre-1985 OFEE that were removed from service prior to 2002;
Inactive pre-1985 OFEE that were removed from service in 2002 or later.

CPAU did not provide any data on measured PCBs concentrations in their OFEE inventory.
However, they did identify OFEE that were labeled as “Non-PCBs” by the manufacturer.

4.1.2 Silicon Valley Power
Silicon Valley Power (SVP) has been operating in the City of Santa Clara for more than 100
years. As of December 2019, SVP includes 25 substations, 55 miles of transmissions lines, and
186 miles of overhead distribution lines. The total coverage area is 11,782 acres, and the
population served is 129,488 people.
SVP provided data on their inventory of OFEE through December 2019, including counts of
equipment that are currently active in the system and equipment that have been removed from
the system. OFEE counts were provided by the following equipment types:
•
•
•
•
•
•
•
•

Poletop transformers
Padmount single phase transformers
Padmount three phase transformers
Padmount substation transformers
Underground commercial and residential distribution transformers
Regulators
Padmount switches
Vault/box switches

For each type of equipment, SVP provided an average volume of oil in each piece of equipment.
The OFEE counts were further divided into the following categories:
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All active OFEE (equipment that are currently in active service within the electrical
transmission or distribution systems);
Active OFEE that were purchased or installed prior to 1985 (pre-1985 OFEE);
All inactive OFEE (equipment that have been removed from service);
Inactive pre-1985 OFEE that were removed from service prior to 2002;
Inactive pre-1985 OFEE that were removed from service in 2002 or later.

SVP also provided equipment counts and oil volumes for a number of OFEE that comprised
approximately 12% of the oil mass in their inventory, for which no information on equipment
status (active or inactive) and no information on equipment age (pre-1985 or post-1985) were
available at the time this report was prepared. These data were excluded from the main analysis
presented in Section 4.2. However, a sensitivity analysis was conducted in order to understand
potential implications of excluding these data. The results of the sensitivity analysis are
presented in Section 4.2.3. Based on those results, the unknown data were included in the
estimated ranges of PCBs mass and stormwater loads as described further in Section 4.2.3 and
Table 4.4.
SVP did not provide any data on measured PCBs concentrations in their OFEE inventory.

4.1.3 Pittsburg Power Company, Island Energy
Pittsburg Power Company is a joint powers authority and department within the City of
Pittsburg, California. Since 1997, Pittsburg Power has been operating an electric utility
distribution system at Mare Island in Vallejo under the name “Island Energy”. Mare Island was
formerly the location of a US Naval shipyard that was decommissioned in 1996. Following
decommissioning, the Pittsburg Power Company acquired the electrical utility distribution rights
on Mare Island from the US Navy. The distribution system on Mare Island that is operated by
Island Energy consists of one substation and approximately 11 miles of distribution lines that
serve an area of ~1,200 acres. The Mare Island zip code has a population of approximately 900
people.
Island Energy provided detailed inventories for the transformers that were part of both the
historic (US Navy) inventory and the current (Island Energy) inventory of OFEE on Mare Island.
The historic inventory documents each piece of OFEE that was part of the US Naval shipyard
on Mare Island until 1996. At that time, the US Navy removed the bulk of pre-1985 OFEE and
sent them to hazardous waste facilities for proper disposal. However, some pre-1985 OFEE
remained on the island. The current inventory identifies each piece of OFEE on Mare Island that
has been operated by Island Energy since 1997 through December 2019. The data provided in
both the current and historic inventories includes the volume of oil, installation date, and (if
applicable) removal date for each transformer in the historic or current system on Mare Island.
In addition, measured concentrations of PCBs were provided for most OFEE in these
inventories. Island Energy noted that there are gaps in the historic records, and the data
provided may be incomplete. The current inventory identifies all OFEE that have been or are
currently active and operated by Island Energy on Mare Island between 1997 and 2019 (i.e.,
since Island Energy began operating the electrical distribution system on Mare Island). The data
analysis focused on the PCBs-containing OFEE in the historic and current inventories.
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Analysis of Municipally-Owned Electrical Utility Data

The overall goal of the analysis of municipally-owned electrical utility OFEE inventories was to
develop improved estimates of both the load of PCBs to stormwater from OFEE, and the load
reductions that have been achieved over time due to ongoing equipment maintenance and
replacement programs. The data analysis was also intended to provide data inputs that could be
used in the accounting methodology presented in the BASMAA Source Control Load Reduction
Accounting for RAA (BASMAA 2020) to calculate the PCBs load reductions achieved since the
start of the PCBs TMDL, and the expected PCBs load reductions in the future due to the
ongoing removal and proper disposal of PCBs-containing OFEE. To accomplish these goals,
the project evaluated the OFEE inventories provided by participating municipally-owned
electrical utilities to characterize the magnitude of PCBs-containing OFEE in these systems and
document the rate of removal of PCBs-containing OFEE over time. The data were used to
calculate the annual average removal rates of PCBs-containing OFEE from participating
municipally-owned electrical utility systems since the start of the PCBs TMDL (i.e., 2002). This
information was then scaled-up to the larger MRP area in order to provide a rough, first-order
estimate of the potential magnitude of the current OFEE load of PCBs to stormwater across the
area.

4.2.1 OFEE Inventory Data Analysis Approach and Assumptions
The OFEE inventory data were analyzed to generate estimates of the following:
•
•
•
•
•

The potential mass of PCBs in active OFEE within each municipally-owned electrical
utility system at the start of the PCBs TMDL (i.e., 2002) and currently (i.e. 2020).
The potential mass of PCBs in OFEE that has been removed from each of these
systems due to ongoing maintenance and replacement programs before and after 2002.
The annual average reduction rate achieved since the start of the PCBs TMDL due to
removal of PCBs-containing OFEE from these systems.
The potential PCBs stormwater load from OFEE in these systems at the start of the
PCBs TMDL and currently.
The expected PCBs stormwater load reductions in the future due to continued removal
of PCBs-containing OFEE from these systems.

Because information on measured PCBs in these OFEE was limited, the mass of oil in OFEE
was used as the primary metric to characterize OFEE within each system, to estimate the
magnitude of potentially PCBs-containing OFEE in each system, and to calculate equipment
removal rates. The age of the OFEE, based on the purchase or installation date provided, was
used as the primary metric to identify potentially PCBs-containing equipment as follows:
•

Pre-1985 OFEE. All equipment that was installed prior to 1985 (i.e., pre-1985 OFEE)
were assumed to potentially contain PCBs. 1985 was selected as the appropriate cut-off
date to identify equipment that may contain PCBs because the installation of PCBs-
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containing equipment that had been stockpiled prior to the 1979 PCBs ban continued for
several years after the ban6.
Post-1985 OFEE. All equipment installed after 1985 (i.e., post-1985 OFEE) were
assumed to contain zero PCBs.

The potential mass of PCBs in pre-1985 OFEE was calculated from the mass of oil in these
OFEE multiplied by a range of assumed PCBs concentrations in that oil. The PCBs
concentrations in all pre-1985 OFEE were based on the following assumptions:
•
•

Measured PCBs concentrations were used, if available.
If no PCBs measurement data were provided, the range of PCBs concentrations was
estimated as follows:
o Pre-1985 OFEE with “PCBs” labels are assumed to have PCBs concentrations ≥
500 ppm (i.e., PCBs Transformers). However, because PCBs transformers must
be registered with the US EPA transformer registry, and none of the participating
municipally-owned utilities have registered any PCBs transformers in this
database, all PCBs concentrations in any equipment in the current OFEE
inventories were assumed to be less than 500 ppm.
o Pre-1985 OFEE with “Non-PCBs” on the label have PCBs concentrations < 50
ppm. All OFEE with these labels were assumed to have PCBs between 1 and 49
ppm, unless otherwise noted.
o Pre-1985 OFEE that were not labeled, or that did not have measured PCBs
concentrations were assumed to contain PCBs between 50 and 499 ppm.

Because this report is focused on OFEE that contain or may contain PCBs, the data analysis
focused primarily on pre-1985 OFEE.

4.2.2 Data Analysis Methods
Analysis of the OFEE inventory data proceeded through the following seven steps:
1. Calculate the total mass of oil in all active OFEE within each system and the total mass of oil
in active pre-1985 OFEE. Use this information to estimate the mass of oil and current
abundance of potentially PCBs-containing OFEE within each system.
The total mass of oil in all active OFEE was calculated from the volume of oil in each piece of
equipment multiplied by the density of the oil. The OFEE inventories provided by the
participating municipally-owned electrical utilities provided either the actual volume of oil in each
piece of equipment in their inventory, or the average volume of oil per piece of equipment for
each type of equipment and the total counts of active equipment of that type. The density of the

6

Personal communication, Sanchez 2016. This assumption is based on statements made to Regional Water Board
staff at a meeting with PG&E representatives that equipment stockpiled prior to the 1979 ban continued to be put
into service after the ban until voluntary replacement programs were instituted around 1985.
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oil in all OFEE was based on the density of highly refined mineral oil used as a dielectric fluid in
transformers of 0.9 mg/l7.
Pre-1985 OFEE were identified based on information provided by the municipally-owned
electrical utilities on either the installation date for each piece of equipment in their inventory, or
the counts of all equipment within each category that were installed before 1985 and are
currently active in their system.
2. Calculate the mass of oil in pre-1985 OFEE that has been removed from active service
since the start of the PCBs TMDL in 2002.
Only pre-1985 OFEE were included in this calculation because this category comprises all
OFEE that may contain PCBs. Each participating municipally-owned electrical utility provided
slightly different data on equipment removal dates. Both CPAU and SVP provided direct counts
of pre-1985 OFEE within each equipment category that were removed from service in 2002 or
later. Island Energy identified all pre-1985 OFEE in their current inventory as either active or
inactive as of 2019 but did not provide removal dates for inactive equipment. However, Island
Energy’s current OFEE inventory only includes OFEE that were active in 1997. At this step in
the process, in order to simply this calculation and provide information needed for Step #3, this
calculation assumed all equipment in Island Energy’s current inventory were active until at least
2002 (i.e., all inactive OFEE were removed from service in 2002 or later).
3. Calculate the overall equipment removal rate and annual average equipment removal rate
for pre-1985 OFEE since the start of the PCBs TMDL in 2002. Use this estimate to calculate
the future date by which all pre-1985 OFEE will be removed from each participating
municipally-owned electrical utility system.
The overall equipment removal rates for pre-1985 OFEE that were achieved between 2002 and
2019 were calculated based on the total mass of oil in pre-1985 OFEE that were removed from
each system during that time period, divided by the total mass of oil in all pre-1985 OFEE that
were active in 2002. The annual average removal rates were then calculated by dividing the
overall removal rate by the number of years between 2002 and 2019 (17 years).
For CPAU and SVP, the overall removal rates since the start of the PCBs TMDL in 2002 were
calculated directly from the data provided on removals between 2002 and 2019. However,
because of the way the data were provided for Island Energy, an additional step was needed to
estimate the overall removal rate since 2002. Island Energy identified all equipment in their
current inventory, which spans the time period between 1997 and 2019, as active or inactive in
2019. However, specific removal dates for inactive equipment in the current inventory were not
provided. Therefore, in order to estimate the overall removal rate since 2002, first, the annual
average removal rate between 1997 and 2019 was calculated by dividing the overall removal
rate for this period by the number of years between 1997 and 2019 (22 years). This annual
average removal rate was then multiplied by the number of years between 2002 and 2019 (17
years) to estimate the overall removal rate since the start of the PCBs TMDL in 2002.

7

Based on the reported density of Shell Diala Oil AX manufactured by SOPUS Products. Island Energy identified
this as the dielectric oil used in the large transformers at their substation and provided a Material Safety Data Sheet
(MSDS) for this product in their Spill Prevention, Control and Countermeasure (SPCC) plan.
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Both the annual average removal rates and the overall removal rates since 2002 were
compared across participating municipally-owned utilities. These data were also compared with
the rates proposed in the accounting methodology for calculating the load reductions due to
ongoing removal of PCBs-containing OFEE since the start of the PCBs TMDL and into the
future. These removal rates were also used to estimate the future date by which all pre-1985
OFEE will be removed from each system. This calculation assumes the annual average removal
rate for each system that has been achieved since 2002 will continue until all pre-1985 OFEE
have been removed from each system. The starting point for this calculation was the mass of oil
in all pre-1985 OFEE that were active in each system in 2020 (calculated in step #1). This 2020
value was then multiplied by the annual average removal rate for each system to estimate the
total mass of pre-1985 OFEE oil removed each year. The number of years to reduce this mass
to zero was then estimated by dividing the total mass of oil in active pre-1985 OFEE in 2020 by
the mass of oil that would be removed each year.
4. Calculate the potential range of PCBs mass in active OFEE in 2020.
The potential range of PCBs mass (kg) in currently active pre-1985 OFEE was estimated for
each system based on the total mass of oil in active pre-1985 OFEE in 2020 multiplied by the
measured or assumed PCBs concentrations based on previously described assumptions (see
Section 4.2.1).
5. Calculate the 2002 and 2020 loads of PCBs to stormwater from OFEE in the participating
municipally-owned electrical utility systems and load reductions achieved over time due to
equipment removals.
The starting point for this calculation was the current PCBs mass in active OFEE (step #5
above) for each participating municipally-owned electrical utility system. The following
assumptions used by McKee et al., (2006) were then applied to estimate the fraction of PCBs in
OFEE that are released to MS4s annually.
•

•

0.05% was estimated to leak from transformers and 0.35% from large capacitors
each year (Harrad 1994, EIP Associates 1997); For this analysis, the value for
transformers was used for all OFEE;
When leaks occur, 99% of the materials leaked are cleaned up and only 1% remain
on erodible surfaces and available for wash off.

6. Estimate the stormwater loads from OFEE across the larger MRP area and the potential
load reductions that can be achieved through continued equipment removal.
This calculation extrapolated the stormwater loads estimated for the participating municipallyowned electrical utility system OFEE (developed in step #5) to the larger Bay Area.

4.2.3 Data Analysis Results
Summary of Municipally-Owned Electrical Utility Data
Figure 4.1 presents a summary of the distribution of OFEE in each of the participating
municipally-owned electrical utility systems’ inventories. Additional information about these
distributions is provided in the following sections.
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Figure 4.1 Distribution of the mass of oil in oil-filled electrical equipment (OFEE) in three municipally-owned electrical
utility systems.

Active Equipment - including both Pre-1985 and Post-1985 OFEE
Table 4.1 presents the mass of oil in all OFEE that are currently active in each participating
municipally-owned electrical utility system, divided between pre-1985 OFEE and post-1985
OFEE. Where available, the data are also presented by equipment type. Across all 3 systems,
there are more than 4.8 million kilograms (kg) of oil in active OFEE.
Combined, there are nearly 500,000 kg of oil in active pre-1985 OFEE in these systems, which
is 10% of the oil in active OFEE (Table 4.1). CPAU has the lowest abundance of active pre1985 OFEE oil, which comprises 3.4% of their OFEE. Approximately 12% of SVP’s active
equipment, and 25% of Island Energy’s active equipment are comprised of pre-1985 OFEE.
Additional pre-1985 OFEE may be active in the system that cannot be verified at this time (see
Section 4.1.2 on SVP OFEE identified as “unknown status and age”). Detailed equipment type
was not provided by Island Energy, but for both CPAU and SVP, 64% of the pre-1985 OFEE oil
is contained in padmount transformers, and about 25% is contained within pole-top
transformers. The remainder is either in underground transformers or switches.
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Table 4.1 Mass of dielectric oil in oil-filled electrical equipment (OFEE) that are currently active in three municipally-owned electrical utility systems.

Utility System

Oil in ACTIVE OFEE (kg)
Pre-1985
Post-1985
OFEE
OFEE
TOTAL

Equipment Type
Padmount Single Phase Transformer

988

57,798

58,786

1.7%

Padmount Three Phase Transformer

33,336

609,353

642,689

5.2%

4,923

121,608

126,531

3.9%

Regulator

0

920

920

0%

Underground Commercial Distribution Transformer

0

108,560

108,560

0%

204

62,584

62,789

0.3%

Padmount Oil Switch

0

1,090

1,090

0%

Padmount Vacuum Switch

0

99,038

99,038

0%

Vault/Box Oil Switch

0

0

0

0%

0
39,452

63,027
1,123,977

63,027
1,163,429

0%
3.4%

Padmount Single Phase Transformer

2,044

23,201

25,245

8.1%

Padmount Three Phase Transformer

189,333

1,147,357

1,336,690

14%

Poletop Transformer

111,551

139,338

250,889

44%

0

1,635

1,635

0%

7,645

9,444

17,089

45%

51,880

154,999

206,879

25%

Poletop Transformer
City of Palo
Alto Utilities
(CPAU)

Underground Residential Distribution Transformer

Vault/Box Vacuum Switches
Subtotal - CPAU

Silicon Valley
Power (SVP) –
City of Santa
Clara1

Underground Residential Distribution Transformer
Padmount Oil Switch
Padmount Vacuum Switch
Padmount Vacuum-Disconnect Switch

0

249,764

249,764

0%

Subtotal - SVP
Current Inventory of Transformers

91,985
454,439
3,669

1,460,593
3,186,330
10,882

1,552,578
3,640,76
14,551

6%
12%
25%

TOTAL (All Systems Combined)

497,560

4,321,189

4,818,749

10%

Padmount Substation Transformer
Island Energy2

Percent of Active
OFEE that are pre1985

1SVP

identified incomplete records for OFEE that contain approximately 566,000 kg or oil. The current status of these OFEE (active or removed) and the
installation dates were unavailable at the time of this report. Therefore, these OFEE were not included in any of the totals above. See Section 4.1.2 for additional
information.
2Since 1997, Pittsburg Power Company has been operating the electrical distribution system on Mare Island in the City of Vallejo under the name Island Energy.

26

BASMAA Regional SSID Project Report – Electrical Utilities

2020

Pre-1985 OFEE Removed from Active Service
Table 4.2 presents the total mass of oil in all pre-1985 OFEE that have been removed from
service since they were originally installed, divided between the pre-1985 OFEE that were
removed before 2002, and those that were removed in 2002 or later (i.e., since the start of the
PCBs TMDL). Across the three systems, nearly 1 million kilograms of oil in pre-1985 OFEE
have been removed from active service due to ongoing equipment removal and maintenance
programs. This represents approximately 67% of the oil from all pre-1985 OFEE in these
inventories.
Both CPAU and Island Energy have already removed the bulk of their pre-1985 OFEE from
active service (94% and 88%, respectively). When the pre-1985 OFEE in the historic inventory
on Mare Island were factored into the calculation, the removal rate on Mare Island increased to
over 99% removal of all pre-1985 OFEE. SVP has removed at least 23% of their documented
pre-1985 OFEE from active service. Additional removals from the SVP system may have
occurred that cannot be verified at this time (see Section 4.1.2 on SVP OFEE identified as
“unknown status and age”).
In addition, since the start of the PCBs TMDL in 2002, more than 320,000 kg of oil in pre-1985
OFEE have been removed from service across all three systems (Table 4.2). This represents an
overall 39% removal rate, and an average removal rate of 2.3% per year. The overall removal
rates for each individual system over this same time period were 81% (CPAU), 68% (Island
Energy) and 23% (SVP). These overall removal rates equate to average removals of 4.8%
(CPAU), 4.0% (Island Energy), and 1.3% (SVP) per year. Based on these annual average
removal rates, the project estimates it will take between 21 and 75 years for all pre-1985 OFEE
to be removed from these systems due to continued equipment maintenance and removal
programs.
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Table 4.2 Mass of dielectric oil in oil-filled electrical equipment (OFEE) that have been removed from active service in three municipally-owned electrical utility
systems.

Pre-1985 OFEE Oil in
Inactive/Removed OFEE (kg)

Utility
System

City of
Palo
Alto
Utilities

Silicon
Valley
Power City of
Santa
Clara1
Island
Energy2

Equipment Type or
Padmount Single Phase Transformer
Padmount Three Phase Transformer
Poletop Transformer
Regulator
Underground Commercial Dist.Transformer
Underground Residential Dist. Transformer
Padmount Oil Switch
Padmount Vacuum Switch
Vault/Box Oil Switch
Vault/Box Vacuum Switches
Subtotal - CPAU
Padmount Single Phase Transformer
Padmount Three Phase Transformer
Poletop Transformer
Underground Residential Dist. Transformer
Padmount Oil Switch
Padmount Vacuum Switch
Padmount Vacuum-Disconnect Switch
Padmount Substation Transformer
Subtotal - SVP
Current Inventory
Historic Inventory
TOTALS (All Systems Combined)

Remove
d prior to
2002
2,998
98,953
204,165
0
39,162
54,374
0
0
0
0
399,651
0
944
327
0
0
0
0
0
1,271
5,276
266,192
672,391

Remove
d in 2002
or Later
3,475
79,431
47,100
0
19,879
17,971
0
0
0
0
167,856
1,635
108,642
21,801
664
0
0
0
0
132,742
21,161
NA3
321,759

1SVP

TOTAL
REMOVE
D
6,473
178,384
251,265
0
59,041
72,345
0
0
0
0
567,508
1,635
109,585
22,128
664
0
0
0
0
134,013
26,437
266,192
994,150

Pre-1985 OFEE
Removed Between
2002 and 2019
Annual
Overall
Average
Removal Removal
Rate
Rate

Estimated
Pre-1985
time to
OFEE
remove all
removed pre-1985
since
OFEE
installation (years)

81%

4.8%

94%

21

23%

1.3%

23%

75

4.0%

88%
100%
67%

25

68%
NA3
39%

2.3%

43

identified incomplete records for OFEE that contain approximately 566,000 kg or oil. The current status of these OFEE (active or removed) and the
installation dates were unavailable at the time of this report. Therefore, these OFEE were not included in any of the totals above. See Section 4.1.2 for additional
information.
2Since 1997, Pittsburg Power Company has been operating the electrical distribution system on Mare Island in the City of Vallejo under the name Island Energy.
3NA=not applicable; the historic inventory only covers the period up to 1996.
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Sensitivity Analysis – SVP Data
As described in Section 4.1.2, about 12% of the equipment in the SVP inventory did not have
information on the status (active or inactive) or age (pre- or post-1985) of the OFEE. In order to
evaluate the potential impact of excluding these unknown data, additional analyses were
conducted to account for the following three scenarios:
1- All “unknown” OFEE are assumed to be active, pre-1985 OFEE;
2- All “unknown” OFEE are assumed to be pre-1985 OFEE that were removed from service
after the start of the PCBs TMDL in 2002;
3- All “unknown” OFEE are assumed to be pre-1985 OFEE that were removed from service
prior to 2002.
The results of the sensitivity analysis conducted under each of these three scenarios are shown
in Table 4.3. The default scenario excluded all “unknown” oil from all calculations. For each
alternative scenario, the mass of “unknown” oil was added to the value for the cell highlighted in
blue in the table. The minimum and maximum values calculated for each of the percentage
columns are bolded in the table.
This analysis indicates that under Scenario 1, the percent of active OFEE that are pre-1985
increases from 12% to 24%, and the percent of pre-1985 OFEE that have been removed since
installation decrease from 23% to 12%.
Under Scenarios 2 and 3, the percent of active pre-1985 OFEE remain the same, but the
percent of pre-1985 OFEE that have been removed since installation increases from 23% to
61%, which is more in line with the rates observed for the other two systems. Scenario 3 also
increases the annual average removal rate since the start of the TMDL from 1.3% to 3.6% per
year.
The primary impacts of these alternative scenarios include the following:
•
•

Under Scenario 1, the pre-1985 OFEE currently in the system more than doubled, which
would result in an increase in the current PCBs loads to stormwater from this source;
Under Scenario 3, the mass of pre-1985 OFEE removed since the start of the TMDL
was nearly tripled, which would result in an increase in the PCBs stormwater loads
reduced during this time period accordingly. Also under Scenario 3, because of the
increased annual removal rate, all pre-1985 OFEE would be removed within 28 years
(compared to 75 years in the default scenario).

Because these impacts are potentially large, the results for SVP presented in the next section
used the ranges presented in Table 4.3 for Scenario 1 and Scenario 2. The results for these two
scenarios provide the upper and lower limits for all values across the default and alternative
scenarios.
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Table 4.3 Sensitivity analysis conducted to evaluate the impacts of unknown status and age of oil-filled electrical equipment (OFEE) identified in the Silicon Valley
Power (SVP) OFEE inventory on the evaluation of pre-1985 as a source of PCBs to urban stormwater.

Oil in Active OFEE
(kg)

Scenario

Post1985
OFEE

Oil in Inactive/Removed
OFEE (kg)

Pre-1985
OFEE

Pre-1985
OFEE
removed
before
2002

Pre-1985
OFEE
removed
in 2002
or later

Post1985
OFEE

Oil in
OFEE
with
Unknown
Status
and Age
(kg)

566,026

Pre-1985 OFEE
Removed Between
2002 and 2019
Annual
Overall
Average
Removal Removal
Rate
Rate

Total Oil
in OFEE
Inventory
(kg)

Percent
of all
Active
OFEE
that are
Pre1985

Percent of
Pre-1985
OFEE
Removed
Since
Installation

4,562,268

12%

23%

23%

1.3%

Default:
"Unknown"
not included
in calculations

3,186,330

454,439

1,271

132,742

221,460

1. All
“unknown” =
Active, Pre1985 OFEE

3,186,330

1,020,465

1,271

132,742

221,460

4,562,268

24%

12%

12%

0.7%

3,186,330

454,439

1,271

698,768

221,460

4,562,268

12%

61%

61%

3.6%

3,186,330

454,439

567,296

132,742

221,460

4,562,268

12%

61%

23%

1.3%

2. All
“unknown” =
Pre-1985
OFEE
Removed in
2002 or Later
3. All
“unknown” =
Pre-1985
OFEE
Removed
Prior to 2002

30

BASMAA Regional SSID Project Report – Electrical Utilities

2020

Potential PCBs Mass in Active OFEE and Estimated Stormwater Loads
Table 4.4 provides the calculated PCBs mass in the Island Energy historic and current OFEE
inventories, and estimates of the potential PCBs mass in the CPAU and SVP OFEE inventories.
Only Island Energy provided data on measured PCBs concentrations in their OFEE oil.
Concentrations of PCBs in Island Energy’s current inventory of OFEE ranged from 1 to 37 ppm.
Concentrations in the historic inventory ranged from <1 up to nearly 900 ppm. About 20% of the
OFEE in the historic inventory had PCBs concentrations > 500 ppm. Based on these measured
PCBs concentrations and the volumes of oil in each piece of equipment, the historic inventory
documents OFEE containing more than 70 kg of PCBs. By comparison, Island Energy’s current
inventory of both active and inactive OFEE had 0.088 kg of PCBs. Of that total, 0.040 kg of
PCBs remain in active OFEE, and 0.048 kg of PCBs were from OFEE that have been removed
from active service. This represents a three-order of magnitude decrease in PCBs mass from
the historic inventory. One interesting detail about the PCBs concentration data was that nearly
one-third of the PCBs in the current inventory were contained in post-1985 equipment. All of
these equipment were from 1986 or 1987. PCBs concentrations were generally low in these
OFEE, ranging from 1 to 4 ppm. However, the potential contribution from these OFEE could still
be important. For example, in the Island Energy current inventory, there is one piece of
equipment from 1987 that contains 600 gallons of oil at 1 ppm PCBs, or 2 g of PCBs in total. If
this quantity of PCBs were released to the environment, this could have a detrimental impact on
stormwater quality.
Because CPAU and SVP did not provide measured PCBs concentrations for OFEE in their
inventories, the potential PCBs mass in pre-1985 OFEE was estimated based on the
assumptions described in Section 4.2.1. For CPAU, these estimates suggest active pre-1985
OFEE may contain between 1.7 and 17 kg of PCBs, while pre-1985 OFEE that have been
removed potentially contained between 28 kg and 284 kg. These estimates suggest an order of
magnitude reduction in PCBs mass in the active OFEE inventory. For SVP, active pre-1985
OFEE may contain between 23 kg and 227 kg. If the “unknown” OFEE were assumed to be
active pre-1985 OFEE, then the total estimated mass of PCBs in active OFEE doubles to 51 kg
to 510 kg. PCBs in pre-1985 OFEE that have been removed were estimated to range from 6.7
to 67 kg, which would increase up to 35 kg to 350 kg if the “unknown” OFEE were assumed to
be pre-1985 OFEE that have been removed from service. Across all three systems, the total
potential mass of PCBs in active OFEE ranged from 24 kg up to 527 kg. The upper value
assumes the “unknown” mass is contained within active, pre-1985 OFEE.

Table 4.4 Estimated potential mass of PCBs in municipally-owned electrical utilities oil-filled electrical equipment
(OFEE) inventories

OFEE Category
All Active
All Removed
Removed since 2002
Removed prior to 2002
Unknown

CPAU

SVP

PCBs (kg)
Island
Energy Current

1.7 - 17

23 - 227

0.040

28 - 284

6.7 - 67

0.048

8.4 - 84

6.6 - 66

0.048

20 - 200

0.1 - 0.6
28 - 283

31

Island
Energy Historic

TOTAL
(All
Systems)
24 - 244

70

105 - 421
15 - 150

70

90 - 271
28 - 283
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Based on the approximate population of the MRP area of ~6 million people, if the active OFEE
in all the participating municipally-owned electrical utility systems were representative of the
PCBs contained in OFEE across the larger MRP area (i.e., 24 to 527 kg), the estimated mass of
PCBs would range from roughly 730 kg up to 16,000 kg of PCBs. Based on acres, the
estimated mass of PCBs across the larger MRP area of nearly 3 million acres would range from
2,400 kg up to 53,000 kg of PCBs in active OFEE.
Table 4.5 presents the estimated loads of PCBs to stormwater from active OFEE in the three
participating municipally-owned electrical utility systems. Across all three systems, the
estimated PCBs stormwater load in 2002 from active OFEE was between 197 mg/yr to 3,390
mg/yr. The low end of this range is the sum of the minimum values for all active OFEE and all
OFEE removed since 2002. The upper end of this range is the sum of the maximum values for
all active OFEE, all OFEE removed since 2002, and all unknown OFEE. In 2020, the total
estimated PCBs stormwater loads from active OFEE were estimated to range from 122 mg/yr
up to 2,640 mg/yr. The low end of this range is the sum of the minimum value for all active
OFEE. The upper end of this range is the sum of the maximum values for all active OFEE and
all unknown OFEE. Scaling these estimates up to the MRP area of roughly 3 million acres gives
a stormwater load of between 20,000 mg/yr up to 340,000 mg/yr in 2002, and 12,000 mg/yr up
to 260,000 mg/yr in 2020. These estimates are highly uncertain due to all the assumptions that
were used in the calculations.

Table 4.5 Estimated range of PCBs loads to stormwater from oil-filled electrical equipment within three municipallyowned electrical utility systems.

PCBs Stormwater Loads (mg/yr)
OFEE Category

CPAU

SVP

Island
Energy Current

Island
Energy Historic

TOTAL

All Active OFEE

8.3

-

84

114

-

1,136

0.199

0

122

-

1,220

All Active OFEE assume "unknown"
= active

8.3

-

84

255

-

2,551

0.199

0

264

-

2,636

All Removed OFEE

142

-

1,419

34

-

335

0.241

352

527

-

2,106

42

-

420

33

-

332

0.241

0

75

-

752

Removed prior to
2002

100

-

999

0.3

-

3.2

352

452

-

1,354

All Removed OFEE
- assume "unknown"
= removed

142

-

1,419

175

-

1,750

352

317

-

3,169

142

-

1,415

142

-

1,415

Removed since
2002

Unknown

32
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Spill Response and Cleanup

Although the bulk of PCBs remain contained within OFEE until the equipment is removed from
use and transported to proper hazardous waste disposal facilities, releases of PCBs to the
environment can and do occur.

4.3.1 Summary of OFEE Release Data for Bay Area
In order to document spills, publicly available data in the California Office of Emergency
Services (Cal OES) spill report database (Cal OES 2017), as well as internal spill records
(PG&E 2000) supplied by PG&E to the Regional Water Board in September 2000 (that were
provided pursuant to a California Water Code §13267 request for information) were reviewed.
The Cal OES database and available PG&E spill records were searched for reports of spill
releases related to OFEE in the Bay Area between 1994 and 2017. Over 1,2008 reported
release incidents from OFEE in the Bay Area were identified. The information provided by these
records and a summary of the important issues identified for water quality concerns are
summarized in the remainder of this section. It is important to note that current regulations do
not require reporting of all releases from OFEE. The information provided below is based only
on the reported releases for which records were available, and likely represents an
underestimate of actual OFEE releases during the time period of review. However, these
reports clearly demonstrate that PCBs may still be present in the electrical transmission and
distribution systems in the Bay Area, and that releases from these systems can and do continue
to occur.
Generally, the publicly available spill release records provide information about the spill release
date, time, location, chemical, quantity released, actions taken, known or anticipated risks
posed by the release, and additional comments. Other information that is sometimes reported
for OFEE releases includes a description of the causes of the release and the equipment
affected, and the concentrations of PCBs in that equipment (if known). Concentration
information reported is likely assumed from equipment labels, as ranges are most often
provided rather than specific values. Typically, the reports are limited to the information that was
available at the time the spill was initially reported. In some cases, follow-up information such as
the results of analytical testing of the spilled materials is also provided, but this is not typical.
Number of Reported OFEE Releases
Between 1994 and 2017, over 1,000 spills from electrical equipment were reported to Cal OES.
PG&E records contain information about 200 additional releases that were not reported to Cal
OES between 1994 and 2000. A count of these reports by year is presented in Figure 4.2.

The records span 24 years of spill reports, and include PG&E’s own record of releases from 1994 thru 1999 and a
portion of 2000. The number of reports PG&E submitted in 2000 represents less than half the number of reports for
that year. Records did not include all the districts in the Bay Area. District documents submitted reported releases
prior to June of 2000, with the exception of one district that submitted a June report. As a result, the number of
additional reports from PG&E’s records are assumed to be less than half the number of incidents for 2000.
8
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Figure 4.2 Oil-filled electric equipment spills reported to the California Office of Emergency Services (Cal OES)
and/or identified through internal Pacific Gas & Electric (PG&E) reports between 1993 and 2017.

Volume of OFEE Releases
The total volume of material released from all reported OFEE spills in a given year in the Bay
Area is presented in Figure 4.3. Mineral oil or transformer oil are the substances identified in
over 99% of reported releases from OFEE in the Cal OES spill report database. In a phone
conference with Regional Water Board staff in 2012, PG&E said they submit written reports to
Cal OES for all PCBs spills that meet or exceed the mineral oil federal reportable quantities
(RQ) of 42 gallons (personal communication, Jan O’Hara 2012). However, the reports reviewed
indicate written reports are sometimes submitted for spills that are much less than 42 gallons.
The reported volumes of oil released during a single incident range from less than one gallon up
to 5,000 gallons. Nearly half of all OFEE spill reports identify the volume of oil spilled as 5
gallons or less, and more than 90% of all spill reports identify the volume of fluid spilled as less
than 100 gallons. Releases as large as 500 gallons from the distribution system and 5,000
gallons from the transmission system have been reported. Only five incidents reported releases
that exceeded 1,000 gallons of oil. Nearly all (~99%) of reports provided information on the
volume of oil released.
The reported volumes released do not necessarily equate to the volume of the oil that may have
reached storm drains or local creeks. Estimates of those volumes were not available.
Location of OFEE Releases
Cal OES and PG&E records show releases occurred in all Bay Area counties. Leaks and spills
of PCBs from electrical equipment have occurred onto roads, sidewalks, pervious areas,
vegetation, structures, vehicles, and even people (Cal OES 2017). Most releases occurred in
the distribution system, often from equipment installed in the public ROW such as pole-mounted
transformers installed along roadways.

34

BASMAA Regional SSID Project Report – Electrical Utilities

2020

7,000

Gallons Released

6,000
5,000
4,000
3,000

2,000
1,000

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

0
Year of Reported Release
Figure 4.3 Total reported gallons of oil released each year (1994 – 2017) from spills from PG&E electrical utility
equipment in the Bay Area.

A number of reports document direct releases from OFEE to the MS4, and potentially a
downstream waterbody (e.g., creek). There are at least 17 incidents identified during the past 15
years that involved direct releases from OFEE directly to a waterbody or to storm drains that
discharge to local creeks (Table 4.6). The majority of these releases were reported as having
unknown PCBs concentrations, and no reports provide any follow-up information on the
concentration of PCBs in the spilled materials based on chemical analysis.
It is important to note that in addition to the incidents identified in Table 4.6, materials spilled
during any of the numerous other incidents may (or may not) have entered the MS4 and/or
receiving waters such as local creeks directly or been washed into the MS4 and/or creeks by
stormwater or irrigation runoff. Generally, the spill reports lack any details regarding this type of
information.
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Table 4.6 Examples of Information Reported on Releases of PCBs to Bay Area Storm Drains and Creeks.

Date

Gallons

Reported
Concentration

Water Body

Municipality

1/24/2016

Unknown

<50 ppm

Coyote Creek

San José

2/17/2016

Up to 18

Unknown

Los Gatos Creek

Los Gatos

3/7/2016

10

Unknown

Culvert

Concord

8/16/2016

Unknown

<50 ppm

Guadalupe River

San José

11/17/2015

Unknown

Unknown

Cerrito Creek

Richmond

10/4/2015

5

Unknown

Creek

Los Gatos

5/3/2015

30

<2 ppm

Cerrito Creek

Richmond

3/2/2011

30

Unknown

Unknown Marsh

Menlo Park

6/2/2007

40

Unknown

Pond, Marsh Area

Vallejo

2/28/2006

20

<50 ppm

Calara Creek

Pacifica

5/27/2006

1

Unknown

Unknown Creek

Orinda

10/10/2005

Unknown

Unknown

Coyote Creek

San José

7/23/2005

<15

Unknown

Nearby Creek

Walnut Creek

12/8/2004

Small amount

<50 ppm

Moraga Creek

Orinda

3/7/2004

Unknown

Unknown

Blossom Creek

Calistoga

7/14/2003

8

< 50 ppm

Coyote Creek

San José

2/16/2002

15

Unknown

Napa River

Napa

Causes of OFEE Releases
Cal OES release reports and PG&E records document a number of causes of PCBs releases
from OFEE. Most releases can be attributed to one of the following:
•

Equipment Failure. This is the cause of the majority of the reported releases.
Equipment failure in utility vaults has additional potential as an important source of PCBs
because OFEE in these vaults may contain more than 100 gallons of oil. More than 50
release incidents were reported for equipment contained in electrical utility vaults during
the time period reviewed. A number of these reports noted the presence of water in the
vaults in addition to the PCBs oil released. Releases from equipment failure in utility
vaults are mostly contained, but Cal OES spill reports document releases of PCBs oil
that breached containment, including discharges that reached water bodies.

•

Accidents. Approximately 20% of reported releases resulted from equipment knocked
over by accident. In the distribution system, reports document 50 to 500 gallons released
from poles knocked over during car accidents, by construction equipment, and during
tree trimming. On rare occasion PCBs releases have occurred during accidents while
equipment is in transport.
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•

Storms, Fires, and Overheating from High Summer Temperatures. These factors
are the reported cause of more than 10% of the releases from the distribution system.

•

Field Repairs and Fluid Replacement. The Cal OES database contains records that
indicate draining fluids in the field may have been ongoing as recently as 2007, when a
report documented that a valve left open from draining a transformer in the field caused
a release. In 2016, Daniel Sanchez, who at the time was PG&E’s Manager of Hazardous
Materials and Water Quality Environmental Management Programs, informed Regional
Water Board staff that PG&E does not drain and refill pole mounted PCB transformers in
the field any longer; however, it is unclear when this practice ceased, and/or if it still
occurs with equipment not mounted on poles.

•

Vandalism. Between 1997 and 2015, there were at least 25 separate reported incidents
of vandalism that resulted in PCBs releases. For example:
▪

In 1997, gunshot damage caused the release of 5,000 gallons of oil from a
substation transformer and regulators in San Mateo County;

▪

In 2011, copper theft at a substation released 750 gallons of oil in Contra Costa
County;

▪

In 2013, vandalism of pad-mounted transformers resulted in the release of possibly
1,000s of gallons of oil before discovery in San José.

PCBs Concentrations in OFEE Releases
Of the more than 1,200 spill reports that were reviewed, approximately one-third identified the
PCBs concentration as unknown or did not provide any information on the PCBs concentration
of the spilled material (Figure 4.4). Releases with high PCBs concentrations (> 500 ppm) were
infrequently reported, accounting for only 1% of reported spills. Concentrations above 50 ppm
represent about 8% of the reported spills. As recently as 2016, failure of a pole-mounted
transformer resulted in release of mineral oil with 280 ppm PCBs to surrounding soils and brick
structures. For approximately 44% of the reported releases, the PCBs concentration was
identified as less than 50 ppm, based primarily on assumptions associated with a “Non-PCB”
label. For these 44% of reports, no additional information was provided on PCBs concentrations
other than a designation of “< 50 ppm”. According to labeling requirements, a “Non-PCB” label
indicates the PCBs concentrations in the oil are assumed to be below hazardous waste
thresholds of 50 ppm (federal regulations, see Section 3.2.1). However, in most cases, no
additional information was provided in the spill reports to indicate how the “Non-PCB” category
was arrived at, or whether the federal (> 50 ppm) or state (> 5 ppm in liquid) “Non-PCB”
category was assumed.
For the vast majority of these reports, no follow-up chemical analysis results were provided that
confirmed the “Non-PCB” designations. In a limited number of reports, follow-up PCBs analysis
results were provided for materials that were identified as “Non-PCB” during initial reporting.
Generally, these results found PCBs concentrations between 5 and 49 ppm, suggesting that the
labels were correctly applied. However, any concentration of PCBs in electrical equipment oils is
potentially significant in terms of water quality impacts and implementation of the PCBs TMDL.
These results clearly demonstrate that the “Non-PCB” designation represents a threshold that is
far too high to necessarily be protective of water quality.
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Figure 4.4 PCB Concentration data reported for releases from PG&E electrical equipment between 1993 and 2016.
Each category identified above is independent (e.g., the “< 50 ppm category” does not include reports that provided
more specific concentration data that was < 50 ppm).

Only 1% of the reported releases identified the PCBs concentrations as either below 1 ppm, or
below detection limits. Although the quality of the PCBs concentration data in the release
reports varies widely, these results clearly demonstrate that electrical equipment in the Bay
Area can still contain PCBs at concentrations of concern for water quality protection programs.
Recommendations
Based on review of reports in the Cal OES database, while they meet the current regulatory
notification requirements, the current spill notification and reporting procedures are not
adequate to address TMDL goals, and do not provide the Regional Water Board or Bay Area
MS4s with the information needed to better quantify and control releases to the MS4.
Review of two municipally-owned utilities’ procedures for spill response indicates that all spills,
even those of a low PCBs concentration or low volume release, are internally documented even
if there is no OES notification requirements. Given that PG&E provided spill reports (pursuant to
a 2000 California Water Code §13267 request for information) that were not submitted to OES
indicates PG&E also internally documents spills even if they do not need to be reported.
Therefore, it is likely that the municipally-owned utilities already have procedures for
documenting and recording all spills.
More stringent requirements to address PCBs TMDL goals should include spill response and
reporting for all spills/releases from municipally-owned utility OFEE unless there is clear and
sufficient evidence available when the spill is initially discovered that unequivocally identifies the
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equipment involved as having been installed after 1985. This more stringent requirement will
ensure that all releases from equipment that could potentially contain PCBs will be reported.
In addition, the information reported in Cal OES database typically captures only the data that
were available at the time the spill occurred. Although these reports may provide some
preliminary information on the mass of PCBs released (i.e., volume and concentration spilled),
these reports rarely provide any corroborating measurement data or any follow-up information
on the effectiveness of cleanup activities. This information is needed to quantify PCBs from
OFEE releases, or to track where PCBs remain in use in the system. As discussed in Section
3.2.5, any chemical analysis methods should follow the recommendations of the Regional Water
Board for congener analysis at sufficiently low reporting levels to capture all concentrations of
concern and congeners of concern to address water quality issues (SFBRWQCB 2016).
Bay Area MS4s do not receive timely notification of releases from OFEE. Even for releases that
must be reported to Cal OES, electrical utilities do not typically notify local agencies directly.
Instead, Bay Area MS4s are responsible for reviewing Cal OES reports in order to identify spills
or releases that have occurred in their jurisdictions. This delay is problematic because clean-up
actions have likely been completed by the time reports are submitted to Cal OES. Bay Area
MS4s should be notified of releases within their jurisdiction as soon as possible so they can
provide oversight during initial cleanup efforts, as well as any follow-up that is needed to ensure
cleanup was completed to the desired levels. The appropriate local agency staff understand
their municipal storm drain systems and how storm drain inlets connect to creeks and water
bodies in their jurisdictions. Better communication between utilities and municipal stormwater
programs can result in more efficient responses and less impact to waterways.
In summary, to better quantify the amount of PCBs released from OFEE spills, and to help
ensure that adequate cleanup actions are being implemented, the following improvements to
current reporting and notification requirements could be made:
•

Notify Bay Area MS4s of releases within their jurisdiction as soon as possible so they
can provide oversight during initial cleanup efforts, as well as any follow-up that is
needed to ensure cleanup was completed to the desired levels.

•

Respond and report to Bay Area MS4s for all spills/releases from OFEE unless there is
clear and sufficient evidence available when the spill is initially discovered that the
equipment involved was installed after 1985.

•

Any chemical analysis methods should follow the recommendations of the Regional
Water Board for congener analysis at sufficiently low reporting levels to capture all
concentrations of concern and congeners of concern to address water quality issues.

4.3.2 Spill Response Protocols
Electrical utility companies typically address spills or leaks from their OFEE with Standard
Operating Procedures (SOPs) that should conform to both TSCA requirements and the more
stringent California hazardous waste rules. The SOPs describe the steps to be taken by field
crews in the event of an OFEE leak or spill, which should generally include the following:
•

Notify Supervisor or compliance Manager

•

Stop and contain the leak

•

Determine the spill area (i.e., the area with visible traces of oil plus 1 foot beyond)
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Determine the PCB classification

•

Notify property owner

•

Notify Cal OES when required

2020

Response to a specific release incident is determined by the PCBs classification of the
responsible equipment. The state response level (5 to <50 ppm PCBs) requires immediate
clean-up by next business day. The federal response level requires immediate clean-up until
clean for spills of 50 to < 500 ppm, and the additional use of all resources to clean the spill
immediately for spills > 500 ppm.
The disposal of all materials removed from a cleanup site or used to clean the site are handled
according to the TSCA hazardous waste classifications (50 to <500 ppm; and ≥500 ppm in
solids or liquids), or the state non-RCRA hazardous waste classification (5 to <50 ppm PCBs in
liquids). The allowable post-cleanup concentrations of remaining soils and other surface
materials typically range from 10 to 25 ppm, depending on site-specific evaluations of human
health risk. As a result, current efforts to control and cleanup PCBs releases from electrical
utility equipment are focused on these thresholds.
By comparison, Bay Area municipalities are concerned with much lower concentrations of
PCBs. For example, currently Bay Area municipalities generally designate a site as a potential
PCBs source to stormwater runoff if soil or sediment concentrations are ≥0.5 ppm and
designate a site as a confirmed PCBs source to stormwater runoff if soil or sediment
concentrations are ≥1.0 ppm. Control of PCBs sources at these substantially lower
concentrations has been deemed necessary to make progress towards meeting the stringent
stormwater runoff wasteload allocations called for in the PCBs TMDL. In addition, post cleanup
verification sampling is only required for high concentration spills or high volume spills.
The Cal OES reports provide almost no information on actions taken to stop active spills, or the
methods used to cleanup spilled materials from surrounding surfaces, storm drain infrastructure,
or creeks. Municipalities need this type of information to better understand any potential risks
that remain following initial cleanup. Because of the challenges with achieving the stormwater
runoff wasteload allocation in the PCBs TMDL, additional remedial actions may be warranted in
some cases.
According to information supplied to the Regional Water Board (PG&E 2000), PG&E spill
response is guided by internal documents, including:
•

Utility Operations Standard D-2320 - for PCB spills in the distribution system;

•

PCB Management at Substations - for PCB spills in the transmission system.

These documents were not available for review. However, PG&E staff presented the basic
elements of their spill response protocol during a public presentation to CCCWP in 2013.
PG&E’s spill response protocol, as described during this presentation, is summarized here.
First, PG&E’s spill response is based on the following three guiding principles:
1. Personnel and public safety: isolate or barricade the area from the public; do not do
anything to put yourself and others in harm’s way.
2. Reporting: report the incident to electric operations.
3. Containment: prevent the spill from spreading using diking or applying absorbents.
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Two municipally-owned utilities provided spill response procedures for review. The procedures
followed the general guidelines discussed above. In one procedure the cleanup activities
included double wash/rinse affected area of the pole and associated equipment. The other
procedure expanded this to all solid surfaces such as walls, sidewalks, streets, cars, etc. One
procedure called for removing all visibly contaminated soil plus one foot buffer zone or to a
depth where there are no detectible PCBs. The other procedure called for removing all visibly
contaminated soil but only included a one foot buffer for Federal low concentration PCB spills
(50-499 ppm). One procedure called for collecting a sample after cleanup activities were
completed for all categories of spills but there were no guidelines provided for the sample
methods or results. The other procedure only called for cleanup sampling of Federal high
concentration PCBs spills (>500 ppm) for comparison with the regulatory cleanup levels. The
procedures do discuss containing spills, however, there was no discussion about specific
procedures when the spill enters a storm drain system.
Recommendations
Bay Area MS4s need access to all electrical utility spill cleanup procedures to review and
provide suggested revisions to ensure all necessary measures and precautions are included to
achieve consistency across spill cleanups. Additional spill cleanup procedures suggested by
MS4s may also depend on the location and type of spill (e.g., impervious surface vs soil; public
right of way vs utility property; proximity to storm drain). Clean-up investigations should not only
determine the spill area but determine if soils may have migrated off-site. In addition, samples
for cleanup sites should be required for all spills unless there is clear and sufficient evidence
available when the spill is initially discovered that the equipment involved was installed after
1985. The samples collected should be compared to thresholds identified by MS4s for
confirmed PCBs source to stormwater runoff (e.g., soil or sediment concentrations are ≥ 1.0
ppm) in addition to the federal and state post cleanup levels required.
Improved notification of spills/releases to Bay Area MS4s discussed in Section 4.3.1 would also
allow municipal stormwater program staff to field verify appropriate spill cleanup procedures as
needed.
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5.0 Source Control Framework
The overall approach for this SSID Investigation was to conduct a desktop analysis to evaluate
electrical utility equipment in municipally-owned electrical utility systems in the Bay Area and
propose a source control framework for electrical utility equipment to reduce ongoing PCBs
loads to the Bay in stormwater runoff. The elements of the proposed source control framework
include development of a new regional Electrical Utilities Management Program which identifies
specific actions to reduce the release of PCBs to MS4s, estimates of PCBs loads to stormwater
from electrical utility equipment, and development of data inputs that can be used to calculate
the PCBs loads reduced through implementation of the new program. This section describes
each element of the proposed source control framework for electrical utility equipment. This
framework is consistent with MRP Provision C.8.e.iii.(3)(a) requirements for SSID project
closure. Implementation of this source control framework will prevent or reduce the discharge of
PCBs from electrical utility equipment in the Bay Area.

5.1

Electrical Utilities Management Program

Electrical utility applications present special challenges for source identification and abatement9
due to the quantity of equipment and facilities, their dispersed nature, and difficulty in sampling
discharges when they occur. In addition, municipalities lack control over the vast majority of
these properties and equipment. Permittees have no jurisdiction over many large electrical
utilities, including PG&E, and therefore no control over the cleanup of PCBs-containing spills
(e.g., dielectric fluids from transformers), or prompt notification when they happen. To date,
neither Permittees nor the Regional Water Board have been able to verify that a sound and
transparent cleanup protocol is used consistently by all electrical utilities for PCBs spills from
their electrical equipment across Bay Area cities. Moreover, current state and federal regulatory
levels for reporting and cleanup of PCBs spills (e.g., cleanup goals for soils) are higher than
cleanup levels recommended by the Regional Water Board to meet the objectives of the PCBs
TMDL (SFBRWQCB 2016). There are currently potential missed opportunities to account for
load reductions that have been and continue to occur due to the removal of PCBs-containing
OFEE through ongoing equipment removal and replacement programs. Furthermore, there are
missed opportunities to cleanup spills to the stringent levels that would be more consistent with
the PCBs TMDL requirements, and to reduce the loads of PCBs from MS4s to the Bay. Given
these constraints and the potential opportunities to reduce PCBs loads from electrical utility
equipment, a new regional control measure program is proposed to manage the release of
PCBs from OFEE. The Electrical Utilities Management Program described here identifies
actions that address OFEE as a source of PCBs to stormwater at a regional level. The Program
includes components that can address both municipally-owned and non-municipally-owned
electrical utility OFEE in the Bay Area. However, the Regional Water Board will need to use
their authority to compel non-municipally-owned electrical utilities (i.e., PG&E) to participate in
the Program.

9

Source identification and abatement is one type of stormwater control measure that Permittees use to reduce loads
of PCBs in urban runoff. This control measure involves investigations of properties with elevated PCBs in stormwater
or sediment to identify sources that contribute a disproportionate amount of PCBs to the MS4, and cause the
properties to be abated, or refer the properties to the San Francisco Bay Water Board or other regulatory authority for
follow-up investigation and abatement. This control measure is described in more detail in the BASMAA Source
Control Load Reduction Accounting for RAA (BASMAA 2020).
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Actions under the new Electrical Utilities Management Program would include the following:
•

Action 1: Electrical utilities will document the removal of PCBs-containing OFEE since
the start of the TMDL and in the future until all PCBs-containing OFEE have been
removed from active service. The documentation should include data to support
calculations of the associated stormwater load reductions due to these efforts;

•

Action 2: Electrical utilities will implement enhanced spill response and reporting
protocols, as needed, to further reduce the mass of PCBs released to stormwater due to
accidental releases from PCBs-containing OFEE. The enhanced spill response and
reporting protocols should include data gathering requirements that will support
calculations of the associated stormwater load reductions due to these efforts.

Implementation of these actions would provide the following benefits: (1) document PCBs loads
that have already been avoided due to removal of PCBs-containing OFEE, (2) reduce PCBs
loads released to stormwater when spills do occur, and (3) provide information that can be used
to determine when this potential source of PCBs to stormwater has been eliminated due to
removal of all PCBs-containing equipment from service.

5.2 Estimated PCBs Loads to Stormwater from Electrical Utility
Equipment
The starting point for documenting the load reductions that have been and will continue to be
achieved through implementation of the new program is an estimate of the PCBs loads to
stormwater from electrical utility equipment at the start of the PCBs TMDL. As described in more
detail in Section 3.4, McKee et al. (2006) developed a PCBs mass balance model that
estimated the total loads to stormwater from all major sources during the peak period of PCBs
production and use (i.e., 1950 – 1990), and in the period of the study (i.e., 2005).
The estimated stormwater load of 2.8 kg/yr to the Bay from transformers and large capacitors in
2005, developed by McKee et al. (2006) as part of their PCBs mass balance model described in
detail in Section 3.4, is the starting point for estimating load reductions that have been achieved
since the PCBs TMDL was established. As shown in Table 5.1, the McKee et al. (2006) mass
balance model presents the best estimate for the total PCBs stormwater load from all sources in
2005 as 52 kg/yr. The PCBs TMDL for the San Francisco Bay identifies the total stormwater
load at that time as 20 kg/yr (SFBRWQCB 2008). For consistency with the TMDL, the McKee et
al. (2006) best estimate for stormwater loads from various sources were normalized to a total
stormwater load of 20 kg/yr (Table 5.1). As shown in Table 5.1, the TMDL-normalized PCBs
load to stormwater conveyances in 2005 from electrical utility equipment is assumed to be 1.1
kg/yr. This value is one to two orders of magnitude larger than the estimated stormwater loads
that were developed in this project based on extrapolation of the municipally-owned electrical
utility data presented in Section 4.0 to the larger Bay Area (0.02 – 0.34 kg/yr). However, the
stormwater load estimates extrapolated from the participating municipally-owned electrical utility
data have some important limitations. There is currently no information available to determine if
these estimates, representative of electrical utilities operating across small service areas, would
be appropriate as representative of the OFEE and associated PCBs mass across the much
larger MRP area. These utility systems service a population of less than 200,000 people, again
a tiny fraction (about 3%) of the larger MRP area population of nearly 6 million people. These
utility systems also serve an area of less than 30,000 acres, which is (1%) of the entire MRP
area of nearly 3 million acres. Almost all of the remaining area is served by PG&E, a large
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private company that may not be well-represented by data from the three small municipallyowned electrical utilities that participated in this project. There are likely substantial differences
between PG&E equipment, operations, and practices, especially in the past, that preclude
extrapolating the municipally-owned utility data from this project to PG&E service areas across
the Bay Area. The number, type and range of transmission and distribution OFEE that make up
a small service area system may not be representative or scalable to the number, type and
range of transmission and distribution OFEE that make up a large service area system where
electricity must be delivered over larger distances.
There was also considerable variability in the quality and quantity of the OFEE inventory data
provided across the three participating municipally-owned utility systems that was used to
develop the load estimates in Section 4.0. Island Energy provided complete information on their
current inventory but acknowledged there were gaps in the historic data and they could not
verify the accuracy or completeness of those data. Neither CPAU nor SVP had information on
measured PCBs concentrations in any of their OFEE. SVP, the largest among the three
participating utilities, had large uncertainty in their data because of the “unknown” OFEE
category. SVP indicated it may be possible in the future to resolve some of these uncertainties.
However, within the time frame of this project, SVP provided the data they were able to access.
One of the limitations was that compiling these data, especially during the COVID-19 pandemic
and shelter-in-place orders, was extremely challenging for the utility staff. This was especially
true for data that were limited to hard copies or available only on computer servers located at
the electrical utility offices. Under these conditions, SVP was still able to provide useful data on
a large portion of their OFEE inventory.
Given the limitations described here, the use of the municipally-owned electrical utility OFEE
inventory data to represent OFEE beyond the boundaries of each of the participating systems
may not be appropriate. The McKee et al. (2006) TMDL-normalized stormwater load estimate of
1.1 kg/yr remains the best currently available estimate of the PCBs load from electrical utility
equipment to the Bay at the start of the PCBs TMDL.
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Table 5.1 PCBs mass input to stormwater conveyances in the San Francisco Bay Area from all sources based on
the mass balance model presented in McKee et al. (2006). Transformers and Large Capacitors represent the oil-filled
electrical utility equipment source.

McKee et al., (2006)
PCBs Load
(kg/yr)

PCBs Load Normalized to
TMDL Stormwater Load
(kg/yr)

Watershed Surface Sediment Erosion

30

12

Building Demolition and Remodeling

4.1

1.6

4

1.5

Bed and Bank Erosion

2.9

1.1

Transformers and Large Capacitors

2.8

1.1

Atmospheric Deposition

2.8

1.1

2

0.77

Plasticizers

1.1

0.43

Railway Lines

1.1

0.43

Small Capacitors

0.5

0.19

Auto-Recycling

0.4

0.15

Other Dissipative Uses

0.06

0.023

Lubricants

0

0

Landfills

0

0

52

20

Source

PCBs Still in Use

Identified Industrial Contaminated Areas

Total Stormwater Load (kg/yr)

5.3

Data Inputs to Calculate PCBs Loads Reduced

The proposed new Electrical Utilities Management Program identifies actions to document
PCBs load reductions that have occurred since the start of the TMDL and will continue to occur
in the future due to removal of PCBs-containing OFEE, until all of these equipment have been
removed from active service in electrical utility systems in the Bay Area (Action 1). The new
Program also identifies actions to document PCBs load reductions due to implementation of
enhanced spill response and reporting procedures (Action 2). One of the objectives of the
analysis of the municipally-owned electrical utility system OFEE inventory data was to provide
information and data inputs that could be used to calculate PCBs loads reduced due to
implementation of the Electrical Utilities Management Program. These data inputs are
presented below.

5.3.1 Data Inputs to Calculate PCBs Loads Reduced for Action 1
For Action 1 (PCBs-containing equipment removal), the accounting methodology described in
the BASMAA Accounting (2020) calculates the PCBs loads reduced by multiplying the PCBs
load to stormwater from electric utility equipment by the assumed rate of load reduction
achieved over a given period of time due to equipment removals. The data inputs needed for
this calculation include the following two terms:
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Term 1.1 (L0 )

=

Estimated annual load of PCBs that enters MS4 from OFEE in the
starting year of the time period of interest (i.e., the year that
accounting begins, kg/yr).

Term 1.2 (𝑅1 )

=

Estimated annual average percent of PCBs loads prevented from
entering the MS4 due to OFEE removal (percent per year).

Term 1.3 (𝑌𝑖 )

=

Number of years in the time period of interest.

The values that are recommended for each of these terms are presented in Table 5.2.

Table 5.2 Recommended values for each of the terms required to account for the PCBs load reductions achieved
through implementation of Action 1, removal of PCBs-containing equipment from active service, between 2005 and
2020..

Term

Description

Value

Units

Source

1.1

kg/yr

1.1

Annual PCBs Stormwater Load in 2005
(i.e., the assumed load at the start of the
PCBs TMDL)

McKee et. al.
(2006)

1.2

Annual average % of loads prevented from
entering MS4 due to equipment removals.

1.3 to 4.8
(average = 2.3)

%

Section 4.2.3
(this report)

1.3

Number of years in the time period of
interest.

varies

years

N/A

For Term 1.1 the estimated PCBs load of 1.1 kg/yr in 2005 (described in Section 5.2) is the
recommended starting value for the annual load of PCBs to stormwater at the start of the PCBs
TMDL. This value is currently the best available estimate of PCBs loads to the Bay from
electrical utility equipment at that time.
For Term 1.2, the recommended value for the annual average percent of PCBs prevented from
entering the MS4 due to OFEE removal ranges from 1.3 % to 4.8 % per year, with an average
value of 2.3 % per year (Table 5.2). These values represent the annual average equipment
removal rates for the participating municipally-owned electrical utilities presented in Section
4.2.3. These annual average equipment removal rates were calculated based on the mass of oil
in pre-1985 OFEE that was removed from service between 2002 and 2019. Use of these values
for Term 1.2 assumes the rate of load reduction achieved over the time period of interest is
approximately equivalent to the equipment removal rate achieved during that same time period.
Further, these values also assume the equipment removal rates for the municipally-owned
electrical utilities (Section 4.2.3) reasonably represent the equipment removal rates at other Bay
Area electrical utilities (i.e., PG&E). As a check on these assumptions, the load reduction rate
between 1990 and 2005 based on the estimate in the McKee et al (2006) mass balance models
presented in section 3.4 was compared with the equipment removal rates calculated for
municipally-owned electrical utilities that were reported in Section 4.2.3.
The McKee et al. (2006) mass balance models provide PCBs stormwater load estimates for
electrical utilities in 2005, and during the peak period of PCBs production and use (1950 –
1990). Based on these estimates, the PCBs load to stormwater from OFEE in 2005 was 65%
lower than the average annual load in1990. That equates to a PCBs load reduction of 4.33%
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per year during the fifteen-year period between 1990 and 2005. This annual average PCBs load
reduction rate compares well with the equipment removal rates at the participating municipallyowned electrical utilities reported in Section 4.2.3. This finding supports the assumption that the
equipment removal rates at the participating municipally-owned electrical utilities reasonably
approximate the load reduction rates over time. This finding further supports the assumption
that most of this load reduction was likely the result of the removal and proper disposal of PCBscontaining OFEE. As described in Section 3.3, during the late 1980s and 1990s, electrical
utilities implemented voluntary equipment replacement programs specifically designed to
remove PCBs-containing OFEE. Past statements provided to the Regional Water Board by
PG&E support the assertion that the majority of PCBs-filled equipment had been replaced by
the early 2000’s (PG&E 2000). Additional removals have continued to occur, albeit at a slower
pace, due to routine maintenance programs that replace older electrical equipment that is more
likely to contain PCBs with newer equipment that does not contain PCBs. Information provided
to the Regional Water Board by PG&E on maintenance records from their Emeryville processing
facility supports this assertion (PG&E 2000). Those data indicate that in 1999, approximately
10% of the 22,000 pieces of OFEE that were dismantled and disposed of at the Emeryville site
had PCBs at concentrations at or above 50 ppm. This information further supports the assertion
that a large mass of PCBs that were in use during the peak period have since been removed.
However, this information also indicates there are still large numbers of equipment that contain
PCBs at high concentrations in active service across the Bay Area. Although no information was
provided on the percent of equipment that contained PCBs at lower concentrations (i.e., below
50 ppm), equipment with these lower concentrations are also potential sources to stormwater.
Current spill reports in Cal OES records further corroborate that PCBs-containing equipment are
still in use across the Bay Area, both at concentrations above and below 50 ppm (see Section
3.4.1).
The value for Term 1.3 will vary, depending on the number of years during the time period of
interest. For example, to calculate the PCBs loads that have already been reduced due to
equipment removals since the start of the PCBs TMDL and the current date (i.e., between 2005
and 2020), the value for Term 1.3 is 15 years.
Assuming the annual average PCBs-containing equipment removal rate remains constant over
time, then the current (2020) and future stormwater loads of PCBs from electrical equipment
can be estimated along with the associated timeframe to achieve removal of all PCBscontaining equipment. The results are presented in Table 5.3. The calculation starts with the
assumed TMDL baseline load of 1.1 kg/yr, multiplied by the annual average load reduction rates
presented in Table 5.2 and the 15-year period since the TMDL baseline load estimates in 2005.
The results of this calculation demonstrate PCBs loads to stormwater have been reduced by
0.215 kg/yr to 0.792 kg/yr (average = 0.380 kg/yr). The resulting Bay Area PCBs stormwater
loads from electrical equipment in 2020 ranges from 0.308 kg/yr to 0.886 kg/yr (average = 0.721
kg/yr). Based on these current loading estimates, it will take between 20 and 80 years before all
of the PCBs-containing OFEE in the Bay Area have been removed from service.
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Table 5.3 Estimated PCBs loads to Stormwater from PCBs-containing oil-filled electrical equipment (OFEE) in the
San Francisco Bay Area in 2005 and 2020, based on assumed load reduction rates, and the additional time before all
PCBs-containing OFEE are removed from active service.

Time to
Remove all
PCBscontaining
OFEE from
active
service
(Years)

Equipment
Removal Scenario

Estimated
PCBs Load to
Stormwater in
2005
(kg/yr)

Average
Load
Reduction
Rate per
Year
(%/year)

Estimated
PCBs
Loads
Reduced
since 2005
(kg/yr)

Estimated PCBs
Load to
Stormwater in
2020
(kg/yr)

Low Reduction Rate

1.1

1.3%

0.215

0.886

77

Average Reduction
Rate

1.1

2.3%

0.380

0.721

43

High Reduction Rate

1.1

4.8%

0.792

0.308

21

5.3.2 Data Inputs to Calculate PCBs Loads Reduced for Action 2
PCBs loads reduced due to enhanced spill cleanup and reporting (Action 2) can be calculated
by multiplying the current annual mass of PCBs released to MS4s due to spills by an enhanced
cleanup efficiency rate. The data inputs needed for this calculation include the following 3 terms:
Term 2.1(Msp ) =

Average annual mass of PCBs released in spills (kg/yr).

Term 2.2 (SWi ) =

Estimated percent of spilled PCBs mass that enters the MS4 without
the enhanced spill cleanup and reporting protocols.

Term 2.3 (Ef )

Efficiency of the enhanced spill cleanup and reporting protocols to
reduce spilled PCBs released to MS4s (percent).

=

The recommended values for each of the terms above are presented in Table 5.4.

Table 5.4 Recommended values for each of the terms required to account for the PCBs load reductions achieved
through implementation of Action 2, enhanced spill cleanup and reporting.

Term

Value

Units

Source

2.1

2.3

kg/yr

Section 5.3.2 (this report)

2.2

1

%

McKee et. al. (2006)

%

Section 5.3.2 (this report)

10
2.3

25
50

The values in Table 5.4 were developed as described here. First, the ten most recent years of
Cal OES spill reports for OFEE in the Bay Area from the 1993-2017 reports discussed in
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Section 3.4.1 were reviewed. Between 2008 and 2017, a total of 507 spills of electrical
equipment oils were reported. The reports document the total volume of oil spilled as
approximately 24,300 gallons. However, most of the reports provided limited or no information
on PCBs concentrations. Nearly 50% of the reports identified the PCBs concentration as
unknown, and 40% of the reports identified PCBs concentrations as < 50 ppm based on
equipment labels. Only 9% of the reports provided information on measured PCBs
concentrations in the spilled oils. The reported concentrations spanned a range from 1 ppm up
to 720 ppm, with an average of 110 ppm. Given the limited data on concentrations of PCBs in
the spilled oils, the mass of PCBs released in these spills is uncertain. Using the average
measured PCBs concentration of 110 mg/kg, the average annual mass of PCBs released in
spills was calculated as 0.9 kg/yr. However, not all spills are reported to Cal OES. Review of
internal PG&E spill reports that were provided to the Regional Water Board for a 7-year period
from 1994 to 2000 (PG&E 2000) showed that only 40% of the spills identified in internal records
had also been reported to Cal OES during that time period. For the spills not reported to Cal
OES, ~30% had measured PCBs concentrations ranging from 1 ppm to 700 ppm, with an
average of 113 ppm. Based on this information, the Cal OES reports between 2008 and 2017
represent only 40% of spills, and accordingly increase the estimated total mass of PCBs
released during spills to 2.3 kg/yr.
Applying the McKee et al. (2006) assumption that 99% of PCBs released during spills are
successfully cleaned, and 1% remain in the environment, then 0.023 kg/yr of spilled PCBs
remain in the environment and available for removal in stormwater. Enhanced cleanup protocols
that increase the cleaning efficiency by 10%, 25%, and 50% would result in additional removal
of between 0.002 and 0.012 kg/yr of PCBs. These estimates are summarized in Table 5.5. This
project did not identify any additional information that could be used to further refine or improve
the data inputs shown in Table 5.4 that were used to calculate the potential load reductions due
to implementation of enhanced cleanup protocols shown in Table 5.5.

Table 5.5 Estimated annual PCBs load reduction for implementing enhanced spill response and reporting for oilfilled electrical equipment (Action 2).

Annual Load
Reduction Due to
Improved Cleanup
Protocol
(kg/yr)

Annual Mass
of PCBs
released in
spills (kg/yr)

Current
cleanup
efficiency

Current PCBs
Load to
Stormwater due
to spills (kg/yr)

Assumed
Improved
Cleanup
Protocol
Efficiency

Low

2.3

99%

0.023

10%

0.002

Mid

2.3

99%

0.023

25%

0.006

High

2.3

99%

0.023

50%

0.012

Scenario
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List of Stores in the SCVURPPPP IPM Store Partnership Program and Training Dates

City

Store Name

Address

FY11-12
Training

FY12-13
Training

FY13-14
Training

FY14-15
Training

FY15-16
Training

FY16-17
Training

FY 19-20

FY17-18
Training

FY18-19
Training

FY19-20
Training

Campbell
1

Home Depot

480 E Hamilton Ave

2

SummerWinds
Nursery

2460 S Winchester Blvd

9/19/11

2/25/20 (2
trainings)

5/15/14
6/26/13

3/9/15

5/31/17

1/31/18

Cupertino
3

SummerWinds
Nursery

1491 S De Anza Blvd

6/25/12

6/11/14

4

Yamagami's
Nursery

1361 S De Anza Blvd

1/24/12

1/21/14

2/17/16

2/28/18
1/11/18

Los Altos
5

Los Altos Nursery

245 Hawthorne Ave

6

Los Altos True
Value Hardware

441 1st St

8/19/14
1/24/19

Los Gatos
7

Ace Los Gatos
Hardware

15300 Los Gatos Blvd

10/10/14

Home Depot

1177 Great Mall Drive

11/19/14

3/10/17

Milpitas
8

10/21/2019

Mountain View
9

Blossom True Value
1297 W El Camino Real
Hardware

Palo Alto
10

Ace Hardware

875 Alma Street

1/29/15

11

SummerWinds
Nursery

725 San Antonio Rd

6/8/12

2435 Lafayette St

2/23/12

6/5/14

5/2/17
2/24/16

Santa Clara
12

Home Depot

11/24/15

1

1/29/19
2/28/18
2 trainings

List of Stores in the SCVURPPPP IPM Store Partnership Program and Training Dates

City

FY11-12
Training

FY12-13
Training

FY13-14
Training

Store Name

Address

13

Ace Hardware

2253 Lincoln Ave

14

Almaden Valley
Nursery

15800 Almaden Exwy

15

Home Depot

2181 Monterey Road

3/14/14

16

Home Depot

2855 Story Road

4/18/14

17

Home Depot

635 W Capitol Expy

2/24/13

18

Home Depot

1855 Hillsdale Ave

5/8/13

19

Home Depot

975 De Anza Blvd

20

Home Depot

920 Blossom Hill Rd

21

Payless Nursery

2927 S King Rd

FY14-15
Training

FY15-16
Training

FY16-17
Training

FY 19-20

FY17-18
Training

FY18-19
Training

San Jose
6/20/14
6/29/12

11/22/16

6/28/13

2/10/17
4/13/16
6/18/18
12/9/15
10/26/16
11/8/14
4/25/14

3/1/17

Saratoga
22

Ace Hardware

12870 Saratoga
Sunnyvale Rd

Sunnyvale
23

Home Depot

680 Kifer Rd

3/27/15

2

1/31/19

FY19-20
Training

Our Water - Our World Training
Pre-Training Survey Summary
FY 19-20
(Home Depot in Milpitas and Campbell)
Number of Attendees: 15
Number of Evaluations: 15

#

Knowledge Survey Question
When water enters a storm drain,

1. does it go to a treatment plant
before it reaches a creek?
When water enters a sanitary
sewer from a house drain like your
sink or toilet, are pesticides
2.
removed at the sewage treatment
plant before the treated water
reaches a creek or Bay?
Is it more effective to treat an ant
3. infestation with a bait station
rather than a spray?

Where is your local household
4. hazardous waste collection facility
located?

•
•
•
•
•
•
•
•
•

Yes

No

I Don’t
know

2

12

1

4

8

3

10

5

0

Online (3)
Don’t know (3)
Customer service
Receiving
Santa Clara Hazardous Waste
HHW.org
Waste Water dept
City (2)
SCC Website PA Zero Waste website

5. Which sentence best describes Integrated Pest Management (IPM) (choose one)
( 0 ) a. IPM only uses pesticides.
(15) b. IPM uses pest identification, trapping, beneficial insects, and pesticides (only of needed).
( 0 ) c. IPM does not rely on identifying pests/diseases before treating.

6. Which of these is the most effective IPM method for managing aphids? (choose one)
( 2 ) a. Apply fast acting fertilizers
(11) b. Spray insecticidal soaps and/or prevent ants from vegetation with tanglefoot or bait stations.
( 2 ) c. Use products with pyrethroids

The Our Water – Our World program is a consortium of local water pollution prevention
agencies and the Bay Area Stormwater Management Agencies Association (BASMAA),
working to protect local creeks, bays and wetlands, including San Francisco Bay.

Our Water - Our World Training
Post-Training Survey Summary
FY 19-20
(Home Depot in Milpitas and Campbell)
Number of Attendees: 15
Number of Evaluations: 15

#

Knowledge Survey Question

When water enters a storm drain, does it go to a treatment plant before
it reaches a creek?
When water enters a sanitary sewer from a house drain like your sink or
2. toilet, are pesticides removed at the sewage treatment plant before the
treated water reaches a creek or Bay?

1.

3.

Is it more effective to treat an ant infestation with a bait station rather
than a spray?

4. Where is your local household hazardous
waste collection facility located?

•
•
•
•

Yes

No

I Don’t know

2

13

0

3

12

0

13

2

0

HHW.org (9)
Look online (4)
Customer service UC IPM
Water Treatment Facility

5. Which sentence best describes Integrated Pest Management (IPM) (choose one)
( 0 ) a. IPM only uses pesticides.
(14) b. IPM uses pest identification, trapping, beneficial insects, and pesticides (only of needed).
( 1 ) c. IPM does not rely on identifying pests/diseases before treating.

6. Which of these is the most effective IPM method for managing aphids? (choose one)
( 1 ) a. Apply fast acting fertilizers
(11) b. Spray insecticidal soaps and/or prevent ants from vegetation with tanglefoot or bait stations.
( 3 ) c. Use products with pyrethroids

Training Evaluation Questions
I learned at least one eco-friendly pest management
method today
The training will help me recommend and/or sell
eco-friendly products
I can comfortably share what I learned with
customers and/or co-workers
I can easily use the Our Water - Our World shelf-tags
and fact sheets to inform customers about less toxic
pest management
1

Disagree

Neutral

Agree

0

1

14

1

0

14

0

1

14

0

1

13

Too much info

Just right

Not enough
info

0

13

0

Printed resource materials from this training were

What part of the Training was most helpful?

What part of the training could be improved?

•
•
•
•
•
•
•
•

How to treat specific pests
All of it (5)
Knowing the different resources available
New product info
Folder (2)
Identifying proper products for insect control
Understanding labels – demo
Details on insect treatment

•
•
•
•
•

Don’t know
None
No (bring coffee)
Sitting down and taking more time
Survey

The Our Water – Our World program is a consortium of local water pollution prevention
agencies and the Bay Area Stormwater Management Agencies Association (BASMAA),
working to protect local creeks, bays and wetlands, including San Francisco Bay.
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Santa Clara Valley Green Gardener Training
Program
FY 19-20 Activities

Background
In FY 07-08, the Program piloted the first Santa Clara Valley Green Gardener training. The
Green Gardener program is an educational initiative that brings quality training to professional
landscapers, gardeners, and landscape maintenance workers on how to “garden green”.
The Green Gardener Program is offered at two levels, Basic and Advanced. Each training level
consists of ten, two-hour sessions on sustainable landscaping topics. Students must attend at
least 80 percent of the classes and pass a final examination to be placed on the Green Gardener
list promoted to the public. To maintain their status as Green Gardeners, individuals must meet
annual continuing education requirements.
All trainings are conducted in collaboration with the Sunnyvale-Cupertino Adult Community
Education (ACE) and the Master Gardeners of Santa Clara County.
FY 19-20 Santa Clara Valley Basic Green Gardener Training
The Program conducted the Basic Green Gardener training in FY 19-20. Due to low enrollment
numbers, the English and Spanish classes were combined into one bilingual (English and
Spanish) class. The bilingual class was held on Wednesdays, August 28 to November 6, 2019.
The Program provided funds toward student fees, guest speaker fees, teacher fees, and
supplies (binders, handouts, and baseball caps with the Green Gardener logo).
Due to shelter-in-place mandates, the Program did not offer in-person spring classes for Green
Gardeners to re-certify. Program staff sent a list of available online classes to Green Gardeners
as a re-certification option.
The Green Gardener trainings were publicized via mailings, email, radio ads, the Watershed
Watch website, and social networking sites. Outreach was conducted to landscape companies
to inform them of the opportunity to become certified Green Gardeners and help them expand
their business prospects. Outreach to residents was conducted to inform them about the
availability of trained Green Gardeners. Outreach efforts included the following:
•
•
•
•
•

Advertising on radio, television and online;
Posting training announcements on the Watershed Watch website, Facebook, and Twitter
pages;
Mailing of the registration flyer to landscape maintenance companies by the Program.
Distributing flyers at outreach events; and
Posting the list of trained Green Gardeners on the Watershed Watch website.

Annual Report FY 19-20
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Evaluation of Effectiveness
In FY 19-20, a total of 21 individuals completed the Green Gardener training.
A summary of the evaluations from the Green Gardener training indicates that attendees found the
class very useful and will be making changes to their landscape management practices based on
what they learned at the trainings. Attendees were required to take a final test to receive the
certificate of completion. This ensured that they understood the curriculum and will be able to
implement the practices at their client locations.
Currently, the Santa Clara Valley Green Gardener List includes 90 Green Gardeners. Of these, 65 are
landscape professional and 25 are individuals that do not provide professional services. The list of
Green Gardeners is distributed at outreach events and is available online at
http://www.mywatershedwatch.org/findgardener.html.
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Santa Clara Valley Green Gardener Final Evaluation
Number of Evaluations in English: 18
Number of Evaluations in Spanish: 3
1. Which cities do you have clients located in or have worked on jobs there within the past year?
(Circle all that apply)
Campbell 10
Cupertino 8
Los Altos 7
Los Altos Hills 6
Los Gatos 9
Santa Clara 7
Milpitas 2
Monte Sereno 5 Mtn. View 6
Palo Alto 8
San Jose 14
Saratoga 9
Sunnyvale 8
Unincorporated Santa Clara County 6
Other San Francisco, Pleasanton, Fremont (2), Atherton, San Carlos, San Mateo, Hillsborough,
Redwood City, Woodside, Union City, Hollister, Fresno.
2. Were the following topics useful? (check one that applies)
TOPIC

Soils

USEFUL

18

SOMEWHAT
USEFUL

2

NOT
USEFUL

0

DID NOT
ATTEND

0

COMMENTS

•
•

Pruning

17

2

1

1

•

•

•
•
•
•
Right Plant, Right Place 16

4

0

0

•
•
•

1

A very important aspect in
any type of gardening.
Learned a lot.
Too many landscapers do
not know the proper
pruning needed for a
healthy landscape.
You should touch on
following municipal codes,
following City/County
ordinances and getting
proper permits. This is
super important for
contractors so that they and
their clients don’t get
citations and fines.
Great lesson.
I feel like technique could
have gone over more.
Already knew some.
Pruning wasn’t hands on
up close (tools).
This is important to
educate clients on this
aspect.
Already knew some.
They could teach how to
plant and how deep in the
soil.

TOPIC

USEFUL

Integrated Pest Mgmt.

15

SOMEWHAT
USEFUL

4

NOT
USEFUL

0

DID NOT
ATTEND

1

COMMENTS

•

•
•

Compost / Mulches

15

3

1

0

•
•

Fertilizers

15

5

0

0

Irrigation (1, 2, 3)

17

3

1

0

•

12

7

1

0

I love mulch and know it’s
so beneficial
Worm bin on test but
wasn’t in the handout.

•

Lawn sprinklers not part of
my job.
They didn’t teach how to
install irrigation.
Previously knew the info.

•
•

Great to keep in mind.
Can’t relate to the point.

•

Air Quality

Not all pests require the
use of chemicals and it is
important to be educated
on other methods.
Need more of the
brochures.
Information on the types of
flowers to attract beneficial
insects wasn’t in the
handouts.

3. What did you think of the following guest speaker presentations? (check one that applies)
TOPIC
USEFUL SOMEWHAT
NOT
DID NOT
COMMENTS
USEFUL
USEFUL
ATTEND
Air Quality

11

5

0

1

•
•
•
•
•

Right Plant
Right Place

14

4

1

0

•
•
•
•
•
•

2

I had no idea how much lawn
equipment pollutes.
Very helpful.
So many interesting facts.
Was late b/c job.
One sided info – too anti-gas.
More info.
I love CA natives.
Love anyone CNPS.
This guy was awesome.
In depth knowledge of native
plants.
More worksheets would have
been helpful. Too personal.

4. Will you be changing any of your landscape management practices based on what you have
learned in class?
Yes 18
No 0
5. Please provide one or two examples of a practice that you will be changing:
o Talking to clients about leaving leaf debris and reduce green waste.
o Catch can test. To be able to set up proper irrigations. E, M, P, B, and C to educate clients and all
other resources.
o Irrigation, I used to only do design but now can take it a step further.
o Keeping more organic matter in landscape areas where appropriate. Utilizing some of the irrigation
forms to stay aware of my contractor’s successes and areas for improvement. Try more IPM for
landscape pests where appropriate.
o Pruning, trimming (fertilizing, schedule, water schedule).
o Implementing a more thought out and well-designed irrigation system by hydrozone and water
needs. Creating my own compost for my personal garden.
o Pruning. Air quality.
o Better Irrigation (especially in terms of setting the correct timing).
o Change the setting of irrigation system.
o Use IPM to control pests. Use catch can test for irrigation management.
o Irrigation.
o Irrigation: change the controllers to ones that can be run more than once a day.
o Mulching of grass.
o Better use of irrigation.
o Irrigation system. Pruning trees.
o Less leaf blowing and better IPM practices.
o Be loyal to the soil. Start from analyzing to soil first then troubleshooting.
o Will now specify fertilizers when requiring bids from contractors.
6. Which benefits from this program are important to you? (check one that applies)
NOT
COMMENTS
BENEFIT
IMPORTANT
SOMEWHAT
IMPORTANT
IMPORTANT
17
0
0
Information &
Training
Comparing ideas
with others

13

7

1

•

Best way to learn new
techniques.

Meeting with
experts and guest
lecturers

10

5

0

•

Loved meeting and learning
by industry professionals.

Getting on the
certification list
for Green
Gardeners for
public outreach

10

6

1

7. Would you recommend this Green Gardener class to a co-worker or another landscape
professional?
Yes 18
No 1
3

8. Would you be interested in taking an advanced Green Gardener course?
Yes 19
No 1 Maybe 1
9. Do you work for:

Yourself 12

Company 5

Government Agency 2

10. How many different landscape maintenance clients do you have?
None 3
1-10 7
11-20 3
20+ 5
11. Please tell us about how much landscape maintenance training you have had before taking this
class:
None 5
Some classes 9
A degree in horticulture or other program 5
12. Please tell us other suggestions you may have to make the Green Gardener classes better:
o I would like to see more info class on the importance of soil. More native plants choices.
o If possible, have a binder or photos of a Green Landscape.
o A program for apprenticeships with industry professionals. Lots of second language students,
sometimes details get lost.
o Great class learned a lot.
o Some exam questions were not clear. Questions should not lead to confusion.
o More practice.
o I think a list of key vocabulary words with definitions would be helpful. Work sheets are always
helpful.
o Grading took too long.
o Shorten last class for only review and grading of test. No extra explanations necessary

4

Green Gardener Training – Fall 2019
(Dé la vuelta para obtener información en español)

Expand your business using Green Gardening techniques!
Two Training Sessions: One in English and one in Spanish
Each training session consists of 10 classes

Wednesdays: August 28, 2019 to October 30, 2019, 4:30 PM - 6:30 PM – English
Thursdays: August 29, 2019 to October 31, 2019, 4:00 PM - 6:00 PM – Spanish
Cost:
$60 for landscape professionals (with proof of employment); $120 for others
Location: Fremont Union High School District – Adult School
(Located at Vallco – next to Benihaha)
10123 North Wolfe Rd., Suite 2085, Cupertino, CA 95014

Register Online:
https://fuhsdadultschool.asapconnected.com/?#CourseGroupID=44847
Learn to:







Design and fix sprinklers and drip
irrigation systems
Select the right plants to save water
and reduce the use of pesticides
and fertilizers
Solve pest problems without using
toxic pesticides
Prune correctly
Mulch and Compost

“All the practices are just about trying to make your
yard work better – work in a more natural manner.” –
Green Gardener Brian Debasitis, Owner of Mauby Landscape Service
“I paid for two of the people I work with to do the
training in Spanish, because I think it’s a great
program.” – Green Gardener Bonnie Brock, Owner of Bonnie
Brock Landscape Design
“A healthier, more sustainable garden saves money in
the long run.” – Green Gardener Maryanne Quincy, Owner of
Q-Gardens

Receive:



Certification of Completion and Green Gardener Card
Free Publicity on Local Gardening Websites
 http://ourwaterourworld.org/Green-Gardener
 www.MyWatershedWatch.org/greengardener.html
 http://mgsantaclara.ucanr.edu/community-programs/

For More Information, visit
www.MyWatershedWatch.org/greengardener.html
The Santa Clara Valley Green Gardener Program is funded by the Santa Clara Valley Urban Runoff Pollution Prevention Program,
a coalition of local government agencies.

Entrenamiento de Jardineros Verdes – Otoño 2019
(Turn Over for Information in English)

¡Aumente su negocio usando practicas de jardinería sostenibles!
Dos sesiones a partir de septiembre: Una en inglés y una en español
Cada sesión de entrenamiento consta de 10 clases

Wednesdays: August 28, 2019 to October 30, 2019, 4:30 PM - 6:30 PM – English
jueves: 29 agosto hasta 31 octubre, 2019, 4:00 PM - 6:00 PM - español
Costo:
Localidad:

$60 para profesionales del jardinería (con prueba de empleo); $120 para otros
Fremont Union High School District – Adult School
(Located at Vallco – next to Benihaha)
10123 North Wolfe Rd., Suite 2085, Sunnyvale, CA 95014

Para registrarse
https://fuhsdadultschool.asapconnected.com/?#CourseGroupID=44847

Aprenda como:







Diseñar y fijar aspersores y
sistemas de riego por goteo
Seleccione las plantas adecuadas
para ahorrar agua y reducir el uso
de pesticidas y fertilizantes
Resuelva los problemas de plagas
sin usar pesticidas tóxicos
Podar correctamente
El mantillo y abono

“Todas las prácticas son sólo acerca de tratar de hacer
que su jardín trabaje mejor - que trabaje de una manera
más natural.” – Brian Debasitis. Jardinero verde y Propietario de
Mauby Landscape Service
“Pagué por dos de las personas con las que trabajaron
para facilitar en entrenamiento en español, porque creo
que es un gran programa.” – Bonnie Brock. Jardinero verde y
Propietario de Bonnie Brock Landscape Design
“Un jardín más aludable y más sostenible ahorra dinero
en el largo plazo.” – Maryanne Quincy, Jardinero verde y
Propietario de Q-Gardens

Recibirá:




(Todos los testimonios traducidos del Inglés)

Certificación de Finalización
Tarjeta de jardinero verde
Publicidad gratuita en los sitios web de jardinería local
 http://ourwaterourworld.org/Green-Gardener
 www.MyWatershedWatch.org/greengardener.html
 http://mgsantaclara.ucanr.edu/community-programs/

Para más información, visite www.MyWatershedWatch.org/greengardener.html

El programa de jardineros verdes “Santa Clara Valley Green Gardener Program” está financiado por el programa “Santa Clara Valley Urban Runoff Pollution
Prevention Program,” una coalición de agencias gubernamentales locales.

Is Your Gardener a
Green Gardener?
Hire a Santa Clara Valley Green Gardener to maintain your garden using sustainable landscape
maintenance practices. Santa Clara Valley Green Gardeners have received training to:
• Use resources wisely, conserve water, protect the soil, and reduce waste.
• Improve the health, appearance and value of landscapes.
• Reduce urban runoff and stormwater pollution from landscape maintenance activities
These Santa Clara Valley Green Gardeners provide professional landscape design, construction
and/or maintenance services throughout Santa Clara County.
Green Gardener
Name

Business Name

Type of Service

Phone Number

Agustin Barrera
Sanchez

California Nativescapes

Design, Construction & Maintenance

408-243-5663

Alberto Ayala

Gachina Landscape
Management

Construction & Maintenance

650-853-0400

Alejandro Gatica

N/A

Maintenance

650-793-1311

Alex Meija

C. Guzman
Landscaping

Maintenance

408-533-3068

Antonio Ocegueda

Greener Maintenance
Service

Maintenance

408-729-6097

Arnold Gutierrez

Azthetic Landscaping

Maintenance

408-646-6513

Design

310-770-0164

Maintenance

408-781-7624

Design & Maintenance

650-465-9073

Construction, Maintenance, Design

408-770-6661

Astrid Chevallier
Aureliano Rueda Rios
Bonnie Brock *
Brian Bost

The Art Garden – by
Purple Red
Green Works – In
Silence
Bonnie Brock
Landscape Design
Paradise Garden &
Landscape

Brian Brownie

Clean Air Lawn Care

Maintenance

408-702-5965

Carlos Arreola

Arreola’s Landscaping

Maintenance

408-393-0680

Carrie Parker *

Carrie Parker

Fine Gardening & Maintenance

650-450-8122

Cesar Arellano

AB Landscaping, Inc.

Design and Construction

408-489-1576

Christopher Mahan

Mahan & Sons, Inc.

Construction & Maintenance

408-761-0028

Cruz Sandoval *

Sandoval Garden
Service

Maintenance

408-272-8806

Daniel Mahan

Mahan & Sons, Inc.

Construction & Maintenance

408-688-7415

Dawson Bean

Lane Irrigation
Equipment Company

Irrigation Troubleshooting

408-377-5600

Diane Mahan

Mahan & Sons, Inc.

Construction & Maintenance

408-761-8480

Dominique Lala

Dominique Lala

Design & Maintenance

408-279-1993

Green Gardener
Name

Business Name

Type of Service

Phone Number

Emigdio Barrera
Sanchez

California Nativescapes

Design, Construction & Maintenance

408-243-5663

Ernesto Jasso

Ernesto Jasso

Maintenance

650-417-1174

Francisco Vargas

JPA Landscape &
Construction, Inc.

Construction & Maintenance

925-960-9602

Gabriel Sanchez
Garcia

C. Guzman
Landscaping

Maintenance

408-375-0507

Design, Construction & Maintenance

510-449-1209

Construction & Maintenance

925-960-9602

Maintenance

831-902-9153

Maintenance

408-201-2984

Construction, Maintenance, Design

408-691-9358

Gerold Marroquin
Guillermo Inguanzo
Haide Guzman
Israel Fonseca *
Jacqueline Marsey

MM Landscape
Services, Inc.
JPA Landscape &
construction, Inc.
C. Guzman
Landscaping

F&H Landscaping &
Maintenance
Paradise Garden &
Landscape

Jaime Hernandez *

Maranatha Landscaping

Design, Construction & Maintenance

408-348-0655

Janet Bell *

Garden Sense, Inc.

Design, Construction & Maintenance

650-369-3400

Jeremy Moss

J. Moss Landscaping

Construction & Maintenance

408-772-0309

Jesus Alvarado

Alvarado Landscape
Consulting

Design, Construction & Maintenance

510-304-3400

Jonny Sanchez

California Nativescapes

Design, Construction & Maintenance

408-243-5663

Jose Berumen *

BG Landscaping
Services

Maintenance

408-706-8792

Juan C. Gonzalez *

Miranda’s Landscaping

Maintenance

408-509-6435

Juan Guzman

Maintenance

408-687-5320

Julie Chau

C. Guzman
Landscaping
J J & J Landscape
Management, Inc.

Design & Maintenance

510-304-3199

Julie Eaton

Farmscape

Urban Farming

408-910-5133

Jying Yang

Promised Greenland

Design & Maintenance

408-409-9316

Kimberley Jamar

Kim Jamar Landscape
Design

Design & Maintenance

925-818-3477

Konstantin Kuehn

Garden Sense, Inc.

Design, Construction, Maintenance

650-369-3400

Linda Eaton

N/A

Maintenance

408-739-4543

Lisa Sucre

Lisa's Landscape
Designs

Design/Arborist

408-533-3068

Manuel Ramirez

JPA Landscape &
Construction, Inc.

Construction & Maintenance

925-960-9602

Marie Haka

California Nativescapes

Design, Construction & Maintenance

408-243-5663

Mark McCabe *

Mark R. McCabe
Landscape

Construction

408-978-2965

Mary Dateo

Dateo Design

Design

650-440-6279

Maryanne Quincy *

Q-Gardens Landscape
Design

Design

408-739-5493

Miguel Vazquez *

Vazquez Landscaping

Maintenance

408-702-0699

Mike Lefforge

Paradise Garden &
Landscape

Construction, Maintenance, Design

408-561-6231

Green Gardener
Name

Business Name

Type of Service

Phone Number

Morgan Kelly

Garden Sense, Inc.

Design, Construction, Maintenance

650-369-3400

Natalie Honjo

Natalie's Workshop

Water conservation, garden
consultation and design

408-421-1754

Nick Nevarez

Clean Air Lawn Care

Maintenance

408-603-9440

Nolan Holl

Azthetic Design

Construction, Maintenance, Design

408-843-3835

Pedro Alvarez *

F&H Landscaping

Maintenance

408-201-2984

Peggy Lin Hung *

Peggy Lin Hung
Landscape Design

Design

650-949-3639

Philip Orta

N/A

Design & Maintenance

408-409-9316

Rebecca
Schoenenberger

California Nativescapes

Design, Construction, Maintenance

408-666-1822

Shelkie Tao

WaterSmart Garden

Design & Maintenance

669-232-3798

Design

650-492-1779

Construction

408-691-4607

Stefanie Tal
Valerie Whitehill

TalScapes Design and
Consultation
Whitehill Landscape,
Inc.

Victor Orozco

N/A

Maintenance

408-691-4607

Victor Prosak

Avery Construction Co.

Construction & Maintenance

408-209-6007

Wendy Vuong

J J & J Landscape
Management, Inc.

Design, Construction, Maintenance

510-396-6945

* Green Gardeners marked with an asterisk (*) have taken the Advanced Green Gardener training in addition to the
Basic Green Gardener training.

The following individuals have taken our Green Gardener training but do not provide professional services.
Erik Acosta

Gernaro Munoz

Jose Segura

Arturo Apreciado

Sajeemas (Mint) Pasakdee

Stefanie Tal

Robert Brown

Raul Salazar

Vera Cordova Mendoza

Gloria Chen

Nazmeen Schroeder

Kazuyo Levitan

Jaime Echeverria

Nidhi Shah

Vanessa Swing

Gus Fotis

Sheila Strand

Bryan Murphy

Cecily Gordon

Yuki Takizawa

Heather Ernst

Cindy Hart

Alexandra Taratutin

Chin-Yen Yang

Laura Monczynski
Congratulations Graduates!
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September 30, 2020
Michael Montgomery, Executive Officer
California Regional Water Quality Control Board, San Francisco Bay Region
1515 Clay Street, Suite 1400
Oakland, CA 94612
Subject: FY 2019-20 Annual Report: MRP Provision C.9.f - Track and Participate
in Relevant Regulatory Processes
Dear Mr. Montgomery:
This letter and attachments are submitted on behalf of all 76 municipalities subject
to the requirements of the Municipal Regional Stormwater NPDES Permit (MRP).
The essential requirements of provision C.9.f (text attached) are to track U.S.
Environmental Protection Agency (USEPA) and California Department of
Pesticide Regulation (DPR) actions related to urban-uses of pesticides and actively
participate in the shaping of regulatory efforts currently underway. This provision
allows for cooperation among Permittees through the California Stormwater
Quality Association (CASQA), BASMAA, and/or the Urban Pesticide Pollution
Prevention Project (UP3 Project) – an approach the Permittees have engaged in for
a number of years. Recognizing this approach is the most likely to result in
meaningful changes in the regulatory environment, Permittees elected to continue
on this course in FY 2019-20 to achieve compliance with this provision. Oversight
of this provision is the purview of the BASMAA Board of Directors.
The actual work of tracking and participating in the ongoing regulatory efforts
related to pesticides was accomplished through CASQA. CASQA conducted its
activities on behalf of members and coordinated funding contributions and
activities through its Pesticides Subcommittee, a group of stormwater quality
agencies affected by pesticides or pesticides-related toxicity listings, TMDLs, or
permit requirements, as well as others knowledgeable about pesticide-related
stormwater issues. FY 2019-20 was another productive year for the Subcommittee.
The CASQA Pesticides Subcommittee’s annual report for FY 2019-20 (attached)
provides a comprehensive and detailed accounting of efforts to track and participate
in relevant regulatory processes as well as accomplishments related to pesticides
and stormwater quality.
We certify under penalty of law that this document was prepared under our
direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based
on our inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to
the best of our knowledge and belief, true, accurate, and complete. We are aware
that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

FY 2019-20 Annual Report: MRP Provision C.9.f - Track and Participate in Relevant Regulatory
Processes

Jim Scanlin, Alameda Countywide Clean Water Program

Karin Graves, Contra Costa Clean Water Program

Kevin Cullen, Fairfield-Suisun Urban Runoff Management Program

Matthew Fabry, San Mateo Countywide Water Pollution Prevention Program

Adam Olivieri, Santa Clara Valley Urban Runoff Pollution Prevention Program

Jennifer Harrington, Vallejo Flood & Wastewater District
Attachments
MRP Provision C.9.f
Pesticides Subcommittee Annual Report and Effectiveness Assessment 2019-2020; California
Stormwater Quality Association; August 2020

September 30, 2020
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FY 2019-20 Annual Report: MRP Provision C.9.f - Track and Participate in Relevant Regulatory
Processes
MRP Provision C.9.f states:
C.9.f. Track and Participate in Relevant Regulatory Processes
i. Task Description – The Permittees shall conduct the following activities, which may be
done at a county, regional, or statewide level:
(1) The Permittees shall track U.S. EPA pesticide evaluation and registration activities
as they relate to surface water quality and, when necessary, encourage U.S. EPA to
coordinate implementation of the Federal Insecticide, Fungicide, and Rodenticide
Act and the CWA and to accommodate water quality concerns within its pesticide
registration process;
(2) The Permittees shall track DPR pesticide evaluation activities as they relate to
surface water quality and, when necessary, encourage DPR to coordinate
implementation of the California Food and Agriculture Code with the California
Water Code and to accommodate water quality concerns within its pesticide
evaluation process;
(3) The Permittees shall assemble and submit information (such as monitoring data) as
needed to assist DPR and county agricultural commissioners in ensuring that
pesticide applications comply with WQS; and
(4) As appropriate, the Permittees shall submit comment letters on U.S. EPA and DPR
re-registration, re-evaluation, and other actions relating to pesticides of concern for
water quality.
ii. Reporting – In their Annual Reports, the Permittees shall summarize participation efforts,
information submitted, and how regulatory actions were affected. Permittees who
contribute to a county, regional, or statewide effort shall submit one report at the county or
regional level. Duplicate reporting is discouraged.

September 30, 2020
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Pesticides Subcommittee
Annual Report and
Effectiveness Assessment
2019-2020
California Stormwater Quality Association

Final Report
August 2020

Pesticides Subcommittee Annual Report and Effectiveness Assessment
2019-2020

California Stormwater Quality Association

August 2020
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CASQA

Preface
The California Stormwater Quality Association (CASQA) is comprised of stormwater quality management organizations and individuals, including cities, counties,
special districts, industries, and consulting firms throughout California. CASQA’s membership provides stormwater quality management services to more than 22
million people in California. This report provides CASQA’s members with focused information on its efforts to prevent pesticide pollution in urban waterways. It is a
component of CASQA’s Source Control Initiative, which seeks to address stormwater and urban runoff pollutants at their sources. This report was funded by
CASQA, BASMAA, the Sacramento Stormwater Quality Partnership, and Alameda Countywide Clean Water Program.
This report was prepared by Stephanie Hughes under the direction of the CASQA Pesticides Subcommittee Co-Chair Dave Tamayo, with input from Dr. Kelly
Moran and Tammy Qualls of Qualls Environmental Consulting.

DISCLAIMER
Neither CASQA, its Board of Directors, the Pesticides Subcommittee, any contributors, nor the authors make any warranty, expressed or implied, nor assume any
legal liability or responsibility for any third party's use of this report or the consequences of use of any information, product, or process described in this report.
Mention of trade names or commercial products, organizations, or suppliers does not constitute an actual or implied endorsement or recommendation for or
against use, or warranty of products.

Copyright © 2020 California Stormwater Quality Association.
All rights reserved. CASQA member organizations may include this report in their annual reports provided credit is provided to CASQA. Short sections of text, not
to exceed three paragraphs, may be quoted without written permission provided that full attribution is given to the source.

August 2020
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Abbreviations Used in this Report
BACWA – Bay Area Clean Water Agencies

PAH – Polycyclic aromatic hydrocarbon

BE – Biological Evaluation

PEAIP – Program Effectiveness Assessment and Improvement Plan

CASQA – California Stormwater Quality Association

PMAC – Pest Management Advisory Committee

CEQA – California Environmental Quality Act

PPI – Pests, Pesticides, and Integrated Pest Management DPR initiative

CCRWQCB – Central Coast Regional Water Quality Control Board

PMP – Pesticides-specific Management Practice

CVRWQCB – Central Valley Regional Water Quality Control Board

PSC – CASQA Pesticides Subcommittee

CWA – Clean Water Act

SPCB – Structural Pest Control Board

DPR – California Department of Pesticide Regulation

SFBRWQCB – San Francisco Bay Regional Water Quality Control Board

EPA – United States Environmental Protection Agency

STORMS – Strategy to Optimize Resource Management of Storm Water (a
program of the State Water Board)

ESA – Endangered Species Act
FWS – U.S. Fish and Wildlife Service
FY – Fiscal Year (July 1 through June 30)
IPM – Integrated Pest Management
MAA – Management Agency Agreement between DPR and the Water
Boards
MS4 – Municipal Separate Storm Sewer System
NACWA – National Association of Clean Water Agencies
NPDES – National Pollutant Discharge Elimination System
OPP – U.S. EPA Office of Pesticide Programs
OW – U.S. EPA Office of Water

August 2020

SWAMP – California Water Boards Surface Water Ambient Monitoring
Program
SWRCB – State Water Resources Control Board or State Water Board
TMDL – Total Maximum Daily Load (regulatory plan for solving a water
pollution problem)
UP3 – Urban Pesticides Pollution Prevention Partnership
UPA – Urban Pesticide Amendments
UPCMP – Urban Pesticides Coordinated Monitoring Program
USGS – U.S. Geological Survey
Water Boards – California State Water Resources Control Board together
with the California Regional Water Quality Control Boards
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Executive Summary
This report by the Pesticides Subcommittee (PSC) of the California Stormwater Quality Association (CASQA) describes CASQA’s activities related to the goal of
preventing pesticide pollution in urban waterways from July 2019 through June 2020.
To address the problems caused by pesticides in California’s urban waterways, CASQA collaborates with the California State Water Resources Control Board and
the California Regional Water Quality Control Boards (Water Boards). By working with the Water Boards and other water quality organizations, we address the
impacts of pesticides efficiently and proactively through the statutory authority of the California Department of Pesticide Regulation (DPR) and EPA’s Office of
Pesticide Programs (OPP). More than 17 years of collaboration with Urban Pesticides Pollution Prevention (UP3) Partnership, as well as EPA and DPR staff, has
resulted in significant changes in pesticide regulation. CASQA’s activities and outcomes are described in Section 2. This year’s highlights include continued
progress on the State Water Board’s Urban Pesticides Amendments (UPA) project as well the pesticide regulator actions described below.
Near term/Current problems – Are actions being taken by State and Federal pesticides regulators and stakeholders expected to end pesticide-caused toxicity or
exceedances of pesticide water quality objectives in surface waters receiving urban runoff?
In Fall 2019, DPR finalized regulations to restrict carbaryl use and end sale of carbaryl consumer products. This action makes all carbaryl products in
California restricted materials, except for baits labeled only for agricultural use. This regulation was filed with the Secretary of State this spring and
will become effective on August 1st.
CASQA identified a product registration application containing novaluron and successfully requested this product be routed by DPR for surface water
review. The subsequent evaluation did not support registration. DPR subsequently issued a Notice of Proposed Decision to Deny the product.
CASQA shared its urban runoff expertise with pesticide regulators by preparing comment letters to EPA for seven pesticide reviews, providing the
Water Boards and other Partners with information that triggered additional letters on two more pesticide reviews, and participating in meetings and
conference calls focused on priority pesticides and long-term regulatory structure improvements. (See Tables 3, 4 and 5 and the Appendix.)
CASQA provided feedback to EPA regarding their Framework for Pesticides Risk Assessments Incorporating Endangered Species Act Biological
Evaluations (and eventually all pesticides risk evaluations for conventional pesticides) requesting that outdoor impervious surfaces be included in the
list of areas that receive pesticide treatment.
In response to continued requests from CASQA and Partners, EPA has begun following a precedent for improved label language for pool, spa, and
fountain chemicals that was established by the decisions for lithium hypochlorite and copper.
CASQA/UP3 reviewed scientific literature in order to update and prioritize the Pesticide Watch List, which it shared with pesticides regulators and
with government agency and university scientists to stimulate generation of surface water monitoring and aquatic toxicity data for the highest priority
pesticides. (See Table 2.)
Long term/Prevent future problems – Do pesticides regulators have an effective system in place to exercise their regulatory authorities to prevent pesticide
toxicity in urban water bodies?
DPR continues to demonstrate its commitment to addressing pesticide impacts on receiving waters through timely mitigation and implementation of
improved evaluation procedures.
The State Water Board continued to work toward adoption of the UPA. These amendments would institutionalize the State’s strategy of utilizing
pesticide regulations as the primary mechanism for addressing pesticide water quality problems associated with urban runoff, serving as a TMDL
August 2020
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alternative. Implementation will be supported by a new statewide urban runoff pesticides monitoring program intended to coordinate with existing
Water Board and DPR urban pesticides and toxicity monitoring programs.
In concert with the development of UPA, the Urban Pesticides Coordinated Monitoring Program (UPCMP) continued progress to establish the initial
framework of the monitoring program via the Steering Committee and Technical Committee.
CASQA continued to be an active participant in the UPCMP and recruited members to serve on both the Steering Committee and Technical
Committee. CASQA organized a meeting of DPR, Water Board, and CASQA representatives for July 24th for DPR to provide details to senior Water
Board management on DPR’s capacity and progress for addressing urban pesticide issues.
A paper was published that was co-authored by Dr. Kelly Moran, and staff from DPR, the State Water Board, and UC Davis, describing many of the
key elements of the coordination between DPR and the State Water Board.
Although many improvements have been made by OPP since the early 2000s, improvement in scientific evaluations supporting OPP’s regulatory
efforts and better understanding of urban runoff management systems are still necessary to adequately protect urban surface waters from pesticide
impairments. In recent years, the regulatory climate has changed, limiting support of progress by OPP in addressing these concerns.
In FY 2020-2021, CASQA plans to continue to address near-term pesticide concerns and seek long-term regulatory change. Future near-term and long-term tasks
are identified in Section 3, Tables 5 and 6. Key topics include:
Continued support of the eventual completion and adoption of the UPA by the State Water Board
Continued development of the UPCMP in partnership with the Water Boards, DPR, and EPA Region 9
Registration review-related activities at EPA for pyrethroids and fipronil (the only such opportunity for the next 15 years)
DPR registration applications and proposed decisions for new products

August 2020

Page 5 of 30

Pesticides Subcommittee Annual Report and Effectiveness Assessment 2019-2020

CASQA

Section 1. Introduction
1.1

IMPORTANCE OF CASQA’S EFFORTS TO IMPROVE PESTICIDE REGULATION

For decades now, the uses of certain pesticides in urban areas – even when applied in compliance with pesticide regulations – have adversely impacted urban
water bodies. Currently used pesticides are the primary cause of toxicity in California surface waters, including urban water bodies.1 Under the Clean Water Act
(CWA), when pesticides impact water bodies, local agencies may be held responsible for costly monitoring and mitigation efforts. To date, some California
municipalities2 have incurred substantial costs to comply with pesticides-related Total Maximum Daily Loads (TMDLs) and additional permit requirements. In some
cases (e.g., diazinon, chlorpyrifos), municipal compliance costs have continued more than a decade after termination of virtually all urban use. In the future, more
municipalities throughout the state could be subject to similar requirements, as additional TMDLs and Basin Plan amendments are adopted (Table 1). Meanwhile
local agencies have no authority to restrict or regulate when or how pesticides are used3 in order to proactively prevent pesticide pollution and avoid these costs.
Under federal and state statutes, EPA and DPR have the authority and responsibility to regulate pesticides and protect water bodies from adverse effects
(including impacts from pesticides in urban runoff). Unfortunately, until the relatively recent past these agencies did not recognize the need, nor did they possess
the institutional capacity to exercise their authority to protect urban water quality. As a result, past registration actions have allowed a number of pesticides (such
as pyrethroids and fipronil) to be used legally in ways that have resulted in widespread pollution in urban water bodies. This situation is depicted in Figure 1.
To change this situation CASQA is actively engaged with state and federal regulators in an effort to develop an effective pesticide regulatory system, based
primarily on existing statutes, that includes timely identification and mitigation of urban water quality impacts, and proactively prevents additional problems through
the registration and registration review processes (Figure 2).
Table 1. California TMDLs, Statewide Water Quality Control Plans, and Basin Plan Amendments Addressing Currently Registered Pesticides and/or
Toxicity in Urban Watersheds4
Water Board Region
Statewide

Water Body
All MS4s/All Urban Waterways:
Statewide Water Quality Control Plan amendments for urban pesticides
reduction [“Urban Pesticides Amendments”] (Inland Surface Waters,
Enclosed Bays & Estuaries, and Ocean)
Sediment Quality Objectives
(Enclosed Bays & Estuaries)
Toxicity Provisions (Inland Surface Waters and Enclosed Bays & Estuaries)

Pesticide
All Pesticides/All
pesticide-related toxicity

Status
In preparation

Sediment Toxicity 5

Approved

Toxicity 5

In preparation

See reports from the California Surface Water Ambient Monitoring Program Sediment Pollution Trends Program including Anderson, B.S., Hunt, J.W., Markewicz, D., Larsen, K.,
2011. Toxicity in California Waters, Surface Water Ambient Monitoring Program. California Water Resources Control Board. Sacramento, CA.
2 For example, Sacramento-area municipalities spent more than $75,000 in the 2008-2013 permit term on pyrethroid pesticide monitoring alone; Riverside-area municipalities
spent $617,000 from 2007 to 2013 on pyrethroid pesticide chemical and toxicity monitoring.
3 Local agencies in California have authority over their own use of pesticides but are pre-empted by state law from regulating pesticide use by consumers and businesses.
4 Excludes pesticides that are not currently registered in California, such as organochlorine pesticides.
5 These TMDLs/Plan provisions can trigger toxicity testing stressor source identification studies, and additional follow up, even when toxicity is linked to current pesticides.
1
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Water Board Region
San Francisco Bay
(2)
Central Coast (3)

Water Body
All Bay Area Urban Creeks
Santa Maria River Watershed
Lower Salinas River Watershed
San Lorenzo River Watershed (Santa Cruz)

Los Angeles (4)

Marina del Rey Harbor
Oxnard Drain 3 (Ventura County)
Calleguas Creek, its Tributaries and Mugu Lagoon

Central Valley (5)

Lahontan (6)
Santa Ana (8)

McGrath Lake (Ventura County)
Colorado Lagoon (Long Beach)
Dominguez Channel and Greater Los Angeles and Long Beach
Harbors Waters
Ballona Creek Estuary
Sacramento River and San Joaquin River Basins
Sacramento-San Joaquin River Delta Waterways
Sacramento & Feather Rivers
Sacramento County Urban Creeks
Lower San Joaquin River
Pesticide Discharge Prohibition
Newport Bay
San Diego Creek, and Upper and Lower Newport Bay

San Diego (9)

Shelter Island Yacht Basin (San Diego Bay)
Chollas Creek

6
7

CASQA
Pesticide
All Pesticide-Related
Toxicity
Pyrethroids, Toxicity
Pyrethroids, Toxicity
Malathion, Chlorpyrifos,
Diazinon 6
Chlorpyrifos 6

Status
Approved

Copper (Marine
antifouling paint) 7
Bifenthrin, Toxicity

Approved

Water & Sediment
Toxicity 5
Diazinon & Chlorpyrifos 6
Sediment Toxicity 5
Sediment Toxicity 5
Sediment Toxicity 5
Pyrethroids
Diazinon & Chlorpyrifos 6
Diazinon & Chlorpyrifos 6
Diazinon & Chlorpyrifos 6
Diazinon & Chlorpyrifos 6
All Pesticides
Copper (Marine
antifouling paint) 7
Toxicity (Diazinon &
Chlorpyrifos) 6
Copper (Marine
antifouling paint) 7
Diazinon 6

Approved
Approved
In development
Approved

EPA-Adopted Technical
TMDL
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
Approved
In preparation
EPA-Adopted Technical
TMDL
Approved
Approved

Use prohibited in urban areas (diazinon) or no meaningful use due to use limitations (chlorpyrifos).
Primarily addresses pesticides that are directly discharged and should not ordinarily appear in stormwater (marine antifouling paint).
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Figure 1. Current Pesticide Regulatory System.8

8

Photos in Figures 1 and 2 of spraying pesticide along a garage was taken by Les Greenberg, UC Riverside
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Figure 2. Proactive Use of the Pesticide Regulatory Structure to Restrict Pesticide Uses that have the Potential to Cause Urban
Water Quality Problems.
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CASQA’S GOALS AND APPLICATION TO PROGRAM EFFECTIVENESS ASSESSMENT

CASQA’s Vision for Stormwater, first approved by the Board of Directors in 2015, is periodically updated to reflect developments in stormwater management. In
August 2019, CASQA released an interim update to support the development of priorities for 2020.9 CASQA’s Vision, Action 1.3, is to “provide effective and
efficient solutions through true source control.” Among the three objectives described within Action 1.3 is “control toxicity in receiving waters from pesticide
application.” In support of this objective, the Vision identifies the following scope:

The effectiveness of CASQA’s efforts toward this scope can be expressed in relation to management questions established as part of Municipal Separate Storm
Sewer Systems’ (MS4s’) program effectiveness assessments that are required in some MS4 permits. With respect to addressing urban pesticide impacts on water
quality, the following two management questions, derived from the proposed scope for CASQA Vision Action 1.3, are suggested for inclusion in MS4s’ program
effectiveness assessment:
Question 1: (Near term/Current problems) – Are actions being taken by State and Federal pesticides regulators and stakeholders that are expected to
end recently observed pesticide-caused toxicity or exceedances of pesticide water quality objectives in surface waters receiving urban runoff?
Question 2: (Long term/Prevent future problems) – Do pesticides regulators have an effective system in place to exercise their regulatory authorities
to prevent pesticide toxicity in urban water bodies?
This report is organized to answer these management questions and is intended to serve as an annual compliance submittal for both Phase I and Phase II MS4s.
It describes the year’s status and progress, provides detail on stakeholder actions (by CASQA and others), and provides a roadmap/timeline showing the context
of prior actions as well as anticipated end goal of these activities. This report may also be used as an element of future effectiveness assessment annual
reporting.

9

https://www.casqa.org/about/strategic-plan-vision
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Section 2. Results of CASQA 2019-2020 Efforts
At any given time, there are dozens of pesticides with current or pending actions from the EPA or DPR. Addressing near term regulatory concerns is important
because some pesticides may pose immediate threat to water quality that can lead to compliance liability for MS4s, and because some of the regulatory decisions
made by EPA and DPR will last many years. For example, pesticide registration decisions are intended to be revisited on a fifteen-year cycle. To inform its
engagement on near-term regulatory concerns, CASQA uses the pesticide “Watch List” created by the PSC and the UP3 Partnership. The Watch List aids
CASQA and the UP3 Partnership in their prioritization of near-term efforts (Section 2.1).
Meanwhile, CASQA and the UP3 Partnership are also working on a parallel effort to effect long-term systemic changes in the regulatory process itself. By
identifying inadequacies and inefficiencies in the pesticide regulatory process, and persistently working with EPA and DPR to improve the overall system of
regulating pesticides, CASQA and the UP3 are gradually achieving results (Section 2.2).
2.1

NEAR-TERM REGULATORY CONCERNS

CASQA seeks to ensure that the Water Boards and EPA’s Office of Water (OW) work with DPR and the EPA’s OPP to manage problem pesticides that are
creating near-term water quality impairments. These efforts address CASQA Vision Action 1.3 as well as Phase II MS4 Program Effectiveness Assessment and
Improvement Plan (PEAIP) Management Question 1 regarding observed pesticide-caused toxicity or exceedances of pesticide water quality objectives in surface
waters receiving urban runoff.
Assessment Question 1: (Near term/Current problems) – Are actions being taken by State and Federal pesticides regulators and stakeholders that are
expected to end recently observed pesticide-caused toxicity or exceedances of pesticide water quality objectives in surface waters receiving urban runoff?
Answer: As detailed below, at the State level, significant progress has been made by DPR in addressing near-term and current problems with pesticides in
surface waters receiving urban runoff. DPR continues to implement improved registration processes and responses to observed water quality problems. DPR also
continues to implement and evaluate mitigation measures for observed problems with pyrethroids and fipronil.
At the Federal level, less progress has been made at addressing near term problems. Some early actions were taken to address pyrethroid and fipronil problems
at the urging of CASQA and DPR However, EPA does not show a clear understanding of key urban uses in its analyses, and it is still unclear if its upcoming risk
management decisions for pyrethroids, fipronil, and imidacloprid and other neonicotinoids will provide any additional protection of urban water bodies.
2.1.1

Updated Pesticide Watch List

A key tool for identifying near-term regulatory concerns is our pesticide “Watch List.” CASQA, working through the UP3 Partnership, reviews scientific literature,
government reports, and monitoring studies as they are published. This information is used to prioritize pesticides based on the most up-to-date understanding of
urban uses, pesticide characteristics, monitoring, and surface water quality toxicity (for pesticides and their degradates). The PSC uses these insights to update
the Watch List each year (Table 2), which serves as a management tool to help us focus our efforts on the most important pesticides from the perspective of MS4
agencies.10 Comparing the current Watch List to the version published in the 2018/19 PSC Annual Report, we see that the insecticides fipronil, imidacloprid,
malathion, and pyrethroids remain as the Priority 1.

10

The first Watch List was published by the UP3 in 2005.
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Table 2. Current Pesticide Watch List (June 2020)
Priority
1

2

3

4

Basis for Priority Assignment
Monitoring data exceeding benchmarks; linked to toxicity in
surface waters; urban 303(d) listings
Monitoring data approaching benchmarks; modeling predicts
benchmark exceedances; very high toxicity and broadcast
application on impervious surfaces; urban 303(d) listing for
pesticide, degradate, or contaminant that also has non-pesticide
sources
Pesticide contains a Clean Water Act Priority Pollutant; 303(d)
listing for pesticide, degradate, or contaminant in watershed that
is not exclusively urban

High or unknown toxicity (parent or degradate) and urban use
pattern associated with water pollution; synergist for higher tier
pesticide; on DPR priority list

Pesticides
Pyrethroids (20
chemicals11)
Carbendazim
(Thiophanate
methyl)12
Chlorantraniliprole
Copper pesticides
Arsenic pesticides
Chromium pesticides
Abamectin
ADBAC pesticides15
Azoxystrobin
Bacillus sphaericus
Bacillus thuringiensis
(Bti)
Bromacil
N-Bromosulfamates
Busan-77
Carbaryl
Chlorinated
isocyanurates
Chlorine
Chlorine dioxide
Chlorfenapyr
Chlorsulfuron
DCOIT
DDAC

Fipronil
Creosote (PAHs)
Indoxacarb
Neonics (other than
Imidacloprid)13
Pendimethalin
Diuron
Naphthenates
Dichlobenil
Dichlorvos (DDVP)
Dithiopyr Halohydantoins
Hydramethylnon
Hypochlorites
Imazapyr
Isoxaben
Mancozeb
Methomyl
Methoprene
Methyl anthranilate
Mineral bases, weak
Mineral oil (aliphatic)
MGK-264
Novaluron
Oryzalin
Oxadiazon
Oxyfluorfen
PCNB

Imidacloprid (neonic)
Malathion
Pesticides with dioxins
impurity14
Polyhexamethylenebiguanide
Zinc pesticides (including
Ziram)
Simazine
Silver pesticides
Trifluralin
Peroxyacetic acid
Phenoxy herbicides16
Piperonyl butoxide (PBO)
Prodiamine
Propiconazole
Pyrethrins
Pyriproxyfen
Sodium bromide
Sodium chlorite
Sodium percarbonate
Sodium tetraborate
Spinosad/ Spinetoram
Sulfometuron-methyl
Tebuconazole
Terbuthylazine
Triclopyr
Triclosan
Trimethoxysilyl quats

Allethrins, Bifenthrin, Cyfluthrin, Cyhalothrin, Cypermethrin, Cyphenothrin, Deltamethrin, Esfenvalerate, Etofenprox, Flumethrin, Imiprothrin, Metofluthrin, Momfluothrin, Permethrin, Prallethrin,
Resmethrin, Sumethrin [d-Phenothrin], Tau-Fluvalinate, Tetramethrin, Tralomethrin.
12 Carbendazim is a registered pesticide, and also a degradate of thiophanate-methyl
13 Acetamiprid, Clothianidin, Dinotefuran, Thiamethoxam (degrades into Clothianidin)
14 2,4,-D, Chlorothalonil, Dacthal, Pentachlorophenol
15 Alkyl Dimethyl Benzyl Ammonium Chlorides (ADBAC) includes a family of 21 different quaternary ammonium pesticides.
16 MCPA and salts, 2,4-D, 2,4-DP, MCPP, dicamba
11
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Priority

Basis for Priority Assignment

5

Frequent questions from UP3 Partners

New

Priority determined on the basis of proposed urban use, aquatic
toxicity, and other information in registration application.

None
Unknown

2.1.2

Based on review of available data, no approved urban use or no
tracking trigger as yet identified.
Lack of information. No systematic screening has been
completed by UP3 for the complete suite of urban pesticides.

Pesticides
Chlorpyrifos (near
zero urban use)
Not known but may
include the following:

Diazinon (no urban use)
Glyphosate
Cyantraniliprole
Cyclaniliprole
Flupyradifurone
Most of the >1,000 existing pesticides

CASQA

Metaldehyde
Nitenpyram (Neonic)
Nithiazine (Neonic)
Sulfoxaflor (Neonic)

Unknown

Description of Near-Term Regulatory Processes

Immediate pesticide concerns may arise from regulatory processes undertaken at DPR or EPA’s OPP. For example, when EPA receives an application to register
a new pesticide, there may be two opportunities for public comment that are noticed in the Federal Register, as depicted in green in Figure 3. EPA’s process
usually takes less than a year while DPR typically evaluates new pesticides or major new uses of active ingredients within 120 days. Now that DPR implements
relatively robust surface water quality review procedures for new pesticide registrations, there is reduced need for CASQA to provide input to EPA on new
pesticides.
Figure 3. EPA’s Registration Process for New Pesticides

Another regulatory process, “Registration Review,” depicted in Figure 4, is meant to evaluate currently registered pesticides about every 15 years, to account for
new data available since initial registration. In general, it takes EPA five to eight years to complete the entire process. In addition to this process, pesticides are
typically evaluated based on Endangered Species Act criteria. EPA regularly updates its schedule for approximately 50 pesticides that will begin the review
process in a given year.17
Figure 4. EPA’s Registration Review – Process to Review Registered Pesticides at a Minimum of Every 15 Years.

17

See https://www.epa.gov/pesticide-reevaluation/registration-review-schedules for schedule information.
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DPR also has an ongoing, but informal review process (called continuous evaluation) that can address pesticides water pollution. If it needs to obtain data from
manufacturers, DPR can initiate a formal action, called “Reevaluation.” These evaluations, mitigation measure development, and mitigation effectiveness
evaluation have involved ongoing communication with CASQA and the UP3 Partnership.
While EPA must consider water quality in all of its pesticide registration decisions, at DPR this step is not yet fully established as standard (most outdoor urban
pesticide registration applications are routinely routed by DPR for surface water review, but a few – notably antimicrobial products used in storm drains – do not
automatically receive this review). CASQA monitors registration applications, to identify those relevant to urban runoff, based on the pesticide watch list in Table 2
and use pattern/toxicity analysis for pesticides that have not previously been reviewed.
2.1.3

Key Near-Term Regulatory Activities and Progress in 2019-20

Table 3 presents a summary of recent UP3 activities to address near-term
regulatory concerns and their 2019-2020 results; for additional insight
regarding on-going pesticide registrations, see the Appendix. The positive
outcomes in Table 3 reflect the success of CASQA’s teamwork in the UP3
Partnership. Some of this work occurs during formal public comment periods.
To accomplish this, CASQA monitors the Federal Register and DPR’s website
for notices of regulatory actions related to new pesticide registrations and
registration reviews. Since the Watch List is not based on a comprehensive
review of all pesticides, CASQA watches for additional pesticides that appear
to have any of the following characteristics: proposed urban, outdoor uses
with direct pathways for discharge to storm drains, high aquatic toxicity, or
containing a priority pollutant. Participating in these regulatory processes can
take many years to complete.
In addition, the EPA OPP strives to update their Aquatic Life Benchmarks
table on an annual basis.18 Their 2019 update included two pesticides of
interest to urban surface water (see inset at right).

EPA Aquatic Life Benchmarks – 2019 Update
In September 2019, US EPA’s Office of Pesticide Programs,
Environmental Fate and Effects Division updated its pesticides Aquatic
Life Benchmarks table.18 From the urban surface water quality
perspective, this update included two minor changes for pesticides on the
Watch List:
•

•

The category "Copper compounds” was added to clarify the
applicability of EPA’s Office of Water (OW) copper water quality
criteria (developed independent from OPP) to all coppercontaining pesticides
The OPP benchmarks for pendimethalin were updated based on
the updated toxicity data used to support its 2018 Registration
Review decision

Pesticides still awaiting benchmark updates include the many pyrethroids
(other than new transfluthrin, which is not yet registered in California) and
fipronil and its degradates. These are currently in EPA’s Registration
Review process.

18

https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/aquatic-life-benchmarks-and-ecological-risk
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Table 3. Latest Results of Efforts Communicating Near-Term Regulatory Concerns19
Regulatory Action or
Concern

CASQA Efforts
Letter(s) Call(s)
or
emails

Partner Support
Mtg(s) (Letters)

Outcomes and notes

DPR
New product registration
application for a rubber
product containing zinc,
thiabendazole and 2pyridinethiol-1-oxide (potential
tire use)
New product registration for
an indoxacarb product
(Doxem Precise)
New product registration for a
novaluron product (TEKKO
0.2G)

Sacramento County

Pending. In response to a letter from Sacramento County, DPR stated
that the product would not be allowed in rubber, correcting an error in
the public notice. This correction was, unfortunately, not reflected in
subsequent paperwork. DPR is requesting that the manufacturer
correct the label to indicate that it may not be used in rubber in
California.
Pending. CASQA requested that DPR perform an evaluation of this
product. Results pending.

ü

Success! CASQA requested that DPR perform an evaluation of this
product. The subsequent DPR evaluation (including modeling) did not
support registration. DPR subsequently issued a Notice of Proposed
Decision to deny registration.

ü

EPA
Pyrethroids Ecological Risk
Mitigation Proposal for 23
Chemicals [Request for
Extension of Comment Period]
ü

19

BACWA
CCWQCB
SFBRWQCB
CVWQCB
NACWA
Cities of Cotati, Elk
Grove, San Diego,
Sacramento, Santa
Barbara. County of
Los Angeles, Marin
County Stormwater
PPP, Napa County
FCWCD, Alameda

Success. CASQA and Partners requested extension of comment
period to provide adequate time for review in light of the complexity of
the proposal, the year-end holiday timing, and its timing during the
winter rainy season, when member agencies take on substantial extra
duties in association with rain events. EPA granted the extension.

Color coding in this table is meant to reflect the “Watch List” prioritization color coding in Table 2.
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Regulatory Action or
Concern

CASQA Efforts
Letter(s) Call(s)
or
emails

Partner Support
Mtg(s) (Letters)
Countywide Clean
Water Program,
County of Orange,
County of
Sacramento,
County of Santa
Barbara,
SCVURPPP
BACWA
SFBRWQCB
NACWA
City of Salinas

Pyrethroids Ecological Risk
Mitigation Proposal for 23
Chemicals

ü

Bifenthrin Proposed Interim
Decision
ü

August 2020

ü

SFBRWQCB
BACWA
NACWA

CASQA

Outcomes and notes

Limited Success. Following significant efforts by CASQA and Partners
in prior fiscal years, including meeting with new EPA pyrethroid
chemical managers, and substantial feedback on the Preliminary Risk
Assessment, EPA released the Risk Mitigation Proposal.
EPA used CASQA comments to counter arguments by others
suggesting that there is not a significant ecological risk. EPA
acknowledged the existence of monitoring data that appears to conflict
with modeled runoff exposure results.
EPA virtually omitted urban runoff from its CWA compliance discussion.
EPA’s benefits assessment did not distinguish between outdoor
impervious surface applications and other types of applications nor did
it distinguish among the 22 pyrethroids and pyrethrins, which have very
different environmental fates and toxicity, and thus very different
potential for aquatic impacts. EPA did not concur with CASQA
regarding the need for urban runoff mitigation. Proposed label
language changes would continue (and in some cases exacerbate)
conflicts between product labels and California’s surface water
protection regulations for pyrethroids. No resolution in CASQA’s
request for California-specific labels.
Pending. CASQA concluded that special measures to address
bifenthrin are an important part of a pyrethroids mitigation strategy
because, from the urban water quality standpoint, bifenthrin is far more
problematic than other pyrethroid pesticides. CASQA continues to
request that EPA terminate urban outdoor use of bifenthrin. Letter
prepared this FY for 2020-2021 submittal.
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Regulatory Action or
Concern
Pyrethroid Pesticides
Cyfluthrin, Deltamethrin,
Esfenvalerate, Permenthrin,
Phenothrin, Prallethrin, and
Tau-fluvalinate - Proposed
Interim Decision

CASQA Efforts
Letter(s) Call(s)
or
emails

BACWA
NACWA
SFBRWQCB
ü

Fipronil Risk Assessment
ü

Neonicotinoid Insecticides
(Acetamiprid,
Clothianidin, Dinotefuran,
Imidacloprid, and
Thiamethoxam) Proposed
Interim Decision [Request for
Extension of Comment Period]

Neonicotinoid Insecticides
(Acetamiprid,
Clothianidin, Dinotefuran,
Imidacloprid, and
Thiamethoxam) Proposed
Interim Decision
Endangered Species Risk
Assessment Process for
Biological Evaluations of
August 2020

Partner Support
Mtg(s) (Letters)

ü

ü

BACWA
SFBRWQCB
(anticipated)
SWQCB
(anticipated)
NACWA
(anticipated)
BACWA,
SFBWQCB
City of Elk Grove,
City of Sacramento,
Orange County,
Marin County
Stormwater PPP,
Riverside County
FCWCD,
SCVURPPP
BACWA
SFBRWQCB
SWRCB

BACWA
SFBRWQCB
NACWA

CASQA

Outcomes and notes
Pending. Prior to the release of this Proposed Interim Decision,
CASQA commented on the EPA’s Ecological Risk Mitigation Proposal
(above). CASQA continues to request that EPA’s risk / benefit finding
be revised to differentiate among the 23 pyrethroids and pyrethrins and
among the various outdoor urban uses of the 23 chemicals. CASQA
also requests that EPA’s benefits assessment include urban runoffrelated costs to municipalities. Letter prepared this FY for 2020-2021
submittal.
Pending. Letter prepared this FY for 2020-2021 submittal. CASQA
requested that EPA included updated California monitoring data and
improvements to the urban risk assessment modeling methods. Also
recommended additional mitigation to prevent urban surface water
quality degradation.
Success. Partners requested extension of comment period to provide
adequate time for review in light of the complexity of the proposed
decision and its timing during the winter rainy season, when member
agencies take on substantial extra duties in association with rain
events. EPA granted the extension.

Pending. In the Proposed Interim Decision released this year, EPA
proposed label improvements but did not include significant label
language requests. EPA also did not respond to CASQA’s request to
identify major sources of imidacloprid in urban runoff and expand
modeling to include runoff from all outdoor uses including impervious
surfaces. CASQA followed up to address unresolved issues.
Partial Success. EPA acknowledged CASQA’s comments and
incorporated a significant request by CASQA- that they address
pesticides that are applied on outdoor impervious surfaces in Biological
Evaluations (BE). EPA also acknowledged CASQA’s comment that Bes
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Regulatory Action or
Concern

CASQA Efforts
Letter(s) Call(s)
or
emails

Partner Support
Mtg(s) (Letters)

Pesticides - Draft Revised
Method

CASQA

Outcomes and notes
must include invertebrate toxicity data. EPA partially incorporated other
comments from CASQA and ignored one of the comments.

Zinc registration review Final
Interim Decision

SFBRWQCB
BACWA
NACWA

Success! CASQA and its Partners sought that the zinc and zinc salts
Registration Review decision follows the precedent for improved labels
that was established by the decisions for other pool, spa, and fountain
chemicals, such as lithium hypochlorite and copper. Further, for all
swimming pool, spa, and hot tub products including those containing
zinc and zinc salts, CASQA and Partners recommended that the
“Environmental Hazards” label statements be applied on the basis of
product use (end-use products vs technical grade and manufacturing
use) rather than product size to avoid potential conflicting language on
product labels. EPA fully incorporated both comments.

Methoprene Registration
Review Work Plan

SFBRWQCB
BACWA
Sacramento County
NACWA

Pending. Due to uses for mosquito control that are made directly to

Chlorine gas/swimming pools
Draft Risk Assessment

SFBRWQCB
BACWA
NACWA

ü

ü

August 2020

neglected swimming pools, catch basins, and other elements of
stormwater drainage systems, CASQA Partners called for the collection
of data to inform reasonable mitigation measures that would minimize
environmental impacts while maintaining the public health benefits of
methoprene applications. Asked EPA to consider label language for
mitigation measures, including label language for uses with abandoned
pools that is consistent with language across pool, spa, and hot tub
chemicals that would indicate minimum post-application holding times
or other objective criteria that local and state authorities could use in
their approval process for discharges to their systems.
Further, Partners asked EPA to re-evaluate the aquatic ecological risk
associated with discharges of methoprene to aquatic environments by
utilizing data for aquatic Dipteran insect species that are more sensitive
than the species used for the aquatic risk evaluations in the Preliminary
Work Plan.
Pending. The Proposed Interim Decision correctly identified potential
impacts associated with emptying treated pools into storm drains and
acknowledged that a requirement to contact local governments for
direction prior to discharge would mitigate this risk (this reflects success
of prior CASQA educational efforts related to other pool chemicals).
Letters prepared this FY for 2020/2021 submittal supporting EPA’s
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Regulatory Action or
Concern

CASQA Efforts
Letter(s) Call(s)
or
emails

Halohydantoins/pools,
fountains, spas – Draft Risk
Assessment

Partner Support
Mtg(s) (Letters)

BACWA
SFBRWQCB
NACWA
ü

Terbuthylazine/fountains Draft
Risk Assessment

Sacramento County
SFBRWQCB
ü

Inorganic Halides (Sodium
Bromide) Draft Risk
Assessment

August 2020

BACWA
Sacramento County

CASQA

Outcomes and notes
acknowledgement and recommending that the Registration Review
decision follows the precedent for improved labels for pool, spa, hot
tub, and fountain products that was established by the decisions for
similar end use chemicals.
Pending. The Draft Risk Assessment did not examine risks associated
with discharges of swimming pool, spa, hot tub, and fountain water
treated with halohydantoins. Letter prepared this FY for 2020-2021
submittal to request that the halohydantoins decision follow the
precedent for improved labels for swimming pool, spa, hot tub, and
fountain products that was established by the decisions for other
antimicrobials with these uses.
Success. In January, CASQA Partners formally requested that
language to address pool, spa, and fountain emptying be required to be
placed on all such product labels. EPA acknowledged the importance
of such communication and will be revising future label language on
these products, which will require that the sewer/storm agency be
notified prior to any discharge of terbuthylazine. Follow-up letter
prepared by CASQA this FY for 2020-2021 submittal.
Pending. Partners requested that the Registration Review decision
follows the precedent for improved labels that was established by the
decisions for other pool, spa, and fountain chemicals, such as lithium
hypochlorite and copper. Such label language mitigates possible
aquatic impacts from discharge of treated water while also providing
consistency for label language across pool, spa, hot tub, and fountain
chemicals.
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2.2
LONG-TERM CHANGE IN THE PESTICIDES REGULATORY
STRUCTURE
Since the mid-1990s, CASQA (and its predecessor organization the Storm Water
Quality Task Force), have worked toward a future in which the pesticide
regulatory structure at the state and federal level proactively restricts pesticide
uses that have the potential to cause urban water quality problems. These efforts
directly relate to Phase II MS4 PEAIP Management Question 2.
Assessment Question 2. (Long term/Prevent future problems) – Do
pesticides regulators have an effective system in place to exercise their
regulatory authorities to prevent pesticide toxicity in urban water bodies?
Answer: Improvements in processes at EPA and especially at DPR have moved
us closer to that future. Many of these improvements are linked to the persistent
work of CASQA and the UP3 Partnership to educate regulators on how previous
process deficiencies did not adequately address urban pesticide problems.

CASQA
National Urban Stormwater Study Included Many Priority 1 and 2
Pesticides
In 2019, USGS and EPA scientists published a major scientific paper examining
pollutants in urban runoff, entitled “Urban Stormwater: An Overlooked Pathway
of Extensive Mixed Contaminants to Surface and Groundwaters in the United
States.” The authors indicate that this study "provides the most comprehensive
representative snapshot of the urban stormwater-contaminant profile derived
from randomly sampled sites and sampling days from across the U.S. to date.”
The study involved low-detection limit measurements of multiple pollutant
classes (e.g., pesticides, pharmaceuticals, inorganics, PAHs, PCBs and other
organochlorines) in undiluted urban runoff. Pesticides were the most frequently
detected pollutant type. Further, organic chemical concentrations and loads
were positively correlated with impervious surfaces and highly developed urban
catchments.

As detailed below, at the State level, significant progress has been made by DPR
and the Water Boards in establishing a comprehensive statewide approach to
utilizing pesticide regulatory authorities to prevent pesticide toxicity in urban
water bodies. Overall, DPR has a system in place that is reasonably effective at
addressing pesticide toxicity in urban water bodies, although improvement is
needed to better coordinate this with the requirements of the Clean Water Act
and NPDES MS4 permits. DPR and the Water Board, along with CASQA and
other stakeholders, are working diligently to strengthen this system and to
institutionalize it. This is primarily embodied in the State’s effort to establish the
UPA and the Management Agency Agreement (MAA) between DPR and the
State Water Board.

The study involved 50 storm event urban runoff samples from 21 locations in 17
states, including 2 unnamed locations in California (the 2 largest watersheds
sampled). Samples were collected primarily from highly urbanized watersheds,
primarily from base-of-watershed discharge pipes and concrete-lined channels.

At the Federal level, OPP has implemented some improvements in how it
evaluates and responds to water quality problems associated with pesticides, but
it does not do this reliably and does not have a system in place to ensure that
this will happen consistently and adequately. Meanwhile, scientific studies are
being conducted by USGS and the EPA’s Office of Research and Development
to better understand the complexities of pollution in urban stormwater (see inset
at right).

While the study measured many Priority 1 and 2 pesticides on the Watch List,
most other pesticides on the Watch List were omitted (due, in part, to the
absence of standard or convenient low-detection limit analytical methods). For
some current-use pesticides (like some pyrethroids and some fipronil
degradates), reporting limits were higher than the lowest aquatic life reference
values. Most pesticides samples were filtered, which affects reported
concentrations of hydrophobic pesticides like pyrethroids that tend to be
removed with the suspended solids filtered out of the sample; sediment was not
analyzed.

For current-use pesticides, these nationwide results were generally consistent
with other scientific work published in the last decade (much of which is from
California), indicating that current use pesticides like pyrethroids, fipronil (and
its degradates), imidacloprid, and the fungicide carbendazim are common in
urban runoff often at concentrations greater than aquatic life reference values.
Multi-pesticide and multi-pollutant mixtures were the norm, raising questions
about potential aquatic life effects from cumulative exposures.

Environ. Sci. Technol. 2019, 53, 17, 10070–10081. Publication Date: August
21, 2019. https://pubs.acs.org/doi/10.1021/acs.est.9b02867
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Although more effective regulation of pesticides by EPA is still an important goal for CASQA,20 due to the current regulatory climate at federal agencies, CASQA
does not expect OPP to be very responsive to requests for additional improvements. Specific examples include the current administration’s orders for a blanket
reduction in regulations, chronic under-staffing at OPP, and lack of accessibility to OPP staff to share scientific information and stormwater expertise.
As a result, CASQA has decided for the time being to limit its efforts to affect long-term systemic change by EPA and other federal agencies. Instead, CASQA has
focused more on solidifying advances made at the state level, which will leverage the considerable authority held by the State of California for regulating the use of
pesticides.
2.2.1

Focus on MAA Between DPR and State Water Board

In 1997, just as pesticides were first discovered to be an important pollutant in urban waterways, DPR and the State Water Board adopted their first formal
agreement to collaborate to address pesticides water pollution. That agreement focused on agricultural areas; the processes it envisioned did not work well in the
urban context. CASQA (and its predecessor organization the Storm Water Quality Task Force) worked with DPR and the Water Boards for the next 20 years
toward establishing pesticides water quality protection systems that would work in the urban context. During this time, DPR substantially updated its sciencebased pesticide registration procedures to include a “surface water protection program” review process, it initiated an urban watershed monitoring program, and it
developed approaches to implementing mitigation measures addressing urban water pollution, as evidenced by its actions on pyrethroids and fipronil. The Water
Boards engaged with DPR, providing scientific and regulatory information, receiving and using information from DPR to inform design of its regulatory programs
(particularly TMDLs), and cooperating in monitoring programs. In mid-2019, DPR and the State Water Board received approval to sign a major update to their
formal MAA that memorializes their existing systems and growing cooperation and lays out the steps they are taking toward a “unified and cooperative program to
protect water quality related to the use of pesticides.” The two agencies agree “to work cooperatively to address the discharge of pesticides that may cause or
contribute to surface water or groundwater pollution, including surface water toxicity."
For example, DPR will evaluate surface water quality risks and consider these risks when making registration decisions; promote environmentally sound pest
management; and respond to water quality concerns that pose significant adverse effects to aquatic organisms. Meanwhile, Water Boards will confer with DPR
when developing regulatory programs related to pesticides; ensure waters are monitored (in coordination with DPR’s monitoring and including permittee and State
Water Board’s own monitoring participation); and require and support use of best management practices relating to pesticides (structural management practices
are not intended to be required in urban areas).
The Implementation Plan that accompanies the MAA describes opportunities for coordination and mutual enrichment (including cross-training), expectations for
both staff and executive level communication (including an annual management-level meeting between the agencies), and current agency organization and
interactions. Excerpts from the Implementation Plan:
“In the urban environment, pesticides are transported by the municipal wastewater collection system and the municipal separate storm sewer system
(MS4). PMPs [pesticides-specific management practices] focus primarily on prevention through responsible use according to the pesticide label and DPR
regulations and as a part of a holistic IPM [Integrated Pest Management] strategy. DPR conducts education and outreach efforts to ensure professional
applicators are up to date on regulatory actions and label changes. Wastewater treatment plants and multi-benefit storm water treatment practices such
as low impact development, runoff infiltration, constructed wetlands, and restoration of riparian buffers around waterways can provide some reductions.
However, they are not designed for, nor implemented to address, complex mixtures of pesticides and the effectiveness of these practices to remove
various pesticides from these systems is not well understood.

20

Long-term regulatory goals at the state and federal level are described in detail in Section 1.2.
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DPR will work with the Water Boards to inform pesticide users on urban PMPs. The Water Boards, through their storm water permits, will continue to
require PMPs from storm water permittees. Permittees must also include, as appropriate, education and outreach to inform residential and commercial
pesticide users on responsible pesticide use and encourage municipal storm water permittees to provide local expertise into DPR’s pesticide regulatory
process.
The Water Boards and DPR will collaborate to assess the impacts of pesticides in the urban environment through collective and comprehensive
monitoring efforts, which optimize the use of monitoring resources of Water Boards, dischargers, and DPR."
2.2.2

Focus on California’s UPA

At the urging of CASQA, in 2014 the State Water Board made a strategically important decision to institutionalize
its commitment to work closely with DPR and EPA to utilize pesticide regulatory authority as the primary
mechanism for preventing and responding to impairments of receiving waters linked to current use pesticides in
urban runoff. To accomplish this, it established an urban pesticides reduction project (now titled the Urban
Pesticides Amendments or UPA) as a top priority project under the comprehensive stormwater strategy it adopted
in December 2015, known as “Strategy to Optimize Resource Management of Storm Water” or STORMS.21 In
2018/19, the State Water Board continued working towards developing the Urban Pesticides Amendments which
will be changes to the Water Quality Control Plan for Inland Surface Waters, Enclosed Bays, and Estuaries, and
the Water Quality Control Plan for Ocean Waters of California. It is important to note that a critical factor in the
State Water Board’s decision to move in this direction was DPR’s demonstrated commitment and significant
progress in addressing urban water quality issues caused by pesticides.22 A 2020 paper co-authored by Dr. Kelly Moran and staff of DPR, State Water Board, and
UC Davis, describes many of the key elements of this progress.23 The abstract for that paper is presented on the following page.
CASQA representatives have been participating actively in the development of the Urban Pesticide Amendments since their inception, as members of the projects
Core Team and various work groups, to ensure that they are consistent with CASQA’s vision for pesticide control.24 The key elements that we anticipate being in
the amendments are listed below.
Element 1: Establishment of a framework for the Water Boards to work with DPR and U.S. EPA to utilize pesticide regulatory authority as the primary
means for addressing pesticides in urban runoff.
Element 2: Adopt a program of implementation addressing urban pesticides water pollution that serves as a TMDL alternative and integrates a feasible
compliance pathway for MS4s.

STORMS' overall mission is to “lead the evolution of storm water management in California by advancing the perspective that storm water is a valuable resource, supporting
policies for collaborative watershed-level storm water management and pollution prevention, removing obstacles to funding, developing resources, and integrating regulatory and
non-regulatory interests.” (http://www.waterboards.ca.gov/water_issues/programs/stormwater/storms/)
22 As reported in previous CASQA Pesticide Subcommittee Annual Reports, DPR’s accomplishments include improved modeling, active ingredient screening for urban water
quality issues, monitoring, and regulatory mitigation of pyrethroids and fipronil.
23 Moran, et al., 2020. Water Quality Impairments Due to Aquatic Life Pesticide Toxicity: Prevention and Mitigation in California, USA. Environmental Toxicology and Chemistry—
Volume 39, Number 5—pp. 953–966, 2020
24 These goals have been adapted from the CASQA document, “End Goals for Pesticide Regulatory Activities,” 2014. Goal 3, above, is directly tied to Goals 2, 4, and 5 of that
document.
21
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Tadesse, Environ Toxicol Chem 2020;39:953–966.
https://setac.onlinelibrary.wiley.com/doi/abs/10.1002/etc.4699.
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This paper published in
2020 describes key
elements of the current
State water quality effort.

Abstract
The management of pesticides to protect water quality remains a significant global challenge. Historically, despite regulatory frameworks intended to prevent,
minimize, and manage off-site movement of pesticides, multiple generations of pesticide active ingredients have created a seemingly unending cycle of
pesticide water pollution in both agricultural and urban watersheds. In California, the most populous and most agricultural US state, pesticide and water quality
regulators realized in the 1990s that working independently of
each other was not an effective approach to address
pesticide water pollution. Over the years, these California
agencies have developed a joint vision and have continued
to develop a unified approach that has the potential to
minimize pesticide risks to aquatic life through a combination
of prevention, monitoring, and management actions, while
maintaining pesticide availability for effective pest control.
Key elements of the current California pesticide/water quality
effort include: 1) pesticide and toxicity monitoring, coupled
with watershed modeling, to maximize information obtained
from monitoring; 2) predictive fate and exposure modeling to
identify potential risks to aquatic life for new pesticide
products when used as allowed by the label or to identify
effective mitigation measures; and 3) management
approaches tailored to the different pesticide uses, discharge
sources, physical environments, and regulatory environments
that exist for agricultural runoff, urban runoff, and municipal
wastewater. Lessons from this effort may inform pesticide
management elsewhere in the world as well as other
chemical regulatory programs, such as the recently reformed
US Toxic Substances Control Act and California's Safer
Consumer Products regulatory program. © 2020 SETAC
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Element 3: MS4 Monitoring program designed to coordinate with existing DPR and State Water Board pesticides and toxicity monitoring to support
effective implementation of Elements 1 and 2.
Element 4: Requirements for MS4s to support Elements 1 and 3 by contributing expertise on how pollutants present in urban environments enter and
behave in urban runoff and water bodies.
Element 5: Other actions that can reasonably be implemented by MS4s, such as IPM outreach, in support of pesticides reductions.
CASQA supports the State Water Board’s stated goal of implementing the UPA “as an alternative to TMDL development to address pesticide and pesticide-related
toxicity impairments in individual water bodies.” Achievement of this goal would provide substantial savings of state and MS4 agency resources as compared to
establishment of multiple TMDLs throughout the state.
Elements 1-4 are consistent with CASQA Vision Action 1.3. Water Board staff have indicated their intent that the Urban Pesticides Amendments, as shown in
Element 5 should also establish a consistent set of “minimum pesticides source control measures for MS4 dischargers.”
CASQA representatives have worked with the Water Boards to ensure that such requirements are reasonable and consistent with similar measures already in
place in some regions. At this time, the list of potential minimum measures includes use of IPM, education of and outreach to residents and professional pesticide
applicators, providing urban runoff scientific and management expertise to support pesticide regulatory processes, non-stormwater discharge prohibitions, and
pesticide and toxicity monitoring.
CASQA supports the stated goal to “create a comprehensive, coordinated statewide monitoring framework for pesticides and toxicity in urban runoff and receiving
water that improves resource efficiency, usefulness of data, and coordination of data collection to support management decisions.”25 A well-designed and
managed monitoring framework that is properly representative of urban areas can simultaneously provide more useful information and improve the utilization of
resources by eliminating unnecessary MS4 monitoring requirements that do not contribute to effective management of pesticides and pesticide-caused toxicity.
Monitoring. In the previous FY, agreement was reached regarding decision-making channels and membership for the UPCMP. CASQA is an active participant in
the UPCMP and recruited members to serve on both the Steering Committee and Technical Committee. These committees have been convened by the Aquatic
Science Center using grant funding from the State Water Board. The Steering Committee and Technical Committee are tasked with establishing the initial
framework of the monitoring program, including a work plan for its first year of operation. It is intended to have the work plan in place upon adoption of the UPA.
However, progress in this direction has been slowed this year by changes in staffing at the State Water Board, and by complications caused by COVID-19. One
subsequent meeting of the Technical Group was held in June.
Key joint activities for the UPCMP this FY included:
Initial meeting of UPCMP Steering committee, including 3 MS4 representatives recruited by CASQA. Each of these representatives are MS4 staff or
consultants funded by CASQA municipal members26.
Initial meeting of UPCMP Technical Committee, including 3 MS4 representatives recruited by CASQA. Each of these representatives are MS4 staff or
consultants funded by CASQA municipal members27.

Informational Document, CEQA Public Scoping Meeting, State Water Resources Control Board, January 25, 2017
MS4 representatives on the Steering Committee are from the Alameda Countywide Clean Water Program, Orange County, and Sacramento County.
27 MS4 representatives on the Technical Group are from the Santa Clara Valley Urban Runoff Pollution Prevention Program, Orange County, and Sacramento County (jointly
funded by the Sacramento Stormwater Quality Partnership).
25
26
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Technical Support. CASQA continues to provide technical support to the Water Boards on numerous crucial and highly detailed items related to the UPA, Staff
Report, CEQA Document, monitoring program, model permit language, and the relationship of these to the MAA. During June, CASQA organized a meeting of
DPR, Water Board, and CASQA representatives on July 24th for DPR to provide detailed information to senior Water Board management on DPR’s capacity and
progress for addressing urban pesticide issues.
MS4 Input. CASQA Pesticides Subcommittee continued briefings for the MS4 community to explain, gather input, and obtain support for the Urban Pesticide
Amendments in advance of their public release for comment. Briefings were provided to representatives of the following MS4 groups:
•
•
•
•
•
•
•

August 2020

Los Angeles County Permittee Group
Central Valley MS4 Coordinating Committee
Sacramento Stormwater Quality Partnership
CASQA Watershed Management and Impaired Waterbodies Subcommittee
CASQA Policy and Permitting Subcommittee
CASQA Science and Monitoring Subcommittee
Sonoma County MS4 Permittee Group
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CASQA Participation in Other State Efforts

As presented in Table 4, CASQA has been actively involved with various State agencies and advisory groups that affect pesticide use and pest management in
urban areas.
Table 4. Participation in Other State Efforts to Support CASQA’s Goals
Agency or Conference
DPR’s Pest Management
Advisory Committee
(PMAC)

California Structural Pest
Control Board (SPCB)

Latest Outcomes
Participation on the PMAC has resulted in expanded focus by DPR on urban pest management and water quality issues and
generated funding for urban IPM programs. This year the PMAC recommended funding for two IPM research projects that
would address pesticides in urban runoff, and one project that would address copper antifouling pesticide impacts of water
bodies that are receiving waters of interest to many MS4 agencies. The amount of funding recommended was approximately
$570,000. The projects are listed below.
•

IPM for local Sacramento farmers. [addresses commercial urban farms with high pesticide uses]

•

Training for pest management professionals. [upgraded facilities and mass media channels for statewide
structural pest control licensees]

•

Training for hull cleaners and boaters. [addresses copper pollution in marinas]

A PSC member is an appointed member of the SPCB. The SPCB recognizes the potential for excessive pesticide application to
impact water quality. The SPCB is in the process of adopting regulations to increase continuing education hours required in the
IPM category. Finalization of these regulations has been slowed due to the need for California to reconcile its structural
licensing requirements with newly adopted Federal regulations for this industry.
Five proposals were selected and collectively awarded $1.02 million to be funded by the SPCB Research Fund. Progress
reports were provided at the February 2020 board meeting for five research projects funded in the previous FY by the SPCB
The research topics are listed below, and detailed project updates are available online at
https://www.pestboard.ca.gov/about/agenda/20200312_materials.pdf
•
•
•
•
•

“Diet and Colony Structure of Two Emerging Invasive Pest Ants”
“Investigation of Rodenticide Pathways in an Urban System Through the Use of Isotopically Labelled Bait”
“Evaluation of bait station system efficacy for reduced-risk subterranean termite management in California”
“Development and Evaluation of Baiting Strategies for Control of Pest Yellowjackets in California”
“Improving Urban Pest Ants Management by Low-Impact IPM Strategies”

The SPCB is in the process of allocating funding for the 2021 FY.
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Section 3. CASQA’s Approach Looking Ahead
At any given time, EPA and DPR may be in the process of evaluating and registering various pesticides for urban use. CASQA will continue to track and engage in
EPA and DPR activities, with a focus on top priority active ingredients (as identified in the annual Pesticide Watch List) and sharing relevant urban runoff
information and CASQA’s water-quality specific expertise with pesticides regulators. Key documents to be reviewed will include risk assessments and risk
management proposals with an eye toward ensuring that pesticide regulators have and consider accurate information on relevant factors in urban areas such as
pesticide use patterns, urban pollutant transport mechanisms, and receiving water conditions. CASQA strives to ensure that pesticide regulators have access to
relevant information such as monitoring data, water quality regulatory requirements, and urban runoff agency compliance liabilities and cost information. As
necessary, CASQA will continue to recommend changes in an individual pesticide’s allowable uses or use instructions, request consideration of impacts on water
bodies receiving urban runoff, or ask that regulators fill critical data gaps by obtaining more data from manufacturers. As resources allow and circumstances
warrant, CASQA will collaborate with wastewater organizations (such as BACWA), other water quality stakeholders, and the Water Boards in commenting on EPA
and DPR actions.
In the coming year, CASQA will continue to address near-term pesticide concerns and seek long-term regulatory change. Although changes at the federal level
are important for fully achieving CASQA’s goal of protecting water quality through the effective use of pesticide regulations, until there is a more favorable situation
at that level, we will continue to focus our efforts on solidifying progress at the state level. In FY 2020-2021, we will continue engagement on specific regulatory
actions for priority pesticides at the federal level, while continuing our strategic focus on supporting State adoption of the UPA. CASQA’s current priority activities
are as follows:
(1) Continue collaboration with DPR to address near-term regulatory concerns, while seeking OPP and OW actions to reduce inconsistencies:
Ensure DPR action on fipronil water pollution is completed, including effective professional user education about restrictions on its outdoor urban use.
Ensure DPR enforces mitigation measures for pyrethroids and fipronil, and adopts additional measures as necessary.
Ensure the state continues to conduct surveillance monitoring to evaluate pyrethroids and fipronil mitigation effectiveness and to evaluate occurrence of
new threats like imidacloprid and other neonicotinoid insecticides.
Continue to encourage EPA to complete scientific groundwork and to identify and implement pyrethroids, fipronil, malathion, and imidacloprid mitigation
measures, recognizing that it is likely that necessary mitigation cannot readily be implemented entirely by DPR.
(2) Seek long-term changes in the pesticide regulatory structure:
Leverage our success at the state level and continue to be a key stakeholder in the STORMS project to adopt the statewide UPA. Through this process,
CASQA will work with other stakeholders to implement the planned restructuring of California’s urban surface water pesticides monitoring to increase its
effectiveness and improve coordination.
Seek procedure changes such that DPR continues to refine its registration procedures to address remaining gaps in water quality protection.
Seek increased transparency of DPR regulatory activities, including timely access to scientific evaluation reports that are the basis of registration
decisions.
CASQA will continue to seek opportunities to coordinate on high priority regulatory actions, with the Water Boards and other water quality stakeholders such as
POTWs and non-profits, to take advantage of efficiencies, increase effectiveness, and ensure that the water quality community has a consistent message. Table 5
presents CASQA’s activities and level of engagement anticipated for FY 2020-2021; CASQA will conduct these activities as priorities indicate and resources allow.
Table 6 summarizes upcoming regulatory action items that are likely to proceed and may require CASQA attention in FY 2020-2021.
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Table 5. CASQA Pesticide Subcommittee Activities

Educational

Advisory

Regulatory Communications

Regulatory Tracking

Activity
Track Federal Register notices
Track DPR notices of registration
applications and decisions
Track activities at the Water
Boards
Review regulatory actions,
guidance documents, and work
plans
Briefing phone calls, informal inperson meetings, teleconference
meetings, and emails with EPA and
DPR

Purpose
Identify regulatory actions for high priority active ingredients that may require review.
Identify pesticides meriting surface water review that are not within DPR’s automatic routing procedures, identify
gaps or potential urban runoff-related problems with current DPR evaluation or registration plans other regulations,
procedures & policies.
Identify opportunities for improvements in TMDLs, Basin Plan Amendments, and permits.
Identify potential urban runoff-related problems with current EPA evaluation or registration plans, other regulations,
procedures, and policies.
Information sharing about immediate issues or ongoing efforts; educate EPA and DPR about issues confronting
water quality community. Provide early communication on upcoming proceedings that help reduce the need for
time-intensive letters.

Convene formal meetings, write
letters and track responses to
letters

Ensure current pesticide evaluation or registration process accurately addresses urban runoff and urban pesticide
use and management contexts and take advantage of opportunities to formally provide information suggest more
robust approaches to that could be used in future regulatory process. Request and maintain communication on
mitigation actions addressing highest priority pesticides.

Serve on EPA, DPR, and Water
Board policy and scientific advisory
committees

Provide information and identify data needs and collaboration opportunities toward development of constructive
approaches for managing pesticides.

Presentations to and informal
discussions with EPA, DPR, Water
Board, CASQA members,

Educate EPA, DPR, Water Board, and CASQA members about the urban runoff-related shortcomings of existing
pesticide regulatory process, educational efforts to support process improvements, and report on achievements.
Encourage research and monitoring programs to address urban runoff data needs and priorities. Stimulate
academic, government, or private development of analytical and toxicity identification methods to address
anticipated urban runoff monitoring needs. Inform development of new pesticides by manufacturers and selection
of pesticides by professional users.
Educate Water Board members about the problems with existing pesticide regulatory process, encourage change,
and report on achievements.

Developing and delivering public
testimony
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Reporting

Monitoring and Science

Activity
Update Pesticide Watch List based
on new scientific and regulatory
information

Data analysis of
DPR/SWAMP/USGS/MS4
monitoring, pesticide use data, and
information from scientific literature
Prepare Monthly Action Plans
Prepare PSC Annual Report to
describe the year’s status and
progress, provide detail on
stakeholder actions, and the
context of prior actions as well as
anticipated end goal of these
activities.
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Purpose
The Pesticide Watch List (Table 2) serves as a management tool to prioritize and track pesticides used outdoors in
urban areas.

Summarize data to educate CASQA members and water quality community, Water Boards, DPR, and EPA.
Coordinate CASQA’s regulatory actions with Partners
Provide CASQA’s members with focused information on its efforts to prevent pesticide pollution in urban
waterways. The document serves annual compliance submittal for both Phase I and Phase II MS4s. It may also be
used as an element of PEAIPs and future effectiveness assessment annual reporting.
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Table 6. Anticipated Opportunities for Pesticides Regulatory Engagement in 2020-2021
EPA Pesticide Registration Review (15-year cycle)
Environmental Risk Assessments
• Priority 2-4 pesticides: Busan 77, Chlorothalonil, Irgarol, Diuron, Dichlorvos (DDVP), Isothiazolinones (DCOIT, BIT, BBIT, MIT, OIT). o-Phenyl phenol,
Peroxy Compounds (includes Peroxyoctanoic Acid; Sodium Percarbonate), Propiconazole, Tebuconazole, Ziram; others (schedule unknown)
Proposed Interim Decisions
• Priority 1 pesticides: Fipronil, Pyrethroids: Cyhalothrins, Cypermethrins, Allethrin, Etofenprox, Metofluthrin
• Priority 2-4 pesticides: Carbaryl, Chromated Arsenicals, Creosote, Dichromic acid, DBNPA, Dithiopyr, (phenoxy herbicide), MCPA, MGK-264 (synergist),
Methomyl Novaluron, Oxyfluorfen, Pentachlorophenol (Pentachlorophenol, Dioxins), Piperonyl butoxide (PBO) (pyrethroids synergist), Pyrethrins,
Simazine, Sodium bromide, Thiophanate methyl, Triclopyr; others (schedule unknown)
Other EPA-related Items
•
•
•

U.S. EPA “Increasing Consistency and Transparency in Considering Costs and Benefits in the Rulemaking Process” affects how the U.S. EPA uses cost
and benefit analysis in setting pollution standards. Rule proposal was expected in 5/19.
Proposed rule to eliminate some OPP Federal Register Notices (was anticipated September 2018 according to U.S. EPA semi-annual regulatory agenda)
U.S. EPA Update to Guidelines for Deriving Aquatic Life Water Quality Criteria. Draft scoping document external peer review is next step. Seeking OPP
engagement.

DPR New Pesticide Registration Decisions
•
•
•
•
•
•

Proposed new urban pyrethroids (momfluorothrin, alpha-cypermethrin, phenothrin and transfluthrin products)
Proposed expansion of bifenthrin use in non-residential urban locations
Proposed new fipronil products: fipronil-bifenthrin landscaping product, termite product, product for yellow jackets
Proposed new aerated indoxacarb powder
Proposed ant and termite product containing the proposed new pesticide broflanilide.
Others (schedule unknown)

Other DPR-related Items
•

Registration Application Surface Water Reviews – continue to follow up on communications requesting review of all storm drain products and outdoor
antimicrobials

Water Boards
•
•
•
•

State Water Board Provisions for Toxicity Assessment and Control, which include statewide numeric water quality objectives and implementation program
STORMS Urban Pesticides Amendments
Pesticides 303(d) listings
Pesticide TMDL implementation requirements for permittees
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Table of Contents
Abemectin (September 2019)
Endangered Species Act Outcomes Evaluation (June 2020)
Imidacloprid (April 2020)
Neonics Extension (April 2020)
Pyrethroids (January 2020)
Pyrethroids Extension (April 2020)
Pyrethroids Update (June 2020)
Terbuthylazine (May 2020)
Zinc and Salts (September 2019 and April 2020)

Pesticide:
Use:
Why we care:
Actions taken:
Status:

Abamectin; Docket: EPA–HQ–OPP–2013–0360
Insecticide used for ants, mites, and spiders (among other uses).
Highly toxic to aquatic invertebrates. Outdoor uses in urban environments have high potential impact MS4 and surface waters.
CASQA has been tracking this pesticide since 2013.
EPA released the Final Interim Registration Review Decision in August 2019.

Comment period on
Work Plan (2013)
Next steps:
Recommendation:

Comment period
on Draft Ecological
Risk Assessment
(2017)

Comment period
on Proposed
Interim Decision
(2018)

EPA analyzes
comments, issues
Final Interim
Decision (8/2019)

Endangered Species
Act (ESA)
Consultation

EPA issues
Final Decision

(Not in EPA workplan)

ESA Consultation is required but unlikely to begin before 2022.
No action is needed at this time. Keep on tracking list.

From EPA’s Final Interim Decision:

Response from CASQA’s Perspective:

EPA is adding a standard Runoff Prevention Advisory Statement to the label:

The standard runoff prevention language that EPA has proposed could be
further strengthened. For example, CASQA typically recommends not allowing
pesticide use if rain is predicted in the next 48 hours (instead of 24 hours as is
proposed by EPA).

“RUNOFF PREVENTION
To protect the environment, do not allow pesticide to enter or run off into storm drains,
drainage ditches, gutters or surface waters. Applying this product in calm weather
when rain is not predicted for the next 24 hours will help ensure that wind or rain does
not blow or wash pesticide off the treatment area. Rinsing application equipment over
the treated area will help avoid run off to water bodies or drainage systems.”

We should consider impact of “rinsing application over the treated area” which
would be highly problematic on impervious surfaces hydraulically connected to
MS4 and surface waters.

From EPA’s response to comments in the “Abamectin. Response to Comments Regarding
To better assess the risks from a pesticide, EPA should evaluate pesticide uses
HED’s [EPA OPP Health Effects Division] Human Health Risk Assessment in Support of
in a comprehensive manner that includes the use patterns and mitigation
Registration Review, it appears that new crack and crevice usages are being evaluated through measures proposed and/or approved after the initiation of Registration Review.
a different process: HED notes that the human health draft risk assessment also included a
separate new use action for a proposed use on crack and crevice and spot treatment for
abamectin. Mitigation measures associated with the proposed new use are separate from the
registration review action and are being addressed by the registrant petitioning for that
particular use pattern.

Prepared by TDC Environmental and Tammy Qualls

9/13/19

Action:

Method for National Level Endangered Species Risk Assessment Process for Biological Evaluations of Pesticides; Docket: EPA–HQ–OPP–2019–
0185
Use:
Defines procedures for assessing pesticides risks to endangered species
Why we care:
EPA intends to use these procedures to replace its current ecological risk assessment procedures
Actions taken:
CASQA submitted a comment letter in 2019. CASQA’s comments were echoed by UP3 partners including BACWA, NACWA, the SF Bay Water Board,
Xerces Society, Northwest Center for Alternatives to Pesticides (and 8 other groups) and Center for Biological Diversity. DPR made comments similar to
CASQA’s.
Status:
EPA released its revised method in March 2020
Next steps:
EPA will be using the revised procedures to conduct ecological risk assessments for pesticides in its ESA pilot program.
Recommendation: Review ecological risk assessments for ESA pilot pesticides and comment on procedural shortcomings as warranted.
CASQA 08/15/2019 Comments to EPA

EPA Response

Pesticides Are Applied on Outdoor Impervious
Surfaces and Must Be Addressed in BEs

“EPA has corrected its discussion of applications to impervious surfaces in the Revised Yes.
Method. The discussion was not meant to indicate that EPA would not evaluate
applications to impervious surfaces. Rather, it was intended to generate a footprint for
developed areas that was more realistic. In the Revised Method, for applications that are
not intended to be made directly to impervious surfaces (e.g., to lawns), EPA will make a
treated area assumption for the developed land cover class based on the percent of a
typical lot that is not represented by impervious surfaces (e.g., footprints of houses,
driveways are assumed to not be treated). In these cases, EPA acknowledges that
overspray to impervious surfaces can occur, and, as such, the treated area will include a
small percent of the impervious surface. For applications designed for impervious
surfaces, EPA will model the application using the impervious PWC scenario, along with
appropriate adjustments to account for the area treated.” Response to Public
Comments Received on Proposed Revised Method for National Level Endangered
Species Risk Assessments for Biological Evaluations of Conventional Pesticides, p. 41.

Clean Water Act Compliance Assessment Must Be
an Integral Part of BEs and the Pesticide
Endangered Species Act Consultation Process

“Office of Pesticide Programs and Office of Water work together on water issues to
address issues under each of their statutes.” Response to Public Comments Received
on Proposed Revised Method for National Level Endangered Species Risk
Assessments for Biological Evaluations of Conventional Pesticides, p. 50.

No.

BEs must evaluate all uses of a pesticide that EPA is
approving – not just uses that have occurred
historically. When EPA reviews a pesticide, it licenses
each individual use of that pesticide as described on

“EPA will consider all uses allowed on product labels for the assessed pesticide that are
registered under Sections 3, 24(c), and 18 of the Federal Insecticide Fungicide
Rodenticide Act (FIFRA) when developing BEs. As stated above, the proposed Revised
Method included usage data in the derivation of the Action Area. EPA has changed the

Partially.
EPA will consider all legal
uses in its first phase, but
the actual risk assessment
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Did EPA incorporate
CASQA’s comment?

FINAL 8/3/20

product labels. If EPA restricts its analysis only to uses
that have occurred historically, or to select geographic
areas, EPA is effectively licensing uses that it is not
evaluating, which is inconsistent with the ESA. This
would be the effect of the usage data methodology
proposal.

Revised Method so that usage data are no longer incorporated into Step 1. Therefore,
all registered uses, even those without demonstrated usage are included in Step 1,
definition of the Action Area.

BEs must use chronic invertebrate toxicity data. The
proposal to use only lethal toxicity (LC50) data for
aquatic invertebrates deviates from the CWA regulation
of aquatic ecosystems to protect food supplies for
endangered species.

“EPA will consider effects to mortality, growth or reproduction and other sublethal
endpoints linked to survival or reproduction of taxa relevant to a listed species’ prey,
pollination, habitat and/or dispersal.” Response to Public Comments Received on
Proposed Revised Method for National Level Endangered Species Risk Assessments
for Biological Evaluations of Conventional Pesticides, p. 50.

Urban pesticide use estimates could be greatly
improved with use of reported urban use and sales
data collected annually by California Department of
Pesticide Regulation (CDPR). Each year, CDPR
mandates reporting of pesticide product-specific sales
and all professional pesticide use (including urban use).
These data provide the quantity of active ingredients.
The sales data are collected for every product brandlabel combination. Reported use and total annual sales
data are freely available and readily accessed from
CDPR’s online database at
https://www.cdpr.ca.gov/dprdatabase.htm While CDPR
considers its product-specific sales data as confidential,
these data can be obtained upon request by EPA and
consolidated (e.g., by use category) before publishing in
risk assessments.

“EPA considers California Pesticide Use Reporting data in assessments, as appropriate. Partially.
EPA agrees with CBD [Center for Biological Diversity] that pesticide sales data, including
those available from California Department of Pesticide Regulation, are of limited use in
characterizing the timing and location of pesticide usage. Pesticide sales data can
provide some information regarding the scale of usage for a pesticide. For example,
historical sales for an established pesticide may be useful in ground truthing the
reasonableness of estimated usage that rely on multiple conservative assumptions. One
example could be comparing sales data to usage modeled for a year and finding that the
single year modelled exceeds the 20-year sales total for the AI. Such an outcome
suggests that the model is highly conservative overall. Of course, at a local level, the
model may be less conservative than indicated by the disparity between the sales and
modelled usage estimates.” Response to Public Comments Received on Proposed
Revised Method for National Level Endangered Species Risk Assessments for
Biological Evaluations of Conventional Pesticides, p. 11.
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will leave out any allowed
pesticide uses for which
there are no usage data.

EPA incorporates usage data into Step 2 of the Revised Method. When usage data (i.e.,
PCT [Percent Crop Treated], average rate, application timings, etc...) are incorporated
into the risk assessment, the best available, scientifically valid data are used. EPA
believes that data on pesticide usage represent critical information for determining
whether an individual of a listed species is likely to be exposed and adversely impacted,
which is the goal of Step 2.” Response to Public Comments Received on Proposed
Revised Method for National Level Endangered Species Risk Assessments for
Biological Evaluations of Conventional Pesticides, p. 14.
Yes.
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Pesticide:
Use:
Why we care:
Actions taken:
Status:

Imidacloprid; Docket: EPA–HQ–OPP–2008–0844
Outdoor treatments (impervious and pervious surfaces), impregnated materials (wood, siding, etc.), pet treatments, etc.
Highly toxic to aquatic invertebrates. Monitoring data exceeds aquatic benchmark in many areas of California. Sales data show that use is increasing.
CASQA submitted a comment letter in 2017 on the Preliminary Aquatic Risk Assessment.
EPA released the Proposed Interim Registration Review Decision (PID) per Fed. Reg. notice Feb. 3, 2020. Comments are due May 4, 2020.

Comment period on
Work Plan (2009)

Next steps:
Recommendation:

EPA releases Final
Amended
Workplan (2009)

Comment period
on Preliminary
Aquatic Risk
Assessment (2017)

Comment period
on Proposed
Interim Decision
(due 5/4/20)

EPA analyzes
comments, issues
Final Interim
Decision

Endangered
Species Act (ESA)
Consultation

EPA issues
Final
Decision

EPA will analyze comments and issue a Final Interim Decision.
Send comment letter to EPA on the Proposed Interim Decision to address unresolved issues and concerns.

CASQA Members comments to EPA:

EPA Response:

Did EPA incorporate
member comments?

CASQA Concurs with EPA’s Finding of Significant Risk.

As in the Preliminary Aquatic Risk Assessment. The
EPA found significant risk to aquatic life in the
Proposed Interim Decision.

Yes.

CASQA Requests EPA Identify Major Sources of Imidacloprid in Urban Runoff.
CASQA noted that EPA’s PARA model omits most outdoor urban imidacloprid uses.
CASQA Suggested Refinements to Imidacloprid Preliminary Risk Assessment:
• Include modeling of runoff from impervious surfaces for both residential and
commercial models.
• Evaluate and then model the runoff from all permitted outdoor uses of
imidacloprid
• Include leaching of impregnated materials in the model.
• Perform an urban-specific analysis, including analysis of monitoring results
specific to urban areas.

“EFED’s risk assessment indicated, using modeling
and monitoring data, that neonicotinoids can
potentially enter surface water and groundwater and
affect aquatic invertebrates. Although EFED did not
explicitly model urban runoff sources, EFED believes
the concentrations would not exceed those modeled
via agricultural sources. While field and monitoring
data provide supporting evidence that neonicotinoids
are present in surface waters, supporting metadata for
the sampling (i.e., sampling frequency, vicinity of
applications to monitoring sites, timing of sample
collection relative to timing of applications, etc.) are not
available, precluding the quantitative use of monitoring
data. While monitoring data from habitats not designed
to harbor aquatic organisms may not be directly
relevant for ecological risk assessment, they may be
indicative of sources that may discharge into aquatic
organism habitats. Likewise, while monitoring data
from other countries may not be indicative of uses or

No. Although EPA
acknowledged that there is a
pathway to the storm drain,
they did not respond to
CASQA’s request to identify
major sources of imidacloprid
in urban runoff or improve
modeling of sources.
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products in the United States, they provide a line of
evidence that neonicotinoids can contaminate water
sources.” (PID p.14)
CASQA Recommends Further Evaluation of Product Labels and Use Restrictions.
(see specific requests below)

Although EPA made some small improvements to
imidacloprid labels, they did not incorporate the
majority of CASQA’s label requests.

1) Pre-construction termiticide label improvements: “…we request that EPA add a
EPA did not respond to this comment.
requirement that after a pre-construction termiticide treatment the applicator must
post signage identifying sites that have been treated, stating the need to maintain
the plastic cover until the foundation is poured, and to manage in accordance with
water quality and hazardous waste laws any water that collects in the treated area
before the foundation is poured. Such a requirement would bridge a gap between
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and Clean Water
Act water quality control programs associated with the NPDES stormwater
construction permits.”

Partially.

No.

2) Require that no applications be made when rainfall is forecast within 48 hours.

EPA partially incorporated CASQA’s suggested idea, Partially.
but only for 24 hours of forecasted rainfall and only for
spray (not granular) products.

3) Reduce size of perimeter treatment bands around structures for treating for
termites and other structural pests to the smallest treated area that will achieve
target pest control. Prohibit application on impervious surfaces.

EPA reduced the perimeter treatment area to up to
seven feet (on permeable surfaces), up to two feet up
a structure, and up to one inch on pervious surfaces.

Partially. A reduced
treatment band is an
improvement, but the
suggested treatment bands do
not appear to be based on
scientific study. Use on
impervious surfaces is still
allowed.

4) Prohibit application of granular products to any impervious (non-soil or
unvegetated) surface and prohibit application to any area where the product may
contact any surface water, storm drain, or urban runoff conveyance system (e.g.,
gutter).

EPA did not respond to this comment.

No.

5) Reduce target area for granular fly bait, instead of allowing the quantity to be
spread over “1,000 square feet”.

EPA did not respond to this comment.

No.

6) Disallow all outdoor “paint-on” applications of imidacloprid, especially if painted
surface is above impervious area that drains to storm drain system or surface

EPA did not respond to this comment.

No.
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water body. If any outdoor uses continue to be allowed, consider reducing
application frequency (currently every 4-6 weeks), setting a maximum allowable
outdoor treated area, and establishing a total annual application rate.
7) Disallow product application in cracks and crevices along surfaces that drain into
the storm drain system. If allowed, request that EPA and registrants utilize
efficacy data to determine the smallest treated area that will achieve target pest
control. This will enable labels to limit the spot treatments and crack and crevice
treatments – to only the amount necessary – instead of the current 2’ x 2’
dimensions for spot treatment, and unspecified dimensions for crack and crevice
treatments.

EPA updated label requirements to not limit to a 2’ x 1’ Partially.
areas as well as limit application to 10% of the
treatment area.

8) Disallow all usage inside sanitary sewers, storm drains, or inside or around
manholes.

Although manholes are not mentioned, it appears that Yes, but label would be
EPA is prohibiting use in sanitary sewers, manholes
clearer if it explicitly
etc. as they are not in the list of permitted areas.
prohibited these uses.

9) Impregnated Materials: (1) Require end use product labels for all products
bearing pesticide claims consistent with the recently adopted California guidance
for labeling pesticide-impregnated materials (California Notice 2017-08). (2)
Consider limiting concentration and/or use locations for materials that show high
washoff potential.

EPA did not respond to this comment.
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Pesticide:
Use:
Why we care:
Actions taken:
Status:

Neonicotinoid insecticides; Dockets EPA–HQ–OPP–2012–0329, EPA–HQ–OPP–2011–0865, EPA–HQ–OPP–2011–0920, EPA–HQ–OPP–2008–0844,
EPA–HQ–OPP–2011–0581
Outdoor treatments (impervious and pervious surfaces), impregnated materials (wood, siding, etc.), pet treatments, etc.
Highly toxic to aquatic invertebrates. Monitoring data exceeds aquatic benchmark in many areas of California
In March 2020, the County of Sacramento sent a letter to EPA requesting a comment period extension. Other agencies also requested an extension
including: BACWA, City of Elk Grove, City of Sacramento, Orange County, Marin County Stormwater PPP, Riverside County Flood Control and Water
Conservation District, SCVURPPP, and the SF Bay Water Board.
EPA released Proposed Interim Decisions for Acetamiprid, Clothianidin, Dinotefuran, Imidacloprid, and Thiamethoxam.

Comment period on
Work plan (2009)

EPA releases Final
Amended
Workplan (2009)

Comment period on
Preliminary Aquatic
Risk Assessment
(2017)

Comment period on
Proposed Interim
Decision
(due 5/4/20)

EPA analyzes
comments, issues
Final Interim
Decision

Endangered
Species Act (ESA)
Consultation

EPA issues
Final Decision

Next steps:
EPA will analyze comments and issue a Final Interim Decision.
Recommendation: Send comment letter to EPA on the Imidacloprid Proposed Interim Decision to address unresolved issues and concerns.
County of Sacramento Comments to EPA

EPA Response

On behalf of the County of Sacramento Department of Water Resources, I request that EPA
EPA extended the review period from April 3,
extend the comment period for the Proposed Interim Registration Decisions (PIDs) for the subject 2020 to May 4, 2020.
neonicotinoids for one additional month, to May 4, 2020. This will provide adequate time for
review in light of the complexity of the proposed interim decisions, the number of chemicals under
consideration, and the occurrence of this comment period during our winter rainy season, when
staff from our agency and the organizations we collaborate with take on substantial extra duties in
association with monitoring of rainfall/runoff events.
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Did EPA incorporate
CASQA’s comment?
Yes.
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Pesticide:
Use:
Why we care:
Actions taken:
Status:

Pyrethroids; Docket: EPA-HQ-OPP-2008-0331
Insecticides
Priority pesticide due to toxicity, use, and monitoring data. Multiple 303(d) listings as well as adopted and pending TMDLs.
CASQA commented on the Preliminary Ecological Risk Assessment for Pyrethroids in 2017.
EPA released the “Pyrethroids and Pyrethrins Ecological Risk Mitigation Proposal for 23 Chemicals” in November 2019. EPA also released Proposed
Interim Decisions for cyphenothrin, flumethrin, imiprothrin, momflurorthrin, and tetramethrin; decisions for the other 18 pyrethroids are forthcoming.

Comment period on
Work plan (2010)

Next steps:
Recommendation:

Comment period on
Draft Ecological Risk
Assessment (2017)

Comment period on
Proposed Interim
Decision (5 pyrethroids)
and Ecol Risk Mit Prop
(23 pyrethroids) (due
2/12/20)

EPA analyzes
comments, issues
Proposed and Final
Interim Decisions

Endangered Species
Act (ESA)
Consultation

EPA issues
Final Decision

EPA will analyze comments and issue Proposed and Final Interim Decision.
Send comment letter to EPA on the Pyrethroids and Pyrethrins Ecological Risk Mitigation Proposal for 23 Chemicals to address unresolved issues and
concerns. Do not comment on the non-water quality topics covered by the 5 current proposed decision; evaluate the remaining 18 for potential comments.

CASQA 7/7/2017 Comments to EPA

EPA Response

Pesticide Discharges to storm drains can be costly and
disruptive. Currently, EPA has listed 622 California
water bodies as impaired by pesticides under Section
303(d) of the Clean Water Act; of those, 16 are listed
for pyrethroids.

EPA discussed impacts, including Clean Water Act
No. It virtually omitted urban runoff from its Clean
compliance challenges and costs for indoor discharges, but Water Act compliance discussion.
did not even mention these for stormwater, except a
passing reference to TMDL compliance.
EPA’s benefits assessment did not distinguish between
outdoor impervious surface applications and other
Based primarily on market share, EPA asserted that the
types of applications (including underground It did not
benefits of pyrethroids use are high.
correctly identify alternatives for outdoor structural pest
control.). It relied on an industry-supplied report on
lawns/landscaping treatments as the data source for its
outdoor urban benefits analysis. EPA also does not
distinguish among the 22 pyrethroids and pyrethrins,
which have very different environmental fates and
toxicity, and thus very different potential for aquatic
impacts.
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CASQA Concurs with EPA’s Finding of Significant
Ecological Risk and Need for Mitigation

None. EPA used CASQAs comments to counter arguments Yes.
by others suggesting that there is not a significant
ecological risk.

Mitigation addressing urban runoff is needed. To
minimize ecological impacts and reduce the number of
watersheds impacted by pyrethroid TMDLs and
subsequent costs to state and local government agencies,
we request that EPA implement mitigation measures as
requested above. If these mitigation approaches are not
deemed appropriate nationwide, please consider providing
clear mechanisms for California-specific labels and sales
restrictions.

“Outdoor urban uses of pyrethroids and pyrethrins are
expected to result in potential risks of concern, primarily to
aquatic invertebrates and fish. This potential risk is often a
result of urban runoff, but may also be a result of spray drift
or improper disposal of pyrethroid products. The potential
for this risk to occur in the environment is supported by
pyrethroid monitoring data from urban settings at levels that
would be expected to result in potential risk to aquatic
invertebrates. There has been a substantial concern from
municipalities and states, particularly California, that urban
pyrethroid usage adversely impacts water quality and, in
the case of California, contributes to TMDL exceedances.
As a result, the EPA is proposing measures to reduce to
the urban footprint of the pyrethroid group while still
allowing flexibility for the user community and retaining the
benefits of efficacious pest control.”
“The potential ecological risks, which are expected to be
reduced with the proposed mitigation, are outweighed by
the high benefits associated with the use of pyrethroids for
the control of pests with public health significance.”

No. Proposed mitigations are nice and might reduce
slug discharges, but for California, they have no
expected benefits for ongoing discharges. Proposed
label language changes would continue (and in some
cases exacerbate) conflicts between product labels
and California’s surface water protection regulations for
pyrethroids.
Text includes two useful mitigations are proposed for
indoor products that are not proposed for outdoor
products in the enforceable part of the proposal (the
“label table in the appendix”):
(a) Pictogram and new enforceable label statement:
“Do not pour down the drain or sewer. Call your local
solid waste agency for local disposal options.”
(b) New advisory label statements (English & Spanish):
“Do not allow to enter indoor or outdoor drains” and
“Follow proper disposal procedures on this label”

EPA’s proposal allows some impervious surface
applications prohibited by California regulations:
(a) Within 25 feet of an aquatic habitat located down
gradient from an application site
EPA Proposed mitigation:
(b) Preconstruction termite site within 10 feet of a storm
(1) Indoor and Outdoor Use Site Clarification
(2) Reduction in distance from building foundations that can drain located down gradient
be treated with pyrethroids from 10 feet to 7 feet. [California (c) aquatic habitat protection excludes intermittent
streams (which are included in California regulations)
regulations prohibit applications >3 feet from building
foundations]
EPA mitigations cover all users (not just professional
(3) Reduction in height above ground level of building
applicators) and include etofenprox, which is currently
treatments from 3 feet to 2 feet [this would make EPA
labels consistent with this element of California regulations] not covered by California regulations.
(4) Prohibition on applications during rain. [California
regulations already prohibit]
(5) Unenforceable advisory statement to avoid applications
if rain is forecast within 24 hours. [new]
(6) Definition of spot treatment (2 sq. ft.)
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(7) New requirement: “Do not allow the product to enter any
drain during or after application.” [No methods are specified
as to how to prevent post-application washoff into storm
drains]
(8)Various other label clarifications.
EPA’s runoff modeling seems to underestimate some
exposures as shown by the risk quotients (RQs)
calculated from monitored concentrations that are
generally higher than the RQs calculated from modeled
concentrations (PRA, Part II, pp. 165-167).

EPA acknowledged the monitoring data and noted that it
“did not agree with the PWG that it is inappropriate to
compare modeled and monitored concentrations”. EPA
acknowledged the concerns from commenters from
California concerning what is required under the Clean
Water Act.

Yes.

CASQA agrees with EPA’s use of all available aquatic
toxicity data including those for sensitive organisms
like Hyalella azteca and Americamysis bahia. The San
Francisco Bay Regional Water Quality Control Board also
commented on this in their 7/6/17 Letter to EPA, “It should
be noted that H. azteca are not uniquely sensitive to
pyrethroids. Of the few aquatic invertebrate species that
have been tested for pyrethroids toxicity, several are
similar to the sensitivity to H. azteca.”

EPA considered arguments from both CASQA/SF Water
Board and the registrant’s lobbying group (Pyrethroid
Working Group [PWG]) and ultimately agreed with the
comments from CASQA/Water Board on this issue. EPA
relied not only on these comments, but also on scientific
papers submitted with the comments

Yes.

CASQA Recommends Additional Use Restrictions and
Product Label Enhancements.

No, except for improvements to label readability.

1. Reducing overuse of active ingredient. We request
that the EPA and registrants review such studies of
application sites, applicator methods, and associated
residual pesticides in runoff and coordinate with CDPR to
develop additional mitigations and associated label
restrictions to reduce over-application from creating
regulatory and consequent financial burdens that must
be borne by state and local governments.

“The EPA has worked extensively with registrants…to
develop proposed mitigation to reflect what is practical
while also maintaining the efficacy of these uses. The
proposed mitigation is designed to reduce the pathway for
these chemicals to get into surface waters and storm
drainage systems. The language also informs consumers
on how to prevent pyrethroids products from ending up in
wastewater facilities.”

No. EPA’s proposal would not meaningfully expand
the current California mitigations, which are proving
insufficient to resolve pyrethroids water impairments.

2. Adding a minor label requirement for preconstruction (under foundation) termiticide
treatments to bridge the gap between FIFRA and

“In following up on the labeling recommendations from
CASQA, the EPA consulted with construction experts with
specific experience with termiticide applications, regarding

No. EPA did not implement any changes to bridge the
gap between FIFRA and the Clean Water act on
termiticide treatments.
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Clean Water Act regulatory programs. CASQA
requests that EPA refine labels for pre-construction
termiticide applications with the overall goal of preventing
the discharge to water bodies of any water that contacts
pesticide treated soil. Specifically, we request that EPA
add a requirement that after a pre- construction
termiticide treatment the applicator must post signage
identifying sites that have been treated, stating the need
to maintain the plastic cover until the foundation is
poured and to manage in accordance with water quality
and hazardous waste laws any water that collects in the
treated area before the foundation is poured. Such a
requirement would address a gap between FIFRA and
Clean Water Act water quality control programs
associated with the NPDES stormwater construction
permits.

the suggestion that a signage requirement on pyrethroid
labels could reduce the amount of pesticides running off
into the drainage system. The EPA also met with Dave
Tamayo, an environmental specialist from CASQA, on
February 25, 2019, to discuss these comments and
recommendations. The EPA officials also attended the
2019 Termite Tour, organized by the Association of
Structural Pest Control Regulatory Officials, which included
discussions on pre- and post-construction termite
application practices. There wasn’t consensus on the
potential effectiveness additional posting and covering of
these pre-construction termite applications could be in
reducing pesticides in surface water. Therefore, the EPA is
not proposing these changes in the ecological risk
mitigation proposal. However, the EPA welcomes additional
comments on this topic during the public comment period.”

CASQA would appreciate the opportunity to discuss the
specifics of this recommendation with EPA and
registrants and professional applicators as appropriate.
We perceive this as a relatively minor change that would
address an existing gap between FIFRA and Clean
Water Act construction site regulatory programs.

3. Enhancing overall readability and enforceability of “The EPA has made a significant effort to propose changes
label language. CASQA requests that EPA seek to
to pyrethroid labels to improve consistency and help users
eliminate all conflicting and unclear language by
find adequate directions.”
coordinating with CDPR and registrants in the
development of label language that more clearly provide
instructions that result in protection of water quality. If
EPA does not concur that label enhancement is
necessary on a nationwide basis, CASQA requests that
EPA provide clear mechanisms for establishing
California-specific label instructions. CDPR is unable to
take this action on its own because CDPR does not have
the authority to establish pesticide label language, which
is under the sole authority of EPA.
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Partially. Proposed label language includes a few
useful clarifications but maintains some language that
is confusing and includes many statements that are
unenforceable.
No changes were made to bifenthrin labels, which have
additional mitigation that has confusing wording.

1/16/20

4. California-Specific Labels. If EPA does not find it
appropriate to make these changes on a nationwide
basis, we request that EPA provide CDPR the ability to
work with registrants to establish California specific
instructions on product labels. Since EPA controls
product labels – the most effective means of controlling
product usage – EPA’s explicit approval of state-specific
label language is essential.

“The EPA has worked closely with CDPR in the past on
adding state-specific labeling restrictions to many pesticide
products, including products containing pyrethroids. The
EPA will continue to discuss implementation options with
states and stakeholders when geographic-specific
restrictions may be needed.”

No resolution. EPA’s proposal differs significantly
from California regulations, in ways that will further
confuse applicators who tend to focus on product
labels (in their hands) instead of regulations (not in
their hands). EPA does not explicitly state whether it
will allow or support California-specific labels.

CASQA Requests EPA Terminate Urban (“Residential”)
Use of Bifenthrin Due to Its Persistence in Aquatic
Ecosystems. CASQA has concluded that special
measures to address bifenthrin are an important part of a
pyrethroids mitigation strategy because, from the urban
water quality standpoint, bifenthrin is far more problematic
than other pyrethroid pesticides.
• Bifenthrin Exceeds EPA Aquatic Life Benchmarks
More Often Than Any Other Pyrethroid
• Bifenthrin Is Substantially More Persistent in
Aquatic Environments Than Other Pyrethroids
• Bifenthrin is among the most highly toxic
pyrethroids
• Bifenthrin is One of Multiple Insecticides
Commonly Used in Urban Environments
• Due to Bifenthrin’s Unique Persistence, It Is Too
Hazardous to Use in Urban Settings
CASQA further requests that if EPA does not concur that
this measure is appropriate on a nationwide basis, that
EPA implement such a measure for California by adding
California-specific statements to all residential bifenthrin
product labels (e.g., “not for use in California”). CDPR is
unable to take this action because CDPR does not have
the authority to establish pesticide label language, which is
under the sole authority of EPA.

“With regard to aquatic risk, bifenthrin is not so unique
when compared to other pyrethroids that it warrants
additional bifenthrin-specific mitigation… bifenthrin does not
consistently have the highest RQ exceedances for aquatic
invertebrates. The agency disagrees with CASQA that
bifenthrin is more toxic to aquatic invertebrates than other
pyrethroids. All pyrethroids are very highly toxic to aquatic
invertebrates.”

No. EPA is using a scientifically questionable basis for
its assertion that bifenthrin is no more problematic than
other pyrethroids. The datasets EPA is using and
EPA’s modeling have scientific errors that have been
enumerated in other studies. Bifenthrin may not be the
most toxic pyrethroid, but based on monitoring data it
appears to be the most persistent pyrethroid in urban
watersheds. The combination of toxicity and
persistence is the issue (it does not need to be the “top
ranked” in either category to merit removal from the
market). EPA’s RQs are admittedly scientifically
incorrect, so they should not be cited as the basis of
any decision.

“The EPA is not proposing ecological mitigation for
bifenthrin beyond what is outlined for all pyrethroids in the
Pyrethroids and Pyrethrins: Ecological Risk Mitigation
Proposal For 23 Chemicals due to the benefits of its use
(USEPA 2016), and the agency’s expectation that greater
detection frequencies and concentrations of alternative
insecticides (including other pyrethroids and fipronil) would
occur if bifenthrin were removed from the market, because
these alternative insecticides would likely take its place in
the market.”

Other data sources – particularly DPR’s environmental
monitoring data - lead to the conclusion that bifenthrin
is the main contributor to ecological risks from
pyrethroids and that this contribution is high relative to
its usage. This indicates that substitution by another
pyrethroid would improve water quality.
Interestingly, despite the assertion that there should be
no difference in risk mitigation among the pyrethroids,
EPA notes “Bifenthrin, cypermethrin, deltamethrin, and
esfenvalerate had particularly high chronic RQs.”

While the discussion above focuses on bifenthrin, CASQA
requests that EPA provide similar controls to ensure that
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there is adequate mitigation for any other pyrethroid that
has similar or greater persistence in aquatic environments.
Pyrethroids Have Been Identified as a Contributor to
the Decline of Important Delta Fish Because of their
presence and toxic effects, both directly and through foodweb impacts, pyrethroids have been identified as
potentially playing a significant role in the decline of
important fish species in the Sacramento-San Joaquin
Delta Estuary (Delta)…As a result of concerns about
pyrethroid impacts in the Delta, establishing control
programs for the pyrethroid discharges to the Delta was
prioritized in the Delta Stewardship Council’s Delta Plan
and the Central Valley Regional Water Quality Control
Board’s Delta Strategic Workplan (CRWCB-CVR 2014).
(San Francisco Bay Regional Water Quality Control
Board’s 7/6/17 Letter to EPA)
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EPA acknowledged the SF Water Board’s concerns and
noted that “pyrethroids are expected to result in risks to
aquatic biota in many situations. EPA has considered water
quality issues in developing its ecological risk mitigation
proposal for the pyrethroids/pyrethrins.”

Partially. Although EPA acknowledged the SF Water
Board’s concerns, the mitigations proposed by EPA are
not enough to address the risk.
EPA stated that it will address endangered species in
individual risk management decisions. This seems to
conflict with the concept of the single ecological risk
management decision to cover all 23 chemicals, but
what it will likely be is a description of next steps for
Endangered Species Act Compliance, not a set of
mitigation measures for aquatic endangered species.

1/16/20

Pesticide:
Use:
Why we care:
Actions taken:

Status:

Pyrethroids; Docket: EPA-HQ-OPP-2008-0331
Insecticides
Priority pesticide due to toxicity, use, and monitoring data. Multiple 303(d) listings as well as adopted and pending TMDLs.
In November 2019, CASQA sent a letter to EPA requesting a comment period extension. Other agencies also requested an extension including: NACWA,
BACWA, SF Bay Water Board, Central Coast Water Board, Central Valley Water Board, SCVURPPP, Sacramento County, Santa Barbara County, City of
Santa Barbara, Alameda County, Napa County Flood & Water Conservation District, Orange County, City of Cotati, City of Sacramento, City of San Diego,
LA County Public Works, Marin County Stormwater PPP, and City of Elk Grove.
EPA released the “Pyrethroids and Pyrethrins Ecological Risk Mitigation Proposal for 23 Chemicals” in November 2019. EPA also released Proposed
Interim Decisions for cyphenothrin, flumethrin, imiprothrin, momflurorthrin, and tetramethrin; decisions for the other 18 pyrethroids are forthcoming.

Comment period on
Work plan (2010)

Comment period on
Draft Ecological Risk
Assessment (2017)

Comment period on
Proposed Interim
Decision (5 pyrethroids)
and Ecol Risk Mit Prop
(23 pyrethroids) (due
2/12/20)

EPA analyzes
comments, issues
Proposed and Final
Interim Decisions

Endangered Species
Act (ESA)
Consultation

EPA issues
Final Decision

Next steps:
EPA will analyze comments and issue Proposed and Final Interim Decision.
Recommendation: Send comment letter to EPA on the Pyrethroids and Pyrethrins Ecological Risk Mitigation Proposal for 23 Chemicals to address unresolved issues and
concerns. Do not comment on the non-water quality topics covered by the 5 current proposed decision; evaluate the remaining 18 for potential comments.
CASQA 11/25/2019 Comments to EPA

EPA Response

Did EPA incorporate
CASQA’s comment?

On behalf of the California Stormwater Quality Association (CASQA1), we request that the
comment period for the Pyrethroids and Pyrethrins Ecological Risk Mitigation Proposal be
extended to February 28, 2020 to provide adequate time for review in light of the complexity of
the proposal, the year-end holiday timing of the review period, and its timing during the winter
rainy season, when staff from our member agencies and the organizations we collaborate with
take on substantial extra duties in association with rain events.

EPA extended the review period from January
13, 2020 to February 12, 2020.

Yes.
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Pesticide:
Use:
Why we care:
Actions taken:
Status:

Several pyrethroids; Dockets: EPA-HQ-OPP-2008-0331. Docket includes: bifenthrin (EPA–HQ–OPP–2010–0384), cyfluthrin (EPA–HQ–OPP–2010–0684),
deltamethrin (EPA–HQ–OPP–2009-0637), esfenvalerate (EPA–HQ–OPP–2009–0301), permenthrin (EPA–HQ–OPP–2011–0039), phenothrin (EPA–HQ–
OPP–2011–0539), prallethrin (EPA–HQ–OPP–2011–1009), and tau-fluvalinate (EPA–HQ–OPP–2010–0915).
Insecticides
Priority pesticide due to toxicity, use, and monitoring data. Multiple 303(d) listings as well as adopted and pending TMDLs.
In February 2020, CASQA sent a comment letter to EPA on the Pyrethroids and Pyrethrins Ecological Risk Mitigation Proposal.
EPA released Proposed Interim Decisions for bifenthrin, cyfluthrin, deltamethrin, esfenvalerate, permenthrin, phenothrin, prallethrin, and tau-fluvalinate.

Comment period on
Work plan (2010)

Comment period on
Draft Ecological Risk
Assessment (2017)

Comment period on
Proposed Interim
Decision (8
pyrethroids) (due
7/6/20)

EPA analyzes
comments, issues
Proposed and Final
Interim Decisions

Endangered Species
Act (ESA)
Consultation

EPA issues
Final Decision

Next steps:
EPA will analyze comments and issue Final Interim Decision on these eight pyrethroids.
Recommendation: Send comment letter to EPA on these eight Proposed Interim Decisions.
CASQA 2/12/2020 Comments to EPA

EPA Response

EPA’s benefits assessment should include urban runoff-related costs to municipalities

No response. In the March 2020 PIDs EPA No.
noted that they “had addressed” comments in
a Joint Response issued on 11/12/2019,
months before CASQA submitted its 2/12/20
comment letter.

EPA’s risk / benefit finding should be revised to differentiate among the 23 pyrethroids
and pyrethrins and among the various outdoor urban uses of the 23 chemicals

EPA issued a single risk mitigation proposal No.
with only one set of measures covering all 23
pyrethroids and pyrethrins, despite finding
large differences in aquatic risks among the
pyrethroids and pyrethrins.

EPA should end outdoor urban use of bifenthrin

No response.

No.

EPA should provide California-specific labels for outdoor structural pest control products No response.
that are consistent with California regulations

No.

CASQA supports EPA-proposed label changes, with modifications

Prepared by Tammy Qualls

Did EPA incorporate CASQA’s
comment?

EPA kept the anti- dumping product label
Partially.
improvements but did not consider CASQA’s
suggested refinements from the February
2020 comment letter.
6/14/20

Pesticide:
Use:
Why we care:
Actions taken:
Status:

Terbuthylazine; Docket: EPA-HQ-OPP-2010-0453
Fountain algaecide / microbiocide / microbiostat.
Highly toxic to aquatic invertebrates.
County of Sacramento (a CASQA member) sent EPA comments on the Draft Risk Assessment in January 2020, respectively.
EPA released the Proposed Interim Decision in May 2020.

Comment period on
Work Plan (2009)

Comment period on
Draft Ecological Risk
Assessment (2012)

Comment period
on Proposed
Interim Decision
(due 7/20/20)

EPA analyzes
comments, issues
Final Interim
Decision

Endangered Species
Act (ESA)
Consultation

EPA issues
Final Decision

(not in EPA workplan)

Next steps:
EPA will review comments on the Proposed Interim Decision and issue a Final Interim Decision
Recommendation: Write a response letter, supporting the Sacramento County comments that EPA included in the Proposed Interim Decision.
Sacramento County comments to EPA (Jan. 2020):

EPA Response:

Our primary concern with the subject pesticides is that the Draft Risk
EPA made label changes (see below) that will help reduce the amount
Assessment neglected to consider storm drain discharges of
of terbuthylazine that is discharged into the storm drain by requiring
terbuthylazine-containing fountain water and the ensuing risk to aquatic
notification to local sanitary sewer/ storm drain authorities.
life. The Draft Risk Assessment assumed that there would be “no
significant exposure to aquatic organisms…from the decorative/ornamental
fountain uses given that the label prohibits discharge of this product into
lakes, streams, ponds, estuaries, oceans, or other waters, unless in
accordance with the National Pollutant Discharge Eliminations Systems
(NPDES) permit.”
Sacramento County requests that the current language be changed to
match the copper label, which would also provide consistency for label
language across pool, spa, hot tub, and fountain chemicals, which follows:
“Before draining a treated pool, spa, hot tub, or fountain, contact your
local sanitary sewer and storm drain authorities and follow their
discharge instructions. Do not discharge treated pool, spa, hot tub, or
fountain water to any location that flows to a gutter or storm drain or
natural water body unless discharge is allowed by state and local
authorities.”

Prepared by Tammy Qualls

Did EPA incorporate
member comments?
Yes.

“The agency agrees with the requested label changes and is proposing Yes.
additional label changes to address the potential ecological risks by
reducing exposure and clarifying the appropriate use methods, as
described in Appendix B.”

FINAL 8/3/20

Sacramento County also notes that the following language exists on
several terbuthylazine labels: “Experience will demonstrate the level of
(product) is required." We are concerned that this vague label
language could lead to overuse these products. We are also concerned
that label language states that users should maintain a concentration of
product, cited in ppm, to get adequate algae control, but does not specify a
practical, low-cost method for determining terbuthalyazine concentrations
in treated fountain water. We respectfully request that EPA provide a
dosing table, based on the size range (in volume of water) for fountains, to
guide consumers in the application amount and frequency of application of
the product.

EPA did not address this comment.

No.

For all fountain products, including those containing terbuthylazine, we also EPA did not address this comment.
recommend that the “Environmental Hazards” label statements be applied
on the basis of product end use rather than product size. This would mimic
EPA’s decision for lithium hypochlorite products. As explained in our
attached lithium hypochlorite comments, this approach avoids potential
conflicting language on product labels.

No.

Prepared by Tammy Qualls

FINAL 8/3/20

Pesticide:
Use:
Why we care:
Actions taken:
Status:

Zinc and Zinc Salts; Docket: EPA–HQ–OPP–2009–0011
Swimming pool algicide, herbicide for moss, material preservative, wood preservative.
Highly toxic to aquatic invertebrates. High potential for significant discharges to MS4 and surface waters. 303(d) listings, TMDLs, CWA Priority Pollutant.
County of Sacramento (a CASQA member) and NACWA sent EPA comments on the Draft Risk Assessment in March and January 2019, respectively.
EPA released the Proposed Interim Registration Review Decision in July 2019. Comments are due September 30, 2019.

Comment period on
Work Plan (2009)

Next steps:
Recommendation:

EPA releases Final
Amended
Workplan (2012)

Comment period
on Draft Risk
Assessment
(2019)

Comment period
on Proposed
Interim Decision
(due 9/30/19)

EPA analyzes
comments, issues
Final Interim
Decision

Endangered Species
Act (ESA) Consultation
(omitted as EPA has
mde a "no effect"
determination)

EPA issues
Final
Decision

EPA will analyze comments and issue a Proposed Interim Decision. No ESA consultation is planned as EPA made a “no effect” determination.
Send comments to EPA to declare support of the improved product label language.

CASQA Members comments to EPA:

EPA Response:

We are writing to request that the zinc and zinc salts Registration Review decision follows “Due to the scenarios outlined in these public
the precedent for improved labels that was established by the decisions for other pool, spa, comments, the requested label language has been
and fountain chemicals, such as lithium hypochlorite and copper. In those Registration
added as a proposed requirement.” (p. 6)
Review decisions, EPA worked carefully through the various issues to develop practical
label language that mitigates possible aquatic impacts from discharge of treated pool, spa,
and hot tub water, while preventing excess flows into sewer collection systems.
Sacramento County requests that the current language be changed to match the lithium
hypochlorite label, which would also provide consistency for label language across pool,
spa, and hot tub chemicals, which follows:

Did EPA incorporate
member comments?
Yes.

“Before draining a treated pool, spa, or hot tub, contact your local sanitary sewer and
storm drain authorities and follow their discharge instructions. Do not discharge treated
pool or spa water to any location that flows to a gutter or storm drain or natural water
body unless discharge is allowed by state and local authorities.”
For all swimming pool, spa, and hot tub products including those containing zinc and zinc
salts, we also recommend that the “Environmental Hazards” label statements be applied
on the basis of product end use rather than product size… this approach avoids potential
conflicting language on product labels.
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“The requested changes to the uses triggering NPDES Yes.
permit language have been considered by the Agency
and are included as a proposed requirement. Both of
the proposed changes are addressed in Appendix A of
this document. The Agency thanks the submitters for
their comments.”

9/12/19

Pesticide:
Use:
Why we care:
Actions taken:
Status:

Zinc and Zinc Salts; Docket: EPA–HQ–OPP–2009–0011
Swimming pool algicide, herbicide for moss, material preservative, wood preservative.
Highly toxic to aquatic invertebrates. High potential for significant discharges to MS4 and surface waters. 303(d) listings, TMDLs, CWA Priority Pollutant.
County of Sacramento (a CASQA member) and NACWA sent EPA comments on the Draft Risk Assessment in March and January 2019, respectively.
CASQA commented on the Proposed Interim Decision in September 2019.
EPA released the Interim Decision in February 2020.

Comment period on
Work Plan (2009)

Comment period on
Draft Ecological Risk
Assessment (2012)

Comment period
on Proposed
Interim Decision
(2019)

EPA analyzes
comments, issues
Final Interim
Decision (2020)

Endangered Species
Act (ESA)
Consultation

EPA issues
Final Decision

(not in EPA workplan)

Next steps:
No ESA consultation is planned. EPA will likely proceed to issuing a Final Decision.
Recommendation: No action is needed at this time.
CASQA Members comments to EPA (September 2019):

EPA Response:

Did EPA incorporate
member comments?

CASQA supports the following proposed label language for swimming
pool, spa, and hot tub products: “Before draining a treated pool, spa, or hot
tub, contact your local sanitary sewer and storm drain authorities and
follow their discharge instructions. Do not discharge treated pool or spa
water to any location that flows to a gutter or storm drain or natural water
body unless discharge is allowed by state and local authorities.”

The language in the Interim Decision exactly matches what was
proposed in the Proposed Interim Decision. (p. 12)

Yes.

CASQA also supports EPA’s clarification that Office of Pesticide Programs’
standard NPDES permit label language is only for manufacturing-use
products and is not suitable for end use products.

-For end-use products: NPDES permit language for pool, spa, or hot
tub use is not required and must be removed if currently on the label
associated with these uses.

Yes.

-For technical grade and manufacturing use
products, the following NPDES statement must be included: “Do not
discharge effluent containing this product into lakes, streams, ponds,
estuaries, oceans or other waters unless in accordance with the
requirements of a National Pollutant Discharge Elimination System
(NPDES) permit and the permitting authority has been notified in writing
prior to discharge. Do not discharge effluent containing this product to
sewer systems without previously notifying the local sewage treatment
plant authority. For guidance contact your State Water Board or
Regional Office of the EPA.” (p. 12)
Prepared by TDC Environmental and Tammy Qualls
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Annual Reporting for FY 2019-2020
Regional Supplement for
Training and Outreach

San Francisco Bay Area
Municipal Regional Stormwater Permit

September 2020

To Whom It May Concern:
We certify under penalty of law that this document was prepared under our
direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based
on our inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to
the best of our knowledge and belief, true, accurate, and complete. We are aware
that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

James Scanlin, Alameda Countywide Clean Water Program

Courtney Riddle, Contra Costa Clean Water Program

Kevin Cullen, Fairfield-Suisun Urban Runoff Management Program

Matt Fabry, San Mateo Countywide Water Pollution Prevention Program

Adam Olivieri, Santa Clara Valley Urban Runoff Pollution Prevention Program

Jennifer Harrington, Vallejo Flood & Wastewater District
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INTRODUCTION
This Regional Supplement has been prepared to report on regionally implemented
activities complying with portions of the Municipal Regional Stormwater Permit (MRP),
issued to 76 municipalities and special districts (Permittees) by the San Francisco Bay
Regional Water Quality Control Board (Water Board). The Regional Supplement covers
training and outreach activities related to the following MRP provisions:
• Provision C.5.e., Control of Mobile Sources,
• Provision C.7.c.ii.(1), Stormwater Point of Contact, and
• Provision C.9.e.ii.(1), Point of Purchase Outreach.
These regionally implemented activities are conducted under the auspices of the Bay
Area Stormwater Management Agencies Association (BASMAA), a 501(c)(3) non-profit
organization comprised of the municipal stormwater programs in the San Francisco Bay
Area. Most of the 2019-2020 annual reporting requirements of the specific MRP
Provisions covered in this Supplement are completely met by BASMAA Regional Project
activities, except where otherwise noted herein or by Permittees in their reports.
Scopes, budgets, and contracting or in-kind project implementation mechanisms for
BASMAA Regional Projects follow BASMAA’s operational Policies and Procedures as
approved by the BASMAA Board of Directors. MRP Permittees, through their program
representatives on the Board of Directors and its committees, collaboratively authorize
and participate in BASMAA Regional Projects or Regional Tasks. Depending on the
Regional Project or Task, either all BASMAA members or Phase I programs that are
subject to the MRP share regional costs.

Training
C.5.e. Control of Mobile Sources
This provision requires:
Each Permittee shall implement a program to reduce the discharge of pollutants
from mobile businesses.
(1) The program shall include the following:
(a) Implementation of minimum standards and BMPs for each of the various
types of mobile businesses, such as automobile washing, power washing,
steam cleaning, and carpet cleaning.
(b) Implementation of an enforcement strategy that specifically addresses
the unique characteristics of mobile businesses.
(c) Regularly updating mobile business inventories.
(d) Implementation of an outreach and education strategy to mobile
businesses operating within the Permittee’s jurisdiction.
(e) Inspection of mobile businesses, as needed.
(2) Permittees may cooperate county-wide and/or region-wide with the
implementation of their programs for mobile businesses, including sharing of
mobile business inventories, BMP requirements, enforcement action
information, and education.
BASMAA’s long-standing Surface Cleaner Training and Recognition Program addresses
September 30, 2020
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the BMP and training aspects of the provision by focusing on the most common type of
outdoor cleaning – cleaning of flat surfaces like sidewalks, plazas, parking areas, and
buildings. Individual Permittees address the inspection and enforcement aspects of the
provision.
Cleaners that take the web-based training and a self-quiz are designated by BASMAA
as Recognized Surface Cleaners. BASMAA also created and provides marketing
materials for use by Recognized Surface Cleaners. Cleaners can use the website to get
trained and recognized for the first time or renew their training and recognition, as
required annually. Recognized cleaners can also download marketing materials from
the website. Potential customers, including Permittees can use the site to verify the
recognition status of any cleaner, as can municipal inspectors.
In July 2014, the State Water Board adopted a temporary Emergency Regulation for
Statewide Urban Water Conservation that directly affected some of the surface
cleaning activities and best management practices of the Surface Cleaner Training
and Recognition Program. Among other actions, the emergency regulations
“prohibited, except where necessary to address an immediate health and safety
need:…
2) The use of a hose that dispenses potable water to wash a motor vehicle, except
where the hose is fitted with a shut-off nozzle or device attached to it that causes it
to cease dispensing water immediately when not in use;
3) The application of potable water to driveways and sidewalks;”
The regulation was to remain in effect for 270 days, unless extended by the State Water
Board due to ongoing drought conditions.
Of particular concern was item 3), which prohibited many of the activities conducted
by surface cleaners if an immediate health and safety need could not be
demonstrated and would require significant changes in the Surface Cleaner Training
and Recognition Program. However, both the term and content of the emergency
regulations were temporary, and the State Water Board might need to change either
with minimal notice. Given the uncertain long-term future of the emergency
regulations, BASMAA adopted a two-part strategy:
1) track the status of the emergency regulations with a plan to make the necessary
changes to the Surface Cleaner Training and Recognition Program if the regulations
became permanent, and
2) alert the cleaners that are in the Surface Cleaner Training and Recognition
Program to the emergency regulations.
To effect part 2), in August 2014, BASMAA sent a notice to all the Recognized Cleaners
alerting them to the emergency regulations. Part 1) progressed along the following
chronology of events:
• May 2015, the State Water Board amended and readopted the emergency
regulation extending its effectiveness to February 2016.
• February 2016, the State Water Board extended the emergency regulation
through October 2016 (into FY 16-17).
• May 2016, the State Water Board replaced the emergency regulation adopted in
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•
•

•

February 2016 and extended the regulation through February 2017.
February 2017, the State Water Board extended the emergency regulation for 270
days until November 25, 2017.
April 2017, the Governor issued Executive Order B-40-17, which builds on actions
taken in Executive Order B-37-16, including the State Water Board maintaining
prohibitions on wasteful practices such as hosing off sidewalks. And as directed by
the Governor in Executive Order B-37-16, the State Water Board is to separately
take action to make wasteful water practices permanent.
February 2018, the State Water Board attempted to make wasteful water
practices permanent but after receiving significant opposition from water
agencies before the adoption meeting, postponed adoption to allow more time
to address comments.

In discussions with BASMAA, State Water Board staff have indicated that the regulations
would regulate water use and not the discharge, and the regulations would regulate
the use of potable water. BASMAA continues to track any developments and will work
with the State Water Board as they develop and adopt a permanent regulation to try
to ensure that necessary outdoor surface cleaning activities can be conducted in
accordance with both stormwater regulations and urban water conservation
regulations.

Public Information and Outreach
C.7.c.ii.(1) Stormwater Point of Contact
This provision requires:
Each Permittee shall maintain and publicize one point of contact for information on
stormwater issues, watershed characteristics, and stormwater pollution prevention
alternatives. This point of contact can be maintained individually or collectively and
Permittees may combine this function with the spill and dumping complaint central
contact point required in C.5.
BASMAA assists with this provision by using the regional website: BayWise.org to list or link
to member programs’ lists of points of contact and contact information for the
stormwater agencies in the Bay Area (https://baywise.org/about/).

Pesticides Toxicity Control
C.9.e.ii.(1) Point of Purchase Outreach
This provision requires Permittees to:
• Conduct outreach to consumers at the point of purchase;
• Provide targeted information on proper pesticide use and disposal, potential
adverse impacts on water quality, and less toxic methods of pest prevention and
control; and
• Participate in and provide resources for the “Our Water, Our World” program or
a functionally equivalent pesticide use reduction outreach program.

September 30, 2020
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The Annual Reporting provision requires:
Outreach conducted at the county or regional level shall be described in Annual
Reports prepared at that respective level; reiteration in individual Permittee reports is
discouraged. Reports shall include a brief description of outreach conducted…,
including level of effort, messages and target audience. (The effectiveness of
outreach efforts shall be evaluated only once in the Permit term, as required in
Provision C.9.f. [Ed. C.9.g]).
Below is a report of activities and accomplishments of the Our Water, Our World program
for FY 2019-2020. For a detailed report of activities, see the attached Consultant’s Final
Report.
•

Coordinated program implementation with major chains Home Depot and Ace
Hardware National.
o

Home Depot Corporate (Atlanta) directed support of the program with their
stores (see letter attached).

•

Completed the development and creation of two new fact sheets for Bed Bugs (in
English and Spanish) and Moles, Voles, and Gophers. There are now 22 fact sheets
– 18 in English and 4 in Spanish.

•

Maintained an inventory of the following: fact sheets, shelf tags, literature rack
display signage, 10 Most Wanted brochures, Pest or Pal Activity Guide for Kids,
custom-designed product guide dispensers, and two versions of product guides
(Home Depot and generic), from which participating agencies could purchase
materials.

•

Recruited for, developed, planned, and conducted an IPM Advocates training
course to qualify 5 new Advocates, almost doubling the IPM Advocates corps to
12 individuals.

•

Conducted monthly seasonal pests meetings with IPM Advocates for month /
season ahead.

•

Updated less-toxic Product List by-manufacturer.

•

Coordinated employee trainings and tabling events at Our Water, Our World
stores.

•

Maintained Our Water, Our World website.

•

Provided Ask-the-Expert service—in which the Bio-Integral Resource Center (BIRC)
provides 24-hour turnaround on answers to pest management questions. BIRC
researched and provided answers to about 28 questions in FY 19-20.

•

Provided and staffed exhibitor booths and made presentations to attendees:
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•
•
•
•

Central Trade Show, Las Vegas (August 2019)
L&L Dealer Show, Reno (October 2019)
NorCal trade show, San Mateo (February 2020)

Participated in UCIPM Continuing Education for IPM Advocates.

Below are some outputs and outcomes for FY 19-20:
• 36 Our Water, Our World Store Trainings1
• 301 employees trained at Our Water, Our World stores2
• 54 outreach events at Our Water, Our World stores3
• 3,146 customers contacted by Advocates at tabling events at stores and virtual
events4
• 28 questions researched and answered by technical expert
• Over 30% increase in sales of eco-pesticide categories and an overall 8% increase
in sales of eco-products over the previous year (Home Depot Corporate)
• Doubling of Sluggo sales over the previous year
• Over 29% growth in sales of Ortho Ground Clear, a newer eco-herbicide (Scotts
Miracle-Gro)
• Over 22% growth in sales of Ortho 3-in-1, pyrethrin and sulfur combination

1,2,3,4 Funded

by permittees at local level.

September 30, 2020

6

Attachments

Point of Purchase Outreach

Home Depot Letter of Support

Attachments

Point of Purchase Outreach

Our Water, Our World Consultant’s Summary Report

OUR WATER - OUR WORLD
BASMAA
Our Water Our World Retail Partners Summary Report
July 2019 – June 2020

prepared by Suzanne Bontempo, Plant Harmony - July 2020
Program Annual Overview:
The fiscal year started off by attending the Central Trade Show in August, then the L&L show in
October, where we saw some changes among the vendors. Safer Brand is rebranding many of
their products, transitioning both the Concern and some Havahart branding to Safer branding. I
saw that Ferti-lome has OMRI certification for its eco-pesticide line. Miracle-Gro has expanded
the Performance Organics fertilizer line and the EcoSmart line has new labeling and branding
image.
The focus during August – December was preparing for the IPM Advocate training I conducted
in January. This involved many hours of collaboration with Debi Tidd and Karey Windbiel-Rojas.
I gave my full attention to recruiting, following up with these new recruits, preparing the
curriculum, finding a location for the training, scheduling the dates and times of our classes to
meet.
As October came, PG&E began exercising the power shut offs, that impacted many residences
as well as the retailers throughout the Bay Area. Then the Kincade Fire ignited on October 23rd,
halting OWOW services throughout the North Bay Area for the weeks that followed. As soon as
the fire was behind us, the retail holiday season was in full swing, which meant OWOW services
didn’t resume until mid-December.
In January the new IPM Advocates attended and completed their training. This was a wonderful
accomplishment. The new Advocates bring wonderful support to the OWOW program and are
open to moving the program forward where possible. They come with insightful ideas and
dynamic energy.
In February I began working with the new Advocates, having them shadow me with each store
visit and OWOW task. I also joined the NorCal Trade Show with the help of IPM Advocate Lisa
Ratusz. The NorCal show invited me to give a presentation on IPM to the garden industry
professionals. The Department of Pesticide Regulations qualified my class for one continuing
education unit for the garden industry professionals. The new IPM Advocates were invited to
come experience the show which Charlotte Caner, Sherri Sunahara, and Emily Holly were each
available to do.
Then March arrived and life as we knew it went sideways. I cannot express enough how
challenging this spring season became because of the Covid-19 pandemic. The retailers were
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stressed beyond measure. I, and all of the IPM Advocates servicing the OWOW program did
our best to provide OWOW services while sheltering in place. Many of the retailers, including
the Home Depot Corporate, requested that we pause our services during that time, which we
did. I certainly did what I could to provide the retailers relevant pest problem solving support
remotely.
Though these challenges have been significant, this has been a year of transitions. With more
IPM Advocates retiring last year, I am happy to include our new, recently training IPM
Advocates to the group this year. Next I am finding ways to offer public education to the public
remotely. I have been able to transition OWOW public education and outreach to virtual
platforms through Zoom.1 And I am happy to say that I have been able to navigate this new
approach to public outreach with success. Two incredible triumphs for the 2019-2020 contract
year.
Moving forward, I am currently working with Debi Tidd to develop virtual OWOW trainings that
are best suited for the retailers and OWOW. I am also supporting the IPM Advocates with
OWOW Pest of the Month social media posts, IPM educational videos, and written articles that
expand the OWOW message to a broader reach2. I am extremely inspired looking forward to
what is possible for delivering the OWOW message to the public in new ways.
We, the IPM Advocates have continued our focus on problem pesticide reduction by educating
and mentoring the associates and consumers about alternative approaches to pest problem
solving.
•
•
•
•
•

Throughout the year, we continue to provide educational support and resources for the
Asian Citrus Psyllid. We share the message of “Inspect, detect and then report’” to the
CDFA or local agricultural department.
The public’s concerns around Roundup and glyphosate continues, however with the
influence of the IPM Advocates, every retailer has at least one eco-herbicide alternative
for sale.
Rats and mice continue to be the most prevalent pest problem that people are battling.
Working with exclusion and trapping is the message for success the we encourage.
Then with the recent Sheltering in Place gardening trend, we have heard from most
retailers that the sales of eco-pesticides and “organics” is up. This is wonderful to see
during such a challenging time.
Other pests that have been in the focus this year are; yellowjackets, spiders and fleas.
We have provided additional education and support with eco-management solutions.

Educational retail trainings and public outreach3:
•

Total number of OWOW retailer trainings in the 2019-2020 fiscal year = 36
Out of this total, 16 were at the Home Depot Stores

•
•

Total number of associates trained at these OWOW trainings = 301
Out of this total, 148 were Home Depot associates

•
•

Total number of OWOW public outreach events in the 2019-2020 fy = 54
Out of this total, 9 were at the Home Depot Stores

•
1, 2, 3

Funded by permittees at local level.
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•

Total number of people reaches at both in-people + virtual OWOW events = 3,146
•
Out of this total, 351 were reached at the Home Depot store
•
Out of this total, 943 were reached through virtual classes

These numbers reflect a 220% decrease in trainings conducted over the previous year and a
192% decrease in the number of public outreach events.
Most of the OWOW events are scheduled during the spring retail season, per the request of the
retailer and to capture the larger crowds that the spring retail season brings. Unfortunately, the
pandemic paused these services with all trainings and in-person outreach events during this
time subsequently canceled. I can also add that I didn’t receive the Sacramento OWOW
contract NTP until January 1st, which was 3 months of opportunities lost.
The encouraging piece we are seeing is with the virtual education webinars. The OWOW IPM
educational webinar events were created in lieu of in-person public outreach. Due to the health
measures related to Covid, lower staffing levels left customers unsupported in the aisle at the
point of purchase. These webinars are intended to introduce the OWOW program, the OWOW
& UCIPM websites, and how to use these websites as a tool to properly identify pest problems
with less toxic solutions.
Each webinar shares the common goal of introducing IPM Practices and over all healthy garden
practices, to pre-educate consumers for their instore purchase decisions. Each participating
agency assisted by promoting these events. The attendance rate for these no fee webinars
averages 50%, which are encouraging numbers since 20% is the average for no fee webinars.
Moving forward I plan to expand this remote outreach education.
Retailer support and sales overview:
•
•
•
•
•
•

Home Depot Corporate provided a letter of ‘Thanks’ and “Support” for the OWOW
program partnership in October, which Geoff sent to the agencies
Home Depot Corporate provided a letter to BASMAA for the IPM Advocates outlining
this program partnership and participation
Home Depot Corporate, the sales of the eco-pesticide categories have increased over
30% with an overall increase of 8% of eco-products over the previous year.
Sluggo sales is reported to have doubled over the previous year. This is a reflection of
the recent gardening trend due to the pandemic, working from home and sheltering in
place and the efforts of the IPM Advocates
Ortho Ground Clear, a newer eco-herbicide Scotts Miracle-Gro was showcasing for
2020, has seen a growth of over 29%
Ortho 3-in-1, pyrethrin and sulfur combination, has seen a growth in sales of over 22%

Throughout the 2020 year, Scott’s Miracle Gro’s newest organic fertilizer under the name of
‘Performance Organics’ continues to sell at an amazing rate.
Final comments:
As I mentioned in my review of the 2019-2020 fiscal year, this may have been the most
challenging year we will ever see. With the fires and power shutoffs in the fall, the hardware and
home improvement stores were faced with many retail stresses. Then, as March arrived, I
cannot express enough how challenging this season became because of the pandemic. The
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immediate challenge I was then faced with was how to reach the public when we were restricted
to Sheltering in Place. How do I transition a public outreach program virtually? With the
wonderful support and encouragement of a few agencies, I dove into the virtual training world
through Zoom. Moving forward I see the value of providing OWOW education to the public
through Webinar style classes. Also, to develop a virtual training platform that is best suited for
the retailers and OWOW, this will only broaden our reach with OWOW education. Though it is
very disappointing to me to end the year on this note, I am inspired looking forward to what is
possible for delivering the OWOW message to the public in a new way.
The other encouraging discovery we witnessed once we began again to provide in-person
OWOW services to the retailers is that many of the retailer’s shelves were emptied of product
from sell through, primarily the eco-products. This was from the supplier’s inability to keep up
with the consumer’s demand. Retail teams also reported that their customers were asking for
organic alternatives over the traditional products. A remarkable transition for the marketplace.
In addition, I am encouraged to hear that upgrading OWOW website is currently being
discussed. This seems to be more relevant than ever before given the current state of affairs.
As I have shared before, the OWOW website has the potential to be a valuable vital tool for the
IPM Advocates, the retailers, and the public.
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1 INTRODUCTION
This Control Measure Implementation Plan (Control Measures Plan) and Reasonable Assurance
Analysis (RAA) describes the planned implementation actions and schedule to achieve the Total
Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) for Polychlorinated Biphenyls (PCBs)
and mercury in urban stormwater runoff in the Santa Clara Basin. This report was developed by
the Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP or Program) on
behalf of all SCVURPPP member agencies (i.e. Co-permittees) in compliance with Provisions
C.11/12.c and C.11/12.d of the Municipal Regional Stormwater National Pollutant Discharge
Elimination System (NPDES) Permit (Order No. R2-2015-004; Permit No. CAS612008), also known as
the Municipal Regional Permit (MRP). This Control Measures Plan builds upon the foundational set
of actions that have been implemented by SCVURPPP Co-permittees over the past two
decades. These actions include both the collection and analysis of hundreds of sediment and
stormwater samples, the investigation of sources and source areas, and the development and
implementation of control measures to reduce the level of PCBs and mercury in urban
stormwater runoff in the Santa Clara Basin (BASMAA 2014, 2017b, SCVURPPP 2015, 2016a, 2016b,
2017, 2018, 2019a, 2019b, 2020).
This document is organized in the following manner:
•

Control Measures Plan and RAA (Main Report) – Describes implementation actions to
address PCB and Mercury TMDL WLAs assigned to the Santa Clara Basin. In compliance
with MRP Provisions C.11/12.d, quantitatively demonstrates that those implementation
actions will achieve TMDL WLAs based on modeling and load reduction quantification
methods described in Appendices A, B, and C.

•

Phase I RAA - Baseline Modeling Report (Appendix A) – Describes the revised baseline
pollutant modeling used to establish the starting point for measuring progress towards
TMDL WLAs.

•

Phase II RAA - Green Stormwater Infrastructure (GSI) Modeling Report (Appendix B) –
Describes the modeling conducted to identify the extent of GSI needed to achieve
PCBs/mercury load reductions included in MRP Provision C.11/12.c.ii(2) by 2040.

•

Phase III RAA - Source Control Load Reduction Accounting Report (Appendix C) –
Describes the revised PCB/mercury load reduction methods used to account for
PCBs/mercury load reductions associated with the implementation of source controls
and non-GSI stormwater treatment.

In the Stormwater Control Measure Plan for PCBs and Mercury in the Santa Clara Valley, Version
4.0 that was submitted as an appendix to the SCVURPPP 2019 Annual Report, SCVURPPP
previously described all control measures that have been implemented to date to achieve
TMDL WLAs for PCBs and mercury at Co-permittee and Watershed Management Area (WMA)
scales. For the purpose of this Control Measures Plan, controls are presented at the Basin-wide
scale. Tracking and reporting of control measure implementation that occurs as a result of this
Control Measures Plan will occur at the appropriate geographical level needed to demonstrate
progress towards the TMDL WLAs.

1.1 Regulatory Background
Fish tissue monitoring in San Francisco Bay (Bay) has revealed the bioaccumulation of PCBs,
mercury, and other pollutants in Bay sportfish. The levels found are thought to pose a health risk
to people consuming these fish and as a result, an interim advisory has been issued on the
consumption of sportfish from the Bay. The advisory led to the Bay being designated as an
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impaired water body on the Clean Water Act (CWA) "Section 303(d) list" due to elevated levels
of PCBs and mercury. In response, the San Francisco Bay Regional Water Quality Control Board
(Regional Water Board) has developed TMDL water quality restoration programs targeting PCBs
and mercury in the Bay. The general goals of the TMDLs are to identify sources of PCBs and
mercury to the Bay and implement actions to control the sources of these pollutants to achieve
water quality standards and restore beneficial uses (SFBRWQCB 2006, 2008).
The urban stormwater runoff requirements of the mercury and PCBs TMDLs are being
implemented through Provisions C.11 and C.12 of the MRP, respectively. The mercury TMDL
identifies the regionwide urban stormwater runoff WLA as 82 kg/yr to be achieved by February
2028. The PCBs TMDL identifies the regionwide urban stormwater runoff WLA as 2 kg/yr, with 1.6
kg/yr allocated to MRP Permittees, to be achieved by March 2030. Santa Clara Basin’s
population-based proportions of the TMDL WLAs is 23 kg/yr for mercury and 0.5 kg/yr for PCBs,
and form the goals for this Control Measures Plan.
The first MRP issued in 2009 (MRP 1.0; Order R2-2009-0074) required Permittees to implement pilotscale control measures during the permit term to reduce PCBs and mercury discharges from
Municipal Separate Storm Sewer Systems (MS4s). These pilot studies were intended to enhance
our collective knowledge about the costs and benefits of different control measures to reduce
the levels of PCBs and mercury in urban stormwater. The reissued MRP (MRP 2.0, Order R2-20150049), requires Co-permittees to move from pilot-scale work to focused implementation in areas
where benefits are most likely to occur and to achieve the defined regionwide interim load
reduction goal of 3 kg/year for PCBs by 2020. MRP Co-permittees achieved this interim load
reduction goal, as reported in the SCVURPPP FY 2019-20 Annual Report.
In addition to the interim load reduction goal for PCBs, MRP 2.0 also requires the following:
•

Provisions C.11c/12.c - Plan and Implement Green Infrastructure to Reduce
Mercury/PCBs Loads:
ii(2). Permittees shall prepare a reasonable assurance analysis of future mercury/PCBs
load reductions by doing the following:
a. Quantify the relationship between areal extent of green infrastructure
implementation and mercury/PCBs load reductions. This quantification should
take into consideration the scale of contamination of the treated area as well
as the pollutant removal effectiveness of likely green infrastructure strategies.
b. Estimate the amount and characteristics of land area that will be treated
through green infrastructure by 2020, 2030, and 2040.
c. Estimate the amount of mercury/PCBs load reductions that will result from
green infrastructure implementation by 2020, 2030, and 2040.
d. Quantitatively demonstrate that mercury reductions of at least 10 kg/yr and
PCBs reductions of at least 3 kg/yr will be realized by 2040 through
implementation of green infrastructure projects.
e. Ensure that the calculation methods, models, model inputs, and modeling
assumptions used to fulfill C.11.c.ii(2)(a-d) have been validated through a
peer-review process.

•

Provisions C.11.d/C.12.d - Prepare Implementation Plan and Schedule to Achieve TMDL
Allocations:
i. Permittees shall prepare a plan and schedule for mercury/PCBs control measure
implementation and reasonable assurance analysis demonstrating that sufficient
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control measures will be implemented to attain the TMDL wasteload allocations
by 2028 (Mercury) and 2030 (PCBs).
ii. The plan must:
(1) Identify all technically and economically feasible mercury/PCBs control
measures (including green infrastructure projects) to be implemented;
(2) Include a schedule according to which these technically and economically
feasible control measures will be fully implemented; and
(3) Provide an evaluation and quantification of the mercury/PCBs load reduction
of such measures as well as an evaluation of costs, control measure efficiency
and significant environmental impacts resulting from their implementation.

1.2 Types of Control Measures
SCVURPPP Co-permittees have implemented a variety of control measures since the
development and adoption of PCBs and Mercury TMDLs by the Regional Water Board. Control
measures are implemented to reduce PCBs and/or mercury in urban stormwater runoff and
improve the overall quality of stormwater in the Santa Clara Basin. These control measures have
a direct benefit towards reducing the impacts of PCBs and mercury on the Bay.
The types of control measures implemented to control PCBs and mercury in stormwater
generally fall into two categories:
•

Source Controls (Load Avoidance and Reduction) – Source controls are a broad term
used to describe actions designed to reduce the potential for pollutants to enter the
environment (load avoidance) or actions that intercept pollutants once available for
transport to waterways via stormwater runoff (load reduction). For the purpose of this
Control Measure Plan, source controls include stormwater treatment systems that are not
included in the definition of Green Stormwater Infrastructure (GSI).

•

Green Stormwater Infrastructure (Load Reduction) – GSI is infrastructure that uses
vegetation, soils, and natural processes to remove pollutants from stormwater. At the
scale of a neighborhood or site, GSI refers to stormwater treatment systems that mimic
nature by soaking up and storing water. GSI includes public, non-regulated projects and
both public and private GSI/LID facilities installed as part of new or redevelopment.

The selection of stormwater control measures needed to achieve the PCBs and Mercury TMDL
WLAs are based on continued evaluations of sources of these pollutants and load reduction
benefits associated with control measures recently implemented. Source controls and GSI
implemented to-date and those planned for implementation within the Santa Clara Basin in the
future are summarized in Sections 3 and 4 of this Control Measures Plan.

1.3 Approach to Control Measure Planning and Organization of Plan
A stepwise approach was used to develop this Control Measures Plan that builds upon the
success of control measure implementation to-date and the knowledge gained over the past
two decades on both the sources of PCBs and mercury and the most cost-effective approaches
to managing/reducing these pollutants in stormwater. The approach maximizes the use of
source controls to manage these pollutants, and then evaluates the costs and benefits of further
implementing GSI to address the remaining load reductions needed to achieve TMDL WLAs.
The approach also adheres to the guidance provided in the Bay Area RAA Guidance
Document (BASMAA 2017c), which established a regional framework and guidance for
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conducting RAAs in the Bay Area. The Bay Area RAA Guidance Document describes the types
of modeling and data inputs that may be used by the Programs and Permittees for calculating
baseline loading and load reduction targets, and estimating loads reduced by current and
potential future GSI. The guidance document also states that load reductions for source control
measures (i.e., non-GSI controls) should be calculated based on methods provided in an
approved refinement of the Interim Accounting Methodology (BASMAA 2017a), which was
previously developed by BASMAA and approved by the Regional Water Board’s Executive
Officer in 2017. The refined load reduction quantification methods are fully described in
Appendix C.
The subsequent sections of this Control Measures Plan are organized as follows:
•

Section 2.0. Refinements to Baseline PCBs & Mercury Loading Estimates and Establishing
Load Reduction Targets - This section presents the refined baseline loads for PCBs and
mercury in the Santa Clara Basin that were modeled as part of the RAA process. The
refined baseline loads reflect the mass of PCBs and mercury that entered the Bay via
stormwater runoff from the Santa Clara Basin. The refined baseline loads define the
starting point for quantifying PCBs and mercury load reductions towards the attainment
of TMDL WLAs. The refined baseline loads of PCBs and mercury presented in this section
were based on the results of the County’s RAA process presented in the Phase I RAA
Report (Appendix A).

•

Section 3.0. Control Measure Implementation - This section describes existing and
potential future control measures to achieve the PCBs and Mercury TMDL WLAs for the
Santa Clara Basin. Estimated PCBs and mercury load reductions achieved to-date and
load reduction estimates associated with the implementation of future potential source
controls and GSI by SCVURPPP Co-permittees or other entities contributing PCBs in
stormwater in the Santa Clara Basin within three different implementation timelines (2030,
2040 and 2080) are included.

•

Section 4.0. Economic and Technical Feasibility Evaluation - This section identifies three
control measures implementation scenarios and associated schedules to achieve the
TMDL WLAs, and discusses the economic and technical feasibility of each
implementation scenario. Economic feasibility is evaluated based on a comparison of
current and estimated future costs to SCVURPPP Co-permittees for each implementation
scenario. Technical feasibility is evaluated based on the ability of Co-permittees alone to
fully address the TMDL WLAs through control measures. Potential environmental impacts
associated with this plan and the implementation timelines are also described.

•

Section 5.0. Tracking and Reporting Control Measure Implementation and Progress
Towards Load Reduction Goals – This section describes the tracking and reporting
methods and tools that will be used by Co-permittees to demonstrate the extent and
magnitude of control measure implementation, and the associated pollutant load
reductions. This includes the SCVURPPP Stormwater Treatment Control Data Portal and
other tracking and reporting mechanisms.

•

Section 6.0. Conclusions and Planned Next Steps - This section describes the next steps
that SCVURPPP Co-permittees plan to conduct to enhance the implementation of PCBs
and mercury control measures over time in a cost-effective manner, and continue to
improve the knowledge of pollutant sources, the entities that should also participate in
the implementation of controls, and the effectiveness of sources controls and GSI in
reducing PCBs and mercury in stormwater.
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2 REFINEMENTS TO BASELINE PCBS & MERCURY LOADING
ESTIMATES AND ESTABLISHING LOAD REDUCTION TARGETS
This section presents the refined baseline loading estimates of PCBs and mercury in urban
stormwater runoff from the Santa Clara Basin. The refined baseline loads were developed via
modeling conducted as part of SCVURPPP’s RAA process, which is described in full detail in the
Phase I RAA Report (Appendix A). The refined baseline loads define the starting point for load
reduction accounting towards attainment of the TMDL WLAs. Load reduction targets for PCBs
and mercury based on a comparison of the baseline loads and the WLAs are also discussed.

2.1 RAA Process and Modeling Results
Hydrologic, sediment and pollutant modeling was conducted as part of the RAA process to
refine the 2002 baseline loads of PCBs and mercury in urban stormwater runoff from the Santa
Clara Basin. Refined baseline loads were estimated for all areas within the Santa Clara Basin that
drain to the Bay, including land areas not subject to MRP requirements but contributing pollutant
loads to stormwater in the Basin (e.g., Caltrans properties, Industrial General Permit facilities).
Refinement of baseline loading was the first step in the Program’s RAA process. The refined
baseline loads are the starting point for calculating the total load reduction that is needed to
achieve TMDL WLAs. The load reduction targets described in this section are the basis for the
control measures implementation plan presented in Section 3.0.

2.1.1

Regional RAA Guidance Document

To ensure comparable results across the region, MRP Co-permittees participated in a regional
project to establish criteria for RAA modeling. The Bay Area RAA Guidance Document (BASMAA
2017c) was developed out of this project and establishes specific methodologies to calculate
baseline PCBs and mercury loading and load reduction targets. It also recommends methods for
evaluating the type, size, number, location, and phasing of GSI measures needed to comply
with the GSI load reduction targets defined in MRP 2.0 (see Appendix B). The Bay Area RAA
Guidance Document was built upon guidance from the Los Angeles Regional Water Quality
Control Board (LARWQCB 2014) and the United States Environmental Protection Agency (USEPA
2017), particularly in terms of the mechanics of the analysis, control measure identification,
critical condition selection, choice of models, model calibration criteria, modeling inputs, and
model outputs. The Santa Clara Basin RAA process was conducted according to the Bay Area
RAA Guidance.

2.1.2

Regional Watershed Spreadsheet Model

The Regional Watershed Spreadsheet Model (RWSM) was developed as part of the San
Francisco Bay Regional Monitoring Program’s Small Tributaries Loading Strategy. The RWSM was
developed as a planning tool, primarily for the purpose of estimating long-term average annual
loads from the small tributaries surrounding San Francisco Bay, and secondarily to provide
supporting information for prioritizing watersheds or areas within watersheds for management
actions (Wu et al. 2017). The RWSM is structured with three stand-alone empirical models: the
hydrology model, sediment model, and pollutant model(s). The hydrology model uses runoff
coefficients based on land use-soil-slope combinations to estimate annual runoff from a
watershed. The sediment model uses a function of geology, slope, and land-use to simulate
suspended sediment transport in the landscape while adjusting for watershed storage factors.
The pollutant model is essentially a “concentration map” that can be driven by either the
hydrology model (for pollutant concentrations in water) or the sediment model (for pollutant
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concentrations on fine sediment particles as particle ratios1 for specific land use or source
areas). Starting in 2010, a multi-year effort was undertaken to systematically develop and
calibrate the RWSM. Calibration was completed2 and the model was released in 2018.

2.1.3

RAA Baseline Model Summary

The RAA Phase I Report (Appendix A) documents the development and calibration of the
hydrologic and water quality model that was used to refine baseline loads of PCBs and mercury
from the Santa Clara Basin. For the purpose of the model, baseline conditions were defined as
the average water year (2002) conditions. The baseline hydrology and pollutant loading model
achieved the criteria established in the Bay Area RAA Guidance Document (BASMAA 2017c) for
acceptable calibration and validation sufficient to estimate existing loads of mercury and PCBs,
to compare to TMDL WLAs, and to determine necessary load reductions to support control
measure planning. The model and the model results are summarized in the following sections. A
full description of the model and model results are described in Appendix A.
Modeling System
The watershed modeling system selected by SCVURPPP was the Loading Simulation Program in
C++ (LSPC), a watershed modeling system that includes Hydrologic Simulation Program
FORTRAN (HSPF) algorithms to simulate watershed hydrology, erosion, water quality processes,
and in-stream fate and transport processes. The model simulated upland loading and transport
of sediment, in combination with methods developed for the RWSM for assigning PCBs and
mercury runoff concentrations, to estimate PCBs and mercury loads associated with various land
uses. Model inputs included available spatial and monitoring datasets to represent the land use,
meteorological, hydrological, and pollutant loading characteristics of Santa Clara Basin
watersheds.
Land Use Characteristics
The model relies on hydrologic response units (HRUs) to represent areas of similar physical
characteristics and processes. HRUs are typically defined by soils, slope, land cover, and landuse. Various data sets were layered to create HRUs in the model, including:
•
•
•
•
•

Slope (USGS)
Soils Group (USDA SSURGO 2016)
Imperviousness (NLCD 2011)
Land Cover (NLCD 2011)
Land Use (ABAG 2005, as modified by SCVURPPP)

Within the model, the Association of Bay Area Governments (ABAG) land-use layer (modified by
SCVURPPP to identify old and new land uses) was the main source of information for
representing land areas associated with PCBs and mercury (Table 2-1). This GIS layer includes
five land use categories that are consistent with those used in the RWSM. Although hydrology
and sediment were initially modeled at higher HRU resolution (using a different land use data
set), the ABAG/SCVURPPP layer was intersected during water quality model development. This
allowed for PCBs and mercury sediment concentrations to be assigned spatially, under the
assumption that the ABAG/SCVURPPP land use categories reflect the spatial distribution of
pollutant contributions from Santa Clara Basin watersheds, which includes contributions from

Particle ratios = pollutant concentration in water (ng/L) / suspended sediment concentration (mg/L), equivalent to
mg/kg.
2 The calibration for PCBs is “reasonable” but there remains a lower confidence in the calibration for mercury (Wu et. al.
2017).
1

6

PCBs and Mercury TMDL Control Measures Implementation Plan and RAA for the Santa Clara Valley

land areas upstream and downstream of impoundments (e.g., reservoirs). Based on the data
inputs described above, a set of representative HRUs were developed for use in the watershed
model to reflect key land characteristics of the Santa Clara Basin.
Table 2-1. Land areas within the Santa Clara Basin classified by PCBs and mercury land use categories
established through the RWSM and used for modeling pollutant loads to the San Francisco Bay from
stormwater runoff.
Land Use Category

Area (acres)

Agriculture/Open

286,024

New (post-1980) Urban

24,740

Old (pre-1980) Industrial

8,758

Old (pre-1980) Urban - Other

33,344

Old (pre-1980) Urban – Residential & Parks

92,990
Total

445,857

Meteorological Conditions
Hydrologic models are highly dependent on the quantity and quality of meteorological forcing
data, such as precipitation. Actual rainfall gauge data in Santa Clara Basin has a number of
common issues, such as intervals of missing data. Furthermore, the network of local gauges does
not represent the full range of conditions in the Santa Clara Basin which are heavily influenced
by orographic effects. Therefore, the model used monthly precipitation totals from the
Parameter-elevation Regressions on Independent Slopes Model (PRISM) and hourly precipitation
distributions and potential evapotranspiration (ET) estimates from the North American Land Data
Assimilation System (NLDAS2). The resultant meteorological timeseries covered the period
between 1996 and 2017 at an hourly timestep (i.e., inclusive of the baseline year of 2002).
Meteorological data were assigned to each of the HRUs based on the HRU location, elevation,
and aspect.
Hydrology Model Calibration
A two-phase weight-of-evidence approach was used for hydrology calibration. The Bay Area
RAA Guidance specifies annual percent difference calibration metrics, which aligns with the
spatial and temporal scales of the Bay TMDLs. For additional resolution regarding the timing of
flow and pollutant loads, monthly and seasonal model hydrology performance were also
evaluated as part of the calibration effort. Model output was compared to local flow monitoring
gauges. When model results diverged from observed data, Google Earth was used to
investigate and identify unrepresented hydraulic features which were then added to the model
whenever possible. Model parameters were fine-tuned so that the calculated error statistics fell
within the targeted model performance ranges.
Baseline Sediment Loading/Calibration
Because of the close association of PCBs and mercury with suspended sediment, the Phase I
RAA model simulated erosion and suspended sediment mobilization as the next step in the
weight of evidence-based approach for hydrology model calibration. A soil erodibility (“K”)
factor was assigned to each HRU based on soil type, slope, and meteorological conditions to
estimate the amount of sediment generated from land. These sediments were then partitioned
into sand, silt, and clay (i.e., suspended sediment) before being routed to stream segments and
“transported” downstream using the LSPC sediment transport processes. To calibrate and
validate suspended sediment transport, modeled results were compared to suspended
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sediment concentration and discharge data measured at the United States Geological Survey
(USGS) gauging station on Guadalupe River at Highway 101 (USGS Station 11169025).
PCBs and Mercury Loading
Land-use based runoff concentrations from the RWSM (Wu et. al. 2017, Table 2-2) were used in
combination with the HRU-based LSPC hydrology model to estimate baseline PCBs and mercury
loads for the Santa Clara Basin. This method is consistent with the Bay Area RAA Guidance
Document (BASMAA 2017c).
Table 2-2. Average runoff concentrations for PCBs and mercury land use categories as established through
the RWSM and used for modeling pollutant loads to the San Francisco Bay from stormwater runoff.a
Land Use Category

PCBs (ng/L)b

Mercury (ng/L)

Agriculture/Open

0.2

80.0

New (post-1980) Urban

0.2

3.0

Old (pre-1980) Industrial

204.0

40.0

Old (pre-1980) Urban - Other

40.0

63.0

Old (pre-1980) Urban – Residential & Parks

4.0

63.0

a

Land-use based PCBs and mercury concentration data modeled by the RWSM (Wu et. al. 2017).

b

ng/L = nanograms per liter

2.1.4

Refined Baseline Loads

The purpose of the RAA is to quantitatively demonstrate that sufficient control measures will be
implemented to achieve the PCBs and Mercury TMDL WLAs for urban stormwater runoff. The first
step in preparation of an RAA is to establish the baseline loads of PCBs and mercury in urban
runoff to the Bay. Baseline load estimates are used to determine the load reductions that are
needed to achieve TMDL WLAs. The difference between the baseline loads and the TMDL WLA is
the load reduction target, or the amount of load reduction that must be achieved to attain the
TMDL WLAs. This section presents the refined baseline loads for PCBs and mercury in urban
stormwater runoff from the Santa Clara Basin and the associated load reduction targets that
need to be achieved.
The Phase I RAA model estimated a total refined baseline annual PCBs load of 2.99 kg/yr (i.e.,
2,990 g/yr) from stormwater runoff in the Santa Clara Basin (Table 2-3). Of this PCBs baseline load,
2,960 g/yr is associated with stormwater runoff from the urban areas in the Basin. Approximately
2.21 kg/yr of the urban stormwater runoff baseline load is associated with the land areas within
the Santa Clara Basin that are addressed by SCVURPPP Co-permittees under the MRP. A portion
of this SCVURPPP Co-permittee area load is contributed by private entities that own and
operate distributed assets, such as railroads and electrical utilities. However, the individual loads
contributed by these entities within the SCVURPPP Co-permittee area were not quantified during
Phase I RAA modeling. Approximately 0.75 kg/yr is associated with urban stormwater runoff that
is addressed by other entities that are currently or expected to be subject to NPDES permit or
Waste Discharge Requirements (WDRs) issued by the Regional or State Water Boards. These
entities include the California Department of Transportation (Caltrans), industrial facility
owners/operators subject to the State of California’s Industrial General Permit (IGP), and public
schools that are likely to be subject to the reissued Phase II Small Municipal Stormwater Permit.
These areas are generally considered outside the jurisdiction of SCVURPPP Co-permittees and
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although some control measures implemented by SCVURPPP Co-permittees address a portion of
pollutant loading from these entities, responsibility for reducing PCBs and mercury from these
land areas ultimately falls onto the owners/operators of these properties. The remaining 0.03
kg/yr of PCBs baseline load is associated with non-urban runoff from open space areas.
The Phase I RAA model also estimated a refined baseline annual mercury load of 19.3 kg/yr (i.e.,
19,296 g/yr) from stormwater runoff in the Santa Clara Basin (Table 2-3). Of this mercury load,
approximately 6.3 kg/yr is associated with stormwater runoff from the urbanized portion of the
Basin. Approximately 5.6 kg/yr of the urban stormwater load is associated with the land areas
within the Santa Clara Basin that are addressed by SCVURPPP Permittees under the MRP, and
0.69 kg/yr is associated with urban stormwater runoff that is associated by other entities. The
remaining 13 kg/yr is associated with non-urban runoff from open space areas.
Table 2-3. Summary of refined baseline annual PCBs and mercury loading from Phase I RAA model
(Appendix A) by entity and for the entire Santa Clara Basin.
PCBs
(kg/yr)

Entity
SCVURPPP Co-permittee Area a

Mercury
(kg/yr)

2.21

5.6

0.750

0.69

0.12

0.21

Caltrans NPDES

0.149

0.26

Individual Industrial NPDES Permittees

0.053

0.03

Industrial General Permittees

0.424

0.18

Phase 2 Small MS4 NPDES Permittees

0.004

0.006

Subtotal - Urban Runoff Stormwater Load

2.960

6.29

Non-Urban Areas (Open Space)

0.030

13.01

Total Baseline Load (urban and non-urban runoff) for
the Santa Clara Basin

2.990

19.30

Other NPDES Permitted Areas
Public Schools (Phase II Permittees)

portion of the PCBs and mercury loads within the SCVURPPP Co-permittee area are contributed by private entities such
as railroads and electrical utility companies.
a

With regard to land use, Figure 2-1 illustrates the proportion of the total (basin-wide) baseline
PCBs and mercury stormwater loads associated with each land use category presented in
Section 2.1.3 and Table 2-1. For PCBs, roughly 89% of the PCBs in stormwater are associated with
two land use categories – Old (pre-1980) Industrial and Old (pre-1980) Urban – Other, which
includes older commercial and transportation land use areas. These two land use categories
represent 27% of the urban land area in the Santa Clara Basin. For mercury, the vast majority
(70%) of the load originates from open space land use, mostly due to the important source of
atmospheric deposition for this pollutant. The remaining portion of the mercury stormwater load
originates from urban land areas in the Basin.

9

Section 2 – Baseline PCBs and Mercury Loads & Load Reduction Targets

PCBs

1%

Mercury

0%

Agriculture/Open

7%

21%

New (post-1980) Urban

Old (pre-1980) Industrial
35%

9%

57%
2%

67%

1%

Old (pre-1980) Urban Other
Old (pre-1980) Urban Residential/Parks

Figure 2-1. Proportion of Santa Clara Basin PCBs and Mercury baseline load associated with each land use
category established through the RWSM and used for modeling pollutant loads to the San Francisco Bay
from stormwater runoff.

2.1.5

PCBs and Mercury Load Reduction Targets

Mercury and PCBs load reduction targets were developed by comparing the refined urban
runoff baseline loads to the urban runoff WLAs for the Santa Clara Basin, established through the
TMDLs (SFBRWQCB 2006, 2008). The WLAs and the calculated load reduction targets for PCBs
and mercury are listed in Table 2-4. These load reduction targets form the goals for control
measure implementation described in Section 3.
The calculated load reduction target for PCBs is 2.460 kg/yr from the Santa Clara Basin,
representing an 83% reduction of the refined baseline load from urban stormwater runoff
needed to achieve the TMDL WLA for PCBs. For mercury, the refined baseline load is less than
the mercury WLA established through the Mercury TMDL, indicating that the mercury WLA for
urban stormwater runoff in the Santa Clara Basin may have been achieved. That said, there is
uncertainty in mercury baseline loads due to the lower level of confidence in the ability of the
average mercury concentrations developed via the RWSM to adequately represent
concentrations in stormwater runoff (Wu et. al. 2017). Regardless, because the refined baseline
load is less than the mercury WLA, for the purpose of this Control Measures Plan, it is assumed
that no additional mercury load reductions are needed. Therefore, the control measures
described in this Plan are primary focused on PCBs, with mercury reduction benefits occurring as
a secondary benefit.
Table 2-4. PCB and Mercury Load Reduction Targets for the Santa Clara Basin.
PCBs
(kg/yr)

a

Mercury
(kg/yr)

A. Refined Urban Runoff Baseline Load (2002)a

2.960

6.29

B. TMDL Urban Runoff Waste Load Allocation

0.500

23.00

C. Load Reduction Target (A – B)

2.460

NA

Refined baseline load estimate was provided in Appendix A Phase I RAA – Baseline Modeling Report.
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3 CONTROL MEASURE IMPLEMENTATION
This section describes existing and potential future control measures to achieve the PCBs and
Mercury TMDL Wasteload Allocations (WLAs) for the Santa Clara Basin. Estimated PCBs and
mercury load reductions achieved to-date and load reduction estimates for future potential
actions implemented by SCVURPPP Co-permittees or other entities contributing PCBs in
stormwater in the Santa Clara Basin are included. Methods used to quantify load reductions are
fully described in Appendix B for GSI and Appendix C for Source Controls.
Future actions that are assumed to be implemented by other entities are included in this Control
Measures Plan because (as described in both the PCBs and Mercury TMDLs) baseline loads and
TMDL WLAs inherently include loads and required load reductions from all permitted and nonpermitted stormwater dischargers, not only SCVURPPP Co-permittees. Some, but not all, entities
discharging stormwater in the Santa Clara Basin currently have NPDES permits or Waste
Discharge Requirements (WDRs). These permits and WDRs, however, do not explicitly include
specific PCBs and/or mercury control measure implementation requirements. Additionally, other
entities contributing PCBs to stormwater do not currently have permits or WDRs. Because land
areas managed by these permitted and unpermitted entities contribute significant loads of PCBs
to the San Francisco Bay (see Section 2.0), load reductions from stormwater associated with land
areas owned, managed or impacted by these entities will be necessary to achieve the PCBs
TMDL WLA for the Santa Clara Basin in a more cost-effective and equitable manner. As such,
entities that should also participate in the implementation of PCBs control measures in the Santa
Clara Basin are identified as important actors in addressing the PCBs TMDL, and additional
regulatory actions will likely be needed from the State and Regional Water Boards to assist with
this implementation.
As described in Section 2, the baseline load for mercury appears to be lower than the TMDL WLA
for the Santa Clara Basin. Therefore, control measures described in this section are primarily
focused on addressing PCBs. The overall load reduction needed to achieve the PCBs TMDL WLA
for the Santa Clara Basin is 2.460 kg/yr (i.e., 2,460 g/yr). Estimated load reductions for each type
of control measure and progress towards this overall PCBs load reduction goal are described.
The levels of control measure implementation described in this section are consistent with recent
discussions with Regional Water Board staff regarding future MRP requirements.

3.1 Approach to Identifying Effective Control Measures and Progress
towards Addressing Load Reduction Targets
As described in Section 1 and illustrated in Figure 2-1, PCBs are legacy pollutants that are largely
associated with old (pre-1980) industrial and commercial/transportation areas. Based on source
evaluations conducted by multiple entities over the last two decades and during MRP 1.0 and
MRP 2.0, PCBs-containing materials and equipment that were historically (and are currently)
used in these areas are the largest sources of PCBs within these land areas. As such, the most
cost-effective approach to reducing PCBs in urban stormwater runoff that SCVURPPP Copermittees have instituted to-date and plan to continue implementing via the actions described
in this Control Measures Plan is to conduct the following:
1) Source Identification - Identify PCBs sources (e.g., oil-filled electrical equipment) and
source areas (e.g., historically contaminated old industrial properties) that
disproportionately contribute high levels of PCBs to urban stormwater runoff;
2) Source Controls - Implement source control measures focused on addressing PCBs from
high priority sources and source areas to prevent the release and transport of PCBs to the
urban stormwater conveyance system and the Bay;
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3) Multi-beneficial Treatment Controls - Implement multi-beneficial stormwater treatment
controls (e.g., trash full capture systems) and track and account for the PCBs load
reductions associated with the implementation of these measures and other treatment
measures implemented as a result of new and redevelopment requirements included in
the MRP; and
4) Public GSI Projects - Where appropriate and cost-effective, expend public resources to
implement GSI projects (i.e., regional projects and/or green street projects) to address
PCBs that are more distributed throughout the urban environment at moderate levels.
This approach has aided SCVURPPP Co-permittees in making significant progress to-date on
reducing PCBs (and mercury) in stormwater and is consistent with the findings of the Clean
Watersheds for Clean Bay project (BASMAA 2017b), which was funded by the USEPA and
documented the costs and benefits of implementing a number of different types of PCBs control
measures.

3.2 Timing of Control Measure Implementation
The remainder of this section describes the suite of control measures needed to achieve the
PCBs load reduction target for the Santa Clara Basin (i.e., 2,460 g/yr). Existing and planned PCBs
source control measures (including non-GSI treatment controls) are described in Section 3.3 and
include actions that will be implemented by SCVURPPP Co-permittees and other entities that
directly manage PCBs sources or source areas. Because SCVURPPP Co-permittees do not have
the authority to require implementation of source controls by these entities, the implementation
timelines presented for these actions extend beyond the current 2030 PCBs TMDL schedule (i.e.,
through 2080). Although TMDL timelines may need to be extended, these source controls are
anticipated to largely address the PCBs load reduction target and as described in Section 4, are
the most cost-effective approaches to addressing PCBs in urban stormwater runoff. PCBs load
reduction estimates are also included for each source control, along with a summary of the
method used to quantify the load reduction, which is fully described in Appendix C.
Section 3.4 describes the extent of GSI that has been implemented to-date in the Santa Clara
Basin and the level of GSI that is anticipated via new and redevelopment requirements in the
future. The timeframe that was used to project GSI implementation is 2080, consistent with the
anticipated timeline for source control implementation described in Section 3.3. Associated
PCBs load reductions for GSI that were derived via methods described in the Phase II RAA Report
(Appendix B) are also included in Section 3.4.
A summary of the progress made to-date and the anticipated PCBs load reductions that will
occur through the implementation of control measures described in Sections 3.3 and 3.4 is
provided in Section 3.5. A comparison of load reductions anticipated for the 2030, 2040 and
2080 implementation timelines to the PCBs load reduction target is also provided. The economic
and technical feasibility of implementing additional public GSI projects to achieve the
remaining load reductions need to reach the PCBs TMDL WLA is presented in Section 4.0.

3.3 Source Controls and Non-GSI Treatment Controls
This section describes each type of source control measure, including non-GSI treatment
controls, implemented to-date or planned for implementation to address the PCBs load
reduction target for the Santa Clara Basin. The magnitude and extent of implementation and
the associated load reductions are also provided.
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The source control programs that SCVURPPP Co-Permittees currently implement and the source
controls planned for future implementation to reduce stormwater loads of PCBs and mercury in
the Santa Clara Basin include the following:
1.
2.
3.
4.
5.
6.
7.

Source Area Identification and Abatement
PCBs in Building Materials Management
PCBs in Electrical Utilities Management
PCBs in Roadway and Storm Drain Infrastructure Caulk Management
High Flow Capacity (Large) Trash Full Capture Systems
Enhanced Operation and Maintenance Controls
Mercury Load Avoidance

Implementation of these controls may occur directly by Co-permittees or via other appropriate
entities. Potential future actions focused on Co-permittee implementation include those that are
expected to occur based on current SCVURPPP Co-permittee planning efforts and expectations
about likely requirements in future iterations of the MRP. The load reductions that are estimated
for these potential future actions assume each program is fully implemented as described, and
the maximum load reductions for these actions are realized.
Accounting methodologies were developed for each source control program to calculate the
PCBs and mercury load reductions achieved for a given unit of implementation. These
methodologies are presented in Appendix C Phase III RAA – Source Control Load Reduction
Accounting for RAA Report. This report was developed by BASMAA with input and direction from
Regional Water Board staff to refine and update the interim accounting methodologies that
were used during MRP 2.0. The Program anticipates the Regional Water Board Executive Officer
will approve this report prior to issuance of the next permit. The basis for the source control load
reduction accounting methodologies used in this report is the relative mercury and PCBs yield
from the land use categories derived via the RWSM. As described in the MRP 2.0 Fact Sheet, a
land use-based yield is an estimate of the mass of a contaminant contributed by an area of a
particular land use per unit time. Different types of land uses yield different amounts of pollutants
because land use types differ in their degree of contamination resulting from differing intensities
of historic or ongoing use of pollutants. Because PCBs were more heavily used in older industrial
areas, older industrial land use areas yield a much higher mass of PCBs per unit area than newer
urban land use areas.
The average PCBs and mercury land-use based yields that were used to calculate load
reductions for source controls presented in this section are provided in Table 3-1 (Wu et. Al.
2017). Details on the derivation of the yield values are provided in Appendix C. The yield values
presented in Table 3-1 have been developed using the best available data and technical
approach at this time. The Permittees may re-evaluate these yields in the future as more
information becomes available.
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Table 3-1. Average PCBs and mercury yields for land use categories in the San Francisco Bay Area
established through the RWSM and used to calculate load reductions from urban stormwater runoff. a
Land Use Category

PCBs Yield (mg/ac/yr)b

Mercury Yield (mg/ac/yr)

5,031

53

Old Industrial

259

53

Old Commercial / Old Transportation

49

57

Old Residential

2.8

57

New Urban

0.4

4

Agriculture/Open Space

0.4

81

Source Property

Source: Wu et. Al. (2017); RWSM Toolbox v1.0 Pollutant Model, Pollutant Spreadsheet Model Calculations – Region.
Spreadsheet dated 6/9/2017.
a

b

mg/ac/yr – milligrams per acre per year

3.3.1

Source Area Identification and Abatement

Control Measure Description
The Source Area Identification and Abatement control measure is focused on stormwater
catchment areas or individual properties that disproportionately contribute PCBs to MS4s.
Identification and subsequent abatement of these properties and/or focused control measure
implementation in the public right-of-way (ROW) associated with these source areas/properties
can provide significant PCBs load reductions. Reductions occur through the abatement of these
areas/properties via referrals to the Regional Water Board or through enforcement actions
brought against property owners by Co-permittees or regulatory agencies (e.g., USEPA).
To identify PCBs source areas, investigations are typically conducted in areas with historical (pre1980) industrial land uses (i.e., old industrial land use) or other areas where PCBs were used,
released, and/or disposed of and/or where sediment concentrations are elevated above urban
background levels.3 The source area investigation process includes the following steps:
1) Screening to Identify High-Priority Catchments (i.e., catchments that have elevated MS4
sediment and/or stormwater concentrations). Screening may involve visual inspections
and review of land-use classifications and aerial photography followed up with surface
soil/sediment sampling or stormwater sampling in public ROWs or from catchment
outfalls.
2) Targeted Investigation of High-Priority Catchments to identify specific source areas
and/or individual properties. Targeted investigations generally include records review,
public ROW surveys, property inspections, and sampling in public ROW areas and on
private properties.
3) Confirmation of Source Areas or Properties. Sources are confirmed if significantly
elevated concentrations (e.g., a sediment PCBs concentration equal to or greater than

3

See Appendix C for a statistical summary of urban sediment concentrations.
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1.0 mg/kg, a sediment PCBs concentration equal to or greater than 0.5 mg/kg and other
lines of evidence, or a particle concentration in stormwater greater than 0.5 mg/kg) are
present in soil/sediment or stormwater from a property or adjacent public ROW.
4) Determination of Next Steps for confirmed source areas or properties. Once a source
area or property is confirmed, the Permittee may take actions to cause the property to
be abated or may refer that property to the Regional Water Board to facilitate the
issuance of orders for further investigation and remediation of the subject property.
For each referred source property, the applicable Co-permittee will implement or cause to be
implemented one or a combination of interim enhanced operation and maintenance
(enhanced O&M) measures in the street or storm drain infrastructure adjacent to the source
area during the abatement process, or will implement a stormwater treatment system
downstream of the source area to intercept historically deposited sediment. The intent is to
prevent contaminated sediment from continuing to be discharged from the storm drain system.
Source properties may also include industrial facilities with ongoing industrial activities that are
covered under the General Permit for Stormwater Discharges Associated with Industrial Activities
(Industrial General Permit) or another NPDES permit.
Load Reduction Accounting Method
The amount of PCBs loads (i.e., annual mass or mg/yr) reduced for source property identification
and abatement is calculated as the difference between the source property yield of 5,031
mg/ac/yr and the old commercial/old transportation land use yield of 49 mg/acre/yr (i.e., 5,031
– 49, or 4,982 mg/ac/yr) multiplied by the source property acres. This method assumes that upon
full abatement of the source property, the PCBs yield for that property will be reduced to the
average old commercial/old transportation land use yield. In other words, abatement will
reduce the PCBs yield by nearly 5,000 mg/yr for every acre that is abated.
Fifty percent (50%) of this load reduction will be credited to the Permittee for properties that are
referred to the Regional Water Board for abatement at the time of referral provided that
enhanced O&M measures or stormwater treatment are implemented or caused to be
implemented in the vicinity of the source property to prevent contaminated sediment from
continuing to discharge from the storm drain system. The remaining 50% load reduction will be
credited to the Permittee upon completion of the abatement process or at ten years, whichever
occurs first. The Regional Water Board will notify the Permittee when the abatement process is
complete.
If a source property has been abated without referral to the Regional Water Board, either
through voluntary actions by the property owner or using municipal enforcement powers, then
100% of the load reduction will be credited to the Permittee at the time that the abatement is
complete.
There is no mercury load reduction credit given to PCBs source property referrals, as there is not
a significant difference between the estimated mercury yield values for source property, old
industrial, old residential, and old commercial/old transportation land use classes. This issue is
discussed in more detail in Appendix C Phase III RAA – Source Control Load Reduction
Accounting for RAA Report.
Estimated Load Reductions
Since about 2012, Co-permittees have conducted desktop analysis and catchment-scale
stormwater or MS4 sediment monitoring to screen over 3,600 acres of old industrial land-use area
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within the Santa Clara Basin to identify areas for targeted source investigations. Within the
screened areas, targeted source investigations have been conducted in over 1,000 acres. These
in-depth investigations include records review, public ROW surveys, business inspections, and
targeted sampling of MS4 sediment and stormwater both in public ROW areas and on private
properties. To date, these efforts have resulted in the identification and referral of 90 acres of
source properties to the Regional Water Board for further investigation and abatement (Figure 31). Enhanced O&M activities are currently implemented in the public ROW adjacent to each of
these source properties, including increased street sweeping and storm drain line cleanouts, and
installation of stormwater treatment measures downstream of sources. Fifty percent (50%) of the
load reduction associated with abatement of these properties is currently credited to SCVURPPP
Co-Permittees. For all of these properties, the remaining 50% of the load reduction credit will be
realized by 2030.

Figure 3-1. Locations of source properties referred to-date to the Regional Water Board for follow-up
investigation and abatement.

In addition, SCVURPPP Co-permittees are planning to continue investigating old industrial landuse areas to identify additional source areas. Full implementation of this control measure entails
screening and investigation of all remaining old industrial areas that have not yet been
investigated, and identification, referral and abatement of any source properties or source
areas identified through these investigations. The potential future load reductions based on full
implementation of this control measure were estimated using the following assumptions.
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•

Based on the rate of old industrial acres screened and investigated to date (3,600 acres
screened and over 1,000 of those screened acres fully investigated over a 10-year
timeframe), the Program estimates it could take 10 to 20 years to investigate all of the
remaining 2,500 acres of old-industrial areas that have not yet been screened or
investigated.

•

Assumed rates of source area identification per acre of old industrial land use area
investigated were developed to estimate the potential future source area acres
identified and abated through this program. The rate of acres of source property
identified per acre of old-industrial land-use investigated to date is approximately 2.5%.
Acknowledging that the efforts conducted to date have focused on the most likely
candidates for containing source areas, the Program estimates the rate of source area
identification will reduce in the future. A 1% source area identification rate for 25% of the
remaining old industrial area and a 0.5% source area identification rate for the rest of the
remaining old industrial area appear to be reasonable estimates.

Based on these assumptions, SCVURPPP Co-permittees estimate that an additional 15.8 acres of
source areas will be identified. Full abatement of these source areas will result in up to 79 g/yr of
PCBs load reduction by no later than 2050. The timing of when the full load reduction credit will
be granted depends on when the investigations are completed and when all referrals are
submitted to the Regional Water Board. The anticipated cumulative load reduction associated
with this control measure by 2030, 2040 and 2080 is presented in Table 3-2. All source properties
are assumed to be abated within 10 years of referral. The anticipated maximum load reduction
credit based on current and future implementation of this source control is 528 g/yr, realized by
no later than 2050.
Table 3-2. PCBs load reductions to-date and potential future load reductions based on planned
implementation.
Cumulative PCBs Load Reduction (g/yr)

Source Area
Identified
(acres)

By 2020

By 2030

By 2040

By 2080

Referred by 2020;
abated by 2030

90

225

450

450

450

Referred by 2030;
abated by 2040

6.3

0

16

32

32

Referred by 2040;
abated by 2050

9.5

0

0

24

47

106.1

225

465

505

528

Status of Source Areas

Totals
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3.3.2

PCBs In Building Materials Management

Control Measure Description
MRP Co-permittees have developed and
implemented a process, beginning in July
2019, for managing materials with PCBs
concentrations of 50 ppm or greater in
applicable structures at the time such
structures undergo demolition. Applicable
structures include commercial, public,
institutional, and industrial buildings
constructed or remodeled between the
years 1950 and 1980 undergoing full-building
demolition (Figure 3-2). Single-family
residential and wood frame structures are
exempt.

Figure 3-2. Demolition of concrete slab building.

SCVURPPP Co-permittees participated in a BASMAA regional project conducted over the past
several years that developed regionally consistent model tools and guidance in order to assist
Permittees in developing and implementing programs to control PCBs in building materials. All
SCVURPPP Co-permittees developed PCBs in Building Materials control programs by July 1, 2019,
as required by MRP Provision C.12.f. The programs include the following process:

•

Municipalities inform applicable demolition permit applicants that their projects are
subject to the program for managing materials with PCBs, necessitating, at a
minimum, an initial screening for priority PCBs–containing materials.

•

For every applicable demolition project, applicants implement the BASMAA protocol
for identifying building materials with PCBs concentrations of 50 ppm and then
complete and submit a version of BASMAA’s model “PCBs Screening Assessment
Form” (Screening Form) or equivalent to the municipality.

•

The municipality reviews the Screening Form to make sure it is filled out correctly and
is complete and works with the applicant to correct any deficiencies.

•

The municipality then issues the demolition permit or equivalent, according to its
procedures.

•

The municipality sends each completed Screening Form for applicable structures and
any supporting documents to its countywide program. The countywide program
compiles the forms and works with the other MRP countywide programs to manage
and evaluate the data, and to assist Permittees with associated MRP reporting
requirements.

Load Reduction Accounting Method
Per the MRP 2.0 Fact Sheet, the regional load of PCBs reduced through implementation of the
PCBs in Building Materials Management Program is 2 kg/yr beginning in 2019. This value is based
on assumptions about the number of applicable buildings demolished each year, the mass of
PCBs per building, the fraction of PCBs that enters the MS4 during demolition without controls,
and the fraction of PCBs prevented from entering the MS4 as a result of the program. The 2 kg/yr
PCBs load reduction stipulated during MRP 2.0 will be retained during the MRP 3.0 permit term.
However, Permittees may, with the necessary supporting data, request an increase in the credit
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received for the current program and/or expand the scope of the program to increase loads
reduced. Any proposed revision of load reduction credit and/or program expansion would be
submitted to the Regional Water Board for Executive Officer approval.
Estimated Load Reductions
The PCBs load reductions due to implementation of the building materials management
program beginning in July 2019 provide an estimated 627 g/yr of PCBs load reduction in the
Santa Clara Basin. This value represents the Santa Clara Basin’s population-based proportion of
the total 2 kg/yr stipulated load reduction for all MRP Permittees. Additional annual load
reductions for the PCBs in Building Materials Management Program are not currently anticipated
beyond this load reduction estimate.

3.3.3

PCBs in Electrical Utilities Management

Control Measure Description
PCBs are present in some electrical equipment still in
service in the Santa Clara Basin (e.g., see Figure 3-3)
and, through on-going efforts, the equipment and/or
PCBs are gradually being replaced. SCVURPPP Copermittees plan to implement a PCBs in Electrical
Utilities Management Program that will include
improved practices and procedures for documenting
removal and disposal of PCBs-containing oil-filled
electrical equipment (OFEE). As part of this program,
Co-permittee-operated electrical utilities plan to
document the removal of PCBs-containing OFEE since
the start of the TMDL, and in the future, continue to
remove PCBs in OFEE and provide data to support
calculations of the associated stormwater load
reductions due to these efforts. Additionally, it is
anticipated that larger, privately-owned regional
electrical utilities that are not currently subject to PCBs
load reduction requirements will also remove PCBs in
OFEE and document these efforts, consistent with
methods used by applicable MRP Co-permittees.
Regional Water Board oversight of private electrical
utility efforts is needed to ensure appropriate control
measure implementation and documentation.
Load Reduction Accounting Method
PCBs load reductions documented through
implementation of this program will be calculated
based on an assumed equipment removal rate (based
on information provided by municipal electrical utilities
in the Bay Area on equipment removals since 2002),
and an assumed PCBs load to stormwater from
electrical utility equipment at the start of the PCBs
TMDL. These methods are fully described in the Phase III
RAA Report (Appendix C).
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transformers with PCBs-containing oils.
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Estimated Load Reductions
Electrical utilities in the Bay Area have removed PCBs-containing OFEE from active service since
2002, as documented in the Regional Stressor/Source Identification (SSID) project report that is
included as an appendix to the Phase III RAA Report (Appendix C). Removal of PCBs-containing
equipment stops any active PCBs releases and prevents future PCBs releases from occurring.
Therefore, each piece of PCBs-containing OFEE that is removed from service and disposed of
properly represents an additional mass of PCBs that is prevented from release to the MS4. Based
on the equipment removal rates documented in Appendix C, approximately 67 g/yr of PCBs
have been prevented from release to the MS4 in the Santa Clara Basin through 2020 (Table 3-3).
Electrical utility equipment removals are expected to continue at a similar rate in the future,
providing an additional 278 g/yr of potential future load reductions within the Santa Clara Basin
once all PCBs-containing OFEE have been removed from active service. Because equipment
removals are expected to occur gradually over time, the estimated timeframes over which load
reductions will be realized are shown in Table 3-3. Based on current removal rates, all PCBscontaining OFEE will be removed from active service by approximately 2080.
Table 3-3. Estimated PCBs load reductions via the implementation of the electrical utilities’ Oil Filled
Electrical Equipment (OFEE) management program.
Cumulative PCBs Load Reduced (g/yr)
Control Measure

PCBs-Containing OFEE Removal

3.3.4

By 2020

By 2030

By 2040

By 2080

67

112

157

345

PCBs in Roadway and Storm Drain Infrastructure Caulk Management

Control Measure Description
The PCBs in Roadway and Storm Drain Infrastructure Caulk
Management Program was developed to reduce the
release of PCBs during demolition of bridges and
overpasses. For this control measure, Co-permittees will
track the development of a Caltrans specification for
managing PCBs-containing caulks and sealants on bridges
and roadway overpasses during bridge replacement or
joint maintenance (see Figure 3-4). The new Caltrans
standard specification for removal, handling, and disposal
of caulk or sealant materials during infrastructure
replacement or joint maintenance projects will be used to
prevent the release of PCBs to stormwater. Applicable
structures include those built between 1950 and 1980 when
PCBs-containing joint sealants and caulk were available.
As part of this program, Co-permittees will maintain lists of
applicable bridges and overpasses within their jurisdiction
that are scheduled for replacement or joint maintenance
and implement or cause to be implemented the Caltrans
specification during all applicable bridge projects that are
under the direction of Co-permittees. Co-permittees will
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Figure 3-4. PCBs-containing black
caulking material on a roadway overpass
structure.
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also track and report on the use of the new Caltrans specification for all bridge projects within
their jurisdictions. Additional details about the PCBs in Roadway and Storm Drain Infrastructure
Caulk Management Program are provided in Appendix C.
Load Reduction Accounting Method
In order to estimate the load reduction that will be realized through implementation of the PCBs
in Roadway and Storm Drain Infrastructure Caulk Management Program, Co-permittees
identified the number of applicable bridges and overpasses within their jurisdictions that are
expected to undergo replacement or joint maintenance. Estimates were made to quantify the
average mass of PCBs potentially contained in these structures, combined with estimates of the
ongoing PCBs release rate from bridge joints that would be prevented during replacement or
joint maintenance due to implementation of the new Caltrans specification. The load reduction
estimate is based on the assumption that PCBs in caulk are leaching from bridge joints and
longitudinal seals over their lifetime. When that PCBs-containing caulk is replaced or removed
through maintenance or replacement projects, the source of PCBs release is removed, and the
associated annual load is also removed. This is based on the assumption that ongoing leaching
of PCBs from the material could occur through incremental wear or through larger damage
(e.g., pieces of caulk torn out) over the lifetime of the caulk.
An average annual release rate (i.e., average over the life of the seal) of 0.5% was assumed to
calculate the estimated load reduction from removing the joint seal. This average annual
release rate was applied to the estimated mass for all bridges in the Santa Clara Basin that meet
the identified age criteria. These releases would be eliminated through joint or bridge
replacement.
Estimated Load Reductions
This control measure program has not yet been implemented in the Santa Clara Basin. The
potential PCBs load reduction that can be achieved through full implementation of the PCBs in
Roadway and Storm Drain Infrastructure Caulk Management Program in the Santa Clara Basin is
50 g/yr. This is the total amount of PCBs load reduction that will be realized once the program
has been fully implemented by Co-permittees and other non-MRP entities, and all applicable
structures have been replaced and/or maintained. This load reduction is expected to occur
gradually over the next 60 years under the assumption that all older joints will be removed or
replaced within 100 years of installation (i.e., by 2080). Table 3-4 identifies the potential future
load reductions that will be realized by 2030, 2040, and 2080.
Table 3-4. Estimated PCBs load reductions via the implementation of the PCBs in roadway and storm drain
infrastructure caulk management program post-2020.
Cumulative PCBs Load Reduction (g/yr)
Control Measure

Use of Caltrans specification during
applicable bridge replacement or joint
maintenance

By 2030

By 2040

By 2080

8.3

16.6

50
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3.3.5

High Flow Capacity (Large) Trash Full Capture Systems

Control Measure Description
This control measure includes the implementation of high
flow capacity (large) trash full capture systems, including
hydrodynamic separator (HDS) units, gross solids removal
devices (GSRDs), and baffle boxes (see Figure 3-5). These
types of systems have been installed in urban areas for
the purposes of MRP Provision C.10 compliance. These
devices trap all particles retained by a 5mm mesh screen
and have a design treatment capacity of not less than
the peak flow rate resulting from a one-year, one-hour,
storm. Large trash full capture devices typically treat
large drainage areas (tens to hundreds of acres).
Load Reduction Accounting Method
The load of PCBs or mercury in stormwater that is reduced
by High Flow Capacity Trash Full Capture Systems is
calculated by multiplying the drainage area treated by
the system by the PCBs or mercury yield of the drainage
area, and an assumed load reduction efficiency factor
for the system. The drainage area PCBs and mercury
yields are calculated as an area-weighted yield based
on the acres of each land use class within the drainage
area. Load reduction efficiency factors for each type of
device were developed using the best available data, as
reported in detail in Appendix C. For both HDS units and
baffle boxes, the assumed load reduction efficiency
factor is 20%. For GSRDs, the assumed load reduction
efficiency factor is 14%. This methodology indicates that
these systems reduce the PCBs and mercury loads from
the drainage area by 14% to 20%.

Figure 3-5. Two types of high-capacity
full trash capture systems (HDS above,
Baffle box below) installed by
SCVURPPP Co-permittees.

Estimated Load Reductions
A total of 39 High Flow Capacity Trash Full Capture Systems have been installed to-date in the
Santa Clara Basin. These devices treat more than 16,000 acres of land area, including nearly
1,500 acres of old industrial and 4,500 acres of old urban – other (commercial/transportation)
land uses (Table 3-5). The land use classifications of the drainage areas treated by these systems
that have been installed since 2002 are also illustrated in Table 3-5, along with the count of each
system type and the total PCBs and mercury load reductions achieved through 2020. In total,
these systems have reduced 121 g/yr of PCBs and 173 g/yr of mercury. For PCBs and mercury
control measures planning purposes, no additional High Flow Capacity Trash Full Capture
Systems are included in load reduction estimates post-2020. However additional systems may be
implemented to further address trash load reduction requirements.
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Table 3-5. Summary of High Flow Capacity Trash Full Capture Systems and associated load reductions by
2020.
Loads Reduced
(g/yr) By 2020

Land Use Distribution (acres)
# of
Devices

Area
Treated
(acres)

Baffle
Boxes

7

GSRD
HDS

Device
Type

Totals

3.3.6

Old
Industrial

Old
UrbanOther

Old Urban Residential

New
Urban

Ag/
Open

PCBs

Mercury

3,233

278

1,068

1,572

195

120

26

35

1

732
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92

61

335

11

11

4

31

12,207

931

3,324

6,735

615

602

85

135

39

16,172

1,443

4,484

8,369

1,145

732

121

173

Enhanced Operations and Maintenance Controls

Control Measure Description
All SCVURPPP Co-permittees conduct routine
operation and maintenance (O&M) activities to
ensure the proper functioning of their stormwater
conveyance systems. Operation and maintenance
activities include street sweeping, storm drain inlet
cleaning, and pump station maintenance. In
addition, culverts and channels are routinely
maintained (e.g., desilted). Through these efforts,
sediment and organic material (and associated
pollutants) are removed from the stormwater
conveyance system. This control measure includes
any enhancements to routine O&M and new actions
such as storm drain line and street flushing.
Inlet-based (small) trash capture systems are devices
Figure 3-6. Operation and maintenance of an
or series of devices that trap all particles retained by
inlet-based trash control measure.
a 5mm mesh screen and have a design treatment
capacity of not less than the peak flow rate resulting from a one-year, one-hour, storm in the
tributary drainage catchment area. Inlet-based typically treat one acre or less and generally
consist of screens or baskets that are installed in storm drain inlets. These devices may be
installed in series to cumulatively treat larger areas. In recent years, many SCVURPPP Copermittees have increased cleaning frequencies due to additional maintenance requirements
for newly installed inlet-based devices (see Figure 3-6).
Other types of enhanced O&M are not discussed further in this report because no other
enhancements are ongoing in the County and none are currently planned for future
implementation on a regular basis. However, if other types of enhanced O&M occur in the
future, they will be tracked and load reductions will be calculated per the methods described in
Appendix C.
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Load Reduction Accounting Method
To account for PCBs and mercury load reductions from enhanced cleaning of inlet-based
devices, the area-weighted PCBs or mercury land-use based yield is calculated for the
appropriate drainage area and multiplied by an assumed efficiency factor of 18%. This
efficiency factor was developed based on available data on sediment removal efficiencies for
twice annual cleanout of inlets that have devices. Additional details on the accounting
methodology and the data used to develop the efficiency factor are provided in Appendix C.
Estimated Load Reductions
To date, 1,423 inlet-based devices that are treating more than 2,500 acres have been installed
within the Santa Clara Basin. Enhanced cleaning combined with the additional sediment
removal associated with these devices is currently providing 21 g/yr and 25 g/yr of PCBs and
mercury load reductions, respectively (Table 3-6). Based on current planning, additional
installations of at least 259 small, inlet-based FTC devices and implementation of the enhanced
inlet-cleaning that is associated with these devices is expected in the Santa Clara Basin.
Potential future load reductions of 3 g/yr of PCBs and 2 g/yr of mercury will be realized once
planned inlet-based FTC devices are installed and enhanced cleanouts are conducted. This
estimate does not include any future devices that are not currently planned for installation.
Table 3-6. Summary of enhanced operations and maintenance program implementation and associated
load reductions by 2020 and 2030.

Status

Existing
(2020)
Planned
(2030)

# of Inletbased
Trash Full
Capture
Devices
Installed
and
Maintained

Total
Acres
Treated

1,423

2,589

Loads Reduced
(g/yr)

Land Use Distribution (acres)

Old
Industrial

Old UrbanOther

Old Urban Residential

New
Urban

Ag/
Open

PCBs

Mercury

192

1266

824

221

87

21

25

3

2

259

TBD
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3.3.7

Mercury Load Avoidance and Reduction Program

Control Measure Description
Mercury load avoidance and reduction includes a number of true source control measures
listed in the California Mercury Reduction Act which was adopted by the State of California in
2001. These source controls include material bans, reductions of the amount of mercury
allowable for use in products, and requirements for mercury-containing device recycling (see
Figure 3-7). The following source control bans are included:

•

Sale of cars that have light switches
containing mercury;

•

Sale or distribution of fever thermometers
containing mercury without a prescription;

•

Sale of mercury thermostats; and,

•

Manufacturing, sale, or distribution of
mercury-added novelty items.

In addition, fluorescent lamp manufacturers continue
to reduce the amount of mercury in lamps sold in the
U.S. Manufacturers have significantly reduced the
amount of mercury in fluorescent linear tube lamps
and streetlamps. The use of mercury-containing bulbs
has also decreased through replacement of these
bulbs with LED bulbs.

Figure 3-7. Compact fluorescent lightbulbs
recycled via Household Hazard Waste
(HHW) Programs.

Mercury Device Recycling Programs resulting in mercury load reduction generally include three
types of programs that promote and facilitate the collection and recycling of mercurycontaining devices and products:
1. Permittee-managed household hazardous waste (HHW) drop-off facilities and
curbside or door-to-door pickup;
2. Private business take-back and recycling programs (e.g., Home Depot); and,
3. Private waste management services for small and large businesses.
Load Reduction Accounting Method
To account for the current level of load reduction achieved through recycling of mercurycontaining lamps, switches and thermostats, data collected by the Santa Clara County HHW
Program are compiled annually. These data provide the total mass of mercury that is collected
through the program each year. To estimate the load avoided by collection and proper
recycling, it is assumed that 4.8% of the mercury contained in these devices would have been
transported to the Bay via urban stormwater if improperly discarded. Appendix C provides
additional details on the methodology and data inputs used to calculate the mercury load
avoided due to the HHW recycling program.
Estimated Loads Avoided
Based on the annual average mass of mercury collected in the Santa Clara HHW program
during recent years, the total annual load of mercury avoided is estimated to be 108 g/yr. The
mass of mercury recycled each year is expected to decrease over time as less mercury is used
in household products.
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3.4 Green Stormwater Infrastructure
This section provides an overview of the different types of GSI projects that remove pollutants in
stormwater in the Santa Clara Basin, and documents the magnitude and extent of
implementation and the associated load reductions achieved to date (2002 to 2020).
Predictions of GSI implementation that may occur in the future in the Basin as a result of MRP
new development and redevelopment requirements and associated load reductions over time
are also summarized.
The construction of GSI facilities in the Santa Clara Basin has and will continue to provide
significant benefits to stormwater quality and support reductions of PCBs (and mercury) loads to
the Bay. GSI facilities are stormwater management systems that use vegetation, soils, and
natural processes to capture and treat stormwater runoff and improve water quality.
There are three main categories of GSI facilities, which are largely based on their location and
extent of upstream catchment area:
1. Parcel-based New Development and Redevelopment Projects. These projects include
Low Impact Development (LID) treatment measures that are designed to capture/treat
runoff generated on a parcel. LID measures are implemented during development or redevelopment of a parcel and are currently required by the MRP for any project creating
or replacing greater than 10,000 square feet4 of impervious area. These projects can be
located on either publicly- or privately-owned parcels.
2. Public Green Street Projects. These projects include GSI facilities that are located along
or within a street or public ROW. They are typically designed to capture and treat runoff
from the street and possibly portions of adjacent parcels.
3. Regional Projects. These projects include parcel-based GSI measures that capture runoff
from off-site areas. Typically located on publicly owned lands, development and
implementation of regional projects may involve collaboration among multiple
municipalities and/or public agencies to construct large facilities that capture and treat
stormwater from large drainage areas. Collaboration among multiple jurisdictions may
allow for larger projects with greater economies of scale, specifically cost-sharing
opportunities and greater flood control and pollutant reduction capacity.
The most common types of GSI facilities that are constructed in urban areas include
bioretention, stormwater tree well filters, pervious pavement, infiltration facilities, green roofs, and
rainwater harvesting and use facilities.

3.4.1

Existing GSI Projects

As described in previous Control Measure Plans submitted during MRP 2.0 and illustrated in
Appendix D (SCVURPPP Co-permittee Green Stormwater Infrastructure (GSI) Implementation
Maps), numerous GSI facilities treating thousands of acres of land in the Santa Clara Basin have
been implemented on public and private properties as a result of new development and
redevelopment stormwater requirements in MRP Provision C.3 (C.3 requirements). Co-permittees
have little control over the pace and extent to which private redevelopment occurs; however,
as redevelopment projects are permitted, Co-permittees ensure that stormwater treatment
controls are incorporated into those projects per C.3 requirements. Co-permittees currently track

Per MRP Provision C.3.b requirements. The threshold for LID requirements on projects associated with Special Land Uses
(i.e., auto service facilities, retail gasoline outlets, restaurants, and stand-alone uncovered parking lots) is 5,000 square
feet of created and/or replaced impervious surface.
4
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the installation and maintenance of these projects to ensure proper long-term operation and to
demonstrate pollutant load reductions, and will continue to do so in the future.
In addition to parcel-based new
development and redevelopment GSI
projects, a number of other GSI facilities
have been implemented by SCVURPPP
Co-permittees on public property or within
the public ROW. Many of these projects
have served as demonstration projects
(see Figure 3-8). Similar to GSI facilities on
private property, Co-permittees currently
track the installation and maintenance of
public GSI facilities to ensure proper longterm operation and to assist with
demonstrating pollutant load reductions.

Figure 3-8. Public green street project in Southgate
Neighborhood, Palo Alto (CA).

The GSI RAA model (Appendix B) was used
to estimate the PCBs load reductions that have been achieved since the start of the TMDL (i.e.
between 2002 and 2020) due to all existing GSI projects in the Santa Clara Basin. To date, 1,984
acres of impervious surface are treated by GSI facilities, which provide an estimated PCBs load
reduction of 48 g/yr.

3.4.2

Potential Future GSI Projects

Based on projected levels of redevelopment in the Santa Clara Basin, the Program anticipates
that the number of parcel-based GSI facilities will continue to grow in the Santa Clara Basin in
future decades. The load reduction predicted for the Basin by 2030 and by 2040 through future
parcel-based new development and redevelopment projects is based on an analysis of
projected development rates across the Basin that is described in Appendix B. Figure 3-9 shows
the projected countywide annual redevelopment rates extended to 2080 based on the analysis
predicting redevelopment rates from 2020 to 2040.
On average, the projected rate of land redevelopment in the Santa Clara Basin that would be
subject to current stormwater treatment requirements is 2.8% per year. The annual average PCBs
load reductions calculated for GSI associated with this projected amount of land
redevelopment is 2.9 g/yr of PCBs from 2020 to 2040. This average rate of pollutant reduction
from 2020-2040 was used to estimate future pollutant load reductions through 2080 as a result of
GSI implementation (Table 3-7). The total load reductions due to GSI for future new development
and redevelopment projects by 2080 is 171 g/yr for PCBs.
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Figure 3-9. Projected cumulative land area in the Santa Clara Basin that will be addressed via
GSI facilities installed as a result of redevelopment between 2020 and 2080.
a

Best estimate – rate of redevelopment based on 10-year average (2008-2017)

b

High estimate – approximately 150% of “best estimate”

c

Low estimate – approximately 50% of “best estimate”

Table 3-7 PCBs loads reduced due to Countywide green stormwater infrastructure (GSI) implementation to
date and future implementation due to projected new development and redevelopment in the Santa Clara
Basin.a
Cumulative Load Reduction (g/yr)

GSI Type
By 2020

By 2030

By 2040

By 2080

Existing GSI Projects (includes both
public and private projects)

48

48

48

48

Anticipated Future Parcel-based GSI
via New Development and
Redevelopment Projects (includes
both public and private projects)

--

27

57

171

Load reductions due to anticipated future parcel-based GSI facilities occurring via new development and
redevelopment projects are based on projected development rates in the Santa Clara Basin as described in Appendix
B.
a
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3.5 Summary of PCBs Load Reductions via Existing and Planned
Control Measures
As presented in the previous sections under each control measure, SCVURPPP Co-permittees
have made substantial progress in reducing the loads of PCBs (and mercury) in urban
stormwater since the TMDLs were established in the early 2000s. Table 3-8 summarizes all PCBs
load reductions achieved to-date (through 2020) and the load reductions anticipated to occur
over time as a result of future GSI and source control measure implementation documented in
Sections 3.3 and 3.4.
Through the implementation of source control programs and GSI, the annual PCBs load in
stormwater from the Santa Clara Basin has been reduced by nearly 40% to-date, almost halfway
towards the 83% reduction needed to achieve the TMDL WLA. For mercury, the modeled
baseline load for the Santa Clara Basin is less than the TMDL WLA of 23 kg/yr, indicating that the
WLA for mercury has been achieved. GSI and many of the source controls documented in
Sections 3.3 and 3.4 and those discussed later in Section 4 have (or will have) further mercury
load benefits.
Co-permittees anticipate continuing and expanding the implementation of stormwater control
measures over time, consistent with requirements included in future iterations of the MRP. As
demonstrated in Table 3-8, these Co-permittee actions, in concert with actions taken by other
entities in the Santa Clara Basin, are anticipated to address 45% to 78% of the PCBs load
reduction target of 2,460 g/yr. Based on load reductions anticipated to occur over time, a load
reduction gap will likely remain for the 2030, 2040, and 2080 implementation timelines, once
existing and planned control measures are accounted for. These predicted load reduction gaps
are further described in Section 4.0 along with the technical and economic feasibility of multiple
control measure implementation scenarios designed to address these gaps.
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Table 3-8 Summary of existing (2002-2020) and potential future PCBs load reductions as a result of
stormwater control measure implementation in the Santa Clara Basin during three implementation
timeframes (2030, 2040 and 2080).
Estimated PCBs Load Reduction (g/yr)

Control Measure

By 2020

By 2030

By 2040

By 2080

Source Area Identification, Referral and Abatement

225

466

505

528

PCBs in Building Materials Management

627

627

627

627

High Flow Capacity Full Trash Capture Systems

121

121

121

121

Enhanced Operation & Maintenance – Enhanced
Cleaning of Inlet-based Full Trash Capture Systems

21

24

24

24

PCBs in Electrical Utilities Management

67

112

157

345

PCBs in Roadway and Storm Drain Infrastructure
Caulk Management

--

8

16

50

Existing Projects
(public and private)

48

48

48

48

Anticipated Future parcelbased GSI projects via New
Development and
Redevelopment
(public and private)

--

27

57

171

Controls to Address Contributions from
Caltrans Right-of-Waya

TBD

TBD

TBD

TBD

Controls to Address Contributions from
Railroad Right-of-Waya

TBD

TBD

TBD

TBD

1,108

1,432

1,554

1,913

45%

58%

63%

78%

2,460

2,460

2,460

2,460

Green Stormwater
Infrastructure (GSI)

Totals
Percent of Load Reduction Achieved To-Date
Through Existing/Planned Actions
Load Reduction Needed to Achieve TMDL WLA

Control measures that would be implemented by these entities responsible for stormwater discharges from their land
areas have not yet been identified and therefore are not incorporated into these load reduction estimates. Future
implementation of controls and tracking of associated reductions may reduce the need for one or more control
measures listed above.
a
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4 ECONOMIC AND TECHNICAL FEASIBILITY OF ACHIEVING
THE PCBS TMDL LOAD REDUCTION TARGET
This section evaluates the economic and technical feasibility of attaining the PCBs TMDL load
reduction target for the Santa Clara Basin (i.e., 2,460 g/yr), including the load reduction gap
anticipated to occur once the control measures described in Section 3.0 are implemented
(Table 4-1). Three implementation scenarios that vary in timelines (i.e., 2030, 2040 and 2080) and
control measures are evaluated. Multiple implementation scenarios are included, rather than
just the current 2030 PCBs TMDL timeline, because some source controls implemented by entities
other than SCVURPPP Co-permittees are outside of Co-permittees’ control and the timelines for
implementation of these actions are anticipated to occur beyond the current TMDL schedule
(i.e., 2030). The approximate date by which the source controls implemented by these entities
will achieve their maximum load reduction potential is 2080 and therefore this is the most
extended timeline included as an implementation scenario.
Table 4-1. Summary of existing (2002-2020) and planned future PCBs load reductions as a result of
stormwater control measure implementation in the Santa Clara Basin and the resulting load reduction gaps
during three implementation timeframes (2030, 2040 and 2080).
Cumulative PCBs Load Reduction (g/yr)
By 2020

By 2030

By 2040

By 2080

Existing and Planned Control Measures

1,108

1,432

1,554

1,913

PCBs TMDL Load Reduction Target

2,460

2,460

2,460

2,460

Load Reduction Gap

1,352

1,028

906

547

Each implementation scenario described in this section largely relies on the expanded
implementation of public GSI projects. The economic feasibility of each scenario was evaluated
based on a comparison of current and estimated future costs to SCVURPPP Co-permittees to
implement controls described in Section 3.0 and controls described in this section that would
address the PCBs load reduction gap. Technical feasibility was evaluated based on the ability of
Co-permittees alone to fully address the PCBs load reduction gap. Potential environmental
impacts associated with this plan and the implementation timelines are also described, as a
further basis for an extension to the current implementation timeframe outlined in the PCBs TMDL
(i.e., 2030).

4.1 Potential Additional Load Reductions via Public GSI Projects
The PCBs load reduction scenarios were developed in part to evaluate the feasibility of filling the
load reduction gaps identified in Table 4-1 via public GSI projects. The number of public GSI
projects are anticipated to increase in the future in the Santa Clara Basin as a result of the
implementation of Co-permittee GSI plans developed per MRP 2.0 requirements. Project
prioritization will likely be based on a number of factors, which may include PCBs and mercury
load reduction potential. Modeling conducted as part of the Phase II RAA for GSI (see Appendix
B) was utilized to identify the extent of GSI projects that would be needed to address the 2030
and 2040 load reduction gaps listed in Table 4-1 (results were extrapolated to 2080). The GSI
model builds on the baseline RAA model summarized in Section 2 and detailed in the Phase I
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RAA Report (Appendix A) to estimate loads reduced by current and potential future GSI and
demonstrate the amount of GSI needed to achieve MRP 2.0 load reduction targets. The GSI
load reduction targets under MRP 2.0 and model outputs are summarized below and detailed in
the Phase II RAA Report (Appendix B).

4.1.1

GSI Load Reduction Targets in MRP 2.0

MRP 2.0 identifies a regionwide load reduction target via GSI of 3.0 kg/yr PCBs by 2040. This
represents approximately 20.8% of the total PCBs TMDL stormwater load reduction target of 14.4
kg/yr. The SCVURPPP Co-Permittee portion of the GSI load reduction goal is calculated as 20.8%
of the load reduction target for the SCVURPPP Co-permittee area within the Santa Clara Basin.
As described in detail in the RAA Phase I Report (Appendix A), the refined baseline load for the
SCVURPPP Co-permittee area is the Santa Clara Basin is 2.21 kg/yr of PCBs (see Table 2-3).
Applying the same 83% load reduction that is required across the entire Santa Clara Basin to the
SCVURPPP Co-permittee area gives a load reduction target for the SCVURPPP Co-permittee
area of 1.83 kg/yr (i.e., 2.21 kg/yr x 83% = 1.83 kg/yr). The load reduction required via GSI is 20.8%
of the SCVURPPP Co-permittee area load reduction target, or 380 g/yr (1.83 kg/yr x 20.8% = 0.380
kg/yr). Thus, SCVURPPP Co-permittees have identified the level of GSI implementation that
would collectively need to be implemented to demonstrate a PCBs load reduction of at least
380 g/yr by 2040. This represents 17.3% of the SCVURPPP Co-permittee area baseline load of 2.21
kg/yr. A GSI model was developed to estimate the type and amount of GSI projects that would
provide this level of PCBs load reduction by 2040, as required by MRP 2.0.

4.1.2

GSI Model Methods and Outputs

As described in Section 2.0, the refined baseline model uses LSPC to provide hourly simulation of
historical hydrology and pollutant loads for watersheds discharging from the Santa Clara Basin to
San Francisco Bay. The GSI modeling approach for conducting the RAA builds on the baseline
model to quantify the load reductions associated with existing, planned and potential future GSI
projects. The RAA model for GSI links the baseline model with a GSI performance model based
on the System for Urban Stormwater Treatment & Analysis Integration (SUSTAIN). SUSTAIN
simulates flow and pollutant transport routing through various types of GSI projects and includes
a cost-benefit optimization model to quantify the implementation costs associated with various
types of GSI projects (USEPA 2009, Riverson et al. 2014).
GSI projects were represented in the model based on the best available information about
existing, planned and potential future GSI implementation in the Santa Clara Basin at the time of
model development (~2018). Each type of project included in the model and the source of
information for that project type are identified here:

5

•

Existing Projects. SCVURPPP compiled a dataset of projects that were constructed in the
Santa Clara Basin between 2002 and 2018 that included stormwater treatment facilities.
These projects include both public green street projects and LID on regulated new
development and redevelopment projects5.

•

Future New Development and Redevelopment. SCVURPPP conducted an analysis that
projected acres addressed by future new development and redevelopment on private
parcels in the Santa Clara Basin subject to MRP Provision C.3 regulations between 2018
and 2040.

•

Regional Projects. The Santa Clara Basin Stormwater Resource Plan (SWRP) identified five
(5) high-priority opportunities for regional projects in the Santa Clara Basin. The City of San

Between 2002 and 2011, some projects used non-LID treatment but are represented in the model as GSI.
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José identified three (3) potential additional regional project opportunities within their
jurisdiction subsequent to completion of the SWRP. All eight (8) of the identified regional
project opportunities were included in the GSI RAA model.
•

Green Streets. The SWRP prioritized green street opportunities in the Santa Clara Basin. All
green street opportunities that were considered high priority were included in the GSI
RAA model.

•

Other GSI Projects. This category is a placeholder in case the above projects are
inadequate to achieve needed load reductions. This category can include all of the GSI
project types and other project opportunities that have not yet been identified.

For each project category (e.g., parcel-based, green streets, and regional projects), the GSI
RAA model applied a set of assumptions to evaluate treatment and stormwater management
effectiveness. GSI facilities on both parcel-based new development and redevelopment
projects and green streets were represented in the model as bioretention (with and without
underdrains, depending on underlying soil infiltration rates). For the eight Regional Projects, the
modeling assumptions were based on configurations for storage and treatment outlined in each
project’s conceptual design.
The GSI RAA model estimated the most cost-effective amount and types of GSI that will need to
be implemented by 2020, 2030, and 2040, to achieve the MRP 2.0 GSI load reduction goal of 380
g/yr in the Santa Clara Basin by 2040 (Figure 4-1). The model-predicted sediment load reductions
were used as a surrogate for PCBs and mercury load reductions associated with GSI
implementation. Additional information on the GSI RAA model development and results,
including the Co-Permittee specific load reduction targets for the amount and type of GSI are
detailed in the Phase II RAA Report (Appendix B).
400

MRP 2.0 PCBs Load Reduction Target for GSI by 2040
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PCBs Load Reduction (g/yr)

300
250

Other GSI (Type TBD)
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Figure 4-1. Combination of GSI project types predicted to address the MRP 2.0 GSI load reduction target for
the Santa Clara Basin.
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4.2 Implementation Scenarios for Additional Control Measures
The GSI RAA modeling described in Section 4.1 was primarily conducted to identify the level of
GSI implementation that would be needed to achieve the MRP 2.0 GSI load reduction target for
the Santa Clara Basin (i.e., 380 g/yr). The GSI modeling was extended beyond the MRP 2.0 target
to estimate the extent of additional public GSI projects that would be needed to address the
load reduction gaps listed in Table 4-1, which would address the overall PCBs load reduction
target within the 2030, 2040 and 2080 implementation timelines. The results of the extended
modeling are presented within the context of three conceptual public GSI implementation
scenarios. Please note that these scenarios are presented as one type of conceptual
implementation approach to achieve the overall PCBs load reduction target for the Santa Clara
Basin (i.e., 2,460 g/yr). These conceptual scenarios allow the economic and technical feasibility
of each to be evaluated. Alternative implementation scenarios that do not solely rely upon the
planning, construction, and maintenance of publicly owned GSI facilities, but will likely attain the
PCBs TMDL WLA, are likely possible and should also be further evaluated.

4.2.1

Scenario #1 – Achieve TMDL Load Reduction Target by 2030

For this implementation scenario, the PCBs TMDL WLA would conceptually be achieved by 2030
under the following assumptions regarding the implementation of control measures in the Santa
Clara Basin:
1. All source control measures are implemented and load reductions are realized as
described in Section 3.0. Only the source controls that are scheduled for
implementation by 2030 are included.
2. The construction of GSI facilities due to new development and redevelopment by
2030 will occur as projected in the Phase II RAA Report (Appendix B) and the load
reductions described in Section 3.4, Table 3-7 will be realized.
3. After accounting for all load reductions described in #1 and #2 above, the
remaining load reduction gap will be addressed via public GSI projects estimated by
the GSI RAA model.
Under this scenario, the total PCBs load reduction achieved by 2030 through source controls,
existing GSI, and future new development and redevelopment is 1,432 g/yr. The remaining PCBs
load reduction gap of 1,028 g/yr would need to be addressed by some combination of public
green streets and public regional projects that would treat stormwater from 22,702 acres of
impervious surface. This level of GSI implementation between 2020 and 2030 (10 yrs) is roughly 11
times the amount of GSI implementation (nearly 2,000 acres of impervious surface) that
occurred in the Santa Clara Basin between 2002 and 2020 (19 years). Most of that GSI
implementation (97%) was a result of new development and redevelopment. The control
measure implementation for this scenario and the associated load reductions for each type of
control measure are illustrated in Figure 4-2 (the first column represents Scenario #1).
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Figure 4-2. Combination of control measures predicted to address the overall PCBs load reduction target for
the Santa Clara Basin (i.e., 2,460 g/yr) by 2030, 2040 and 2080.

4.2.2

Scenario #2 – Achieve TMDL Load Reduction Target by 2040

For this implementation scenario, the PCBs TMDL WLA is conceptually achieved by 2040 under
the following assumptions regarding the implementation of control measures in the Santa Clara
Basin:
1. All source control measures are implemented and load reductions are realized as
described in Section 3.0. Only the source controls that are scheduled for
implementation by 2040 are included.
2. The construction of GSI facilities due to new development and redevelopment by
2040 will occur as projected in the Phase II RAA Report (Appendix B) and the load
reductions described in Section 3.4, Table 3-7 will be realized.
3. After accounting for all load reductions described in #1 and #2 above, the
remaining load reduction gap will be addressed via public GSI projects estimated by
the GSI RAA model.
The control measure implementation for this scenario and the associated load reductions for
each type of control measure are presented in Table 3-8. Under this scenario, the total PCBs
load reduction achieved by 2040 through source controls, existing GSI, and future new and
redevelopment is 1,554 g/yr. The remaining PCBs load reduction gap is 906 g/yr. The total
amount of public GSI that would be needed by 2040 to fill this load reduction gap would involve
the treatment of 19,622 acres of impervious surfaces via some combination of public green
streets and regional projects. This level of GSI implementation that would need to occur
between 2020 and 2040 is roughly ten times the amount of GSI implementation that occurred
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between 2002 and 2020 in the Santa Clara Basin. Again, the vast majority of the existing GSI (>
90%) is due to LID on private parcels, not public GSI projects. The control measure
implementation for this scenario and the associated load reductions for each type of control
measure are illustrated in Figure 4-2 (the second column represents Scenario #2).

4.2.3

Scenario #3 – Achieve TMDL Load Reduction Target by 2080

For this implementation scenario, the PCBs TMDL WLA is achieved by 2080 under the following
assumptions regarding the implementation of control measures in the Santa Clara Basin:
1. All source control measures are implemented and load reductions are realized as
described in Section 3.0. Only the source controls that can be implemented by 2080
are included in this scenario.
2. GSI due to new development and redevelopment by 2080 occurs as projected in the
Phase II RAA Report (Appendix B) and load reductions described in Section 3.4, Table
3-7 are realized.
3. After accounting for all load reductions described in #1 and #2 above, the
remaining load reduction gap would be addressed via public GSI projects estimated
by the GSI RAA model (Appendix B), extended through 2080.
The control measure implementation for this scenario and the associated load reductions for
each type of control measure are presented in Table 3-8. Under this scenario, the total PCBs
load reduction achieved by 2080 through source controls, existing GSI, and future new and
redevelopment is 1,913 g/yr. The remaining load reduction gap is 547 g/yr. The total amount of
public GSI that would be needed by 2080 to address this load reduction gap would involve the
treatment of 10,349 acres of impervious surfaces via some combination of public green streets
and regional projects. This level of GSI implementation that would need to occur between 2020
and 2080 is roughly 5 times the amount of GSI implementation that occurred between 2002 and
2020 in the Santa Clara Basin. Again, the vast majority of the existing GSI (> 90%) is due to LID on
private parcels, not public GSI projects. The control measure implementation for this scenario
and the associated load reductions for each type of control measure are illustrated in Figure 4-2
(the third column represents Scenario #3).

4.2.4

Economic and Technical Feasibility of 2030, 2040 and 2080 Scenarios

The MRP requires that Co-permittees identify all technically and economically feasible control
measures (including GSI) to attain the TMDL WLAs for urban stormwater runoff. Due to the extent
of land area that would need to be addressed via public GSI projects, it is technically infeasible
to implement scenarios #1, 2 and 3 as presented above. Technical feasibility is further discussed
below, along with an evaluation of economic feasibility. Technical and economic feasibility are
primarily based upon the comparison of key features of each conceptual implementation
scenario. These key features include the total acres treated or addressed by different types of
control measures, the timelines for control measure implementation, and the costs associated
with that level of implementation. These features are further discussed below within the context
of the current level of control measure implementation and the associated costs for all actions
implemented within the Santa Clara Basin since the starting point of the PCBs TMDL (i.e., 2002).
Approach to Cost Estimating
Preliminary planning level cost estimates were developed for each of the control measure
scenarios presented in Section 4.2.3. The primary data inputs used to estimate costs were unit
costs for each type of control measure, which were based on Bay Area-wide regional averages
that were developed through a collaboration among Bay Area Stormwater Management
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Agencies Association (BASMAA) member agencies. These average unit costs, listed in Table 4-2,
were used to estimate the costs for all control measures, with the exception of potential regional
GSI projects identified through the Program’s Stormwater Resources Plan (SWRP). For those
regional projects, preliminary planning level cost estimates were provided for project concepts
that were developed as part of the SWRP or via Co-permittees’ GSI Plans (SCVURPPP 2019, City
of San Jose 2019). These costs are in 2018 dollars and assumed to represent initial/capital
regional GSI project costs, as shown in Table 4-3.
A number of assumptions were applied to the unit and regional project-specific costs for each
type of PCBs control measure. First, the capital or initial costs for all GSI projects and source
controls are calculated as upfront costs in current (2020) dollars. In reality, these projects will be
constructed gradually, over the timeframe specified for achievement of the TMDL WLA (i.e.,
2030, 2040 or 2080). Therefore, the total initial/capital costs to construct all GSI projects within a
given scenario are divided by the number of years in each scenario’s timeframe to provide the
annual average cost for GSI project construction for each scenario. The current (2020) annual
cost for the O&M that will be required once all GSI projects are fully constructed and operational
is also provided for comparison across scenarios. These costs do not account for future inflation
or replacement costs for capital projects that have finite lifespans of approximately 20 to 30
years. Finally, these estimates do not include any costs associated with administrative municipal
staff time for tracking and reporting source control implementation and associated load
reduction accounting.
Because average regional unit costs (see Table 4-2) do not fully represent the actual costs of
implementing PCBs control measures, these estimates should be considered preliminary and
used to compare costs across scenarios and between existing and projected future costs.

37

PCBs and Mercury TMDL Control Measures Implementation Plan and RAA for the Santa Clara Valley

Table 4-2. Regional Average Unit Implementation Costs by Control Measure.
Control
Measure
Category
Source Area
Identification
and Referral

Green
Stormwater
Infrastructure
(GSI)

Full Trash
Capture
(FTC)

a

Control Measure

Unit of
Implementation

Estimated Unit Costsa
Initial/Capitalb

Annual Ongoingc

Reference

Cost

Unit

Cost

Unit

Acres of old
industrial land use
area investigated

$382

$/acre

NA

NA

GSI - Private/Parcelbased Development/
Redevelopment

Acres treated

$153,000

$/acre

$6,120

$ per acre
treated per
year

Average value for parcel-based
(distributed GSI) from Geosyntec
2018 memo

GSI - Public ROW
Retrofits (Green
Streets)

Acres treated

$213,000

$/acre

$8,520

$ per acre
treated per
year

Geosyntec 2018

GSI - Regional
Projectsd

Acres treated

$101,000

$/acre

$4,040

$ per
project per
year

Geosyntec 2018

FTC Implementation Large Devices

Acres treated

$4,500

$/acre

$6,000

$ per
device per
year

CASQA 2020; City of San Mateo 2019;
City of Oakland 2018

FTC Implementation Small Devices

Acres treated

$1,000

$/acre

$400

$ per
device per
year

CASQA 2020; City of San Mateo 2019;
City of Oakland 2018

$400

$ per
application

BASMAA 2018; Costs are likely
recovered through permit fees

Identify and Refer
Source Properties

Managing PCBs-containing Materials
during Building Demolition

Annual cost

PCBs in Infrastructure Management
Program

Annual cost

Management of PCBs in Electrical
Utility Equipment

Annual cost

BASMAA 2017b

Annual costs to municipalities assumed to be negligible compared with other
control measure costs.

The unit costs are rough planning level estimates provided in 2018 dollars that do not consider net present worth cost adjustments or other complexities.

b

Initial costs generally include planning, design, capital, and other initial one-time costs.

c

Ongoing costs include operation & maintenance and other ongoing costs.

The unit cost estimates reported here for Regional Projects were not used to estimate the costs for the 8 identified regional projects in the Santa Clara Basin. Those
project costs were estimated based on preliminary planning level cost estimates for project concepts prepared for the SWRP (see Table 4-3).
d
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Table 4-3. Estimated regional GSI project costs based on project concepts developed for identified potential projects in the Santa
Clara Basin.
Estimated Costsb
Potential Regional Project
Description

a

Effective Impervious
Area (acres)a

Initial/Capitalc

Annual Ongoing c,d

Total Initial

$/acre treated

Kelley Park Disc Golf Coursed

422

$16,222,000

$38,000

$649,000

River Oaks Pump Statione

212

$7,348,000

$35,000

$294,000

Vinci Parke

37

$8,771,000

$236,000

$351,000

Fuller Street Parke

102

$12,908,000

$126,000

$516,000

Upper Penitencia Creeke

82

$13,537,000

$165,000

$541,000

Roy M Butcher Parkf

189

$12,738,000

$67,400

$510,000

Tully Community Ballfieldsf

280

$17,202,000

$61,400

$690,000

Kelley Park Stablesf

349

$18,062,000

$51,800

$722,000

Effective Impervious Area is the portion of the impervious area that is hydraulically connected to the storm drain system.

The projects identified in this table are potential projects. The information provided in this table is based on preliminary project concepts. These projects have not
been approved and may not be implemented as described in this report. All project costs are provided in 2020 dollars and do not account for future inflation.
b

c

Initial costs include planning level costs for design and construction, and do not include “soft” costs for administration and project management.

d

O&M costs were calculated based on 4% of initial costs.

e

Project concepts were provided in the SCVURPPP Stormwater Resource Plan (SCVURPPP 2019)

f

Project concepts were provided in the City of San Jose Green Stormwater Infrastructure Plan (City of San Jose 2019).

39

PCBs and Mercury TMDL Control Measures Implementation Plan and RAA for the Santa Clara Valley

Scenario #1 – Achievement of Load Reduction Target by 2030
Table 4-4 summarizes the extent of land area in the Santa Clara Basin addressed by the
combination of control measures and the associated costs for implementation of Scenario #1.
Of all conceptual scenarios evaluated, Scenario #1 would require the largest expenditure of
public resources over the shortest implementation timeline. Stormwater from more than 22,000
acres of impervious surfaces would need to be treated via new public GSI projects. The upfront
capital cost associated with this level of new public GSI over the next ten (10) years would be
$2.4 billion (in 2020 dollars). This equates to roughly $240 million per year over the next ten (10)
years. In addition to capital costs, this level of public GSI implementation would also require the
additional expenditure of approximately $96 million annually for the ongoing operation and
maintenance of these GSI facilities, once fully implemented. For comparison, this level of GSI
implementation would require capital expenditures on public GSI implementation and funding
for ongoing annual operation of these systems to increase by nearly 200 times.
Table 4-4. Scenario 1- Estimated SCVURPPP Co-permittee costs to achieve PCBs TMDL WLA by 2030.a

Control Measure

Areab
(acres)

PCBs
Loads
Reduced
by 2030
(g/yr)

Cost Estimates
Initial/Capital
Existing
(pre-2020)

Annual Ongoing
Existing (pre2020)

Future

Future

Source Controls

25,000

1,357

$76 Million

$1 Million

$1 Million

$1.5 Million

Existing (pre-2020) GSIc

1,984

48

$13 Million

--

$0.5 Million

$0.5 Million

Anticipated GSI via
New/Redevelopmentc

1,106

27

--

--

--

--

Additional Public GSId

22,702

1,028

--

$2.4 Billion

--

$96 Million

50,792

2,460

$89 Million

$2.4 Billion

$1.5 Million

$98 Million

Totals

The costs presented are based on average unit costs presented in Tables 4-2 and 4-3 and may not represent actual
implementation costs expended by SCVURPPP Co-permittees.
a

Source controls include all actions as described in Section 3.3 and GSI includes actions described in Sections 3.4 and
4.2. The area addressed by each control measure is determined as follows: 1) source area investigations includes the
total area of old industrial land use that was investigated; 2) Full trash capture area treated includes the entire area that
drains to a system; 3) GSI projects only include the impervious area treated.
b

Costs to SCVURPPP Co-permittees associated with the development or redevelopment of private parcels are assumed
to be relatively minimal and are therefore not included.
c

d

Cost estimates include future potential public green streets and regional projects.

PCB and mercury source controls have an existing cost of approximately $89 million, which
would be expected to increase by an additional $1 million over the next ten (10) years of
implementation. Ongoing annual costs, which are currently at $1 million would be expected to
increase by $500,000 per year as a result of additional source control implementation under
Scenario #1.
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Scenario #2 – Achievement of Load Reduction Target by 2040
Table 4-5 summarizes the extent of land area in the Santa Clara Basin addressed by the
combination of control measures and the associated costs for implementing Scenario #2.
Stormwater from over 19,000 acres of impervious surfaces would need to be treated via new
public GSI projects. The upfront capital cost associated with this level of new public GSI over the
next twenty (20) years would be $2.1 billion (in 2020 dollars). This equates to roughly $100 million
per year over the next twenty (20) years. In addition to capital costs, this level of public GSI
implementation would also require the additional expenditure of approximately $84 million
annually for the ongoing operation and maintenance of these GSI facilities, once fully
implemented. For comparison, this level of GSI implementation would require capital
expenditures on public GSI implementation and funding for ongoing annual operation of these
systems to increase by over 160 times.
Table 4-5. Scenario 2- Estimated SCVURPPP Co-permittee costs to achieve PCBs TMDL WLA by 2040.a

Control Measure

Areab
(acres)

PCBs
Loads
Reduced
by 2040
(g/yr)

Cost Estimates
Initial/Capital
Existing
(pre-2020)

Annual Ongoing
Existing
(pre-2020)

Future

Future

Source Controls

25,000

1,449

$76 Million

$1 Million

$1 Million

$1.5 Million

Existing (pre-2020) GSIc

1,984

48

$13 Million

--

$0.5 Million

$0.5 Million

Anticipated GSI via
New/Redevelopmentc

2,361

57

--

--

--

--

Additional Public GSId

19,622

906

--

$2.1 Billion

--

$84 Million

48,967

2,460

$89 Million

$2.1 Billion

$1.5 Million

$86 Million

Totals

The costs presented are based on average unit costs presented in Tables 4-2 and 4-3 and may not represent actual
implementation costs expended by SCVURPPP Co-permittees.
a

Source controls include all actions as described in Section 3.3 and GSI includes actions described in Sections 3.4 and
4.2. The area addressed by each control measure is determined as follows: 1) source area investigations includes the
total area of old industrial land use that was investigated; 2) Full trash capture area treated includes the entire area that
drains to a system; 3) GSI projects only include the impervious area treated.
b

Costs to SCVURPPP Co-permittees associated with the development or redevelopment of private parcels are assumed
to be relatively minimal and are therefore not included.
c

d

Cost estimates include future potential public green streets and regional projects.

Scenario #3 – Achievement of Load Reduction Target by 2080
Table 4-6 summarizes the extent of land area in the Santa Clara Basin addressed by the
combination of control measures and the associated costs for implementing Scenario #3.
Stormwater from over 10,000 acres of impervious surfaces would need to be treated via new
public GSI projects. The upfront capital cost associated with this level of new public GSI over the
next sixty (60) years would be $1.2 billion (in 2020 dollars). This equates to roughly $19 million per
year over the next sixty (60) years. In addition to capital costs, this level of public GSI
implementation would also require the additional expenditure of approximately $47 million
annually for the ongoing operation and maintenance of these GSI facilities, once fully
implemented. For comparison, this level of GSI implementation would require capital
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expenditures on public GSI implementation and funding for ongoing annual operation of these
systems to increase by nearly 90 times current levels.
Table 4-6. Scenario 3- Estimated SCVURPPP Co-permittee costs to achieve PCBs TMDL WLA by 2080.a

Control Measure

Areab
(acres)

PCBs
Loads
Reduced
by 2080
(g/yr)

Cost Estimates
Initial/Capital
Existing
(pre-2020)

Annual Ongoing
Existing
(pre-2020)

Future

Future

Source Controls

25,000

1,694

$76 Million

$1 Million

$1 Million

$1.5 Million

Existing (pre-2020) GSIc

1,984

48

$13 Million

--

$0.5 Million

$0.5 Million

Anticipated GSI via
New/Redevelopmentc

7,063

171

--

--

--

--

Additional Public GSId

10,349

547

--

$1.2 Billion

--

$47 Million

44,396

2,460

$89 Million

$1.2 Billion

$1.5 Million

$49 Million

Totals

The costs presented are based on average unit costs presented in Tables 4-2 and 4-3 and may not represent actual
implementation costs expended by SCVURPPP Co-permittees.
a

Source controls include all actions as described in Section 3.3 and GSI includes actions described in Sections 3.4 and
4.2. The area addressed by each control measure is determined as follows: 1) source area investigations includes the
total area of old industrial land use that was investigated; 2) Full trash capture area treated includes the entire area that
drains to a system; 3) GSI projects only include the impervious area treated.
b

Costs to SCVURPPP Co-permittees associated with the development or redevelopment of private parcels are assumed
to be relatively minimal and are therefore not included.
c

Comparison of 2020, 2030 and 2080 Implementation Scenarios
Each implementation scenario described in this section that would conceptually address the
PCBs load reduction gap to achieve the PCBs TMDL WLA for the Santa Clara Basin would require
a massive increase to current funding levels to support the construction and operation of public
GSI in the Santa Clara Basin.
Scenario #1 has the largest PCBs load reduction gap (1,028 g/yr) and implementation costs
primarily because of the implementation timeline (10 years) not providing the time for source
controls to reach their maximum load reduction potential and reducing the timeframe to
account for GSI via future redevelopment, both of which have minimal costs to SCVURPPP Copermittees. To fill the load reduction gap under Scenario #1, public GSI projects would need to
address over 22,000 acres of impervious land area, roughly three (3) orders-of-magnitude
greater than currently addressed by public GSI in the Santa Clara Basin and at a rate that is
more than 10 times the rate of private redevelopment across the Basin during the past decade.
This rate of public GSI implementation, given the amount of labor and technical resources that
would be required to site, design, and construct these projects, is technically infeasible to
implement. The capital expenditure of an estimated $2.4 billion, or the equivalent of $240 million
each year for the next ten (10) years, also makes this scenario economically infeasible to
implement. Therefore, Scenario #1 is considered neither technically nor economically feasible.
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Compared with Scenario #1, Scenario #2 has a smaller load reduction gap of 906 g/yr due to
the additional load reduction achieved via source controls and the additional ten (10) years of
GSI implementation through private redevelopment. That said, Scenario #2 would also require
the treatment of a significantly large amount impervious area (~19,000 acres) over a relatively
short timeline of twenty (20) years, which makes this scenario also technically infeasible for the
same reasons discussed under Scenario #1. Additionally, the costs to design and construct
19,000 acres of GSI projects within 20 years is an estimated $2.1 billion, with an average annual
cost of approximately $100 million per year. Again, the amount of resources needed to
accomplish this level of public GSI implementation is neither technically nor economically
feasible to implement.
Scenario #3 has the smallest load reduction gap across the three (3) scenarios, at 547 g/yr. The
main advantages of this scenario are that: (1) all of the source control programs identified in
Section 3.3 are expected to reach their full maturity (i.e., maximum load reduction potential) by
2080; (2) sixty (60) years of GSI implemented via private redevelopment contributes substantial
load reduction; and (3) the extended timeline provides additional time needed to further
identify PCB source areas and identify, plan, design and construct multi-beneficial public GSI
projects that are not only focused on PCBs (and mercury) but provide other environmental
benefits as well. The combined load reduction that could be achieved through source controls
and private redevelopment by 2080 is nearly 2 kg/yr, or approximately 80% of the total load
reduction needed to achieve the TMDL WLA in the Santa Clara Basin. The remaining load
reduction gap, however, would still require public GSI projects to assist with addressing over
14,000 acres at a cost of $1.2 billion in capital expenditures. With the 60-year timeframe,
however, annual costs are reduced to approximately $19 million per year, which is well beyond
the current levels of expenditures for public GSI project in the Santa Clara Basin, but somewhat
closer to a more realistic approach to public GSI implementation. Although the annualized costs
for Scenario #3 are 5 to 12 times less than those for Scenarios #1 and #2, the costs are more than
90 times higher than current levels, and therefore are not likely economically feasible for Copermittees in the Santa Clara Basin to fund. This level of funding requires significant assistance
from partner agencies and other responsible entities.

4.2.5

The Need for Other Entities to Participate in PCBs Control Measure
Implementation

New public GSI projects, as demonstrated in each of the control measure implementation
scenarios presented in Section 4.2.4, are a major component of scenarios to achieve the PCBs
load reduction target in the Santa Clara Basin over time. Other scenarios may include the
implementation of control measures by other entities (e.g., Caltrans, Public Schools, and
Industrial General Permittees) in the Basin that are subject to existing and future NPDES permits or
WDRs, as well as other entities that are not currently subject to NPDES permits (e.g., private
railroads and electrical utilities). As illustrated in Table 2-1, land areas associated with these
entities contribute a substantial portion (i.e., 26%) of the PCBs load to the Bay from urban
stormwater runoff in the Santa Clara Basin.
Many of the existing and planned control measures described in this Control Measures Plan
overlap into land areas owned or operated by these entities, and therefore a portion of the
PCBs load from these areas is (or is planned to be) addressed through the expenditure of
SCVURPPP Co-permittee resources. This is especially true for stormwater treatment systems that
address PCBs from hundreds of acres of land (e.g., high capacity full trash capture systems and
regional GSI projects), including those associated with non-MRP entities. However, PCBs loads
from these and other land areas that are currently not addressed via NPDES stormwater permits
or WDRs (e.g., railroads) continue to be an important source of PCBs to the Bay.
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The need for SCVURPPP Co-permittees to plan, construct and maintain public GSI projects
presented in Section 4.2.4 must be significantly reduced through participation of other entities
who are also responsible for PCBs loads to urban stormwater in the Santa Clara Basin. The
Regional Water Board (or other appropriate regulatory agency) should engage these entities
The improved management of PCBs-containing equipment/materials and the enhanced
containment of sediment/soils on properties owned and operated by these entities would result
in PCBs load reductions at a significant cost-savings compared to Co-permittees addressing
PCBs further “downstream” through GSI constructed in the public ROW, and maintained in
perpetuity by municipalities through the use of limited local public agency funds.

4.3 Potential Significant Environmental Impacts of Control Measure
Implementation
The California Environmental Quality Act (CEQA) establishes requirements and procedures for
state and local agency review of the environmental effects of projects proposed within their
jurisdictions. It further requires that agencies, when feasible, avoid or reduce the significant
environmental impacts of their decisions. The applicable statutes are contained in California
Public Resources Code, Sections 21000 - 21189, and Title 14 CCR, Division 6, Chapter 3, Sections
15000 – 15387.
CEQA applies to all California public agencies that carry out or approve projects. CEQA
compliance is only required if a lead agency is considering approval of a proposed “project.”
The distinction between the normal and the specific CEQA meaning of “project” is very
important, as it can determine whether an action is subject to CEQA compliance or not. Section
15378 of the State CEQA Guidelines provides the following definition of a project:
•

“Project” means the whole of an action, which has a potential for resulting in either a
direct physical change in the environment, or a reasonably foreseeable indirect
physical change in the environment, and that is any of the following:
a. An activity directly undertaken by a public agency including but not limited
to public works construction and related activities clearing or grading of land,
improvement to existing public structures, enactment and amendment of
zoning ordinances, and the adoption and amendment of local General Plans
or elements thereof pursuant to Government Code Sections 65100-65700.
b. An activity undertaken by a person which is supported in whole or in part
through public agency contacts, grants subsidies, or other forms of assistance
from one or more public agencies.
c. An activity involving the issuance to a person of a lease, permit, license,
certificate, or other entitlement for use by one or more public agencies.

CEQA requires the preparation of an Initial Study to determine if a project may result in
significant effects on the environment. If there is substantial evidence in the record that supports
a fair argument that significant effects may occur, an Environmental Impact Report will be
prepared. A Negative Declaration or Mitigated Negative Declaration must be prepared if there
is no substantial evidence that the project may have a significant effect on the environment, or
if revisions to the project would avoid or mitigate the effects, resulting in the finding of no
significant effects.
The CEQA Guidelines stipulate that a public agency shall prepare or have prepared a proposed
Negative Declaration or Mitigated Negative Declaration for a project subject to CEQA when:
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•

The initial study shows that there is no substantial evidence, in light of the whole
record before the agency, that the project may have a significant effect on the
environment, or

•

The initial study identifies potentially significant effects, but:
o Revisions in the project plans or proposals made by, or agreed to by the
applicant before a proposed mitigated negative declaration and initial study are
released for public review would avoid the effects or mitigate the effects to a
point where clearly no significant effects would occur; and
o There is no substantial evidence, in light of the whole record before the agency,
that the project as revised may have a significant effect on the environment.

CEQA requires that reasonable alternatives to implement a proposed project should be
considered during the planning process and potential environmental effects should be included
in the evaluation of the project. CEQA also requires state and local agencies to disclose and
consider the environmental impacts of their actions. It further requires that agencies, when
feasible, avoid or reduce the significant environmental impacts of the implementation of their
action.
This Control Measure Plan is statutorily exempted under Public Resources Code (California
Administrative Code Sec. 15262 et seq.) because it involves feasibility or planning studies for
possible future actions that the Permittees have not approved or adopted. Any future projects
that are to be constructed as recommended by this Plan will either be determined to be
exempt from CEQA or an initial study to determine potential environmental impacts will be
prepared. In general, this Control Measure Plan has been determined to have no potential to
generate significant adverse impacts to the environment, but instead will lessen adverse water
quality impacts through reducing loads of PCBs and mercury into the Bay.
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5 CONTROL MEASURE TRACKING AND REPORTING
Tracking and reporting on PCBs and mercury control measure implementation in the Santa
Clara Basin is an important component of demonstrating progress towards the achievement of
TMDL WLAs over time. SCVURPPP initiated a tracking and reporting process beginning in 2016.
Annual updates are provided by Co-permittees on control measures that began or were
enhanced starting from 2002 onward (i.e., after the mercury and PCBs TMDLs were established)
and are compiled at the Basin-level, via spreadsheets. The Program used this information to geolocate any GSI projects or location-specific controls (e.g., full trash capture systems) and
created geographic information system (GIS) files to display the GSI projects and/or locations of
other control measures on maps. The Program also used this information to calculate PCBs and
mercury load reductions, consistent with the Interim Accounting Methodology for TMDL Loads
Reduced, per MRP 2.0 requirements (BASMAA 2017a). Beginning with the FY 16-17 Annual Report
and continuing through FY 18-19, the Program prepared a Control Measures Plan that was
updated and submitted each year as an attachment to the Program’s Annual Report
(SCVURPPP 2016b, 2017, 2018b, 2019b). The Control Measures Plans reported information on the
extent of implementation throughout the Basin and the associated PCBs and mercury load
reductions achieved during the permit term. The information reported included the extent of
current and planned GSI facilities and other control measures and the associated load
reductions achieved to-date through the implementation of all PCBs and mercury control
measures in the Santa Clara Basin.
Early in FY 17-18, SCVURPPP identified the need for a more sophisticated mechanism for tracking
and mapping GSI facilities and other stormwater treatment measures in the Santa Clara Basin.
To accommodate this need, the Program began developing a new web-based data
management system with a connection to its GIS platforms for tracking and mapping the extent
of GSI and other stormwater treatment implementation, and reporting PCBs and mercury load
reductions for all facilities in the Santa Clara Basin. The primary goals of the data management
system include the following:
•

Provide a centralized, accessible platform for Co-permittee staff to efficiently collect,
upload, and store data associated with GSI and other stormwater treatment facilities;

•

Assist the tracking and mapping of all completed projects in the Santa Clara Basin;

•

Enhance the Program’s ability to efficiently and confidently calculate and report water
quality benefits associated with GSI and other stormwater treatment controls; and

•

Allow the information about GSI facilities and other stormwater treatment controls to be
publicly available in a more user-friendly manner.

Development of the new information management system began in FY 17-18. SCVURPPP initially
released Version 1.0 of the SCVURPPP GSI Database in spring 2019 to Co-permittees. This version
of the SCVURPPP database focused exclusively on tracking and mapping GSI facilities. The
Program produced a technical guidance manual to accompany the release of the new
database, which provides users with detailed guidance on how to use the online database,
including the uploading of information about specific GSI projects.
In June 2019, the Program held a training webinar on the use of the new GSI database for all Copermittees. Co-permittees began using the new GSI database for reporting on GSI project
updates and associated PCBs and mercury load reductions starting in summer 2019.
Over the past year, the Program has continued to update and revise the database to also
include other types of stormwater treatment controls (e.g., full trash capture systems). The
system, initially referred to as the “GSI Database” has been renamed the “Stormwater Treatment
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Measure Data Portal” to reflect the broader goals of the system. Current efforts are underway to
incorporate other types of stormwater treatment controls into the database, including full trash
capture systems, and to provide public access to maps and other information in the database.
Public access to the new “Stormwater Treatment Measure Data Portal” is expected in the fall of
2020.

Figure 5-1. Screenshots of SCVURPPP’s Stormwater Treatment Measure Data Portal – a map illustrating the
extent of GSI currently constructed in the Santa Clara Basin (above) and a dashboard with tracking and
reporting metric graphs (below).
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6 SUMMARY OF FINDINGS AND ADAPTIVE MANAGEMENT
6.1 Summary of Planned Control Measure Implementation
This Control Measures Plan and Reasonable Assurance Analysis (RAA) describes the planned
implementation actions and schedule to achieve the PCBs and Mercury TMDL Waste Load
Allocations (WLAs) for urban stormwater runoff in the Santa Clara Basin, in compliance with
Provisions C.11/12.c and C.11/12.d of the MRP. The control measures described build upon the
foundational set of actions that have been implemented by SCVURPPP Co-permittees over the
past two decades to reduce the impacts of these legacy pollutants on the San Francisco Bay.
Refined baseline modeling described in Section 2.0 indicates that a load reduction of 2,460 g/yr
for PCBs is needed in the Santa Clara Basin to achieve the PCBs TMDL WLA. The mercury TMDL
WLA appears to have already been achieved, although there is a relatively high degree of
uncertainty in the modeling results for mercury, due to the limited information on land-use
specific mercury concentrations.
SCVURPPP Co-permittees are dedicated to implementing a set of scientifically sound and fiscally
responsible control measures to address PCBs and mercury in urban stormwater runoff from the
Santa Clara Basin. The technically and economically feasible source control measures, mostly
focused on PCBs, that are outlined in this Control Measures Plan for the set of actions that Copermittees currently plan to implement to address the PCBs and mercury TMDLs include:
•
•
•
•
•
•
•

Source Area Identification and Abatement
PCBs in Building Materials Management
PCBs in Electrical Utilities Management
PCBs in Roadway and Storm Drain Infrastructure Caulk Management
High Flow Capacity (Large) Full Trash Capture Systems
Enhanced Operation and Maintenance Controls
Mercury Load Avoidance

This set of controls is consistent with the expectations recently discussed with Regional Water
Board staff for non-GSI source control implementation via the MRP that is scheduled for
reissuance in 2021.
These source controls will be coupled with the implementation of GSI via requirements for new
development and redevelopment projects described in the MRP, and the ongoing
implementation of each Co-permittee’s GSI Plans, which were submitted to the Regional Water
Board in 2019 and are intended to guide public GSI implementation in the Santa Clara Basin
over time. Together, source controls and GSI are predicted to significantly reduce the levels of
PCBs (and mercury) entering the Bay from urban stormwater runoff in the Santa Clara Basin.
Although there is inherent uncertainty in predicting load reductions, the following level and
pace of progress towards reaching the PCBs load reduction target (i.e., 2,460 g/yr, as reported
previously in Table 3-8)as a result of implementing this comprehensive set of control measures is
anticipated to be:
•
•
•

58% by 2030;
63% by 2040; and
78% by 2080.

Based on the modeling and control measure scenarios described in this Control Measures Plan,
additional actions to reduce PCBs will be needed to achieve the WLA. As described, this may
include the construction of additional GSI facilities. The reliance on public GSI facilities to solely
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address the remaining load reduction needed to achieve the PCBs WLA for urban stormwater
runoff in the Santa Clara Basin, however, is neither a technically nor economically feasible
approach to achieve the load reduction target by 2030, 2040 or 2080. That said, SCVURPPP Copermittees are dedicated to the continued identification and implementation of cost-effective
public GSI projects that are focused on achieving multiple environmental benefits, including
stormwater quality. As demonstrated in the Stormwater Resource Plan (SWRP) for the Santa
Clara Basin (SCVURPPP and Valley Water, 2019) and each Co-permittee’s GSI Plan, SCVURPPP
Co-permittees envision the ongoing implementation of publicly owned and operated GSI
facilities in the Santa Clara Basin over time. These efforts will supplement the PCBs and mercury
load reductions as a result of the implementation of source controls and the construction of GSI
facilities via MRP new development and redevelopment requirements.

6.2 Uncertainties and Adaptive implementation
The refined baseline urban stormwater loading estimates and estimated load reductions
associated with source controls and GSI presented in this Control Measures Plan are based on
the most readily available information on pollutant sources and pathways and the pollutant
removal effectiveness of these control measures. Although significant resources have been
spent collectively over the past two decades on collecting and interpreting these data,
significant information gaps continue to create uncertainties in our collective ability to track
progress towards pollutant load reduction goals and attainment of TMDL WLAs. These
uncertainties should be acknowledged and over time be reduced to the extent practicable, so
that reasonable decisions on investments in control measure implementation can be made.
To support the reasonable and cost-effective implementation of control measures to address
PCBs (and mercury) in urban stormwater, investments in control measures by local public
agencies should be informed by the level of uncertainty associated with the effectiveness of the
actions being proposed. The control measures outlined in this plan are informed by the current
level of knowledge and uncertainties present, to form a set of technically feasible and costeffective actions that Co-permittees can implement with the appropriate level of confidence
that is needed to ensure that the actions will have a positive impact on stormwater quality.
Control measure implementation will be adaptively managed by SCVURPPP Co-permittees over
time, based on new information regarding PCBs sources and source areas, and the costs and
effectiveness of controls. This adaptive management approach is consistent with the PCBs and
mercury TMDLs, in which adaptive management for urban stormwater runoff is explicitly
discussed with the expectation that information on the technical feasibility, effectiveness and
cost-efficiency of control measures will evolve over time (SFBRWQCB 2006, 2008). As such,
SCVURPPP Co-permittees intend to continue collecting and evaluating information on the PCBs
and mercury levels in stormwater runoff and the technical feasibility and cost-effectiveness of
various stormwater controls. Based on this information, Co-permittees plan to update this Control
Measures Plan on a timeframe consistent with MRP requirements.

6.3 Request for Review and Revision of the TMDLs
Although uncertainties remain regarding many aspects of the PCBs and mercury TMDLs and the
information used to refine baseline urban stormwater loads and calculate load reductions todate and those predicted to occur in the future, one thing has become clear as a result the
development of this Control Measures Plan – the 2030 schedule for attainment of the PCBs TMDL
WLAs for urban stormwater runoff in the Santa Clara Basin cannot be achieved through the
implementation of technically and economically feasible control measures. Therefore,
SCVURPPP Co-permittees, through the submittal of this Control Measures Plan, are formally
requesting that the Regional Water Board review and revise the schedule for attainment of the
WLAs for urban stormwater runoff in the TMDLs. This request is consistent with the PCBs and
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Mercury TMDLs, which explicitly state that a review and revision of the load reduction
expectations for urban stormwater runoff will be conducted during the term of the third
implementing NPDES permit, which is tentatively scheduled to begin in 2021 (SFBRWQCB 2006,
2008). SCVURPPP Co-permittees plan to participate in this review and revision process and to the
extent that resources are available, provide support to the Regional Water Board on this task.
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EXECUTIVE SUMMARY
This report provides a summary of the methods and modeling approaches used to represent baseline
hydrology and sediment, Polychlorinated Biphenyls (PCBs), and mercury loads resulting from
municipal stormwater discharges within the Santa Clara Basin to San Francisco Bay. This baseline
model supports the first step in preparation of a Reasonable Assurance Analysis (RAA) that
quantitatively demonstrates that proposed control measures will result in sufficient load reductions of
PCBs and mercury to meet Total Maximum Daily Load (TMDL) wasteload allocations assigned to
municipal stormwater discharges to San Francisco Bay. The report documents the major steps,
decisions, and assumptions made in the model development process. The report also provides
documentation of model performance and calibration results based on local data. This documented
calibration is critical to ensuring that the baseline model reliably captures the watershed characteristics
and conditions and is sufficient for estimating pollutant loads and calculating pollutant reduction goals
assigned to control measures to support implementation of TMDLs.
The hydrologic and water quality model selected for the baseline model of Santa Clara Basin
watersheds was the Loading Simulation Program in C++ (LSPC), a watershed modeling system that
includes Hydrologic Simulation Program FORTRAN (HSPF) algorithms for simulating watershed
hydrology, erosion, water quality processes, and in-stream fate and transport processes. The model
can simulate upland loading and transport of sediment, mercury, and PCBs. The model was
configured based on the best available spatial and monitoring datasets to represent the land,
meteorological, hydrological, and pollutant loading characteristics of Santa Clara Basin watersheds.
Based on criteria established by the Bay Area Reasonable Assurance Analysis Guidance Document
(BASMAA 2017), the baseline hydrology and pollutant loading model was demonstrated to be
sufficiently calibrated and validated and acceptable for estimation of existing loads of mercury and
PCBs, comparison to TMDL wasteload allocations, and determination of necessary load reductions
to support the planning of control measures.
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1 INTRODUCTION
The Municipal Regional Stormwater Permit (MRP) requires Bay Area cities and counties to develop
Green Stormwater Infrastructure (GSI) Plans (Provision C.3) and PCBs and Mercury Control
Measure Implementation Plans (Provisions C.11 and C.12) that provide the necessary pollutant load
reductions to meet Total Maximum Daily Load (TMDL) Wasteload Allocations (WLAs) over
specified compliance periods. A key component of these plans is a Reasonable Assurance Analysis
(RAA) to quantitatively demonstrate that proposed control measures will result in enough load
reductions of PCBs and mercury to meet WLAs for municipal stormwater discharges to San Francisco
Bay. The Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) has initiated
a county-wide effort to develop an RAA to estimate baseline PCB and mercury loads to the Bay,
determine load reductions needed to meet WLAs, and set goals for the amount of GSI needed to meet
the portion of PCB and mercury load reduction set as a goal for GSI in the MRP (SFBRWQCB 2015).
In 2017, the U.S. Environmental Protection Agency (EPA) Region 9 released Developing Reasonable
Assurance: A Guide to Performing Model-Based Analysis to Support Municipal Stormwater Program Planning
(EPA RAA Guide) (USEPA 2017), which provides guidance on the technical needs of the RAA and
considerations for model selection. Building upon the EPA RAA Guide, the Bay Area Stormwater
Management Agencies Association (BASMAA) prepared the Bay Area Reasonable Assurance Analysis
Guidance Document (Bay Area RAA Guidance) (BASMAA 2017) to provide specific guidance on
modeling to support RAAs performed in the Bay Area to meet MRP requirements, address TMDLs
for PCBs and mercury, and support GSI planning. The EPA RAA Guide and Bay Area RAA
Guidance both outline essential steps for performing an RAA, as depicted in Figure 1-1. The purpose
of this memorandum is to document the first phase of the RAA, which includes development of a
baseline hydrology and water quality model to address the first three steps of the RAA outlined in the
USEPA RAA Guide and Bay Area RAA Guidance. These steps include:
1. Designation of the Area Addressed by the Analysis: As the RAA associated with GSI plans
is developed in the context of the MRP and WLAs assigned to municipal stormwater
discharges to the Bay, the area where it is applied is typically specific to urban areas within
municipal jurisdictions addressed by the MRP. The first step in the designation of the area
addressed by RAA is the delineation of watersheds and smaller “subwatersheds” that provide
spatial resolution of model-predicted hydrology and characterization of the Santa Clara Basin
stormflows discharged to the Bay. The RAA area of analysis was further refined to designate
areas addressed by the WLAs assigned to municipal urban stormwater runoff (MRP areas),
other National Pollutant Discharge Elimination System (NPDES) permitted areas, and open
space or areas upstream of impoundments or reservoirs that are not addressed by the RAA or
WLAs.
2. Characterization of Existing Conditions: Critical to the RAA is careful characterization of
stormwater pollutant loads or flows under existing baseline conditions (average water year
2002). This understanding serves as the foundation of the RAA and identifies the starting point
for planning management actions. The first step in the characterization of existing conditions
is the representation of baseline hydrology and water quality. This report provides
documentation of the development of the baseline model to represent hydrology and water
quality and estimate Santa Clara Basin PCB and mercury loads to the Bay.
3. Determination of Stormwater Improvement Goals: Based on the area of analysis (Step 1),
characterization of baseline hydrology and PCB and mercury loads (Step 2), and through
comparison with TMDL WLAs for PCBs and mercury, goals can be determined in terms of
the amount of pollutant load reduction to attain the WLAs assigned to the Santa Clara Basin.
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*

Figure 1-1. Reasonable Assurance Analysis process flow chart (USEPA 2017).
This report provides a summary of the methods and modeling approaches used to represent baseline
PCB and mercury loads discharged to San Francisco Bay from the Santa Clara Basin (RAA Step 2)
and the estimate of the PCB and mercury load reductions needed to achieve the TMDL WLA assigned
to urban stormwater runoff in the Santa Clara Basin (Step 3). The report provides the necessary
documentation of model performance for predicting water quality and validation results based on
methods consistent with the Bay Area RAA Guidance. The water quality modeling approach utilizes
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methods developed for the Regional Watershed Spreadsheet Model (RWSM) by the San Francisco
Estuary Institute (SFEI) for assigning PCB and mercury runoff concentrations (Wu et al. 2017) in
combination with methods included within LSPC for simulating hydrology and sediment loads, which
allows for estimation of PCB and mercury loads associated with various land uses within the Santa
Clara Basin. The Bay Area RAA Guidance states that “if RWSM is used to represent pollutant
concentrations or loads, this calibration is assumed to be conducted as part of the RWSM process,”
and “if sufficient concentration and loading data are available, these data should be used as part of
model validation.” The report documents the major steps, decisions, and assumptions made in the
model development process.

2 OVERVIEW OF THE BASELINE MODELING APPROACH
The model development process can be a good platform for gaining valuable information and insight
about the system. If well-designed, the model development process is an iterative and adaptive cycle
that improves understanding of the system over time as better information becomes available.
Ultimately a model can inform future data acquisition efforts and management decisions by
highlighting factors that have the most impact on the behavior of a natural system. Figure 2-1 is a
conceptual schematic of a model development cycle, which is conceptually represented as circular as
opposed to linear. That cycle can be summarized in six interrelated steps:
1. Assess Available Data: these data are used for source characterization, trends analysis, and
defining modeling objectives.
2. Delineate Project Extent: model segmentation and discretization needed to simulate stream
flows at temporal and spatial scales appropriate for defining instream flow needs at specified
Points of Interest (POIs).
3. Set Boundary Conditions: spatial and temporal model inputs defining the appropriate
hydrologic inputs and outputs.
4. Model Calibration: the adjustment of model rates and constants to mimic observed physical
processes of the natural system.
5. Model Validation: confirmation of model processes and patterns over space and time to assess
if the model is a robust predictive tool.
6. Assess Data Gaps: Sometimes the nature of modeled responses can indicate the influence of
unrepresented physical processes in the modeled system. A well-designed model can be
adapted for future applications as new information about the system becomes available.
Depending on the study objectives, data gaps sometimes provide a sound basis for further data
collection efforts to refine the model, which cycles back to Step 1.
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Figure 2-1. Conceptual schematic of a model development cycle.
The hydrologic and water quality model selected for the baseline model of Santa Clara Basin
watersheds was the Loading Simulation Program in C++ (LSPC) (Shen et al., 2004), a watershed
modeling system that includes Hydrologic Simulation Program FORTRAN (HSPF) algorithms for
simulating watershed hydrology, erosion, water quality processes, and in-stream fate and transport
processes. The model can simulate upland loading and transport of sediment, mercury, and PCBs.
LSPC is built upon a relational database platform, making it easier to collate diverse datasets to
produce robust representations of natural systems. LSPC integrates GIS outputs, comprehensive data
storage and management capabilities, the original HSPF algorithms, and a data analysis/postprocessing system into a convenient PC-based Windows environment. The algorithms of LSPC are
identical to a subset of those in the HSPF model with selected additions, such as algorithms to address
land use change over time. A recent user’s manual for LSPC is available with the Watershed
Management Modeling System (WMMS), a large-scale application of LSPC in the Los Angeles, CA
Region (http://dpw.lacounty.gov/wmd/wmms/) (LACDPW 2010). Figure 2-2 is a generalized
schematic of the underlying hydrology model (Stanford Watershed Model) used in HSPF and LSPC.
The schematic represents land-based processes for a single land unit in the model.

4

September 2020

Santa Clara Valley Reasonable Assurance Analysis

Figure 2-2. Hydrology model schematic (based on Stanford Watershed Model).
Meteorological data are the driver for the modeled hydrologic processes. As shown in the schematic,
precipitation is the primary input, while total actual evapotranspiration (TAET) and streamflow are
the primary outputs in the water budget. Potential evapotranspiration (PEVT; not explicitly shown in
the schematic) is another key meteorological boundary condition for the model. The interaction of
model parameters shown above in Figure 2-2 will ultimately determine how much PEVT becomes
TAET. There are several pathways that water can take as it makes its way through the network. For
each land unit, process-based parameters that reflect differences in geology, soils, vegetation, and land
cover will govern the rates and volumes of water at each stage throughout the schematic.
LSPC and HSPF are open-source public-domain watershed models available from EPA and represent
the state-of-the science for creating robust models that represent baseline hydrology and water quality.
A representative calibrated model becomes the baseline for comparison to scenarios that consider
future policies and infrastructure. An important aspect of the application of LSPC to complex
hydrologic and water quality issues is the development of an approach that considers available data
for model parameterization, model calibration and validation, regulatory requirements, and practical
considerations. The approach developed for this RAA combines these important considerations and
is consistent with the Bay Area RAA Guidance and EPA RAA Guide. The resulting model, in
combination with the Phase II modeling effort described in a companion report (SCVURPPP 2020),
will provide a means for identifying and quantifying the load reduction benefits of GSI
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implementation options in all locations but will also identify certain locations or activities for
prioritized efforts based on benefits versus costs. GSI investment is most cost effective when costs of
implementation are relatively low and pollutant load reduction is relatively high. The following
provides a description of the baseline modeling approach used for this RAA.
A three-step approach was developed that leverages RWSM methods for representing PCB and
mercury concentrations with the LSPC process-based modeling approach (Figure 2-3):
1. The first step entailed applying the calibrated, land-use-based PCB and mercury runoff
concentrations from RWSM to estimate long-term average PCB and mercury loads from
LSPC. The products of Step 1 are the total loads of PCBs and mercury within the Santa Clara
Basin. Using EMCs alone would result in a constant concentration during storm events, which
would not be representative of natural processes like first-flush responses.
2. In the second step, the ratio of LSPC-modeled PCB and mercury loads to LSPC-modeled
sediment load was used to estimate average PCB and mercury concentrations on suspended
sediment, expressed as the mass of pollutant per mass of suspended sediment. The resulting
PCB and mercury concentrations on suspended sediment (i.e., potency factors) were then used
to simulate pollutant loadings as a function of sediment rather than runoff. Simulating
pollutants as a function of sediment allows the model to capture the first-flush effect, dilution
of subsequent events, and non-linear variability of loads with storm intensity.
3. Finally, simulated concentrations are calculated in Step 3, which were then compared to
observations from the Small Tributaries Loading Strategy (STLS) as validation.

Figure 2-3. Schematic for deriving a process-based, sediment associated modeling approach for PCBs and
mercury.
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3 WATERSHED DELINEATION
One of the primary requirements in hydrologic model development involves watershed delineation.
Identifying watershed boundaries enables modelers to portray specific characteristics of the region’s
watersheds such as slope, land use, impervious cover, climatic variations, elevation, etc. to inform
hydrology of the region. A fine-resolution subwatershed delineation provides increased spatial
resolution and model accuracy for predicting hydrologic characteristics within a watershed and allows
for routing of flows and associated pollutant loads within each watershed to the Bay. The watershed
delineation focused on the Santa Clara Basin, which includes the Coyote Creek and Guadalupe River
watersheds and other adjacent watersheds discharging to the Bay. The Uvas and Llagas watersheds
were also included in the model because of overlap with the City of San José boundary, but pollutant
loads from these areas were not included in results presented since these watersheds do not drain to
the Bay.

Digital Elevation Model (DEM)
A Digital Elevation Model (DEM), or terrain surface, is a raster representing the physical land surface
elevation of the watershed. This elevation dataset is critical for analyzing flow direction, natural
drainage networks, and for calculating the slope of overland flow. Therefore, the DEM resolution is a
key to represent level of detail and accuracy of the data. Two different DEMs were available for
representing elevation in the Santa Clara Basin:
•

Santa Clara County and City of San José DEM – Derived from high-resolution LiDAR data
in 2006 and available at a 1-meter spatial resolution.

•

USGS National Elevation Dataset – National coverage of DEMs expressing landscape
elevation through a raster grid data product with 30-meter resolution.

Figure 3-1 shows the extent of the 1-meter and 30-meter DEM boundaries. The high-resolution 1meter DEM covers 45 percent of the Santa Clara Basin primarily within the urban core around the
City of San José. Much of the high-resolution coverage falls within the Coyote Creek and Guadalupe
River subwatersheds. The 30-meter USGS DEM raster dataset for Santa Clara County area and 1meter high-resolution DEM for City of San José (derived from high-resolution LiDAR data in 2006)
were merged into one raster dataset with 1-meter resolution. Figure 3-2 show the absolute elevation
across the entire Santa Clara Basin. Elevation ranges from less than 75 ft along the northern and south
western parts of the watershed to over 2,000 ft at the highest peaks along the western and eastern edges
of the watershed.
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Figure 3-1. Spatial extent of the 1-meter (source: City of San José) and 30-meter (source: USGS) DEM data
products.
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Figure 3-2. Elevation and Santa Clara County watershed boundaries.
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Delineation Methodology
The subwatershed delineation was performed using the combined DEM (Figure 3-2) and an inventory
of storm drains, streams, and other waterways compiled from the Santa Clara Basin SWRP and the
City of San José Storm Sewer Master Plan (SSMP). A multi-step delineation process was used in GIS
to ensure accuracy of the boundaries, consistency with other local efforts (e.g., SWRP, SSMP), and
alignment with locations of assessment points used for model calibration. The sequence of steps for
subwatershed delineation included:
1. GIS datasets representing waterways (i.e., storm drains, streams, etc.) were burned into the
combined DEM, meaning they were inset into the raster as low points.
2. Any resulting sinks (i.e., raster cells that do not flow to a neighboring cell) were filled in to
prevent artificial accumulation of potential flows.
3. A flow direction raster was then created using the filled DEM from Step 2.
4. A flow accumulation raster was created from the flow direction file from Step 3.
5. A stream flowlines raster was created from the flow accumulation layer from Step 4.
Finally, the stream flowlines created in Step 5 were used in conjunction with a set of key observation
points, including locations of streamflow gages, to create a subwatershed raster that was ultimately
converted into polygon subwatershed layer for sampling other spatial data for LSPC model
configuration. The spatial extent of the delineated major watershed was verified to mostly align with
the extents of the Santa Clara Basin and Santa Clara Valley Water District (SCVWD) watershed
boundaries. The spatial extent of the delineated watersheds was also referenced against the City of
San José SSMP catchments. Since the planning-level scale of the RAA water quality model does not
require high-resolution subcatchments on the order of the SSMP catchments, each delineated
subwatershed may include several SSMP catchments.

Model Subwatersheds
The subwatershed delineation included outlets for monitoring gages and reservoirs, while preserving
stream connectivity and routing requirements for the model. Within the heavily urbanized areas that
were relatively flat, the higher-resolution 1-meter DEM improved the representation of subwatershed
boundaries within those areas. For non-urbanized areas, the 30-meter DEM with a coarser resolution
was sufficient to establish the flow boundaries. Consequently, the mostly urban areas covered by the
1- meter DEM were divided into more subwatersheds, while the non-urban areas covered by the 30meter DEM were divided into fewer.
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Table 3-1 summarizes the number of subwatersheds within the Santa Clara Basin. The Uvas and
Llagas watersheds were included in the model because of overlap of the City of San José boundary.
The delineation process resulted in 862 subwatersheds. The Coyote Creek watershed, the largest
watershed in the Santa Clara Basin, has the most subwatersheds. The Sunnyvale Channel watershed,
which includes the area draining to both Sunnyvale East and West Channels, is the smallest in Santa
Clara Basin with the fewest subwatersheds. Figure 3-3 depicts the delineated subwatersheds in the
area.
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Table 3-1. Summary statistics of subwatershed delineations by major watershed.
Watershed
Coyote Creek
Guadalupe River
Llagas Creek
San Tomas Aquino Creek
Uvas Creek
Permanente/Stevens Creeks
San Francisquito Creek
Adobe/Barron/Matadero Creeks
Calabazas Creek
Sunnyvale Channel
Baylands
Total

12

Count

Mean Size
(acres)

Median Size
(acres)

295
200
92
62
57
52
20
32
31
16
5
862

755
548
718
455
967
582
598
563
427
592
1326
--

576
464
627
370
691
370
328
567
324
445
1678
--
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Figure 3-3. Santa Clara Basin watershed and subwatershed delineations.
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4 HYDROLOGIC RESPONSE UNITS
Hydrologic Response Units (HRUs) are the core hydrologic modeling land units in the watershed
model. Each HRU represents areas of similar physical characteristics attributable to certain processes.
Spatial or geological characteristics, such as soils, slope or steepness, land cover, and land use, are
typically used to define HRUs. These four datasets were the primary attributes used in the Santa Clara
Basin for classifying HRUs. Stratifying land use with imperviousness, soil, and slope introduces more
texture for characterizing spatial variability of hydrology than using land use alone. It also provides a
basis for compartmentalizing parameters. For example, all HRUs of a given soil type can have the
same infiltration rate, but different interception storage values because that varies by land use and
vegetative cover. The areal combination of primary characteristics ultimately determines the number
of meaningful HRU categories considered for the model. Some consolidation of HRUs is required to
balance the need for spatial resolution with model simulation efficiency. Figure 4-1 shows the
organizational relationship of HRUs, subwatersheds, and model parameterization. Secondary
attributes are properties (e.g., impervious cover) that are summarized by HRU to estimate numerical
values for the model.

Figure 4-1. Organizational relationship of HRUs, subwatersheds, and model parameterization.
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Table 4-1 summarizes the GIS datasets and the corresponding data sources used in HRU processing.
All data layers were downloaded from publicly available data sources or received from municipalities
(e.g. City of San José). The following subsections provide detailed descriptions of each HRU
component dataset.
Table 4-1. Summary of input datasets detailing data source and type
GIS Layer

Data Source

Description

Soil Survey Geographic
Database (SSURGO)

United States Department of
Agriculture (NRCS 2016a)

2016 - polygon layer

State Soil Geographic
Database (STATSGO)

United States Department of
Agriculture (NRCS 2016b)

2016 - polygon layer

Slope

Generated from DEM

30m raster
c. 2005 (modified in 2012)

Land Use

Association of Bay Area
Governments (ABAG) as modified
by SCVURPPP
City of San José Zoning Map

Land Cover

NLCD (Xian et al. 2011)

c. 2011 – 30m raster

Imperviousness Cover

NLCD (Xian et al. 2011)

c. 2011 – 30m raster

c. 2018 – polygon layer

Hydrologic Soil Group
Soils data were obtained from the Soil Survey Geographic Database (SSURGO) and State Soil
Geographic Database (STATSGO), both published by the Natural Resource Conservation Service
(NRCS). There are four primary hydrologic soil groups (HSG) used to characterize soil runoff
potential. Group A generally has the lowest runoff potential whereas Group D has the highest runoff
potential. Both SSURGO and STATSGO soils databases are composed of a GIS polygon layer of
map units and a linked database with multiple layers of soil property. Soil characteristics of each
hydrologic soil group are described in Table 4-2.
Table 4-2. NRCS Hydrologic soil group descriptions.
Hydrologic Soil Group
A
B
C
D

Description
Sand, Loamy Sand, or Sandy Loam
Silt, Silt Loam or Loam
Sandy Clay Loam
Clay Loam, Silty Clay Loam, Sandy Clay, Silty Clay, or Clay

Data Source: Natural Resource Conservation Service (NRCS), Technical Release 55 (TR-55)

Figure 4-2 presents the spatial distribution and a tabular summary of the SSURGO hydrologic soil
groups for the watershed. The dominant soil group in the watershed is Group C, containing sandy
clay loam with relatively low infiltration rates. Group D is the next most common soil group in the
watershed, containing clay loam, and silty clay loam that typically have lowest infiltration rates,
compared to other hydrologic soil groups. Less than 1 percent of the watershed areas had mixed soils,
which were grouped with the nearest primary group as follows: A/D → B, B/D → C, and C/D → D.
Approximately 2 percent of the watershed HSG area was unknown in the SSURGO database. For
those areas, the corresponding HSG from the STATSGO dataset was used to supplement the data
gaps. Finally, about 1 percent of the watershed was also unknown in the STATSGO dataset and was
classified as D soil group.
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Figure 4-2. SSURGO hydrologic soil groups in the Santa Clara Basin.
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Slope
The DEM grid was used to develop a percent slope raster, which was then reclassified into three
groups (i.e., ≤10 percent, 10 – 35 percent, and >35 percent) corresponding to low, medium, and high
slope areas, respectively. The low slope threshold of 10 percent was selected primarily as a threshold
for representing urban areas as 77 percent of the total developed area lies below the 10 percent slope
threshold. The slope threshold between medium and high of 35 percent was selected based on a natural
breakpoint identified in the distribution of slopes across the total watershed area. This threshold results
in about 48 percent of the total Santa Clara Basin area falling into the medium slope group, 36 percent
as low and 16 percent as high. Figure 4-3 presents a map showing the spatial distribution of the
reclassified slope categories.

Figure 4-3. Map showing reclassified landscape slope groups.
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Land Cover & Land Use
Land cover and land use data are the primary base layers for HRUs. Land cover describes the physical
characteristics that cover the landscape (e.g., forest, wetlands, development) while land use describes
the programmatic nature of land cover (e.g., type of development, functional use of open space, zoning
etc.). The sources of land cover and land use data used in developing the LSPC watershed model were
the Association of Bay Area Governments (ABAG) land use layer, the 2011 National Land Cover
Database (NLCD), and the 2018 City of San José zoning map. The ABAG layer, modified by
SCVURPPP staff to identify old and new urban land uses, was used as the main source of information
for representing PCB and mercury loads. This GIS layer includes the five land use categories consistent
with those used by RWSM. While hydrology and sediment were initially modeled at a higher HRU
resolution using the NLCD land use data, the ABAG layer was intersected during water quality model
development, allowing for PCB and mercury sediment concentrations to be assigned spatially. Further
descriptions of each dataset are as follows:
•

The modified ABAG land use categories are shown in Figure 4-5. These categories were
incorporated as the basis for assignment of water quality parameters (i.e., PCBs and mercury)
to appropriately reflect the spatial distribution of pollutant contributions from the Santa Clara
Basin watersheds.

•

The City of San José Zoning dataset is the basic means of land use regulation for the City. It
has 44 land use categories, including industrial, commercial, residential, open space,
agriculture, water, as well as planned development lands. The zoning dataset also provides
detailed classification for each zoning district (e.g. single-family residential, multifamily
residential, etc.). The planned development indicates the type of development that may be
built on all parcels within each district.

•

The NLCD is maintained by the Multi-Resolution Land Consortium (MRLC), a joint effort
between multiple federal agencies. The primary objective of the MRLC NLCD is to provide a
current data product in the public-domain which provides a consistent characterization of land
cover across the United States. The first iteration of the NLCD dataset was 1992. Since the
2001 NLCD version, a consistent 16-class land cover classification scheme has been adopted
nationwide. The 2011 NLCD adopted this 16-class scheme at a 30-meter grid resolution. The
minimum mapping unit is 5 30-m pixels (1.1 acres) for most land cover classes, except urban
(1 pixel, 0.2 acres) and cropland and hay/pasture (12 pixels, 2.7 acres) (Homer et al. 2015).

•

The NLCD 2011 Imperviousness layer is maintained by MRLC and is published as a
companion to the National land Cover Dataset (NLCD). This imperviousness dataset is
provided as a raster with a 30-meter grid resolution. Impervious cover is expressed in each
raster pixel as a percentage of total area ranging from 0 to 100 percent.

Figure 4-4 shows the organizational relationship of the various datasets used to create HRUs.
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Figure 4-4. Key land characteristic datasets used to create HRUs.
Figure 4-5 shows a land use map for the Santa Clara Basin based on the ABAG dataset.
Agriculture/Open areas are the dominant classification in the Santa Clara Basin, comprising
approximately 63.3 percent of the total watershed area. Old Urban – Residential/Parks was the second
most dominant land use, comprising 21.8 percent of the watershed. Old Urban – Not
Residential/Parks, Old Industrial, and New Urban comprise the remaining 14.9 percent of the
watershed.
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Figure 4-5. PCB and mercury land use categories developed by SCVURPPP for use with RWSM.
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Impervious Cover
Impervious cover is used as the basis for calculating directly connected impervious area (DCIA), or
the portion of impervious cover whose runoff ultimately reaches the drainage network. The calculation
of DCIA and how it is used to define the HRUs is discussed in further detail in Section 4.5. MRLC
publishes a developed impervious cover dataset as a companion to the NLCD land cover. This dataset
is also provided as a raster with a 30-meter grid resolution. Impervious cover is expressed in each raster
pixel as a percentage of total area ranging from 0 to 100 percent. Figure 4-6 shows the NLCD 2011
developed impervious cover dataset for the Santa Clara Basin. Because this dataset provides
impervious cover estimates for areas classified as developed, non-zero values in Figure 4-6 closely align
with urban and industrial areas in Figure 4-5.

Figure 4-6. NLCD 2011 percent impervious cover in the Santa Clara Basin.
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Directly Connected Impervious Cover
In the physical environment, sometimes the lines between impervious and pervious land are not
clearly distinguished. Runoff from impervious surfaces may flow over pervious land on route to a
storm drain or watercourse. For modeling purposes, Effective Impervious Area (EIA) represents the
portion of total, or Mapped Impervious Area (MIA), that routes runoff directly to the stream segments.
It is derived as a function of directly connected impervious area (DCIA), with other adjustments as
needed to account for other structural and non-structural management practices in the flow network.
Figure 4-7 illustrates the transitional sequence from MIA to DCIA. Runoff from impervious areas that
are not connected to the drainage network may flow onto pervious surfaces, infiltrate, and become
part of pervious subsurface and overland flow. Because segments are modeled as being parallel to one
another in LSPC, this process can be approximated using a conversion of a portion of impervious land
to pervious land. On the open landscape, runoff from disconnected impervious surfaces can
overwhelm the infiltration capacity of adjacent pervious surfaces during large rainfall/runoff events
creating sheet flow over the landscape—therefore, the MIA→EIA translation is not actually a direct
linear conversion. Finding the right balance between MIA and EIA can be an important part of the
hydrology calibration effort.

Figure 4-7. Translation sequence from MIA to DCIA.
Empirical relationships like the Sutherland Equations (2000) presented in Figure 4-8 show a strong
correlation between the density of developed area and DCIA. The curve for high-density developed
land trends closer to the line of equal value than the curve for less developed areas. Similarly, as the
density of mapped impervious area approaches 1, the translation to DCIA also approaches 1.
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Figure 4-8. Relationships between MIA and DCIA (Sutherland 2000).
An initial estimate of EIA (acres) for each land use type in each subcatchment is determined by: (1)
extracting the DCIA (%) corresponding to the MIA (%) in Figure 4-7 and (2) multiplying that DCIA
(%) by the total area for that land use type. This refinement is necessary to avoid an initial
overestimation of impervious surfaces contributing runoff before initiating process-based model
calibration.

Hydrologic Response Units
Using the reclassified datasets discussed in the previous sections, a set of representative HRUs was
developed to reflect key land characteristics of the Santa Clara Basin. These HRUs serve as the
functional pervious and impervious land segment units in the watershed model. The following steps
were performed to develop HRU categories:
•
•
•
•
•

Re-project all GIS layers into USA Contiguous Albers Equal Area Conic projected coordinate
system (EPSG-102003) to ensure proper overlay and accurate area calculations
Clip all GIS layers to watershed extent to ensure data overlay to the same spatial extent
Convert all vector GIS layers into raster grids, resampled to a 30-meter resolution (i.e., 30meter pixel width by 30-meter pixel height)
Intersect all input spatial layers and tabulate area distribution for unique combinations of
“primary attributes,” including land use/land cover, imperviousness, soil, and slope
Using the final set of HRUs, summarize “secondary attributes” by HRU. Secondary attributes
include characteristics such as canopy cover, which can be used to inform the parameterization
of model processes

Table 4-3 summarizes the percent area by soil and slope HRU groups by each land cover HRU
category. Combining the land cover groups (LUC) originally used for hydrology and sediment
calibration, four soil groups, three slope groups and the ABAG groups resulted in 79 unique HRU
combinations.
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Table 4-3. Summary of percent land cover area distribution by HRU categories for the Santa Clara Basin.

Order
1
2
3
4
5

LUC
Developed
Forest
Grass_Shrub
Agriculture
Water

Percent of
Area
40.8%
31.7%
22.9%
4.0%
0.6%

Soil Group (% Landuse Area)
A
B
C
1
2
3
8.4%
3.7%
76.4%
8.7%
5.5%
43.9%
1.9%
2.4%
36.5%
5.3%
9.7%
63.7%
80.4%
1.9%
11.9%

D
4
11.5%
42.0%
59.2%
21.3%
5.9%

Slope (% Landuse Area)
0-10
10-35
>35
1
2
3
77.3%
21.6%
1.1%
0.9%
59.5%
39.6%
5.6%
82.6%
11.9%
74.9%
24.9%
0.3%
54.9%
44.8%
0.3%

ABAG (% Landuse Area)
Ag/Open
New Urban Old Industrial
Old Urban – NotOld
Res/Parks
Urban – Res/ParksNo Data
1
2
3
4
5
6
17.4%
8.5%
3.7%
14.0%
39.1%
17.4%
69.5%
0.5%
0.0%
0.1%
0.9%
29.0%
71.0%
0.5%
0.0%
0.2%
0.3%
27.9%
38.3%
1.9%
0.2%
1.8%
1.2%
56.5%
83.1%
0.3%
0.1%
0.1%
0.3%
16.0%

Color gradients indicate more Watershed Area and increasing percentage of Soil, and Slope, and Land Use respectively.
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5 METEOROLOGICAL BOUNDARY CONDITIONS
Meteorological data such as precipitation, evapotranspiration, temperature, and other climate time
series are the primary forcing functions of the model. Analytical considerations of data sources include
data quantity and quality. Primary meteorological data products compiled and reviewed for this effort
included two observed precipitation data products from the National Climatic Dataset Center (Global
Historical Climatology Network daily—GHCND and Local Climatic Data). Secondary
meteorological data, which are derived or interpolated from primary sources, included monthly
precipitation totals from the Parameter-elevation Regressions on Independent Slopes Model (PRISM),
hourly precipitation distributions and potential evapotranspiration (ET) estimates from the North
American Land Data Assimilation System (NLDAS2), a quality-controlled spatiotemporal dataset
supported by the National Aeronautics and Space Administration (NASA), and reference ET rates
from the California Irrigation Management Information System (CIMIS).
Because hydrologic models are highly dependent on the quantity and quality of meteorological forcing
data, sometimes challenges arise when trying to associate point-sampled weather gauge data over
complex terrain (Henn et al. 2018). The development and application of high-resolution gridded data
products, or land surface models (LSM), to support continuous-simulation modeling and other
geophysical applications has increased with advancements in computing capability and resources.
Research related to those products focuses on methodology refinements, assessment of differences
between products, and identification of primary drivers and geophysical conditions that affect the
robustness of their application in different settings (Henn et al 2018; Behnke et al. 2016). All seven of
the gridded products reviewed by Behnke et al. (2016) use the PRISM methodology to interpolate
spatially because it considers orographic influence on rainfall variability.
The use of products like NLDAS2 and PRISM also helps to overcome some of the common issues
encountered when working with rainfall gauge data, which sometimes contain impaired intervals of
missing, deleted, or accumulated data. Missing or deleted intervals are periods during which either
the gauge malfunctioned, or the data records were lost. Accumulated intervals contain cumulative
precipitation reported over several hours or days, but the exact temporal distribution of the data is
unknown due to a gauge malfunction. The LSM uses observed gauge data to guide the meteorological
data extrapolation at fixed spatial intervals. LSM extrapolation considers orographic influence on the
spatial variation, which can capture the influence of weather movements like those depicted in Figure
5-1. Topographic properties like elevation, aspect, and the windward/leeward location of the
prediction point are considered when modeling rainfall variability (both timing and volume) across
the landscape. As a result, LSMs extrapolate conditions for ungauged areas and interpolate spatial
variability between gauged areas in a non-linear way. Gridded meteorological data representations
can capture localized impacts such as rain shadow over the landscape. The quality-control and
increased spatiotemporal resolution of meteorological boundary conditions improves the predictions
of continuous simulation watershed models and benefits water balance calculations in large-scale
continuous-simulation applications. NLDAS2 and PRISM are both also updated in real-time in a
consistent format, making it easier to periodically update boundary conditions for the watershed
model as new information becomes available.
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Figure 5-1. Orographic influence on weather movement.
Table 5-1 presents a summary of available meteorological data by source that were reviewed as part
of model development. Table icons indicate the temporal resolution of the data by source. NLDAS2
also includes the full suite of hourly meteorological timeseries that the model uses, except for dewpoint
temperature; however, dewpoint temperature, which is a function of air temperature, station pressure,
and specific humidity, was computed from those NLDAS2 timeseries. The approach used was to
intersect NLDAS2 and PRISM and scale the NLDAS2 hourly rainfall timeseries distributions with
PRISM monthly precipitation totals. The resulting intersect is an hourly 4-km spatial distribution of
PRISM timeseries (based on NLDAS2 rainfall distributions) for the Santa Clara Basin—there are 137
unique sets of meteorological timeseries available for assignment to the modeled subwatersheds. The
sets of meteorological timeseries covered the period between WY 1996 to WY 2017 at an hourly
timestep. These timeseries includes the representative water year 2002 suggested by the Bay Area RAA
Guidance for simulation of baseline loading, which is used as the evaluation period in this RAA.
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Table 5-1. Summary of the climate parameters evaluated during the initial inventory
Temporal Resolution of Meteorological Data by Source
Meteorological

(Timestep: ● Hourly, ○ Daily,  Monthly)

Data
(a)
GHCN

(b)
LCD

(c)
CDEC

(d)
RAWS

(e)
DRI

(f)
PRISM

(g)
NLDAS2

Precipitation



⚫

⚫

⚫





⚫

Potential Evapotranspiration

--

--

--

--

--

--

⚫

Air Temperature (Min/Max)



--

--

--

--



--

Air Temperature

--

⚫

--

⚫

--

--

⚫

Solar Radiation

--

⚫

--

⚫

--

--

⚫

Cloud Cover

--

⚫

--

⚫

--

--

⚫

Wind Speed

--

⚫

--

⚫

--

--

⚫

Wind Direction

--

⚫

--

⚫

--

--

⚫

Station Pressure

--

--

--

--

--

--

⚫

Specific Humidity

--

--

--

--

--

--

⚫1

Dewpoint Temperature

--

⚫

--

⚫

--

--

⚫2

Acronyms: (a) Global Historical Climatology Network, (b) Local Climatic Data, (c) California Data Exchange Center, (d)
Remote Automated Weather Stations, (e) Desert Research Institute, (f) Parameter-elevation Regressions on Independent
Slopes Model-Monthly aggregated timeseries, (g) North American Land Data Assimilation System.
1: Specific Humidity converted to Relative Humidity as a function of Air Temperature and Station Pressure
2: Dewpoint Temperature calculated as a function of Air Temperature and Relative Humidity

Subwatershed Assignment
In the LSPC model, one set of meteorological timeseries is assigned to each of the 882 delineated
model subwatersheds—it is also assumed that the associated rainfall falls uniformly within each
subwatershed. To better manage the rigidity of that assumption, subwatersheds were delineated at a
finer resolution in portions of the watershed where rainfall variability was relatively high over short
distances. Data analysis from other modeling studies at times show notable differences in observed
rainfall data collected at different locations at the same facility (e.g., opposite ends of an airport
runway). Henn et al. (2018) also describe paired comparisons of observed rainfall gauges located
within the extent of a single LSM grid, which report different rainfall volumes and distributions.
Ultimately, the predicted hydrologic response of higher-resolution meteorological boundary
conditions validates how representative they are of weather conditions upstream of the modeled
assessment point.
Figure 5-2 shows regional distribution of annual average PRISM rainfall overlaid with modeled
subwatersheds, PRISM, and NLDAS2 data centroids. Meteorological boundary conditions were
associated with subwatersheds by assigning the grid that covered most of the subwatershed area.
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Figure 5-2. Annual average PRISM rainfall depths with associated PRISM and NLDAS2 data centroids.
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Elevation and Aspect Analysis
The PRISM data were analyzed against topographic data to better understand the implications of
orographic influences reflected in the PRISM annual average rainfall totals. The normal elevation of
each PRISM centroid was paired with its corresponding long-term average rainfall total. The PRISM
outputs are at a 4-km resolution, meaning that the model only knows about those points. It is on the
basis of those elevation normal that precipitation is determined. The dominant hillslope aspect for
each PRISM grid was derived from the National Elevation Dataset (NED) Digital Elevation Model
(DEM). The representative aspect values were categorized into north-, east-, south-, and west-facing
quadrants.
The influence of elevation was evaluated first. PRISM centroids were sorted by increasing elevation
and associated average annual rainfall was plotted. The data were grouped into five equal elevation
bins for analysis (low, medium-low, medium, medium-high, and high)—the median elevation of each
bin is plotted for reference, as shown in Figure 5-3.

Figure 5-3. Average annual PRISM rainfall vs. centroid elevation (with median elevation of 5 bins).
The graph shows a gradual increase in rainfall with elevation; however, the variability suggests that
other factors besides elevation also have an influence on annual average rainfall. The data were also
binned and analyzed by aspect. Figure 5-4 shows how average rainfall varies by both elevation and
aspect.
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Figure 5-4. Box plots of average annual rainfall variability by elevation and aspect.
To assess the combined impact of elevation and aspect in Santa Clara Valley, PRISM average annual
rainfall, the centroids were grouped into 20 bins of elevation and aspect (5 elevation × 4 aspect groups).
There were about 5 to 8 centroids within each of the 20 bins, and the median rainfall was calculated
for each bin, as summarized in Table 5-2.
Table 5-2. Median rainfall (and distribution of PRISM centroids) by elevation and aspect
Elevation
Bin

1
2
3
4
5

Median (ft)

100
400
800
1,400
2,000
Total

Hillslope Aspect (No. Centroids)
East

South

West

North

6
5
5
6
5
27

8
8
7
8
8
39

7
7
7
7
8
36

7
7
7
7
7
35

Elevation
Bin

1
2
3
4
5

Median (ft)

100
400
800
1,400
2,000
Median

Hillslope Aspect (Median Rainfall, in./yr)
East

South

West

North

16
22
23
27
27
22

17
23
21
25
25
22

17
21
29
24
24
23

16
19
22
39
37
21

Total

28
27
26
28
28
137
Median

16
21
23
31
25
22

Color gradient shows relative rainfall depth. Darker is higher.
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Figure 5-5 is a surface plot of the median rainfall (vertical axis) versus elevation and aspect (horizontal
plane)—the surface illustrates the central tendency of the combined impact of elevation and aspect on
average annual rainfall. The right panel of Figure 5-5 is the birds-eye view from the top of the surface
shown in the left panel—it shows horizontal and vertical surface transects for aspect and elevation,
respectively.

Figure 5-5. Surface plot of median rainfall (vertical axis) vs. elevation and aspect (horizontal plane).
Figure 5-5 shows that the driest areas of the study area are the lowest-elevation areas, regardless of
aspect; however, the wettest are highest-elevation north-facing slopes. In general, at about 400 feet the
impact of aspect on annual average rainfall volume appears to be negligible. The 100- and 400-feet
elevation transects have the least variability in median rainfall. There is a lot of variability along the
aspect transects, with the north-facing slopes having the widest range of variability across the range of
elevations. Sometimes this insight can guide the selection/assignment of representative gages to
subwatersheds and help with understanding modeled responses; however, the default assignments
used for model calibration were sufficiently reflective of the spatial variability and resolution.

6 HYDROLOGY MODEL CALIBRATION
A phased weight-of-evidence approach was used for hydrology calibration. An initial set of model
parameters were selected from the Bay Area Hydrologic Model (BAHM) (Clear Creek Solutions 2014)
and refined by HRU using guidance from BASINS Technical Note 6: Estimating Hydrology and Hydraulic
Runoff Parameters (USEPA 2000). The goal was to characterize the relative hydrological response of
the various HRU combinations of land cover, soil type, and slope such that the routed aggregate
response of the model was representative of observed trends at the flow monitoring gages. When
model results diverged from observed data, Google Earth was used to further investigate and identify
unrepresented features such as impoundments, concrete-lined channels, or other hydraulic features
that may be attributable to the divergent model results. Finally, wherever it was possible to represent
those notable features, model parameters were fine-tuned so that the calculated error statistics fell
within the targeted model performance ranges.
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Calibration Process & Objectives
Table 6-1 presents the recommended model performance metrics for hydrology, sediment, and PCBs
from the Bay Area RAA Guidance (BASMAA 2017). The Bay Area RAA Guidance specifies annual
percent difference calibration metrics, which aligns with the spatial and temporal scales of the Bay
TMDLs. For additional resolution regarding the timing of flow and pollutant loads, monthly and
seasonal model hydrology performance were also evaluated as part of the calibration effort.
Table 6-1. Model calibration performance targets (Bay Area RAA Guidance document, Table 4-2)
Model Parameters
Hydrology/Flow
1

Sediment

1

%-Difference (Annual Simulated vs. Observed)
Very Good

Good

Fair

< 10%

10-15%

15-25%

< 20%

20-30%

30-45%

PCBs/mercury2
< 30%
30-50%
50-80%
1: From Donigian 2000 as cited in LARWQCB 2014
2: Regional Watershed Spreadsheet Model (RWSM) estimates (if used) already reflect calibration
considerations (Source: Wu 2017)

A two-phase weight-of-evidence approach was used to guide LSPC’s calibration. In the first phase,
typical parameter values from BASINS Technical Note 6: Estimating Hydrology and Hydraulic Runoff
Parameters (USEPA 2000) were selected to refine the initial set of BAHM parameters and stratify their
variability to the modeled HRUs. Land-level hydrology was calibrated to best reflect the central
tendency of land use runoff using supporting information such as soil type, canopy cover, and surface
cover conditions. After the model was calibrated to reflect overall trends and reasonable process
dynamics, the second phase involved fine-tuning the parameters and calculating various error statistics
to find a most appropriate calibration within the range of acceptable parameter values to characterize
instream transport routing processes in conjunction with other natural or anthropogenic activities, as
applicable. Adjusted parameters are discussed in greater detail in Section 6.3.
For hydrologic calibration of HSPF (Bicknell et al. 1997), performance targets have been specified in
various literature sources to guide the assessment of long-term, annual, and seasonal patterns
(Donigian et al. 1984, Lumb et al. 1994, and Donigian 2000). The LSPC model is functionally
identical to the HSPF model. Based on those literature sources, performance targets for simulation of
the water balance components are summarized in Table 6-2. The error is the ratio of the absolute mean
error to the mean of the observations and is expressed as a percent. Model performance was deemed
fully acceptable where a performance evaluation of “Good” or “Very Good” was attained. If these
levels are not attained, an analysis of sources of uncertainty and implications for model usability were
conducted. The values for Error in Annual Storm Volumes in Table 6-2 are equivalent to the
hydrology calibration metrics recommended by the Bay Area RAA Guidance and listed in Table 6-1.
The additional calibration metrics listed in Table 6-2 were considered in the hydrology calibration to
provide added confidence in model performance, beyond the minimal performance criteria
recommended from the Bay Area RAA Guidance.
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Table 6-2. Performance targets for HSPF hydrology simulation (modeled vs. observed)
Model
Statistic

Very
Good

Good

Fair

Poor

Error in Total Volume

<5%

5-10%

10-15%

>15%

Error in 50% Lowest Flow Volumes

<10%

10-15%

15-25%

>25%

Error in 10% Highest Flow Volumes

<10%

10-15%

15-25%

>25%

Error in Annual Storm Volumes

<10%

10-15%

15-25%

>25%

Winter Total Volume Error

<15%

15-30%

30-50%

>50%

Winter Storm Volume Error

<15%

15-30%

30-50%

>50%

≥0.85

≥0.75

≥0.65

<0.65

2

R Monthly

Sources: Donigian et al. (1984), Lumb et al. (1994), and Donigian (2000)

Model Assessment Points
Figure 6-1 presents a temporal summary of available streamflow data within the Santa Clara Basin
from the United States Geological Survey (USGS) and SCVWD. A weight-of-evidence based
modeling approach is strengthened by evaluating model performance against observed streamflow
across different sized watersheds and time periods that capture a range of hydrologic conditions.
Eight streamflow gages were selected for comparison during the model calibration and validation
process. Three gages with relatively large drainage areas, predominantly one land use type or another,
were selected as primary calibration stations. Additionally, three small headwater gages were also
segments for calibration. Finally, two large gages with mixed drainage areas and a long period of
record were selected for validation. In general, USGS gages tended to have a longer observed period
and provided continuous data over the entire year while SCVWD gages primarily provided more
recent data with some gages operating over limited timeframes to only capture the wet season. These
streamflow records were flagged to differentiate periods of “good” data from “missing” or “estimated”
records, which were derived using non-standard methods. Data with a lower percentage of “missing”
or “estimated” records are of higher quality.
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Data Quality (Percent Estimated):
No Data

◔

◑

◕

●

90-100%

65-90%

35-65%

10-35%

0-10%

Data Quantity (Percent Complete, Calibration watersheds)

0%

25%

50%

75%

100%

Primary

Headwater

Data Quantity (Percent Complete, Validation watersheds):

0%

25% 50%

75%

100%

Validation

Figure 6-1. Temporal summary of USGS and SCVWD streamflow gages in the Santa Clara Basin.
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The gages selected for calibration had at least five continuous years of “good” data records. Smaller,
isolated watersheds with shorter periods of record were used for calibration, while the larger
watersheds with longer continuous data were used for validation. The gages selected for calibration
represent headwater areas where it was possible to isolate specific categories of HRUs or other features
of interest for adjustment of model parameters during the calibration process (discussed in Section
6.3).

Model Calibration
A disciplined approach to calibration was employed that emphasized meaningful adjustments to a
limited set of model parameters, identifying physical processes to justify parameter changes during
successive iterations, and deemphasizing simple curve-fitting to match observed data. The watershed
model calibration process focused on refining LSPC hydrology parameters while assessing the impact
on model performance at three headwater USGS gages. Table 6-3 presents a summary of the drainage
area characteristics for these three gages. These gages are in very different parts of the watershed: one
is northern and more urban, one is western and highly forested, with high slopes, and the third
represents the most western part of the watershed with high elevation. The watershed sizes, elevation
ranges, locations, slope types, and land use distributions vary. Each gage is separately covering
different, isolated aspects of the HRU combinations to accurately depict the hydrology of the region.
Figure 6-2 presents a map showing the location of each of the three USGS gages selected for model
calibration. All three sites are isolated from major impoundments or other visible hydromodifications
that would heavily influence the calibration process.
Table 6-3. Summary of watershed characteristics for primary calibration sites

Calibration Site

Drainage
Area

Predominant
Land Cover

Predominant
Hydrologic
Soil Group

Predominant
Slope

MATADERO C A PALO ALTO CA
(USGS 11166000)

7.26

Developed (85%)
Forest (14%)

D (61%)
C (36%)

Low (59%)
Med (39%)

SARATOGA C A SARATOGA CA
(USGS 11169500)

9.22

Forest (91%)
Developed (9%)

A (58%)
C (19%)
D (17%)

Med (85%)
Low (14%)

COYOTE C NR GILROY CA
(USGS 11169800)

109

Grass (49%)
Forest (49%)

D (68%)
C (30%)

Low (50%)
Med (50%)

As previously discussed in Section 6.1, initial hydrology parameters were selected based on guidance
from BASINS Technical Note 6: Estimating Hydrology and Hydraulic Runoff Parameters (USEPA 2000)
often using land cover, soil type, or annual precipitation as the basis for selecting the starting values.
Specific attention was given to the most sensitive hydrology parameters which govern total annual
volume including Lower Zone Nominal Soil Moisture Storage (LZSN), Nominal Upper Zone Soil
Moisture Storage (UZSN), Index to Mean Soil Infiltration (INFILT), and Groundwater Recession
Rate (AGWRC). The Groundwater Recession parameter describing non-linear groundwater recession
rates (KVARY) was initially set to 0.0 globally and subsequently not changed during calibration. The
ranges of individual parameter values correspond to the HRU differences and seasonal fluctuations.
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Monthly values were used for Interception Storage Capacity (CEPSC), Upper Zone Nominal Storage
(UZSN), and Lower Zone Evapotranspiration (LZETP) parameters for each HRU to adjust for
seasonal variation.
Initial hydrology parameters were then refined in the model for each of the three gages while focusing
on selecting appropriate parameters for the most dominant HRU elements contributing to flows at
each gage. For instance, the drainage area upstream of the Saratoga USGS gage (USGS 11169500) is
heavily forested and is also one of the only instances in the model where HSG-A dominates the mix
of soils. This site provided an opportunity to then target the adjustment of parameters during
calibration for both forested land cover and HSG-A soils, specifically INFILT and AGWRC.
Table 6-4 and Table 6-5 present the quantitative and qualitative assessment of final model calibration
at the three headwater USGS gages. Error statistics were computed using only days during the
evaluation period with observed data. (i.e., days with missing data were excluded from the
calculation). The following provides a summary of observations of the model performance from
evaluating the quantitative, qualitative, and visual comparisons against observed data:

36

•

At all three sites, results of these simulations meet the RAA guidance criteria requiring the
error in model prediction of total annual volume within 10 percent of the observed data.

•

The model performs well for both Matadero Creek and Coyote Creek when compared
with observed data, achieving a Very Good assessment across all six error statistics.

•

The model performs well at the Saratoga Creek monitoring location when evaluating the
total annual volume, highest 10 percent of flows, and winter total volume; The annual
storm volume and winter storm volume show error greater than the 15 percent threshold
used to distinguish Good from Very Good performance. This could result from missing the
timing or magnitude of an individual storm event.
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Figure 6-2. Locations of the three USGS headwater calibration gages and corresponding drainage areas.
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Table 6-4. Summary of quantitative hydrology calibration performance by gage (modeled vs. observed).
Matadero Creek
at Palo Alto CA
(USGS
11166000)

Saratoga Creek
at Saratoga CA
(USGS
11169500)

Coyote Creek
near Gilroy CA
(USGS
11169800)

Percent Error in Total Volume

1.0%

3.4%

4.0%

Error in 10% Highest Flow Volumes

-5.3%

-9.9%

0.8%

Error in Annual Storm Volumes

-9.9%

19.3%

9.0%

Winter Total Volume Error

6.3%

2.3%

-4.2%

Winter Storm Volume Error

-5.0%

15.7%

-0.8%

0.96

0.91

0.92

Model Statistic

2

R Monthly

Table 6-5. Summary of qualitative hydrology calibration performance by gage (modeled vs. observed).
Matadero Creek
at Palo Alto CA
(USGS
11166000)

Saratoga Creek
at Saratoga CA
(USGS
11169500)

Coyote Creek
near Gilroy CA
(USGS
11169800)

Error in Total Volume

Very Good

Very Good

Very Good

Error in 10% Highest Flow Volumes

Very Good

Very Good

Very Good

Error in Annual Storm Volumes

Very Good

Good

Very Good

Winter Total Volume Error

Very Good

Very Good

Very Good

Winter Storm Volume Error

Very Good

Good

Very Good

Very Good

Very Good

Very Good

Model Statistic

2

R Monthly
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Figure 6-3. Summary of modeled vs. observed monthly streamflow at headwater calibration sites.
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Model Validation: Headwaters
Model validation is often defined as a quantitative comparison of model results independently derived
from experiments or observations of the environment (USEPA 2015). Sometimes validations are
performed using independent points in space (i.e., observed data at different locations) while other
times validation assesses independent periods of time (i.e., different years at the same locations used
for calibration). An important distinction from model calibration is that no elements of the model
physical or process representation are changed during the validation process.
Figure 6-4 presents a map showing the location of each of the three headwater SCVWD gages selected
for model validation. These gages are located on smaller, urban tributaries with isolated upstream
drainage areas and no major impoundments that were visible doing a desktop analysis of aerial
photography and readily available GIS data. Some of these gages are described as only monitoring
during high-flow periods, therefore, the validation statistics were calculated using only days when
observed data were available.
Table 6-6 and Table 6-7 present quantitative and qualitative assessments of model validation
performance. Error statistics were computed using only days during the evaluation period with
observed data (i.e., days with missing data were excluded from the calculation). This is most relevant
to the validation comparisons using SCVWD observed streamflow data as several stations, including
Thompson Creek and Hale Creek, are noted as monitoring only during high flow periods.
The following provides a summary of observations of the model performance from evaluating the
quantitative, qualitative, and visual comparisons against observed data:
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•

Model performance meets the RAA guidance criteria requiring the error in model prediction
of total annual volume to be within 10 percent of the observed data at all three sites.

•

The model performs well when compared with observed data for San Tomas Aquino Creek,
achieving a Very Good assessment across five of six metrics. Several notable years in the graphs
(i.e., Water Years 2009, 2009, 2017) were missing observed data and therefore were excluded
from the calculation of performance metrics.

•

Hale Creek and Thompson Creek achieve a Very Good assessment across all but two metrics.
Error in annual storm volumes still achieves a Good assessment based on criteria from Table
6-2. The winter total volume error also includes periods of lower flow which were not a focus
of the calibration.
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Figure 6-4. Locations of the three SCVWD headwater validation gages and corresponding drainage areas.
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Table 6-6. Summary of quantitative headwater validation performance by gage (modeled vs. observed).
Hale Creek
below
Magdalena Ct
(SCVWD 1456)

San Tomas
Creek at
Williams Rd
(SCVWD 2050)

Thompson
Creek at
Quimby Rd.
(SCVWD 1463)

Error in Total Volume

2.6%

2.7%

0.5%

Error in 10% Highest Flow Volumes

-4.3%

-15.6%

-5.5%

Error in Annual Storm Volumes

-12.4%

-4.7%

-9.6%

Winter Total Volume Error

13.6%

-1.9%

12.2%

Winter Storm Volume Error

-3.9%

-7.4%

3.9%

0.88

0.94

0.72

Model Statistic

2

R Monthly

Table 6-7. Summary of qualitative headwater validation performance by gage (modeled vs. observed).
Hale Creek
below
Magdalena Ct
(SCVWD 1456)

San Tomas
Creek ab
Williams Rd
(SCVWD 2050)

Thompson
Creek at
Quimby Rd.
(SCVWD 1463)

Error in Total Volume

Very Good

Very Good

Very Good

Error in 10% Highest Flow Volumes

Very Good

Fair

Very Good

Error in Annual Storm Volumes

Good

Very Good

Very Good

Winter Total Volume Error

Good

Very Good

Good

Winter Storm Volume Error

Very Good

Very Good

Very Good

Very Good

Very Good

Fair

Model Statistic

2

R Monthly
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Figure 6-5. Summary of modeled vs. observed monthly streamflow at headwater validation sites.

43

September 2020

Santa Clara Valley Reasonable Assurance Analysis

Model Validation: Downstream
After performing calibration and validation for isolated headwater gages presented in Section 6.3 and
Section 6.4, two downstream USGS gages on Coyote Creek and Guadalupe River were assessed as a
final validation of the full model domain for those two watersheds. Figure 6-6 presents a map showing
the location of the two downstream USGS gages selected for model validation.
The model results at these two sites required the representation of large reservoirs/impoundments in
the routing network, including Guadalupe Reservoir, Coyote Reservoir, and Anderson Reservoir. The
drainage area to Coyote and Anderson Reservoirs represents approximately 61 percent of the total
drainage area at the downstream USGS gage on Coyote Creek. In 2011, restrictions were implemented
for Anderson Reservoir that reduced the operating storage levels below full capacity of approximately
90,000 acre-feet (SCVWD 2018a). These restrictions were then adjusted in July 2011, increasing the
currently allowed storage capacity by 11 percent (SCVWD 2018b). Since the watershed model is not
capable of simulating this impoundment with dynamic changes in storage capacity, the validation at
the Coyote Creek gage was evaluated for the three-year period from 10/1/2006 through 9/30/2009,
prior to when these storage restrictions took effect.
Because reservoir releases are mostly mechanical, observed streamflow data from Coyote Creek at
Madrone (SCVWD #1498) were used to develop a timeseries of operational releases for Anderson
Reservoir. This process was primarily visual and involved establishing a threshold under which the
observed streamflow was considered an operational release. Those releases were added to the model
as a point withdrawal/diversion. Extreme events were allowed to naturally overflow the modeled
reservoir spillway.
Table 6-8 and Table 6-9 present the quantitative and qualitative assessment of validation performance
at the two downstream USGS gages on Coyote Creek and Guadalupe River. Error statistics were
computed using only days during the evaluation period with observed data (i.e., days with missing
data were excluded from the calculation). The following provides a summary of observations of the
model performance from evaluating the quantitative, qualitative, and visual comparisons against
observed data:
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•

For both gages, results of the model met the RAA guidance criteria requiring the error in model
prediction of total annual volume to be within 10 percent of the observed streamflow.

•

The model performs well when compared with observed data for Coyote Creek, achieving a
Very Good assessment across all six metrics. Close to 40 percent of the drainage area to this
streamflow gage is downstream of Anderson Reservoir which reflects the outcome of the
LSPC model setup and calibration primarily within the City of San José.

•

The model performs well for Guadalupe River when comparing against the total annual
volume and highest 10 percent of flows metrics; however, the annual storm volume and wet
season metrics may need additional refinement. There are other known hydraulic controls in
the watershed that may not be fully represented in terms of timing and volume impacts on
modeled instream flow. These include the Almaden-Calero diversion channel, recharge
operations at Los Alamitos ponds, and the inflatable Kirk Dam on Los Gatos Creek (Figure
6-7). Sometimes water from behind Kirk Dam is also diverted out of the Guadalupe River
watershed into recharge ponds in the neighboring watershed. Nevertheless, because
differences in model performance are most likely attributable to instream hydraulic controls,
the predicted runoff at the HRU level is considered suitable and representative for use as
boundary conditions for GSI modeling for the RAA.
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Figure 6-6. Locations of the two USGS downstream validation gages and corresponding drainage areas.
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Table 6-8. Summary of quantitative downstream validation performance by gage (modeled vs. observed).
Coyote Creek above
Highway 237 at
Milpitas CA
(USSG 11172175)

Guadalupe River above
Highway 101 at
San José CA
(USGS 11169025)

Error in Total Volume

2.7%

-3.1%

Error in 10% Highest Flow Volumes

1.2%

8.9%

Error in Annual Storm Volumes

5.6%

34.7%

Winter Total Volume Error

9.7%

13.3%

Winter Storm Volume Error

5.6%

31.2%

0.87

0.81

Model Statistic

2

R Monthly

Table 6-9. Summary of qualitative downstream validation performance by gage (modeled vs. observed).
Coyote Creek above
Highway 237 at
Milpitas CA
(USSG 11172175)

Guadalupe River above
Highway 101 at
San José CA
(USGS 11169025)

Error in Total Volume

Very Good

Very Good

Error in 10% Highest Flow Volumes

Very Good

Very Good

Error in Annual Storm Volumes

Very Good

Poor

Winter Total Volume Error

Very Good

Good

Winter Storm Volume Error

Very Good

Fair

Very Good

Good

Model Statistic

2

R Monthly
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Figure 6-7. Guadalupe River watershed delineation, reservoir segments, and hydromodification features.
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7 BASELINE SEDIMENT LOADING
Regional studies conducted in the Bay Area have assessed monitoring data and quantified mercury
and PCB loading rates with sediment as the primary mode of delivery (Gilbreath et al. 2018; McKee
2017). Those studies show that the relative distribution of mercury and PCB yields vary spatially as a
function of contributing land use, sediment, and pollutant sources. Figure 7-1 shows regression-based
pollutant yield estimates at two locations in the Guadalupe River watershed. The watershed upstream
of the Almaden Expressway is largely undeveloped; however, there is an urbanized portion between
the Expressway and Highway 101. Yield estimates show relatively comparable sediment yield at both
locations; however, PCBs and mercury are notably different and inverted in relative magnitudes.
Findings from those datasets provide meaningful insight for source characterization and model
parameterization. It suggests that in the Guadalupe River, PCBs are predominantly associated with
urban sediment, while mercury is predominantly associated with loads from natural areas.

Figure 7-1. Regression-based pollutant yield estimates derived from instream monitoring data in the
Guadalupe River (McKee et. al 2017).
Model representation of sediment builds upon the hydrology calibration and is considered the primary
mode of delivery for PCBs and mercury in this study; therefore, modeling erosion and sediment
mobilization is the next step in the top-down weight of evidence-based approach implemented for the
hydrology model calibration. Once that primary mode of pollutant delivery has been established,
sediment-associated mercury and PCBs are simulated. Throughout the water quality calibration
process, intermediate checks, data sources, and references are consulted to ensure that assumptions
are reasonable and error propagation is minimized. This section describes sediment calibration.
Sediment sources and mobilization processes vary with land cover (pervious/impervious) and soil
type. PCBs and some mercury are associated with urban runoff; but, when calibrating to mixed
instream sediment samples, it is helpful to characterize relative loadings from all sources. The
advantage of an HRU-based approach is that it retains much of the resolution of spatial variability for
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model parameterization at the level of the smallest modeling unit (land unit). This minimizes the need
to specify diverse combinations of model parameter groups at the subwatershed level. Sediment
calibration was performed in two steps: (1) edge-of-field yield estimation and (2) instream transport.

Edge-of-Field Sediment Yield Estimation
The edge-of-field sediment yield is the load as measured at an individual source (e.g., runoff load by
land use). One of the key attributes of the STATSGO/SSURGO soil layer is the K-factor, which is a
measure of soil erodibility (detachment and runoff). K-factor was estimated as an area-weighted
average value of the uppermost soil layer for each HRU raster pixel. In the model, soil erodibility is a
calibrated process by HRU. Clay soils, which are more resistant than sand and silt to detachment,
tend to have relatively low K values (0.05 to 0.15). Likewise, coarse-textured sandy soils that are easily
detached, but are not easily mobilized by runoff, also have low K values (0.05 to 0.2). Soils with
moderate silt and loam content have moderate K values (0.2 to 0.4) because they are moderately
susceptible to both detachment and runoff. Soils with high silt content are the most erodible of all soils
(K > 0.4), because they are easily detached and are associated with high rates of runoff. K-factor was
cross-tabulated for areas having the same hydrologic soil group, as summarized in Table 7-1. Soil
erodibility metrics in the Santa Clara Basin differ notably. The K-factor percentile distribution was
computed across all modeled watersheds. The STATSGO/SSURGO spatial layers were intersected
with the model subwatersheds. Areas were binned by hydrologic soil group into 10 percentile bins of
K-factor magnitude. Table 7-1 shows erodible soils composition in the Santa Clara Basin. The analysis
showed that D soils were moderately erodible, while C soils were generally more erodible in both
areas, suggesting that C soils parameterization should result in slightly more erodibility than D soils,
even though D soils produce more runoff than C soils. This finding was used to inform parameter
selection for each HRU associated with hydrologic soil groups.
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K-Factor (Soil Erodibility)
Percentile
Min
0-10%
0.00
10-20%
0.03
20-30%
0.05
30-40%
0.07
40-50%
0.10
50-60%
0.13
60-70%
0.17
70-80%
0.20
80-90%
0.21
90-100%
0.24
Erodibility
HSG
Low
A
Moderate
B
High
C
Moderate
D

 High Moderate Low →

Guadalupe Watershed

Table 7-1. K-Factor vs. hydrologic soil group and associated soil erodibility (Source Data: STATSGO/SSURGO)
Hydrologic Soil Group (% of Area)
Max
A
B
C
0.03
11.2%
1.2%
9.7%
0.05
0.8%
7.1%
14.8%
0.07
-0.0%
37.7%
0.10
--4.4%
0.13
--0.2%
0.17
--0.1%
0.20
---0.21
--1.2%
0.24
0.1%
-1.9%
0.44
---Soils Composition
Sand, Loamy Sand, or Sandy Loam
Silt, Silt Loam or Loam
Sandy Clay Loam
Clay Loam, Silty Clay Loam, Sandy Clay, Silty Clay, or Clay

D
7.7%
1.3%
0.0%
0.6%
-------
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As shown in Table 7-1 and illustrated in Figure 7-2, soil texture and soil erodibility are both associated
with hydrologic soil group. Most Santa Clara Basin watersheds that drain to the Bay do not have any
soil classification because of the density of urban land cover; however, PCB-contaminated sediment
originates from aging and deterioration of old urban infrastructure, building demolition, and buildup/deposition on associated urban surfaces. This analysis is part of establishing relative sediment load
levels across among all sources of sediment – pollutants of interest (PCBs and mercury) are modeled
as sediment-associated constituents. Within a given soil group, K-factor varies with soil texture. About
60 percent of the soils are C and 25 percent are D soils. The spatial variability of K-factor within the
region is shown in Figure 7-3.

Figure 7-2. Standard USDA Soil Triangle with Hydrologic Soil Group mapping.
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Figure 7-3. Soil Erodibility K-Factor (Source: USDA SSURGO).
A literature review of local and natural sediment yields and event-mean concentrations by land use
type was conducted to summarize documented ranges of variability by source. Because the model
configuration reflects physical characteristics of the land surface, such as slope and soil type, and
spatial variability of meteorological conditions, the goal of model calibration is to parameterize
sediment properties that capture the relative range of variability among sources observed in literature.
Table 7-2 summarizes yield estimates from literature and Figure 7-4 shows the range of variability in
the modeled response across different watersheds.
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Table 7-2. Summary of regional sediment yield estimates by land use
Land Use
Min

Load
(t/km2/year)
Mean

Data Sources and Locations
Max

--

72

San Francisco Bay Region1, National4

--

2,461

--

San Francisco Bay Region1, National4

Low Density Urban

21

--

450

San Francisco Bay Region1, National4

High Density Urban

47

--

996

San Francisco Bay Region1, National4

Industrial

--

1,836

--

San Francisco Bay Region1, National4

Commercial

--

112

--

National4

44

--

788

Urban

--

24.9

--

Hayward, CA. San Francisco Bay Region2

Combined

--

36

--

Guadalupe River Watershed, Santa Clara, CA2

Combined

11.9

--

Natural
Agriculture

Urban Watersheds ALL

1.
2.
3.
4.

0.3

San Francisco Bay Region1

28.2 Guadalupe River Watershed, Santa Clara, CA3

Watershed specific and regional scale suspended sediment loads for Bay Area small tributaries. (McKee et al. 2009)
Concentrations and loads of trace contaminants in the Zone 4 Line A small tributary, Hayward, California: Water Year 2007.
(McKee et al.2009)
Watershed specific and regional scale suspended sediment loads for Bay Area small tributaries. (McKee et al.2009)
Typical Pollutant loading from Runoff by Urban Land Use (USEPA 1999)

Figure 7-4. Modeled vs. literature ranges for sediment yield by broad land use categories, slope and
hydrological soil group.
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Instream Sediment Transport
Sediment generated from the land is partitioned into sand, silt, and clay using fractions by land use
before getting routed to stream segments associated with each subwatershed. LSPC represents
sediment transport processes (i.e., settling and resuspension) as a function of modeled shear stress (),
the lateral force of the water imposed on the channel cross-section (USEPA 2006). Simulated  values
vary as a function of stream cross-sectional area, slope, and streamflow. Modeled  timeseries from
the 882 stream segments were grouped and sorted by normalized flow depth over a long-term
simulation time period, as summarized in Figure 7-5. Normalized flow depth was calculated for each
modeled segment by dividing the average annual streamflow rate through the segment by the
cumulative upstream drainage area for the segment. As expected, wetter stream segments have 
values that vary more widely over time than drier stream segments. The most variation in  also occurs
with wet weather (i.e., during the highest 10 percent of flows and time).

Figure 7-5. Modeled sheer stress × normalized streamflow duration surface for all modeled SCVURPPP
stream segments.
Critical shear stress, the threshold that triggers settling or resuspension, is a property of the sediment
classes in the transport system. Lighter particles are more easily resuspended than heavier particles
and tend to remain in suspension longer than heavier particles. Streams with higher slopes and flow
rates will tend to resuspend sediment more easily and more often, while streams with lower slopes and
lower flow rates will tend to experience more sediment deposition. The critical shear stress values (for
silt and clay) derived through calibration are summarized in Table 7-3.The critical shear stress values
are plotted against the range of modeled -values in Figure 7-6. Figure 7-7 summarizes the percent of
time that silt and clay are in deposition, transport, or resuspension by flow rate.
Table 7-3. Calibrated critical sheer stress values by sediment class
Sediment Class

Deposition

Resuspension
1

Power Function1

Sand

Power Function

Silt

1.5 Pa (0.15 kg/m2)

3.4 Pa (0.35 kg/m2)

Clay

0.3 Pa (0.03 kg/m2)

2.5 Pa (0.25 kg/m2)

1: Sand transport is modeled using a power function on velocity (coefficient and exponent)

53

September 2020

Santa Clara Valley Reasonable Assurance Analysis

Figure 7-6. Critical shear stress for silt and clay against the range of modeled -values by flow and over time.

Figure 7-7. Percent of time that silt and clay particles spend in deposition, transport, and resuspension vs.
normalized flow for all modeled segments (based on calibrated critical shear stress values).
Figure 7-7 highlights the fate and transport of silt and clay particles, which represent “cohesive” or
“suspended” sediment, to which PCB and mercury loads are associated in the model. During sediment
transport, heavier silt particles tend to settle more than clay particles, which tend to resuspend and
remain in transport more of the time. Total sediment is modeled during model calibration because the
observed data represent the sum of sand, silt, and clay; however, because PCBs and mercury are
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associated with cohesive sediment (i.e., silts and clays), the transport of cohesive sediment portion will
be more closely aligned with those pollutants’ fate and transport for instream routing and through
green stormwater infrastructure devices.
Daily mean suspended sediment concentration and discharge data from the United States Geological
Survey (USGS) monitoring location on the Guadalupe River (USGS 11169025 GUADALUPE River
above Highway 101 A SAN JOSE CA) were used to calibrate and validate sediment transport.
Comparing point-to-point daily, monthly or annual loads produced some scatter because of
underlying model configuration assumptions and differences in precipitation/runoff timing. Figure
7-8 shows a comparison of annual loads by water year from 2004 through 2015. The goal of model
calibration was to replicate the range of magnitude and frequency observed instream. Load duration
curves of modeled and observed loads were used to gage the central tendency and the
distribution/range of modeled load relative to observed. Figure 7-9 presents a comparison of the
modeled vs. observed sediment load for the period from 10/1/2003 through 4/30/2015. The left panel
shows a scatter plot comparison of the load-duration curve, while the right two panels show median,
average, and range of annual and monthly modeled vs. observed values, respectively. The slope
(1.0183) and R2 (0.9947) values both suggest that the LSPC model is a robust predictor of both the
magnitude and range of observed sediment load over a wide range of years (water years 2004-2015).

Figure 7-8. Comparison of modeled vs. observed annual sediment load for Guadalupe River (USGS 11169025
GUADALUPE River above Highway 101 A SAN JOSE CA).
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Table 7-4. Summary of annual observed and modeled loads at for Guadalupe River (USGS 11169025
GUADALUPE River above Highway 101 A SAN JOSE CA)
Water
Year
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
Average

Annual Load (t/year)
Observed
Modeled
7,503
5,191
5,205
3,389
5,839
10,489
1,006
808
2,545
3,498
2,445
1,889
9,704
6,019
3,677
9,780
1,808
1,444
2,800
3,049
1,376
1,055
3,426
2,149
3,944
4,063

Rank
1
2
3
4
5
6
7
8
9
10
11
12
Average

Ranked Comparison (t/year)
Observed
Modeled
RME (%)
9,704
10,489
7%
7,503
9,780
23%
5,839
6,019
3%
5,205
5,191
0%
3,677
3,498
-5%
3,426
3,389
-1%
2,800
3,049
8%
2,545
2,149
-18%
2,445
1,889
-29%
1,808
1,444
-25%
1,376
1,055
-30%
1,006
808
-24%
3,944
4,063
3%

Figure 7-9. Comparison of modeled vs. observed load duration (left) and annual and monthly loads (right) for
Guadalupe River (USGS 11169025 GUADALUPE River above Highway 101 A SAN JOSE CA).
To assess annual and seasonal storm impact on instream sediment concentrations, Figure 7-10 and
Figure 7-11 compare modeled vs. observed instream sediment concentration during wet-weather (i.e.,
approximated as the top 10 percent of modeled streamflow) and the inverse condition (i.e., lower 90
percent of modeled flows). In general, both figures demonstrate by visual comparison that the model
also predicts across the interquartile ranges of observed instream suspended sediment concentration.
The model tends to underpredict the median concentrations but is able to capture the range of
concentrations reflected in the observed data for the critical-condition winter wet-weather period
(Figure 7-10). The top 10 percent of flows during the winter period is most representative of the wetweather conditions for which runoff management through GSI is appropriate suggesting the calibrated
model is suitable for conducting the RAA.
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Figure 7-10. Modeled vs. observed wet-weather suspended sediment concentrations for top 10% of modeled
flows at Guadalupe River (USGS 11169025 GUADALUPE River above Highway 101 A SAN JOSE
CA).

Figure 7-11. Modelled vs. observed suspended sediment concentrations for bottom 90% of modeled flows at
Guadalupe River (USGS 11169025 GUADALUPE River above Highway 101 A SAN JOSE CA).
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8 POLYCHLORINATED BIPHENYL (PCB) LOADING
During development of the Bay Area RAA Guidance, it was acknowledged through multiple
discussions between permittees, USEPA, the Water Board, and researchers (e.g., SFEI) that limited
local water quality data may impact the robustness of any new computational method developed by
an individual Bay Area Permittee or stormwater program to represent PCB or mercury loading.
Although Bay-wide tools such as RWSM are deemed acceptable through model calibration utilizing
monitoring data collected throughout Bay watersheds, there is often not enough data within a single
County jurisdiction to provide the same level of resolution needed for calibration of a model within
that jurisdiction.
As demonstrated in Section 6 and 7, enough data are available for calibration of a model for simulation
of hydrology and sediment loading for Santa Clara Basin watersheds. The modeling approach used
for the RAA, and outlined in Figure 2-3, combines this LSPC hydrology and sediment loading model
with RWSM, using RWSM values for pollutant concentrations representative of PCB and mercury
land use categories. The Bay Area RAA Guidance states that “if RWSM is used to represent pollutant
concentrations or loads, this calibration is assumed to be conducted as part of the RWSM process,”
and “if sufficient concentration and loading data are available, these data should be used as part of
model validation” (BASMAA 2017). This section describes the approach for using RWSM in
combination with LSPC for simulating PCB loads, summarizes the local PCB monitoring data
available for validation, and presents results of the calibration. The calibrated PCB runoff
concentrations from RWSM are presented in Table 8-1. From the results of that model run, simulated
long-term PCB and sediment loads were calculated for the model simulation period.
Table 8-1. Calibrated RWSM runoff concentrations for PCBs (BASMAA 2017, Geosyntec Consultants 2019, Wu
et al. 2017)
Land Use
Category
Old Industrial
Old Urban (Not Residential/Parks)
Old Urban (Residential/Parks)
New Urban
Ag/Open

PCB Average
Concentration (ng/L)
204.0
40.0
4.0
0.2
0.2

As part of monitoring conducted by partners of the Small Tributaries Loading Strategy (STLS), in coordination
with the Regional Monitoring Program for Water Quality in San Francisco Bay (RMP)1, over 350
grab samples were collected for PCBs and over 600 grab samples were collected for mercury
across the five monitoring locations in the Santa Clara Basin between 2003 and 2017. The
Guadalupe River station accounted for a majority of the samples for PCBs (126 of 199 total) and
mercury (278 of 387).
Table 8-2 presents a summary of the time period(s) covered by each of the five monitoring locations.

The RMP is a collaborative effort between the San Francisco Estuary Institute (SFEI), the San Francisco
Regional Water Quality Control Board, and the regulated discharger community.
1
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Table 8-2. Summary of data collected in Santa Clara Basin watersheds from WY 2003 – WY 2017 via STLS
partners.
Water Year (October 1st – September 30th)

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

STLS Station Name

Coyote Creek

--

--

●

●

--

--

--

--

--

--

--

--

●

●

--

Guadalupe at
Foxworthy Road

--

--

--

--

●

--

--

--

--

--

--

--

--

--

●

Guadalupe River

●

●

●

●

●

●

●

●

●

●

●

●

●

--

--

--

--

--

-●

●

Stevens Creek

--

--

--

--

--

--

--

--

--

Sunnyvale East
Channel

--

--

--

--

--

--

--

--

--

●

●

●

--

--

--

Table 8-3 presents a summary of land areas with PCB and mercury land uses in the Santa Clara Basin
discharging to San Francisco Bay (i.e., SCVURPPP RAA Limits). For each STLS station used for
model validation, Table 8-4 summarizes the associated land use distribution, computed percent
imperviousness (based on the National Land Cover Dataset [NLDC]), and RWSM-calibrated PCB
runoff concentrations.
Table 8-3. Summary of land areas in each PCB/mercury land category area in the SCVURPPP RAA Limits.
Land Use
Category

Summary
Area (acres)

% Total Area

286,024

64.2%

24,740

5.5%

8,758

2.0%

Old Urban (Not Residential/Parks)

33,344

7.5%

Old Urban (Residential/Parks)

92,990

20.9%

445,857

100.0%

Ag/Open
New Urban
Old Industrial

Total

Figure 8-1 through Figure 8-5 show drainage area boundaries and land use categories for the five STLS
monitoring locations. For the catchment boundaries shown in the map, Table 8-4 summarizes land
use distribution and modeled percent imperviousness. These sites present a mix of small-scale, isolated
and highly urbanized locations and large watersheds containing a mix of land use categories, including
open space, to validate the model PCB response against observed data for multiple storms.
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Figure 8-1. Map of the Coyote Creek STLS monitoring station and drainage area.
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Figure 8-2. Map of the Guadalupe River STLS monitoring station and drainage area.
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Figure 8-3. Map of the Guadalupe River at Foxworthy Road STLS monitoring station and drainage area.
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Figure 8-4. Map of the Stevens Creek STLS monitoring station and drainage area.
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Figure 8-5. Map of the Sunnyvale East Channel STLS monitoring station and drainage area.

64

September 2020

Santa Clara Valley Reasonable Assurance Analysis

Table 8-4. Distribution of PCB and mercury land uses and percent impervious cover for the five STLS
monitoring locations.

Land Use Category

Coyote
Creek

Guadalupe
River

Guadalupe
River at
Foxworthy
Road

Sunnyvale
East
Channel

Stevens
Creek

Total Area (acres)
Ag/Open

174,364

59,637

10,001

52

12,275

New Urban

8,435

3,450

672

40

270

Old Industrial

1,502

1,866

13

142

117

4,948

7,972

1,082

936

715

15,224

28,702

5,614

2,469

3,438

204,474

101,626

17,382

3,639

16,815

Old Urban (Not
Residential/Parks)
Old Urban
(Residential/Parks)
Total Area (acres)

Percent of Total Area
Ag/Open

85.3%

58.7%

57.5%

1.4%

73.0%

New Urban

4.1%

3.4%

3.9%

1.1%

1.6%

Old Industrial

0.7%

1.8%

0.1%

3.9%

0.7%

2.4%

7.8%

6.2%

25.7%

4.3%

7.4%

28.2%

32.3%

67.8%

20.4%

Old Urban (Not
Residential/Parks)
Old Urban
(Residential/Parks)

Percent Impervious Cover
Ag/Open

0.5%

1.1%

0.9%

28.0%

0.5%

New Urban

32.9%

35.6%

23.9%

57.9%

14.9%

Old Industrial
Old Urban (Not
Residential/Parks)

65.9%

66.9%

42.3%

74.2%

39.9%

51.1%

53.0%

48.3%

59.0%

41.4%

38.0%

32.6%

30.5%

40.5%

25.7%

Old Urban
(Residential/Parks)

Except for Sunnyvale East Channel, which is about 98 percent “Old Urban” and “Old Industrial”, the
drainage areas for the other four STLS stations are composed of at least 50 percent “Ag/Open” land
use categories. These drainage areas for the five monitoring locations were already represented
explicitly in the model subwatershed delineations, allowing for comparison of the model’s PCB
prediction to observed STLS monitoring data. Figure 8-6 through Figure 8-10 present validation
comparisons for five storm events, one for each STLS monitoring location. These plots show the
modeled PCB concentration from the watershed model versus the observed grab sample
concentrations. The observed data in most cases bracket the model concentrations and demonstrate
the model’s capability to reproduce the same magnitude PCB concentrations, even though timing of
peaks may be slightly off because of differences in the timing of small-scale rainfall runoff variability.
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In some cases, such as Sunnyvale East Channel, the model result matches the grab sample peak
concentrations. In the case of the 3-day storm sequence shown at Stevens Creek (Figure 8-10), the
model peak is highest for the first day and reduces for the second and third day. The model uses a
build-up wash-off approach for sediment, and PCBs are associated with sediment. Figure 8-10
demonstrates that the model predicts the potential magnitude of observed PCB concentrations on the
first day, but there was not enough time to build-up loads before the second day’s event. Because of
uncertainties in the timing of rainfall events, tuning rates to match the second day peaks at Stevens
Creek would cause overprediction for other events and locations.

Figure 8-6. Modeled vs. observed PCBs for a selected storm at Coyote Creek Gage (12/27/2014 - 12/29/2014).

Figure 8-7. Modeled vs. observed PCBs for a selected storm at Guadalupe River Gage (11/7/2002 - 11/9/2002).
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Figure 8-8. Modeled vs. observed PCBs for a selected storm at Guadalupe River at Foxworth Road (10/12/2009
- 10/14/2009).

Figure 8-9. Modeled vs. observed PCBs for a selected storm at Sunnyvale East Channel (4/12/2012 - 4/14/2012).
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Figure 8-10. Modeled vs. observed PCBs for a selected storm at Stevens Creek Gage (2/17/2011 - 2/19/2011).
The timeseries comparisons for PCBs were for specific storms and locations and included limited
samples during wet-weather events. Figure 8-11 and Figure 8-12 show boxplot ranges of modeled
sediment and PCB concentrations associated with the top 1 percent of flows that were queried and
compared against the full set of observed sediment and PCB samples respectively, at each station. A
limited number of the observed samples (n values shown) were plotted against all concentrations that
met the 1 percent flow threshold; therefore, the median of the modeled values are expected to be lower
than the median of the limited number of samples. Nevertheless, those summary plots suggest that the
relative variability of concentrations predicted by the model between stations generally follows the
pattern of observed.
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Figure 8-11. Summary of modeled concentrations as boxplots (for the top 1% of modeled flows) vs. observed
sediment storm sample concentration at the five SLTS stations.

Figure 8-12. Summary of modeled concentrations as boxplots (for the top 1% of modeled flows) vs. observed
PCBs storm sample concentration at the five SLTS stations.
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Like the analysis for the validation drainage areas above, the RWSM land use concentrations for PCBs
were combined with the baseline LSPC model to provide an estimate of PCB loads throughout the
Santa Clara Basin. The GIS layer for the PCBs/mercury land use categories (Figure 4-5 and Table
8-3) was intersected with the modeled HRU layer to estimate the contribution of PCBs from each land
use at the subwatershed level. Basin-wide sediment, PCB, and mercury loads were estimated for water
year 20022 (10/1/2001 to 9/30/2002). Mercury results will be further discussed in Section 9. Figure
8-13 shows the relative contributions of cohesive/suspended sediment and PCBs by land use for water
year 2002. The loads “at source” represent edge-of-field summaries of sediment and PCB loads,
whereas the “delivered” loads account for instream pollutant transport impacts. The “delivered” loads
have been adjusted to reflect the mass from each source that reaches the Bay. Many of the land use
areas are located near the shoreline of the Bay; therefore, the losses via in-stream transport are lower
for those areas than for others that are farther upstream. Figure 8-14 presents the unit-area sediment
and PCBs loads at the source (left) and the sediment and PCBs loads from each subwatershed that are
ultimately delivered to the Bay (right).

For the RAA analysis and direct comparison to TMDL WLAs based on average annual loading conditions,
the Bay Area RAA Guidance recommends two options for simulation of baseline loading: (1) water years
2000-2009 (for long-term continuous simulation), or (2) water year 2002 (for representative water year).
2
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Figure 8-13. Distribution of cohesive sediment and PCB loads by land use category for an average water year
(2002) – “Source” is edge-of-field load; “Delivered” is adjusted for instream transport losses and
represents loads to the Bay.
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Figure 8-14. Modeled sediment and PCB unit-area loads (at source) by subwatershed in the Santa Clara Basin.
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9 MERCURY LOADING
Mercury was also sampled at all five STLS station locations presented in Section 8. The observed data
showed high concentrations associated with the mining district in the Guadalupe watershed. The
average RWSM values are not representative of Guadalupe sources, but are assumed to be
representative of regional long-term mean concentrations from developed areas. Because the mining
areas are also not part of the MRP area under consideration for this analysis, validation results from
the two Guadalupe stations (which include drainage from the mining areas) were excluded in the
validation comparisons. SFEI calibrated mercury runoff concentrations for RWSM based on the same
land use categories utilized for modeling PCBs, although the TMDL (SFBRWQCB 2006 and 2008a)
and other research has not established that different mercury concentrations can be linked to these
land uses. Since the major source of mercury from urban areas is generally understood to result from
atmospheric deposition, mercury loading from urban land is expected to be more a function of
imperviousness than land use. Regardless, since RWSM concentrations are presently accepted as the
current primary method for estimating mercury loads to the Bay (BASMAA 2017), they were utilized
for the RAA. Mercury runoff concentrations from RWSM, based on PCB/mercury land use
categories presented in Section 8, were combined with LSPC-modeled hydrology to model mercury
loading from each of these drainage areas.
Table 9-1. Average RWSM runoff concentrations for mercury (BASMAA 2017, Geosyntec Consultants 2019,
Wu et al. 2017)
Land Use
Category
Old Industrial
Old Urban – Not Res/Parks
Old Urban – Res/Parks
New Urban
Ag/Open

Mercury Average
Concentration (ng/L)
40.0
63.0
63.0
3.0
80.0

Previous SFEI studies of sediment and mercury in other regional tributaries have demonstrated a
positive relationship between instream sediment and mercury concentrations. Results from a mercury
monitoring study conducted in an urban tributary in Hayward, CA are plotted in black in the upperleft panel of Figure 9-1 (McKee et al. 2009). The other panels in Figure 9-1 present the results of
modeled sediment and mercury concentrations for the modeled drainage areas corresponding to the
three STLS monitoring locations. Consolidated data from these three stations are superimposed in
blue on the Hayward samples, showing how those levels trend slightly higher than the Hayward levels,
although the slopes are similar. The slope of the line provides a rough estimate of mercury
concentration relative to sediment concentrations; however, because the trend line does not intersect
at zero, it is reasonable to expect some level of background mercury concentration in the water
column, presumably from background sources, when sediment concentrations are near zero.
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Figure 9-1. Modeled (orange) vs. observed (blue) mercury trends for SLTS sampling sites.
When applied to the timeseries output, this approach by itself produces a linear relationship that
intersects the y-axis of Figure 9-1 at the zero point; however, the observed STLS relationships (McKee
et al. 2009) suggest that the intercept is not zero. To better reflect this trend, a background mercury
concentration of 20 ng/L was assigned to modeled baseflows as shown Figure 9-1. The model also
assumes atmospheric wet-deposition concentration of 9.7 ng/L and a dry-deposition rate of 19
µg/m2/year; however, studies also indicated that only about 5 percent of the atmospheric deposition
load is exported from land into waters (SFBRWQCB 2008a). As a result, the model was parameterized
to reflect net mercury delivery to waterbodies from atmospheric deposition (0.485 ng/L wet deposition
and 0.95 µg/m2/year for dry deposition) (SFBRWQCB 2008a). With those two mercury loading
signatures added to represent contributions from natural sources, the RWSM land-based mercury
sediment estimates were proportionally adjusted (maintaining the same relative distributions by
source) to match the slope of the curve in the calibration panels shown in Figure 9-1.
Figure 9-2 through Figure 9-4 show modeled versus observed mercury concentrations for sampled
storm events using the sediment-based RWSM concentration values in order to assess model
performance at the same five STLS monitoring locations. The selected storm events are consistent
with the events presented in Section 8 showing PCB concentrations. In some cases, the model
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predicted mercury concentrations do not match the timing or peaks of the observed STLS
concentration data. Historic sources of mercury (i.e., mines), effects of reservoirs and groundwater
contributions, and other unknown processes may affect the timing or magnitude of the model
concentrations versus the observed grab samples. Figure 9-6 shows sediment and mercury source area
land use distribution and modeled mercury loads for water year 2002. The loads “at source” represent
edge-of-field summaries of sediment and mercury loads, whereas the “delivered” loads account for
instream pollutant transport impacts. The “delivered” loads have been adjusted to reflect the mass
from each source that reaches the Bay. Figure 9-7 is a map of unit-area sediment loads at the source
(left) and mercury loads from each subwatershed that are ultimately delivered to the Bay (right).

Figure 9-2. Modeled vs. observed mercury for a selected storm at Coyote Creek Gage (12/27/2014 - 12/29/2014).
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Figure 9-3. Modeled vs. observed mercury for a selected storm at Sunnyvale East Channel (4/12/2012 4/14/2012).

Figure 9-4. Modeled vs. observed mercury for a selected storm at Stevens Creek Gage (2/17/2011 - 2/19/2011).
Figure 9-5 shows the range of concentrations associated with the top 1 percent of flows that were
queried and compared against the full set of mercury samples respectively, at each station. A limited
number of observed sample (n values shown) were plotted against ALL modeled concentrations that
met the 1 percent flow threshold; therefore, the median values of modeled are expected to be lower
than the median value of the limited number of samples. With the exception of Guadalupe River, for
which mining-related loadings were not modeled, the summary plots suggest that the relative
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variability of concentrations predicted by the model between stations generally follows the pattern of
observed.

Figure 9-5. Summary of modeled concentrations (for the top 1% of modeled flows) vs. observed mercury storm
sample concentration at SLTS stations.
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Figure 9-6. Distribution of cohesive sediment and mercury loads by land use category for an average water
year (2002) –“Source” is edge-of-field load; “Delivered” is adjusted for instream transport losses
and represents loads to the Bay.
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Figure 9-7. Modeled sediment and mercury unit-area loads (at source) by subwatershed in SCVURPPP.
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10 IDENTIFICATION OF AREA FOR ANALYSIS
As recommended in the EPA RAA Guide and Bay Area RAA Guidance, the RAA provides an
accounting of sources of stormwater from areas addressed by Municipal Separate Storm Sewer System
(MS4) permits, areas addressed by other National Pollutant Discharge Elimination System (NPDES)
permits, and other non-permitted areas (e.g., open space) (BASMAA 2017, USEPA 2017). This allows
for estimation of stormwater improvement goals specific to areas addressed by MS4 permits, and
identification of management actions (e.g., GSI) that are designed to manage stormwater runoff from
these areas. The Bay Area RAA Guidance states that “if areas not subject to municipal jurisdiction
are included, their flows and loads should be distinguishable” (BASMAA 2017). Therefore, the RAA
area of analysis includes MS4 permitted areas, other NPDES permitted areas, and non-urban areas
with stormwater volumes estimated for each category. However, the stormwater improvement goal
for GSI was identified for only those areas addressed by the MRP. The following subsections describe
the processes for distinguishing PCB and mercury loads from the MRP area, other areas addressed by
NPDES permits (e.g., Caltrans, industrial areas), and non-urban open space/agriculture.

Non-Urban Open Space
The PCB and mercury TMDLs present WLAs specific to urban stormwater runoff. Consequently,
non-urban open space within the Santa Clara Basin was categorized as non-MS4 and separated into
distinguishable modeled areas for the RAA. These areas were identified by separating all the land
designated as Ag/Open in the ABAG land use layer from the other categories.

Public Schools
K-12 public schools are currently not subject to the NPDES requirements, including requirements for
new development and redevelopment. However, the State Water Resources Control Board (State
Water Board) recently released Guidance on Stormwater and Dry Weather Runoff Capture (California
Practices to Use Runoff Effectively) at Schools, which encourages public schools to collaborate with
Permittees on joint use projects that can capture stormwater runoff (SWRCB 2018). Additionally, the
State Water Board intends to incorporate K-12 public schools into the next Phase II NDPES
stormwater permit, which is currently scheduled for reissuance in 2021. To facilitate discussions on
potential collaborative efforts between K-12 schools and SCVURPPP Permittees, public school
parcels were separated from the MS4 permitted area to distinguish load contributions from these areas.

Caltrans
Caltrans operates with a statewide stormwater NPDES permit that regulates the discharge of
stormwater associated with the operation and management of the State’s highway system. Since the
State’s highways are permitted separately, these areas are classified as non-MS4. Caltrans properties
and rights-of-ways were provided by Caltrans directly to SCVURPPP and were used to distinguish
Caltrans areas and load contributions.

Industrial Stormwater Permits
Land areas with either individual NPDES permits or covered under the Industrial General Permit
(IGP) are regulated under a program separate from MS4 permits and must meet requirements outlined
in their respective permits for managing stormwater at the parcel or site level. SCVURPPP identified
land areas regulated by individual industrial NPDES permits by querying the USEPA Environmental
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Compliance History Online (ECHO) database and areas addressed by the IGP by querying the
Stormwater Multiple Application and Reporting System (SMARTS) database. These industrial parcel
areas were separated from the MS4 area within the model to distinguish MS4 load contributions from
those covered by the industrial permits. While these parcels encompass a relatively small area
compared to the size of the Santa Clara Basin, some of these facilities are located within areas of
higher pollutant loading.

Phase II Small MS4 Permits
Phase II Small MS4 permit which are considered as a non-traditional permit regulated separately form
industrial permits and the MRP. Within the SCVURPPP RAA boundary, Phase II Small MS4 permits
were identified by querying the State Water Board SMARTs database. San José State University
operates under a Phase II Small MS4 permit totaling approximately 131 acres within the City of San
José. This is the only Phase II Small MS4 permit which was identified within the SCRURPPP RAA
limits. Figure 10-1 shows MS4-permitted areas, other NPDES-permitted areas, and non-urban areas.
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Figure 10-1. MS4 permitted areas, other NPDES permitted areas, and non-urban areas considered in the area
of analysis.
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11 SUMMARY OF BASELINE POLLUTANT LOADS AND
STORMWATER IMPROVEMENT GOALS
Based on the modeling described in this report, the estimated average annual volume of water and
sediment, PCBs, and mercury loads that are delivered to the San Francisco Bay from Santa Clara
Basin watersheds are presented in Table 11-1. All estimates are based on Water Year 2002, a year with
average rainfall in the Bay Area, and represent the baseline loads of these pollutants to the San
Francisco Bay from urban stormwater runoff from the Santa Clara Basin at the time when the PCBs
and Mercury TMDLs were established.
Table 11-1. Estimated average annual water volume and sediment, PCB, and mercury load delivered to San
Francisco Bay from the Santa Clara Basin.
Land Use Category

Area
(acres)

Water
Volume
(ac-ft/year)

Sediment
Load
(Mg/year)

PCBs
Load
(kg/year)

Mercury
Load
(kg/year)

Ag/Open

286,024

35.4

18,107

0.03

13.01

New Urban

24,740

3.6

3,168

0.01

0.19

Old Industrial

8,758

1.1

1,615

1.69

0.35

Old Urban
(Not Residential/Parks)

33,344

4.4

5,136

1.05

1.79

Old Urban
(Residential/Parks)

92,990

12.5

10,335

0.22

3.95

445,857

57.1

38,361

2.99

19.30

Totals

The PCB and mercury loads presented in Table 11-1 were redistributed based on permitted entity in
Table 11-2 to provide a comparison between SCVURPPP Permittee-associated pollutant loads and
loads from other NPDES permitted and non-urban areas, as described in Section 10. SCVURPPP Copermittee area loads are approximately 74% and 29% of the total Santa Clara Basin PCBs and mercury
loads, respectively.
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Table 11-2. Land area and pollutant loading by the categories of permitted entities and non-urban areas.

143,747

PCBs
Load
(kg/year)
2.21

Mercury
Load
(kg/year)
5.60

286,024

0.03

13.01

Public Schools

4,567

0.12

0.21

Caltrans
Individual Industrial NPDES
Permit
Industrial General Permit
(IGP)
Phase 2 Small MS4

5,742

0.15

0.26

627

0.053

0.03

5,020

0.42

0.18

131

0.004

0.006

445,858

2.99

19.30

Permitted and Other Areas
SCVURPPP Permittees
Open Space
Other
NPDES
Permitted
Areas and
Non-Urban
Areas

Totals

Area
(acres)

Tables 11-3and Table 11-4 provide a summary of the calculation of Stormwater Improvement Goals,
or pollutant load reductions, to meet WLAs for PCBs and mercury, respectively. The tables
summarize values reported in the TMDLs for existing (baseline) pollutant and sediment loads for all
urban stormwater loads to the Bay (Rows 1 and 2, Column 1); sediment targets (Row 3); WLAs and
pollutant reductions assigned to all municipal stormwater discharges to the Bay (Rows 4 and 5,
Column 1); the portion of the WLAs assigned to the Santa Clara Basin (Row 4, Column 2); and the
existing pollutant and sediment loads and load reductions estimated by the RAA model for permitted
areas in the Santa Clara Basin designated (Rows 1, 2, and 5, Column 2). For PCBs, an 83.1 percent
reduction in annual loads is estimated for permitted discharges to meet the Santa Clara Basin’s portion
of the TMDL wasteload allocation. For mercury, the baseline annual load is estimated to be less than
the Santa Clara Basin’s portion of the wasteload allocation, requiring no load reduction. The model
is not determined to be under-predicting mercury load, as can be demonstrated by the validation of
modeled mercury concentrations presented in Section 9 and sediment loads (basis for mercury load
predictions) presented in Section 7.
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Table 11-3. Calculation of Stormwater Improvement Goals to Address PCBs TMDL
PCB Loads
TMDL Component

1

2

Bay-wide

Santa Clara
Basin

202

2.961

2,000,0002

17,9431

1

Existing PCB Load – Urban Stormwater (kg/year)

2

Existing Sediment Load (t/year)

3

Target Sediment Concentration (µg/kg)

12

n/a

Wasteload Allocation for PCBs in Urban
Stormwater Discharges (kg/year)
Load Reduction for Urban Stormwater Discharges
(kg/year)

22

0.52

183

2.464

902%

83.1%

4
5
6

Percent Reduction

1 Based on the RAA model. Represents loading from NPDES permitted areas (total load [2.99 kg/yr] – open space load [0.03
kg/yr] = 2.96 kg/yr)
2 Reference: SFBRWQCB 2008b
3 Calculated by subtracting the Municipal WLA from the Bay-wide Existing PCB Load.
4 Orange is calculated based on the difference between the RAA modeled Existing PCB Load (blue = 2.96 kg/yr) and the
Wasteload Allocation (green = 0.5 kg/yr)

Table 11-4. Calculation of Stormwater Improvement Goals to Address Mercury TMDL
Mercury Loads
1

2

Bay-wide

Santa Clara
Basin

TMDL Component

1

Existing Mercury Load (kg/year)

1602

6.291

2

Existing Sediment Load (t/year)

410,0002

17,9431

3

Target Sediment Concentration (mg/kg)

0.22

n/a

Wasteload Allocation for Urban Stormwater
Discharges(kg/year)
Load Reduction for Urban Stormwater
Discharges (kg/year)

822

232

783

04

48.82%

0%

4
5
6

Percent Reduction

1 Based on RAA the model. Represents loading from NPDES permitted areas (total load [19.30 kg/yr] – open space load [13.01
kg/yr] = 6.29 kg/yr)
2 Reference: SFBRWQCB 2006
3 Calculated by subtracting the Municipal WLA from the Bay-wide Existing Mercury Load.
4 Orange is calculated based on the difference between the RAA modeled Existing Mercury Load (blue = 6.29 kg/yr) and the
Wasteload Allocation (green = 23 kg/yr)
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12 PEER REVIEW
MRP provisions C.11.ii(2) and C.12.ii(2) require that MRP permittees ensure that the calculation
methods, models, model inputs and modeling assumptions used in the RAA have been validated
through a peer review process. To assist with the development and implementation of a regionally
consistent process, a regional RAA Work Group was created through BASMAA. The RAA Work
Group collectively created the peer review process used by MRP permittees, including the
development of peer review guidance and a set of questions to assist/focus the peer reviewers. The
guidance and questions were reviewed and modified based on Water Board staff review.
The scope of the peer review was focused on the methods, models, inputs, and assumptions used to
model the baseline conditions and load reduction benefits associated GSI. Estimations of PCB and
mercury load reductions associated with source controls, as described in the Bay Area RAA Guidance
(BASMAA 2017), were not included in the scope of the peer review. The peer review focused on
addressing the following four questions:
1. Have the modeling approach and components, including the calculation methods, model,
model inputs, and modeling assumptions, been adequately documented?
2. Are the modeling approach and components consistent with the guidelines and criteria
provided in the Bay Area RAA Guidance? If not, is the deviation adequately documented and
justified?
3. Are the modeling approach and components based on sound scientific knowledge, methods,
and practice, given the available information and data?
4. Are key assumptions or simplifications used in the modeling approach and components
reasonable and/or adequately justified?
For the baseline modeling portion of the RAA described in this report, these four questions were posed
to peer reviewers relative to the twelve (12) following modeling components:
A. Model Selection (rationale, spatial/temporal resolution, alignment with information
needs/data available)
B. Geographic area of analysis
C. Period of time used to model baseline condition
D. Method used for simulation of flows and pollutant loads
E. Representation of rainfall/ runoff processes
F. Representation of the variability in pollutant loadings based on land use
G. Representation of watershed characteristics (i.e., topography, imperviousness, drainage areas,
soils)
H. Watershed hydrology parameterization
I. Representation of meteorology (Precipitation, Evaporation, Temperature)
J. Representation of the drainage system
K. Baseline model calibration process - hydrology
L. Baseline model validation process - hydrology and pollutant loading
Coordination with the peer reviewers was conducted through the BASMAA Executive Director (ED).
Each RAA Work Group participant provided the BASMAA ED with technical review documents
(e.g., reports, memorandum, etc.) that should be reviewed. A standardized matrix was used by the
reviewers to organize their comments and suggestions was also developed through this process.
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Peer reviewer comments on the SCVURPPP Phase I RAA Report showed that each of the above
components were mostly determined to be adequately documented and justified and based on sound
scientific knowledge, methods, and practice. To improve documentation of the baseline model, the
peer reviewers provided the following suggestions for the Phase I RAA Report:
•
•
•
•
•
•
•

Additional clarity was requested regarding how pollutant concentrations specific to each land
use were utilized in the model in combination with sediment transport processes.
Additional clarity was requested regarding documentation of modeling assumptions
associated with directly connected impervious area (DCIA).
Additional clarity was requested regarding the sources of spatial data characterizing soils (i.e.,
SSURGO) and used as the basis for modeling assumptions.
Additional clarity was requested regarding the purpose of HRUs for characterizing hydrologic
response, and how impervious cover was used in the development of the HRUs.
Additional clarity was requested regarding the documentation of the spatial variability of
rainfall datasets (PRISM and NLDAS2) utilized by the model.
Additional clarity was requested regarding documentation of the flow gages utilized for model
hydrology calibration and validation.
Additional clarity was requested regarding the presentation of water quality validation results
utilizing statistical box plots. Methods used to demonstrate model performance for the
validation process were limited by the number of samples available at each of the water quality
monitoring stations.

Each peer reviewer’s comment was reviewed by the SCVURPPP RAA consultant team and
modifications to the calculation methods, models, model inputs, and modeling assumptions described
in this report were performed accordingly. Responses were also provided to the peer reviewers. A
summary of the comments received from peer reviewers and associated responses from the
SCVURPPP RAA consultant team can be found in Appendix A.
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89

September 2020

Santa Clara Valley Reasonable Assurance Analysis
Table A-1. RAA Phase I Peer Review Comments/Response – Reviewer #1

ID

1A

1B

A-1

Component

Model Selection
(rationale,
spatial/temporal
resolution,
alignment with
information
needs/data
available)

Geographic area of
analysis

RAA Guidance Document
References and Considerations
for Review

Section 3.2/3.4/4.1/4.5.1 of
RAA Guidance Document
EPA, 2009. Section 3.3.1
Guidance Document on the
Development, Evaluation and
Application of Environmental
Models,
https://www.epa.gov/measure
ments-modeling/guidancedocument-developmentevaluation-and-applicationenvironmental-models

Section 3.3 of RAA Guidance
Document.

Attached RAA
Technical
Documentation
Reference

Notes for Peer Reviewer

Phase I Baseline
Modeling Report,
Sections 1 through
9.

Per the RAA Guidance
Document (Section 3.2.2), a
"computational method" was
selected as the baseline model,
based on LSPC (listed as an
acceptable model in Table 4-1 of
the RAA Guidance Document).
Selection of the baseline model
considered study questions to be
answered, previous modeling
studies, data needs and
availability, and model processes
that could be utilized to
represent the hydrologic and
PCB and mercury loading
characteristics of the
watersheds. Rather than fully
document the assessment of
available data that informed
model selection, the report
focuses on demonstrating how
data was used for model
configuration.

Phase I Baseline
Modeling Report,
Sections 3 and 10.

Section 3 of the Phase I
Baseline Modeling Report
documents the model domain for
all Santa Clara Basin
watersheds. Section 10 of the
Phase I Baseline Modeling
Report documents the area of
analysis used for quantifying
loads for comparison with
countywide TMDL wasteload
allocations and determination of
pollutant load reduction goals. All
loads for Co-permittees and
other areas are distinguished
and considered in load estimates
for the area of analysis.

Is the component (see
column B) adequately
documented?

Yes

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Yes

Yes

Yes

No response needed.

Yes

Yes

Yes

No response needed.

Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

Response

Yes, the geographic areas
of analysis for the county
and permittees are nicely
documented in the draft
document. Section 10
describes high-detail
spatial anlaysis used to
parse out areas regulated
under other permits or not
at all.
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ID

Component

RAA Guidance Document
References and Considerations
for Review

Attached RAA
Technical
Documentation
Reference

Notes for Peer Reviewer

Is the component (see
column B) adequately
documented?

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Yes

Yes

Yes

No response needed.

Yes

Yes

Yes

No response needed.

Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

Response

Yes, water year 2002 is
used.

1C

1D

A-2

Period of time used
to model baseline
condition

Method used for
simulation of flows
and pollutant loads

Section 3.4, page 20-21 of
RAA Guidance Document.

Section 4.1.2/ Page 29 of
RAA Guidance Document.

Phase I Baseline
Modeling Report,
Section 8 (p. 68),
Section 8 (p. 75),
and Section 11
(Tables 11-2 and
11-3).

Water Year 2002 was selected
as the representative average
loading condition, consistent with
the RAA Guidance Document

Phase I Baseline
Modeling Report,
Section 2 through
9.

LSPC provides dynamic
continuous simulation of flows
and pollutant loads. LSPC is
listed as an available model
acceptable for use for Bay Area
RAAs (Table 4.1 of RAA
Guidance Document). LSPC
includes simulation of surface
rainfall/runoff process and
represents baseflow through
simulation of shallow
groundwater storage and release
to each stream (see Figure 2-2
of Phase I Baseline Modeling
Report). Hydrology was
calibrated based on all available
flow data. LSPC utilized land use
EMCs from the SFEI RWSM for
simulation of PCB and mercury
loads (see Figure 2-3 of Phase I
Baseline Modeling Report),
which was validated based on
available monitoring data within
the County (Sections 8 and 9).

Yes
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ID

1E

Component

Representation of
rainfall/ runoff
processes

RAA Guidance Document
References and Considerations
for Review

Section 4.1.2/ Page 29 and
Table 4.1 of RAA Guidance
Document.

Attached RAA
Technical
Documentation
Reference

Phase I Baseline
Modeling Report,
Section2 through 6.

Notes for Peer Reviewer

LSPC provides dynamic
continuous simulation of flows
and pollutant loads. LSPC is
listed as an available model
acceptable for use for Bay Area
RAAs (Table 4.1 of RAA
Guidance Document).

Is the component (see
column B) adequately
documented?

No. The equation for
effective impervious area
does not make sense (pg
21, first paragraph). How
does the product of
mapped impervious area
and diretly connected
impervious area equal
effective impervious area?
Does this refer to the
"intersection" of these two
spatial layers, in a GIS
sense? Or perhaps I do
not understand the
procedure. Some further
nuance in describing the
method for deriving EIAwhich is useful based on
literature- would improve
the estimation of runoff
that influences loading.

Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Column F Response:
Section 4.5 was modified to
more explicitly explain the
calculation of EIA with
associated units to avoid
confusion.

Yes

Is there an inherent
assumption
associated with
using effective
impervious area
and pollutant
loads? Would
some sedimentpotentially with
mercury or PCBs,
be washed off the
non-connected
impervious area
that would not be
included in the
DCIA?

See cell F7. There
are regression
estimates in
literature for DCIA
that do not appear
to be referenced.
They may not be
relevant for this
jurisdiction, but
they need to be
recognized.

Column H Response:
DCIA is used to adjust MIA
because HRUs are modeled
in parallel. Water from one
HRU does not flow over
another before reaching a
stream routing segment. This
adjustment is commonly
made in models to better
account for disconnection
that are not explicitly
represented. As described in
Section 1.2, runoff
concentrations vary by land
use; therefore, adjustments in
HRU area also result in
adjustments in loading
potential. Pervious areas will
have less runoff than their
impervious counterparts.
Column I Response:
See response above for
Column F.

1F

A-3

Representation of
the variability in
pollutant loadings
based on land use

Section 4.1.2/ Page 29 and
Table 4-3 in the RAA
Guidance Document. Note
that due to paucity of data, all
programs are using the
Regional Watershed
Spreadsheet Model (RWSM)
land-use based average
concentrations for PCBs and
Mercury pollutant loading (as
suggested by Table 4-4 in the
RAA Guidance Document).
RWSM Overview and data
summary is provided in
"Regional Watershed
Spreadsheet Model (RWSM).
Year 6 Final Report" (SFEI,
2017). We are not asking
that the RWSM itself be peer
reviewed as part of this effort.

Phase I Baseline
Modeling Report,
Section 2, 8, and 9.

RWSM land use average
concentrations were combined
with LSPC hydrologic and
sediment modeling results for
estimation of pollutant loads.

Yes

Yes

Yes

Yes

No response needed.
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ID

Component

RAA Guidance Document
References and Considerations
for Review

Attached RAA
Technical
Documentation
Reference

Notes for Peer Reviewer

Is the component (see
column B) adequately
documented?

Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

1G

Representation of
watershed
characteristics (i.e.,
topography,
imperviousness,
drainage areas,
soils)

Table 4-4 of RAA Guidance
Document for Suggested
Data Sources.

Phase I Baseline
Modeling Report,
Section 3 through
9.

Yes, the description of
datasets used to
represent the watershed
characteristics is highly
detailed.

Yes

Yes

1H

Watershed
hydrology
parameterization

Should be consistent with
generally accepted
hydrologic principles and
appropriate for model used,
and support a level of model
complexity that aligns with
the data available.

Phase I Baseline
Modeling Report,
Section 2 through
4.

Yes

Yes

Yes

1I

A-4

Representation of
meteorology
(Precipitation,
Evaporation,
Temperature)

Table 4-4 of RAA Guidance
Document for Suggested
Data Sources.

Phase I Baseline
Modeling Report,
Section 5.

Was the PRISM data ever
validated against local
rain gauge data?

Yes

Yes

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?
From Figure 4-2, is
more detailed
SSURGO data with
soil stratification of
the upper layers
used in the
analysis?
There is better data
available from new
SSURGO layers
for many areas that
can yield a
composite k-sat
and underlying kvalues based on
soil type. For
stormwater
planning, this is
important. BMP
excavation may go
deeper than the top
layer. Further, if a
layer below the top
layer has a lower ksat value, it would
be the limiting layer
for infiltration. It
may be more
effective to use the
lowest value of ksat within the soil
horizon, or use an
average value.
Some discussion of
this would be
useful

Response

Column I Response:
The most current data
available were used in this
effort. The most current
SSURGO data (and all
associated attribute
information) were depthweighted and used for 98%
of the watersheds modeled in
this effort. Data gaps were
patched with the older
STATSGO data.

Yes

No response needed.

Yes

Column F Response:
PRISM precipitation have
been compared against
independently collected
rainfall data and found to be
representative. The benefit of
reflecting spatial variability in
the model toward the
calibration tends to be
greater when gridded data
are used as compared to
observed stations only—
especially where rainfall
variability is notable over
relatively short distances.
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ID

Component

RAA Guidance Document
References and Considerations
for Review

Attached RAA
Technical
Documentation
Reference

Notes for Peer Reviewer

Is the component (see
column B) adequately
documented?

Phase I Baseline
Modeling Report,
Section 3.

As the focus of the modeling
project is watershed hydrology
and pollutant loading and not
hydraulic analysis, the drainage
network was not an emphasis of
model configuration and was
therefore represented as simple
representative channels for each
model subwatershed (this was to
ensure proper timing of flow
routing). For notable watersheds
utilized for calibration, details for
the drainage system were
incorporated into the LSPC
model in order to isolate
hydrologic processes from other
factors influencing flow routing,
and focus the calibration of
hydrologic and sediment
transport processes associated
with the land surface.

The HRU approach that
simplifies the drainage
system based on
response units is one
method to simplify
hydrologic modeling. A
note discussing how the
accuracy of runoff
estimates relates to the
size of the HRU and
corresponding estimation
procedure would be
useful.

1K

Baseline model
calibration process
- hydrology

Section 4.4.2 of the RAA
Guidance Document.
Accepted calibration range
for average annual results
provided in Table 4-2 of RAA
Guidance Document.
Calibration period should
match or be representative of
baseline modeling period.

Phase I Baseline
Modeling Report,
Section 6.

The documented calibration
process for hydrology and
sediment go beyond the
minimum reporting metrics
suggested by the RAA Guidance
Document, and provide a full
description of model
performance under a range of
conditions. The model tends to
over-predict sediment loads
during wetter periods (see Table
7-4 and Figure 7-10 of Phase I
Baseline Modeling Report),
adding a degree of
conservativeness to the RAA in
terms of assessing necessary
load reductions to meet TMDL
wasteload allocations.

Yes, the approach uses
the full hydrologic record
for 3 sub-watershed
areas, chosen to
represent urbanized,
forested, and mixed
areas. Runoff was
compared to observed
gauge data.

1L

Baseline model
validation process hydrology and
pollutant loading

Section 4.4.2 of the RAA
Guidance Document

Phase I Baseline
Modeling Report,
Sections 6.4, 6.5,
7, 8, and 9.

The model was validated for
hydrology, sediment loading,
PCBs, and mercury.

Yes

1J

A-5

Representation of
the drainage
system

Table 4-4 of RAA Guidance
Document for Suggested
Data Sources; Detailed
routing of flows not warranted
at this model scale. Please
review general watershed to
receiving water "routing" for
annual calibration and
handling of baseflow
contributions.

Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Column I Response:
Added two sentences to
further clarify the benefit an
HRU-based approach
provides for building a more
representative model:

Yes

"Stratifying land use with
imperviousness, soil, and
slope introduces more texture
for characterizing spatial
variability of hydrology than
using land use alone. It also
provides a basis for
compartmentalizing
parameters. For example, all
HRUs of a given soil type can
have the same infiltration
rate, but different interception
storage values because that
varies by land use and
vegetative cover."

Yes

Yes

Yes

Yes

It is not clear if
evaluations in
futher watersheds
would improve the
model's
performance.

Column I Response:
Comment noted. All
watersheds with available
monitoring data were
considered in the model
calibration/validation process.

Yes

Yes

Yes

No response needed.

September 2020

Santa Clara Valley Reasonable Assurance Analysis
Table A-2. RAA Phase I Peer Review Comments/Response – Reviewer #2
A

ID

1A

1B

A-6

B

Component

Model Selection
(rationale ,
spatial/temporal
resolution,
alignment with
information
needs/data
available)

Geographic area of
analysis

C

RAA Guidance Document
References and Considerations
for Review

Section 3.2/3.4/4.1/4.5.1 of
RAA Guidance Document
EPA, 2009. Section 3.3.1
Guidance Document on the
Development, Evaluation and
Application of Environmental
Models,
https://www.epa.gov/measure
ments-modeling/guidancedocument-developmentevaluation-and-applicationenvironmental-models

Section 3.3 of RAA Guidance
Document.

D

E

F

G
Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

Attached RAA
Technical
Documentation
Reference

Notes for Peer Reviewer

Is the component (see
column B) adequately
documented?

Phase I Baseline
Modeling Report,
Sections 1 through
9.

Per the RAA Guidance
Document (Section 3.2.2), a
"computational method" was
selected as the baseline model,
based on LSPC (listed as an
acceptable model in Table 4-1 of
the RAA Guidance Document).
Selection of the baseline model
considered study questions to be
answered, previous modeling
studies , data needs and
availability, and model processes
that could be utilized to
represent the hydrologic and
PCB and mercury loading
characteristics of the
watersheds. Rather than fully
document the assessment of
available data that informed
model selection, the report
focuses on demonstrating how
data was used for model
configuration.

Yes; they use the Loading
Simulation Program in C
(LSPC) to simulate
hydrology and sediment
loads. They calculate Hg
and PCB loads for a few
sample events and divide
by mean sediment
concentration to get Hg or
PCB concentration on
sediment, which they then
assume is constant.

Section 3 of the Phase I
Baseline Modeling Report
documents the model domain for
all Santa Clara Basin
watersheds. Section 10 of the
Phase I Baseline Modeling
Report documents the area of
analysis used for quantifying
loads for comparison with
countywide TMDL wasteload
allocations and determination of
pollutant load reduction goals. All
loads for Co-permittees and
other areas are distinguished
and considered in load estimates
for the area of analysis.

Mostly; p1 has a section
"Designation of the Area
Addressed by the
Analysis", and
distinguishes between the
RAA area (MRP and
NPDES) and non-RAA
areas (open space and
impoundments), which I
think corresponds to
SCVURPPP RAA area
and "Santa Clara County
Watersheds" areas in
Figure 3-1...but it would
be helpful to have an
overview study area
diagram showing the RAA
area and non-RAA area,
and MRP and NPDES
areas as separate if that
is in fact an important
distinction. The basemap
for such a map could be
the topographic map or
streets map basemaps in
ArcGIS, with the RAA
boundary from Figure 3-1.
An overview map of this
type would help orient the
reader.

Phase I Baseline
Modeling Report,
Sections 3 and 10.

Yes, LSPC is listed as an
acceptable model in the GD
(Table 4-1).

Yes; the definition of the
study area follows the GD.

H

I

J

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Yes; use of
sediment
concentration
instead of waterbased
concentration is
justified by the
nature of the
pollutants.

Yes; the approach
taken is reasonable
and reflects current
state of the art.

No responses needed.

Yes.

Column E Response:
Note that the discussion in
Section 1 (p. 1) referenced in
the comment is providing an
overview of the RAA process
as described by the USEPA
RAA Guide and RAA
Guidance Document, and is
not yet discussing the area
specifically addressed by this
RAA. Sections 3 and 4
provide a full description of
the area of analysis
addressed by the RAA.

Yes.
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A

B

ID

Component

1C

Period of time used
to model baseline
condition

1D

A-7

Method used for
simulation of flows
and pollutant loads

C

RAA Guidance Document
References and Considerations
for Review

Section 3.4, page 20-21 of
RAA Guidance Document.

Section 4.1.2/ Page 29 of
RAA Guidance Document.

D

Attached RAA
Technical
Documentation
Reference

Phase I Baseline
Modeling Report,
Section 8 (p. 68),
Section 8 (p. 75),
and Section 11
(Tables 11-2 and
11-3).

Phase I Baseline
Modeling Report,
Section 2 through
9.

E

Notes for Peer Reviewer

Water Year 2002 was selected
as the representative average
loading condition, consistent with
the RAA Guidance Document

LSPC provides dynamic
continuous simulation of flows
and pollutant loads. LSPC is
listed as an available model
acceptable for use for Bay Area
RAAs (Table 4.1 of RAA
Guidance Document). LSPC
includes simulation of surface
rainfall/runoff process and
represents baseflow through
simulation of shallow
groundwater storage and release
to each stream (see Figure 2-2
of Phase I Baseline Modeling
Report). Hydrology was
calibrated based on all available
flow data. LSPC utilized land use
EMCs from the SFEI RWSM for
simulation of PCB and mercury
loads (see Figure 2-3 of Phase I
Baseline Modeling Report),
which was validated based on
available monitoring data within
the County (Sections 8 and 9).

F

Is the component (see
column B) adequately
documented?

Yes, they use the 2002
water year.

Yes, Figure 2-3 explains
the modeling approach
well, though I wasn't sure
if contaminant
concentrations on
sediment differ by land
use as of p 6 (see column
H). Just clarify on p6 that
sediment concentration
differs by land use.

G
Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

H

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

Yes; 2002 is specified as
an acceptable water year
for the analysis.

The GD justiifies
the use of 2002 as
representative.

The GD does not specify
whether water or sediment
concentrations of
contaminants is preferable.

Main assumptions
include that the
contaminant
concentrations in
the RWSM
represent the longterm mean
concentrations
accurately, and
that contaminant
concentrations on
sediment are
constant over time.
As of p. 6, it's not
clear if
concentrations on
sediment vary by
land use or not,
though p. 16 says
that the land use
data allowed for
contaminant
concentrations to
be assigned
spatially--I assume
that means that
concentrations on
sediment varied by
land use. Please
clarify if that's not
the case.

I
Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?
Yes, assuming that
the mean year is
the most important
for loading to the
coast (could be the
5 or 10-year event
that determines
long-term loading
rates).

Yes, the LSPC is
fine for this
application, and the
strategy to use
contaminant
concentration on
sediment instead of
in water is good
(unless sediment
concentration is
assumed constant,
in which case the
spatial pattern in
loadings will not
reflect hotspots
from certain land
uses (e.g. Old
Industrial, which
probably has high
Hg/PCB loads but
low sediment
concentrations
since I assume it's
mostly non-eroding
impervious
surfaces (concrete,
asphalt, etc).

J

Response

No responses needed.

Column H Response:
Yes, contaminant
concentrations vary by land
use. In step 1, land-use
based loads are generated
using RWSM land-use
concentrations. Those loads
are then attributed to
sediment (instead of flow) in
step 2, preserving the mass
balance. Loading still varies
by land use.
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A

ID

1E

1F

A-8

B

Component

Representation of
rainfall/ runoff
processes

Representation of
the variability in
pollutant loadings
based on land use

C

RAA Guidance Document
References and Considerations
for Review

Section 4.1.2/ Page 29 and
Table 4.1 of RAA Guidance
Document.

Section 4.1.2/ Page 29 and
Table 4-3 in the RAA
Guidance Document. Note
that due to paucity of data, all
programs are using the
Regional Watershed
Spreadsheet Model (RWSM)
land-use based average
concentrations for PCBs and
Mercury pollutant loading (as
suggested by Table 4-4 in the
RAA Guidance Document).
RWSM Overview and data
summary is provided in
"Regional Watershed
Spreadsheet Model (RWSM).
Year 6 Final Report" (SFEI,
2017). We are not asking
that the RWSM itself be peer
reviewed as part of this effort.

D

Attached RAA
Technical
Documentation
Reference

Phase I Baseline
Modeling Report,
Section2 through 6.

Phase I Baseline
Modeling Report,
Section 2, 8, and 9.

E

Notes for Peer Reviewer

LSPC provides dynamic
continuous simulation of flows
and pollutant loads. LSPC is
listed as an available model
acceptable for use for Bay Area
RAAs (Table 4.1 of RAA
Guidance Document).

RWSM land use average
concentrations were combined
with LSPC hydrologic and
sediment modeling results for
estimation of pollutant loads.

F

Is the component (see
column B) adequately
documented?

Mostly; they use
Hydrologic Response
Units (HRUs) in the
LSPC. On p 19, please
start the section with a
sentence about how
Impervious cover was
used in the model. The
layers used to identify
HRUs differ--for example
Figure 4-4 does not have
geology but does have
imperviousness, but the
text on p21, 4th bullet
point, lists bedrock
geology but not
impervious (which is a
secondary attribute used
to inform model
parameter selection).
And then Table 4-3 lists
only soil, slop, and land
use. Which variables
were used in the end to
define the HRUs? Please
make the figures and text
consistent.

Yes; figures 8-14 and
a=9-7 clearly show
loading rates from each
cell that reach the bay.
The RWSM is used to
calculate long-term
loading rates, then those
loads are divided by
sediment load to get
contaminant load on
sediment. Modelled
sediment load is then
multiplied by contaminant
concentration on
sediment to get load.

G

H

I

J

Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Yes, LSPC is listed as an
acceptable model in the GD
(Table 4-1).

Yes, but clarify if
geology was
considered, and if
so, what geologic
units are present in
the watershed and
how they are
hypothesized to
impact runoff
processes
(preferably a map).

Yes; they followed the GD.

They assume the
RWSM
concentrations are
correct and
represent the longterm mean
concentration, and
that concentration
on sediment is
constant for all
events including
first flush. The last
assumption isn't
stated but should
be; this could be
erroneous
particularly if Hg is
predominantly from
atmospheric
deposition (and
therefore would
have higher
concentrations on
sediment during
the first flush)

Yes, LSPC is
adequate for
modeling hydrology
in this type of
watershed.

The methods used
are defensible; just
articulate the
assumptions about
concentrations on
sediment more
clearly.

Column F Response:
Added explanation to Section
4.4 on how impervious cover
was used in development of
the HRUs.
Column H Response:
Removed mention of
geology. While it is an
example of a possible HRU
attribute, geology was not
used in this study.

Column H Response:
Discussion of atmospheric
sources of mercury is
provided in Section 9. As
suggested by the BASMAA
RAA guidance document,
RWSM EMCs provide a basis
for spatial variability of PCB
and mercury concentrations
by source--using those EMCs
as-is would technically have
been acceptable. This
modeling effort coupled a
higher-resolution hydrology
and sediment model with
RWSM to increase spatial
and temporal resolution of
source loading estimates.
This resolution better aligns
model predictions as
boundary conditions for
SUSTAIN.
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A

ID

1G

1H

A-9

B

Component

C

RAA Guidance Document
References and Considerations
for Review

D

Attached RAA
Technical
Documentation
Reference

E

Notes for Peer Reviewer

F

Is the component (see
column B) adequately
documented?

G
Is the component consistent
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Modeling Report,
Section 3 through
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Yes; they merge two
DEMs with diferent
resolutions (1 and 30m),
and used datasets
described in Table 4-1.

Yes, the DEMs, and other
datasets as listed in Table
4-1, follow the GD.

Watershed
hydrology
parameterization

Should be consistent with
generally accepted
hydrologic principles and
appropriate for model used,
and support a level of model
complexity that aligns with
the data available.

Phase I Baseline
Modeling Report,
Section 2 through
4.

They use a two-phase
"weight of evidence"
approach. First phase
used the Bay Area
Hydrological Model
parameters to constrain
their LSPC parameters.

yes, the parameters are
from the BAHM, which has
been peer-reviewed.
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Are key assumptions
or simplifications
reasonable and/or
adequately justified?
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based on sound
scientific knowledge,
methods, and
practice, given the
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and data?
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Yes; they calculate
"dirctly connected
impervious cover"
(DCIC) using
Sutherland's
equations (I think,
based on p 21).
They may have
adjusted the
parameters further
to calculate DCIC,
though it wasn't
clear how or if
those adjustments
make any
difference in
assigning model
parameters.
They wrote that
geology was used
in the HRUs and
parameter
assignment, but I
don't think it was
(Table 4-3). If it
was, please clarify
how. It also wasn't
totally clear how
"secondary
attributes" (p21)
were used in the
parameterization.
What parameters
used the
secondary
information?

Yes; the maps are
good.

Column H Response:
No further adjustments were
made beyond the DCIA
application described. Text
was revised to avoid
confusion.

The HRU concept
is common practice
in hydrology and
they appear to do it
well.

Geology was not used for
HRUs in this watershed.
Section was updated to
reflect the layers intersected.
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Phase I Baseline
Modeling Report,
Section 5.

Phase I Baseline
Modeling Report,
Section 3.

As the focus of the modeling
project is watershed hydrology
and pollutant loading and not
hydraulic analysis, the drainage
network was not an emphasis of
model configuration and was
therefore represented as simple
representative channels for each
model subwatershed (this was to
ensure proper timing of flow
routing). For notable watersheds
utilized for calibration, details for
the drainage system were
incorporated into the LSPC
model in order to isolate
hydrologic processes from other
factors influencing flow routing,
and focus the calibration of
hydrologic and sediment
transport processes associated
with the land surface.

F

Is the component (see
column B) adequately
documented?

G
Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

H

I

J

Are key assumptions
or simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Yes, though the symbols
in the legend of Table 5-1
are confusing (is the white
dot in the legend the black
dot in the table)? Figure
5-2 labels the centroids of
PRISM and NLDAS2
grids as "stations", but
they're not stations;
please relabel the legend.
Add a scale bar to Figure
5-2...and to all maps.

Yes; they fused PRISM and
NLDAS2 to get hourly
resolution (from NLDAS2)
at PRISM's higher spatial
resolution (4km)

p23 discussed a
land surface model
(LSM), but should
clearly indicate that
the LSM is
embedded in
NLDAS2, and isn't
part of the LSPC.
Also, I don't think
the LSM itself
distributes
precipitation using
topography, etc-LSMs typically take
precipitation as
input, and precip is
downscaled by a
different routine.
Please clarify.

Yes, this was very clear;
they burned artificial
drainages into the DEM
and used the burned DEM
to delineate watersheds.

Table 4-4 lists the National
Hydrography Dataset; the
DEM and watershed
boundaries derived here
are probably an
improvement since they
use recent LiDAR and
street and sewer networks
to guide delineation.

Yes; the coarse
resolution DEM did
an adequate job
delineating
watershed
boundaries in the
non-urban area,
and the 1m was
needed for the
urban area.

Fusion of NLDAS2
and PRISM seem
reasonable. I didn't
see the point of
section 5.2, which
analyzes the
elevation and
aspect controls on
precipitation, but
doesn't inform the
modeling or
analysis later.

Yes; LiDAR DEMs
are probably the
best data source
for urban
watersheds.

Column F Response:
Table 5-1 legend was revised
to provide more clarity.
Figures 5-2, 8-1, 8-2, 8-3, 84, and 8-5 were also revised
with improved legends and
scale bar to address the
comment..
Column H Response:
Section 5 discussion has
been revised to add clarity.
Column I Response:
The purpose of this section is
to further illustrate the spatial
variability of meteorological
data used in the model.
Insights from this analysis
may be used to inform gage
assignments to
subwatersheds. Revised the
last sentence in Section 5.2
because for this study, the
default assignment appear to
be sufficiently representative.

No responses needed.
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over-predict sediment loads
during wetter periods (see Table
7-4 and Figure 7-10 of Phase I
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load reductions to meet TMDL
wasteload allocations.
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hydrology was calibrated
using supporting
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they ported parameters
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they compare the results
to observed streamflow in
the first phase? The
second phase involved
"fine tuning the
parameters" and
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what parameters they
adjusted and how they
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adjustments in terms of
landscape properties--in
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details in section 6.3. I
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says 8 gages were used,
but 6.3 says 3 gages were
used for "primary
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of the 8, 3 were used for
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mean by "primary
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Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

The GD is somewhat brief
about how calibration is to
be done; the current effort
seems to meet those
requirements.
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I
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Are key assumptions
or simplifications
reasonable and/or
adequately justified?
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based on sound
scientific knowledge,
methods, and
practice, given the
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comparison of
model predictions
with observations,
and what
parameters were
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streamflow gages
were used; Figure
6-1 lists more than
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6-1 which gages
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validation. I also
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background--as-is,
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open blue circles or
black circles
represent 90-100%
data quality...looks
like black dots and
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the dataset has
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quality data. Also,
please define "data
qualtiy" in the text.

They compare
model predictions
with observed data,
including the mean
but also other
metrics (Table 6-2).
This is good
practice.

Column F Response:
Added statement earlier in
Section 6.1 that states
adjusted parameters are
described in greater detail in
Section 6.3.
Column H Response:
Table has been updated to
includes primary and
secondary calibration and
validation stations. Symbol
legend is independent of the
color gradient. Legends have
been further expanded for
clarity. Regarding the legend,
data with a lower percentage
of “missing” or “estimated”
records are of higher quality.
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series of a given site,
were used for validation.
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samples were collected
over the period used for
comparison).

G
Is the component consistent
with the RAA Guidance
Document (see column C for
reference)? If not, is the
deviation adequately
documented and justified?

H

I
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Are key assumptions
or simplifications
reasonable and/or
adequately justified?
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based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Column G Response:
Added text in the paragraph
and “as boxplots” to the
captions of Figures 8-11 and
8-12 to better explain the
content.

The flow validation was
very good. Sediment
validation was merged with
calibration likely due to data
availability--insufficient to
separate the data into
calibration and validation.
PCB validation was
good…but Figure 8-11 and
8-12 need more
explanation. Figure 9-1 is
good but complicates
comparions of observation
with the model...why not
also show the observed
regression line on the
modelled panels, for
comparison?

Yes; they assume
that the
concentrations by
land use in the
RWSM are correct,
but with an offset to
reflect background
deposition/concentr
ations.

Yes; the y
validated the
hydrology, PCBs
and sediment using
available data.
The major piece
missing is a
quantiative
error/uncertainty
analysis. The
model predicts
PCBs and Hg
concentrations with
what error (ng/L
and % of mean)?

Regarding Figure 9-1, The
RWSM EMCs also show
elevated Hg levels from
certain non-MS4 areas. The
report describes an analysis
of instream data, which
shows that a 1-to-1 line of
instream Hg vs. sediment
concentration has a positive
Y-intercept value, suggesting
elevated background Hg
levels independent of stormdriven sources. As a result,
the model was parameterized
accordingly as part of the
baseline model
representation. However,
those areas are not
associated with urban runoff
regulated by the MRP,
meaning that ultimately, they
are not part of the area to be
managed with GI.
Column I Response:
See response in cell K8. The
model was compared against
the limited observed data to
perform meaningful statistical
analyses to validate trends.
The limited amount of
monitoring data within each
San Francisco County is the
primary reason that the
regionally calibrated RWSM
was selected for assigning
pollutant concentrations, with
validations performed as part
of the RAA.
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EXECUTIVE SUMMARY
To support municipalities in the Santa Clara Basin (collectively referred to as “Co-permittees) with
implementation of Green Stormwater Infrastructure (GSI) and to address requirements of the
Municipal Regional Stormwater Permit (MRP) (Order No. R2-2015-0049) (SFBRWQCB 2015), the
Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) performed a study to
quantify baseline hydrology and loadings of Polychlorinated Biphenyls (PCBs) and mercury to San
Francisco Bay, and evaluate the benefits of existing, planned and potential future GSI projects to
reduce pollutant loads through the capture, infiltration, and/or treatment of stormwater. The previous
Santa Clara Basin Reasonable Assurance Analysis Addressing PCBs and Mercury: Phase I Baseline Modeling
Report (RAA Phase I Report) provided documentation of the methods and modeling approaches used
to represent baseline hydrology, sediment, PCBs, and mercury loads to San Francisco Bay from
municipal stormwater discharges within the Santa Clara Basin (SCVURPPP 2020a). This Reasonable
Assurance Analysis (RAA) for GSI (i.e., the RAA Phase II Report) focuses on quantifying load
reductions associated with existing, planned and potential future GSI projects. The RAA Phase II
Report provides a summary of the modeling approaches used to: 1) simulate hydraulic and pollutant
removal processes associated with GSI projects and opportunities within each of the Co-permittee
areas throughout the Santa Clara Basin, 2) determine the amount of GSI needed within each
municipal jurisdiction to address GSI pollutant load reduction goals, and quantify metrics that can
support GSI planning, implementation, and tracking. Results from this report can be considered by
each Co-permittee to set goals for GSI implementation, which will be addressed through each
municipality’s GSI Plan. Together with the Source Control Load Reduction Accounting for Reasonable
Assurance Analysis Report (i.e., the RAA Phase III Report), which documents the methods used to
quantify the PCB and mercury load reduction benefits of implementing source controls (e.g., source
property abatement, control program for PCBs in buildings, and stormwater system operation and
maintenance) in parallel with GSI, the results of the RAA for GSI analyses included in this Phase II
Report provide reasonable assurance that GSI and source control measures outlined in the PCBs and
Mercury TMDL Control Measures Implementation Plan and Reasonable Assurance Analysis for the Santa Clara
Basin will achieve PCB and Mercury Total Maximum Daily Load (TMDL) wasteload allocations
(WLAs) for the Santa Clara Basin.
The baseline model documented in the RAA Phase I Report provided the first step in preparation of
a RAA that quantitatively demonstrates that proposed GSI control measures will result in sufficient
load reductions of PCBs and mercury to assist with meeting WLAs assigned to municipal stormwater
discharges to San Francisco Bay. Based on the Loading Simulation Program C++ (LSPC), the
baseline model was calibrated and validated using available historic monitoring data and was
demonstrated to meet performance criteria specified in the Bay Area Reasonable Assurance Analysis
Guidance Document (Bay Area RAA Guidance) (BASMAA 2017). The LSPC model provides hourly
simulation of historical hydrology and pollutant loads for multiple watersheds discharging to San
Francisco Bay.
The RAA for GSI includes linkage of the LSPC baseline model with a GSI performance model based
on the System for Urban Stormwater Treatment & Analysis Integration (SUSTAIN). Developed by
the U.S. Environmental Protection Agency’s (EPA) Office of Research and Development, SUSTAIN
was primarily designed as a decision-support system for selection and placement of GSI projects at
strategic locations in urban watersheds. It includes a process-based continuous project simulation
module for representing flow and pollutant transport routing through various types of GSI projects. A
distinguishing feature of SUSTAIN is a robust cost-benefit optimization model that incorporates
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dynamic, user-specified project unit-cost functions to quantify the implementation costs associated
with various types of GSI projects (USEPA 2009, Riverson et al. 2014). The cost-benefit optimization
model was run iteratively to generate cost-effectiveness curves representing different combinations of
projects within each municipal jurisdiction. Those results were used to evaluate cost-effective goals
for GSI implementation by evaluating the trade-offs between different scenarios.
The output from the RAA for GSI needs to consider multiple perspectives of regulators, stakeholders,
and Co-permittees, and balance appropriate detail and specificity with ample opportunity for future
adaptive management. The following are key considerations for the output from the RAA for GSI:
•

Demonstrate PCBs and Mercury Load Reductions – The primary goal of the RAA for GSI
is to quantitatively demonstrate that GSI implementation will achieve stormwater
improvement goals for PCBs and mercury that are outlined in the MRP. Based on the baseline
hydrology and water quality model (SCVURPPP 2020a), the RAA determined that a 17.3%
reduction in PCB loads (i.e., 0.38 kg/yr) is needed to meet the stormwater improvement goals
for GSI that are outlined in the MRP. Zero reduction in mercury loads was determined to be
needed because baseline loads were predicted to be below the TMDL WLA for the Santa Clara
Basin. As a result, a 17.3% reduction in PCB loads is established as the primary pollutant
reduction target for the RAA for GSI.

•

Develop Metrics to Support Implementation Tracking – The MRP (Provision C.3.j) requires
tracking methods to provide reasonable assurance that GSI stormwater improvement goals for
PCBs and mercury outlined in the MRP are being met. Provision C.3.j states that the GSI Plan
“shall include means and methods to track the area within each Co-permittee’s jurisdiction
that is treated by green infrastructure controls and the amount of directly connected
impervious area.” SCVURPPP is currently leading the development of a tracking tool that will
enable calculation of metrics consistent with the results of the RAA.

•

Support Adaptive Management – Given the relatively small scale of most GSI projects (e.g.,
low impact development [LID] on an individual parcel or a single street block converted to
green street), numerous individual GSI projects will be needed to address the pollutant
reduction target. All the GSI projects will require site investigations to assess feasibility and
costs. As a result, the RAA for GSI provides a preliminary investigation of the amount of GSI
needed spatially (e.g., by subwatershed and municipal jurisdiction) to achieve the basin-wide
pollutant load reduction goal. The RAA for GSI sets the GSI planning “goals” in terms of the
amount of GSI implementation needed over time to address pollutant load reductions. As GSI
Plans are implemented and more comprehensive municipal engineering analyses (e.g., project
designs, masterplans, capital improvement plans) are performed, the adaptive management
process will be key to ensuring that goals are met. In summary, the RAA for GSI informs GSI
implementation goals, but the pathway to meeting those goals is subject to adaptive
management and can potentially change based on new information or engineering analyses
performed over time.

This RAA Phase II Report provides necessary documentation of the methods and assumptions for
modeling GSI and selecting GSI implementation goals to meet the 17.3% basin-wide reduction of
PCB loads to San Francisco Bay from municipal stormwater. The RAA for GSI predicts the most
cost-effective GSI implementation plan for each municipal jurisdiction and subwatershed throughout
the Santa Clara Basin and sets implementation goals for the amount of stormwater volumes to be
managed and impervious area to be retrofitted. These can serve as metrics with which to track GSI
implementation and PCBs and mercury load reductions over time. Through the adaptative
management process, future implementation of GSI may vary from results presented in this report,
based on further engineering analysis and evaluation of GSI project opportunities. However, the RAA
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for GSI provides goals for GSI planning that can be adapted over time as lessons are learned through
GSI implementation.
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1 INTRODUCTION
The Municipal Regional Stormwater Permit (MRP) (Order No. R2-2015-0049) requires Bay Area
cities and counties to develop Green Stormwater Infrastructure (GSI) Plans (Provision C.3) and PCBs
and Mercury Control Measure Implementation Plans (Provisions C.11 and C.12) that provide the
pollutant load reductions necessary to meet Total Maximum Daily Load (TMDL) wasteload
allocations (WLA) over specified compliance periods (SFBRWQCB 2008b and 2015). A key
component of these plans is a Reasonable Assurance Analysis (RAA) that quantitatively demonstrates
that proposed control measures will result in sufficient load reductions of Polychlorinated Biphenyls
(PCBs) and mercury to meet WLAs for stormwater discharges from urban areas to San Francisco Bay.
The Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) has initiated a
county-wide effort to develop an RAA to: 1) estimate the baseline PCB and mercury loads to the Bay,
2) determine load reductions needed to meet WLAs, 3) set goals for the amount of GSI needed to
meet the portion of the overall PCB and mercury load reduction that is set as a goal in the MRP
(SFBRWQCB 2015); and 4) set goals for achievement of the remaining load reductions that may be
needed via the implementation of additional GSI or other (non-GSI) control measures (i.e., source
controls).1
In 2017, the U.S. Environmental Protection Agency (EPA) Region 9 released Developing Reasonable
Assurance: A Guide to Performing Model-Based Analysis to Support Municipal Stormwater Program Planning
(EPA RAA Guide) (USEPA 2017), which provides guidance on the technical needs of the RAA and
considerations for model selection. Building upon the EPA RAA Guide, the Bay Area Stormwater
Management Agencies Association (BASMAA) prepared the Bay Area Reasonable Assurance Analysis
Guidance Document (Bay Area RAA Guidance) (BASMAA 2017) to provide specific guidance on
modeling to support RAAs performed in the Bay Area to meet MRP requirements, address TMDLs
for PCBs and mercury, and support GSI planning. The EPA RAA Guide and Bay Area RAA
Guidance both outline essential steps for performing an RAA, as depicted in Figure 1-1.
In 2020, SCVURPPP completed the Santa Clara Basin Reasonable Assurance Analysis Addressing PCBs
and Mercury: Phase I Baseline Modeling Report (RAA Phase I Report), which includes development of a
baseline model to address the first 3 steps of the RAA outlined in the EPA RAA Guide and Bay Area
RAA Guidance (SCVURPPP 2020a). These steps included: (1) Designation of Area Addressed by
Analysis; (2) Characterization of Existing Conditions; and (3) Determination of Overall Stormwater
Improvement Goals for the Santa Clara Basin. This RAA Phase II Report builds upon the RAA Phase
I Report to address the following final steps of the RAA:
•

Determination of Stormwater Improvement Goals Specific to GSI – The RAA Phase II
Report includes a description of the methods used to establish the PCB and mercury load
reduction goals for GSI in the Santa Clara Basin, consistent with the goals outlined in the
MRP.

•

Estimating Load Reduction Achieved by GSI (Demonstrating Management Actions Will
Attain Goals) – The RAA Phase II Report includes methods for estimating pollutant load
reductions associated with GSI. Load reductions from GSI can include: (1) GSI installed when
land is redeveloped, (2) low impact development (LID) and non-LID treatment controls on
land development projects as required by MRP Provision C.3, and (3) retrofit of existing streets

1

The source control component of the RAA (i.e., RAA Phase III) will be performed through a separate coordinated effort
based on regionally accepted methods and assumptions for an accounting methodology, and together with the RAA Phase
I and II reports will be reported as part of the PCBs and Mercury Control Measure Implementation Plans for Santa Clara
Valley due for completion in 2020.

1
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and developed sites with GSI features and LID treatment controls (e.g., green streets and
regional projects). The Bay Area RAA Guidance states that “GSI performance should be
simulated directly using a process-based model, or simulated using a combination of
continuous simulation-based volume performance and empirically based concentration
performance to estimate load reductions.”

Figure 1-1. Reasonable Assurance Analysis process flow chart (USEPA 2017).

2
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•

Documentation – Documentation of RAA results is critical to the demonstration that existing
and planned and potential future GSI projects, in combination with source controls, will result
in the attainment of TMDL pollutant load reduction goals. The documentation can serve
various purposes, including providing: (1) reasonable assurance to stakeholders and regulators
that the plans will lead to effective implementation, (2) information to support next steps for
implementation (e.g., capital improvement planning, investigation of funding options), and
(3) quantitative results to support an adaptive management process, tracking of
implementation over time, and/or assessment of progress towards attainment of pollutant
reduction goals (USEPA 2017). The Bay Area RAA Guidance provides recommendations for
minimum requirements for RAA documentation, including summaries of model input (e.g.,
model parameters, data sources, or other assumptions), calibration results, model processes
and procedures, key model outputs (e.g., baseline loads, load reduction goals), modeled GSI
and source control measures, and modeled load reductions by control measure category. The
combination of the following reports fulfills all required documentation for the SCVURPPP
Co-permittees relative to RAA requirements in the MRP, which are intended to address both
the overall PCBs and mercury TMDL WLA and the load reduction goals for GSI:
o RAA Phase I Report - Baseline Modeling Report (SCVURPPP 2020a)
o RAA Phase II Report - Phase II GSI Modeling Report (this report)
o RAA Phase III Report - Source Control Load Reduction Accounting for Reasonable
RAA (BASMAA 2020); and
o PCBs And Mercury TMDL Control Measure Implementation Plan & Reasonable
Assurance Analysis for the Santa Clara Basin (SCVURPPP 2020c).

Summary of Overall Stormwater Improvement Goals
The methods used to establish the baseline (2002) contribution of PCBs and mercury to the San
Francisco Bay from watersheds in the Santa Clara Basin are fully described in the RAA Phase I Report
(SCVURPPP 2020a). The estimated baseline pollutant loads via stormwater from urban areas, the
WLAs for these pollutants established via the TMDLs, and the overall load reductions needed to
achieve the WLAs are listed in Table 1-1.
Table 1-1. Summary of Overall Stormwater Improvement Goals to Address PCBs and Mercury TMDL WLAs
assigned to the Santa Clara Basin.
PCBs
(kg/year)

Mercury
(kg/year)

Baseline (2002) Pollutant Load for Urban Stormwater in the Santa Clara
Basin1

2.96

6.3

Santa Clara Basin Wasteload Allocation (WLA) for Urban Stormwater

0.502

23.03

Overall Load Reduction Needed to Achieve the WLAs

2.464

0

Percent Reduction

83.1%

--

1: Based on the Phase I RAA model (SCVURPPP 2020a)
2: From PCBs TMDL (SFBRWQCB 2008b)
3: From Mercury TMDL (SFBRWQCB 2006)
4: Calculated by subtracting the WLA from the Baseline PCBs Load for the Santa Clara Basin

As a result of the more robust baseline loads modeling conducted at part of the RAA, documented in
the RAA Phase I report (SCVURPPP 2020a) and summarized in Table 1-1, PCBs and mercury loads
3
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for the Santa Clara Basin are less than those described in the PCBs and Mercury TMDLs. This is
particularly relevant for mercury, where the modeling conducted via the RAA Phase I modeling
determined that the baseline mercury load for urban stormwater in the Santa Clara Basin is less than
the mercury WLA for urban stormwater runoff included in the Mercury TMDL. Based on the results
of the improved modeling, this report assumes that no additional load reductions from urban
stormwater in the Santa Clara Basin are needed to achieve the Mercury TMDL WLA. Therefore,
mercury load reductions associated with existing, planned or potential GSI in the Santa Clara Basin
are not quantified in this report.

Stormwater Improvement Goals via GSI
The TMDLs estimate that load reductions of 62 kg/yr of mercury and 14.4 kg/yr of PCBs in urban
stormwater would be needed throughout the MRP-permitted portion of the Bay Area to achieve the
WLAs for these pollutants. Based on these estimates in the TMDL, the MRP requires all MRP Copermittees to collectively (quantitatively) demonstrate that at least 10 kg/yr of mercury and 3 kg/yr
of the PCBs will be achieved through the implementation of GSI by 2040. This equates to a 16.1% of
the mercury load reduction (i.e., 10 kg of the 62 kg) and 20.8% of the PCBs load reduction (i.e., 3
kg of the 14.4 kg) addressed through GSI. As described in the RAA Guidance (BASMAA 2017),
these percentages should be used by MRP permittees to set GSI improvement goals in their RAAs if
baseline pollutant loading estimates established via improved modeling differ from the loading
estimates included in the TMDLs. Such is the case for SCVURPPP Co-permittees. Table 1-2 provides
a summary of the portion of the overall PCBs and mercury load reductions that should be addressed
by GSI.
Table 1-2. MRP Pollutant Load Reduction Goals to be Achieved Regionwide through GSI Implementation.
Pollutant

2040 Load Reduction
Goals for GSI in MRP (kg/yr)

Equivalent Percent of Co-permittee
Load Reduction to Establish GSISpecific Load Reduction Goals2

PCBs

3.01

20.8%

Mercury

10.01

16.1%

1: MRP (SFBRWQCB 2015)
2: RAA Guidance (BASMAA 2017)

As previously described, the refined baseline modeling estimates indicate that no additional load
reduction is needed for mercury from urban stormwater in the Santa Clara Basin, so no additional
calculations are presented for mercury reductions via GSI in this report. For PCBs, however, a
substantial load reduction (i.e., 83.1%) appears to be needed to achieve the WLA in the Santa Clara
Basin (see Section 1.1). Based on the goal that 20.8% of the overall load reduction needed for PCBs is
achieved via GSI, a refined 2040 load reduction goal for GSI was calculated for SCVURPPP Copermittees using the portion of the refined baseline PCBs loads summarized in Section 1.1 that is
associated with SCVURPPP Co-permittees. The GSI-specific load reduction goal for all SCVURPPP
Co-permittees is presented in Table 1-3. This load reduction goal (0.38 kg/yr) equates to a 17.3%
reduction of the 2.21 kg/yr baseline (2002) pollutant load for urban stormwater associated with
SCVURPPP Co-permittees that is estimated via Phase I modeling (see Table 11-2 in Phase I Report).
This 17.3% reduction in the baseline PCBs load from SCVURPPP Co-permittee urban stormwater
discharges via GSI, guides the identification and optimization for GSI implementation planning
described later in this document.

4
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Table 1-3. Calculation of the PCBs Load Reduction Goal for GSI by 2040.
Entire
Santa Clara Basin

SCVURPPP Copermittee Portion

Existing PCBs Load – Urban Stormwater (kg/yr)

2.96

2.21

PCBs Load Reduction (kg/yr)

2.461

1.842

Percent of MRP Permittee Load Reduction via GSI

--

20.8%3

Load Reduction Goal for all SCVURPPP Copermittees via the Implementation of GSI by 2040
(kg/yr)

--

0.384

Percent of SCVURPPP Co-permittee Load Reduction
via GSI

--

17.3%5

1: From RAA Phase I Report (SCVURPPP 2020a)
2: As described in the RAA Phase I Report (see Section 11 in SCVURPPP 2020a) many entities are responsible for managing
stormwater discharges in the Santa Clara Basin. Roughly 74% of the overall baseline PCBs load for the entire Santa Clara Basin is
directly associated with SCVURPPP Co-permittees.
3: RAA Guidance (BASMAA 2017)
4: Calculated by multiplying 20.8% by 1.84 kg/yr.
5. Calculated by dividing 0.38 kg/yr by 2.21 kg/yr.

2 PURPOSE OF THE RAA
Depending on the audience, the purpose of the RAA can vary in terms of what constitutes reasonable
assurance. The EPA RAA Guide provides an example of three differing perspectives for defining
reasonable assurance (USEPA 2017):
•

Regulator Perspective - Reasonable assurance is a demonstration that the implementation of
a GSI Plan will result in sufficient pollutant reductions over time to meet TMDL WLAs or
other targets specified in the MRP.

•

Stakeholder Perspective - Reasonable assurance is a demonstration that specific management
practices are identified with sufficient detail and implemented on a schedule to ensure that
necessary improvements in water quality will occur.

•

Co-permittee Perspective - Reasonable assurance is based on a detailed analysis of the TMDL
WLAs and associated MRP targets themselves, and a determination of the feasibility of those
requirements. The RAA may also assist in evaluating the financial resources needed to meet
pollutant reductions based on schedules identified in the MRP.

The output from the RAA must consider multiple perspectives and strike the right balance between
detail and specificity and to allow for future adaptive management. The following are key
considerations for the RAA output:
•

5

Demonstrate PCBs and Mercury Load Reductions – GSI implementation will achieve
stormwater improvement goals for PCBs and mercury outlined in the MRP. Based on the
baseline hydrology and water quality model (SCVURPPP 2020a), the analysis conducted via
the RAA Phase I determined that a PCBs reduction of 0.38 kg/yr is needed to achieve the
GSI-specific stormwater improvement goal established by the MRP. This equates to a 17.3%
reduction in PCB baseline loads. As previously described, the refined baseline modeling
estimates indicate that no additional load reduction is needed for mercury from urban
stormwater in the Santa Clara Basin. As a result, a 17.3% reduction in PCB loads is established
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as the primary pollutant reduction goal for the RAA for GSI. However, there is some
uncertainty in terms of how land use areas are represented in the model. More monitoring and
analysis in the future is needed to improve understanding of contributions of PCBs from
different land use types in order to consider targeting these areas for the implementation of
GSI or other control measures. Because PCBs are generally understood to be transported with
cohesive (suspended) sediment (e.g., silt and clay), cohesive sediment loading can serve as a
surrogate on which to base a PCBs load reduction target. The RAA for GSI considers a 17.3%
reduction of cohesive sediment load as a conservative surrogate to PCBs, until the distribution
of specific PCBs within different land areas/uses in the Santa Clara Basin is better identified.
If additional information on the relationship between PCBs and land area types/uses are
confirmed, these areas could be targeted for either source control measures or additional GSI
implementation, likely resulting in greater effectiveness for GSI to reduce PCB loads in those
areas, and thus redistributing or reducing the overall amount of GSI needed to meet the PCB
load reduction target based on the surrogate to PCBs (i.e., cohesive sediment).
•

Develop Metrics to Support Implementation Tracking – The MRP (Provision C.3.j) requires
tracking methods to provide reasonable assurance that GSI stormwater improvement goals for
PCBs and mercury outlined in the MRP are being met. Provision C.3.j states that the GSI Plan
“shall include means and methods to track the area within each Co-permittee’s jurisdiction
that is treated by green infrastructure controls and the amount of directly connected
impervious area.” SCVURPPP is currently developing a tool to track metrics relevant to the
RAA. The tracking tool is planned for completion and public availability in late 2020.

•

Support Adaptive Management – Given the relatively small scale of most GSI projects (e.g.,
LID on an individual parcel or a single street block converted to green street), many individual
GSI projects will be needed to address the pollutant reduction goals. All the GSI projects will
require site investigations to assess feasibility and costs. The RAA for GSI provides a
preliminary investigation of the amount of GSI needed (by subwatershed and municipal
jurisdiction) to achieve the basin-wide pollutant load reduction target. The RAA for GSI sets
“goals” in terms of the amount of GSI implementation over time needed to achieve pollutant
load reductions. As GSI Plans are implemented and more comprehensive municipal
engineering analyses (e.g., masterplans, capital improvement plans) are performed, the
adaptive management process will help ensure that goals are met. In summary, the RAA for
GSI informs GSI implementation goals, but the pathway to meeting those goals is subject to
adaptive management and can change based on new information or engineering analyses.

The outputs of the RAA for GSI, or goals for GSI implementation, attempt to identify the appropriate
balance in terms of detail and specificity needed to address the above considerations.
This RAA Phase II Report provides documentation of the methods and assumptions for modeling
GSI and selecting implementation strategies to achieve a 0.38 kg/yr load reduction, which equate to
a 17.3% reduction of PCB baseline loads via GSI implementation in the Santa Clara Basin. The RAA
for GSI predicts the most cost-effective GSI implementation scenario for each SCVURPPP Copermittee, and sets implementation goals for the amount of stormwater volumes to be managed and
impervious area to be retrofitted via GSI. Through the adaptative management process, future
implementation of GSI may vary from the results presented in this report, based on further engineering
analysis and evaluation of GSI project opportunities. However, the RAA for GSI provides goals for
GSI planning that can be adapted over time as lessons are learned through GSI implementation.

6
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3 OVERVIEW OF GSI PERFORMANCE MODEL
The GSI Performance Model is based on EPA’s System of Urban Stormwater Treatment & Analysis
Integration (SUSTAIN). Developed by EPA’s Office of Research and Development, SUSTAIN was
primarily designed as a decision-support system for selection and placement of GSI projects in urban
watersheds (Figure 3-1). It includes a process-based continuous project simulation module for
representing flow and pollutant transport routing through various types of GSI projects. A
distinguishing feature of SUSTAIN is a robust cost-benefit optimization model that incorporates
dynamic, user-specified project unit-cost functions to quantify the implementation costs associated
with various types of GSI projects. The cost-benefit optimization model runs iteratively to generate a
cost-effectiveness curve that is sometimes comprised of millions of GSI implementation scenarios
representing different combinations of projects throughout a watershed. Those results are used to
make cost-effective management recommendations by evaluating the trade-offs between different
scenarios. The “benefit” component can be represented in several ways: (1) reduction in flow volume
(2) reduction in load of a specific pollutant or (3) other conditions including numeric water quality
targets, frequency of exceedances of numeric water quality targets, or minimizing the difference
between developed and pre-developed flow-duration curves (USEPA 2009, Riverson et al. 2014).

Figure 3-1. SUSTAIN figure illustrating GSI opportunities in watershed settings (USEPA 2009).
The SUSTAIN model was linked to the baseline hydrology and pollutant loading model developed as
part of the RAA Phase I (SCVURPPP 2020a), based on the Loading Simulation Program C++
(LSPC) (Shen et al. 2004), to simulate the combination of hydrology and the processes associated with
GSI. The LSPC model was used to simulate the continuous flow and PCB concentrations as inputs
to the SUSTAIN model. SUSTAIN was then used to simulate the GSI response in terms of
stormwater capture, infiltration, routing through the GSI project designs (e.g., underdrain or
overflow), and removal of sediment and PCBs. SUSTAIN was used to perform the analysis of
alternative implementation scenarios and costs to determine cost-optimal solutions for basin-wide
management of stormwater and associated sediment and PCB loads. Figure 3-2 provides an overview
of the linked LSPC-SUSTAIN modeling system.

7

September 2020

Santa Clara Valley Reasonable Assurance Analysis

Figure 3-2. Linked modeling system supporting the RAA.2

4 GSI MODELING ASSUMPTIONS
The representation of GSI projects in the model is an important element of the RAA for GSI, as it
provides the link between existing, planned, and potential future GSI implementation and modelpredicted water quality improvement, and ultimately determines the necessary amount of GSI projects
to meet the PCBs load reduction goal for GSI outlined in the MRP. Since the GSI modeling
parameters will greatly influence the outcome of the RAA for GSI, it is imperative that the suite of
GSI assumptions is based on the best available data and represent the latest understanding in GSI
project designs and effectiveness. Further, the technical rigor of the analysis must be appropriately
balanced with the resolution of the modeling system and the accuracy of the key datasets.
As depicted in Figure 4-1, the SUSTAIN optimization approach provides estimates of GSI
effectiveness and costs to select the most cost-optimal combination of GSI projects to meet the PCBs
load reduction goal associated with GSI implementation. This section presents and reviews the
following three primary elements for representing GSI projects in the RAA model:

2

•

Opportunity – Where can the GSI projects be located and how many can be accommodated?

•

System Configuration – How is the runoff routed to and through the GSI projects and what
is the maximum GSI project size?

•

Cost Functions – What is the relationship between GSI project volume/footprint/design
elements and costs?

For further description of the baseline LSPC model, see the RAA Phase I Report (SCVURPPP 2020a).

8
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Figure 4-1. Overview of cost-optimization approach and sequencing of GSI projects.

GSI Project Opportunities
To support the RAA and GSI Plans, SCVURPPP has initiated a number of planning efforts that
identify opportunities for GSI implementation. The following is a summary of those efforts:

9

•

LID for New Development and Redevelopment – The MRP includes a Provision (C.3) for
the integration of LID within new development and redevelopment. As LID techniques are
implemented in new and redevelopment projects throughout the Santa Clara Basin, the urban
runoff flow and pollutant reduction benefits of such practices can be added to the pollutant
load reductions attributed to implementation of GSI. To support the preparation of annual
reports to the San Francisco Bay Regional Water Quality Control Board (SFBRWQCB),
SCVURPPP (2018a) has worked with Co-permittees to compile information on LID practices
that have been implemented within new development and redevelopment since water year
2003 (baseline year for the TMDL). SCVURPPP has also performed an analysis to project the
number of acres of future new development and redevelopment that would be regulated by
Provision C.3 by 2020, 2030 and 2040. Section 4.2.3 includes the results of the SCVURPPP
analysis of projected new development and redevelopment. The RAA considers existing LID
practices and projections of LID in future new development and redevelopment areas to
estimate anticipated PCBs load reductions from 2003 to 2040.

•

Santa Clara Basin Stormwater Resource Plan (SWRP) – The SWRP is a comprehensive plan
that identifies and prioritizes thousands of GSI project opportunities throughout the Santa
Clara Basin and within each Co-permittee jurisdiction. Prioritized project opportunities
include: (1) large regional projects within publicly owned parcels (e.g., public parks) that
infiltrate or treat stormwater runoff generated from surrounding areas (e.g., diversion from
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neighborhood storm drain system; diversions from creeks draining large urban areas); (2)
retrofit of public street rights-of-way with GSI, or “green streets”; and (3) GSI/LID retrofit
projects on publicly owned parcels. The SWRP included a multi-benefit scoring and
prioritization process that ranks GSI project opportunities based on multiple factors beyond
pollutant load reduction (e.g., proximity to flood prone channels, potential groundwater basin
recharge). Figure 4-2 shows green street opportunities identified, scored, and designated as
high priority (scores in 90th percentile) in the SWRP for the Santa Clara Basin (SCVURPPP
and Valley Water 2019). High-priority opportunities for regional projects are located within
San José (River Oaks Pump Station, Vinci Park, Kelley Park Disc Golf Course, and Upper
Penitencia Creek) and City of Santa Clara (Fuller Park). The SWRP includes conceptual
designs for these potential projects.

Figure 4-2. High priority Green Street opportunities identified in the Santa Clara Basin SWRP.

10
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Following completion of the SWRP, the City of San José (2019) continued to identify new regional
project opportunities and initiate engineering designs for their municipal GSI Plan. That effort resulted
in the identification and development of conceptual designs for three additional regional projects
within San José (i.e., Butcher Park, Tully Community Ballfields, and Kelley Park Stables).
The SWRP and subsequent planning and engineering work by the City of San José (2019) have
resulted in the identification of a total of eight regional project opportunities for GSI planning efforts
and included in the RAA for GSI. Figure 4-3 shows the location of these regional projects and their
associated drainage areas.

Figure 4-3. Regional Project Opportunities and Associated Drainage Areas.

11
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The above planning efforts and resulting technical products provide the preliminary identification of
opportunities for GSI projects in the Santa Clara Basin. These GSI project opportunities serve as the
foundation for the RAA for GSI and municipal GSI Plans, as the Countywide Control Measures Plan
to meet the PCBs and mercury TMDL load reduction goals is developed. Table 4-1 provides a
summary of the categories of GSI project opportunities included in the RAA for GSI.
Table 4-1. Summary of potential GSI project opportunities included in the RAA for GSI.
GSI Project
Category

Existing
Projects

GSI Type

LID and
Green
Streets

Future New
and
Redevelopment

LID

Regional
Projects
(Identified)

Regional
Projects

Green Streets

Other GSI
Projects (TBD)

12

Opportunity Identified
SCVURPPP staff worked with Santa Clara Basin Co-permittees to
identify GSI projects implemented since 2003, including LID within
new development and redevelopment and retrofit projects, green
streets, and regional retrofit projects, and report progress in annual
reports to the SFBRWQCB (SCVURPPP 2018a, City of San José
2018). The combination of these projects represents the “Existing
Projects” category in the RAA for GSI model (Figure 4-1).
Provision C.3 of the MRP requires new development and
redevelopment projects that create and/or replace defined amounts of
impervious surface to implement post-construction control measures
to address stormwater runoff generated on-site and comply with other
applicable elements of the provision. SCVURPPP staff worked with
Co-permittees to develop and apply a methodology, based on historic
development trends, to predict the amount of land area that will be
redeveloped in the Santa Clara Basin and for which stormwater runoff
will be addressed via GSI installed on privately owned parcels from
2018 to 2040 (see Section 4.2.3). For model configuration, these
areas are assumed to include LID to capture stormwater runoff onsite.
See Section 4.2.3 for additional information.
The RAA for GSI considers implementation of the eight potential
regional projects for which concept designs have been developed
(Figure 4-3). These potential projects were configured in the RAA for
GSI model to match their concept designs. See Section 4.2.1 for
additional information.

Green
Streets

The SWRP identified, scored, and prioritized green street
opportunities throughout the Santa Clara Basin as “High”, “Medium”,
and “Low”. The “High” opportunity sites are identified in Figure 4-2. All
green street opportunities prioritized in the SWRP as “High” (i.e.,
scores in the 90th percentile scoring) were included in the RAA model
(SCVURPPP and Valley Water 2019).

LID, Green
Streets, or
Regional
Projects

In the case that the above projects are insufficient to provide
necessary load reductions for each SCVURPPP Co-permittee, or are
determined to not be cost-efficient through the model optimization, an
additional category of “Other GSI Projects (TBD)” was considered.
This category serves as a placeholder to set goals in terms of needed
storage capacity of GSI projects within each Co-permittee jurisdiction,
in addition to the above identified project opportunities. Further
investigation can determine how these goals can be met, either
through: (1) increased incentives for LID on private land or increased
future development resulting in more C.3 Regulated Projects; (2)
additional regional projects for which concept designs can be
developed; and/or (3) additional green streets or onsite LID on publicly
owned land.

September 2020

Santa Clara Valley Reasonable Assurance Analysis

GSI Model Configuration
For each of the types of GSI projects outlined in Table 4-1, design and modeling assumptions were
developed to represent the projects in SUSTAIN and simulate their effectiveness in terms of managing
stormwater. The following sections provide summaries of the design and modeling assumptions for
each type of GSI.

Regional Projects
Regional projects can consist of both subsurface and above-ground systems that manage stormwater
runoff through any combination of infiltration, filtration, and reuse. In the SUSTAIN model, both
subsurface and above-ground systems are functionally the same and will use the same assumptions.
Depending on specific site constraints, these facilities can capture stormwater diverted from adjacent
channels or storm drains, which often results in greater captured drainage area compared to other GSI
measures. Regional projects typically require a diversion structure and may require pumping,
increasing capital and operation and maintenance (O&M) costs. Modeling assumptions for the eight
identified regional projects were based on configurations outlined in each project’s conceptual design.
Table 4-2 summarizes design assumptions for each of the regional projects included in the RAA.
Table 4-2. Modeling assumptions for regional projects.
Project

Fuller Park
Butcher Park
Kelley Park Disc
Golf Course
Kelley Park
Stables
River Oaks Pump
Station
Tully Community
Ballfields
Upper Penitencia
Creek3
Vinci Park

City

Footprint
(acres)

Capacity
(acre-feet)

Pump
Rate
(cfs)

Estimated
Infiltration
Rate
(in/hr)

Filtration/
Discharge
Rate
(cfs)

Santa
Clara

0.7

7

11.14

--

1.761

San José

2

7

25

1.0

--

San José

3.9

11.7

23

2.0

--

San José

3.2

8.9

40

2.0

--

San José

3.1

10

67

2.0

--

San José

1.4

7.6

30

1.0

--

San José

7.5

15

--2

1.6

--

San José

0.48

3.8

7.8

1.6

--

1: Fuller Park regional project assumes a discharge of treated water back to the storm drain.
2: Upper Penitencia Creek regional project includes a gravity diversion of a storm drain, and therefore does not require pumping.
3: Upper Penitencia Creek regional project was included in the SWRP, but not included in the City of San Jose’s GSI Plan.

Only the Butcher Park regional project captures runoff from drainage areas intersecting more than one
Co-permittee jurisdiction, the City of San José and unincorporated Santa Clara County. The
remaining regional project drainage areas are contained entirely within one jurisdiction. To utilize
model output to report the benefits of the Butcher Park regional project in terms of stormwater volume
captured and treated, the RAA required assumptions for assigning the benefits from the project to each
Co-permittee. Because the predominant source of stormwater produced in each project’s drainage area
is associated with impervious runoff, the amount of impervious area within each Co-permittee
jurisdiction in the project drainage area was used to allocate the “credit” associated with stormwater
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captured and treated by the Butcher Park regional project. Table 4-3 provides a summary of the
percentage of each Co-permittees impervious area within each project’s upstream drainage area.
Table 4-3. Amount of impervious areas for Co-permittees within each regional project drainage area.

Project

Upstream
Impervious
Area (acres)

Santa Clara

San José

Unincorporated
County

Acres

%

Acres

%

Acres

%

Fuller Park

103

103

100%

--

--

--

--

Butcher Park

178

--

--

75

42%

103

58%

Kelley Park Disc Golf
Course

417

--

--

417

100%

--

--

Kelley Park Stables

392

--

--

392

100%

--

--

219

--

--

219

100%

--

--

305

--

--

305

100%

--

--

Upper Penitencia Creek

81

--

--

81

100%

--

--

Vinci Park

37

--

--

37

100%

--

--

River Oaks Pump
Station
Tully Community
Ballfields

Green Streets
Green streets are implemented in public rights-of-way and typically capture runoff from the street and
portions of adjacent parcels. Green streets were represented in the model using bioretention either
with or without an underdrain, depending on infiltration rates. The modeling assumptions for both
the bioretention components of green streets are listed in Table 4-4.
The footprint for green street bioretention was estimated by assuming available length and width for
GSI improvements. Fifty percent of the street segment length is assumed to be available for
bioretention. The other 50 percent of length is assumed to be unavailable due to constraints like
driveways, fire hydrants, and utilities. The available width for bioretention is assumed to be 8 feet (4
feet on each side of the street).
Bioretention consists of three components: a surface layer, a media layer, and an
aggregate/underdrain layer. The surface layer is typically vegetated and provides storage through
ponding and removal of runoff volume through evapotranspiration. The media layer typically consists
of an engineered soil mixture, designed to support plant growth and promote adequate infiltration,
provide storage in pore space, and reduce pollutants through filtration and plant root uptake. The
media layer must be a minimum of 18 inches (SCVURPPP 2016). The aggregate/underdrain layer
provides additional storage in the aggregate pore space and is typically required for bioretention when
the underlying soils have infiltration rates below a specific threshold. In most of Santa Clara Valley,
underdrains will generally be required unless exempted by the local jurisdiction on a case-by-case basis
depending on soil permeability (SCVURPPP 2016). According to several regional design resources
across the United States, underdrains should be included when underlying soils have an infiltration
rate below 0.5 inches per hour (DOEE 2013; VA DEQ 2011; SF DPW Order No. 178,493). This
threshold is used in the model to determine which projects include underdrains. When included, the
14
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aggregate/underdrain layer is assumed to be 12 inches (SCVURPPP 2016; SFPUC 2016).
Underdrains are typically placed at the top of the aggregate/underdrain layer to maximize infiltration
(BASMAA 2015; SCVURPPP 2016) and is the default configuration used by SUSTAIN. The
underdrain’s 90% removal estimate for sediment, which is associated with PCBs and mercury, comes
from studies of bioretention performance reported by the California Best Management Practice Handbook:
New Development and Redevelopment (CASQA 2003). BASMAA’s white paper on Provision C.3 cites a
reduction in PCBs of 98% through the bioretention underdrain. However, an assumed sediment
removal of 90% provides a conservative assumption for bioretention performance. During model
simulation, the sediment reduction was only applied to the portion of flow that exits the underdrain
outlet, which is a relatively constant outflow rate. Overall green streets performance diminishes during
larger events with bypass flow because that portion is untreated.
Table 4-4. Modeling assumptions for green streets (bioretention).
Groups

Item Description

Value

Units

Source

Bioretention/Biofiltration
Design Drainage Area
Surface

Media

Aggregate/
Underdrain

Sized for runoff from 0.2 inches per
[1] C.3.d.i.(2).(c) pg.22
hour intensity rainfall event

Footprint Length

50% of street segment length

Footprint Width

8 ft (4 ft each side of street)

Ponding Depth

6

in

[2] Section 6.1 pg.6-4

Depth

18

in

[2] Section 6.1 pg.6-5

Media Porosity

0.35

-

Media Infiltration Rate

5

in/hr

Depth

12

in

Media Porosity

0.4

-

[3] Appendix A
[1] C.3.c.i.(2).(c).(ii)
pg.20
[2] Section 6.1 pg.6-5,
[3]
[3] Appendix A

Native Soil Infiltration

Match underlying soils

Underdrain is used
when native soil
infiltration is less than
Pollutant Filtration

< 0.5

in/hr

90% sediment reduction

SF DPW Order No.
178,493
[4] CA BMP Handbook,
TC-32 pg.3

[1] Reference: SFBRWQCB 2015
[2] Reference: SCVURPPP 2016
[3] Reference: ULAR WMG 2016[4] Reference: CASQA 2003
[4] Reference: CASQA 2003

Low Impact Development
As mentioned in Section 4.1, the MRP requires new and redevelopment projects to incorporate
stormwater control measures that mitigate the impact of runoff generated from impervious surfaces
(Provision C.3). SCVURPPP staff and Co-permittees developed a two-step methodology to predict
the levels of redevelopment and the associated GSI implementation that will occur within the Santa
Clara Basin by 2020, 2030 and 2040. The methodology focused on parcel-based redevelopment, as
opposed to projects in the public right-of-way (i.e., green streets), because the timing and
implementation of projects in the public right-of-way is uncertain and the contribution of these projects
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to overall redevelopment in the Santa Clara Basin is expected to be relatively minor. The following
were steps used in the methodology:
1. Establish an Average Annual Rate of Redevelopment: non-spatial analysis was performed
to predict future GSI implementation on private and public parcels based on the historical rate
of redevelopment in the Santa Clara Basin. SCVURPPP used data on the development date
of each parcel within the County and Co-permittee, and SCVURPPP staff knowledge of
completed redevelopment projects, to determine which parcels have developed or redeveloped
since 2002. Only parcels that would be regulated by new and redevelopment requirements in
the current MRP were considered.3 For future redevelopment predictions, the 10-year
timeframe of 2009 to 2018 was determined to best represent future redevelopment (2019-2040)
in the region. Therefore, the cumulative area of the parcels redeveloped between 2009 and
2018 was used to calculate a redevelopment rate (acres/year) for each Co-permittee. Rates
were adjusted as needed based on Co-permittee expectations for future redevelopment within
their jurisdiction. The final rate for each Co-permittee was used to calculate the cumulative
land area predicted to redevelop and be addressed by GSI within each jurisdiction by the 2020,
2030, and 2040 milestones. The estimated land area (acres) predicted to be addressed by GSI
for each milestone is presented in Table 4-5. Note that these predictions do not include
redevelopment that may be addressed by projects in the public right-of-way, and that these
predictions have a high level of uncertainty because future redevelopment rates may differ
from previous historic development trends and staff knowledge on which these predictions
were based. Therefore, actual redevelopment during each timeframe may increase or decrease
relative to what is presented in Table 4-5.4
2. Identify Parcels Predicted to Redevelop with GSI by 2020, 2030 and 2040: spatial analysis
was conducted to identify the geographical locations of parcels most likely to redevelop during
each milestone. SCVURPPP staff worked with Co-permittees to gather spatial data on all
planned projects and those under construction. For parcels that had already redeveloped,
variables such as parcel size, date of previous development, and land use were used to create
a GIS model for future redevelopment that weights each of these variables so that predicted
future redevelopment would be of a similar character as previous redevelopment. Parcels in
the Santa Clara Basin were then filtered to create a dataset that contained approximately
20,000 parcels, that if redeveloped would require that GSI be implemented as specified in the
current MRP. Any individual parcel that was identified as planned for redevelopment by 2020
or 2030 was flagged to ensure it would be selected by the model. Areas identified by Copermittees as expected to redevelop at a higher rate (e.g. via specific plan areas) were assigned
an additional weighting factor in the model, so that the model would select parcels within
these areas at a higher rate. The GIS model was then used to select parcels for predicted
redevelopment by the 2020, 2030 and 2040 milestones. Parcels were selected so that the total
acres selected per milestone matched the cumulative land area predicted to redevelop and be
addressed by GSI within each jurisdiction in Step #1. The selected parcels were used in Copermittee GSI Plans to develop impervious surface targets for GSI associated with predicted
future new and redevelopment.

Only parcel-based new and redevelopment projects greater than 10,000 square feet (i.e. those that would trigger C.3
requirements under the current MRP) were considered.
3

4

Projections of LID implementation due to future new and redevelopment should be considered planning level estimates
that will likely not materialize in the pace or magnitude predicted. Additionally, due to the timing of the RAA Phase II
development, relative to the timing of the finalization of Co-permittee GSI Plans, the projections of LID for 2030 and 2040
presented in this section may differ from projections included in Co-permittee GSI Plans. Should future iterations of this
RAA occur, the LID projections presented in this report will be updated accordingly.
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Table 4-5. Estimated area (acres) within each Co-permittee’s jurisdiction that is predicted to undergo
redevelopment by 2020, 2030, and 2040 and include GSI.1
2002-18
(Existing
GSI)2
98

2019-2020
9

2021-2030
59

2031-2040
60

Total
226

333

3

176

150

662

Los Altos Hills

0

0

32

0

32

Los Altos

33

0

33

28

94

Los Gatos

84

9

43

43

179

Milpitas

272

42

312

308

934

Monte Sereno

0

0

5

0

5

Mountain View

434

133

317

350

1,234

Palo Alto

273

20

164

149

606

San Jose

1,924

508

1,366

1,581

5,379

561

114

509

370

1,554

220

12

100

104

436

35

0

12

9

56

1,184

98

358

441

2,081

5,451

948

3,486

3,593

13,478

Co-permittee
Campbell
Cupertino

Santa Clara
Santa Clara
County
Saratoga
Sunnyvale
Total

1: Estimated acres of future redevelopment presented in this table are based on historical redevelopment rates and expectations
for future redevelopment within each jurisdiction. The projections presented here may differ from projections included in Copermittee GSI Plans. These numbers should be considered draft preliminary estimates and will be updated as new information
becomes available.
2: Total area addressed by parcel-based redevelopment projects with GSI completed as of 2018 (excluding green street and
regional projects).

Assumptions for parcel-based LID were incorporated in the model and linked to existing, planned and
predicted future GSI to represent the implementation of Provision C.3 over time. LID treatment
measures typically treat runoff generated onsite so the drainage area for LID is typically no larger than
the parcel size. Though implementation will vary by site, these features were represented as
bioretention in SUSTAIN. This is because 1) bioretention is the most common LID measure in the
Santa Clara Valley and 2) LID is typically sized using the same criteria (MRP Provision C.3),
regardless of the type of device. The components for bioretention are discussed in Section 4.2.2. The
modeling assumptions for LID are the same as bioretention for green streets with the exception of
project footprint. The project footprint for LID is estimated using 4 percent of the parcel’s impervious
area, specified in the SCVURPPP C.3 Stormwater Handbook. Assumptions for LID are presented in
Table 4-6.
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Table 4-6. Modeling assumptions for LID (bioretention).
Groups

Item Description

Value

Units

Source

Bioretention/Biofiltration
Design Drainage Area
Surface

Media

Aggregate/
Underdrain

Project Footprint

Sized for runoff from 0.2 inches per
[1] C.3.d.i.(2).(c) pg.22
hour intensity rainfall event
4% of impervious drainage area

[2] Section 6.1 pg.6-4

Ponding Depth

6

in

[2] Section 6.1 pg.6-4

Depth

18

in

[2] Section 6.1 pg.6-5

Media Porosity

0.35

-

Media Infiltration Rate

5

in/hr

Depth

12

in

Media Porosity

0.4

-

[3] Appendix A
[1] C.3.c.i.(2).(c).(ii)
pg.20
[2] Section 6.1 pg.6-5,
[3]
[3] Appendix A

Native Soil Infiltration
Underdrain is used
when native soil
infiltration is less than
Pollutant Filtration

Match underlying soils
< 0.5

in/hr

90% sediment reduction

SF DPW Order No.
178,493
[4] CA BMP Handbook,
TC-32 pg.3

[1] Reference: SFBRWQCB 2015
[2] Reference: SCVURPPP 2016
[3] Reference: ULAR WMG 2016
[4] Reference: CASQA 2003

GSI Cost Functions
To support GSI project optimization, cost functions were developed for each GSI type to relate capital
costs to physical GSI project characteristics such as depth, footprint, and configuration. The cost
functions are primarily based on Enhanced Watershed Management Plans (EWMPs) developed in
the Los Angeles Region (ULAR WMG 2016). They are 20-year lifecycle costs that include both
construction and O&M. O&M is assumed to maintain consistent performance of the GSI throughout
its life cycle. There will be some uncertainty regarding the true costs pertaining to GSI projects
implemented in the Santa Clara Basin, but the relative costs between project types are well represented
for the optimization of project types in the RAA. In other words, although it would not be
recommended to use these cost functions for projections of basin-wide implementation costs, these
functions are sufficient for optimization and comparison of alternative implementation scenarios that
can be used to select the most cost-effective strategy and combination of GSI to meet necessary
pollutant reductions. The cost functions used for the SUSTAIN optimization analysis are listed in
Table 4-7.
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Table 4-7. GSI project cost functions for SUSTAIN cost-optimization.
Project Type

Project Subtype

Cost Estimate Formula ($)

Infiltration basin
w/o pump station

10.01 (Af) + 100,013.76 (S)
+ 2.8 (Vm)

Infiltration basin
w/ pump station

10.01 (Af) + 100,013.76 (S)
+ 2.8 (Vm) + 56,227 (P) +
1,207,736

Bioretention w/
underdrain1

17.688 (Af) + 94,307.4 (S) +
2.64 (Vm) + 10.367 (R)2 (U)

Bioretention w/o
underdrain

9.438 (Af) + 94,307.4 (S) +
2.64 (Vm)

Bioretention
retrofit w/
underdrain1

17.688 (Af) + 94,307.4 (S) +
2.64 (Vm) + 10.367 (R)2 (U)

Bioretention
retrofit w/o
underdrain

9.438 (Af) + 94,307.4 (S) +
2.64 (Vm)

Regional Project

Green Streets

Low Impact
Development

User inputs
S - Capacity
Af - Footprint area
Vm - Media volume
S - Capacity
Af - Footprint area
Vm - Media volume
P - Pumping rate
S - Bioretention capacity
Af - Bioretention area
Vm - Media volume
R - Underdrain radius
U - Underdrain length
S - Bioretention capacity
Af - Bioretention area
Vm - Media volume
S - Bioretention capacity
Af - Bioretention area
Vm - Media volume
R - Underdrain radius
U - Underdrain length
S - Bioretention capacity
Af - Bioretention area
Vm - Media volume

Units: S [ac-ft], Vm [ft3], Af [ft2], P [cfs], R [ft], U [ft]
1: Underdrain radius (R) was assumed 4 inches and underdrain length (U) was assumed equal to the length of the bioretention
basin.

5 ESTIMATING LOAD REDUCTION ACHIEVED BY
CONTROLS
The SUSTAIN model provides a powerful tool for considering millions of scenarios for alternative
combinations of GSI projects throughout the Santa Clara Basin and recommending cost-effective
solutions to serve as implementation goals supporting GSI planning by each Co-permittee. The cost
functions described in the previous subsection were used to weigh the costs of different GSI
implementation scenarios with benefits of managing stormwater and the reduction of PCBs loads. The
primary scenario for the RAA (Scenario 1) assumes that each SCVURPPP Co-permittee achieves the
goal of 17.3% reduction of PCB loads within their jurisdiction, regardless of their baseline load and
priority of projects identified in the SWRP. However, since the 17.3% reduction in PCBs is a basinwide goal for all Co-permittees combined, a second scenario (Scenario 2) is considered where the load
reduction goal is collectively achieved on a basin-wide level, but each individual Co-permittee is not
required to achieve a 17.3% load reduction individually. These modeling scenarios are further
described in Section 7, and each may be considered for future GSI planning through the adaptive
management process.
The Scenario 1 GSI optimization modeling was conducted using a stepwise process to determine the
GSI projects located in each Co-permittee’s jurisdiction to identify the most cost-effective stormwater
management “solution” of GSI projects. The stepwise process used is summarized as follows:
1.
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an individual subwatershed. The scenarios are based on the available opportunity (e.g., the
available footprints for regional projects and length of right-of-way for green streets) and the
predicted performance of managing stormwater and reducing pollutant loads. The most
cost-effective GSI solutions for each of the subwatersheds provide the basis for cost
optimization for each Co-permittee jurisdiction. Based on GSI project categories and
modeling assumptions defined in Section 4, SUSTAIN was used to simulate
effectiveness/load reductions and estimate planning-level costs for various combinations of
GSI projects within each Co-permittee’s jurisdiction (along the x-axis, from low pollutant
reduction/effectiveness to high reduction/effectiveness). As previously described, for the
purposes of estimating PCBs load reductions associated with GSI implementation, modelpredicted sediment load reductions were used as a surrogate for estimating reductions in
PCBs.5
2.

Determine the cost-effective scenario for each Co-permittee jurisdiction: by rolling up
the GSI solutions from the subwatershed level to the jurisdictional level, the most costeffective scenario can be determined for increasing levels of pollutant reduction for each Copermittee. Figure 5-2 shows an example cost optimization curve for City of San José. The
optimization curve demonstrates the capacity of each type of GSI project (colored layers
corresponding to “Structural BMP Capacity [acre-ft]” for the primary y-axis) and resulting
model-estimated capital costs (black line corresponding to the secondary y-axis). As noted
in Section 4.3, caution should be exercised in interpreting model-predicted capital costs, as
those cost functions are meant for comparison of model scenarios and are not meant for
projections of capital improvement costs for GSI implementation. For this reason, costs
shown in Figure 5-2 are reported as the percent of the basin-wide capital costs for GSI
implementation, based on GSI projects selected within City of San José. Cost optimization
curves for each Co-permittee jurisdiction are provided in Appendix A.

3.

Extract the cost-effective scenario to meet stormwater improvement goal: Figure 5-3
illustrates the process for extracting the cost effective GSI Implementation Strategy,
providing 17.3% reduction in PCB loads (via sediment reduction) via GSI, from the cost
optimization curve. SUSTAIN is used to provide cost-optimization and selection of the
most cost-effective combination of GSI projects to attain the target reduction. This solution
is depicted in Figure 5-3 as the vertical slice that intersects the point on the x-axis at 17.3%
reduction (i.e., the first model optimization step available that is above the target goal of
17.3% reduction). The combination of GSI structural capacities in that slice represents the
proposed GSI Implementation Approach for City of San José. The table to the right provides
details on that implementation approach for the multiple subwatersheds within City of San
José jurisdiction (represented by each row in table). Optimization results recommend that
varying amounts of GSI capacity in different subwatersheds (different rows) are needed to
achieve the most cost-effective solution, but the overall PCBs load (via sediment) reduction
exceeds the 17.3% goal (bottom row of table). The extracted GSI Implementation Approach
comprises a cost-optimized amount of each GSI type within each Co-permittee’s

5

The San Francisco Bay TMDL assumes that PCBs in urban stormwater are associated with suspended sediment, and
therefore the WLAs were calculated based on estimated sediment loading to the Bay (SFBRWQCB 2008b). Additionally,
PCBs concentrations derived via the RWSM for different land use categories are uncertain. As such, suspended (cohesive)
sediment was used as a conservative surrogate to PCBs when modeling the extent of GSI needed to achieve the 17.3%
PCBs load reduction goal outlined in the MRP. Modeled decreases in cohesive sediment via GSI are therefore assumed to
result in a proportionally equivalent reduction in PCBs transported on that sediment.
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jurisdiction. The resulting GSI Implementation Approach to address the PCB load
reduction goal is presented in Section 6.

Figure 5-1. Example GSI solutions for a single subwatershed and the advantage of cost-benefit optimization.
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Other GI Projects (TBD)

1: San Jose

Green Streets

100%
Performance: 17.3% Reduction
Capacity: 475.5 acre-ft
Cost: 43.4%

Structural BMP Capacity (acre-ft)

Regional Projects (Identified)
500

Future New & Redevelopment

90%
80%

Existing Projects
400

70%

Total Capital Cost

60%

Selected Solution

300

50%
40%

200

30%
20%

100

Percent of Total Implementation Cost

600

10%
0

0%
0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

20%

Percent Reduction in Cohesive Sediment

Figure 5-2. Example GSI optimization curve for the City of San José to achieve the PCBs load reduction goal
outlined in the MRP.6

6

SUSTAIN model was configured to incorporate “Existing Projects,” “Future New & Redevelopment,” “and Regional
Projects (Identified)” based on assumptions listed in Table 4-1 and Section 4.2, and therefore were not subject to cost
optimization (i.e., these projects were “locked in the model). SUSTAIN was then used to provide cost optimization of the
additional GSI needed to meet the load reduction goal.
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Figure 5-3. Example extraction of the most cost-effective “GSI Implementation Approach” for the City of San José to achieve the PCBs load reduction
goal outlined in the MRP.
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6 GSI IMPLEMENTATION APPROACH
The optimized GSI Implementation Approach for each SCVURPPP Co-permittee is expressed as (1)
the percent load reduction of PCBs, (2) the volumes of stormwater that would be managed spatially
by GSI to address the PCB load reduction goal, (3) the amount of impervious area that GSI is planned
to treat (or manage), and (4) the amount of GSI that will be needed spatially to manage the stormwater
volumes. The two primary elements of the GSI Implementation Approach are as follows:
•

Implementation Goals: to track implementation progress over time, the primary metrics
serving as goals for GSI implementation are (1) the volume7 of stormwater managed by
implemented GSI projects, and (2) the impervious area treated by GSI. To support future
implementation and adaptive management, the performance metrics are reported along with
the capacities of GSI to be implemented based on the optimized GSI Implementation
Approach.

•

GSI Implementation Approach: the network of GSI capacities that provides reasonable
assurance of reducing PCBs to meet the basin-wide load reduction goal of 17.3% via GSI is
referred to as the GSI Implementation Approach. The identified GSI capacities (and GSI
preferences) of the approach will likely evolve over the course of the implementation of each
Co-permittee’s GSI Plan through an adaptive management process and in response to “lessons
learned.” As such, it is anticipated the capacities specific to the various types of GSI will not
be tracked explicitly. As GSI projects are substituted over the course of GSI Plan
implementation (e.g., replace green street capacity in a subwatershed with additional regional
project capacity), Co-permittees will show equivalency for achieving the corresponding
implementation goals via stormwater volumes managed or impervious surface addressed via
GSI.

For each of the results for the primary Scenario 1 (i.e., all Co-permittees achieve a 17.3% reduction
individually), Appendix A also includes a corresponding GSI Implementation Approach for each Copermittee. These results demonstrate the cost-optimization implementation of different combinations
and amounts of GSI projects within each subwatershed. These combinations were based on: (1)
number and type of GSI project opportunities identified within each subwatershed, and (2) costeffectiveness given various characteristics associated with GSI control measure efficiency (typically
governed by infiltration rates), higher sediment (or PCBs) generation in upstream areas, etc. During
implementation, it is almost certain that the actual implementation of GSI will not exactly follow the
Implementation Approach outlined in Appendix A, however, the approach provides “management
metrics” (described below) to guide the adaptive management process and track progress towards PCB
load reduction goals. Dimensions and location of GSI projects will vary based on on-the-ground
feasibility and site-specific constraints. GSI performance varies based on factors like the physical
properties of the facility and upstream drainage area managed. For these reasons, it is not
recommended that GSI capacity serve as the focus for stormwater improvement goals for each Copermittee’s GSI Plan.
The output from the RAA for GSI recommends management metrics to support GSI planning and
implementation that can be easily measured and tracked throughout implementation. Section 8
7

The reported volume is determined by estimating the amount of water to be retained (and/or infiltrated) by GSI over the
course of the average annual period (Water Year 2002) that was used for simulating the baseline load and comparing to the
TMDL WLA for PCBs (BASMAA 2017). Additional volume would be treated (e.g., filtration or removal of PCBs) by these
GSI projects, but that additional treatment is implicit to the reported volume. For the purposes of future tracking of GSI
implementation, volumes metrics can be tracked in terms of the stormwater volumes that are either retained and/or treated
to reduce PCB concentrations.
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outlines the Santa Clara Basin management metrics anticipated to be attained over the course of the
implementation schedule. These management metrics include “% Load Reduction PCBs (Annual),”
“Annual Volume Managed (acre-ft),” and “Impervious Area Treated (acres).” The “% Load
Reduction PCBs (Annual)” and “Annual Volume Managed (acre-ft)” metrics are based on annualized
results represented in the RAA modeling system that are directly comparable to TMDL WLAs. The
“Annual Volume Managed (acre-ft)” reports the acre-feet of water captured and infiltrated and/or
treated, resulting in a total annual volume to be managed by GSI to meet the PCB load reduction goal.
This total stormwater managed could serve as the primary metric to be tracked for GSI
implementation. In other words, stormwater volume managed can serve as a unifying metric to
evaluate GSI effectiveness. “Impervious Area Treated (acres)” is an additional metric suggested by
the MRP for implementation tracking. As a result of adaptive management, the implementation plan
may change over time and alternative GSI projects can be substituted without having to re-run the
RAA model for GSI, as long as the “Management Metrics for GSI” remain on track.

7 ALTERNATIVE GSI IMPLEMENTATION SCENARIOS TO
INFORM ADAPATIVE MANAGEMENT
To further inform GSI implementation and the adaptive management process, the RAA for GSI also
considered alternative scenarios that test the underlining assumptions for GSI implementation, and
demonstrate the need for further research, potential enhanced collaboration among SCVURPPP Copermittees, and the incorporation of lessons learned to gain efficiencies and maximize the costeffectiveness of GSI to both reduce pollutant loads and improve the overall management of
stormwater in the Santa Clara Basin over time. The two modeling scenarios included in this analysis
are summarized below and illustrated in Figure 7-1:
1. Jurisdictional Scenario – Assumes that each SCVURPPP Co-permittee will individually
achieve a 17.3% PCBs load reduction based on the reduction of cohesive (suspended) sediment
via the installation of GSI within optimal locations within each Co-permittee’s jurisdictional
boundary. This scenario does not consider whether baseline levels of PCBs specific to each
Co-permittee need to be reduced to achieve the TMDL WLA. GSI projects, including new
regional projects, that address PCBs from multiple jurisdictions are not included in this
scenario.
2. Basin-wide Scenario – Assumes SCVURPPP Co-permittees will collectively achieve a 17.3%
PCBs load reduction at a basin-wide scale based on the reduction of cohesive (suspended)
sediment. GSI implementation would occur at the most optimal locations in the basin and Copermittees would collectively benefit. The basin-wide approach may provide significant cost
savings over the jurisdictional approach. Where there is cooperation among jurisdictions,
results from these two scenarios can provide a useful analytical framework for future costsharing and implementation of the most cost-effective management scenarios.
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Figure 7-1. Jurisdictional vs. basin-wide scenarios for cost-benefit optimization.

Comparison of Jurisdictional versus Basin-wide Scenarios
To compare results of Scenario 1 (jurisdictional) and Scenario 2 (basin-wide), Figure 7-2 and Figure
7-3 show stacked optimization curves that present summations of results (GSI capacity and
implementation cost vs. load reduction benefit) for each Co-permittee jurisdiction, respectively. Like
the optimization curves provided for each individual jurisdiction (Appendix A), Figure 7-2 presents
the proportion of the basin-wide cost for GSI implementation. Because these results are presented as
a summation of individual Co-permittee results throughout the Santa Clara Basin, the solution for
Scenario 1 is presented as 100% of basin-wide implementation costs in Figure 7-2. To provide relative
comparison of Scenarios 1 and 2, costs for Scenario 2 in Figure 7-3 are normalized relative to the total
cost of Scenario 1. Scenario 2 is 78.5% of the cost of Scenario 1. This suggests that if GSI were
implemented throughout the Santa Clara Basin where projects are most cost-effective, independent of
Co-permittee jurisdiction (resulting in disproportional implementation of GSI), basin-wide costs for
GSI could be significantly reduced.
For some Co-permittees, the combination of Existing Projects, Future New & Redevelopment, and/or
Regional Projects (Identified) load reductions exceed the 17.3% load reduction goal for the
jurisdictional scenario. The basin-wide Scenario 2 adjusts for the extra reduction provided by those
facilities and redistributes the remaining management burden, concentrating on areas where it is the
most cost-effective to achieve cohesive sediment load reduction.
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Figure 7-2. Summation of SCVURPPP Co-permittee optimization results for Scenario 1 (jurisdictional).

Figure 7-3. Summation of SCVURPPP Co-permittee optimization results for Scenario 2 (basin-wide).
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986

Figure 7-4. Summary of GSI storage capacity and relative implementation cost by scenario.

8 GSI IMPLEMENTATION SCHEDULES
Throughout the adaptive management process for GSI implementation, each Co-permittee will
continue to identify and test feasible opportunities for GSI projects to meet the PCBs load reduction
goal of 17.3% by 2040. The process will include the tracking of management metrics and continued
re-evaluation of GSI project opportunities considered for the RAA. For instance, the RAA assumed
projected amounts of LID associated with new and redevelopment, which are subject to change based
on factors that are outside the control of the Co-permittees. If less development occurs over time, more
green streets or regional projects on public land may be needed to provide equivalent stormwater
volume management. To support the GSI Plans, preliminary schedules were developed to chart a
potential course for GSI implementation (based on available funding and project feasibility), which
considered the various project opportunities.
The MRP requires reporting of goals for implementation of GSI for interim milestones 2020 and 2030,
in addition to the final milestone of 2040. Various assumptions were made about the order and pace
of implementation for various GSI project types to estimate the amount of GSI to be implemented at
each of these milestones. As discussed in Section 4.2.3, SCVURPPP determined the projected amount
of LID associated with new development and redevelopment by 2020, 2030, and 2040. Consistent
with project implementation timeframes outlined in the SWRP (SCVURPPP and Valley Water 2019)
and the City of San José (2019) GSI Plan, all seven regional projects identified in the City of San José,
including the Upper Penitencia Creek regional project8, are assumed to be built and operational by
2030. The Fuller Park regional project is assumed to be implemented between 2030 and 2040 (see
Table 4-2). Finally, for each Co-permittee, it is assumed that 33% of green streets required by 2040
This project was identified in the SWRP, but although it is located in the City of San José, it is not included
in the City of San José GSI Plan.
8
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will be implemented by 2030. The resulting schedule presented in Figure 8-1 demonstrates
anticipated interim and final milestones for GSI implementation in terms of structural capacity
(corresponding to the capacities presented right side of Error! Reference source not found.).

29

September 2020

Santa Clara Valley Reasonable Assurance Analysis
Table 8-1 shows milestones for both structural capacities and management metrics (e.g., volume
managed, treated imperviousness). These interim and final GSI capacities are subject to adaptive
management; however, the 2040 Management Metrics for GSI (top of
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Table 8-1) set the ultimate goals for GSI planning efforts and tracking. Individual Co-permittee
implementation schedules are provided in Appendix A.
The implementation milestones (Figure 8-1 and
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Table 8-1) and individual Co-permittee schedules (Appendix A) also provide comparisons of the
amount of required GSI capacities estimated to address 2040 goals for Scenario 1 (jurisdictional) and
Scenario 2 (basin-wide). The basin-wide scenario offers notable cost savings; however, in light of
existing jurisdictional autonomies, there would need to be significant additional discussions among
Co-permittees to establish cost-share agreements that would result in more GSI implementation within
some Co-permittee jurisdictions resulting in less GSI implemented in other jurisdictions. Comparison
of these scenarios further demonstrates the need for an adaptive management framework to further
investigate the most cost-effective approach to basin-wide GSI implementation.

Figure 8-1. Summary of GSI storage capacity by implementation milestone.

32

September 2020

Santa Clara Valley Reasonable Assurance Analysis
Table 8-1. Implementation Milestones: Scenario 1 (Jurisdictional).

Management
Metrics

Implementation Metrics

% Load Reduction

Implementation Milestones
Cumulative
(Jurisdictional)
2020

2030

Final 2040

Jurisdictional

Basin-wide

6.4%

8.9%

2.1%

8.5%

17.4%

17.5%

Volume Managed
(acre-ft/yr)

1,043.8

1,379.2

413.4

1,457.2

2,836.4

2,751.7

Treated Impervious (acres)

1,711.7

2,809.7

4,068.2

5,779.9

8,589.6

8,306.0

0.0

0.0

152.9

152.9

152.9

152.9

101.0

114.6

28.3

129.3

243.9

243.9

Regional Projects
(Identified)

84.1

7.0

--

84.1

91.1

91.1

Green Streets

12.9

26.2

--

12.9

39.1

38.0

Other GSI Projects (TBD)

151.5

307.6

--

151.5

459.1

348.7

Total

349.5

455.3

181.2

530.7

986.0

874.5

Existing Projects

Capacities (acre-ft)

Incremental
(Jurisdictional)
202020302030
2040

Future New &
Redevelopment

9 CONCLUSIONS
The RAA for GSI provides analysis of multiple implementation scenarios that can inform the adaptive
management process for GSI implementation, help garner support for collaborative efforts for GSI
implementation, and inform further research of PCB source areas that can seek more cost-effective
implementation strategies over time. To set GSI implementation goals, results of Scenario 1
(Appendix A) provide a conservative assessment of the amount of GSI needed to address the 17.3%
PCBs reduction goal, using cohesive sediment reduction as a surrogate for PCBs load reduction. An
alternative “Basin-wide” scenario was evaluated to better understand the sensitivity of modeling
assumptions and help guide future decisions on data collection (e.g., improve understanding of sources
of PCBs that can be addressed with GSI), project selection (e.g., regional projects or green streets), or
collaboration of Co-permittees to jointly meet the basin-wide load reduction goal.
The adaptive management process will utilize a GSI tracking tool that will enable agencies to
continuously quantify and evaluate progress towards meeting the 2040 goal for PCBs load reduction.
As demonstrated in the Table 8-1, these management metrics can include percent PCBs load
reduction, stormwater volumes managed, or impervious area treated. SCVURPPP is currently leading
the development of a GSI tracking tool, which will enable Co-permittees to enter GSI project
information and calculate management metrics. The tool will also allow Co-permittees to evaluate
alternative GSI projects prior to implementation, providing a mechanism to inform cost-effective
decisions that maximize progress towards addressing management goals. The tracking tool can also
serve as a future repository of GSI project information as projects are implemented, which can be used
to support future updates of the RAA for GSI over time.
As Co-permittees initiate implementation of GSI Plans and future studies are implemented to better
understand GSI processes to capture and treat stormwater, SCVURPPP Co-permittees will continue
to gain more understanding of the water quality benefits of various GSI projects that can inform the
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adaptive management process. For example, Section 4 documented a number of assumptions on the
potential locations for GSI project opportunities and their associated effectiveness at capturing,
infiltrating, or treating stormwater. Future more-detailed field reconnaissance performed by each Copermittee can result in improved understanding of these GSI project opportunities, identification of
new opportunities not identified in the SWRP or GSI Plans, or identification of impediments to
potential projects (e.g., multiple driveways or other obstructions for bioretention in streets rights-ofway). As projects are implemented, additional studies performed within the Santa Clara Basin or
throughout the San Francisco Bay region can provide an improved understanding of infiltration and
treatment processes associated with GSI project designs. As a result, it is anticipated that the RAA for
GSI may need to be periodically updated to reassess GSI project opportunities and GSI
Implementation Approaches for each Co-permittee, likely resulting in fine-tuning of management
metrics over time. This adaptive management process will provide continued assurance that GSI
project implementation is on track to meet 2040 goals for PCBs reduction, while seeking to maximize
cost-efficiency associated with project prioritization and selection.

10 PEER REVIEW
MRP provisions C.11.ii(2) and C.12.ii(2) require that MRP permittees ensure that the calculation
methods, models, model inputs and modeling assumptions used in the RAA have been validated
through a peer review process. To assist with the development and implementation of a regionally
consistent process, a regional RAA Work Group was created through BASMAA. The RAA Work
Group collectively created the peer review process used by MRP permittees, including the
development of peer review guidance and a set of questions to assist/focus the peer reviewers. The
guidance and questions were reviewed and modified based on Water Board staff review.
The scope of the peer review was focused on the methods, models, inputs, and assumptions used to
model the baseline conditions and load reduction benefits associated GSI. Estimations of PCB and
mercury load reductions associated with source controls, as described in the Bay Area RAA Guidance
(BASMAA 2017), were not included in the scope of the peer review. The peer review focused on
addressing the following four questions:
1. Have the modeling approach and components, including the calculation methods, model,
model inputs, and modeling assumptions, been adequately documented?
2. Are the modeling approach and components consistent with the guidelines and criteria
provided in the RAA Guidance Document? If not, is the deviation adequately documented
and justified?
3. Are the modeling approach and components based on sound scientific knowledge, methods,
and practice, given the available information and data?
4. Are key assumptions or simplifications used in the modeling approach and components
reasonable and/or adequately justified?
For the GSI modeling portion of the RAA described in this report, these four questions were posed to
peer reviewers relative to the three (3) following modeling components:
A. Load reduction goal from GSI calculation procedures and assumptions
B. Overall methodology to account for load reductions from GI, including representation of GI
facility type, depth, inlet/outlet considerations, drawdown/ filtration rate, underlying
infiltration, pollutant reduction mechanism, and input data
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C. Load reduction calculation method
Coordination with the peer reviewers was conducted through the BASMAA Executive Director (ED).
Each RAA Work Group participant provided the BASMAA ED with technical review documents
(e.g., reports, memorandum, etc.) that should be reviewed. A standardized matrix used by the
reviewers to organize their comments and suggestions was also developed through this process.
Peer reviewer comments on the SCVURPPP Phase II RAA Report showed that each of the above
components were mostly determined to be adequately documented and justified and based on sound
scientific knowledge, methods, and practice. To improve documentation of the GSI model, the peer
reviewers provided the following suggestions for the Phase I Report:
•
•
•
•

Additional clarity was requested regarding how WLAs were calculated by the TMDL and the
basis for calculation of the MRP pollutant reduction goals for GSI.
Additional clarity was requested regarding the modeling of GSI underdrains and associated
removal of sediment prior to discharge from the underdrain.
Additional clarity was requested regarding how alternative modeling scenarios were
generated and selected during the optimization processes to identify cost-effective approaches
for implementation.
Additional clarity was requested regarding how parcels were identified to be potentially
subject to future development or redevelopment.

Each peer reviewer’s comment was reviewed by the SCVURPPP RAA consultant team and
modifications to the calculation methods, models, model inputs, and modeling assumptions described
in this report were performed accordingly. Responses were also provided to the peer reviewers. A
summary of the comments received from peer reviewers and associated responses from the
SCVURPPP RAA consultant team can be found in Appendix B.
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Campbell

Figure A-1. Optimization summary for Campbell - Scenario 1.
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Figure A-2. Map of GSI capacities by subwatershed in Campbell - Scenario 1.
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Figure A-3. Implementation Milestones: Campbell.
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Cupertino
Other GI Projects (TBD)

1: Cupertino

Green Streets

1.8%
Performance: 18.9% Reduction
Capacity: 20.9 acre-ft
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Structural BMP Capacity (acre-ft)
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Figure A-4. Optimization summary for Cupertino - Scenario 1.
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Figure A-5. Map of GSI capacities by subwatershed in Cupertino - Scenario 1.
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Other GSI Projects (TBD)
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Figure A-6. Implementation Milestones: Cupertino.
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Los Altos

Figure A-7. Optimization summary for Los Altos - Scenario 1.
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Figure A-8. Map of GSI capacities by subwatershed in Los Altos - Scenario 1.
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Figure A-9. Implementation Milestones: Los Altos.
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Los Altos Hills

Figure A-10. Optimization summary for Los Altos Hills - Scenario 1.
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Figure A-11. Map of GSI capacities by subwatershed in Los Altos Hills - Scenario 1.
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Figure A-12. Implementation Milestones: Los Altos Hills.
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Los Gatos

Figure A-13. Optimization summary for Los Gatos - Scenario 1.
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Figure A-14. Map of GSI capacities by subwatershed in Los Gatos - Scenario 1.
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Figure A-15. Implementation Milestones: Los Gatos.
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Milpitas

Figure A-16. Optimization summary for Milpitas - Scenario 1.
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Figure A-17. Map of GSI capacities by subwatershed in Milpitas - Scenario 1.
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Figure A-18. Implementation Milestones: Milpitas.
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Monte Sereno

Figure A-19. Optimization summary for Monte Sereno - Scenario 1.
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Figure A-20. Map of GSI capacities by subwatershed in Monte Sereno - Scenario 1.

A-20

September 2020

Santa Clara Valley Reasonable Assurance Analysis

Figure A-21. Implementation Milestones: Monte Sereno.
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Mountain View

Figure A-22. Optimization summary for Mountain View - Scenario 1.
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Figure A-23. Map of GSI capacities by subwatershed in Mountain View - Scenario 1.
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Figure A-24. Implementation Milestones: Mountain View.
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Palo Alto

Figure A-25. Optimization summary for Palo Alto - Scenario 1.
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Figure A-26. Map of GSI capacities by subwatershed in Palo Alto - Scenario 1.

A-26

September 2020

Santa Clara Valley Reasonable Assurance Analysis

Figure A-27. Implementation Milestones: Palo Alto.
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San José

Figure A-28. Optimization summary for San José - Scenario 1.
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Figure A-29. Map of GSI capacities by subwatershed in San José - Scenario 1.
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Figure A-30. Implementation Milestones: San José.
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Santa Clara

Figure A-31. Optimization summary for Santa Clara - Scenario 1.
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Figure A-32. Map of GSI capacities by subwatershed in Santa Clara - Scenario 1.
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Figure A-33. Implementation Milestones: Santa Clara.
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Saratoga

Figure A-34. Optimization summary for Saratoga - Scenario 1.
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Figure A-35. Map of GSI capacities by subwatershed in Saratoga - Scenario 1.
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Figure A-36. Implementation Milestones: Saratoga.
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Sunnyvale

Figure A-37. Optimization summary for Sunnyvale - Scenario 1.
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Figure A-38. Map of GSI capacities by subwatershed in Sunnyvale - Scenario 1.
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Figure A-39. Implementation Milestones: Sunnyvale.
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Unincorporated County

Figure A-40. Optimization summary for Unincorporated County - Scenario 1.
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Figure A-41. Map of GSI capacities by subwatershed in Unincorporated County - Scenario 1.
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Figure A-42. Implementation Milestones: Unincorporated Santa Clara County.
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Table B-1. RAA Phase II Peer Review Comments/Response – Reviewer #1

ID

Component

RAA Guidance Document
References and
Considerations for
Review

Attached RAA
Technical
Documentation
Reference

Notes for Peer Reviewer

Is the component (see column
B) adequately documented?

Is the component
consistent with the RAA
Guidance Document (see
column C for reference)? If
not, is the deviation
adequately documented
and justified?

Are key assumptions or
simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Column F Response:
As stated in the text preceding Table
11-4 (location of the referenced
"Percent of Permittee Load
Reduction"), "Table 11-4 provides a
summary of the MRP required PCB and
mercury load reductions and the
interpretation of percent of permittee
load reductions reported by the Bay
Area RAA Guidance." The 20.8% and
16.1% values were reported in the RAA
Guidance Document, and not
developed by the RAA. Footnotes were
added to Table 11-4 to clearly indicate
that the Percent of Permittee Load
Reduction is based on the Bay Area
RAA Guidance. (Note that following
peer review this section was moved to
the Phase II GSI Modeling Report and
now refers to Table 1-3 of that report).

See cell F3.

2A

Load Reduction
Goal from Green
(Stormwater)
Infrastructure (GI)
Calculation
Procedures and
Assumptions

Section 3.5 of RAA
Guidance Document.

Phase I Baseline
Modeling Report,
Section 11.

No. Where do the values in
the "Percent of Permittee
Reduction" column come
from? From the text, it
appears that there was an
arbitrary baseline reduction
for each contaminant
specified in the
permit/regulation, which
could be refined based on
empirical modeling. The
modeling for this anlaysis
provided that basis, but
how exactly were the
20.8% and 16.1% values
developed? Perhaps this is
provided in the RAA text
but it was not identifiable
In general, it would be
helpful to reduce the
confusion between the
baseline and revised %
reductions goals- e.g 17.6%
and 15.9% for PCBthrough clearer
presentation of the
modeling methods.

B-1

Yes

There are multiple
assumptions within
underlying analyses
and models that
contribute to this
understanding. It was
not apparent what the
empirical justification
was for evaluating the
adjusted % of
permittee reduction.
Doing so would
address provide much
greater clarity in the
draft RAA.
Also, in the footnote of
pg. 23 of the Phase II
report it notes that for
PCB load modeling,
"assumptions for
sources of PCBs were
not determined
sufficient for detailed
planning of site-scale
GI projects that
potentially treat runoff
from these source
areas." Please state
why?

Response

Limited data exists,
so the analysis
does as best as
possible to
evaluate load
reductions through
green infrastructure
implementation

With the above clarification, the
remaining presentation of the 15.9%
PCB load reduction reported in Table
11-5 should be more clear. (Note that
the 17.6% referenced in the comment is
associated with the San Mateo
Countywide RAA, not the Santa Clara
Basin RAA; also note that following the
peer review process, this calculation
was revised and the PCB load
reduction goal for GSI is now 17.3%).
Column H response:
See response to Column F response
regarding the calculation of Percent of
Permittee Reduction.
Regarding the footnote on page 23 of
the Phase II Report, Section 7.2 of the
Phase II report provides more
discussion on this topic, stating that
"the PCB source categories were
determined to be too uncertain for
estimating GSI performance in reducing
PCB loads and optimizing the selection
of GSI projects for cost-effective
implementation (e.g., relying on GSI
projects in areas with higher PCB
loading, although these PCB source
areas have not been verified). More
study is recommended to further
understand the locations of PCB source
areas and their associated
concentrations of PCBs transported via
stormwater."
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ID

Component

RAA Guidance Document
References and
Considerations for
Review

2B

Overall
methodology to
account for load
reductions from GI,
including
representation of
GI facility type,
depth, inlet/outlet
considerations,
drawdown/ filtration
rate, underlying
infiltration, pollutant
reduciton
mechanism, and
input data.

Section 3.6.1.2 and
4.3 and Tables 4-3
and 4-4 of the RAA
Guidance Document.
Should be reflective of
permittee input on
planned projects and
consistent with
volumetric sizing
requirements per the
MRP (e.g., provision
C.3.d for C.3.b
Regulated projects).

2C

B-2

Load reduction
calculation method

Section 4.3.5 of RAA
Guidance Document.

Attached RAA
Technical
Documentation
Reference

Notes for Peer Reviewer

Phase II Green
Stormwater
Infrastructure
Modeling Report,
Sections 1 through
4.

Phase II Green
Stormwater
Infrastructure
Modeling Report,
Sections 5 through
8.

Is the component (see column
B) adequately documented?

Yes

Load reductions are
reported as percent
reductions from the
baseline load, which are
compared to the 15.9%
Load Reduction Goal
reported in the Phase I
Baseline Modeling Report
(Section 11). Additional
metrics for Annual
Volume Managed and
Impervious Area Treated
are calculated to support
green stormwater
infrastructure
implementation and
tracking. Results are
reported for each
individual municipal
jurisdiction.

The analysis uses a 90%
reduction assumption from
green infrastructure based
on the CA BMP handbook.

Is the component
consistent with the RAA
Guidance Document (see
column C for reference)? If
not, is the deviation
adequately documented
and justified?

Yes

Does the RAA guidance
specifically note costeffectiveness as a goal?
If not, the scenarios that
minimize costs- while
useful- may not align
with the RAA guidance.

Are key assumptions or
simplifications
reasonable and/or
adequately justified?

Is bioretention the only
form of LID simulated?
The text of the Phase
II report appears to
indicate this is the
case. If so, why? Is it
due to limitations
within the modeling via
HSPF/LSPC, or due to
other
technical/regulatory
reasons?

No. What assumptions
are inherently included
regarding
maintenance of
installed GI devices?
Would they continue to
operate at a 90%
pollutant reduction rate
continuously?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Yes

Response

Column H Response:
Because of the uncertainty in the types
of LID devices that will ultimately be
implemented on each site, bioretention
was selected as the representative LID
device in SUSTAIN. Additionally,
performance across different LID
devices should not vary significantly if
sized using the same criteria.

Column G Response:
Cost-effectiveness is not specifically
noted in the RAA Guidance Document.
Considerations for cost-effectiveness in
the modeling approach is irrelevant in
terms of assessing consistency with the
RAA Guidance Document.
How does this 90%
value compare to
existing data from
the International
BMP database or
other sources?

Column H Response:
Added text in Section 4.3 indicating that
cost functions are for a 20-year life
cycle including O&M, which is assumed
to maintain GI performance.
Column I Response:
CA BMP Handbook (CASQA 2003) is
the most relevant reference of BMP
performance for the region. BASMAA
studies cite a 98% reduction in PCBs,
but using a 90% sediment-associated
reduction provides an even more
conservative estimate.
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ID

2A

B-3

Component

Load Reduction
Goal from Green
(Stormwater)
Infrastructure (GI)
Calculation
Procedures and
Assumptions

RAA Guidance Document
References and
Considerations for
Review

Section 3.5 of RAA
Guidance Document.

Attached RAA
Technical
Documentation
Reference

Phase I Baseline
Modeling Report,
Section 11.

Notes for Peer Reviewer

Is the component (see column
B) adequately documented?

Partly; on p 80 (P1
document) the authors
state that they calculated
WLAs, but didn't specify
whether it was based on
population or what other
variable. Please specify,
and include the population
of Santa Clara vs Bay-wide.
Tables 11-2 and 11-3 could
be simplified to one column
for Santa Clara Basin.

Is the component
consistent with the RAA
Guidance Document (see
column C for reference)? If
not, is the deviation
adequately documented
and justified?

Yes; the tables and
methods they use are
consistent with the RAA
GD.

Are key assumptions or
simplifications
reasonable and/or
adequately justified?

Yes; they use the
population-based
WLAs and the
reduction value
calculations using the
assumptions in the
GD.

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Yes, as defined by
the GD.

The WLA was not calculated for the
RAA. It should be noted that the WLA
was reported by the TMDL and MRP,
which was based on population. It is not
the purpose of the RAA to describe how
the WLA was calculated by the Water
Board. Instead, Section 11 describes
how the RAA model was used to
calculate the mercury and PCB
stormwater improvement goals to meet
the portion of the WLA assigned by the
Water Board to the Santa Clara Basin.
Tables 11-2 and 11-3 were reorganized as suggested by the peer
reviewer to better summarize the
process used to calculate the
stormwater improvement goals for
mercury and PCBs (i.e., load reductions
to meet TMDL WLAs).
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ID

2B

B-4

Component

Overall
methodology to
account for load
reductions from GI,
including
representation of
GI facility type,
depth, inlet/outlet
considerations,
drawdown/ filtration
rate, underlying
infiltration, pollutant
reduciton
mechanism, and
input data.

RAA Guidance Document
References and
Considerations for
Review

Section 3.6.1.2 and
4.3 and Tables 4-3
and 4-4 of the RAA
Guidance Document.
Should be reflective of
permittee input on
planned projects and
consistent with
volumetric sizing
requirements per the
MRP (e.g., provision
C.3.d for C.3.b
Regulated projects).

Attached RAA
Technical
Documentation
Reference

Phase II Green
Stormwater
Infrastructure
Modeling Report,
Sections 1 through
4.

Notes for Peer Reviewer

Is the component (see column
B) adequately documented?

They used EPA's SUSTAIN
model to quantify load
reductions and cost of GSI.
Three types of projects
were modelled: parcelbased, green streets, and
regional projects (retention
basins). The list on p 83 (15), which breaks down the
three primary categories, is
confusing. Why not list the
three primary categories as
1, 2, and 3, and the subcategories as e.g. 1.1, 1.2,
2.1, etc? I can't easily see
how they correspond to the
3 main categories. e.g.
Green streets appears
twice (both in primary and
"further grouped"--how is
that further grouped or
broken down? For existing
projects, I see how each of
the 3 primary categories
could have existing
projects--but the list of 1-5
is more confusing than it
should be and should be rewritten. In P2 p 8, they
again list the 3 types of
projects, but changed the
order (regional, parcel,
green streets), then on P2
p12, the order and
terminology changed again
(LID, green streets,
regional); keeping the order
and terminology consistent
would ease readability.

Is the component
consistent with the RAA
Guidance Document (see
column C for reference)? If
not, is the deviation
adequately documented
and justified?

Are key assumptions or
simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Column F Response:
The listed order of projects is revised to
be consistent throughout the document
(p.8, p.12)

They appeared to go
above-and-beyond the
GD in modeling the cost
of 3 different GSI types,
and finding an
optimal/low cost
scenario. The input
data was from the LSPC
and the parameters
describing GSI needed
for SUSTAIN.

Yes; they clearly state
the assumptions about
the materials and
properties of the three
GSI types in Sections
4.2.1-4.2.3. LID
(parcel-based) was
based on analysis of
historical
redevelopment rates,
which was then used
to run a GIS model of
likely redevelopment
properties. The cost
function for each of the
3 types was specified
in P2 Table 4-7. They
assume that the %
PCB removal equals
the % sediment
removal. They
assume 90% removal
of sediment (and
PCBs) on both green
streets and parcelbased LID. Please
clarify that the parcelredevelopment
included old-industrial
and old comm/trans,
which were the largest
sources of PCB in the
study area (from P1 p
68).

The cost
optimization and
scenario analysis is
great. For others,
it would be helpful
if the authors
describe in 1-2
sentences how the
1000s of scenarios
were generated.
Did you have a list
of all possible
projects of each
type, then select at
random those that
totaled the required
reduction?

Column H Response:
Please note that the 90% removal of
sediment if only associated with an
underdrain, where water is filtered
through a soil media. Another dominate
process associated with GSI is
infiltration to native soils, which will
result in a loss of volume and
associated pollutant load. This process
is also simulated in SUSTAIN.
Parcels identified for redevelopment
was a result of a separate process
discussed in Section 4.2.3, and the
presence of old-industrial and old
commercial/transportation land uses at
these parcels did not drive ther
identification for redevelopment.
Instead, the process for identifying
areas for redevelopment was focused
on providing an accurate prediction in
terms of what is likely to occur in the
future (not neccessarily resulting in
redevelopment of areas including
priority PCB source areas).
Response to Column I:
Thank you for the comment. As stated
on in Section 5 (p. 18), "The scenarios
are based on the available opportunity
(e.g., the available footprints for
regional projects and length of right-ofway for green streets) and the predicted
performance of managing stormwater
and reducing pollutant loads. The most
cost-effective GSI solutions for each of
the subwatersheds provide the basis for
cost optimization for each Co-permittee
jurisdiction."
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ID

2C

B-5

Component

Load reduction
calculation method

RAA Guidance Document
References and
Considerations for
Review

Section 4.3.5 of RAA
Guidance Document.

Attached RAA
Technical
Documentation
Reference

Phase II Green
Stormwater
Infrastructure
Modeling Report,
Sections 5 through
8.

Notes for Peer Reviewer

Load reductions are
reported as percent
reductions from the
baseline load, which are
compared to the 15.9%
Load Reduction Goal
reported in the Phase I
Baseline Modeling Report
(Section 11). Additional
metrics for Annual
Volume Managed and
Impervious Area Treated
are calculated to support
green stormwater
infrastructure
implementation and
tracking. Results are
reported for each
individual municipal
jurisdiction.

Is the component (see column
B) adequately documented?

Mostly--they ran 4
scenarios. First they
assumed that 1)
jurisdictions each meet
the % reduction or 2) basinwide % reduction is met.
For both of these, they then
allocated projects based on
reduction of sediment,
regardless of PCB
concentration, and then
taking into account PCB
concentration on sediment
when determining which
GSI project mix to use.
Targeting high-PCB areas
reduced costs up to 93%
compared to the
jurisdictional, sedimentfocused scenario.

Is the component
consistent with the RAA
Guidance Document (see
column C for reference)? If
not, is the deviation
adequately documented
and justified?

yes; they met an
exceeded GD
suggestions by running
multiple scenarios.

Are key assumptions or
simplifications
reasonable and/or
adequately justified?

Is the component
based on sound
scientific knowledge,
methods, and
practice, given the
available information
and data?

Response

Yes; most of the
assumptions are in the
SUSTAIN model. The
simplest assumptions
are for parcel-based
LID and green streets,
which remove 90% of
PCBs. More
complicated methods
were needed for large
projects; the details of
the removal methods
are presumably in the
SUSTAIN model. The
only GSI category I
found confusing was
"Future New and
Redevelopment". I
assume that New
develpment would
have very low PCB
concentrations, so
implementing LID on
them would not reduce
PCB loading from a
given parcel, but
implementing LID on
old-urban or oldindustrial would be
very effective. Why
consider "Future new"
development at all?

They outline a
process to keep
track of GSI
implementation,
which will be very
useful going
forward. Overall,
the report
describes a
comprehensive
GSI optimization
and assessment
strategy that
appears to have
identified costeffective proposed
GSI scenarios that
will meet the
desired targets.

Response to Column H
The process to identify parcels that are
predicted to develop or redevelop over
the course of the next 10+ years was
conducted consistent with Provision
C.3.j. of the MRP. The
development/redevelopment prediction
was based on a model developed by
SCVURPPP that used data from the
last 10 years to identify and select
parcels likely to develop/redevelop and
be subject to GSI requirements. The
model only foucsed on the urbanized
portion of the Santa Clara Basin, and
did not include new development areas
in rural/undeveloped areas. The model
did inlcude "urban infill" parcels in the
urban area that could be developed, as
well as parcels that are already
developed, but may be primed for
redevelopment over the next two
decades. We will update the report to
make this clearer and less confusing.
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Alameda Countywide Clean Water Program
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Bay Area Stormwater Management Agencies Association
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1. INTRODUCTION
1.1

Background

Municipal Regional Permit (MRP; SFBRWQCB, 2015 1) Provisions C.11.b and C.12.b required
the Permittees to develop and implement an assessment methodology and data collection
program to quantify mercury and polychlorinated biphenyls (PCBs) loads reduced through
implementation of pollution prevention, source control, and treatment control measures.
BASMAA prepared the report Interim Accounting Methodology for TMDL Loads Reduced
(BASMAA, 2017a), which was approved by the Water Board for use during MRP 2.0. The
Permittees have used this assessment methodology to demonstrate progress towards achieving
the load reductions required in the MRP 2.0 permit term. This report has been prepared to
address the requirements of MRP Provisions C.11.b.iii.(3) and C.12.b.iii.(3), which require the
Permittees to submit, for Executive Officer approval, refinements to the Interim Accounting
Methodology to assess mercury and PCBs load reductions in the next permit term (i.e., MRP
3.0).
MRP Provisions C.11.d. and C.12.d. require the Permittees to prepare plans and schedules for
mercury and PCBs control measure implementation and a reasonable assurance analysis (RAA)
demonstrating that those control measures will be sufficient to attain the mercury total maximum
daily load (TMDL) wasteload allocations by 2028 and the PCBs TMDL wasteload allocations by
2030. The Bay Area RAA Guidance Document (BASMAA, 2017b) establishes a regional
framework and guidance for conducting RAAs in the Bay Area, including the types of modeling
and data inputs that may be used by the Programs and Permittees for estimating loads reduced by
green stormwater infrastructure (GSI). Section 4.2 of the Bay Area RAA Guidance Document
states that load reductions for source control measures should be calculated based on methods
provided in an approved refinement of the Interim Accounting Methodology, which was
previously developed by BASMAA. This report refines the Interim Accounting Methodology for
the purposes of non-green infrastructure load reduction accounting in the RAAs.
This report does not include methods used to account for the implementation of GSI and other
types of stormwater treatment control measures. The RAA methodologies for GSI are
preliminarily described in countywide reports submitted to the SFBRWQCB in September 2018
(ACCWP, 2018; CCCWP, 2018; FSURMP, 2018; SMCWPPP, 2018; and SCRURPPP, 2018)
and will be more fully described in the countywide RAA reports that will be submitted in
September 2020. The GSI RAA methodologies have undergone external peer review and the
results of the countywide GSI RAA modeling for each county will be submitted to the
SFBRWQCB in September 2020. Non-GSI treatment control measure 2 load reductions would be
modeled similarly to GSI load reductions, so are not discussed in this report.

Reissued November 19, 2015 with effective date January 1, 2016, to 77 Phase I municipal stormwater Permittees in
five Bay Area counties which are among over 90 local agencies comprising the Bay Area Stormwater Management
Agencies Association (BASMAA).
2
Non-GSI treatment control measures that are not included in this report, for example, include treatment wetlands or
media filters. Full trash capture devices, enhanced operations and maintenance activities, and diversion to POTW
could also be considered as treatment control measures; these measures are included in this report.
1
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1.2

Report Overview

A description of the source control measures, load reduction accounting methodologies,
reporting requirements, and assumptions are presented in Sections 2 through 10 of this report for
the following mercury and PCBs source control measure categories:
•

Source Property Identification and Abatement;

•

Management of PCBs in Building Materials;

•

Management of PCBs in Electrical Utilities;

•

Management of PCBs in Roadway and Storm Drain Infrastructure;

•

Enhanced Operations and Maintenance Control Measures;

•

Trash Full Capture Systems Implementation;

•

Diversion to Publicly Owned Treatment Works (POTW); and

•

Mercury Load Avoidance and Reduction.

The appendices present:

1.3

•

A summary of how the land used-based PCBs and mercury yields were developed;

•

A statistical summary of the observed urban sediment concentrations;

•

Source area investigation and abatement guidance and referral/self-abatement forms;

•

An estimate of load reductions for the PCBs in Electrical Utilities Management
Program and the PCBs in Roadway and Storm Drain Infrastructure Program;

•

Enhanced inlet cleaning efficiency factor data analysis for storm drain inlets with and
without inlet-based full trash capture devices;

•

Enhanced street sweeping efficiency factors; and

•

Non-inlet-based trash capture device unit efficiency factor data analysis.
Source Control Load Reduction Accounting Basis

The source control load reduction accounting methodology outlined in this report is based on
relative mercury and PCBs yields from different land use categories. This methodology was first
outlined in the 2014 Integrated Monitoring Reports (IMRs) (ACCWP, 2014; CCCWP, 2014;
SCVURPPP, 2014; SMCWPPP, 2014) and was described in the MRP 2.0 Fact Sheet. The
method involves using default factors for PCBs and mercury load reduction credits resulting
from foreseeable control measures. This report updates and refines the accounting system to
account for new information; justifies the assumptions, analytical methods, sampling schemes,
and parameters used to quantify the load reduction for each type of control measure; and
indicates what information will be collected and submitted to confirm the calculated load
reduction for each unit of activity for each control measure.
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As described in the MRP 2.0 Fact Sheet, a land use-based yield is an estimate of the mass of a
contaminant contributed by an area of a particular land use per unit time. Essentially, different
types of land uses yield different amounts of pollutants because land use types differ in their
degree of contamination resulting from differing intensities of historic or ongoing use of
pollutants. The land use categories used to calculate land use-based yields were identified from
studies conducted to identify potential POC sources and source areas, as described below.
The Regional Watershed Spreadsheet Model (RWSM) was developed as part of the Regional
Monitoring Program’s Small Tributaries Loading Strategy as a regional-scale planning tool
primarily for the purpose of estimating long-term average annual pollutant loads from the small
tributaries surrounding San Francisco Bay, and secondarily to provide supporting information for
prioritizing watersheds or areas within watersheds for management actions (Wu et al, 2016). The
RWSM is structured with three stand-alone empirical models: the hydrology model, sediment
model, and pollutant models. The hydrology model uses runoff coefficients based on land usesoil-slope combinations to estimate annual runoff from a watershed. The sediment model uses a
function of geology, slope, and land-use to simulate suspended sediment transport in the
landscape while adjusting for watershed storage factors. The pollutant model is essentially a
“concentration map” that can be driven by either the hydrology model (for pollutant
concentrations in water) or the sediment model (for pollutant concentrations on fine sediment
particles as particle ratios 3 for specific land use or source areas). Starting in 2010, a multi-year
effort was undertaken to systematically develop and calibrate the RWSM. Calibration was
completed 4 and the model was released in 2018.
A PCBs source property yield was derived as the product of a representative PCBs concentration
in shallow surface soils at known source properties and a representative soil/sediment yield for
Old Industrial land use areas. The derivation of the estimated PCBs source property yield is
described in Appendix A.
PCBs were more heavily used in older industrial areas so older industrial land use areas yield a
much higher mass of PCBs per unit area than newer urban land use areas. The estimated average
PCBs and mercury yields from the RWSM are summarized for six land use yield categories in
Table 1-1 below. These yields are assigned based on land use but may also be assigned by the
Permittees based on monitoring data and/or inspection results (e.g., to assign the Source Property
yield to a parcel mapped as Old Industrial). These yield values have been developed using the
best available data and technical approach at this time. The Permittees may re-evaluate these
yields in the future as more information becomes available.

Particle ratios = pollutant concentration in water (ng/L) / suspended sediment concentration (mg/L), equivalent to
mg/kg.
4
The calibration for PCBs is “reasonable” but there remains a lower confidence in the calibration for mercury (SFEI,
2017).
3
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Table 1-1: Land Use-Based Yields for PCBs and Mercury

Land Use Category
Source Property
Old Industrial
Old Commercial / Old Transportation
Old Residential
New Urban
Agriculture/Open Space

Assumed Average
PCBs Yield
(mg/ac/yr)
5,078
259
49
2.8
0.4
0.4

Assumed Average
Mercury Yield1
(mg/ac/yr)
53
53
57
57
4
81

mg/ac/yr – milligrams per acre per year
Source: RWSM Toolbox v1.0 Pollutant Model, Pollutant Spreadsheet Model Calculations – Region. Spreadsheet dated 6/9/2017.
1. The model calibration for PCBs is “reasonable” but there remains a lower confidence in the calibration for mercury (Wu et al.,
2017).

Appendix B presents concentration statistics for PCBs and mercury observed in street, storm
drain, and private property sediment samples collected by BASMAA from 1999 through 2019.
The data are summarized by the predominant land use within the vicinity of where the sediment
was collected.
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2. SOURCE AREA IDENTIFICATION AND ABATEMENT PROGRAM
2.1

Control Measure Description

Source area identification and abatement involves investigations of properties located in
historically industrial land use or other land use areas where PCBs were used, released, and/or
disposed of and/or where sediment concentrations are significantly elevated above urban
background levels 5 and are being transported to the municipal separate storm sewer system
(MS4). The source area identification and abatement control measure begins with performing
investigations in High Likelihood/Interest areas to identify PCBs sources. Once a source
property is identified, the source of PCBs on the property may be abated or caused to be abated
directly by the Permittee or the Permittee may choose to refer the source property to the San
Francisco Bay Regional Water Quality Control Board (SFBRWQCB) for investigation and
abatement by the SFBRWQCB. Source properties may include sites that were previously
remediated but still have soils concentrations of PCBs that are elevated above urban background
levels or may be newly identified source properties. Source properties may also include
industrial facilities with ongoing industrial activities that are covered under the General Permit
for Stormwater Discharges Associated with Industrial Activities (Industrial General Permit) or
another National Pollutant Discharge Elimination System (NPDES) permit.
The Permittees identify significantly elevated PCBs concentrations through surface soil/sediment
sampling in the right-of-way or through water sampling where visual inspections and/or other
information suggest that a specific property is a potential source of significantly elevated PCBs
concentrations. Where data confirm significantly elevated concentrations (e.g., a sediment PCBs
concentration equal to or greater than 1.0 mg/kg or a sediment concentration greater than 0.5
mg/kg and other lines of evidence) are present in soil/sediment from a potential source property
or in stormwater samples, the Permittees may take actions to cause the property to be abated or
may refer that property to the SFBRWQCB to facilitate the issuance of orders for further
investigation and remediation of the subject property.
For each referred source property, the applicable Permittee will implement or cause to be
implemented one or a combination of interim enhanced operation and maintenance (enhanced
O&M) measures in the street or storm drain infrastructure adjacent to the source property during
the source property abatement process, or will implement a stormwater treatment system
downstream of the property to intercept historically deposited sediment. The intent is to prevent
further contaminated sediment from being discharged from the storm drain system. These
enhanced O&M measures and/or treatment systems will be described in the source property
referral form that is sent to the SFBRWQCB.
The selected enhanced O&M control measure(s) or stormwater treatment must be implemented
and maintained during the source property abatement process and should be sufficient to
intercept historically deposited sediment in the public right-of-way and prevent additional
contaminated sediment from being discharged from the MS4. The Permittee should discuss the

5

See Appendix B for a statistical summary of urban sediment concentrations.
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referral and achieve resolution with the SFBRWQCB prior to submitting the source property
referral.
When a referred industrial facility is considered to be abated by the Permittee and the
SFBRWQCB, the enhanced O&M measures may be discontinued, and ongoing facility
inspections would be conducted as appropriate as part of the Permittee’s routine industrial
inspection program.
Source area investigation and abatement program guidance is provided in Appendix C.
2.2

Loads Reduced Accounting Methodology

The amount of PCBs loads (i.e., annual mass or milligrams per year (mg/yr)) reduced will be
assessed for source properties using the following accounting method:
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑆𝑆𝑆𝑆𝐴𝐴 • (𝑆𝑆𝑆𝑆𝑌𝑌 − 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑌𝑌 )

Where:
SPA

=

Source property area (acres (ac))

=

Source property PCBs yield (mg/ac/yr)

OCOTY

=

Old Commercial/Old Transportation land use PCBs yield (mg/ac/yr)

SPY

Thus, the PCBs load reduced in mg/yr will be calculated as the area of the source property in
acres multiplied by 5,029 mg/ac/yr (i.e., 5,078 – 49 mg/ac/yr).
There is no mercury load reduction credit given to PCBs source property referrals, as there is not
a significant difference between the estimated source property, old industrial, old residential, and
old commercial/old transportation mercury yield values.
Fifty percent of this load reduction will be credited to the Permittee for properties that are
referred to the SFBRWQCB for abatement at the time of referral provided that enhanced O&M
measures or stormwater treatment are implemented or caused to be implemented in the vicinity
of the referred source property to prevent further contaminated sediment from being discharged
from the storm drain system. The remaining 50% load reduction for referred properties will be
credited to the Permittee upon completion of the abatement process or at ten years, whichever
occurs first. The SFBRWQCB will notify the Permittee when the abatement process is complete.
Source properties that drain directly to the Bay (as opposed to the street or public storm drain
infrastructure) do not allow for implementation of enhanced O&M measures or stormwater
treatment by the Permittee. These properties may be submitted to the SFBRWQCB as a referral;
100% load reduction credit will be awarded upon completion of the abatement process, after ten
years, or the TMDL compliance date (i.e., 2030 for PCBs), whichever occurs first.
If a source property has been abated without referral to the SFBRWQCB, either through
voluntary actions by the property owner or using municipal enforcement powers, then 100% of
the load reduction will be credited to the Permittee at the time that the abatement is complete.
The Permittee shall provide documentation to the SFBRWQCB that abatement has effectively
eliminated the transport of PCBs or mercury to the MS4 or directly to the Bay for all transport
Source Control Load Reduction for RAA
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mechanisms that apply to the site (e.g., stormwater runoff, wind, vehicle tracking). The
documentation shall include information on the type and extent of abatement that has occurred
(e.g., have the sources of PCBs to the MS4 been eliminated via soil removal, capping, paving,
walls, plugging/removal of internal storm drains, etc.). Documentation may be from a cleanup
regulatory agency such as the US Environmental Protection Agency (USEPA) or the California
Department of Toxic Substances Control (DTSC). For sites with ongoing industrial activities,
water or sediment monitoring data that demonstrates the effective elimination of transport of
PCBs offsite into the MS4 or to the Bay should be provided. Information that supports the
determination of abatement should be submitted to the SFBRWQCB for review using the
Abatement Form in Appendix D.
For source properties that include a combination of industrial area and area that is not likely to be
a source of PCBs (e.g., unimpacted open space area), the source property yield will only be
applied to the portion of the property that is an industrial area.
Load reduction credit for enhanced O&M measures conducted as a part of a source property
referral is included in the credit afforded by the source property referral. Enhanced O&M
measures conducted adjacent to a source property that has not been referred to the SFBRWQCB
may receive load reduction credit under the enhanced O&M control measure category using the
source property yield (see Section 6).
2.3

Reporting

Standard report forms are provided for Source Property Referral and Source Property Self
Abatement in Appendix D.
For load reduction reporting associated with the source property identification and abatement
control measure, the area of each property will be estimated using the County Assessor’s parcel
map or an equivalent method. For those source properties that are referred to the SFBRWQCB
for abatement, the referral form has a space to describe any enhanced O&M control measures or
downstream treatment control measures that have been implemented or are planned to be
implemented at the source property. For those source properties that have been abated, the
Permittee will provide a statement that the property has been abated, along with documentation
on the date, type, and extent of abatement, as described above.
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3. PCBS IN BUILDING MATERIALS MANAGEMENT PROGRAM
3.1

Control Measure Description

The MRP Permittees have developed and implemented a process, beginning in July 2019, for
managing materials with PCBs concentrations of 50 ppm or greater in applicable structures at the
time such structures undergo demolition. Applicable structures include commercial, public,
institutional, and industrial buildings constructed or remodeled between the years 1950 and 1980
undergoing full-building demolition. Single-family residential and wood frame structures are
exempt.
Permittees have implemented the following process for this control measure:
•

Municipalities inform applicable demolition permit applicants that their projects are
subject to the program for managing materials with PCBs, necessitating, at a
minimum, an initial screening for priority PCBs–containing materials.

•

For every applicable demolition project, applicants implement the BASMAA protocol
for identifying building materials with PCBs concentrations of 50 ppm and then
complete and submit a version of BASMAA’s model “PCBs Screening Assessment
Form” (Screening Form) or equivalent to the municipality.

•

The municipality reviews the Screening Form to make sure it is filled out correctly
and is complete and works with the applicant to correct any deficiencies.

•

The municipality then issues the demolition permit or equivalent, according to its
procedures.

•

The municipality sends each completed Screening Form for applicable structures and
any supporting documents to its countywide program. The countywide program
compiles the forms and works with the other MRP countywide programs to manage
and evaluate the data, and to assist Permittees with associated MRP reporting
requirements.

3.2

Loads Reduced Accounting Methodology

The load of PCBs reduced through implementation of the PCBs in Building Materials
Management Program will be assessed using the following accounting method:
𝑛𝑛

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = ��(𝑁𝑁𝑖𝑖 • 𝑀𝑀𝑖𝑖 • 𝑆𝑆𝑆𝑆𝑖𝑖 )�
𝑖𝑖=1

Where:

• 𝐸𝐸𝑓𝑓

Ni

=

Number of applicable buildings demolished each year (units/yr)

=

Average mass of PCBs per applicable building (mg/unit)

SWi

=

Average fraction of PCBs that enters the MS4 due to demolition without
controls (%)

Mi
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=

Ef

Average fraction of PCBs prevented by controls from entering MS4 (%)

Reasonable values were used to assign the load reduction for this control measure in MRP 2.0.
Permittees received a total of 2,000 g/yr (2 kg/yr) PCBs load reduction value in 2019 when
protocols for managing PCBs-containing materials during demolition, as required in MRP 2.0
Provision C.12.f., were developed and implemented. Table 3-1 below lists the four terms and the
assumed values used to derive the 2 kg/yr credit. These values may be updated based on data
gathered in the future, as described below.
Table 3-1: Terms Used to Estimate the Loading of PCBs in Building Materials for MRP 2.0
1.
2.
3.
4.

Term
Number of applicable buildings1 demolished per year
Average mass of PCBs per applicable building
Average fraction of PCBs that enters MS4s due to demolition
without controls2
Average fraction of PCBs prevented by controls2 from entering
MS4

1Applicable

Estimated Value
50
5
0.01
0.8

Units
buildings/year
kg
dimensionless
fraction
dimensionless
fraction

buildings: constructed from 1950 through 1980 with PCBs concentration in caulks/sealants greater than 50 ppm,
excluding single family residential and wood frame buildings.
2The term “controls” refers to the proposed new demolition management program, not existing construction controls.

The 2 kg/yr PCBs load reduction stipulated during MRP 2.0 will be retained. During the MRP
3.0 permit term, Permittees may, with the necessary supporting data, request an increase in the
credit received for the current program and/or expand the scope of the program to increase loads
reduced. Any proposed revision of load reduction credit and/or program expansion would be
submitted to the Regional Water Board for Executive Officer approval.
The new management program implemented by Permittees as of July 1, 2019 requires that
demolition project proponents identify priority materials in applicable buildings, collect
representative samples for analysis, and report the concentrations of PCBs. When a sample
concentration is equal to or greater than 50 ppm, the estimated amount of material in the building
associated with that sample (and presumably removed and properly disposed of before the
demolition occurs) is also reported. These concentration and quantity data can be combined to
determine the mass of PCBs removed from the building. These data represent an estimate of the
mass of PCBs removed from the building via removal of the priority materials (rather than the
estimate provided in the MRP 2.0 fact sheet of the total mass of PCBs in the building in all
PCBs-containing materials). Thus, the value of Term 4 in Table 3-1 may be set to 1 when
evaluating the PCBs load avoided using data from the new program, since it may be assumed
that the program removes 100% of the priority materials identified by the sampling.
3.3

Reporting

BASMAA is developing a regional data management system for compiling the data reported by
demolition project applicants. This data for applicable structures, listed below, may be used to
support a request for additional loads reduced by the existing program and/or an expansion of the
program:
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•

Project information (e.g., address, APN, year building built, type of construction,
estimated demolition date).

•

Is building subject to the PCBs screening requirement based on type, use, and age of
the building?

•

PCBs concentration in each sample of a priority material. Currently, the BASMAA
protocol identifies priority materials as caulk, thermal insulation, fiberglass
insulation, adhesive mastics, and rubber window gaskets.

•

When PCBs equal to or greater than 50 ppm are measured in a priority material
sample, the estimated amount of that material in the building (only required to report
on sampling of priority materials but reporting any available data on other materials is
encouraged).

Permittees will provide documentation of each of the following items:
•

The number of applicable structures that applied for a demolition permit during the
reporting year; and

•

A running list of the applicable structures that applied for a demolition permit (since
the date the PCBs control protocol was implemented) that had material(s) with PCBs
at 50 ppm or greater, with the address and demolition date.
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4. PCBS IN ELECTRICAL UTILITIES MANAGEMENT PROGRAM
4.1

Control Measure Description

The Electrical Utilities Management Program will include improved procedures for documenting
removal and disposal of PCBs-containing electrical equipment as part of ongoing equipment
maintenance practices.
Electrical utility equipment in both the transmission and distribution systems are distributed
across the MRP region. In the past, PCBs were routinely used in electrical utility equipment that
contained dielectric fluid as an insulator. This is because prior to the 1979 PCBs ban, dielectric
fluid was typically formulated with PCBs due to a number of desirable properties (e.g., high
dielectric strength, thermal stability, chemical inertness, and non-flammability). Electrical
equipment containing dielectric fluid is typically identified as Oil-Filled Electrical Equipment
(OFEE). Any OFEE that contained PCBs in the past could still potentially contain PCBs today.
The most common types of OFEE that may contain PCBs are transformers, capacitors, circuit
breakers, reclosers, switches in vaults, substation insulators, voltage regulators, load tap
changers, and synchronous condensers (PG&E, 2000).
There are hundreds of thousands of pieces of OFEE in public rights-of-way and at hundreds of
electrical sub-station facilities across the MRP region. Some portion of these OFEE that are older
and/or refurbished may contain (or contained in the past) dielectric fluids with PCBs at
concentrations that are of concern if released to MS4s. Due to their large quantity, dispersed
nature, and the difficulty in tracking and monitoring discharges, Permittees are limited in their
ability to implement and/or enforce consistent and appropriate control measures to reduce
releases of PCBs from this source category. This creates a potential missed opportunity to
account for past and ongoing removal of PCBs-containing OFEE which has been and continues
to reduce loads of PCBs from MS4s to the Bay.
For this control measure, Permittee owned electrical utilities will document the removal of
PCBs-containing OFEE since the start of the TMDL and in the future until all PCBs-containing
OFEE have been removed from active service, and provide data to support calculations of the
associated stormwater load reductions due to these efforts. Additionally, it is anticipated that
non-municipally owned regional electrical utilities that are not currently subject to PCBs load
reduction requirements (i.e., PG&E) have been and will continue to remove PCBs-containing
OFEE and document these efforts, past and present, consistent with methods used by applicable
MRP permittees.
4.2

Loads Reduced Accounting Methodology

The load of PCBs reduced through implementation of the Electrical Utilities Management
Program will be assessed using the following accounting method:
𝑛𝑛

Where:
Source Control Load Reduction for RAA
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LRi

=

Load of PCBs reduced for Action i during a given time period of interest (kg/yr).

The PCBs loads reduced in mg/yr will be assessed using the following equation:
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (𝐿𝐿𝐿𝐿) = 𝐿𝐿0 • 𝐸𝐸𝐸𝐸1 • 𝑌𝑌𝑖𝑖

Where:
L0

=

Estimated annual load of PCBs that enters MS4 from OFEE at the start of
the PCBs TMDL.

𝐸𝐸𝑅𝑅1

=

Estimated percent of PCBs load prevented from entering the MS4 each
year due to equipment removal (percent per year); the percent of loads
prevented each year is assumed equivalent to the annual average rate of
PCBs-containing equipment removal.

𝑌𝑌𝑖𝑖

=

Number of Years during the time period of interest i.

The above equation assumes the rate of load reduction achieved over the time period of interest
is approximately equivalent to the equipment removal rate.
Reasonable values were developed for each of the terms shown in the equation above in order to
calculate the total load reduction credit for implementing the Electrical Utilities Management
Program (Table 3, see Appendix E for further detail). Based on equipment removal rates of 1.3%
to 4.8% per year (average = 2.3% per year) for municipally-owned electrical utilities between
2005 and 2020 (calculated as described in detail in Appendix E), equipment removals since the
start of the PCBs TMDL have reduced PCBs loads each year between 0.014 kg/yr to 0.053 kg/yr
(average = 0.025 kg/yr). This equates to a total load reduction achieved by 2020 of between
0.210 kg/yr and 0.795 kg/yr (average = 0.375 kg/yr) due to equipment removals across the Bay
Area. Assuming the same annual equipment removal rates in the future, then during the five-year
term of MRP 3.0, additional load reductions will range from 0.072 kg/yr to 0.264 kg/yr (average
0.127 kg/yr) for equipment removals. Table 4-1 below identifies the assumed ranges of values
for the terms in the above equation that were used to calculate the load reductions achieved since
the start of the PCBs TMDL and during MRP 3.0. The derivation of each of the terms shown in
Table 4-1 is presented in detail in Appendix E. These values may be updated based on data
gathered during MRP 3.0.
Table 4-1: Range of Values used to Estimate the Load Reductions due to the Electrical Utilities Management
Program Actions Since the Start of the PCBs TMDL and for MRP 3.0.
Term
L0

ER1

Description
Annual load of PCBs to MS4 from OFEE at the start of the PCBs TMDL; this
value is assumed to be the TMDL-normalized McKee et al. (2006) estimated load
to stormwater from transformers and large capacitors in 2005 (see Appendix E for
details on how this value was developed).
Percent of PCBs prevented from entering MS4 due to ongoing equipment
removals; these values are assumed equivalent to the annual equipment removal
rates for municipally owned electrical utilities in the Bay Area between 2005 and
2020 (see Appendix E for details on how these values were developed).
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Term

Description

Estimated
Values

Units

Yi

The time period of interest since the start of the PCBs TMDL is the fifteen years
between 2005 and 2020.

15

years

Yi

The time period of interest during MRP 3.0 is the five years of the permit term.

5

years

All Permittees will receive a share of the total PCBs load reductions achieved as a result of
program implementation based on the accepted countywide apportionment method (e.g.,
population).
4.3

Reporting

Permittees will summarize the steps they have taken to begin implementing this control measure,
either collectively or individually.
Additionally, a report will be developed and provide the following information:
•

Estimates of the current annual PCBs loads released to the MS4 from OFEE, based on the
best available data;

•

Permittees will document efforts by municipally owned electrical utilities in the MRP
area to remove PCBs-containing equipment since the TMDL baseline period (i.e., 2003).
The report will include the following information:
o Describe actions that remove PCBs-containing OFEE, including handling and
disposal methods; and
o Document loads avoided calculations, inputs, and assumptions.
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5. PCBS IN ROADWAY AND STORM DRAIN INFRASTRUCTURE
CAULK MANAGEMENT PROGRAM
5.1

Control Measure Description

The BASMAA study Evaluation of PCBs in Caulk and Sealants in Public Roadway and Storm
Drain Infrastructure (BASMAA, 2018) sampled caulk and sealant materials from public
roadway and storm drain infrastructure around the Bay Area. The sampling program was
designed to specifically target roadway and storm drain structures that were constructed during
the most recent time period when PCBs were potentially used in caulk and sealant materials (i.e.,
prior to 1980, with a focus on the 1960’s and 1970’s). A total of 54 caulk and sealant samples
were collected from ten different types of roadway and storm drain structures in the right-of-way
(ROW), including concrete bridges/overpasses, sidewalks, curbs and gutters, roadway surfaces,
above and below ground storm drain structures (i.e., flood control channels and storm drains
accessed from manholes), and electrical utility boxes or poles attached to concrete sidewalks.
The individual samples were grouped by structure type and sample appearance (color and
texture) and the groups were combined into 20 composites; 10 of these groups were collected
from concrete bridges, overpasses, or roadways.
Total PCBs concentrations across the 20 composite samples ranged from non-detect to greater
than 4,000 mg/kg. The majority of the composites had PCBs concentrations that were below 0.2
mg/kg. PCBs were not detected in ten of the composite samples, representing nearly 60% of the
individual samples collected during this program. PCBs in twenty-five percent (5 of 20) of the
composites were above 1 mg/kg. Of these, two composites had very high PCBs concentrations
(greater than 1,000 ppm) that indicate PCBs were likely part of the original caulk or sealant
formulations. Both of these composites were comprised of black, pliable joint filler materials that
were collected from concrete bridges/overpasses.
This control measure has been developed as a result of the outcome of this study. For this control
measure, Permittees will track development of a Caltrans specification for managing PCBscontaining caulks and sealants on bridges or roadway overpasses during bridge replacement or
joint maintenance. The Caltrans standard specifications for removal, handling, and disposal of
caulk or sealant materials during infrastructure replacement or joint maintenance projects will be
used to prevent the release of PCBs to the MS4. The Caltrans specification will be applied to all
applicable public bridges or roadway overpass structures when the bridge infrastructure
undergoes replacement or joint maintenance. Additionally, Permittees will implement the
following actions:
1. Maintain a list of applicable bridges that are scheduled for replacement or joint
maintenance.
2. Implement or cause to be implemented the Caltrans specifications during applicable
bridge projects that are under the direction of the Permittee.
3. Track and report on the use of the specifications for all applicable bridge projects
within the Permittee’s jurisdiction.
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5.2

Loads Reduced Accounting Methodology

A detailed load reduction accounting methodology is provided in Appendix F and summarized
here.
Total PCBs load contained in bridges built and/or reconstructed prior to 1981 within the
jurisdictions subject to the MRP was estimated using the following equation:
Total LoadPCBs, Bridges = Densitysealant * ConcentrationPCBs * ∑ Volume sealant, bridges
Where:
Densitysealant = average sealant density [kg/m3]
ConcentrationPCBs = empirically derived concentration of PCBs [mg/kg]
∑Volume sealant, bridges = Volume of sealant in all applicable bridges [m3]
The volume of joint sealant was calculated using an assumed cross-section of sealant, multiplied
by the assumed length of applied sealant:
Volume sealant, bridges = Cross-Sectionsealant * Lengthsealant
Where:
Cross-Sectionsealant = Cross-section of applied sealant
Lengthsealant = Length of applied sealant
A summary of the data inputs is provided in Table 5-1 below. The derivation of the values
presented in Table 5-1 is described in Appendix F.
Table 5-1: Bridge Load Calculation Data Inputs
Input
Density of Sealant
Cross-Section of Sealant
PCBs Concentration

Result
1,100
1
184

Units
kg/m3
square inch
mg/kg

Source
Takhar, 2013
Caltrans, 2007
See Section 2.2.1

The estimated total PCBs load contained in bridges built and/or reconstructed prior to 1981
within the jurisdictions subject to the MRP is provided in Table 5-2.
Table 5-2: Total Calculated Loads for Bridges within the MRP Area, Built and/or Reconstructed Prior to
1981
County

Total Sealant PCBs Mass
- Joints Only (kg)

Total Sealant PCBs Mass - Joints and
Longitudinal Seal (kg)

Alameda

3.8

11.2

Number of
Bridges1
340

Contra Costa

1.7

7.3

277

San Mateo

2.5

7.2

254

Santa Clara

3.7

10.1

473

Solano

0.9

3.2

133
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Total Sealant PCBs Mass
- Joints Only (kg)

County

Total Sealant PCBs Mass - Joints and
Longitudinal Seal (kg)

Number of
Bridges1
1,477

Total
12.6
39.0
1. U.S. Department of Transportation Federal Highway Administration, 2019. National Bridge Inventory. Visited 24
March 2020.

To estimate the load reduction associated with long-term bridge or expansion joint replacement,
it is assumed that an ongoing PCBs release rate from bridge joints is mitigated through bridge
joint maintenance and whole bridge replacement projects. The load reduction estimation is
based on the assumption that PCBs in caulk are leaching from bridge joints and longitudinal
seals over their lifetime. When that PCBs-containing caulk is replaced or removed through
maintenance or replacement projects, the source of PCBs release is removed, and the associated
annual released load is also removed. PCBs leaching from the material could occur through
incremental wear or through larger damage (e.g., pieces of caulk torn out) over the lifetime of the
caulk.
Lacking a literature-based release rate of sealant over time, two potential average annual release
rates (i.e., average over the life of the seal) were assumed to calculate an estimated load
reduction from removing the joint seal –0.5% and 1.0%. These average annual release rates
were applied to the estimated mass for the 1,477 bridges meeting the identified age criteria
(Table 5-3). These releases would be eliminated through removal of the joint seal through joint
replacement or bridge replacement.
Table 5-3: Long-Term Load Reduction (i.e., Replacement of PCBs-Containing Joints in All Older Bridges)

County

Alameda
Contra Costa
San Mateo
Santa Clara
Solano
Total

Total Sealant PCBs Load Reduced
- Joints Only (g/year)
0.5% annual
1% annual loss
loss rate over
rate over life
life
19
38
8
17
12
25
19
37
5
9
63
126

Total Sealant PCBs Load Reduced Joints and Longitudinal Seal (g/year)
0.5% annual loss
rate over life

1% annual loss
rate over life

56
37
36
50
16
195

112
73
72
101
32
390

This load reduction would occur no later than 2080, based on the assumption that all older joints
will be removed/replaced within 100 years of installation.
5.3

Reporting

Permittees will report on the development and use of the Caltrans specification during all
applicable replacement activities.
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6. ENHANCED OPERATIONS AND MAINTENANCE PROGRAM
6.1

Control Measure Description

Routine MS4 operation and maintenance (O&M) activities include street sweeping, drain inlet
cleaning, and pump station maintenance. In addition, culverts and channels are also routinely
maintained (i.e., desilted). Enhancements to routine operations and new actions such as storm
drain line and street flushing may enhance the Permittees’ ability to reduce PCBs and mercury in
stormwater. PCBs load reductions achieved through implementation of enhanced O&M control
measures, aside from enhanced O&M control measures associated with source property referrals,
may be counted as part of the overall load reductions expected during this permit term.
6.2

Loads Reduced Accounting Methodology

6.2.1

Enhanced Inlet Cleaning (With and Without Small Full Trash Capture Devices)
and Street Sweeping

Load reductions for enhanced inlet cleaning and street sweeping will be calculated as follows:
𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝒐𝒐𝒐𝒐 𝑷𝑷𝑷𝑷𝑷𝑷 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 = 𝑷𝑷𝑨𝑨 • 𝑷𝑷𝒀𝒀 • 𝑬𝑬𝑬𝑬𝒇𝒇

Where:
PA

=

Catchment area for enhanced O&M measure (acres)

=

Area-weighted PCBs yield (mg/acre-year) for the enhanced O&M
catchment area based on land use yield (see Table 1-1)

EEf

=

Enhancement Efficiency factor for enhanced O&M control measure (See
Appendix G for enhanced inlet cleaning with and without small full trash
capture devices and Appendix H for enhanced street sweeping).

PY

6.2.2

Pump Station Cleanout, Storm Drain Line Cleanout, Street Flushing, and
Culvert/Channel Desilting

Load reductions for enhanced pump station cleanout, storm drain line cleanout, street flushing,
and culvert/channel desilting will be calculated as follows:
EnhancedLR

=

CurrentLR – BaselineLR

Where:
CurrentLR

=

VolCurrent • %Sed • ρ • Conc

BaselineLR

=

VolBaseline • %Sed • ρ • Conc

VolCurrent

=

Average volume of material collected via the enhanced O&M
control measure in current year(s) (post-Fiscal Year 2001-02)
(m3/yr)
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VolBaseline

=

Average volume of material collected via the O&M control
measure in baseline years (prior to and including Fiscal Year 200102) (m3/yr) (assumed to be zero for storm drain line cleanout and
street flushing)

%Sed

=

Percent of material collected (by volume) by the enhanced O&M
control measure that is sediment < 2mm in diameter (measured)

ρ

=

Sediment density of the material collected by the enhanced O&M
control measure (weight per unit volume) (measured)

Conc

=

Average concentration of PCBs in sediments collected by the
enhanced O&M control measure (mg/kg; see Appendix B for land
use-based sediment concentrations to calculate area-weighted
concentrations or alternatively use project-specific measurements).

6.3

Reporting

The following information will be reported for this control measure:
•

Description of O&M measure enhancement, including the location of the enhanced
measure and description of the enhancement (e.g., increased frequency of
implementation over the baseline frequency).

•

Baseline and current volumes of material collected.

•

Assumptions/data on the percent of the material that was < 2 mm

•

Assumptions/data on sediment density

•

The calculated loads reduced.

Source Control Load Reduction for RAA
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7. TRASH FULL CAPTURE SYSTEMS IMPLEMENTATION PROGRAM
7.1

Control Measure Description

This control measure includes the implementation of large (non-inlet based) full trash capture
devices, including hydrodynamic separators (HDS), gross solids removal devices (GSRDs), and
baffle boxes in existing developed areas for the purposes of MRP Provision C.10 compliance.
These devices collect sediment and debris along with trash, so are considered as a source control
measure for the PCBs and mercury associated with the sediment that is captured.
7.2

Loads Reduced Accounting Methodology

The Permittees will quantify and report the amount of PCBs and mercury loads reduced from
implementation of large full trash capture devices using the following accounting method:
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑜𝑜𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑃𝑃𝐴𝐴 • 𝑃𝑃𝑌𝑌 • 𝐸𝐸𝑓𝑓

Where:
PA

PY
7.3

Ef

=

Tributary area treated by large full trash capture device (acres)

=

Area-weighted PCBs or mercury yield (mg/acre-year) (see Table 1-1)

=

Efficiency factor for large full trash-capture devices (assumed to be 20%) 6

Reporting

The following information will be reported for large full trash capture projects:

6

•

Project name, type of device, and location.

•

The year that project construction was completed.

•

Total project tributary drainage area.

•

The land use area(s) for the project and the area-weighted land use-based yield for the
project area.

•

POC loads reduced for each project.

See Appendix I for large trash capture device unit efficiency factor data analysis.
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8. DIVERSION TO POTW PROGRAM
8.1

Control Measure Description

This control measure consists of diverting dry weather and/or first flush events from MS4s to
publicly owned treatment works (POTWs) as a method to reduce loads of PCBs and mercury in
urban runoff.
8.2

Loads Reduced Accounting Methodology

The load reduction calculation method for this control measure is:
EnhancedReductionDiversion = CurReductionDiversion – BaseReductionDiversion
Where:
BaseReductionDiversion = Mass of PCBs or mercury reduced via POTW diversions of
urban stormwater in 2010 (assume zero for all diversions prior
to MRP 1.0 except the Palo Alto Diversion Structure)
CurReductionDiversion = Mass of PCBs or mercury reduced via POTW diversions of
urban stormwater in Year of Interest
And:
Base or Cur ReductionDiversion = ConcDiversion • VolDiversion
Where:

8.3

ConcDiversion

= Average concentration of PCBs or mercury in sediment and/or
water diverted to POTW (measured)

VolDiversion

= Volume of sediment and/or water diverted to POTW
(measured)

Reporting

For diversions, a project-specific report will be prepared that describes the diversion and projectspecific load reduction calculations.
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9. MERCURY LOAD AVOIDANCE AND REDUCTION PROGRAM
9.1

Control Measure Description

Mercury load avoidance and reduction includes a number of source control measures listed in the
California Mercury Reduction Act adopted by the State of California in 2001. These source
controls include material bans, reductions of the amount of mercury allowable for use in
products, and mercury device recycling. The following source controls bans are included:
•

Sale of cars that have light switches containing mercury;

•

Sale or distribution of fever thermometers containing mercury without a prescription;

•

Sale of mercury thermostats; and,

•

Manufacturing, sale, or distribution of mercury-added novelty items.

In addition, fluorescent lamps manufacturers continue to reduce the amount of mercury in lamps
sold in the U.S. Manufactures have significantly reduced the amount of mercury in fluorescent
linear tube lamps and streetlamps. The use of mercury containing bulbs has also decreased
through replacement of these bulbs with LED lamps.
Mercury Device Recycling Programs resulting in Mercury load reduction generally include three
types of programs that promote and facilitate the collection and recycling of mercury–containing
devices and products:
1. Permittee-managed household hazardous waste (HHW) drop-off facilities and
curbside or door-to-door pickup;
2. Private business take-back and recycling programs (e.g., Home Depot); and,
3. Private waste management services for small and large businesses.
9.2

Loads Avoided/Reduced Accounting Methodology

The load avoidance/reduction methodology for this control measure is:
HgReductionL/S/T = BaseLoadLST - CurLoadLST
Where:
BaseLoadLST

=

Baseline load of mercury in urban stormwater in 2002 from lamps
(L), switches (S), and thermostats (T)

CurLoadLST

=

Current load of mercury in urban stormwater in year of interest
from lamps (L), switches (S), and thermostats (T)

BaseLoadLST

=

BaseMassL/S/T • BaseNumL/S/T • T

CurLoadLST

=

CurMassL/S/T • CurNumL/S/T • T

And:

Where:
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BaseMassLST

=

Average mass of total mercury in each lamp (L), switch (S), and
thermostat (T) in 2002 (Assume: 93mg per kilogram of linear
fluorescent lamp or Compact Fluorescent Lamp (CFL); 2.9g per
switch; and 4g per thermostat).

CurMassLST

=

Average mass of total mercury in each lamp (L), switch (S), and
thermostat (T) recycled in year of interest (Assume: 35mg per
kilogram of linear fluorescent lamp or CFL; 2.9g per switch; and
4g per thermostat).

BaseNumLST

=

Number or weight of lamps (L), switches (S), and thermostats (T)
improperly discarded into the environment in 2002.

CurNumLST

=

Number or weight of lamps (L), switches (S), and thermostats (T)
discarded into the environment improperly in year of interest.

T

=

% of total mercury in lamps (L), switches (S), and thermostats (T)
that when improperly discarded are transported to the Bay via
urban stormwater (Assume 4.8%).

BaseNumLST

=

BaseSpentL/S/T - BaseRecycleL/S/T

CurNumLST

=

CurSpentL/S/T - CurRecycleL/S/T

BaseSpentLST

=

Number or weight of lamps (L), switches (S), and thermostats (T)
that reached their end-of-life in 2002

BaseRcyLST

=

Number or weight of lamps (L), switches (S), and thermostats (T)
recycled in 2002

CurSpentLST

=

Number or weight of lamps (L), switches (S), and thermostats (T)
that reached their end-of-life in year of interest

CurRecycleLST

=

Number or weight of lamps (L), switches (S), and thermostats (T)
recycled in year of interest

And:

Where:

Table 9-1 below provides conversion factors and references for the assumed values used in these
calculations.
Table 9-1: Mercury Recycling Conversion Factors and References
Item

Fluorescent Lamps

Source Control Load Reduction for RAA

Conversion and Citation
The average mercury content for a four-foot linear fluorescent lamp is 8.3
milligrams (mg). This is equal to 2.075 mg (2.075 X 10 -6 kilograms (kg))
per linear foot.
Source: NEMA 2005. Fluorescent and Other Mercury-Containing Lamps and
the Environment: Mercury Use, Environmental Benefits, Disposal
Requirements. National Electrical Manufacturers Association. March 2005.
14p.
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Item

Compact Fluorescent Lamps
(CFLs)

High Intensity Discharge (HID)
Lamps

Thermostats

Conversion and Citation
The National Electrical Manufacturers Association (NEMA) announced that
under the new voluntary commitment, effective October 1, 2010,
participating manufacturers will cap the total mercury content in CFLs that
are under 25 watts at 4 mg per unit, and CFLs that use 25 to 40 watts of
electricity will be capped at 5 mg per unit. Each CFL recycled is assumed to
have an average mass of 4.5 mg (4.5 X 10 -6 kg). New CFLs are also
assumed to have 4.5 mg on average.
Source: NEMA 2010. NEMA Lamp Companies Agree to Reduction in CFL
Mercury Content Cap. Available at
http://www.nema.org/media/pr/20101004a.cfm. Accessed April 11, 2012.
The average content of a HID bulb is .5 milligrams of mercury (0.5 x 10 -6
kg).
Source NEMA Opposition to Ban on Mercury Containing Headlamps, 2004
http://www.nema.org/Policy/EnvironmentalStewardship/Lamps/Documents/HID%20Headlamps%2010%2004.pdf
The amount of mercury in a thermostat is determined by the number of
ampoules. There are generally one or two ampoules per thermostat (average
is 1.4) and each ampoule contains an average of 2.8 grams (g) of mercury.
Therefore, each thermostat recycled is assumed to contain approximately 4.0
g (0.004 kg) of mercury.
Source: TRC 2008. Thermostat Recycling Corporation's Annual Report for
the U.S. Prepared by the Thermostat Recycling Corporation.
http://www.thermostat-recycle.org/files/u3/2008 TRC Annual Report.pdf.
Each thermostat recycled is assumed to contain approximately 4.0 g (0.004
kg) of mercury. The average weight of one thermostat is 12 ounces. There are
1.3333 thermostats in a pound of thermostats (1 pounds/0.75 pounds = 1.33
thermostats. It is estimated that 0.005333 kg of mercury is recycled for every
pound of thermostat recycled (1.333*0.004= 0.005333).
Source: Average weight of thermostat obtained from retail websites www.amazon.com.
The Recycling Corporation reports that one mercury switch contains 2.87 g
(0.00287 kg) of mercury.
Source: TRC 2010. Thermostat Recycling Corporation's Annual Report for
California. Prepared by the Thermostat Recycling Corporation. Prepared for
the State of California's Office of Pollution Prevention and Green
Technology, Department of Toxic Substances Control. March 31, 2010.

Switches

9.3

Reporting

The Permittees will provide a description of their ongoing mercury recycling program and
activities.
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10. PROGRAM UPDATES AND REFINEMENTS
The accounting methodology outlined in this report may be updated and refined to account for
significant new information as it becomes available. If needed, the proposed updates will be
submitted as an addendum to this report for Executive Office approval during the MRP 3 permit
term.
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APPENDIX A
Land Use-Based Yield Analysis
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A.1 METHODOLOGY
The methodology presented in this appendix was developed to assist the MRP Permittees in
identifying which watershed characteristics correlate well with areas that have high, moderate,
and low rates of pollutant of concern (POC) (i.e., mercury and PCBs) loading to receiving waters
via stormwater runoff. The methodology was developed using the collective local understanding
of the types of land areas, facilities, and activities that generate POCs, with a focus on PCBs. The
ultimate goal of the analysis was to provide first order estimates of POC loading rates from high,
moderate, and low likelihood source areas and to assist Permittees in identifying areas for
implementing POC load reduction measures that would have the greatest load reduction benefit.

A.1.1

Source Area Mapping

Documented uses and sources of PCBs and mercury in the urban environment and the results of
PCBs source identification and abatement studies described in the 2014 Integrated Monitoring
Report (IMR) Part B (BASMAA, 2014) have been used to identify PCBs source areas. Findings
demonstrate that PCBs (and to a lesser extent mercury) sources are generally associated with
watershed areas where equipment containing POCs were transported or used and facilities that
recycle POCs or POC-containing devices and equipment. These sources include current and
historic metal, automotive, and hazardous waste recycling and transfer stations; electrical
properties and power plants; and rail lines. These sources are typically located in areas that were
industrialized between the late 1920’s and the late 1970’s, the timeframe when PCBs and
mercury production were the greatest in the U.S.
To assist Permittees in identifying potential POC sources and source areas, a number of
preliminary GIS data layers were developed using existing and historical information on land use
and facility types that were located in the Bay Area during the early to mid-20th century. GIS
data layers included a revised “Old Industrial” land use layer that attempted to depict industrial
areas that were present in the year 1968; an “Old Urban” land use layer that depicts urban areas
developed by 1974, other than those depicted as Old Industrial; points depicting current facilities
that have the potential to have or have had PCBs on-site; and historical and current rail lines
where PCBs may have been transported.
A.1.1.1. Old Industrial Land Areas
Three sets of data layers were acquired and served as the primary sources of information used to
create the Old Industrial data layer: 1) the 2005 version of the Association of Bay Area
Governments (ABAG) land use data layers for the five Bay Area counties, which depicts current
industrial land use areas; 2) 1968 aerial photographs for the Bay Area at 30,000 scale acquired
from the United States Geological Survey’s (USGS) Earth Explorer website; and 3) the most
currently available County Assessor parcel data layers for Bay Area counties. Through the
development of the Old Industrial layer, two data layers were created. The first depicts industrial
land areas in 1968 that are not currently characterized as industrial by ABAG. This data layer
was created by panning through 1968 aerial photography and identifying industrial land areas
outside of the areas characterized as industrial land use in roughly 2005 by ABAG. The purpose
of this layer was to identify potential industrial facilities that were present in 1968, but possibly
redeveloped or incorrectly identified within the ABAG land use data. The second data layer that
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was created depicts areas characterized by ABAG in 2005 as industrial land uses that were
clearly not industrial in the 1968 aerial photographs. Most of these areas were developed into
industrial land uses after 1968 and are most commonly agricultural in the aerial photographs. All
parcels that were identified as at least partially industrial in 1968 were visually checked in the
data layer to provide greater confidence in its accuracy. Minor edits were then made based on
this quality assurance check. If there was uncertainty as to whether a parcel in the 1968
photographs was industrial, then the parcel was classified based on the ABAG land use data. As
a final check, the 1968 aerial photographs were also compared to current aerial photographs and
each parcel that had been redeveloped was attributed with the current land use, even if that land
use remained industrial.
A.1.1.2. Old and New Urban Land Areas
Old Urban and New Urban land use data layers that depict areas urbanized prior to and after
1974, respectively, were developed using an urban extents data layer from 1974, the closest year
to 1968 that the data were available. All areas that were within the urban extent in 1974 were
defined as Old Urban; those areas that fell outside of this definition were classified as New
Urban. Old Urban areas have been further divided into residential and parks areas versus
commercial areas in the current land use classification schema.
A.1.1.3 Identification of Potential POC Associated Facilities
Point data were collected for a number of facility types that may be associated with either PCBs
or mercury. These facility types include those associated with electrical generation, known
mercury emitters, metal manufacturing, drum recycling, metal recycling, shipping, automotive
recycling, general recycling, and those known to have or historically have had PCBs in use. This
information was primarily gathered by the San Francisco Estuary Institute (SFEI) as part of the
Urban Stormwater Best Management Practices (BMPs) Proposition 13 Grant project and
contains data from a variety of sources, including the California Air Resources Board,
EnviroStor, Superfund, Department of Toxic Substances Control, and the State Water Resource
Control Board.
Certain facility types for which point data were developed were mapped in greater detail to
develop polygons to allow area calculations to be performed. Of particular interest for PCBs
were the several hundred electrical substations in the Bay Area. Areas for these facilities were
delineated using current and 1968 aerial photographs to attribute whether each facility was built
prior to or after 1968. Additionally, military, port, and railroad land use areas were developed
using ABAG 2005 land use data and the latest assessor’s parcel data. Military parcels were
further edited to only include developed areas.
Land use and facility data layers created as part of this effort were then combined to create one
contiguous data layer. This data layer was attributed with additional information such as city,
county, and watershed.
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A.2 Regional Watershed Spreadsheet Analysis
A.2.1

Background

The Regional Watershed Spreadsheet Model (RWSM) was developed as part of the Regional
Monitoring Program’s (RMP) Small Tributaries Loading Strategy as a regional-scale planning
tool primarily for the purpose of estimating long-term average annual loads from the small
tributaries surrounding San Francisco Bay, and secondarily to provide supporting information for
prioritizing watersheds or areas within watersheds for management actions (Wu et al., 2016).
The RWSM is structured with three stand-alone empirical models: the hydrology model, the
sediment model, and the pollutant model (Wu et al., 2016). The hydrology model uses runoff
coefficients based on geospatially identified land use-soil-slope combinations along with rainfall
based on PRISM average precipitation 7 to estimate annual runoff from a defined watershed area.
The sediment model uses a function of geology, slope, and land-use to simulate suspended
sediment transport in the landscape of a defined watershed while adjusting for watershed storage
factors. The pollutant model is a spreadsheet model that combines land use-based pollutant
concentrations (i.e., pollutant concentrations in water or pollutant concentrations on fine
sediment particles as particle ratios 8 corresponding with specific land use types or source areas)
with land use-based hydrology model output or sediment model output. Land use-based loading
results are compiled to obtain pollutant loading across a defined watershed.
Starting in 2010, a multi-year effort was undertaken to systematically develop and calibrate the
RWSM for San Francisco Bay watersheds using RMP data. Calibration was completed 9 and the
model was released in 2018 (SFEI, 2018). For further detail about each component of the model,
see the RWSM User Manual (SFEI, 2018).

A.2.2

RWSM Results

The estimated average PCBs and mercury yields from the RWSM Toolbox v1.0 Pollutant
Model, “Pollutant Spreadsheet Model Calculations – Region” for the modeled land use yield
categories are provided in Table A-1 below. The “Region” spreadsheet results were developed
using RMP data from well-sampled watersheds to calibrate pollutant concentration coefficients
and applying the resulting coefficients to the region to get average pollutant yield results
(Gilbreath, 2019).

800-m grid, from PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu.
Particle ratios = pollutant concentration in water (ng/L) / suspended sediment concentration (mg/L), equivalent to
mg/kg.
9
The calibration for PCBs is “reasonable” but there remains a lower confidence in the calibration for mercury (Wu et
al., 2017).
7
8
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Table A-1: RWSM Land Use-Based Yields for PCBs and Mercury
Land Use Category
Old Industrial and Source Areas
Old Commercial and Old Transportation
Old Residential
New Urban
Agriculture/Open Space

Average PCBs Yield
(mg/ac/yr)
259
49
2.8
0.4
0.4

Average Mercury Yield1
(mg/ac/yr)
53
57
57
4
81

mg/ac/yr – milligrams per acre per year
Note: RWSM Toolbox v1.0 Pollutant Model, Pollutant Spreadsheet Model Calculations - Region. Spreadsheet dated 6/9/2017.
1. The model calibration for PCBs is “reasonable” but there remains a lower confidence in the calibration for mercury (Wu et al.,
2017).

Table A-2 below presents the RWSM Toolbox v1.0 Pollutant Model, “Pollutant Spreadsheet
Model Calculations – Region” results for PCBs and mercury average concentrations in runoff for
the five RWSM modeled land use categories (SFEI, 2018).
Table A-2: Regional Watershed Spreadsheet Model PCBs and Mercury Concentrations in Runoff
Land Use Category
Old Industrial and Source Areas
Old Commercial and Old Transportation
Old Residential
New Urban
Agriculture/Open Space

Total PCBs (ng/L)
204
40
4
0.2
0.2

Total Mercury1 (ng/L)
40
63
63
3
80

1. The model calibration for PCBs is “reasonable” but there remains a lower confidence in the calibration for mercury (Wu et al.,
2017).

A.3

Source Area/Property PCBs Yield

The derivation of the estimated PCBs source property yield is described below. The PCBs source
property yield was derived as the product of a representative PCBs concentration in surface soils
at known source properties and a representative soil/sediment yield for old industrial areas.
Table A-3 and Table A-4 present descriptive statistics for measured concentrations of PCBs from
source properties located in Alameda, Contra Costa, Santa Clara, and San Mateo Counties. This
dataset includes 670 PCBs surface soil samples from twelve source property locations as well as
on-site source property data identified in the street and storm drain sediment dataset that has
been compiled by BASMAA to-date (see Appendix B). All soil samples included in the analysis
were collected from the 0 to 0.5-foot depth interval, with the exception those collected at one
site, based on the assumption that the top six inches of soil would have the most potential to
mobilize offsite via wind or rainfall erosion. Data collected from the 0 to 1.0-depth interval were
included for the General Electric site in Oakland, as this represented the shallowest reported
depth for that site. The range of PCBs concentration (mg/kg) in surface soils for individual Bay
Area source properties are provided in Table A-3 and the summary statistics for all sites
combined are provided in Table A-4.
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Table A-3: Site specific PCBs concentration in surface soil collected on-site from source properties located in
Alameda, Contra Costa, Santa Clara, and San Mateo Counties.
Site Location

Minimum
(mg/kg)

Average
(mg/kg)

Maximum
(mg/kg)

Count

Reference

1.66

236.31

418.00

5

EKI Environment and Water, 2018. Letter
from EKI to Mark Johnson, RWQCB,
October 8, 2018. Subject: PCB Storm
Drain Sediment Sampling Results 1411
Industrial Road, San Carlos, CA (EKI
B80090.00)

3.40

28.36

122.00

14

GHD, 2016. Incremental Sampling
Investigation Report. August 4.

3.56

3.56

3.56

1

SCVURPPP POC Monitoring

11.91

11.91

11.91

1

SCVURPPP POC Monitoring

5.47

6.26

7.06

2

SCVURPPP POC Monitoring

1.79

2.70

3.61

2

SCVURPPP POC Monitoring

2.80

2.80

2.80

1

CW4CB
Final
Report/database
(http://basmaa.org/Clean-Watershedsfor-a-Clean-Bay-Project)

Union Pacific Railroad
Leo Avenue, San Jose

0.02

12.86

127.00

45

ETT111, Oakland

3.70

3.70

3.70

1

93.41

93.41

93.41

1

ibid

1.67

1.67

1.67

1

ibid

6.08

6.08

6.08

1

ibid

5.70

5.70

5.70

1

ibid

1.75

1.75

1.75

1

ibid

0.74

9.23

17.73

2

ibid

10.62

10.62

10.62

1

ibid

1411 Industrial Rd, San
Carlos
270 Industrial Road and
495 Bragato Rd, San
Carlos (Delta Star
Inc./Tiegel
Manufacturing Co.)
335 Brokaw Road,
Santa Clara
1645 Old Bayshore
Highway, San Jose
1695 and 1775
Monterey Highway,
San Jose
1800 South Monterey
Road, San Jose
Union Pacific Railroad
at Schallenberger Road,
San Jose

3430 Wood Street,
Oakland (Granite Expo)
1797 12th St, Oakland
(Cole Brothers Auto
Wrecker)
3015 Adeline St,
Oakland (California
Electric)
1266 14th St, Oakland
(Amtech Lighting)
3425 Ettie St, Oakland
(Allied Painter)
2838 Hannah St,
Oakland (Former
Giampolini)
3428-3434 Helen
Street, Oakland (ACM)
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GHD, 2017. Remedial Investigation
Report. Union Pacific Railroad Property,
Leo Avenue ROW, San Jose, CA.
September.
Kleinfelder, 2006. Private Property
Sediment Sampling Report: Ettie Street
Watershed, Oakland, California.
Kleinfelder West, Inc.
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Site Location
1639 18th St, Oakland
(Martinez Bros
Trucking)
2601-2812 Peralta St,
Oakland (Custom Alloy
Scrap Sales)

Minimum
(mg/kg)

Average
(mg/kg)

Maximum
(mg/kg)

Count

1.95

1.95

1.95

1

ibid

1.78

7.09

14.73

4

ibid

280 West MacArthur
Blvd, Oakland (Kaiser
Oakland)

0.01

1.67

27.20

101

710 73rd Avenue,
Oakland (Former Aero
Plating)

0.01

101.42

790.00

8

700 73rd Avenue,
Oakland (Union Pacific
Railroad)

0.92

88.16

1,100

14

0.03

248.36

11,000

134

5441 International
Boulevard, Oakland
(General Electric)
4560 Horton Street,
Emeryville (Former
South Southern Pacific
Railroad)
One Cyclotron Rd,
Berkeley (Lawrence
Berkeley National
Laboratory)

0.03

0.40

1.91

6

0.0019

3.23

135.0

227

CC-SPL-600-P

1.29

1.29

1.29

1

San Diego St,
Richmond (San Diego
St)

0.03

0.12

1.20

14

1014 Chesley Ave,
Richmond (World Oil)

0.01

0.79

6.50

70

1215 Willow Pass
Road, Pittsburg
(Molino)

0.02

1.19

5.60

10

Average for All Properties
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Forensic Analytical Environmental
Health Consultants, 2017. PCB Soil and
Sediment Waste Characterization and
Disposal Plan, Kaiser Permanente
Medical Center Oakland Legacy Tower
Demolition Project, 280 West
MacArthur Boulevard, Oakland, CA.
Revised April 21, 2017.
Fugro Consultants, Inc. 2016. Limited
Soil Sampling Investigation, 710 73rd
Avenue, Oakland, CA. January.
CDM Smith, 2014. Report of Findings
for Data Gaps Investigation Phase B On-site Investigations, Union Pacific
Railroad Company Property, 700 73rd
Avenue Oakland, CA. November 14.
Geosyntec Consultants, 2009. Feasibility
Study Report for the GE Site at 5441
International Boulevard, Oakland, CA.
June.
EKI, 2016. Corrective Action Work Plan
– Shallow Soil Excavation, Former
SPRR Parcel South of 53rd Street,
Emeryville, CA. June 29.
Lawrence Berkeley National Laboratory,
2016. Quarterly and Semiannual Progress
Reports, for the LBNL Hazardous Waste
Facility
Permit.
Environmental
Restoration Program. August 1993
through February 2016.
Contra Costa County 2015 POC
Sampling
Arcadis, 2016. San Diego Street
Transformer Oil Release Cleanup and
Closure Report, West End of San Diego
Street Richmond, CA, February.
APEX, 2018. PCB Characterization
Report, World Oil Corporation Property,
1014 Chesley Avenue, Richmond,
California. July 13.
Ground Zero Analysis, 2016. Phase II
Investigation at 1215 Willow Pass Road,
Pittsburg, November 11.

31.88
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Table A-4: Summary of PCBs concentration in surface soil collected on-site from source properties located in
Alameda, Contra Costa, Santa Clara, and San Mateo Counties.
Maximum
90th Percentile
75th Percentile
Average
Median
25th Percentile
10th Percentile
Minimum
N

Statistic

PCBs (mg/kg)
11,000
36.90
4.80
57.71
0.57
0.069
0.0020
0.0019
670

Based on the data reviewed, the Bay Area wide average of PCBs in surface soil from known
source properties based on individual property averages is 31.9 mg/kg (Table A-3) and the
average based on individual sample concentrations is 57.7 mg/kg (Table A-4). An average
concentration is the appropriate metric to use for the yield estimate as it is representative of the
total expected loading, which is affected by very high concentrations.
A sediment yield for Old Industrial land uses within the Santa Clara Basin watersheds was
estimated based on a Loading Simulation Program – C++ (LPSC) watershed model developed
for the Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) as part of
their reasonable assurance analysis (Paradigm Environmental, 2019 (attached)). The sediment
yield estimated from the LPSC watershed model represents baseline hydrology and water
quality, specifically sediment and solids. The median, LPSC-modeled sediment yield from Old
Industrial land uses in the Santa Clara Basin is 39 grams/m2/year or 157.8 kg/acre/year. Using the
average PCBs concentration, estimated in two different approaches, of 31.9 mg/kg and 57.7
mg/kg from surface soils on Bay Area source properties presented above and the median Old
Industrial sediment yield of 157.8 kg/acre, the estimated PCBs yield from source properties is
5,031 mg/acre/year and 9,108 mg/acre/year, respectively.
For mercury, the RWSM yield value for old industrial/source areas will be used for load
reduction accounting.

A.4

LIMITATIONS AND UNCERTAINTY

Land use is used as a surrogate for actual PCBs and mercury sources, and although the types of
potential sources have been identified, the actual locations and sizes of sources are difficult to
determine at this level of analysis. While categorized the same for modeling and analysis
purposes, similar land use in different locations may have very different sources and thus
distinctly different PCBs and mercury concentrations in runoff.
It is difficult to quantitatively assess the implications of these limitations on the projected
magnitude of loads, especially as analysis shifts from regional to more refined spatial scales. The
projected loads should be considered first order approximation and reflective of the central
tendency of the data for the Bay Area as a whole.
Source Control Load Reduction for RAA
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APPENDIX B
Urban Sediment Concentration Statistics
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B.1 Descriptive Statistics
Tables B-1 and B-2, and Figures B-1 and B-2 presents descriptive statistics for the PCBs and
mercury street and storm drain sediment dataset that has been compiled by BASMAA to-date.
This dataset includes 1,535 PCBs samples and 1,350 mercury samples taken within the street
right-of-way, storm drain conveyance system, and private properties from 1999 through 2019.
Data are summarized by the predominant land use within the vicinity of where the sediment was
collected.
Table B-1: PCBs concentrations in sediment (mg/kg) collected from streets, stormwater conveyance systems,
and private properties located in Alameda, Contra Costa, Santa Clara, San Mateo, and Solano Counties
between 1999 and 2019.
Old Urban
Old Urban
New
All
Old
Open Space
Statistic
(Not
(Residential
Urban
Samples
Industrial
Residential/Parks)
/Parks)
Maximum

193

17

5.7

0.72

1.1

193

90 Percentile

1.1

0.18

0.30

0.27

0.19

0.77

75th Percentile

0.21

0.08

0.10

0.047

0.054

0.16

Mean

0.79

0.22

0.20

0.066

0.067

0.65

Geometric Mean

0.26

0.09

0.12

0.059

0.058

0.22

Median

0.05

0.03

0.023

0.016

0.009

0.041

25

Percentile

0.01

0.01

0.006

0.001

0.002

0.009

10th Percentile

ND

ND

ND

ND

ND

ND

Minimum

ND

ND

ND

ND

ND

ND

1,205

110

98

69

53

1,535

th

th

n

Table B-2: Mercury concentrations in sediment (mg/kg) collected from streets, stormwater conveyance
systems, and private properties located in Alameda, Contra Costa, Santa Clara, San Mateo, and Solano
Counties between 1999 and 2015.
Old Urban
Old
Old Urban
All
Statistic
Not
New Urban Open Space
Industrial
Res/Parks
Samples
Res/Parks
Maximum

21

1.7

4.5

13

4.3

21

90 Percentile

0.80

0.41

0.78

0.63

0.35

0.74

75

0.30

0.22

0.40

0.27

0.20

0.29

Mean

0.43

0.20

0.43

0.46

0.29

0.41

Geometric Mean

0.29

0.13

0.19

0.27

0.11

0.28

Median

0.15

0.11

0.18

0.14

0.11

0.15

25

Percentile

0.088

0.071

0.082

0.100

0.046

0.086

10th Percentile

0.057

0.051

0.045

0.056

0.030

0.054

ND

0.015

0.015

ND

0.020

ND

1,069

80

91

62

48

1,350

th
th

th

Percentile

Minimum
n
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92nd Percentile = 1.0 mg/Kg
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10

86th Percentile = 0.5 mg/Kg
1

78th Percentile = 0.2 mg/Kg
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Non-detect
or <0.001
0.001

0
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800

1000

1200

1400

Count of All Bay Area Sediment Samples in Order of Decreasing PCB Concentration
Figure B.1: Total PCB concentrations in sediment collected from streets, stormwater conveyance systems, and private properties located in
Alameda, Contra Costa, Santa Clara, San Mateo, and Solano Counties between 1999 and 2019.
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Figure B.2: Total mercury concentrations in sediment collected from streets, stormwater conveyance systems and private
properties located in Alameda, Contra Costa, Santa Clara, San Mateo, and Solano Counties between 1999 and 2019.
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APPENDIX C
Source Area Investigation and Abatement
Guidance
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C.1 BACKGROUND
Since 2000, Bay Area stormwater programs have conducted investigations on behalf of MRP
Permittees to identify land areas or properties that contribute substantial amounts of PCBs to Bay
Area municipal separate storm sewer systems (MS4s). These investigations have largely focused
on land areas where industrial land use activities occurred prior to 1980 and continue today (i.e.,
old industrial land use areas). The Interim Accounting Methodology for TMDL Loads Reduced
Report (BASMAA, March 2017) described this control measure and defined the methodology
that was used for PCBs load reduction accounting during the MRP 2.0 permit term.
The pollutant reduction benefits and costs of conducting source property investigations were
examined, along with other stormwater control measures, via the Clean Watersheds for Clean
Bay (CW4CB) project. The CW4CB project concluded that PCBs source property investigations
are much more cost-effective at reducing loads of PCBs than retrofitting old industrial areas with
green stormwater infrastructure (GSI). This finding and the pollutant reductions achieved during
the MRP 2.0 permit term via this control measure provide an impetus for MRP Permittees to
continue source property investigations as a viable control measure for PCBs during MRP 3.0.
The process for conducting source area investigations that would be followed by each
stormwater program during MRP 3.0 is presented below.
C.2 SOURCE AREA INVESTIGATION PROCESS
The source area investigation process consists of the four steps outlined below:
1. Identify areas that should be considered for source area investigations;
2. Conduct screening-level investigations in the areas identified in (1) to prioritize these
areas as high, moderate, or low-likelihood source areas;
3. Conduct targeted source area investigations in areas prioritized as high or moderatelikelihood source areas in (2) to identify and confirm source areas; and
4. Determine next steps for confirmed source areas.
Each of these steps is described in more detail below.
C.2.1

Step 1: Identify Areas Considered for Source Area Investigations

Identify areas that should be considered for source area investigations as follows:
A. Identify the extent of old industrial land use areas that were present in 2002, the starting
date for accounting for POC load reductions;
B. Remove those old industrial land use areas that have already been investigated, referred,
and/or abated since 2002;
C. Remove those old industrial land use areas that have undergone redevelopment or GSI
retrofit since 2002;
D. Remove those old industrial land use areas that do not drain to an MS4, rather drain
directly to the Bay shoreline; and
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E. Identify the remaining old industrial land use areas that should be considered for source
property investigations by subtracting B, C, and D from A above.
Each countywide stormwater program has implemented this process to identify the total area that
will be considered for investigation within each of the five MRP counties.
C.2.2

Step 2: Conduct Screening-level Source Area Investigations

The purpose of screening-level source area investigations is to identify both (1) areas that are
likely to contain sources of PCBs, and (2) areas that are unlikely to contain sources of PCBs.
This effort will assist Permittees in narrowing the focus for more in-depth, targeted source
investigations to those areas that are most likely to contain sources. The screening methods
described below are designed to categorize areas at the watershed, MS4 catchment, or individual
parcel-scale as high-, moderate-, or low-likelihood source areas according to the following
criteria:
•

•

•

Low-likelihood source areas:
o No evidence of current or historical use of PCBs; and,
o all MS4 sediment concentrations and stormwater particle ratios are below 0.5
mg/kg.
Moderate-likelihood source areas
o There may be evidence of current or historical use of PCBs; and/or
o At least one MS4 sediment or stormwater particle ratio between 0.5 and 1.0
mg/kg.
High-likelihood source areas:
o There is evidence of current or historical use of PCBs; and/or
o At least one MS4 sediment or stormwater particle ratio is greater than 1.0 mg/kg.

Screening-level investigation methods may involve any of the following:
•

•

Desktop Analysis. Desktop analysis conducted to gather available information on
potential sources of PCBs in a given area or on a specific parcel can also be used to
screen areas for further investigation or to remove them from further consideration. This
type of screening may include review of current and historic land uses, historical parcel
records, contaminated properties databases (e.g., Geotracker and EnviroStor), and aerial
photography to identify past and current activities that may be associated with PCBs
(e.g., recycling facilities, parcels with large electrical equipment, PCBs manufacturing
sites, industrial activities that used PCBs, etc.). Any stormwater or MS4 sediment data
collected in the past may also be used as an indicator of likely PCBs sources that warrant
further investigation.
Stormwater Monitoring. Stormwater samples collected at the outlet of a defined drainage
area (watershed, MS4 catchment, or individual parcel scale) can be used to screen the
entire area that drains to the sampling location; if the PCBs particle ratio in all
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•

stormwater samples is less than 500 ng/g 10, then the entire area draining to that sampling
location can be identified as a low-likelihood source area.
Sediment Monitoring. Suspended sediment samples collected from storm drain
infrastructure or a channel that drains a defined area (e.g., a watershed, MS4 catchment,
or one or more individual parcels) can be also be used to screen potential source areas. If
the PCBs particle ratio in samples collected are less than 0.5 mg/kg, then the area or
parcels that drain to the sampling location can be identified as low-likelihood
area/parcels.

C.2.3

Step 3: Conduct Targeted Source Area Investigations

Select parcels or smaller areas within areas that are identified in Step 2 as high- and moderatelikelihood source areas may be targeted for more in-depth source investigation. The purpose of a
targeted source area investigation is to identify and confirm specific source properties that
contribute elevated PCBs to MS4s. Once a source property has been confirmed, Permittees may
refer the property to the Regional Water Board for abatement, or the Permittee can oversee
property abatement directly. The targeted source area investigation steps are modeled after the
CW4CB Source Property Identification and Referral Pilot Projects (BASMAA, 2017). The
targeted source area investigation process proceeds through the following four tasks:
1. Records Review. The purpose of the records review is to evaluate available information
on specific parcels of interest within an investigation area to identify sources of PCBs.
The types of information reviewed may include the following:
•
•
•
•
•
•

Site history, cleanup records, or monitoring data available through online databases
(i.e., Geotracker and EnviroStor);
Cal OES records of PCBs releases from electrical utility equipment;
Changes in aerial photos from prior to 1980 and present condition;
Outdoor storage, suspected waste areas or ponds;
Available stormwater inspection history, including occurrence of PCBs, spills, and
stormwater violations on prior inspection reports; and
Industrial General Permit (IGP) facility data.

2. Public ROW Surveys / Facility Site Visits. The purpose of public ROW surveys / facility
site visits is to verify information obtained during records review, document possible
sources, observe sediment migration and flow patterns from parcels of interest to the
public ROW, document existing stormwater control measures, and identify potential
sample locations. Information documented during public ROW surveys / site visits may
include the following:

This value may be adjusted in the future based on the results of the Advanced Data Analysis under development by
the Regional Monitoring Program Sources, Pathways, and Loadings workgroup or equivalent analyses conducted by
the Permittees.
10
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•
•
•
•
•
•
•
•
•
•
•
•

Electrical equipment associated with PCBs (e.g., transformers and capacitors);
Old equipment with hydraulic fluids;
Outdoor hazardous material/waste storage areas (e.g., tanks, drums), especially with
poor housekeeping;
Signs related to hazardous materials and wastes;
Recycling/scrap yards (e.g., for automobiles);
Building demolition activities;
Unidentified puddles or stains;
Flow patterns and storm drain structures;
Existing and potential stormwater control measures;
Sediment erosion from a property and migration to the street or storm drains;
Properties that have been redeveloped or are in the process of redevelopment; and
Redeveloped areas where older exposed soils are available for tracking off site.

The combined results of the records reviews, public ROW surveys / facility site visits are
then used to prioritize sampling and develop the sampling plan.
3. Sampling. The purpose of sampling is to confirm if the suspected source area is an actual
source of elevated PCBs to the MS4 or is not. Sampling methods may include the
collection of sediment in the ROW, and inlet, or the storm drain; and/or stormwater
sampling.
4. Identification of Source Areas. This task will review the information gathered throughout
the investigation process in order to identify and confirm any source areas. Pollutant
concentrations provide the primary means of confirming the identification of source
areas. Elevated soil/sediment or stormwater concentrations from samples collected onsite,
at the border of a parcel, or at the junction of an onsite underground drainage pipe
(lateral) and the MS4 provide the best definitive evidence of whether a property is a
source of PCBs to the MS4 or is not. Parcels or areas with PCBs concentrations ≥ 1.0
mg/kg are considered confirmed source areas and need no further investigation.
C.2.4

Step 4: Determine Next Steps for Confirmed Source Areas

The options Permittees may pursue for confirmed source areas include the following:
•

Submit a referral to the Regional Water Board (and/or other regulatory agency) for
follow-up investigation and abatement. The referral process and standard referral
form are more fully described in the Source Control Load Reduction Accounting for
Reasonable Assurance Analysis report (BASMAA, 2020).

•

Abate or cause the area to be abated directly, without referral to a regulatory agency.
For this option, the City will work directly with the property owner to ensure the
property is fully abated and a self-abatement report will be submitted to the Regional
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Water Board according to the process outlined in the Source Control Load Reduction
Accounting for Reasonable Assurance Analysis report (BASMAA, 2020).
•

If the investigation conducted in Step 3 does not identify a specific source area for the
observed elevated concentrations, then the source area will be considered for the
application of other types of control measures.
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APPENDIX D
Source Property Referral Form
Source Property Self Abatement Report
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PCBs SOURCE PROPERTY REFERRAL FORM
The purpose of this form is to provide the Department of Toxic Substances Control, the United States Environmental Protection
Agency (USEPA) or the Regional Water Quality Control Board with sufficient information to require site owner/operators to
conduct follow-up investigations and/or PCB cleanup actions.

Referring Agency:
Staff Contact Name:
Phone:
Email Address:
Date of Report:
1. Name of Site:
2. Address City County ZIP:
3. APN(s):
4. Provide a Site Location Map and a Site Diagram showing significant features.
Parcel Area (acres):
5. Current Owner
Name:
Address:
City, County & Zip Code:
Phone:
E-mail Address:
Contact:
Title:

Source Control Load Reduction for RAA
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6. Background: Current Business Operations
Name:
Period of Operation:
Type:

7. Background: Previous Business Operations (if known)
Name:
Period of Operation:
Type:

8. Summarize any available information that may indicate hazardous substances, pollutants, or
contaminants OTHER than PCBs have been associated with the site.

9. Describe the known and suspected sources of PCBs at the site.

10. Has sampling or other investigation been conducted in the vicinity of the property to identify
it as a source property? Yes No
Specify. For samples collected in the public right-of-way, show the nexus to the subject property
as clearly as possible. Attach maps or pictures and coordinates (if applicable).
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11. Is the site subject to the industrial general stormwater permit?

Yes No

If yes, describe the findings of recent and past stormwater inspections conducted on the site,
especially in regard to potential PCB sources.

12. Is there currently a potential for exposure of the community or workers to hazardous
substances, pollutants, or contaminants at the site?
Yes No
If yes, explain:

13. Are any Federal, State, or Local regulatory agencies involved with the site? Yes

No

If yes, provide as much of the information below as known:
Agency

Involvement

Contact Name

Phone Number

14. Provide any other pertinent site information not covered above.

15. Describe enhanced control measures or downstream treatment control measures that will be
implemented at the site. The selected enhanced O&M control measure(s) or stormwater
treatment must be implemented and maintained during the source property abatement process
and should be sufficient to intercept historically deposited sediment in the public right-ofway and prevent additional contaminated sediment from being discharged from the MS4.

Attach: Site Location Map, Site Diagram, and any pertinent sampling & analyses data
Source Control Load Reduction for RAA
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SOURCE PROPERTY ABATEMENT REPORT
The purpose of this form is to provide the Regional Water Quality Control Board with sufficient documentation that source
property abatement has effectively eliminated the transport of PCBs or mercury offsite and from entering the municipal separate
storm sewer system (MS4) infrastructure for all transport mechanisms that apply to the site (e.g., stormwater runoff, wind,
vehicle tracking). This documentation shall include information on the type and extent of abatement that has occurred (e.g.,
have the sources of PCBs to the MS4 been eliminated via capping, paving, walls, plugging/removal of internal storm drains,
etc.) and any available water or sediment monitoring data that demonstrates the effective elimination of transport of PCBs
offsite into the MS4.

Responsible Agency:
Staff Contact Name:
Phone:
Email Address:
Date of Report:
1. Name of Site:
2. Address City County ZIP:
3. APN(s):
4. Provide a Site Location Map and a Site Diagram showing significant features. Parcel Area
(acres):
5. Current Owner
Name:
Address
City, County & Zip Code:
Phone:
E-mail Address:
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6. Describe Current (Post-Abatement) Site Operations/Land Use.
7. Describe Previous Business Operations / Sources of PCBs or Mercury (if known).
8. Summarize any available information that may indicate hazardous substances, pollutants, or
contaminants OTHER than PCBs have been associated with the site.
9. Has sampling or other investigation been conducted in the vicinity of the property to identify
it as a source property? Yes No
Specify. For samples collected in the public right-of-way, show the nexus to the subject property
as clearly as possible. Attach maps or pictures and coordinates (if applicable).
13. Were any Federal, State, or Local regulatory agencies involved with the site abatement?
Yes

No

If yes, provide as much of the information below as known:
Agency

Involvement

Contact Name

Phone Number

14. Describe the type and extent of abatement that has occurred.

15. Describe how the property abatement has effectively eliminated the transport of PCBs offsite
and from entering the MS4 infrastructure for all transport mechanisms that apply to the site
(e.g., stormwater runoff via sheet flow or through a storm drain, wind, or vehicle tracking).

Source Control Load Reduction for RAA
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16. Describe any available water or sediment monitoring data that demonstrates the effective
elimination of transport of PCBs offsite into the MS4.

Attach: Site Location Map, Site Diagram, and any pertinent sampling & analyses data
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1.0 Introduction
This project report supports the requirement to implement a Stressor/Source Identification
(SSID) Project as required by Provision C.8.e.iii of the San Francisco Bay (Bay) Region
Municipal Regional Stormwater National Pollutant Discharge Elimination System (NPDES)
Stormwater Permit (MRP) (Order No. R2-2015-0049, SFRWQCB 2015). Per MRP Provision
C.8.e.ii, the Bay Area Stormwater Management Agencies Association (BASMAA) Regional
Monitoring Coalition (RMC)1 members are working to initiate eight SSID projects during the fiveyear term of the MRP (i.e., 2016 – 2020). The RMC programs have agreed that seven SSID
projects will be conducted to address local needs (for Santa Clara, Alameda, San Mateo, Contra
Costa, Fairfield/Suisun and Vallejo counties), and one project (this project) will be conducted
regionally (on behalf of all RMC members). SSID projects follow-up on monitoring conducted in
compliance with MRP Provision C.8 (or monitoring conducted through other programs) with
results that exceed trigger thresholds identified in the MRP. Trigger thresholds are not
necessarily equivalent to Water Quality Objectives (WQOs) established in the San Francisco
Bay Basin (Region 2) Water Quality Control Plan (Basin Plan) (SFRWQCB, 2017) by the San
Francisco Bay Regional Water Quality Control Board (Regional Water Board); however, sites
where triggers are exceeded may indicate potential impacts to aquatic life or other beneficial
uses.
BASMAA submitted a Regional SSID Work Plan to the Regional Water Board in March 2019.
The SSID work plan described the steps that would be taken to investigate sources of
polychlorinated biphenyls (PCBs) from electrical utility equipment in watersheds draining to the
San Francisco Bay Basin. The Work Plan focused on Pacific Gas and Electric Company
(PG&E), the largest electrical utility operating in the MRP area, and the only utility that is not
owned by a municipality. The project team developed a letter requesting assistance from the
Regional Water Board and outlining the specific data that are needed from PG&E to complete
this project. The letter was ultimately approved by the BASMAA Board of Directors (BOD) and
sent to the Regional Water Board in June 2019. The letter specifically asked the Regional Water
Board to use their regulatory authority under Section 13267 of the Clean Water Act to compel
PG&E to provide the needed data. However, PG&E is currently in bankruptcy proceedings, and
the outcomes of that process have not yet been determined. As such, the Regional Water Board
has delayed sending a “13267 letter” to PG&E, and is currently considering other options for
moving forward with PG&E on this issue.
The BASMAA MRP 3.0 C.11/12 workgroup met with and discussed the issue of PCBs in
electrical utility equipment with representatives of several municipally-owned electrical utilities in
the permit area. Based on the information gained during these discussions, and given the
current situation with PG&E, BASMAA requested the project team develop a revised scope of
work (SOW) for Task 2 of the Regional SSID Work Plan.
BASMAA submitted a Regional SSID Revised Scope of Work to address PCBs in electrical
utility applications in March 2020 to the Regional Water Board. The revised SOW would
1

The BASMAA RMC is a consortium of San Francisco Bay Area municipal stormwater programs that joined together
to coordinate and oversee water quality monitoring and several other requirements of the MRP. Participating
BASMAA members include the Alameda Countywide Clean Water Program (ACCWP), Contra Costa Clean Water
Program (CCCWP), Fairfield-Suisun Urban Runoff Management Program (FSURMP), San Mateo Countywide Water
Pollution Prevention Program (SMCWPPP), Santa Clara Valley Urban Runoff Pollution Prevention Program
(SCVURPPP), and City of Vallejo and Vallejo Flood and Wastewater District (VFWD).
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implement the Regional SSID work plan, but would focus on municipally-owned electrical
utilities in the San Francisco Bay Area (Bay Area), rather than PG&E. The Regional Water
Board staff agreed2 to a revised approach which focused on data gathering from municipallyowned electrical utilities. The Regional Water Board staff further acknowledged that revision of
the work plan submitted in March 2019 is not needed to satisfy SSID project requirements. They
also agreed the Regional SSID project will be considered complete based on the outcomes of
the work described in this report, which focuses on data from municipally-owned electrical
utilities instead of PG&E.
BASMAA retained EOA, Inc., of Oakland, CA to develop the work plan and implement the SSID
project under the direction of a BASMAA Project Management Team (PMT). All work on this
project is supported by funding provided by BASMAA.

1.1

Overview of SSID Project Requirements

SSID projects focus on taking action(s) to identify and reduce sources of pollutants, alleviate
stressors, and address water quality problems. MRP Provision C.8.e.iii requires SSID projects
to be conducted in a stepwise process, as described below.
Step 1: Develop a work plan that includes the following elements:
•

Define the water quality problem (e.g., magnitude, temporal extent, and geographic
extent) to the extent known;

•

Describe the SSID project objectives, including the management context within which
the results of the investigation will be used;

•

Consider the problem within a watershed context and examine multiple types of related
indicators, where possible (e.g., basic water quality data and biological assessment
results);

•

List potential causes of the problem (e.g., biological stressors, pollutant sources, and
physical stressors);

•

Establish a schedule for investigating the cause(s) of the trigger stressor/source which
begins upon completion of the work plan. Investigations may include evaluation of
existing data, desktop analyses of land uses and management actions, and/or collection
of new data; and

•

Establish the methods and plan for conducting a site-specific study (or non-site specific if
the problem is widespread) in a stepwise process to identify and isolate the cause(s) of
the trigger stressor/source.

Step 2: Conduct SSID investigations according to the schedule in the work plan and report on
the status of the SSID investigation annually in the Urban Creeks Monitoring Report (UCMR)
that is submitted to the Regional Water Board on March 31 of each year.

2

Per Jan O’Hara at the BASMAA Monitoring and Pollutants of Concern Committee meeting held on March 3, 2020
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Step 3: Follow-up actions:
•

If it is determined that discharges to the municipal separate storm sewer system (MS4)
contribute to an exceedance of a water quality standard (WQS) or an exceedance of a
trigger threshold such that the water body’s beneficial uses are not supported, submit a
report in the UCMR that describes Best Management Practices (BMPs) that are
currently being implemented and additional BMPs that will be implemented to prevent or
reduce the discharge of pollutants that are causing or contributing to the exceedance of
WQS. The report must include an implementation schedule.

•

If it is determined that MS4 discharges are not contributing to an exceedance of a WQS,
the SSID project may end. The Executive Officer must concur in writing before an SSID
project is determined to be completed.

•

If the SSID investigation is inconclusive (e.g., the trigger threshold exceedance is
episodic or reasonable investigations do not reveal a stressor/source), the Permittee
may request that the Executive Officer consider the SSID project complete.

1.2

SSID Project Report Organization

Step 1 of the SSID process described above in Section 1.1 was completed with the submittal of
the BASMAA Regional SSID Work Plan in March 2019 and subsequent Revised Scope of Work
(SOW) in March 2020.
The Work Plan and revised SOW identified the following tasks:
1. Conduct desktop analysis of data from Bay Area electrical utilities;
2. Develop Source Control Framework that summarizes the results of the desktop analysis
and recommends approach to manage and control releases;
3. Develop data inputs that can be used to account for load reductions from new source
control measures;
4. Develop Report that addresses management questions.
As described above, the revised SOW would implement the Regional SSID work plan, but
would focus on municipally-owned electrical utilities in the Bay Area, rather than PG&E.
This Regional SSID Project Report provides background information, describes the work
conducted in the desktop analysis, and proposes a source control framework to account for past
load reductions and to further reduce ongoing loads of PCBs from electrical utility practices.
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2.0 Problem Definition, Study Objectives, and Regulatory
Background
2.1

Background

PCBs are commercially synthesized oily compounds consisting of carbon, hydrogen, and
chlorine atoms. There are 209 possible arrangements of the atoms in PCB compounds. These
are referred to as the 209 PCB congeners. PCBs were first manufactured in the United States
(US) in 1929 and US production peaked in 1970. PCBs are non-flammable, chemically stable,
have a high boiling point, and have electrical insulating properties. Therefore, they were used in
hundreds of industrial and commercial applications. Most PCBs were manufactured as a
mixture of several individual PCB congeners. The most common name for these mixtures in the
US was the Aroclor series produced by Monsanto Company. There were more than ten
common Aroclor mixtures.
Due to concern about their persistence in the environment, toxicity, and potential to cause
cancer, the US Environmental Protection Agency (US EPA) banned the production and new use
of PCBs in 1979. However, PCBs continue to be found in water and sediment collected from the
San Francisco Bay, and urban stormwater runoff has been identified as a major source of PCBs
to the Bay. Thus, PCBs are considered a legacy pollutant.

2.2

Problem Definition

Fish tissue monitoring in the Bay has revealed the bioaccumulation of PCBs in Bay sportfish at
levels thought to pose a health risk to people consuming these fish. As a result, in 1994, the
state of California issued a sport fish consumption advisory cautioning people to limit their
consumption of fish caught in the Bay. The advisory led to the Bay being designated as an
impaired water body on the Clean Water Act (CWA) "Section 303(d) list" due to elevated levels
of PCBs. In response, in 2008, the Regional Water Board adopted a Total Maximum Daily Load
(TMDL) water quality restoration program targeting PCBs in the Bay3. The general goals of the
TMDL are to identify sources of PCBs to the Bay, implement actions to control the sources,
restore water quality, and protect beneficial uses.
The PCBs TMDL estimates baseline loads to the Bay from various source categories. The
largest source category, at 20 kilograms (kg) per year, was estimated to be stormwater runoff.
This category includes all sources to small tributaries draining to the Bay. The PCBs TMDL
indicates that a 90% reduction in PCBs from stormwater runoff to the Bay is needed to achieve
water quality standards and restore beneficial uses. The TMDL states that the wasteload
allocation for stormwater runoff of 2 kg per year shall be achieved within 20 years (i.e., by March
2030). The PCBs TMDL is being implemented through NPDES permits to discharge stormwater
issued to municipalities and industrial facilities in the Bay Area (e.g. the MRP).
This SSID project was triggered by monitoring conducted over the past 15+ years by BASMAA
members that demonstrates municipal stormwater runoff is a source of PCBs to the Bay. PCBs
were historically used in many applications, including electrical utility equipment and caulks and
sealants used in building materials. However, the greatest use by far was in electrical

3

The PCBs TMDL was approved by the US Environmental Protection Agency (US EPA) on March 29, 2010 and
became effective on March 1, 2010.
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equipment such as transformers and capacitors (McKee et al. 2006). Existing electrical utility
equipment, which is often located in the public right-of-way (ROW), may still contain PCBs that
can be released to the MS4 when spills and leaks occur. Due to past leaks or spills of PCBs oil
from electrical equipment, properties owned and operated by electrical utilities may potentially
have elevated concentrations of PCBs in surrounding surface soils that can be released to the
MS4. Because the cumulative releases of PCBs-laden soils from these properties, and spills or
leaks of PCBs oils from electrical equipment to MS4s across the Bay Area may occur at levels
that exceed the 2 kg per year TMDL waste load allocation, this potential source of PCBs may
limit the ability of municipalities to meet the goals of the PCBs TMDL for the Bay. Therefore, this
potential source warrants further investigation.

2.3

SSID Project Objectives

The overall goal of this SSID project is to investigate electrical utility equipment as a source of
PCBs to urban stormwater runoff and identify appropriate actions and control measures to
reduce this source. Building on the information presented by SCVURPPP (2018), this project is
designed to achieve the following three objectives:
1. Gather information from Bay Area municipally-owned utility companies to improve
estimates of current PCBs loadings to MS4s from electrical utility equipment, and
document current actions conducted by utility companies to reduce or prevent release of
PCBs from their equipment;
2. Identify opportunities to improve municipal spill response, cleanup protocols, or other
programs designed to reduce or prevent releases of PCBs from electrical utility
equipment to MS4s;
3. Develop an appropriate mechanism for municipalities to ensure adequate clean-up,
reporting and control measure implementation to reduce urban stormwater loadings of
PCBs from municipally-owned electrical utility equipment.
In addition, an outcome of the project was to provide data inputs that could be used in the
accounting methodology presented in the BASMAA Source Control Load Reduction Accounting
Methodology and Reasonable Assurance Analysis (RAA) (BASMAA, 2020). The methodology
was developed to account for PCBs load reductions that may be achieved due to source control
measures implemented through a regional control measure program for electrical utilities.

2.4

Management Questions

This SSID project work plan identified a number of key management questions regarding
electrical utility applications as sources of PCBs to MS4s to address, including:
1. What is the current magnitude and extent of PCBs stormwater loadings from electrical
utility equipment and operations in the San Francisco Bay Area region?
2. What aspects of equipment or operational procedures should electrical utilities be
required to report to the Regional Water Board?
3. Are improvements to spill and cleanup control measures needed to reduce water quality
impacts from the release of PCBs in electrical utility equipment?
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4. Are additional proactive management practices needed to reduce releases of PCBs from
electrical utility equipment?
5. What are the PCBs load reductions that can be achieved through implementation of a
regional reporting and control measure program?
This SSID project was implemented to provide the information needed to address these
management questions.

6

BASMAA Regional SSID Project Report – Electrical Utilities

2020

3.0 Background
3.1

Study Area

The study area for this SSID project is the portion of the San Francisco Bay Area region subject
to the MRP. This section provides an overview of electrical utility systems and companies
currently operating in the study area, and describes how and where PCBs are used within those
systems.
Electrical utilities produce or buy electricity from generating sources, and then distribute that
electricity to users through two networks: the transmission system and the distribution system.
The transmission system carries bulk electricity at high voltages, often across long distances,
directly from generation sources to substations via high voltage power lines. Substations
connect the transmission and distribution systems. Substations may increase the voltage from
nearby generating facilities for more efficient transmission over long distances or lower the
voltage for transfer to the distribution system. Electricity at a typical substation flows from
incoming transmission lines, to circuit breakers, to transformers (which step down the voltage),
to voltage regulators and cut out switches (which protect the system from overvoltage), and
finally to outgoing distribution lines.
The distribution system delivers lower voltage electricity from substations directly to homes
and businesses over shorter distances. This system includes pole-mounted equipment,
equipment in underground vaults, and aboveground equipment on cement pads that are often in
green boxes in the public ROW. This equipment is smaller, but more numerous in terms of the
number of units.
Electrical utility equipment and facilities in both the transmission and distribution systems are
distributed across the entire Bay Area region. In the past, PCBs were routinely used in electrical
utility equipment that contained dielectric fluid as an insulator. This is because prior to the 1979
PCBs ban, dielectric fluid was typically formulated with PCBs due to a number of desirable
properties they have (e.g., high dielectric strength, thermal stability, chemical inertness, and
non-flammability). Electrical equipment containing dielectric fluid is typically identified as OilFilled Electrical Equipment (OFEE). Any OFEE that contained PCBs in the past could still
potentially be in use and contain PCBs today. The most common types of OFEE that may
contain PCBs are transformers, capacitors, circuit breakers, reclosers, switches in vaults,
substation insulators, voltage regulators, load tap changers, and synchronous condensers
(PG&E 2000).
In the Bay Area, there are eight electric utility companies operating as of February 2015 (State
Energy Commission 2015):
Investor-Owned Utilities (IOUs)
1. Pacific Gas and Electric Company (PG&E)
77 Beale Street
San Francisco, CA 94105
(415) 973-7000 (tel)
Publicly Owned Load Serving Entities (LSEs) and Publicly Owned Utilities (POUs)
2. Alameda Municipal Power
2000 Grand Street
7
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Alameda, CA 94501-0263
510.748.3905 (tel)
3. CCSF (also called the Power Enterprise of the San Francisco Public Utilities
Commission)
1155 Market Street, 4th Floor
San Francisco, CA 94103
209.989.2063 (tel)
4. City of Palo Alto, Utilities Department
P.O. Box 10250
Palo Alto, CA 94303
650.329.2161 (tel)
5. Pittsburg Power Company Island Energy-City of Pittsburg,
65 Civic Drive
Pittsburg, CA 94565-3814
925.252.4180 (tel)
6. Port of Oakland
530 Water Street, Ste 3
Oakland, CA 94607-3814
510.627.1100 (tel)
7. Silicon Valley Power (SVP) - City of Santa Clara
1500 Warburton Avenue
Santa Clara, CA 95050
408.615.2300 (tel)
Community Choice Aggregators
8. Marin Clean Energy (MCE)
781 Lincoln Ave Ste 320
San Rafael, CA 94901-3379
888.632.3674 (tel)
PG&E is by far the largest electrical utility company in the Bay Area. PG&E is an investor-owned
company that is not under the jurisdiction of any Bay Area municipality4. Three small publiclyowned utilities in the Bay Area (Alameda Municipal Power, City of Palo Alto Utilities Department,
and Silicon Valley Power owned by the City of Santa Clara) maintain their own substations and
distribution lines. The other public utilities partner with PG&E to deliver energy through PG&E’s
equipment. PG&E owns and operates several hundred electrical substations in the Bay Area, in
addition to the smaller electrical utility equipment that is widely disbursed throughout urbanized
areas and along rural corridors (e.g., small transformers on utility poles or in utility boxes). The
total number of pieces of equipment that is in use across the Bay Area and that contains PCBs
is not known but is likely in the range of tens to hundreds of thousands (see Section 3.3).

4

PG&E is regulated by the California Public Utilities Commission (CPUC) and the Federal Energy Regulatory
Commission (FERC).
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Regulatory Controls on PCBs in Electrical Utility Equipment

In California, both federal and state laws regulate in-use PCBs, PCB wastes, and PCB clean-up.
At the federal level, the Toxic Substances Control Act (TSCA) and the Resource Conservation
and Recovery Act (RCRA) are used to regulate PCBs and PCB wastes. PCB cleanup sites may
also be subject to regulation by the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). In addition, discharges from electrical utility applications are
regulated under the NPDES program authorized by the CWA and implemented through the
State and Regional Water Quality Control Boards. State PCB regulations are primarily
implemented under the California Health and Safety Code.
TSCA is the primary regulatory tool that addresses most aspects of PCB management and
cleanup. Passed into law in 1976, TSCA banned the continued manufacture and commercial
distribution of PCBs in the US after July 2, 1979, and prohibited the continued use of PCBs
outside of totally enclosed systems. TSCA also governs the ongoing management of PCBs that
remain in use that are present at 50 ppm or greater, including labeling, handling, distribution,
storage, cleanup of contaminated properties, spill response and disposal (Title 40 CFR Part
761). The federal TSCA regulations are enforced by the US EPA.
In addition to the TSCA regulations, other federal regulations under authority of the Clean Water
Act are in place to prevent oil spills from reaching navigable waters, and provide for appropriate
and efficient cleanup of any oil spills that do occur (40 CFC part 112). These regulations require
Spill Prevention Control and Countermeasure (SPCC) Plans for facilities that could potentially
discharge oils to navigable waters (including storm drains and drainage ditches) if the facility
also meets one or more of the following criteria: aboveground oil storage > 1,230 gallons; and/or
underground oil storage > 42,000 gallons; and/or storage of containerized PCB-contaminated
liquid wastes for disposal between 50 and 500 ppm. Electrical utility substations may fall into the
category of facilities that require such SPCC plans.
In California, hazardous waste regulations detailed in the California Code of Regulations (CCR)
Title 22 are more stringent for PCBs than federal rules. CCR Title 22 designates oils or other
liquids containing PCBs concentrations ≥ 5 ppm as non-RCRA hazardous waste requiring
special handling and disposal. The California Department of Toxic Substances Control (DTSC)
enforces the additional hazardous waste rules that apply to PCBs less than 50 ppm, including
spill cleanup, disposal and reporting requirements. DTSC also regulates closure requirements
for PCB sites under CERCLA.

3.2.1 PCB Classification and Labeling Requirements
Under both federal and state regulations, all required management of in-use PCBs and PCBcontaining equipment, including labeling, disposal, site cleanup, spill response, and reporting is
based on classifications of PCB concentrations. Table 3.1 defines the federal and state PCB
classifications.
•

TSCA regulations apply to PCBs 50 ppm or greater, while California regulations apply to
PCBs between 5 and 50 ppm. Under TSCA, PCB concentrations greater than 500 ppm
are classified as high PCBs, while PCB concentrations between 50 ppm and 500 ppm
are classified as low PCBs. PCB concentrations below 50 ppm are classified by TSCA
as non-PCB.
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•

In California, PCB concentrations in liquids between 5 ppm and < 50 ppm are classified
as non-RCRA hazardous waste and governed by state regulations.

•

If PCB concentrations are not known, neither federal nor state regulations require testing
of in-use equipment or materials for PCB concentrations to determine the appropriate
classification. Instead, a number of assumptions are applied to determine the
appropriate PCBs classification.

Table 3.1 Current Federal and State Regulatory Classifications of PCBs Concentrations.

PCBs Concentration
(known or assumed)

Label

Classification

Regulatory
Requirements

Federal Requirements
≥ 500 ppm
(in original source)

PCB

TSCA - High PCB
Concentration

Waste remediation
required by federal law

50 to < 500 ppm
(in original source)

PCB-Contaminated

TSCA - Low PCB
Concentration

Waste remediation
required by federal law

> 0 to < 50 ppm

Non-PCB

Non-PCB

No waste remediation
required

0 ppm

No PCBs

Contains no PCBs, and was
manufactured after July 1,
1978

No waste remediation
required

State Requirements
≥ 5 ppm (liquid)

PCB-Contaminated

California Hazardous Waste

Waste remediation
required by State Law

Non-PCB

California Non-PCB

No waste remediation
required

≥ 50 ppm (solids)
< 5 ppm (liquid)
< 50 ppm (solid)

PCB-containing equipment is required to be labeled according to its PCB classification. When
removed from service, all transformers, large capacitors (high and low voltage), and voltage
regulators that are known or assumed to have PCB concentrations equal to or greater than 500
ppm at the time of manufacture require a “PCB” label. Other electrical equipment known or
assumed to contain PCBs between 50 and <500 ppm are labeled according to the federal
regulations as “PCB-Contaminated”. In California, equipment determined to have PCBs < 5 ppm
can be labeled as “Non-PCB”; however, because federal regulations were enacted prior to state
regulations, some “Non-PCB” labels may have been applied to equipment that fit the non-PCB
category for federal regulations (< 50 ppm). This lends uncertainty to the “Non-PCB” label if
other information is not also available. Electrical equipment that was manufactured after July 1,
1978, and that does not contain any concentration of PCBs can be labeled as “No PCBs”.
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3.2.2 Spill Response and Site Cleanup
Both state and federal regulations require cleanup of releases of hazardous materials. As
required under both federal and state regulations, the appropriate response to a PCB release is
dictated by the known or assumed PCB classification of the equipment responsible for the
release. Concentrations are determined based on the source of the release, not on the spilled
concentration. For PCBs and PCB-contaminated materials that are 50 ppm PCBs or greater,
federal regulations under TSCA govern spill response and cleanup. TSCA requires spill cleanup
for releases from equipment or materials that are classified as low or high PCBs (i.e., ≥ 50 ppm
PCBs). California hazardous waste regulations require spill cleanup and reporting for releases
of PCB-contaminated liquids that fall below the federal regulations (i.e., ≥ 5 ppm but < 50 ppm).
Equipment labels are used to identify PCBs and PCB-containing equipment. However, if
equipment labels are not present and/or do not provide full information, assumptions about PCB
concentrations are often necessary during the initial spill response. For example, any release of
untested mineral oil from electrical equipment is assumed to be PCB-contaminated per federal
regulations (i.e., ≥ 50 ppm but < 500 ppm).
The first step when a hazardous material release occurs is notification. Under both federal and
state rules, the responsible party is required to immediately notify the California Office of
Emergency Services (Cal OES) state warning center hotline, and/or 911 when a hazardous
material release occurs. This initial reporting is typically a verbal notification (i.e., by telephone).
Materials that are 50 ppm PCBs or greater are considered hazardous per federal regulations
and liquids that are 5 ppm PCBs or greater are considered hazardous per state regulations.
Therefore, any released liquids that are 5 ppm PCBs or greater should be reported to Cal OES.
TSCA hazardous materials spill cleanup requirements (i.e., for releases of PCBs ≥ 50 ppm) are
summarized here:
•

Low PCB Concentrations (< 500 ppm): excavate all soil within the spill area and backfill
with clean soil. Double wash/rinse solid surfaces.

•

High PCB Concentration (≥ 500 ppm): notify National Response Center; cordon off the
area with a minimum 3-ft buffer and post warning signs; document and record area of
visible contamination; excavate all soil within the spill area and backfill with clean soil.
Remove all contaminated porous surfaces (e.g., wood asphalt, cement, concrete, etc.).
Double wash/rinse non-porous solid surfaces; properly dispose of all PCBs or PCBcontaminated materials from the cleanup site (e.g., soils, solvents, rags, etc.);

•

Soils must be remediated to background levels (i.e., detection limits) where practicable.

Federal and state regulations also restrict the allowable concentrations of PCBs remaining in
any post-cleanup soils and/or materials, based on the risk categories identified in Table 3.2. For
example, in low occupancy areas (i.e., restricted access areas such as electrical substations),
PCBs must be below 25 ppm, or the area can have up to 50 ppm PCBs if the appropriate
notification is posted at the site. In high occupancy areas (e.g., unrestricted access areas),
PCBs must be below 10 ppm. Clean fill used to replace soil removed during the cleanup
process must contain less than 1 ppm PCBs. (Note that all of these allowable remaining
concentrations are potentially above the thresholds required to meet TMDL goals.) Post clean-
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up verification sampling is required only for high concentration spills and low-concentration spills
involving 1 pound (lb.) or more of PCBs by weight (>270 gallons of untested mineral oil)5.
Table.3.2 Federal and State Regulatory Classifications of PCB Concentrations and Cleanup Levels.

Risk Category

Allowable PCBs Concentration

PCB waste remediation required

≥ 50 ppm in original source

Low Human health risk from direct exposure

< 50 ppm

High occupancy areas (i.e., non-restricted access
areas)

≤ 10 ppm in remaining material

Low occupancy areas (i.e., restricted access areas,
such as electrical substations)

≤ 25 ppm in remaining material

Low occupancy areas IF the area contains a label or
other visible notification of the contamination

≤ 50 ppm in remaining material

Low occupancy areas with a cap

25 to < 100 ppm in remaining material

Clean fill

< 1 ppm

In addition, as required by US EPA regulations to prevent oil pollution (40 CFR, Part 112 and
761), utilities must prepare Spill Prevention Control and Countermeasure (SPCC) Plans for
facilities that could potentially discharge oils to navigable waters (including storm drains and
drainage ditches). SPCC plans are prepared if the facility also meets one or more of the
following criteria: aboveground oil storage > 1,230 gallons; and/or underground oil storage >
42,000 gallons; and/or storage of containerized PCB-contaminated liquid wastes for disposal
between 50 and 500 ppm. The purpose of the SPCC Plan is to ensure oil spills are minimized,
and if any oil spills do occur, to prevent spilled oils from leaving the property and provide
maximum cleanup efficiency.

3.2.3 Spill Reporting
In addition to the initial verbal notification, both state and federal regulations may also require
submission of follow-up written reports for releases of hazardous materials that are at or above
the federal reportable quantities (RQs), or for discharges of oil to navigable waters. For PCBs,
the federal RQ is 1 lb. (0.454 kg), while for oil spills, the federal RQ is 42 gallons. Thus, under
federal regulations, a follow-up written report must be submitted for any release of 1 lb. or more
of PCBs at concentrations ≥ 50 ppm, or for “Non-PCBs” mineral oil spills of 42 gallons or more.

5

See 40 CFR 761 Subpart G PCB Spill Cleanup Policy for post cleanup verification sampling requirements. EPA
provides guidance for sampling in Verification of PCB Spill Cleanup by Sampling and Analysis (EPA 560/5-85-026
August 1987), Field Manual for Grid Sampling of PCB Spill Sites to Verify Cleanup (EPA-560/5-86-017 May 1986),
and Wipe Sampling and Double Wash and Rinse Cleanup as Recommended by the Environmental Protection
Agency PCB Spill Cleanup Policy (EPA Revised and Clarified on April 18, 1991).
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In California, state regulations only require submission of follow-up written reports if the amount
of the hazardous material released is at or above the federal RQ.
Spill reporting requirements for releases of 1 lb. or more of PCBs ≥ 50 ppm are detailed here:
•

Identification of the source

•

Spill date and time (actual or estimated)

•

Clean-up date and time completed or terminated

•

Identification of spill locations and contaminated material/surfaces, including
identification of restricted access or non-restricted access location

•

Pre-clean-up sampling data used to establish spill boundaries, if required

•

Description of solid surfaces cleaned

•

Depth of soil excavation and quantity of soil removed

•

Post-clean-up sampling data

•

Estimated cost of clean-up (not required)

3.2.4 Regulation of Utility Vault Discharges
There are additional regulatory requirements for short-term intermittent discharges from
electrical utility vaults to surface waters of the U.S. An electrical utility vault is an underground
room that provides access to subterranean electrical equipment, which may include PCB
transformers or other PCB-containing equipment. These are commonly found throughout the
electrical system across the Bay Area. Water may collect in these vaults, requiring utility
companies to dewater subsurface vaults and underground structures to protect equipment, and
provide safe worker conditions for installation, maintenance, or repair of equipment. Compliance
with a general NPDES permit is required for these discharges. In California, the General
NPDES permit is issued by the California State Water Resources Control Board (Order WQ
2014-0174-DWQ). To be covered under the general permit, a utility company must submit an
application to both the State Water Board and their Regional Water Quality Control Board. The
permit application includes a Notice of Intent (NOI) and a Pollution Prevention Plan. PG&E has
applied for coverage under the General Permit and PG&E’s most recent Pollution Prevention
Plan submitted to the San Francisco Bay Regional Water Quality Control Board (Region 2) in
compliance with the general permit requirements is available on the State Water Board website
(https://www.waterboards.ca.gov/water_issues/programs/npdes/docs/utilityvaults/ppplans/pger2
_noi_ppp.pdf). It is estimated that approximately 150 to 200 utility vaults are dewatered in the
San Francisco Bay Region each year. The State Water Board’s website showing utilities that
have applied for coverage under the General Permit did not identify any other electrical utilities,
other than PG&E, in the San Francisco Bay Region (Region 2).
Regulation of utility vault discharges is included in this section because unplanned spills or
releases from PCBs equipment within a vault may occur due to equipment failure. However,
although utility vault discharges could potentially result in release of PCBs, chemical analysis of
the liquid in the vault is only required at vaults discharging > 10,000 gallons. Instead, if the vault
contains equipment from prior to January 1, 1985 and there is any noticeable oil or sheen, the
water is containerized and hauled offsite for analysis and disposal. At all other vaults, liquid
samples are collected in a jar, allowed to sit for 5 minutes, and then the appearance
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(color/opacity) of the liquid in the jar is compared to pictures of three example sample jars that
vary in the levels of contamination from green (low contamination) to red (high contamination).
The appropriate disposal method for the liquid from the vault is determined by the appearance
of the sample. If the sample collected looks similar to the green zone samples, then the liquid
from the vault can be discharged through a filter sock into the storm drain or waterway. If the
sample collected looks similar to the red zone sample, then the liquid from the vault must be
collected and disposed of off-site. This qualitative evaluation provides no information on PCB
concentrations that may be present in the liquid.
During the first year of coverage under the general NPDES permit, in compliance with the
Notice of Applicability (dated September 22, 2016), PG&E collected samples at fifteen of their
utility vault dewatering projects. Samples were analyzed for PCBs using EPA Method 1668. The
monitoring results were summarized in an email from Regional Water Board staff. PCBs were
detected in 11 out of 15 samples. In samples with detections, PCBs concentrations ranged from
0.5 ng/L to 3.4 ng/L.

3.2.5 Chemical Analysis Methods for PCBs
For compliance purposes, TSCA regulations recommend the use of EPA Method 8082 (i.e., the
“Aroclor Method”) to determine PCB concentrations with a quantifiable level of detection at 2
ppm. Aroclors are the most common PCB formulations that were produced and used
commercially in the US. Aroclors are composed of 1 to 7 primary congeners, plus trace levels
of other congeners. EPA Method 8082 identifies and quantifies total PCB concentrations based
on comparison with the gas chromatograph patterns (referred to as fingerprints) for known
Aroclor formulations. Although widely used for determination of PCB concentrations since the
1970’s, this method has a number of limitations.
•

First, PCBs in a given sample may not match up well with the Aroclor standards that are
used for comparison in the analysis. Typically, a group of five to seven Aroclors are used
as technical standards. While these are selected to represent the most commonly used
formulations, there were many more Aroclor formulations that were produced and used
over the years, including slight variations in the formulations produced from year to year.
While Aroclors represent the largest mass of PCBs used commercially in the US, they
do not represent all PCB products.

•

Second, samples that contain mixed Aroclors or that have undergone weathering are not
expected to have the same fingerprint as Aroclor standards. Fitting these samples to a
set of standard Aroclor fingerprints may not provide accurate information.

•

Third, this method does not detect certain PCB congeners, including some of the most
toxic.

•

Finally, the Aroclor Method has relatively high method detection limits compared with
concentrations of concern for water quality.

TSCA regulations allow the use of an alternative analytical method for PCB determination if it is
validated as described in 40 CFR 761, Subpart Q. Alternative analytical methods for PCBs,
such as EPA Method 1668, or a revised version of Method 8082 that allows for individual
congener analysis provide lower detection and reporting limits, and can be used to detect all
209 individual PCB congeners. However, these methods require more specialized laboratory
equipment and expertise to perform, and are therefore considerably more expensive than the
“Aroclor” method. Although these improved methods are more appropriate for stormwater
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control purposes because they are not required, they are unlikely to be used in place of the
easier and less expensive “Aroclor” method when responding to mineral oil spills.

3.3

PCBs Remaining in Electrical Utility Equipment

Although use of PCBs is highly restricted currently, McKee et al. (2006) estimated that 12.3
million kilograms of PCBs were used in the San Francisco Bay Area between 1950 and 1990.
Roughly 65% (8 million kg) was used in electrical transformers and large capacitors (McKee et
al. 2006). How much of this mass was released to the environment and how much remains in
electrical equipment distributed across the Bay Area today is unknown. While the 1979 ban of
PCBs did not require the immediate removal of PCBs from current applications, electrical
utilities have made substantial efforts over the past 35+ years to reduce the amount of PCBs
still used in their applications in the Bay Area. According to PG&E, the majority of OFEE
containing PCBs in the Bay Area has already been removed or refurbished with dielectric fluids
that do not contain PCBs through the following actions:
•

Voluntary replacement programs;

•

Ongoing removal of PCBs from OFEE as units are serviced or replaced due to routine
maintenance programs; and

•

OFEE replacement due to unplanned actions (e.g., transformer leaks and fires).

Voluntary actions conducted by PG&E, primarily in the mid-1980s, included the PCBs
Distribution Capacitor Replacement Program and the PCBs Network Transformer Replacement
Program (PG&E 2000). In addition, in the 1990s, PG&E implemented a program to remove oilfilled circuit breakers and replace them with equipment that contains sulfur hexafluoride gas
(PG&E 2000). Current ongoing PG&E efforts to remove PCBs-containing equipment are
conducted primarily through maintenance programs. Past maintenance of older equipment may
have included draining PCBs-containing oils and refilling the equipment with oils that did not
contain PCBs. These refurbished OFEE may still contain PCBs at levels of concern to
municipalities due to residual contamination from the original PCB-oil. Currently, as
maintenance staff identify older equipment in-use, it is scheduled for replacement. However,
PG&E has provided limited documentation of their past and current PCBs removal efforts. There
remains much uncertainty on where PCBs transformers, PCBs capacitors, oil-filled circuit
breakers, and PCBs-containing distribution system equipment were originally located, and
which ones have already been removed or replaced.
Despite the removal efforts described above, PCBs may still be found in older and refurbished
OFEE, and particularly OFEE located throughout the distribution system. In a recent meeting
with Regional Water Board Staff, PG&E noted that any equipment installed prior to 1985 could
contain PCBs, as it would have come from equipment stockpiled prior to the 1979 ban and was
installed prior to the voluntary replacement programs (personal communication, Sanchez 2016).
Because OFEE are not typically tested for PCBs until the fluid is removed during servicing or
disposal, or in the event of a spill, the total number of PCBs-containing OFEE that remain in use
is unknown. However, in a letter to the Regional Water Board in 2000, PG&E provided
information that can be used to make some preliminary estimates, including the following
(PG&E 2000):
•

There are over 900,000 pieces of OFEE in service in the distribution system;
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•

In 1999, 22,000 pieces of equipment were serviced at the main PCBs-handling facilities
in Emeryville;

•

Approximately 10 percent of the units serviced and tested annually contain PCBs at
concentrations of 50 parts per million (ppm) or greater, and fewer than 1 percent
contained PCBs at concentrations of 500 ppm or greater; and

•

The number of pieces of equipment containing PCBs concentrations > 50 ppm has
declined over time.

The information above was used to calculate the following:
•

Assuming the count of equipment processed in 1999 in Emeryville represents an
average annual processing rate throughout the region and that there are at least
900,000 pieces of equipment in PG&E’s distribution system it would take over 40 years
at a minimum for all of this equipment to be replaced;

•

Assuming the 1999 processing rate and 900,000 pieces of equipment in PG&E’s
distribution system in 1985, approximately 175,000 pieces would not yet have been
serviced or replaced as of 2018; and

•

Of the approximately 175,000 pieces of equipment remaining in-use in 2018,
approximately 17,500 (10%) may contain PCBs concentrations > 50 ppm.

Although based on limited information, the above estimates demonstrate that a potentially large
number of pieces of equipment containing PCBs over 50 ppm (i.e., 17,500 as of 2018) may
remain in-use in PG&E’s electrical utility distribution system. And the remaining 90% (roughly
157,000 pieces of equipment) may contain lower concentrations of PCBs that could still be of
concern to Permittees in their efforts to meet TMDL requirements.

3.4

Estimated PCBs Loads from Electrical Utility Equipment to MS4s

McKee et al. (2006) developed a PCBs mass balance model that estimated the total loads to
stormwater from all major sources during the peak period of PCBs production and use (i.e.,
1950 – 1990), and in the period of the study (i.e., 2005). The mass balance model started with
the total mass of PCBs that was used in the region between 1950 and 1990 and apportioned
that mass to the major source categories. The largest PCBs-use category was transformers and
large capacitors (i.e., oil-filled electrical equipment, OFEE). The total mass used in transformers
and large capacitors between 1950 and 1990 was estimated at 7,600 metric tons (MT).
Although most of this PCBs mass remains contained within the equipment, a small percentage
of PCBs are released each year due to spills and leaks. These releases are the primary source
of PCBs to stormwater conveyances from OFEE. Using literature values and the assumptions
outlined below, McKee et al. (2006) estimated the following:
•

Between 1950 and 1990 (the peak period of production and use of PCBs in the U.S.)
120 – 520 kg of PCBs entered stormwater conveyances due to releases from
transformers and large capacitors. On average, this equated to a stormwater load of 8
kg/yr to the San Francisco Bay from electrical utility equipment during that time period.

•

In 2005, the mass of PCBs entering stormwater conveyances due to releases from
transformers and large capacitors was 1.2 to 4.3 kg/year (average = 2.8 kg/yr). The
assumptions and literature data that were used to calculate the 2005 load included the
following:
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o

0.05% was estimated to leak from transformers and 0.35% from large capacitors
each year over an assumed 30-year service life (Harrad 1994, EIP Associates
1997).

o

When spills occur, 99% of the spilled PCBs are cleaned up and only 1% of the
remaining PCBs are left on erodible surfaces and available for wash off;

o

Assumed runoff coefficients based on land-use classifications were used to
approximate the fraction of PCBs on erodible surfaces that can enter local storm
drains each year; and

o

A small fraction (0.3%) of PCBs released to the environment enter the
atmosphere (Keeler et al. 1993); McKee et al. (2006) estimated 2% to 6% of
these PCBs are subsequently captured in stormwater through wet deposition.

McKee et al. (2006) estimated a stormwater load of 2.8 kg/yr to the Bay from transformers and
large capacitors in 2005.
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4.0 Desktop Analysis
The purpose of the desktop analysis is to better understand the extent and magnitude of
municipally-owned electrical utility equipment as a source of PCBs to urban stormwater runoff,
document past and current efforts to reduce PCBs releases from electrical utility equipment
during spills or other accidental releases, and document measures already taken or underway
to remove PCBs-containing oils and electrical equipment from active service across the Bay
Area.
PG&E, the largest electric utility company in the Bay Area, was likely the largest single user of
PCBs in the Bay Area, and as such, likely remains the largest current source of PCBs releases
to MS4s from electrical utility equipment. However, the project was revised in early 2020 to
focus the desktop analysis on information provided by municipally-owned electrical utilities in
the Bay Area on their OFEE inventories, and any other readily available data, such as the data
provided previously by PG&E on voluntary replacement programs for PCBs-containing OFEE
and spill reporting records presented in Sections 3.3 and 3.4, respectively.
The BASMAA project team identified representatives from municipally-owned electrical utilities
in the Bay Area and discussed the project information needs with those representatives. The
Project team sent the identified representatives a Request for Information from Municipal
Electrical Utilities. The requested information included a description of the agency’s electrical
utility transmission and distribution systems, description of OFEE in the systems and PCBscontaining OFEE in the systems, past and current replacement and maintenance programs for
OFEE and current and past protocols for OFEE spill response and cleanup.

4.1

Overview of Participating Municipally-Owned Electrical Utilities

In the MRP Area, there are five municipally-owned (public) electrical utilities, including:
1.
2.
3.
4.
5.

Alameda Municipal Power
City of Palo Alto Utilities
Pittsburg Power Company, doing business as (dba) Island Energy – City of Pittsburg
Port of Oakland
Silicon Valley Power - City of Santa Clara

Three of these public utilities participated in this project and submitted data on their OFEE
inventories and spill response protocols for evaluation, including: City of Palo Alto Utilities
(CPAU), Pittsburg Power Company dba Island Energy (Island Energy) – City of Pittsburg, and
Silicon Valley Power (SVP) – City of Santa Clara.
Additional information about each of the three participating municipally-owned electrical utilities
and the information provided on OFEE in their systems is presented below.

4.1.1 City of Palo Alto Utilities
The City of Palo Alto Utilities (CPAU) have been operating a municipal electric power system in
that city for over 100 years. CPAU serves the City of Palo Alto with an area of approximately
16,640 acres (including ~11,000 acres of urban area and ~5,500 acres of open space) and a
population of approximately 67,082 people.
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CPAU provided data on their inventory of OFEE through December 2019, including counts of
equipment that are currently active in the system and equipment that have been removed from
the system. OFEE counts were provided by the following equipment types:
•
•
•
•
•
•
•
•

Poletop transformers
Padmount single phase transformers
Padmount three phase transformers
Padmount substation transformers
Underground commercial and residential distribution transformers
Regulators
Padmount switches
Vault/box switches

For each type of equipment, CPAU provided an average volume of oil in each piece of
equipment. The OFEE counts were further divided into the following categories:
•
•
•
•
•

All active OFEE (equipment that are currently in active service within electrical
transmission or distribution systems);
Active OFEE that were purchased or installed prior to 1985 (pre-1985 OFEE);
All inactive OFEE (equipment that have been removed from service);
Inactive pre-1985 OFEE that were removed from service prior to 2002;
Inactive pre-1985 OFEE that were removed from service in 2002 or later.

CPAU did not provide any data on measured PCBs concentrations in their OFEE inventory.
However, they did identify OFEE that were labeled as “Non-PCBs” by the manufacturer.

4.1.2 Silicon Valley Power
Silicon Valley Power (SVP) has been operating in the City of Santa Clara for more than 100
years. As of December 2019, SVP includes 25 substations, 55 miles of transmissions lines, and
186 miles of overhead distribution lines. The total coverage area is 11,782 acres, and the
population served is 129,488 people.
SVP provided data on their inventory of OFEE through December 2019, including counts of
equipment that are currently active in the system and equipment that have been removed from
the system. OFEE counts were provided by the following equipment types:
•
•
•
•
•
•
•
•

Poletop transformers
Padmount single phase transformers
Padmount three phase transformers
Padmount substation transformers
Underground commercial and residential distribution transformers
Regulators
Padmount switches
Vault/box switches

For each type of equipment, SVP provided an average volume of oil in each piece of equipment.
The OFEE counts were further divided into the following categories:
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All active OFEE (equipment that are currently in active service within the electrical
transmission or distribution systems);
Active OFEE that were purchased or installed prior to 1985 (pre-1985 OFEE);
All inactive OFEE (equipment that have been removed from service);
Inactive pre-1985 OFEE that were removed from service prior to 2002;
Inactive pre-1985 OFEE that were removed from service in 2002 or later.

SVP also provided equipment counts and oil volumes for a number of OFEE that comprised
approximately 12% of the oil mass in their inventory, for which no information on equipment
status (active or inactive) and no information on equipment age (pre-1985 or post-1985) were
available at the time this report was prepared. These data were excluded from the main analysis
presented in Section 4.2. However, a sensitivity analysis was conducted in order to understand
potential implications of excluding these data. The results of the sensitivity analysis are
presented in Section 4.2.3. Based on those results, the unknown data were included in the
estimated ranges of PCBs mass and stormwater loads as described further in Section 4.2.3 and
Table 4.4.
SVP did not provide any data on measured PCBs concentrations in their OFEE inventory.

4.1.3 Pittsburg Power Company, Island Energy
Pittsburg Power Company is a joint powers authority and department within the City of
Pittsburg, California. Since 1997, Pittsburg Power has been operating an electric utility
distribution system at Mare Island in Vallejo under the name “Island Energy”. Mare Island was
formerly the location of a US Naval shipyard that was decommissioned in 1996. Following
decommissioning, the Pittsburg Power Company acquired the electrical utility distribution rights
on Mare Island from the US Navy. The distribution system on Mare Island that is operated by
Island Energy consists of one substation and approximately 11 miles of distribution lines that
serve an area of ~1,200 acres. The Mare Island zip code has a population of approximately 900
people.
Island Energy provided detailed inventories for the transformers that were part of both the
historic (US Navy) inventory and the current (Island Energy) inventory of OFEE on Mare Island.
The historic inventory documents each piece of OFEE that was part of the US Naval shipyard
on Mare Island until 1996. At that time, the US Navy removed the bulk of pre-1985 OFEE and
sent them to hazardous waste facilities for proper disposal. However, some pre-1985 OFEE
remained on the island. The current inventory identifies each piece of OFEE on Mare Island that
has been operated by Island Energy since 1997 through December 2019. The data provided in
both the current and historic inventories includes the volume of oil, installation date, and (if
applicable) removal date for each transformer in the historic or current system on Mare Island.
In addition, measured concentrations of PCBs were provided for most OFEE in these
inventories. Island Energy noted that there are gaps in the historic records, and the data
provided may be incomplete. The current inventory identifies all OFEE that have been or are
currently active and operated by Island Energy on Mare Island between 1997 and 2019 (i.e.,
since Island Energy began operating the electrical distribution system on Mare Island). The data
analysis focused on the PCBs-containing OFEE in the historic and current inventories.

20

BASMAA Regional SSID Project Report – Electrical Utilities

4.2

2020

Analysis of Municipally-Owned Electrical Utility Data

The overall goal of the analysis of municipally-owned electrical utility OFEE inventories was to
develop improved estimates of both the load of PCBs to stormwater from OFEE, and the load
reductions that have been achieved over time due to ongoing equipment maintenance and
replacement programs. The data analysis was also intended to provide data inputs that could be
used in the accounting methodology presented in the BASMAA Source Control Load Reduction
Accounting for RAA (BASMAA 2020) to calculate the PCBs load reductions achieved since the
start of the PCBs TMDL, and the expected PCBs load reductions in the future due to the
ongoing removal and proper disposal of PCBs-containing OFEE. To accomplish these goals,
the project evaluated the OFEE inventories provided by participating municipally-owned
electrical utilities to characterize the magnitude of PCBs-containing OFEE in these systems and
document the rate of removal of PCBs-containing OFEE over time. The data were used to
calculate the annual average removal rates of PCBs-containing OFEE from participating
municipally-owned electrical utility systems since the start of the PCBs TMDL (i.e., 2002). This
information was then scaled-up to the larger MRP area in order to provide a rough, first-order
estimate of the potential magnitude of the current OFEE load of PCBs to stormwater across the
area.

4.2.1 OFEE Inventory Data Analysis Approach and Assumptions
The OFEE inventory data were analyzed to generate estimates of the following:
•
•
•
•
•

The potential mass of PCBs in active OFEE within each municipally-owned electrical
utility system at the start of the PCBs TMDL (i.e., 2002) and currently (i.e. 2020).
The potential mass of PCBs in OFEE that has been removed from each of these
systems due to ongoing maintenance and replacement programs before and after 2002.
The annual average reduction rate achieved since the start of the PCBs TMDL due to
removal of PCBs-containing OFEE from these systems.
The potential PCBs stormwater load from OFEE in these systems at the start of the
PCBs TMDL and currently.
The expected PCBs stormwater load reductions in the future due to continued removal
of PCBs-containing OFEE from these systems.

Because information on measured PCBs in these OFEE was limited, the mass of oil in OFEE
was used as the primary metric to characterize OFEE within each system, to estimate the
magnitude of potentially PCBs-containing OFEE in each system, and to calculate equipment
removal rates. The age of the OFEE, based on the purchase or installation date provided, was
used as the primary metric to identify potentially PCBs-containing equipment as follows:
•

Pre-1985 OFEE. All equipment that was installed prior to 1985 (i.e., pre-1985 OFEE)
were assumed to potentially contain PCBs. 1985 was selected as the appropriate cut-off
date to identify equipment that may contain PCBs because the installation of PCBs-

21

BASMAA Regional SSID Project Report – Electrical Utilities

•

2020

containing equipment that had been stockpiled prior to the 1979 PCBs ban continued for
several years after the ban6.
Post-1985 OFEE. All equipment installed after 1985 (i.e., post-1985 OFEE) were
assumed to contain zero PCBs.

The potential mass of PCBs in pre-1985 OFEE was calculated from the mass of oil in these
OFEE multiplied by a range of assumed PCBs concentrations in that oil. The PCBs
concentrations in all pre-1985 OFEE were based on the following assumptions:
•
•

Measured PCBs concentrations were used, if available.
If no PCBs measurement data were provided, the range of PCBs concentrations was
estimated as follows:
o Pre-1985 OFEE with “PCBs” labels are assumed to have PCBs concentrations ≥
500 ppm (i.e., PCBs Transformers). However, because PCBs transformers must
be registered with the US EPA transformer registry, and none of the participating
municipally-owned utilities have registered any PCBs transformers in this
database, all PCBs concentrations in any equipment in the current OFEE
inventories were assumed to be less than 500 ppm.
o Pre-1985 OFEE with “Non-PCBs” on the label have PCBs concentrations < 50
ppm. All OFEE with these labels were assumed to have PCBs between 1 and 49
ppm, unless otherwise noted.
o Pre-1985 OFEE that were not labeled, or that did not have measured PCBs
concentrations were assumed to contain PCBs between 50 and 499 ppm.

Because this report is focused on OFEE that contain or may contain PCBs, the data analysis
focused primarily on pre-1985 OFEE.

4.2.2 Data Analysis Methods
Analysis of the OFEE inventory data proceeded through the following seven steps:
1. Calculate the total mass of oil in all active OFEE within each system and the total mass of oil
in active pre-1985 OFEE. Use this information to estimate the mass of oil and current
abundance of potentially PCBs-containing OFEE within each system.
The total mass of oil in all active OFEE was calculated from the volume of oil in each piece of
equipment multiplied by the density of the oil. The OFEE inventories provided by the
participating municipally-owned electrical utilities provided either the actual volume of oil in each
piece of equipment in their inventory, or the average volume of oil per piece of equipment for
each type of equipment and the total counts of active equipment of that type. The density of the

6

Personal communication, Sanchez 2016. This assumption is based on statements made to Regional Water Board
staff at a meeting with PG&E representatives that equipment stockpiled prior to the 1979 ban continued to be put
into service after the ban until voluntary replacement programs were instituted around 1985.
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oil in all OFEE was based on the density of highly refined mineral oil used as a dielectric fluid in
transformers of 0.9 mg/l7.
Pre-1985 OFEE were identified based on information provided by the municipally-owned
electrical utilities on either the installation date for each piece of equipment in their inventory, or
the counts of all equipment within each category that were installed before 1985 and are
currently active in their system.
2. Calculate the mass of oil in pre-1985 OFEE that has been removed from active service
since the start of the PCBs TMDL in 2002.
Only pre-1985 OFEE were included in this calculation because this category comprises all
OFEE that may contain PCBs. Each participating municipally-owned electrical utility provided
slightly different data on equipment removal dates. Both CPAU and SVP provided direct counts
of pre-1985 OFEE within each equipment category that were removed from service in 2002 or
later. Island Energy identified all pre-1985 OFEE in their current inventory as either active or
inactive as of 2019 but did not provide removal dates for inactive equipment. However, Island
Energy’s current OFEE inventory only includes OFEE that were active in 1997. At this step in
the process, in order to simply this calculation and provide information needed for Step #3, this
calculation assumed all equipment in Island Energy’s current inventory were active until at least
2002 (i.e., all inactive OFEE were removed from service in 2002 or later).
3. Calculate the overall equipment removal rate and annual average equipment removal rate
for pre-1985 OFEE since the start of the PCBs TMDL in 2002. Use this estimate to calculate
the future date by which all pre-1985 OFEE will be removed from each participating
municipally-owned electrical utility system.
The overall equipment removal rates for pre-1985 OFEE that were achieved between 2002 and
2019 were calculated based on the total mass of oil in pre-1985 OFEE that were removed from
each system during that time period, divided by the total mass of oil in all pre-1985 OFEE that
were active in 2002. The annual average removal rates were then calculated by dividing the
overall removal rate by the number of years between 2002 and 2019 (17 years).
For CPAU and SVP, the overall removal rates since the start of the PCBs TMDL in 2002 were
calculated directly from the data provided on removals between 2002 and 2019. However,
because of the way the data were provided for Island Energy, an additional step was needed to
estimate the overall removal rate since 2002. Island Energy identified all equipment in their
current inventory, which spans the time period between 1997 and 2019, as active or inactive in
2019. However, specific removal dates for inactive equipment in the current inventory were not
provided. Therefore, in order to estimate the overall removal rate since 2002, first, the annual
average removal rate between 1997 and 2019 was calculated by dividing the overall removal
rate for this period by the number of years between 1997 and 2019 (22 years). This annual
average removal rate was then multiplied by the number of years between 2002 and 2019 (17
years) to estimate the overall removal rate since the start of the PCBs TMDL in 2002.

7

Based on the reported density of Shell Diala Oil AX manufactured by SOPUS Products. Island Energy identified
this as the dielectric oil used in the large transformers at their substation and provided a Material Safety Data Sheet
(MSDS) for this product in their Spill Prevention, Control and Countermeasure (SPCC) plan.
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Both the annual average removal rates and the overall removal rates since 2002 were
compared across participating municipally-owned utilities. These data were also compared with
the rates proposed in the accounting methodology for calculating the load reductions due to
ongoing removal of PCBs-containing OFEE since the start of the PCBs TMDL and into the
future. These removal rates were also used to estimate the future date by which all pre-1985
OFEE will be removed from each system. This calculation assumes the annual average removal
rate for each system that has been achieved since 2002 will continue until all pre-1985 OFEE
have been removed from each system. The starting point for this calculation was the mass of oil
in all pre-1985 OFEE that were active in each system in 2020 (calculated in step #1). This 2020
value was then multiplied by the annual average removal rate for each system to estimate the
total mass of pre-1985 OFEE oil removed each year. The number of years to reduce this mass
to zero was then estimated by dividing the total mass of oil in active pre-1985 OFEE in 2020 by
the mass of oil that would be removed each year.
4. Calculate the potential range of PCBs mass in active OFEE in 2020.
The potential range of PCBs mass (kg) in currently active pre-1985 OFEE was estimated for
each system based on the total mass of oil in active pre-1985 OFEE in 2020 multiplied by the
measured or assumed PCBs concentrations based on previously described assumptions (see
Section 4.2.1).
5. Calculate the 2002 and 2020 loads of PCBs to stormwater from OFEE in the participating
municipally-owned electrical utility systems and load reductions achieved over time due to
equipment removals.
The starting point for this calculation was the current PCBs mass in active OFEE (step #5
above) for each participating municipally-owned electrical utility system. The following
assumptions used by McKee et al., (2006) were then applied to estimate the fraction of PCBs in
OFEE that are released to MS4s annually.
•

•

0.05% was estimated to leak from transformers and 0.35% from large capacitors
each year (Harrad 1994, EIP Associates 1997); For this analysis, the value for
transformers was used for all OFEE;
When leaks occur, 99% of the materials leaked are cleaned up and only 1% remain
on erodible surfaces and available for wash off.

6. Estimate the stormwater loads from OFEE across the larger MRP area and the potential
load reductions that can be achieved through continued equipment removal.
This calculation extrapolated the stormwater loads estimated for the participating municipallyowned electrical utility system OFEE (developed in step #5) to the larger Bay Area.

4.2.3 Data Analysis Results
Summary of Municipally-Owned Electrical Utility Data
Figure 4.1 presents a summary of the distribution of OFEE in each of the participating
municipally-owned electrical utility systems’ inventories. Additional information about these
distributions is provided in the following sections.
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Figure 4.1 Distribution of the mass of oil in oil-filled electrical equipment (OFEE) in three municipally-owned electrical
utility systems.

Active Equipment - including both Pre-1985 and Post-1985 OFEE
Table 4.1 presents the mass of oil in all OFEE that are currently active in each participating
municipally-owned electrical utility system, divided between pre-1985 OFEE and post-1985
OFEE. Where available, the data are also presented by equipment type. Across all 3 systems,
there are more than 4.8 million kilograms (kg) of oil in active OFEE.
Combined, there are nearly 500,000 kg of oil in active pre-1985 OFEE in these systems, which
is 10% of the oil in active OFEE (Table 4.1). CPAU has the lowest abundance of active pre1985 OFEE oil, which comprises 3.4% of their OFEE. Approximately 12% of SVP’s active
equipment, and 25% of Island Energy’s active equipment are comprised of pre-1985 OFEE.
Additional pre-1985 OFEE may be active in the system that cannot be verified at this time (see
Section 4.1.2 on SVP OFEE identified as “unknown status and age”). Detailed equipment type
was not provided by Island Energy, but for both CPAU and SVP, 64% of the pre-1985 OFEE oil
is contained in padmount transformers, and about 25% is contained within pole-top
transformers. The remainder is either in underground transformers or switches.
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Table 4.1 Mass of dielectric oil in oil-filled electrical equipment (OFEE) that are currently active in three municipally-owned electrical utility systems.

Utility System

Oil in ACTIVE OFEE (kg)
Pre-1985
Post-1985
OFEE
OFEE
TOTAL

Equipment Type
Padmount Single Phase Transformer

988

57,798

58,786

1.7%

Padmount Three Phase Transformer

33,336

609,353

642,689

5.2%

4,923

121,608

126,531

3.9%

Regulator

0

920

920

0%

Underground Commercial Distribution Transformer

0

108,560

108,560

0%

204

62,584

62,789

0.3%

Padmount Oil Switch

0

1,090

1,090

0%

Padmount Vacuum Switch

0

99,038

99,038

0%

Vault/Box Oil Switch

0

0

0

0%

0
39,452

63,027
1,123,977

63,027
1,163,429

0%
3.4%

Padmount Single Phase Transformer

2,044

23,201

25,245

8.1%

Padmount Three Phase Transformer

189,333

1,147,357

1,336,690

14%

Poletop Transformer

111,551

139,338

250,889

44%

0

1,635

1,635

0%

7,645

9,444

17,089

45%

51,880

154,999

206,879

25%

Poletop Transformer
City of Palo
Alto Utilities
(CPAU)

Underground Residential Distribution Transformer

Vault/Box Vacuum Switches
Subtotal - CPAU

Silicon Valley
Power (SVP) –
City of Santa
Clara1

Underground Residential Distribution Transformer
Padmount Oil Switch
Padmount Vacuum Switch
Padmount Vacuum-Disconnect Switch

0

249,764

249,764

0%

Subtotal - SVP
Current Inventory of Transformers

91,985
454,439
3,669

1,460,593
3,186,330
10,882

1,552,578
3,640,76
14,551

6%
12%
25%

TOTAL (All Systems Combined)

497,560

4,321,189

4,818,749

10%

Padmount Substation Transformer
Island Energy2

Percent of Active
OFEE that are pre1985

1SVP

identified incomplete records for OFEE that contain approximately 566,000 kg or oil. The current status of these OFEE (active or removed) and the
installation dates were unavailable at the time of this report. Therefore, these OFEE were not included in any of the totals above. See Section 4.1.2 for additional
information.
2Since 1997, Pittsburg Power Company has been operating the electrical distribution system on Mare Island in the City of Vallejo under the name Island Energy.
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Pre-1985 OFEE Removed from Active Service
Table 4.2 presents the total mass of oil in all pre-1985 OFEE that have been removed from
service since they were originally installed, divided between the pre-1985 OFEE that were
removed before 2002, and those that were removed in 2002 or later (i.e., since the start of the
PCBs TMDL). Across the three systems, nearly 1 million kilograms of oil in pre-1985 OFEE
have been removed from active service due to ongoing equipment removal and maintenance
programs. This represents approximately 67% of the oil from all pre-1985 OFEE in these
inventories.
Both CPAU and Island Energy have already removed the bulk of their pre-1985 OFEE from
active service (94% and 88%, respectively). When the pre-1985 OFEE in the historic inventory
on Mare Island were factored into the calculation, the removal rate on Mare Island increased to
over 99% removal of all pre-1985 OFEE. SVP has removed at least 23% of their documented
pre-1985 OFEE from active service. Additional removals from the SVP system may have
occurred that cannot be verified at this time (see Section 4.1.2 on SVP OFEE identified as
“unknown status and age”).
In addition, since the start of the PCBs TMDL in 2002, more than 320,000 kg of oil in pre-1985
OFEE have been removed from service across all three systems (Table 4.2). This represents an
overall 39% removal rate, and an average removal rate of 2.3% per year. The overall removal
rates for each individual system over this same time period were 81% (CPAU), 68% (Island
Energy) and 23% (SVP). These overall removal rates equate to average removals of 4.8%
(CPAU), 4.0% (Island Energy), and 1.3% (SVP) per year. Based on these annual average
removal rates, the project estimates it will take between 21 and 75 years for all pre-1985 OFEE
to be removed from these systems due to continued equipment maintenance and removal
programs.
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Table 4.2 Mass of dielectric oil in oil-filled electrical equipment (OFEE) that have been removed from active service in three municipally-owned electrical utility
systems.

Pre-1985 OFEE Oil in
Inactive/Removed OFEE (kg)

Utility
System

City of
Palo
Alto
Utilities

Silicon
Valley
Power City of
Santa
Clara1
Island
Energy2

Equipment Type or
Padmount Single Phase Transformer
Padmount Three Phase Transformer
Poletop Transformer
Regulator
Underground Commercial Dist.Transformer
Underground Residential Dist. Transformer
Padmount Oil Switch
Padmount Vacuum Switch
Vault/Box Oil Switch
Vault/Box Vacuum Switches
Subtotal - CPAU
Padmount Single Phase Transformer
Padmount Three Phase Transformer
Poletop Transformer
Underground Residential Dist. Transformer
Padmount Oil Switch
Padmount Vacuum Switch
Padmount Vacuum-Disconnect Switch
Padmount Substation Transformer
Subtotal - SVP
Current Inventory
Historic Inventory
TOTALS (All Systems Combined)

Remove
d prior to
2002
2,998
98,953
204,165
0
39,162
54,374
0
0
0
0
399,651
0
944
327
0
0
0
0
0
1,271
5,276
266,192
672,391

Remove
d in 2002
or Later
3,475
79,431
47,100
0
19,879
17,971
0
0
0
0
167,856
1,635
108,642
21,801
664
0
0
0
0
132,742
21,161
NA3
321,759

1SVP

TOTAL
REMOVE
D
6,473
178,384
251,265
0
59,041
72,345
0
0
0
0
567,508
1,635
109,585
22,128
664
0
0
0
0
134,013
26,437
266,192
994,150

Pre-1985 OFEE
Removed Between
2002 and 2019
Annual
Overall
Average
Removal Removal
Rate
Rate

Estimated
Pre-1985
time to
OFEE
remove all
removed pre-1985
since
OFEE
installation (years)

81%

4.8%

94%

21

23%

1.3%

23%

75

4.0%

88%
100%
67%

25

68%
NA3
39%

2.3%

43

identified incomplete records for OFEE that contain approximately 566,000 kg or oil. The current status of these OFEE (active or removed) and the
installation dates were unavailable at the time of this report. Therefore, these OFEE were not included in any of the totals above. See Section 4.1.2 for additional
information.
2Since 1997, Pittsburg Power Company has been operating the electrical distribution system on Mare Island in the City of Vallejo under the name Island Energy.
3NA=not applicable; the historic inventory only covers the period up to 1996.
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Sensitivity Analysis – SVP Data
As described in Section 4.1.2, about 12% of the equipment in the SVP inventory did not have
information on the status (active or inactive) or age (pre- or post-1985) of the OFEE. In order to
evaluate the potential impact of excluding these unknown data, additional analyses were
conducted to account for the following three scenarios:
1- All “unknown” OFEE are assumed to be active, pre-1985 OFEE;
2- All “unknown” OFEE are assumed to be pre-1985 OFEE that were removed from service
after the start of the PCBs TMDL in 2002;
3- All “unknown” OFEE are assumed to be pre-1985 OFEE that were removed from service
prior to 2002.
The results of the sensitivity analysis conducted under each of these three scenarios are shown
in Table 4.3. The default scenario excluded all “unknown” oil from all calculations. For each
alternative scenario, the mass of “unknown” oil was added to the value for the cell highlighted in
blue in the table. The minimum and maximum values calculated for each of the percentage
columns are bolded in the table.
This analysis indicates that under Scenario 1, the percent of active OFEE that are pre-1985
increases from 12% to 24%, and the percent of pre-1985 OFEE that have been removed since
installation decrease from 23% to 12%.
Under Scenarios 2 and 3, the percent of active pre-1985 OFEE remain the same, but the
percent of pre-1985 OFEE that have been removed since installation increases from 23% to
61%, which is more in line with the rates observed for the other two systems. Scenario 3 also
increases the annual average removal rate since the start of the TMDL from 1.3% to 3.6% per
year.
The primary impacts of these alternative scenarios include the following:
•
•

Under Scenario 1, the pre-1985 OFEE currently in the system more than doubled, which
would result in an increase in the current PCBs loads to stormwater from this source;
Under Scenario 3, the mass of pre-1985 OFEE removed since the start of the TMDL
was nearly tripled, which would result in an increase in the PCBs stormwater loads
reduced during this time period accordingly. Also under Scenario 3, because of the
increased annual removal rate, all pre-1985 OFEE would be removed within 28 years
(compared to 75 years in the default scenario).

Because these impacts are potentially large, the results for SVP presented in the next section
used the ranges presented in Table 4.3 for Scenario 1 and Scenario 2. The results for these two
scenarios provide the upper and lower limits for all values across the default and alternative
scenarios.

29

BASMAA Regional SSID Project Report – Electrical Utilities

2020

Table 4.3 Sensitivity analysis conducted to evaluate the impacts of unknown status and age of oil-filled electrical equipment (OFEE) identified in the Silicon Valley
Power (SVP) OFEE inventory on the evaluation of pre-1985 as a source of PCBs to urban stormwater.

Oil in Active OFEE
(kg)

Scenario

Post1985
OFEE

Oil in Inactive/Removed
OFEE (kg)

Pre-1985
OFEE

Pre-1985
OFEE
removed
before
2002

Pre-1985
OFEE
removed
in 2002
or later

Post1985
OFEE

Oil in
OFEE
with
Unknown
Status
and Age
(kg)

566,026

Pre-1985 OFEE
Removed Between
2002 and 2019
Annual
Overall
Average
Removal Removal
Rate
Rate

Total Oil
in OFEE
Inventory
(kg)

Percent
of all
Active
OFEE
that are
Pre1985

Percent of
Pre-1985
OFEE
Removed
Since
Installation

4,562,268

12%

23%

23%

1.3%

Default:
"Unknown"
not included
in calculations

3,186,330

454,439

1,271

132,742

221,460

1. All
“unknown” =
Active, Pre1985 OFEE

3,186,330

1,020,465

1,271

132,742

221,460

4,562,268

24%

12%

12%

0.7%

3,186,330

454,439

1,271

698,768

221,460

4,562,268

12%

61%

61%

3.6%

3,186,330

454,439

567,296

132,742

221,460

4,562,268

12%

61%

23%

1.3%

2. All
“unknown” =
Pre-1985
OFEE
Removed in
2002 or Later
3. All
“unknown” =
Pre-1985
OFEE
Removed
Prior to 2002
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Potential PCBs Mass in Active OFEE and Estimated Stormwater Loads
Table 4.4 provides the calculated PCBs mass in the Island Energy historic and current OFEE
inventories, and estimates of the potential PCBs mass in the CPAU and SVP OFEE inventories.
Only Island Energy provided data on measured PCBs concentrations in their OFEE oil.
Concentrations of PCBs in Island Energy’s current inventory of OFEE ranged from 1 to 37 ppm.
Concentrations in the historic inventory ranged from <1 up to nearly 900 ppm. About 20% of the
OFEE in the historic inventory had PCBs concentrations > 500 ppm. Based on these measured
PCBs concentrations and the volumes of oil in each piece of equipment, the historic inventory
documents OFEE containing more than 70 kg of PCBs. By comparison, Island Energy’s current
inventory of both active and inactive OFEE had 0.088 kg of PCBs. Of that total, 0.040 kg of
PCBs remain in active OFEE, and 0.048 kg of PCBs were from OFEE that have been removed
from active service. This represents a three-order of magnitude decrease in PCBs mass from
the historic inventory. One interesting detail about the PCBs concentration data was that nearly
one-third of the PCBs in the current inventory were contained in post-1985 equipment. All of
these equipment were from 1986 or 1987. PCBs concentrations were generally low in these
OFEE, ranging from 1 to 4 ppm. However, the potential contribution from these OFEE could still
be important. For example, in the Island Energy current inventory, there is one piece of
equipment from 1987 that contains 600 gallons of oil at 1 ppm PCBs, or 2 g of PCBs in total. If
this quantity of PCBs were released to the environment, this could have a detrimental impact on
stormwater quality.
Because CPAU and SVP did not provide measured PCBs concentrations for OFEE in their
inventories, the potential PCBs mass in pre-1985 OFEE was estimated based on the
assumptions described in Section 4.2.1. For CPAU, these estimates suggest active pre-1985
OFEE may contain between 1.7 and 17 kg of PCBs, while pre-1985 OFEE that have been
removed potentially contained between 28 kg and 284 kg. These estimates suggest an order of
magnitude reduction in PCBs mass in the active OFEE inventory. For SVP, active pre-1985
OFEE may contain between 23 kg and 227 kg. If the “unknown” OFEE were assumed to be
active pre-1985 OFEE, then the total estimated mass of PCBs in active OFEE doubles to 51 kg
to 510 kg. PCBs in pre-1985 OFEE that have been removed were estimated to range from 6.7
to 67 kg, which would increase up to 35 kg to 350 kg if the “unknown” OFEE were assumed to
be pre-1985 OFEE that have been removed from service. Across all three systems, the total
potential mass of PCBs in active OFEE ranged from 24 kg up to 527 kg. The upper value
assumes the “unknown” mass is contained within active, pre-1985 OFEE.

Table 4.4 Estimated potential mass of PCBs in municipally-owned electrical utilities oil-filled electrical equipment
(OFEE) inventories

OFEE Category
All Active
All Removed
Removed since 2002
Removed prior to 2002
Unknown

CPAU

SVP

PCBs (kg)
Island
Energy Current

1.7 - 17

23 - 227

0.040

28 - 284

6.7 - 67

0.048

8.4 - 84

6.6 - 66

0.048

20 - 200

0.1 - 0.6
28 - 283

31

Island
Energy Historic

TOTAL
(All
Systems)
24 - 244

70

105 - 421
15 - 150

70

90 - 271
28 - 283
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Based on the approximate population of the MRP area of ~6 million people, if the active OFEE
in all the participating municipally-owned electrical utility systems were representative of the
PCBs contained in OFEE across the larger MRP area (i.e., 24 to 527 kg), the estimated mass of
PCBs would range from roughly 730 kg up to 16,000 kg of PCBs. Based on acres, the
estimated mass of PCBs across the larger MRP area of nearly 3 million acres would range from
2,400 kg up to 53,000 kg of PCBs in active OFEE.
Table 4.5 presents the estimated loads of PCBs to stormwater from active OFEE in the three
participating municipally-owned electrical utility systems. Across all three systems, the
estimated PCBs stormwater load in 2002 from active OFEE was between 197 mg/yr to 3,390
mg/yr. The low end of this range is the sum of the minimum values for all active OFEE and all
OFEE removed since 2002. The upper end of this range is the sum of the maximum values for
all active OFEE, all OFEE removed since 2002, and all unknown OFEE. In 2020, the total
estimated PCBs stormwater loads from active OFEE were estimated to range from 122 mg/yr
up to 2,640 mg/yr. The low end of this range is the sum of the minimum value for all active
OFEE. The upper end of this range is the sum of the maximum values for all active OFEE and
all unknown OFEE. Scaling these estimates up to the MRP area of roughly 3 million acres gives
a stormwater load of between 20,000 mg/yr up to 340,000 mg/yr in 2002, and 12,000 mg/yr up
to 260,000 mg/yr in 2020. These estimates are highly uncertain due to all the assumptions that
were used in the calculations.

Table 4.5 Estimated range of PCBs loads to stormwater from oil-filled electrical equipment within three municipallyowned electrical utility systems.

PCBs Stormwater Loads (mg/yr)
OFEE Category

CPAU

SVP

Island
Energy Current

Island
Energy Historic

TOTAL

All Active OFEE

8.3

-

84

114

-

1,136

0.199

0

122

-

1,220

All Active OFEE assume "unknown"
= active

8.3

-

84

255

-

2,551

0.199

0

264

-

2,636

All Removed OFEE

142

-

1,419

34

-

335

0.241

352

527

-

2,106

42

-

420

33

-

332

0.241

0

75

-

752

Removed prior to
2002

100

-

999

0.3

-

3.2

352

452

-

1,354

All Removed OFEE
- assume "unknown"
= removed

142

-

1,419

175

-

1,750

352

317

-

3,169

142

-

1,415

142

-

1,415

Removed since
2002

Unknown

32
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Spill Response and Cleanup

Although the bulk of PCBs remain contained within OFEE until the equipment is removed from
use and transported to proper hazardous waste disposal facilities, releases of PCBs to the
environment can and do occur.

4.3.1 Summary of OFEE Release Data for Bay Area
In order to document spills, publicly available data in the California Office of Emergency
Services (Cal OES) spill report database (Cal OES 2017), as well as internal spill records
(PG&E 2000) supplied by PG&E to the Regional Water Board in September 2000 (that were
provided pursuant to a California Water Code §13267 request for information) were reviewed.
The Cal OES database and available PG&E spill records were searched for reports of spill
releases related to OFEE in the Bay Area between 1994 and 2017. Over 1,2008 reported
release incidents from OFEE in the Bay Area were identified. The information provided by these
records and a summary of the important issues identified for water quality concerns are
summarized in the remainder of this section. It is important to note that current regulations do
not require reporting of all releases from OFEE. The information provided below is based only
on the reported releases for which records were available, and likely represents an
underestimate of actual OFEE releases during the time period of review. However, these
reports clearly demonstrate that PCBs may still be present in the electrical transmission and
distribution systems in the Bay Area, and that releases from these systems can and do continue
to occur.
Generally, the publicly available spill release records provide information about the spill release
date, time, location, chemical, quantity released, actions taken, known or anticipated risks
posed by the release, and additional comments. Other information that is sometimes reported
for OFEE releases includes a description of the causes of the release and the equipment
affected, and the concentrations of PCBs in that equipment (if known). Concentration
information reported is likely assumed from equipment labels, as ranges are most often
provided rather than specific values. Typically, the reports are limited to the information that was
available at the time the spill was initially reported. In some cases, follow-up information such as
the results of analytical testing of the spilled materials is also provided, but this is not typical.
Number of Reported OFEE Releases
Between 1994 and 2017, over 1,000 spills from electrical equipment were reported to Cal OES.
PG&E records contain information about 200 additional releases that were not reported to Cal
OES between 1994 and 2000. A count of these reports by year is presented in Figure 4.2.

The records span 24 years of spill reports, and include PG&E’s own record of releases from 1994 thru 1999 and a
portion of 2000. The number of reports PG&E submitted in 2000 represents less than half the number of reports for
that year. Records did not include all the districts in the Bay Area. District documents submitted reported releases
prior to June of 2000, with the exception of one district that submitted a June report. As a result, the number of
additional reports from PG&E’s records are assumed to be less than half the number of incidents for 2000.
8
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Figure 4.2 Oil-filled electric equipment spills reported to the California Office of Emergency Services (Cal OES)
and/or identified through internal Pacific Gas & Electric (PG&E) reports between 1993 and 2017.

Volume of OFEE Releases
The total volume of material released from all reported OFEE spills in a given year in the Bay
Area is presented in Figure 4.3. Mineral oil or transformer oil are the substances identified in
over 99% of reported releases from OFEE in the Cal OES spill report database. In a phone
conference with Regional Water Board staff in 2012, PG&E said they submit written reports to
Cal OES for all PCBs spills that meet or exceed the mineral oil federal reportable quantities
(RQ) of 42 gallons (personal communication, Jan O’Hara 2012). However, the reports reviewed
indicate written reports are sometimes submitted for spills that are much less than 42 gallons.
The reported volumes of oil released during a single incident range from less than one gallon up
to 5,000 gallons. Nearly half of all OFEE spill reports identify the volume of oil spilled as 5
gallons or less, and more than 90% of all spill reports identify the volume of fluid spilled as less
than 100 gallons. Releases as large as 500 gallons from the distribution system and 5,000
gallons from the transmission system have been reported. Only five incidents reported releases
that exceeded 1,000 gallons of oil. Nearly all (~99%) of reports provided information on the
volume of oil released.
The reported volumes released do not necessarily equate to the volume of the oil that may have
reached storm drains or local creeks. Estimates of those volumes were not available.
Location of OFEE Releases
Cal OES and PG&E records show releases occurred in all Bay Area counties. Leaks and spills
of PCBs from electrical equipment have occurred onto roads, sidewalks, pervious areas,
vegetation, structures, vehicles, and even people (Cal OES 2017). Most releases occurred in
the distribution system, often from equipment installed in the public ROW such as pole-mounted
transformers installed along roadways.
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Figure 4.3 Total reported gallons of oil released each year (1994 – 2017) from spills from PG&E electrical utility
equipment in the Bay Area.

A number of reports document direct releases from OFEE to the MS4, and potentially a
downstream waterbody (e.g., creek). There are at least 17 incidents identified during the past 15
years that involved direct releases from OFEE directly to a waterbody or to storm drains that
discharge to local creeks (Table 4.6). The majority of these releases were reported as having
unknown PCBs concentrations, and no reports provide any follow-up information on the
concentration of PCBs in the spilled materials based on chemical analysis.
It is important to note that in addition to the incidents identified in Table 4.6, materials spilled
during any of the numerous other incidents may (or may not) have entered the MS4 and/or
receiving waters such as local creeks directly or been washed into the MS4 and/or creeks by
stormwater or irrigation runoff. Generally, the spill reports lack any details regarding this type of
information.
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Table 4.6 Examples of Information Reported on Releases of PCBs to Bay Area Storm Drains and Creeks.

Date

Gallons

Reported
Concentration

Water Body

Municipality

1/24/2016

Unknown

<50 ppm

Coyote Creek

San José

2/17/2016

Up to 18

Unknown

Los Gatos Creek

Los Gatos

3/7/2016

10

Unknown

Culvert

Concord

8/16/2016

Unknown

<50 ppm

Guadalupe River

San José

11/17/2015

Unknown

Unknown

Cerrito Creek

Richmond

10/4/2015

5

Unknown

Creek

Los Gatos

5/3/2015

30

<2 ppm

Cerrito Creek

Richmond

3/2/2011

30

Unknown

Unknown Marsh

Menlo Park

6/2/2007

40

Unknown

Pond, Marsh Area

Vallejo

2/28/2006

20

<50 ppm

Calara Creek

Pacifica

5/27/2006

1

Unknown

Unknown Creek

Orinda

10/10/2005

Unknown

Unknown

Coyote Creek

San José

7/23/2005

<15

Unknown

Nearby Creek

Walnut Creek

12/8/2004

Small amount

<50 ppm

Moraga Creek

Orinda

3/7/2004

Unknown

Unknown

Blossom Creek

Calistoga

7/14/2003

8

< 50 ppm

Coyote Creek

San José

2/16/2002

15

Unknown

Napa River

Napa

Causes of OFEE Releases
Cal OES release reports and PG&E records document a number of causes of PCBs releases
from OFEE. Most releases can be attributed to one of the following:
•

Equipment Failure. This is the cause of the majority of the reported releases.
Equipment failure in utility vaults has additional potential as an important source of PCBs
because OFEE in these vaults may contain more than 100 gallons of oil. More than 50
release incidents were reported for equipment contained in electrical utility vaults during
the time period reviewed. A number of these reports noted the presence of water in the
vaults in addition to the PCBs oil released. Releases from equipment failure in utility
vaults are mostly contained, but Cal OES spill reports document releases of PCBs oil
that breached containment, including discharges that reached water bodies.

•

Accidents. Approximately 20% of reported releases resulted from equipment knocked
over by accident. In the distribution system, reports document 50 to 500 gallons released
from poles knocked over during car accidents, by construction equipment, and during
tree trimming. On rare occasion PCBs releases have occurred during accidents while
equipment is in transport.
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•

Storms, Fires, and Overheating from High Summer Temperatures. These factors
are the reported cause of more than 10% of the releases from the distribution system.

•

Field Repairs and Fluid Replacement. The Cal OES database contains records that
indicate draining fluids in the field may have been ongoing as recently as 2007, when a
report documented that a valve left open from draining a transformer in the field caused
a release. In 2016, Daniel Sanchez, who at the time was PG&E’s Manager of Hazardous
Materials and Water Quality Environmental Management Programs, informed Regional
Water Board staff that PG&E does not drain and refill pole mounted PCB transformers in
the field any longer; however, it is unclear when this practice ceased, and/or if it still
occurs with equipment not mounted on poles.

•

Vandalism. Between 1997 and 2015, there were at least 25 separate reported incidents
of vandalism that resulted in PCBs releases. For example:
▪

In 1997, gunshot damage caused the release of 5,000 gallons of oil from a
substation transformer and regulators in San Mateo County;

▪

In 2011, copper theft at a substation released 750 gallons of oil in Contra Costa
County;

▪

In 2013, vandalism of pad-mounted transformers resulted in the release of possibly
1,000s of gallons of oil before discovery in San José.

PCBs Concentrations in OFEE Releases
Of the more than 1,200 spill reports that were reviewed, approximately one-third identified the
PCBs concentration as unknown or did not provide any information on the PCBs concentration
of the spilled material (Figure 4.4). Releases with high PCBs concentrations (> 500 ppm) were
infrequently reported, accounting for only 1% of reported spills. Concentrations above 50 ppm
represent about 8% of the reported spills. As recently as 2016, failure of a pole-mounted
transformer resulted in release of mineral oil with 280 ppm PCBs to surrounding soils and brick
structures. For approximately 44% of the reported releases, the PCBs concentration was
identified as less than 50 ppm, based primarily on assumptions associated with a “Non-PCB”
label. For these 44% of reports, no additional information was provided on PCBs concentrations
other than a designation of “< 50 ppm”. According to labeling requirements, a “Non-PCB” label
indicates the PCBs concentrations in the oil are assumed to be below hazardous waste
thresholds of 50 ppm (federal regulations, see Section 3.2.1). However, in most cases, no
additional information was provided in the spill reports to indicate how the “Non-PCB” category
was arrived at, or whether the federal (> 50 ppm) or state (> 5 ppm in liquid) “Non-PCB”
category was assumed.
For the vast majority of these reports, no follow-up chemical analysis results were provided that
confirmed the “Non-PCB” designations. In a limited number of reports, follow-up PCBs analysis
results were provided for materials that were identified as “Non-PCB” during initial reporting.
Generally, these results found PCBs concentrations between 5 and 49 ppm, suggesting that the
labels were correctly applied. However, any concentration of PCBs in electrical equipment oils is
potentially significant in terms of water quality impacts and implementation of the PCBs TMDL.
These results clearly demonstrate that the “Non-PCB” designation represents a threshold that is
far too high to necessarily be protective of water quality.
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Figure 4.4 PCB Concentration data reported for releases from PG&E electrical equipment between 1993 and 2016.
Each category identified above is independent (e.g., the “< 50 ppm category” does not include reports that provided
more specific concentration data that was < 50 ppm).

Only 1% of the reported releases identified the PCBs concentrations as either below 1 ppm, or
below detection limits. Although the quality of the PCBs concentration data in the release
reports varies widely, these results clearly demonstrate that electrical equipment in the Bay
Area can still contain PCBs at concentrations of concern for water quality protection programs.
Recommendations
Based on review of reports in the Cal OES database, while they meet the current regulatory
notification requirements, the current spill notification and reporting procedures are not
adequate to address TMDL goals, and do not provide the Regional Water Board or Bay Area
MS4s with the information needed to better quantify and control releases to the MS4.
Review of two municipally-owned utilities’ procedures for spill response indicates that all spills,
even those of a low PCBs concentration or low volume release, are internally documented even
if there is no OES notification requirements. Given that PG&E provided spill reports (pursuant to
a 2000 California Water Code §13267 request for information) that were not submitted to OES
indicates PG&E also internally documents spills even if they do not need to be reported.
Therefore, it is likely that the municipally-owned utilities already have procedures for
documenting and recording all spills.
More stringent requirements to address PCBs TMDL goals should include spill response and
reporting for all spills/releases from municipally-owned utility OFEE unless there is clear and
sufficient evidence available when the spill is initially discovered that unequivocally identifies the
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equipment involved as having been installed after 1985. This more stringent requirement will
ensure that all releases from equipment that could potentially contain PCBs will be reported.
In addition, the information reported in Cal OES database typically captures only the data that
were available at the time the spill occurred. Although these reports may provide some
preliminary information on the mass of PCBs released (i.e., volume and concentration spilled),
these reports rarely provide any corroborating measurement data or any follow-up information
on the effectiveness of cleanup activities. This information is needed to quantify PCBs from
OFEE releases, or to track where PCBs remain in use in the system. As discussed in Section
3.2.5, any chemical analysis methods should follow the recommendations of the Regional Water
Board for congener analysis at sufficiently low reporting levels to capture all concentrations of
concern and congeners of concern to address water quality issues (SFBRWQCB 2016).
Bay Area MS4s do not receive timely notification of releases from OFEE. Even for releases that
must be reported to Cal OES, electrical utilities do not typically notify local agencies directly.
Instead, Bay Area MS4s are responsible for reviewing Cal OES reports in order to identify spills
or releases that have occurred in their jurisdictions. This delay is problematic because clean-up
actions have likely been completed by the time reports are submitted to Cal OES. Bay Area
MS4s should be notified of releases within their jurisdiction as soon as possible so they can
provide oversight during initial cleanup efforts, as well as any follow-up that is needed to ensure
cleanup was completed to the desired levels. The appropriate local agency staff understand
their municipal storm drain systems and how storm drain inlets connect to creeks and water
bodies in their jurisdictions. Better communication between utilities and municipal stormwater
programs can result in more efficient responses and less impact to waterways.
In summary, to better quantify the amount of PCBs released from OFEE spills, and to help
ensure that adequate cleanup actions are being implemented, the following improvements to
current reporting and notification requirements could be made:
•

Notify Bay Area MS4s of releases within their jurisdiction as soon as possible so they
can provide oversight during initial cleanup efforts, as well as any follow-up that is
needed to ensure cleanup was completed to the desired levels.

•

Respond and report to Bay Area MS4s for all spills/releases from OFEE unless there is
clear and sufficient evidence available when the spill is initially discovered that the
equipment involved was installed after 1985.

•

Any chemical analysis methods should follow the recommendations of the Regional
Water Board for congener analysis at sufficiently low reporting levels to capture all
concentrations of concern and congeners of concern to address water quality issues.

4.3.2 Spill Response Protocols
Electrical utility companies typically address spills or leaks from their OFEE with Standard
Operating Procedures (SOPs) that should conform to both TSCA requirements and the more
stringent California hazardous waste rules. The SOPs describe the steps to be taken by field
crews in the event of an OFEE leak or spill, which should generally include the following:
•

Notify Supervisor or compliance Manager

•

Stop and contain the leak

•

Determine the spill area (i.e., the area with visible traces of oil plus 1 foot beyond)
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Determine the PCB classification

•

Notify property owner

•

Notify Cal OES when required
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Response to a specific release incident is determined by the PCBs classification of the
responsible equipment. The state response level (5 to <50 ppm PCBs) requires immediate
clean-up by next business day. The federal response level requires immediate clean-up until
clean for spills of 50 to < 500 ppm, and the additional use of all resources to clean the spill
immediately for spills > 500 ppm.
The disposal of all materials removed from a cleanup site or used to clean the site are handled
according to the TSCA hazardous waste classifications (50 to <500 ppm; and ≥500 ppm in
solids or liquids), or the state non-RCRA hazardous waste classification (5 to <50 ppm PCBs in
liquids). The allowable post-cleanup concentrations of remaining soils and other surface
materials typically range from 10 to 25 ppm, depending on site-specific evaluations of human
health risk. As a result, current efforts to control and cleanup PCBs releases from electrical
utility equipment are focused on these thresholds.
By comparison, Bay Area municipalities are concerned with much lower concentrations of
PCBs. For example, currently Bay Area municipalities generally designate a site as a potential
PCBs source to stormwater runoff if soil or sediment concentrations are ≥0.5 ppm and
designate a site as a confirmed PCBs source to stormwater runoff if soil or sediment
concentrations are ≥1.0 ppm. Control of PCBs sources at these substantially lower
concentrations has been deemed necessary to make progress towards meeting the stringent
stormwater runoff wasteload allocations called for in the PCBs TMDL. In addition, post cleanup
verification sampling is only required for high concentration spills or high volume spills.
The Cal OES reports provide almost no information on actions taken to stop active spills, or the
methods used to cleanup spilled materials from surrounding surfaces, storm drain infrastructure,
or creeks. Municipalities need this type of information to better understand any potential risks
that remain following initial cleanup. Because of the challenges with achieving the stormwater
runoff wasteload allocation in the PCBs TMDL, additional remedial actions may be warranted in
some cases.
According to information supplied to the Regional Water Board (PG&E 2000), PG&E spill
response is guided by internal documents, including:
•

Utility Operations Standard D-2320 - for PCB spills in the distribution system;

•

PCB Management at Substations - for PCB spills in the transmission system.

These documents were not available for review. However, PG&E staff presented the basic
elements of their spill response protocol during a public presentation to CCCWP in 2013.
PG&E’s spill response protocol, as described during this presentation, is summarized here.
First, PG&E’s spill response is based on the following three guiding principles:
1. Personnel and public safety: isolate or barricade the area from the public; do not do
anything to put yourself and others in harm’s way.
2. Reporting: report the incident to electric operations.
3. Containment: prevent the spill from spreading using diking or applying absorbents.
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Two municipally-owned utilities provided spill response procedures for review. The procedures
followed the general guidelines discussed above. In one procedure the cleanup activities
included double wash/rinse affected area of the pole and associated equipment. The other
procedure expanded this to all solid surfaces such as walls, sidewalks, streets, cars, etc. One
procedure called for removing all visibly contaminated soil plus one foot buffer zone or to a
depth where there are no detectible PCBs. The other procedure called for removing all visibly
contaminated soil but only included a one foot buffer for Federal low concentration PCB spills
(50-499 ppm). One procedure called for collecting a sample after cleanup activities were
completed for all categories of spills but there were no guidelines provided for the sample
methods or results. The other procedure only called for cleanup sampling of Federal high
concentration PCBs spills (>500 ppm) for comparison with the regulatory cleanup levels. The
procedures do discuss containing spills, however, there was no discussion about specific
procedures when the spill enters a storm drain system.
Recommendations
Bay Area MS4s need access to all electrical utility spill cleanup procedures to review and
provide suggested revisions to ensure all necessary measures and precautions are included to
achieve consistency across spill cleanups. Additional spill cleanup procedures suggested by
MS4s may also depend on the location and type of spill (e.g., impervious surface vs soil; public
right of way vs utility property; proximity to storm drain). Clean-up investigations should not only
determine the spill area but determine if soils may have migrated off-site. In addition, samples
for cleanup sites should be required for all spills unless there is clear and sufficient evidence
available when the spill is initially discovered that the equipment involved was installed after
1985. The samples collected should be compared to thresholds identified by MS4s for
confirmed PCBs source to stormwater runoff (e.g., soil or sediment concentrations are ≥ 1.0
ppm) in addition to the federal and state post cleanup levels required.
Improved notification of spills/releases to Bay Area MS4s discussed in Section 4.3.1 would also
allow municipal stormwater program staff to field verify appropriate spill cleanup procedures as
needed.
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5.0 Source Control Framework
The overall approach for this SSID Investigation was to conduct a desktop analysis to evaluate
electrical utility equipment in municipally-owned electrical utility systems in the Bay Area and
propose a source control framework for electrical utility equipment to reduce ongoing PCBs
loads to the Bay in stormwater runoff. The elements of the proposed source control framework
include development of a new regional Electrical Utilities Management Program which identifies
specific actions to reduce the release of PCBs to MS4s, estimates of PCBs loads to stormwater
from electrical utility equipment, and development of data inputs that can be used to calculate
the PCBs loads reduced through implementation of the new program. This section describes
each element of the proposed source control framework for electrical utility equipment. This
framework is consistent with MRP Provision C.8.e.iii.(3)(a) requirements for SSID project
closure. Implementation of this source control framework will prevent or reduce the discharge of
PCBs from electrical utility equipment in the Bay Area.

5.1

Electrical Utilities Management Program

Electrical utility applications present special challenges for source identification and abatement9
due to the quantity of equipment and facilities, their dispersed nature, and difficulty in sampling
discharges when they occur. In addition, municipalities lack control over the vast majority of
these properties and equipment. Permittees have no jurisdiction over many large electrical
utilities, including PG&E, and therefore no control over the cleanup of PCBs-containing spills
(e.g., dielectric fluids from transformers), or prompt notification when they happen. To date,
neither Permittees nor the Regional Water Board have been able to verify that a sound and
transparent cleanup protocol is used consistently by all electrical utilities for PCBs spills from
their electrical equipment across Bay Area cities. Moreover, current state and federal regulatory
levels for reporting and cleanup of PCBs spills (e.g., cleanup goals for soils) are higher than
cleanup levels recommended by the Regional Water Board to meet the objectives of the PCBs
TMDL (SFBRWQCB 2016). There are currently potential missed opportunities to account for
load reductions that have been and continue to occur due to the removal of PCBs-containing
OFEE through ongoing equipment removal and replacement programs. Furthermore, there are
missed opportunities to cleanup spills to the stringent levels that would be more consistent with
the PCBs TMDL requirements, and to reduce the loads of PCBs from MS4s to the Bay. Given
these constraints and the potential opportunities to reduce PCBs loads from electrical utility
equipment, a new regional control measure program is proposed to manage the release of
PCBs from OFEE. The Electrical Utilities Management Program described here identifies
actions that address OFEE as a source of PCBs to stormwater at a regional level. The Program
includes components that can address both municipally-owned and non-municipally-owned
electrical utility OFEE in the Bay Area. However, the Regional Water Board will need to use
their authority to compel non-municipally-owned electrical utilities (i.e., PG&E) to participate in
the Program.

9

Source identification and abatement is one type of stormwater control measure that Permittees use to reduce loads
of PCBs in urban runoff. This control measure involves investigations of properties with elevated PCBs in stormwater
or sediment to identify sources that contribute a disproportionate amount of PCBs to the MS4, and cause the
properties to be abated, or refer the properties to the San Francisco Bay Water Board or other regulatory authority for
follow-up investigation and abatement. This control measure is described in more detail in the BASMAA Source
Control Load Reduction Accounting for RAA (BASMAA 2020).
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Actions under the new Electrical Utilities Management Program would include the following:
•

Action 1: Electrical utilities will document the removal of PCBs-containing OFEE since
the start of the TMDL and in the future until all PCBs-containing OFEE have been
removed from active service. The documentation should include data to support
calculations of the associated stormwater load reductions due to these efforts;

•

Action 2: Electrical utilities will implement enhanced spill response and reporting
protocols, as needed, to further reduce the mass of PCBs released to stormwater due to
accidental releases from PCBs-containing OFEE. The enhanced spill response and
reporting protocols should include data gathering requirements that will support
calculations of the associated stormwater load reductions due to these efforts.

Implementation of these actions would provide the following benefits: (1) document PCBs loads
that have already been avoided due to removal of PCBs-containing OFEE, (2) reduce PCBs
loads released to stormwater when spills do occur, and (3) provide information that can be used
to determine when this potential source of PCBs to stormwater has been eliminated due to
removal of all PCBs-containing equipment from service.

5.2 Estimated PCBs Loads to Stormwater from Electrical Utility
Equipment
The starting point for documenting the load reductions that have been and will continue to be
achieved through implementation of the new program is an estimate of the PCBs loads to
stormwater from electrical utility equipment at the start of the PCBs TMDL. As described in more
detail in Section 3.4, McKee et al. (2006) developed a PCBs mass balance model that
estimated the total loads to stormwater from all major sources during the peak period of PCBs
production and use (i.e., 1950 – 1990), and in the period of the study (i.e., 2005).
The estimated stormwater load of 2.8 kg/yr to the Bay from transformers and large capacitors in
2005, developed by McKee et al. (2006) as part of their PCBs mass balance model described in
detail in Section 3.4, is the starting point for estimating load reductions that have been achieved
since the PCBs TMDL was established. As shown in Table 5.1, the McKee et al. (2006) mass
balance model presents the best estimate for the total PCBs stormwater load from all sources in
2005 as 52 kg/yr. The PCBs TMDL for the San Francisco Bay identifies the total stormwater
load at that time as 20 kg/yr (SFBRWQCB 2008). For consistency with the TMDL, the McKee et
al. (2006) best estimate for stormwater loads from various sources were normalized to a total
stormwater load of 20 kg/yr (Table 5.1). As shown in Table 5.1, the TMDL-normalized PCBs
load to stormwater conveyances in 2005 from electrical utility equipment is assumed to be 1.1
kg/yr. This value is one to two orders of magnitude larger than the estimated stormwater loads
that were developed in this project based on extrapolation of the municipally-owned electrical
utility data presented in Section 4.0 to the larger Bay Area (0.02 – 0.34 kg/yr). However, the
stormwater load estimates extrapolated from the participating municipally-owned electrical utility
data have some important limitations. There is currently no information available to determine if
these estimates, representative of electrical utilities operating across small service areas, would
be appropriate as representative of the OFEE and associated PCBs mass across the much
larger MRP area. These utility systems service a population of less than 200,000 people, again
a tiny fraction (about 3%) of the larger MRP area population of nearly 6 million people. These
utility systems also serve an area of less than 30,000 acres, which is (1%) of the entire MRP
area of nearly 3 million acres. Almost all of the remaining area is served by PG&E, a large
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private company that may not be well-represented by data from the three small municipallyowned electrical utilities that participated in this project. There are likely substantial differences
between PG&E equipment, operations, and practices, especially in the past, that preclude
extrapolating the municipally-owned utility data from this project to PG&E service areas across
the Bay Area. The number, type and range of transmission and distribution OFEE that make up
a small service area system may not be representative or scalable to the number, type and
range of transmission and distribution OFEE that make up a large service area system where
electricity must be delivered over larger distances.
There was also considerable variability in the quality and quantity of the OFEE inventory data
provided across the three participating municipally-owned utility systems that was used to
develop the load estimates in Section 4.0. Island Energy provided complete information on their
current inventory but acknowledged there were gaps in the historic data and they could not
verify the accuracy or completeness of those data. Neither CPAU nor SVP had information on
measured PCBs concentrations in any of their OFEE. SVP, the largest among the three
participating utilities, had large uncertainty in their data because of the “unknown” OFEE
category. SVP indicated it may be possible in the future to resolve some of these uncertainties.
However, within the time frame of this project, SVP provided the data they were able to access.
One of the limitations was that compiling these data, especially during the COVID-19 pandemic
and shelter-in-place orders, was extremely challenging for the utility staff. This was especially
true for data that were limited to hard copies or available only on computer servers located at
the electrical utility offices. Under these conditions, SVP was still able to provide useful data on
a large portion of their OFEE inventory.
Given the limitations described here, the use of the municipally-owned electrical utility OFEE
inventory data to represent OFEE beyond the boundaries of each of the participating systems
may not be appropriate. The McKee et al. (2006) TMDL-normalized stormwater load estimate of
1.1 kg/yr remains the best currently available estimate of the PCBs load from electrical utility
equipment to the Bay at the start of the PCBs TMDL.
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Table 5.1 PCBs mass input to stormwater conveyances in the San Francisco Bay Area from all sources based on
the mass balance model presented in McKee et al. (2006). Transformers and Large Capacitors represent the oil-filled
electrical utility equipment source.

McKee et al., (2006)
PCBs Load
(kg/yr)

PCBs Load Normalized to
TMDL Stormwater Load
(kg/yr)

Watershed Surface Sediment Erosion

30

12

Building Demolition and Remodeling

4.1

1.6

4

1.5

Bed and Bank Erosion

2.9

1.1

Transformers and Large Capacitors

2.8

1.1

Atmospheric Deposition

2.8

1.1

2

0.77

Plasticizers

1.1

0.43

Railway Lines

1.1

0.43

Small Capacitors

0.5

0.19

Auto-Recycling

0.4

0.15

Other Dissipative Uses

0.06

0.023

Lubricants

0

0

Landfills

0

0
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Source

PCBs Still in Use

Identified Industrial Contaminated Areas

Total Stormwater Load (kg/yr)

5.3

Data Inputs to Calculate PCBs Loads Reduced

The proposed new Electrical Utilities Management Program identifies actions to document
PCBs load reductions that have occurred since the start of the TMDL and will continue to occur
in the future due to removal of PCBs-containing OFEE, until all of these equipment have been
removed from active service in electrical utility systems in the Bay Area (Action 1). The new
Program also identifies actions to document PCBs load reductions due to implementation of
enhanced spill response and reporting procedures (Action 2). One of the objectives of the
analysis of the municipally-owned electrical utility system OFEE inventory data was to provide
information and data inputs that could be used to calculate PCBs loads reduced due to
implementation of the Electrical Utilities Management Program. These data inputs are
presented below.

5.3.1 Data Inputs to Calculate PCBs Loads Reduced for Action 1
For Action 1 (PCBs-containing equipment removal), the accounting methodology described in
the BASMAA Accounting (2020) calculates the PCBs loads reduced by multiplying the PCBs
load to stormwater from electric utility equipment by the assumed rate of load reduction
achieved over a given period of time due to equipment removals. The data inputs needed for
this calculation include the following two terms:
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Term 1.1 (L0 )

=

Estimated annual load of PCBs that enters MS4 from OFEE in the
starting year of the time period of interest (i.e., the year that
accounting begins, kg/yr).

Term 1.2 (𝑅1 )

=

Estimated annual average percent of PCBs loads prevented from
entering the MS4 due to OFEE removal (percent per year).

Term 1.3 (𝑌𝑖 )

=

Number of years in the time period of interest.

The values that are recommended for each of these terms are presented in Table 5.2.

Table 5.2 Recommended values for each of the terms required to account for the PCBs load reductions achieved
through implementation of Action 1, removal of PCBs-containing equipment from active service, between 2005 and
2020..

Term

Description

Value

Units

Source

1.1

kg/yr

1.1

Annual PCBs Stormwater Load in 2005
(i.e., the assumed load at the start of the
PCBs TMDL)

McKee et. al.
(2006)

1.2

Annual average % of loads prevented from
entering MS4 due to equipment removals.

1.3 to 4.8
(average = 2.3)

%

Section 4.2.3
(this report)

1.3

Number of years in the time period of
interest.

varies

years

N/A

For Term 1.1 the estimated PCBs load of 1.1 kg/yr in 2005 (described in Section 5.2) is the
recommended starting value for the annual load of PCBs to stormwater at the start of the PCBs
TMDL. This value is currently the best available estimate of PCBs loads to the Bay from
electrical utility equipment at that time.
For Term 1.2, the recommended value for the annual average percent of PCBs prevented from
entering the MS4 due to OFEE removal ranges from 1.3 % to 4.8 % per year, with an average
value of 2.3 % per year (Table 5.2). These values represent the annual average equipment
removal rates for the participating municipally-owned electrical utilities presented in Section
4.2.3. These annual average equipment removal rates were calculated based on the mass of oil
in pre-1985 OFEE that was removed from service between 2002 and 2019. Use of these values
for Term 1.2 assumes the rate of load reduction achieved over the time period of interest is
approximately equivalent to the equipment removal rate achieved during that same time period.
Further, these values also assume the equipment removal rates for the municipally-owned
electrical utilities (Section 4.2.3) reasonably represent the equipment removal rates at other Bay
Area electrical utilities (i.e., PG&E). As a check on these assumptions, the load reduction rate
between 1990 and 2005 based on the estimate in the McKee et al (2006) mass balance models
presented in section 3.4 was compared with the equipment removal rates calculated for
municipally-owned electrical utilities that were reported in Section 4.2.3.
The McKee et al. (2006) mass balance models provide PCBs stormwater load estimates for
electrical utilities in 2005, and during the peak period of PCBs production and use (1950 –
1990). Based on these estimates, the PCBs load to stormwater from OFEE in 2005 was 65%
lower than the average annual load in1990. That equates to a PCBs load reduction of 4.33%
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per year during the fifteen-year period between 1990 and 2005. This annual average PCBs load
reduction rate compares well with the equipment removal rates at the participating municipallyowned electrical utilities reported in Section 4.2.3. This finding supports the assumption that the
equipment removal rates at the participating municipally-owned electrical utilities reasonably
approximate the load reduction rates over time. This finding further supports the assumption
that most of this load reduction was likely the result of the removal and proper disposal of PCBscontaining OFEE. As described in Section 3.3, during the late 1980s and 1990s, electrical
utilities implemented voluntary equipment replacement programs specifically designed to
remove PCBs-containing OFEE. Past statements provided to the Regional Water Board by
PG&E support the assertion that the majority of PCBs-filled equipment had been replaced by
the early 2000’s (PG&E 2000). Additional removals have continued to occur, albeit at a slower
pace, due to routine maintenance programs that replace older electrical equipment that is more
likely to contain PCBs with newer equipment that does not contain PCBs. Information provided
to the Regional Water Board by PG&E on maintenance records from their Emeryville processing
facility supports this assertion (PG&E 2000). Those data indicate that in 1999, approximately
10% of the 22,000 pieces of OFEE that were dismantled and disposed of at the Emeryville site
had PCBs at concentrations at or above 50 ppm. This information further supports the assertion
that a large mass of PCBs that were in use during the peak period have since been removed.
However, this information also indicates there are still large numbers of equipment that contain
PCBs at high concentrations in active service across the Bay Area. Although no information was
provided on the percent of equipment that contained PCBs at lower concentrations (i.e., below
50 ppm), equipment with these lower concentrations are also potential sources to stormwater.
Current spill reports in Cal OES records further corroborate that PCBs-containing equipment are
still in use across the Bay Area, both at concentrations above and below 50 ppm (see Section
3.4.1).
The value for Term 1.3 will vary, depending on the number of years during the time period of
interest. For example, to calculate the PCBs loads that have already been reduced due to
equipment removals since the start of the PCBs TMDL and the current date (i.e., between 2005
and 2020), the value for Term 1.3 is 15 years.
Assuming the annual average PCBs-containing equipment removal rate remains constant over
time, then the current (2020) and future stormwater loads of PCBs from electrical equipment
can be estimated along with the associated timeframe to achieve removal of all PCBscontaining equipment. The results are presented in Table 5.3. The calculation starts with the
assumed TMDL baseline load of 1.1 kg/yr, multiplied by the annual average load reduction rates
presented in Table 5.2 and the 15-year period since the TMDL baseline load estimates in 2005.
The results of this calculation demonstrate PCBs loads to stormwater have been reduced by
0.215 kg/yr to 0.792 kg/yr (average = 0.380 kg/yr). The resulting Bay Area PCBs stormwater
loads from electrical equipment in 2020 ranges from 0.308 kg/yr to 0.886 kg/yr (average = 0.721
kg/yr). Based on these current loading estimates, it will take between 20 and 80 years before all
of the PCBs-containing OFEE in the Bay Area have been removed from service.
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Table 5.3 Estimated PCBs loads to Stormwater from PCBs-containing oil-filled electrical equipment (OFEE) in the
San Francisco Bay Area in 2005 and 2020, based on assumed load reduction rates, and the additional time before all
PCBs-containing OFEE are removed from active service.

Time to
Remove all
PCBscontaining
OFEE from
active
service
(Years)

Equipment
Removal Scenario

Estimated
PCBs Load to
Stormwater in
2005
(kg/yr)

Average
Load
Reduction
Rate per
Year
(%/year)

Estimated
PCBs
Loads
Reduced
since 2005
(kg/yr)

Estimated PCBs
Load to
Stormwater in
2020
(kg/yr)

Low Reduction Rate

1.1

1.3%

0.215

0.886

77

Average Reduction
Rate

1.1

2.3%

0.380

0.721

43

High Reduction Rate

1.1

4.8%

0.792

0.308

21

5.3.2 Data Inputs to Calculate PCBs Loads Reduced for Action 2
PCBs loads reduced due to enhanced spill cleanup and reporting (Action 2) can be calculated
by multiplying the current annual mass of PCBs released to MS4s due to spills by an enhanced
cleanup efficiency rate. The data inputs needed for this calculation include the following 3 terms:
Term 2.1(Msp ) =

Average annual mass of PCBs released in spills (kg/yr).

Term 2.2 (SWi ) =

Estimated percent of spilled PCBs mass that enters the MS4 without
the enhanced spill cleanup and reporting protocols.

Term 2.3 (Ef )

Efficiency of the enhanced spill cleanup and reporting protocols to
reduce spilled PCBs released to MS4s (percent).

=

The recommended values for each of the terms above are presented in Table 5.4.

Table 5.4 Recommended values for each of the terms required to account for the PCBs load reductions achieved
through implementation of Action 2, enhanced spill cleanup and reporting.

Term

Value

Units

Source

2.1

2.3

kg/yr

Section 5.3.2 (this report)

2.2

1

%

McKee et. al. (2006)

%

Section 5.3.2 (this report)

10
2.3

25
50

The values in Table 5.4 were developed as described here. First, the ten most recent years of
Cal OES spill reports for OFEE in the Bay Area from the 1993-2017 reports discussed in
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Section 3.4.1 were reviewed. Between 2008 and 2017, a total of 507 spills of electrical
equipment oils were reported. The reports document the total volume of oil spilled as
approximately 24,300 gallons. However, most of the reports provided limited or no information
on PCBs concentrations. Nearly 50% of the reports identified the PCBs concentration as
unknown, and 40% of the reports identified PCBs concentrations as < 50 ppm based on
equipment labels. Only 9% of the reports provided information on measured PCBs
concentrations in the spilled oils. The reported concentrations spanned a range from 1 ppm up
to 720 ppm, with an average of 110 ppm. Given the limited data on concentrations of PCBs in
the spilled oils, the mass of PCBs released in these spills is uncertain. Using the average
measured PCBs concentration of 110 mg/kg, the average annual mass of PCBs released in
spills was calculated as 0.9 kg/yr. However, not all spills are reported to Cal OES. Review of
internal PG&E spill reports that were provided to the Regional Water Board for a 7-year period
from 1994 to 2000 (PG&E 2000) showed that only 40% of the spills identified in internal records
had also been reported to Cal OES during that time period. For the spills not reported to Cal
OES, ~30% had measured PCBs concentrations ranging from 1 ppm to 700 ppm, with an
average of 113 ppm. Based on this information, the Cal OES reports between 2008 and 2017
represent only 40% of spills, and accordingly increase the estimated total mass of PCBs
released during spills to 2.3 kg/yr.
Applying the McKee et al. (2006) assumption that 99% of PCBs released during spills are
successfully cleaned, and 1% remain in the environment, then 0.023 kg/yr of spilled PCBs
remain in the environment and available for removal in stormwater. Enhanced cleanup protocols
that increase the cleaning efficiency by 10%, 25%, and 50% would result in additional removal
of between 0.002 and 0.012 kg/yr of PCBs. These estimates are summarized in Table 5.5. This
project did not identify any additional information that could be used to further refine or improve
the data inputs shown in Table 5.4 that were used to calculate the potential load reductions due
to implementation of enhanced cleanup protocols shown in Table 5.5.

Table 5.5 Estimated annual PCBs load reduction for implementing enhanced spill response and reporting for oilfilled electrical equipment (Action 2).

Annual Load
Reduction Due to
Improved Cleanup
Protocol
(kg/yr)

Annual Mass
of PCBs
released in
spills (kg/yr)

Current
cleanup
efficiency

Current PCBs
Load to
Stormwater due
to spills (kg/yr)

Assumed
Improved
Cleanup
Protocol
Efficiency

Low

2.3

99%

0.023

10%

0.002

Mid

2.3

99%

0.023

25%

0.006

High

2.3

99%

0.023

50%

0.012

Scenario
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APPENDIX F
Load Reduction Credit for PCBs in Roadway and
Storm Drain Infrastructure Management Program
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F.1 BACKGROUND
The BASMAA study Evaluation of PCBs in Caulk and Sealants in Public Roadway and Storm
Drain Infrastructure (BASMAA, 2018) sampled caulk and sealant materials from public
roadway and storm drain infrastructure around the Bay Area. The overall approach to the
sampling program was to work cooperatively with multiple Bay Area municipal agencies to
identify public right-of-way locations where PCBs were potentially used in caulk or sealant
applications on roadway and storm drain infrastructure. These locations were identified primarily
based on the time period that the infrastructure was originally constructed and/or repaired, with a
focus on the 1970’s - the most recent time period PCBs were still in widespread use. The project
team collected 54 caulk or sealant samples from public infrastructure in these locations; 11 of
these were collected from concrete bridges or overpasses. The Project Team then reviewed the
information collected about each sample to determine how to group the samples for compositing
prior to PCBs analysis. A total of 20 composite samples were then analyzed for PCBs
concentrations. Ten of these composites were associated with concrete roadways, sidewalks, or
bridges.
F.2 TOTAL ESTIMATED PCBS LOAD IN OLDER BRIDGES
The U.S. Department of Transportation Federal Highway Administration National Bridge
Inventory (USDOT, 2019) was used to estimate the total potential PCBs load contained in older
bridges located within the jurisdictions subject to the MRP.
F.2.1

Equations Used to Estimate PCBs Load

The equation used to estimate the total PCBs load contained in bridges built and/or reconstructed
prior to 1981 within the jurisdictions subject to the MRP is as follows:
Total LoadPCBs, Bridges = Densitysealant * ConcentrationPCBs * ∑ Volume sealant, bridges
Where:
Densitysealant = average sealant density [kg/m3]
ConcentrationPCBs = empirically derived concentration of PCBs [mg/kg]
∑Volume sealant, bridges = Volume of sealant in all applicable bridges [m3]
The volume of joint sealant was calculated using an assumed cross-section of sealant, multiplied
by the assumed length of applied sealant:
Volume sealant, bridges = Cross-Sectionsealant * Lengthsealant
Where:
Cross-Sectionsealant = Cross-section of applied sealant
Lengthsealant = Length of applied sealant
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F.2.2

Data Used to Estimate Load

Data used to estimate load were obtained from BASMAA, 2018; a study of Bay Bridge sealant
summarized by Hardeep Takhar of the California Department of Transportation (Caltrans) in
2013; and bridge dimensional information available from the National Bridge Inventory
(USDOT, 2019). A summary of the data inputs is provided in Table F-1 below.
Table F-1: Bridge Load Calculation Data Inputs
Input
Density of Sealant
Cross-Section of Sealant
PCBs Concentration

Result
1,100
1
184

Units
kg/m3
square inch
mg/kg

Source
Takhar, 2013
Caltrans, 2007
See Section 2.2.1

The derivation of the representative concentration of PCBs in sealant applied to bridges is
described below.
F.2.2.1

PCBs Concentration

In order to compute a reasonable estimate of the expected PCBs concentration in caulking
material in bridges in the MRP area, a data set consisting of 20 composite samples from
BASMAA (2018) and four grab samples from the demolition of the Bay Bridge (Takhar, 2013)
was analyzed.
Of the 20 BASMAA composite samples, 10 were identified as representative of caulking used on
bridges based on the location from which the samples were taken (i.e., five of the composite
samples were taken from bridges and five were from concrete roadway surfaces, sidewalks, and
curbs and gutters). The remaining composite samples were judged to be non-representative, as
they were taken from storm drain structures, asphalt roadways, metal pipes, and electrical utility
poles and boxes. Table F-2 below summarizes the BASMAA study results for the concrete
roadway, sidewalk, and bridge composite samples (BASMAA, 2018). Table F-3 summarizes the
Bay Bridge caulk measurements (Takhar, 2013).
Table F-2: Sample Descriptions and PCBs Concentrations for Roadway and Bridge Composite Samples from
the BASMAA Regional Infrastructure Caulk and Sealant Sampling Program (BASMAA, 2018)
Total
Composite
PCBs
ID
(mg/kg)

Type of
Structure(s)
Sampled

A

4,967

Concrete Bridge

B

4,150

Concrete Bridge
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# of
Sample
Structure
Caulk/Sealant Appearance
samples in ID's in Construction
Application
(Color/
composite composite
Date
Texture)
10
1960-70's
Caulk between Black Pliable
2
expansion joints
Foam
13
<1960
Caulk between
Black Pliable
expansion joints
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3

9
30
31

1960-70's
1960-70's
<1960
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Sample
# of
Sample
Structure
Appearance
samples in ID's in Construction
(Color/
composite composite
Date
Texture)

Composite
ID

Total
PCBs
(mg/kg)

Type of
Structure(s)
Sampled

Caulk/Sealant
Application

C

0.78

Concrete Bridge

Caulk between
expansion joints

0.70

Sealant between
concrete surfaces
Black
Concrete Bridge
or between
Hard/Brittle
concrete and
wood surface

D

Brown
Fibrous

2

3

E

ND

Concrete Roadway Caulk between
expansion joints
Surface

Black
Hard/Brittle

5

F

ND

Concrete Sidewalk

Caulk between
expansion joints

Black
Hard/Brittle

3

G

ND

Concrete Sidewalk

H

ND

I

0.06

S

2.5

Caulk between
joints

Brown
Fibrous
White/Gray
Concrete Sidewalk Caulk between
Hard/Brittle or
joints
/Curb/Gutter
Pliable
White
Concrete Sidewalk
Crack Sealant Hard/Brittle or
/Curb/Gutter
White Pliable
Prefabricated
Concrete Bridge
Black Pliable
joint filler

2
3

2
1

20

1960-70's

26

1960-70's

27

<1960

29

1960-70's

32

<1960

35
36
37
38
39
2
7
46
16
17
1
8
18

<1980
<1980
<1980
<1980
<1980
<1960
<1960
<1980
1960-70's
1960-70's
<1980
1960-70's
1960-70's

23

<1980

24

<1980

12

<1960

A photo log of the samples taken from concrete bridges is provided in Attachment 1.
Table F-3: Concentrations of PCBs in Caulks Measured from the Bay Bridge
Description

Result (mg/kg)

PCBs Concentration (Bay Bridge Upper Roadway Sample)

1.01

PCBs Concentration (Bay Bridge Upper Roadway Sample)

1.65

PCBs Concentration (Bay Bridge Upper Roadway Sample)

0.705

PCBs Concentration (Bay Bridge Roadway Barrier Wall)

3.71

Bay Bridge Average Concentration

1.77

Source: Takhar, 2013

The complete dataset (i.e., results summarized in Table F-2 and F-3 and other non-representative
samples) contains 10 non-detect (all in the BASMAA (2018) dataset) and 14 detected values.
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After removing the 10 data points considered unrepresentative of bridges, the representative
dataset contains 4 non-detect and 10 detected values (i.e., Table F-2 and Table F-3 summarized
values). For the purposes of this analysis, both the complete and the presumed representative
subset of the PCBs-in-caulk datasets were analyzed independently.
The non-detect values were imputed using a regression-on-order statistics method prior to
estimating summary statistics using a maximum likelihood estimation approach as described in
the sections below.
F.2.2.2

Handling Censored (Non-Detect) Results

Since estimation of common descriptive statistics of censored datasets can be heavily biased with
simply substituted values, a robust regression-on-order statistics (ROS) method, as described by
Helsel and Cohn (1988), was utilized to provide probabilistic estimates of non-detects (NDs).
When applying the ROS method, ND values are imputed based on their plotting positions
relative to the probability distribution estimated from the detected data. Imputed values are
always less than their detection limits, but if the dataset includes multiple detection limits, some
imputed values may be larger than some of the detected values. For the PCBs-in-caulk dataset,
method detection limits (MDLs) for individual samples were not reported, but an overall MDL
of 0.05 µg/kg was included in the BASMAA report and NDs are only reported for samples when
every individual congener was not detected.
Maximum Likelihood Estimation
The lognormal probability distribution is often used to represent positively skewed contaminant
concentrations (Singh et al., 1997). As such, the PCBs-in-caulking dataset has been assumed to
arise from a population that is lognormally distributed, which implies that the standard deviation
is proportional to the mean and the data are bounded by zero. A random variable, 𝑥𝑥, is said to be
lognormally distributed if the distribution of 𝑦𝑦 = ln (𝑥𝑥) is normally distributed with a mean, 𝜇𝜇𝑦𝑦 ,
and variance, 𝜎𝜎𝑦𝑦2 . The mathematical equation for lognormal distribution is:
𝑓𝑓𝑥𝑥 (𝑥𝑥) =

Where:
•
•
•

1

√2𝜋𝜋𝜎𝜎𝜎𝜎

2

exp �−12�𝑙𝑙𝑙𝑙𝑙𝑙−𝜇𝜇
� � 𝑥𝑥 > 0
𝜎𝜎

Equation 1

𝜇𝜇 is mean of the untransformed random variable 𝑥𝑥,

𝜎𝜎 2 is the variance of the untransformed random variable 𝑥𝑥, and
𝑥𝑥 is the variable of interest.

The lognormal distribution parameters of 𝑥𝑥 are related to the normal parameters of 𝑦𝑦 with the
following equations:
Equation 2

𝜇𝜇𝑥𝑥 = exp�𝜇𝜇𝑦𝑦 + 0.5𝜎𝜎𝑦𝑦2 �

Equation 3

𝜎𝜎𝑥𝑥 2 = 𝜇𝜇�exp(𝜎𝜎𝑦𝑦2 ) − 1

When a dataset is a random sample from a lognormal distribution, the Maximum Likelihood
Estimate (MLE) of the parameter, 𝜇𝜇𝑦𝑦 , is simply the sample mean of the log-transformed data
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(Singh et al., 1997). Similarly, the MLE of the parameter, 𝜎𝜎𝑦𝑦2 , is the sample variance of the logtransformed data. However, for small sample datasets with a few extreme values, such as the
PCB-in-caulk dataset, severe transformation bias can occur when estimating the arithmetic mean,
𝜇𝜇𝑥𝑥 , and arithmetic standard deviation, 𝜎𝜎𝑥𝑥 . Because of this, an alternative method for computing
the expected value is needed as described below.
Advancing the assumption that the sample data arise from a lognormal distribution, a probability
weighted mean can be computed as:
𝜇𝜇̂ 𝑥𝑥 =

Where:
•
•
•

∑𝑛𝑛
𝑖𝑖=1(𝑥𝑥𝑖𝑖 ∗𝑤𝑤𝑖𝑖 )

Equation 4

∑𝑛𝑛
𝑖𝑖=1 𝑤𝑤𝑖𝑖

𝜇𝜇̂ 𝑥𝑥 is probability-weighted mean of the untransformed random variable 𝑥𝑥;

𝑥𝑥𝑖𝑖 is the 𝑖𝑖th sample value; and

𝑤𝑤𝑖𝑖 is weight of the 𝑖𝑖th sample value, which is assumed equal to the probability of
occurrence, 𝑝𝑝(𝑥𝑥𝑖𝑖 ), and can be computed by fitting the data to a lognormal probability
density function (PDF).

The lognormal PDF can be constructed by computing the theoretical percentiles and plotting
against the probability of a standard lognormal PDF. Any percentile, Pk, of x can be computed
using the parameters of y as follows:
𝑃𝑃𝑘𝑘 = exp�𝜇𝜇𝑦𝑦 + 𝑧𝑧𝑘𝑘 𝜎𝜎𝑦𝑦 �

Where:
•

Equation 5

𝑧𝑧𝑘𝑘 is the kth percentiles of the standard normal distribution.

Results and Conclusions

As stated above, the available data was evaluated in two separate dataset configurations:
1. All data including the potentially unrepresentative values (N = 24)
2. Roadway and bridge-only data excluding the potentially unrepresentative values (N =
14).
In both configurations, lognormal distributions were fit to datasets where the non-detect values
had been imputed with ROS. Figure F-1 below shows lognormal probability plots along with a
best-fit line demonstrating the lognormality of the data.
Table F-4 provides summary statistics after applying ROS to the datasets. As shown, the data
mean and data median are significantly different, which again supports the lognormal
distribution assumption. The arithmetic mean values computed from Equation 2, however, are
unrealistic considering the values are larger than any of the sample values – this is a result of
transformation bias. The probability weighted mean values are believed to be the most accurate
representation of the central tendency of PCBs in caulk for bridges in the MRP area based on the
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two datasets because this adjusts for the likely probability of occurrence of the extreme values
observed in the data while preserving all sample data in the calculation.
Figure F-2 and Figure F-3 show the PDFs of the best-fit lognormal distributions. Each observed
or imputed value drawn along the PDF is used to indicate the probabilities of occurrence, which
were used to determine the weights for the probability weighted mean values.

Figure F-1 - Lognormal probability plots. The shaded bands indicate the 95% confidence interval around the
best-fit lines.
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Table F-4: Summary Statistics
Dataset
Roadway/Bridge
All Data
Only
24; 10
14; 4
381
652
1292
1663
0.25
0.74
-1.82
-0.891
4.57
5.02
8,927
334,514
49.5
184

Statistic
Sample Count (Total; NDs)
Data Mean, mg/kg
Data Standard Deviation, mg/kg
Data Median, mg/kg
Lognormal Mean (μy)
Lognormal Standard Deviation(σy)
Arithmetic Mean (μx), mg/kg
Probability Weighted Mean (𝜇𝜇̂ 𝑥𝑥 ), mg/kg

PCBs in Caulk - All Data
Probability of Occurrence

0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05
0
1E-08

0.000001

0.0001

0.01

1

100

10000

1000000

PCB Concentration (mg/kg)
Probability

Detected Values

Imputed ND Values

Figure F-2: Lognormal distribution plot for all available Total PCBs data, showing the weights of the
detected and imputed values
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PCBs in Caulk - Roadways and Bridges Only
0.45

Probability of Occurrence

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05
0
1E-08

0.000001

0.0001
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Figure 3: Lognormal distribution plot for Total PCBs data from roadways and bridges only, showing the
weights of the detected and imputed values

F.2.2.2

Length of Applied Sealant

While it is evident from the BASMAA (2018) study photos that sealant may be applied to many
concrete connections within any given bridge, this estimate focuses on the locations most
exposed to weather and traffic and therefore most likely to leach into the environment. The
sealant application locations of focus in this study include the bridge expansion joints (e.g., at
connections between bridge spans), and the longitudinal seam between the bridge deck and the
sidewalk and/or bridge side rail.
The federal bridge database used for this analysis contains information about dimensions of
bridges located within the MRP jurisdictions. The length of sealant used to calculate total
potential PCBs mass was estimated using database values as follows:
Length sealant, joints = (Nspan + 1) * Widthdeck
Where:
Nspan = The number of bridge spans
Widthdeck = Bridge deck width
Assuming there are seams along either side of the bridge at the sidewalk or wall, the longitudinal
seam was calculated as:
Lengthsealant, longitudinal seam = 2 * Lengthbridge
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F.2.3

Total Estimated PCBs Load in Bridges

A summary of the total calculated loads for bridges within the MRP coverage boundary, built
and/or reconstructed prior to 1981, and specific bridge types 11, per the Nation Bridge Inventory,
is provided in Table F-5.
Table F-5: Total Calculated Loads for Bridges within the MRP Area, Built and/or Reconstructed Prior to
1981
County

Total Sealant PCBs Mass
- Joints Only (kg)

Total Sealant PCBs Mass - Joints and
Longitudinal Seal (kg)

Alameda

3.8

11.2

Number of
Bridges
340

Contra Costa

1.7

7.3

277

San Mateo

2.5

7.2

254

Santa Clara

3.7

10.1

473

Solano

0.9

3.2

133

Total

12.6

39.0

1,477

The average mass of PCBs in MRP bridges with the characteristics described, based on the
calculation, is approximately 8.5 grams, accounting for joint sealant only, and 26 grams,
accounting for both joint and longitudinal sealant.
F.3 LONG TERM LOAD REDUCTION ESTIMATE
F.3.1

Methodology

To estimate the load reduction associated with long-term bridge or expansion joint replacement,
it is assumed that an ongoing PCBs release rate from bridge joints is mitigated through bridge
joint maintenance and whole bridge replacement projects. The load reduction estimation is
based on the assumption that PCBs in caulk are leaching from bridge joints and longitudinal
seals over their lifetime. When that PCBs-containing caulk is replaced or removed through
maintenance or replacement projects, the source of PCBs release is removed, and the associated
annual released load is also removed. PCBs leaching from the material could occur through
incremental wear or through larger damage (e.g., pieces of caulk torn out) over the lifetime of the
caulk.
While volumetric or mass-based losses of joint seals over time were not found in literature,
publications that describe joint maintenance and failure were reviewed to justify the assumption
of leaching over time. Compression and strip seal type joints, which could potentially be
expected to consist of PCBs-containing material, have an expected lifetime of 8 to 16 years,
according to a survey conducted for an NCHRP study on bridge joints (NCHRP, 2016). Despite
this recommended lifetime, an extrapolated rate of joint replacement in the Bay Area
demonstrates that joints are being replaced at a much lower frequency. According to three

0 – Other; 01 – Slab; 02 – Stringer/Multi-beam or Girder; 03 – Girder and Floorbeam System; 04 – Tee Beam; 05
– Box Beam or Girders – Multiple; or 06 – Box Beam or Girders – Single or Spread.
11
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Permittee preventative maintenance plans available on Caltrans’ Highway Bridge Program
funding website (Caltrans, 2019), approximately 3% of bridges meeting the characteristics
described above are scheduled for joint replacement over the next five-year funding period. An
additional 1.5% of bridges are scheduled for replacement over the same five-year period
(presumptively replacing the joints). At this rate, replacing the joints via joint maintenance or
bridge replacement projects in all 1,477 bridges would take over 110 years.
The concept that older, likely PCBs-containing joints persist in the older MRP bridges is borne
out through the findings of the BASMAA (2018) study, which found very high PCBs
concentrations in composite samples from a random selection of representative bridge
infrastructure. This outcome is also consistent with a finding from a 2003 NCHRP report
(NCHRP, 2003), which found through interviews with transportation agencies that “agencies
indicated that they tend not to respond to joint problems unless there is a safety hazard or when
the deck is being rehabilitated or replaced. Other than reactive efforts, joint repair and
rehabilitation, in most agencies, is associated with deck rehabilitation.” Additionally, while
guidance documents typically define joint replacement needs in terms of visual degradation of
the joint, along with other factors, the NCHRP study stated that agencies often defined failure of
a deck joint as leakage, physical damage, or traffic hazard. These conditions could be taken to
interpret that agencies are only replacing severely damaged or degraded joints (NCHRP, 2003).
Older joints could be considered more likely to leach into the environment, as the sealant
material accumulates damage over time. Typical types of joint seal damage described by the
Wyoming Department of Transportation, Aeronautics Division Airport Pavement Management
Program (2020) include: (1) stripping of joint sealant, (2) extrusion of joint sealant, (3) weed
growth, (4) hardening of the filler (oxidation), (5) loss of bond to the slab edges, and (6) lack or
absence of sealant in the joint. These damage types are also consistent with those described in
NCHRP (2016). Most of these damage types either directly refer to stripping of the sealant from
the joint or create a condition in which the sealant is more likely to be released from the joint
when subjected to traffic loads (i.e., conditions such as extrusion, hardening/becoming more
brittle, loss of bond). Examples of damaged joint seals from this source are provided in
Attachment 2.
F.3.2

Load Reduction Calculation

Lacking a literature-based release rate of sealant over time, two potential annual release rates are
provided for the load reduction calculation. Based on the assumption that the joint seal may
become degraded over time, it is possible that the sealant releases little during the initial
operation period and more as the joint sealant ages. Another possible release pathway is through
leaching into surrounding concrete and subsequent degradation of the concrete. Two potential
average annual release rates (i.e., average over the life of the seal) were assumed to calculate an
estimated load reduction from removing the joint seal – 1% and 0.5%. These average annual
release rates were applied to the estimated mass for the 1,477 bridges meeting the identified age
criteria (Table F-6). These releases would be eliminated through removal of the joint seal
through joint replacement or bridge replacement.
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Table F-6: Long-Term Load Reduction (i.e., Replacement of PCBs-Containing Joints in All Older Bridges)

County

Total Sealant PCBs Load Reduced Joints Only (g/year)

Total Sealant PCBs Load Reduced - Joints and
Longitudinal Seal (g/year)

1% annual loss
rate over life

0.5% annual loss
rate over life

1% annual loss rate
over life

0.5% annual loss rate
over life

Alameda

38

19

112

56

Contra Costa

17

8

73

37

San Mateo

25

12

72

36

Santa Clara

37

19

101

50

Solano

9

5

32

16

Total

126

63

390

195

This is the assumed load reduction by 2080, based on the assumption that all older joints will be
removed/replaced within 100 years of installation (this is consistent with recent Caltrans
replacement frequency calculated above).
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Attachment 1: BASMAA Bridge Sample Photos
Composite A

Composite B
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Composite S

Composite C
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Composite D
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Attachment 2: Images of Joint Seal Damage
Joint sealant damage is any condition that enables soil or rocks to accumulate in the joints or
allows significant infiltration of water. Accumulation of incompressible materials prevents the
slabs from expanding and may result in buckling, shattering, or spalling. A pliable joint filler
bonded to the edges of the slabs protects the joints from accumulation of materials and also
prevents water from seeping down and softening the foundation supporting the slab. Typical
types of joint seal damage are: (1) stripping of joint sealant, (2) extrusion of joint sealant, (3)
weed growth, (4) hardening of the filler (oxidation), (5) loss of bond to the slab edges, and (6)
lack of absence of sealant in the joint..
Source: Wyoming Department of Transportation, Aeronautics Division Airport Pavement
Management Program (https://www.appliedpavement.com/hosting/wyoming/pavementinspection/pci-review/distresses-pcc/joint-sealant-damage.html)
Severity

Distress Example

Description

Low

Joint sealer is in generally good
condition throughout the sample.
Joint seal damage is at low
severity if a few of the joints have
sealer which has debonded from
but is still in contact with the joint
edge. This condition exists if a
knife blade can be inserted
between sealer and joint face
without resistance.

Medium

Sealant needs replacement
within two years. Joint seal
damage is at medium severity if a
few of the joints have any of the
following conditions: (a) joint
sealer is in place, but water
access is possible through visible
openings no more than 1/8 in (3
mm) wide. If a knife blade cannot
be inserted easily between sealer
and joint face, this condition does
not exist; (b) pumping debris are
evident at the joint; (c) joint sealer
is oxidized and "lifeless" but
pliable (like a rope), and
generally fills the joint openings;
or (d) vegetation in the joint is
obvious, but does not obscure
the joint opening.
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Severity

Distress Example

Joint sealer is in generally poor
condition over the entire
surveyed sample. Sealant needs
immediate replacement. Joint
seal damage is at high severity if
10% or more of the joint sealer
exceeds limiting criteria listed
above, or if 10% or more of
sealer is missing.

High
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APPENDIX G
Enhanced Inlet Cleaning Efficiency Factor Data
Analysis for Storm Drain Inlets with and without
Inlet-based Full Trash Capture Devices
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G.1 PURPOSE AND APPROACH
The purpose of this appendix is to document findings of analysis conducted to determine the
enhanced efficiency factors (EEf) for sediment removal associated with enhanced storm drain
inlet maintenance, including increasing the frequency of storm drain inlet cleaning, and the use
of small (inlet-based) full trash-capture (FTC) devices, that are expected to capture larger
amounts of trash, sediment and vegetation. First, the pollutant removal efficiency was calculated
for the baseline control measure, which was assumed to be annual cleanout of storm drain inlets
without FTC devices. The efficiency factors were then developed for the following
enhancements: (1) increased frequency of cleanouts at inlets without FTC devices; and (2) twice
yearly cleanouts at inlets with FTC devices.
Based on a review of available literature, there are limited data available on the reductions of
pollutants (including sediment) associated with different storm drain inlet maintenance
frequencies. No studies were found that assessed the reduction of either PCBs or mercury due to
enhanced inlet cleaning frequencies. Two studies in particular, Woodward Clyde (1994) and
Caltrans (2003), however evaluated the increase in the removal of material (i.e., sediment,
vegetation, and trash) from inlets under different cleaning frequencies. Results from both studies
indicated that the annual volume of material removed from inlets increased with cleaning
frequency.
The Caltrans (2003) Drain Inlet Cleaning Efficacy Study was designed to measure the potential
increases in material volume/mass and water quality benefits due to increased inlet cleaning
frequencies on freeways. The study was conducted from 1996 through 2000. The volume and
mass of material removed under annual, biannual, and three times per year cleaning frequencies
at 55 to 90 inlets, depending on the year, were measured.
The Woodward Clyde (1994) Storm Inlet Pilot Study was conducted in Alameda County in 1993.
This study was also designed to measure the potential increases in material volume and mass due
to increased inlet cleaning frequencies. A total of 15 inlets draining residential, industrial, or
commercial land uses were monitored. The volume and mass of material removed under annual,
biannual, quarterly, and monthly cleaning frequencies were measured.
None of the inlets in the two studies identified above were equipped with FTC devices. To
evaluate pollutant reductions associated with cleanouts of storm drain inlets equipped with small
FTC devices, a recent study (SCVURPPP, 2016) documented cleanout volumes of materials
removed from inlets equipped with FTC devices. The SCVURPPP (2016) Storm Drain Trash
Monitoring and Characterization study focused on litter/trash, but also removed and measured
other debris (defined as sediment and vegetation) from 119 inlets equipped with small FTC
devices. These devices typically require cleaning frequencies of at least twice per year. Each of
the 119 inlets was initially cleaned at the start of the project. The volume of trash and debris that
accumulated within the inlets was removed and measured during two subsequent monitoring
events. The accumulation period between each monitoring event ranged from four to five
months. The data were used to estimate the annual average volumes of trash and debris captured
in each inlet. The annual volume of debris removed was converted to a mass using the average
density of debris removed from inlets during the Woodward Clyde (1994) study, which was 38
pounds per cubic foot.
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% Increase in Annual Mass Removed per Inlet

The percent increase of annual mass of debris removed from storm drain inlets during cleanouts,
as measured in each of the three studies described above, is presented in Figure G-1. Caltrans
removals for inlet cleaning without FTC devices appear to be much greater than removal
efficiencies measured during the Woodward Clyde study, and therefore may not be realistic for
the purposes of developing conservative efficiency factors for load reduction accounting. The
Woodward Clyde study results were used to represent the enhanced efficiency due to increased
cleanout frequency of storm drain inlets without FTC devices. The results of the SCVURPPP
(2016) study indicate that the use of inlet-based FTC devices, combined with an increased
cleaning frequency of twice annually, appears to substantially increase the annual mass of debris
that is captured and removed from these storm drain inlets during cleanouts.

Caltrans (2003)

800%
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SCVURPPP (2016)
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Figure G.1: Reported results of increases in annual mass of debris (e.g., sediment and vegetation) removed as
a result of increased cleaning frequency for storm drain inlet with and without small full trash-capture (FTC)
devices.

Based on the above findings, Table G-1 presents a conservative estimate of the enhanced
efficiency factors for more frequent cleaning of storm drain inlets without FTC devices, and the
enhanced efficiency factors for cleaning storm drain inlets equipped with inlet-based FTC
devices at least twice per year. For the purposes of load reduction accounting, the method
assumes the following:
•

Based on an analysis of 36 Alameda County and San Mateo Permittee storm drain
inlet cleaning datasets from 1996 through 2009, on average, municipalities clean their
inlets once per year (annually);
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•

Based on the same dataset, an average of 100 kg of material (sediment, vegetation,
and litter) is removed from each inlet annually (see descriptive statistics below);
Statistic

Mass (Kg) of Material Removed Annually per Inlet

Maximum

4,049

90th

Percentile

476

75th

Percentile

284

Mean

268

Geometric Mean

100

Median

91

25th

Percentile

41

10th

Percentile

21

Minimum

5

# of Municipalities in Dataset

36

•

Each inlet (on average) receives drainage from a catchment of 1 acre (BASMAA,
2014), equating to a unit material removal rate of 100 kg per acre per year;

•

The mass fraction of material associated with PCBs and mercury yields (i.e.,
sediment <63um) is approximately 15% on average (McKee et al., 2006);

•

The annual suspended sediment load to each inlet is roughly 134 kg per year on
average based on the modeled value for Old Urban land use (Paradigm
Environmental, 2020, see attachment to Appendix A); and

•

Based on the assumptions above, roughly 15 kg of sediment associated with PCBs
and mercury is removed from each inlet cleaned on an annual frequency, equating to
about a 11% reduction of PCBs and mercury via annual cleaning (i.e., 15 kg / 134
kg). This is the control measure effectiveness of annual cleaning of storm drain inlet
without FTC devices.

Assuming the baseline control measure effectiveness for annual cleaning of 11%, data from the
studies cited above were used to calculate the enhanced efficiency factors for storm drain inlet
cleaning at increasing frequencies for inlets without FTC devices, and twice-yearly cleaning of
inlets that have been equipped with small FTC devices, as shown in Table G-1.
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Table G-1: Enhanced efficiency factors (EEf) for increased storm drain inlet cleaning frequencies for storm
drain inlets both with and without small full trash-capture (FTC) devices.

Original Cleaning
Frequency

Enhanced Cleaning Frequency for Inlets without
FTC devices

Enhanced Cleaning
Frequency for Inlets
with FTC Devices

Annually

Biannually

Quarterly

Monthly

Biannually

0.11

0.16

0.16

0.27

0.29

0.05

0.05

0.16

0.18

No
Cleaning
or New
Inlet
Annually
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APPENDIX H
Enhanced Street Sweeping Efficiency Factors
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H.1 DESCRIPTION OF THE ANALYSIS
The Clean Watersheds for Clean Bay (CW4CB) 12 Task 4 pilot projects evaluated enhancements
of municipal operation and maintenance activities that remove sediments and associated
pollutants, including PCBs and mercury. This objective coincided with Municipal Regional
Stormwater NPDES Permit (MRP, Order R2-2009-0074) Provision C.12.d, which required MRP
Permittees to evaluate at the pilot scale in five drainages, ways to enhance existing sediment
removal and management practices such as municipal street sweeping, curb clearing parking
restrictions, inlet cleaning, catch basin cleaning, stream and stormwater conveyance system
maintenance, and pump station cleaning via increased effort and/or retrofits. MRP Provision
C.12.d also required Permittees to evaluate existing information on high-efficiency street
sweepers, with the goal of evaluating the cost-effectiveness of high-efficiency street sweeping
relative to reducing pollutant loads.
Appendix B-1 of the CW4CB Final Report summarizes the results of the Task 4 enhanced street
sweeping pilot project that occurred in four pilot study areas (two sites in Richmond and one
each in San Jose and Sunnyvale). This study entailed collecting monitoring data in each pilot
study area representative of the baseline sweeping condition. The monitoring data were then used
to calibrate the Windows Source Loading and Management Model (WinSLAMM) to evaluate
sediment, PCBs, and mercury in the pilot study areas. Once WinSLAMM calibrated using the
pilot study data, it was used to model street sweeping performance in the pilot study areas during
the baseline condition for sediment, PCBs, and mercury. WINSLAMM was also used to model
the effectiveness of various street sweeping scenarios for the pilot study areas for removing
sediment, PCBs, and mercury. The modeled scenarios included (1) different sweeper types, (2)
sweeping frequencies, and (3) street roughness values. The modeled scenarios assumed parking
controls were in effect.
The results of the scenario analysis are presented in Tables H-1 and H-2 below for PCBs and
mercury, respectively.

12

For more information, see: http://basmaa.org/Clean-Watersheds-for-a-Clean-Bay-Project.
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Table H-1: Change in PCBs Mass Removal Efficiency (%) from Initial Street Sweeping Scenario to Final Scenario
Final Scenario
Sweeper Type
Sweeper Type

Street Roughness

Initial Scenario

None

Notes:
1.

Vacuum

Vacuum

Street Roughness

Rough

Intermediate

Rough

Intermediate

Rough

Intermediate

Intermediate

Rough

Frequency

Once per 4 weeks

Once per 4 weeks

Once per 2 weeks

Once per 2 weeks

Once per week

Once per week

Twice per week

Twice per week

None

None

9.9%

14%

15%

18%

19%

21%

21%

22%

Intermediate

Once per week

-11%

-7%

-6%

-3%

-2%

0%

0%

1%

Intermediate

Once per 2 weeks

-8%

-4%

-3%

0%

1%

3%

3%

3%

Intermediate

Once per 4 weeks

-4%

0%

1%

4%

5%

7%

7%

8%

Intermediate

Twice per week

-11%

-7%

-6%

-3%

-2%

0%

0%

1%

Rough

Once per week

-9%

-5%

-4%

-1%

0%

2%

2%

2%

Rough

Once per 2 weeks

-5%

-1%

0%

3%

4%

6%

6%

6%

Rough

Once per 4 weeks

0%

4%

5%

8%

9%

11%

11%

12%

Rough

Twice per week

-12%

-8%

-6%

-3%

-2%

-1%

-1%

0%

Change in efficiency resulting from change in sweeping scenario shown in red (reduction in efficiency) and blue (increase in efficiency).

Table H-2: Change in Mercury Mass Removal Efficiency (%) from Initial Street Sweeping Scenario to Final Scenario
Final Scenario

Sweeper Type
Sweeper Type

Street Roughness

Initial Scenario

None

Vacuum

Vacuum

Street Roughness

Rough

Intermediate

Rough

Intermediate

Rough

Intermediate

Intermediate

Rough

Frequency

Once per 4 weeks

Once per 4 weeks

Once per 2 weeks

Once per 2 weeks

Once per week

Once per week

Twice per week

Twice per week

None

None

9.1%

10%

10%

10%

10%

11%

11%

11%

Intermediate

Once per week

-1%

0%

0%

0%

1%

2%

2%

2%

Intermediate

Once per 2 weeks

0%

0%

0%

0%

1%

2%

2%

2%

Intermediate

Once per 4 weeks

0%

0%

1%

1%

1%

2%

2%

2%

Intermediate

Twice per week

-1%

0%

0%

0%

1%

2%

2%

2%

Rough

Once per week

-2%

-2%

-2%

-2%

-1%

0%

0%

0%

Rough

Once per 2 weeks

-2%

-2%

-2%

-2%

-1%

0%

0%

0%

Rough

Once per 4 weeks

-1%

-1%

-1%

-1%

0%

1%

1%

1%

Rough

Twice per week

-2%

-2%

-2%

-2%

-1%

0%

0%

0%

Notes:
Change in efficiency resulting from change in sweeping scenario shown in red (reduction in efficiency) and blue (increase in efficiency).
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APPENDIX I
Large Trash Capture Device Unit Efficiency
Factor Data Analysis
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I.1 Purpose and Approach
The purpose of this appendix is to document findings of studies and analyses conducted to
determine the effectiveness for removing total suspended solids (TSS), PCBs, and mercury by
large (non-inlet-based) trash capture devices, including hydrodynamic separator (HDS) units,
gross solids removal devices (GSRDs), and baffle boxes. Other types of non-inlet-based trash
capture devices, such as trash netting devices and trash booms, are assumed to remove negligible
amounts of sediment, PCBs, and mercury, so are not included in this appendix. Inlet-based
devices, including inlet baskets and connector pipe screens, are discussed in Appendix G. For the
purposes of load reduction accounting, the method assumes that HDS units, GSRDs, and baffle
boxes reduce PCBs and mercury concentrations in direct proportion to TSS reduction.

I.2 HDS Units
Percent Removal of TSS. Percent removal of TSS in HDS units was calculated from the
BASMAA Clean Watersheds for a Clean Bay (CW4CB) Task 5 Leo Avenue pilot project data
(BASMAA 2017a). For this project, a prefabricated Contech HDS unit called the Continuous
Deflective Separator (CDS) was retrofitted into the existing storm drain system in the Leo
Avenue Watershed in San Jose.
Influent and effluent water quality was sampled at four events as summarized in Table I-1 below.
The CDS unit removed an average of 30% of TSS coming into the unit.
Table I-1: Percent Removal of TSS at Leo Ave CDS Unit
Event

Date

1

28-Feb-14

2

29-Mar-14

3

31-Oct-14

4

02-Dec-14

Sample Location

TSS (mg/L)

Inflow

110

Outflow

91

Inflow

230

Outflow

190

Inflow

62

Outflow

7.5

Inflow

82

Outflow

84.5

Average

% Removal
17%
17%
88%
-3%
30%

The International Stormwater BMP Database (http://bmpdatabase.org/) was evaluated for
potentially useful studies. Twenty studies of manufactured devices were identified as useful for
analysis. These studies had a total of 334 paired inflow/outflow data points for TSS. Percent
removal was calculated for each paired data point and then averaged for the BMP. The results for
these studies along with descriptions of land use type and watershed size and imperviousness are
presented in Table I-2 below. Average percent removal ranged from -85% (i.e., an increase in
TSS concentration in outflow compared to inflow) to 73% and averaged 19% across all studies
(including the City of San Jose’s Leo Avenue unit).
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The dataset was also analyzed by removing BMPs that were treating just roads or highways,
parking lots, or college campuses. In this scenario, ten studies remained that had mixed, other, or
unknown land use type. The average percent removal of TSS from the BMPs evaluated in this
group of studies was slightly higher at 22%.
Table I-2: Percent Removal of TSS for Studies in BMP Database
Site and BMP
OP Soccer Complex:
PMSU56_40_40
NW Birch Place CDS
unit: Continuous
Deflective Separation
unit
Broadway Outfall:
CDS Unit
University of New
Hampshire F3:
Continuous Deflective
Separation
Lake O Sediment
Demo: CDS Unit
I-210 / Orcas Ave:
Orcas
USGS_WI_HSD_DD:
Hydrodynamic
Settling Device
I-210 / Filmore Street:
Filmore CDS
University of New
Hampshire F2:
Environment 21 V2B1
University of New
Hampshire F1:
Vortechnics

Land Use Type

Watershed
%
impervious

Watershed
Area
(ac)

Average
TSS %
Removal1

Parking lots adjacent to
soccer fields.

90

3.98

-85%

Low Density
Residential: 47.4%
Office Commercial:
42.2%
Multi-Family
Residential: 10.3%

--

45.0

-14%

132

-6%

100

0.32

-5%

--

--

-3%

100

1.11

-3%

84

1.90

-1%

Device Model
Contech CDS,
Model
PMSU56_40_10

CDS Unit

CDS
CDS

College Campus:
100%

PSW56_53
CDS

Roads/Highway: 100%

Downstream
Defender®,
manufactured by
Hydro
International.
CDS

Roads/Highway: 100%

100

2.50

2%

Environment 21
V2B1

College Campus:
100%

100

0.32

5%

Vortechnics

College Campus:
100%

100

0.32

13%

USGS_WI_HSD:
HSD

Hydrodynamic
Settling Device,
Contech

100

0.25

26%

Harrisburg Public
Works Yard:
PAYardTerreKleene

The HSD treats a 0.25acre deck section of
the westbound I–794
freeway

Terre Kleen

90

3.21

28%

SC_StructBMP3:
BMP3

Vortechnics

--

--

29%
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Site and BMP

Device Model

Land Use Type
Open Space: 38%
Light Industrial: 32%
Office Commercial:
19%

Watershed
%
impervious

Watershed
Area
(ac)

Average
TSS %
Removal1

11

61.5

30%

--

--

30%

Indian River Lagoon
CDS Unit: CDS Unit

CDS

Leo Avenue: HDS
Unit2

Contech CDS

SC_StructBMP1&2:
BMP2

CDS Technologies

BMP2 is located along
the southbound lane of
U.S. Highway 21

100

1.11

39%

Aqua Swirl

College Campus:
100%

100

0.99

40%

80

1.95

45%

--

--

53%

95

9.34

72%

79

0.89

73%

University of New
Hampshire E1: Aqua
Swirl
Timothy Edwards
Middle School:
Vortechs No 5000

Vortechs

VC: VC

Vortcapture

Marine Village
Watershed:
VortechsTM
Stormwater Treatment
System

Vortechs

NJ Manasquan Bank:
NJManasquanCDS
Notes:

High Efficiency
Continuous
Deflective
Separator (CDS),
Model 20_25

--

-Residential area with
lots of organic
matter/leaf litter
loading
Office Commercial:
50%
Medium Density
Residential: 45%
Unknown: 5%
--

-- indicates information was not provided.
1. Based on analysis of paired inflow/outflow results.
2. Leo Ave CW4CB study. Not a BMPDB Study.

The manufacturer’s removal efficiency claims and the tested removal efficiencies of six of the
BMPs evaluated in the studies were summarized as reported in the Massachusetts Stormwater
Technology Evaluation Project (MASTEP) clearinghouse database (Table I-3).
Table I-3: Percent Removal of TSS for Six Manufactured Devices from MASTEP
Product (BMP)

Manufacturer

Manufacturer's
Removal
Efficiency claim

Tested
Removal
Efficiency

Aqua-Swirl

Aqua Shield

85%

84-87%

CDS

Contech

70%

65-95%

Vortechs

Contech

35-85%

35-64%

Downstream Defender

Hydro International

90%

70%

V2B1

Environment 21

80%

65%
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Product (BMP)

Manufacturer

Manufacturer's
Removal
Efficiency claim

Tested
Removal
Efficiency

Terre Kleen

Terre Hill

78%

17-50%

Average
Notes:

56%

1

1. Average based on low end of reported efficiency range.

Based on the above findings, 20% is a conservative estimate of the average percent removal of
TSS by HDS units.
Percent Removal of PCBs and Mercury. To further evaluate the pollutant removal
performance of HDS units, BASMAA (2019) conducted a combined monitoring and modeling
study in 2017 and 2018 based on the removal of solids captured within HDS unit sumps. The
Project collected samples of the solids captured and removed from eight different HDS unit
sumps during cleanouts. The solid samples were analyzed for PCBs and mercury concentrations.
Maintenance records and construction plans for these HDS units were reviewed to develop
estimates of the average volume of solids removed per cleanout and the typical number of
cleanouts per year. This information was combined with the measured pollutant concentrations
to calculate the annual mass of PCBs and mercury captured in the sumps and removed during
cleanouts. Next, the annual pollutant loads discharged from each HDS unit catchment were
estimated using two different load calculation methods. Method #1 used the land use-based
pollutant yields described in the BASMAA Interim Accounting Methodology (BASMAA 2017b)
to estimate catchment loads. Method #2 used the Regional Watershed Spreadsheet Model
(RWSM, Wu et al. 2017) to estimate runoff volumes and stormwater concentrations and
calculate catchment-specific loads. Finally, HDS unit performance was evaluated for both
catchment load estimates by calculating the average annual percent removal of PCBs and
mercury due to the annual mass removal of solids from the HDS unit sumps. Results are
presented in Table I-4.
For catchment loads calculated using Method #1 (land use-based yields), the median percent
PCBs removal across all eight units ranged from 5% to 10%, while the mean ranged from 17% to
28%. For catchment loads calculated using Method #2 (RWSM runoff volume x concentration),
the median percent PCBs removal ranged from 15% to 32%, while the mean ranged from 23% to
36%. Variability in removal rates was high between individual units, ranging from almost no
removal to 100% removal of the estimated loads. For mercury, across all eight units, the median
percent removal for catchment loads calculated using Method #1 (land use-based yields) ranged
from 3% to 4%, while the mean ranged from 5% to 8%. For all units under Method #1, the
removal rates were lower for mercury than for PCBs. For catchment loads calculated using
Method #2 (RWSM runoff volume x concentration) the median removal ranged from 13% to
19%, while the mean ranged from 28% to 35%. Similar to PCBs, removal rates for mercury in
individual HDS units were highly variable (Table I-4).
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Table I-4. HDS Unit Performance - Annual Percent Removal Calculated for Two Catchment Load
Estimates.
HDS
Unit ID
1
2
3
4
5
6
7
8
Median
Mean

PCBs Removal
Method #1
Method #2
Low
High
Low
High
80%
100%
100%
100%
8%
18%
10%
22%
4%
9%
21%
45%
38%
83%
27%
59%
0.06%
0.13%
0.21%
0.46%
5%
11%
20%
43%
0.6%
1.4%
0.5%
1.1%
1.4%
3.1%
7%
16%
5%
10%
15%
32%
17%
28%
23%
36%

Mercury Removal
Method #1
Method #2
Low
High
Low
High
26%
40%
100%
100%
4%
6%
65%
98%
2%
3%
8%
12%
5%
7%
17%
26%
0.1%
0.2%
1.1%
1.6%
0.01%
0.02%
0.1%
0.2%
0.06%
0.09%
2%
3%
3%
4%
27%
41%
3%
4%
13%
19%
5%
8%
28%
35%

The BASMAA study results were highly variable and limited by the small sample size.
However, pollutant load reductions achieved by HDS units, on average, approach or even exceed
20%, the value identified as a conservative estimate of TSS removal by HDS units in the analysis
presented previously. These results support the continued use of a 20% efficiency factor for
calculating the annual average PCBs and mercury loads reduced by HDS units.

I.3 Gross Solids Removal Devices
Caltrans conducted the Gross Solids Removal Devices (GSRDs) Pilot Program to develop and
evaluate the performance of non-proprietary, full trash capture devices that could be retrofitted
into existing highway drainage systems or incorporated into new highway projects (Sobelman et
al.). The GSRD Pilot Program consisted of multiple phases with each phase representing one
pilot study. The pilot studies consisted of one or more devices that were developed from concept
through design and installation, with two years of pilot testing of overall performance. Five
phases were constructed and monitored covering eleven designs. Four general types of GSRDs
were developed and studied: linear, inclined screen, baffle box, and v-screen. Of the many
configurations tested, the most promising devices, based on considerations of particle capture,
clogging, passing design flow, drainage, stage capacity and maintenance requirements, were the
Linear Radial (louvered modular well casing), the Inclined Screen (parabolic wedgewire screen)
and the Inclined Screen (sloped flat wedge-wire screen). The linear radial and inclined screen
devices have been certified by the Los Angeles Regional Water Quality Control Board as being
full capture devices. Standard designs were developed for these screen systems that provided the
best solids removal performance in the pilot tests.
The results of the first phase of the pilot program, which tested the linear radial and inclined
screen devices, are summarized in Table I-5 below.
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Table I-5. GSRD Unit Performance Observed by Caltrans (2003)
Device Type

Gross Solids Capture Efficiency by Wet Weight (%)
2000 – 2001

2001 – 2002

Linear Radial 1 (I-10)

1001

100

Linear Radial 2 (I-210)

97

87

Linear Radial 2 (I-5)

94

100

Inclined Screen 1 (SR-170)

100

100

Inclined Screen 2 (I-210)

83

2

100

Inclined Screen 2 (US-101)

86

2

732

Average

93%

93%

Notes:
1
Material collected in the bypass bag was presumed to be windblown.
2
GSRD overflowed. Gross solids escaped the overflow structure and were unaccounted for. As a result, the
calculated capture efficiencies are overstated.
Source: Caltrans, 2003.

Based on the above findings and assuming that the mass fraction of material associated with
PCBs and mercury yields (i.e., sediment <63 µm) is approximately 15% on average of the
captured debris (McKee et al., 2006), then the percent removal of PCBs and mercury by GSRDs
is approximately 14% (93% gross solids removal x 15% of captured debris that is associated
with PCBs and mercury).

I.4 Baffle Boxes
Baffle boxes are subsurface rectangular vaults that are placed inline in the stormwater system to
reduce pollutant loadings by capturing sediments, gross solids, and associated pollutants.
Treatment mechanisms typically include filtration, hydrodynamic separation, and adsorption.
Several different types of baffle boxes are available commercially and have footprints that vary
in size from approximately 10 square feet to over 200 square feet. These subsurface vaults are
commonly subdivided into a series of chambers by vertical baffles that interrupt the stormwater
flow and promote capture of suspended particles by sedimentation.
The treatment effectiveness of the Nutrient Separating Baffle Box ® (NSBB) by Suntree
Technologies has been recently evaluated by the manufacturer to assess the suspended sediment
removal efficiency under controlled conditions (Suntree Technologies, 2018). The NSBB
contains an additional basket screen that is located above the top of the chamber baffles. The
screen captures floating and suspended solids and holds them out of the water column during
nonflow periods (Suntree Technologies, 2018). The performance evaluation was conducted on
the NSBB model 3-6-72, which has an effective sedimentation area (i.e., footprint) of 18 square
feet (6 feet by 3 feet). Additional details of this and other models can be found on the Suntree
Technologies, Inc. website. Influent suspended sediment concentrations were measured at 200
mg/L with a median particle size of 100 µm; influent flow rates ranged from 0.35 to 1.75 cfs.
Resulting annualized TSS removal efficiency ranged from approximately 51 to 68 percent, with
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a weighted annualized TSS removal efficiency of 62.9%. The annualized TSS removal efficiency
for different flow rates is shown in Table I-6 below.
Table I-6: Nutrient Separating Baffle Box (Model 3-6-72) TSS Removal Efficiency
Mean Flow Rate Tested
(cfs)
0.35

Measured Removal
Efficiency
67.9%

Annual Weighting
Factor
0.25

Weighted Removal
Efficiency
16.98%

0.70

65.8%

0.3

19.74%

1.05

63.1%

0.2

12.62%

1.40

56.4%

0.15

8.46%

1.75

50.6%

0.1

5.06%

Weighted Annualized TSS Removal Efficiency

62.9%

Source: Suntree Technologies, Inc., 2018

A similar baffle box, the Debris Separating Baffle Box, is sold by Bio Clean. It is assumed that
the unit processes in the two proprietary baffle box devices are similar, thus the expected
removal efficiencies would be the same.
Based on the above study and assuming that the mass fraction of material associated with PCBs
and mercury yields (i.e., sediment <63 µm) is approximately 63% of the captured sediment, then
the percent removal of PCBs and mercury by baffle boxes is approximately 40% (63% TSS
removal with a median particle size of 100 µm x 63% of material that is associated with PCBs
and mercury). Given the limited data available on the effectiveness of baffle boxes in reducing
PCBs and mercury, however, and the similarity of the baffle box to the mechanistic removal
processes used in HDS systems, a conservative estimate is being used for PCB and mercury
reduction for baffle boxes. The pollutant removal efficiency that will be used for baffle boxes is
20%, the same as HDS systems.
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Appendix D
SCVURPPP Co-permittee Green Stormwater Infrastructure
(GSI) Implementation Maps
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049SVE900

048SVE550

049CZC800

048SVE395

049ECS900

82

85

049CZC900

049CZC910

Other Sunnyvale

280

Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp., NRCAN, Esri Japan, METI, Esri China
(Hong Kong), Esri (Thailand), TomTom, MapmyIndia, © OpenStreetMap contributors, and the GIS User
Community

City of Sunnyvale - Green Stormwater Infrastructure Projects

Data Sources:
City Boundaries: Santa Clara County
Catchment Boundaries: Mattern/WLA
Background: ESRI World Street Map

Green Stormwater Infrastructure Projects
Completed FY 13-14 to FY 18-19

Map Created By: EOA, Inc.
Date: August 31, 2020
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Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp., NRCAN, Esri Japan, METI, Esri China
(Hong Kong), Esri (Thailand), TomTom, MapmyIndia, © OpenStreetMap contributors, and the GIS User
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City of Saratoga - Green Stormwater Infrastructure Projects

Data Sources:
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Background: ESRI World Street Map

Green Stormwater Infrastructure Projects
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Date: August 31, 2020
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City of Monte Sereno - Green Stormwater Infrastructure Projects
Green Stormwater Infrastructure Projects
Completed FY 13-14 to FY 18-19

Data Sources:
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Catchment Boundaries: Mattern/WLA
Background: ESRI World Street Map
Map Created By: EOA, Inc.
Date: August 31, 2020
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0

0.1

0.2

0.4 Miles

City of Los Altos

Town of Los Altos Hills
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To:

BASMAA Monitoring and Pollutants of Concern Committee

From:

Lisa Austin, Principal, and Kelly Havens, Senior Engineer

Subject:

PCBS in Building Materials Management Program – Regional Data Summary
Geosyntec Project Number: LA0597/CWR0609

1. BACKGROUND
Municipal Regional Stormwater Permit (MRP; Order No. R2-2015-0049) Provision C.12.f
requires Permittees to manage PCBs-containing materials and wastes during building demolition
activities. The MRP Permittees have developed and implemented a process, beginning in July
2019, for managing materials with PCBs concentrations of 50 ppm or greater in applicable
structures at the time applicable structures undergo demolition. Applicable structures include
commercial, public, institutional, and industrial buildings constructed or remodeled between the
years 1950 and 1980 undergoing full-building demolition. Single-family residential and wood
frame structures are exempt.
This technical memorandum documents the following items as required by MRP Provision
C.12.f.iii.(4):
a. The number of applicable structures that applied for a demolition permit during the
reporting year; and
b. A running list of the applicable structures that applied for a demolition permit (since the
date the PCBs control protocol was implemented) that had material(s) with PCBs at 50
ppm or greater, with the address, demolition date, and brief description of PCBs control
method(s) used.
This memorandum was developed by the countywide stormwater management programs in the
MRP area working together through the Bay Area Stormwater Management Agencies
Association (BASMAA) Monitoring and Pollutants of Concern (MPC) Committee (via an
informal regional collaboration).
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2. NUMBER OF APPLICABLE STRUCTURE APPLICATIONS
The number of applicable structures that applied for a demolition permit during Fiscal Year
2019/20 (i.e., from July 1, 2019 – June 30, 2020), as well as the number of samples in those
buildings that were equal to or greater than 50 ppm, is summarized in Table 1 below.
A list providing the same information, but for each Permittee, is provided in Attachment 1.
Table 1: Number of Applicable Structure Applications Received in FY 2019/20

County

# Applicable Applications

# Samples ≥ 50 ppm PCBs

Alameda
Contra Costa
San Mateo

26
3
12

23
6
3

Santa Clara
Solano

37
5
83

8
0
40

Total

3. LIST OF APPLICABLE STRUCTURES
A running list of the applicable structures that applied for a demolition permit since July 1, 2019
that had materials with PCBs at 50 ppm or greater, with the address and estimated demolition
date, is provided in Attachment 2.

4. DESCRIPTION OF PCBS CONTROL METHOD
4.1 Permittee Control Method
On behalf of MRP Permittees, the BASMAA conducted a Regional Project that developed an
implementation framework, guidance materials, and tools for local agencies to ensure that PCBscontaining materials and wastes are properly managed during building demolition; these
materials are provided in Attachment 3. The Regional Project also provided training materials
and a workshop for municipal staff and an outreach workshop for the industry on implementing
the framework/protocols developed via the project.
Permittees have implemented the following process for this control measure:
•

The municipality informs applicable demolition permit applicants that their projects
are subject to the program for managing materials with PCBs, necessitating, at a
minimum, an initial screening for priority PCBs–containing materials.
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•

For every applicable demolition project, applicants implement the BASMAA protocol
for identifying building materials with PCBs concentrations of 50 ppm or greater and
then complete and submit a version of BASMAA’s model “PCBs Screening
Assessment Form” (Screening Form) or equivalent to the municipality.

•

The municipality reviews the Screening Form to make sure it is filled out correctly
and is complete and works with the applicant to correct any deficiencies.

•

The municipality then issues the demolition permit or equivalent, according to its
procedures.

•

The municipality sends each completed Screening Form for applicable structures and
any supporting documents to its countywide program. The countywide program
compiles the forms and works with the other MRP countywide programs to manage
and evaluate the data, and to assist Permittees with associated MRP reporting
requirements.

4.2 Building Demolition Applicant Control Method
Applicants that determine, through implementation of the BASMAA protocol, that PCBs exist in
priority building materials must follow applicable federal and state laws for handling and
disposal. This may include reporting to U.S. Environmental Protection Agency (USEPA), the
San Francisco Bay Regional Water Quality Control Board, and the California Department of
Toxic Substances Control (DTSC). These agencies may require additional sampling and
abatement of PCBs.
Depending on the approach for sampling and removing building materials containing PCBs, the
applicant may need to notify or seek advance approval from USEPA before building demolition.
Even in circumstances where advance notification to or approval from USEPA is not required
before the demolition activity, the disposal of PCBs waste is regulated under Toxic Substances
Control Act (TSCA). For example, TSCA requires manifesting the waste for transportation and
disposal. (See 40 Code of Federal Regulations (CFR) 761 and 40 CFR 761, Subpart K.) TSCAregulated does not equate solely to materials containing PCBs at or above 50 ppm. There are
circumstances in which materials containing PCBs below 50 ppm are subject to regulation under
TSCA. (See 40 CFR 761.61(a)(5)(i)(B)(2)(ii).). 40 CFR 761.3 provides information relative to
disposal of PCBs-containing building materials, including definitions of PCBs bulk product
wastes and PCBs remediation wastes. Further information is provided in a memorandum “PCB
Bulk Product Waste Reinterpretation” from the Office of Resource Conservation and Recovery,
EPA 1.

1

Located here: https://www.epa.gov/sites/production/files/2016-01/documents/wste-memo_102412.pdf.
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Additionally, the disposal of PCBs waste is subject to California Code of Regulations (CCR)
California Code of Regulations (CCR) Title 22, Section Division 4.5, Chapter 12, Standards
Applicable to Hazardous Waste Generators.
*****
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Attachment 1
Number of Applicable Structure Applications by
Permittee

Permittee

# Applicable Applications

# Samples ≥ 50 ppm PCBs

Alameda
Albany

0
0

0
0

Berkeley
Dublin
Emeryville
Fremont
Hayward
Livermore

0
0
0
2
2
0

0
0
0
1
3
0

Newark
Oakland
Piedmont
Pleasanton
San Leandro
Union City

0
21
0
0
1
0

0
19
0
0
0
0

0
26

0
23

Clayton
Concord
Danville
El Cerrito

Exempt
1
0
0

Exempt
6
0
0

Hercules
Lafayette
Martinez
Moraga
Orinda
Pinole

0
0
0
0
0
0

0
0
0
0
0
0

Pittsburg
Pleasant Hill
Richmond
San Pablo
San Ramon
Contra Costa County

0
0
2
0
0
0

0
0
0
0
0
0

0
3
0
0
0

0
6
0
0
0

Alameda County
Alameda County Total

Walnut Creek
Contra Costa County Total
Campbell
Cupertino
Los Altos

A.1-1

Permittee

# Applicable Applications

# Samples ≥ 50 ppm PCBs

Los Altos Hills
Los Gatos

0
0

0
0

Milpitas
Monte Sereno
Mountain View
Palo Alto
San Jose
Santa Clara

0
0
2
2
4
1

0
0
0
4
0
0

0
0
28
37

0
0
4
8

Atherton
Belmont

0
0

0
0

Brisbane
Burlingame
Colma
Daly City
East Palo Alto
Foster City

0
1
0
0
0
0

0
0
0
0
0
0

Half Moon Bay
Hillsborough
Menlo Park
Millbrae
Pacifica
Portola Valley

0
0
1
0
0
0

0
0
1
0
0
0

Redwood City
San Bruno
San Carlos
San Mateo
San Mateo County
South San Francisco

1
0
1
0
1
6

0
0
0
0
0
2

1
12

0
3

5
0
0

0
0
0

Santa Clara County
Saratoga
Sunnyvale
Santa Clara County Total

Woodside
San Mateo County Total
City of Vallejo
City of Fairfield
Suisun City

A.1-2

Permittee

# Applicable Applications

# Samples ≥ 50 ppm PCBs

Solano County Total
MRP Permittee Regional Total

5
83

0
40

A.1-3

Attachment 2
Number of Applicable Structure Applications by
Permittee with PCBs at 50 ppm or Greater

Program

Permittee

Building
ID

Address

Estimated Demo
Date

ACCWP
ACCWP
ACCWP
ACCWP
ACCWP
ACCWP
ACCWP
ACCWP
ACCWP
ACCWP
ACCWP
CCCWP
SCVURPPP
SCVURPPP
SCVURPPP
SCVURPPP
SMCWPPP
SMCWPPP

Oakland
Oakland
Oakland
Oakland
Oakland
Oakland
Oakland
Oakland
Oakland
Fremont
Hayward
Concord
Palo Alto
Sunnyvale
Sunnyvale
Sunnyvale
Menlo Park
South San Francisco

AC - 14
AC - 15
AC - 16
AC - 17
AC - 18
AC - 19
AC - 21
AC - 26
AC - 31
AC -32
AC -34
CCC-01
SC-005
SC-028
SC-031
SC-043
SMC-2
SMC-6

5441 International Boulevard, Oakland, CA, 94601
5441 International Boulevard, Oakland, CA, 94601
5441 International Boulevard, Oakland, CA, 94601
5441 International Boulevard, Oakland, CA, 94601
5441 International Boulevard, Oakland, CA, 94601
5441 International Boulevard, Oakland, CA, 94601
5441 International Boulevard, Oakland, CA, 94601
5441 International Boulevard, Oakland, CA, 94601
7200 Earhart Rd, Oakland, CA, 94621
39150 Fremont Bank, Fremont, CA, 94539
22300 City Center Drive, Hayward, CA, 94541
2292 Concord Blvd, Concord, CA, 94520
180 El Camino Real, Palo Alto, CA, 94304
650 Vaqueros Ave, Sunnyvale, CA, 94085
525 Del Rey Ave, Sunnyvale, CA, 94085
390 Caribbean Dr., Sunnyvale, CA 94089
305 Constitution Dr., Menlo Park, CA, 94025
1 Chestnut Avenue, South San Francisco, CA, 94080

June 2020
June 2020
June 2020
June 2020
June 2020
June 2020
June 2020
June 2020
November 2019
Jan 2020
April 2020
May 2020
March 2020
July 2020
July 2020
Unknown
Jan 2020
Jan 2020

A.2-1

#
Samples
≥ 50
ppm
PCBs
5
1
2
1
2
1
2
1
4
1
3
6
4
1
2
1
1
2

PCBs Concentration
Range (mg/kg)
54 - 174
139.4
66.1 - 85
56
53 - 64
61
58 - 104
125
190 - 537,000
50
66 - 9,600
140-550
676 - 14,250
1,100
490 - 630
91
54.5
247
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Managing PCBs−Containing Building Materials
during Demolition:
Guidance, Tools, Outreach and Training

August 2018 (Revised
July 2, 2019)

This document is a deliverable of the Bay Area Stormwater Management Agencies Association
(BASMAA) project Managing PCBs−Containing Building Materials during Demolition: Guidance,
Tools, Outreach and Training. BASMAA developed guidance, tools, and outreach and training
materials to assist with San Francisco Bay Area municipal agencies’ efforts to address the
requirements of Provision C.12.f. of the Bay Area Municipal Regional Stormwater Permit
(referred to as the MRP). Provision C.12.f of the MRP requires Permittees to manage PCBs–
containing building materials during demolition.
We gratefully acknowledge the BASMAA Steering Committee for this project, which provided
overall project oversight, including during the development of this and other project deliverables:
•

Reid Bogert, Stormwater Program Specialist, San Mateo Countywide Water Pollution
Prevention Program (BASMAA Project Manager)

•

Amanda Booth, Environmental Program Analyst, City of San Pablo

•

Kevin Cullen, Program Manager, Fairfield-Suisun Urban Runoff Management Program

•

Matt Fabry, Program Manager, San Mateo Countywide Water Pollution Prevention
Program

•

Gary Faria, Supervisor, Inspection Services, Building Inspection Division, Contra Costa
County

•

Napp Fukuda, Deputy Director - Watershed Protection Division, City of San José

•

Ryan Pursley, Chief Building Official, Building Division, City of Concord

•

Pam Boyle Rodriguez, Manager, Environmental Control Programs – Stormwater, City of
Palo Alto

•

Jim Scanlin, Program Manager, Alameda Countywide Clean Water Program

•

Melody Tovar, Regulatory Programs Division Manager, City of Sunnyvale

We also gratefully acknowledge the project Technical Advisory Group, which provided feedback
from a variety of project stakeholders during development of selected project deliverables:
Stakeholder Group

Representative(s)

Regulatory – stormwater/PCBs

Luisa Valiela and Carmen Santos, U.S. EPA Region 9

Regulatory – stormwater/TMDL

Jan O’Hara, San Francisco Bay Regional Water Quality
Control Board

Regulatory – experience with related
program (asbestos management)

Ron Carey and Richard Lew, Bay Area Air Quality
Management District

Industry – demolition contractors

Avery Brown, Ferma Corporation

Industry – remediation consultants

John Martinelli, Forensic Analytical Consulting
John Trenev, Bayview Environmental Services, Inc.

MRP Permittee – large municipality

Patrick Hayes, City of Oakland

MRP Permittee – medium municipality

Kim Springer, San Mateo County Office of Sustainability

MRP Permittee – small municipality

Amanda Booth, City of San Pablo
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DISCLAIMER
Information contained in BASMAA products is to be considered general guidance and is not to
be construed as specific recommendations for specific cases. BASMAA is not responsible for
the use of any such information for a specific case or for any damages, costs, liabilities or
claims resulting from such use. Users of BASMAA products assume all liability directly or
indirectly arising from use of the products.
The material presented in this document is intended solely for the implementation of a municipal
regulatory program required by the San Francisco Bay Area Regional Water Quality Control
Board Municipal Regional Stormwater Permit for the protection of water quality under the Clean
Water Act.
BASMAA prepared the tools and guidance herein to assist MRP Permittees’ efforts to address
the requirements of Provision C.12.f. of the MRP. The project team received input from a variety
of stakeholders during development of the tools and guidance, including regulators (San
Francisco Bay Regional Water Quality Control Board, U.S. EPA, and Bay Area Air Quality
Management District staff), Bay Area municipal agency staff, and industry representatives.
This document does not address other environmental programs or regulations (e.g., PCBs
regulations under the Toxic Substances Control Act (TSCA); federal, state, or local regulations
for hazardous material handling and hazardous waste disposal; health and safety practices to
mitigate human exposure to PCBs or other hazardous materials; recycling mandates; and
abatement at sites with PCBs (or other contaminants). The applicant is responsible for knowing
and complying with all relevant laws and regulations.
The mention of commercial products, their source, or their use in connection with information in
BASMAA products is not to be construed as an actual or implied approval, endorsement,
recommendation, or warranty of such product or its use in connection with the information
provided by BASMAA.
This disclaimer is applicable to all BASMAA products, whether information from the BASMAA
products is obtained in hard copy form, electronically, or downloaded from the Internet.

iv

Process Overview
This document provides a model PCBs in Priority Building Materials Screening Assessment
process to be conducted by demolition project proponents (applicants). A flow chart illustrating
the above processes is provided in Attachment A.
Applicants proposing to demolish buildings must
conduct the PCBs screening assessment. Through
the PCBs screening assessment applicants will:
1) Determine whether the building proposed for
demolition is likely to have PCBs-containing
building materials (see discussion of
applicable structure); and
2) Determine whether PCBs are present at a
concentration equal to or greater than 50
parts per million (ppm) in building materials.
Use the PCBs Screening Assessment Form
(Attachment B) to summarize and certify the
information required by the municipality to issue the
demolition permit. The form is divided into four parts:
•

Part 1 provide applicant information and
project location.

Water quality within the San Francisco Bay
Region is regulated by the San Francisco
Bay Area Regional Water Quality Control
Board (Regional Water Board).
In 2015, the Regional Water Board
reissued the Municipal Regional Permit
(MRP)1 that regulates discharges of
stormwater runoff. The MRP includes
provisions for reducing discharges of
polychlorinated biphenyls (PCBs) in
stormwater runoff and requires
municipalities to develop a program to
manage priority PCBs–containing building
materials during demolition and implement
the program by July 1, 2019.
Existing federal and state regulations
create the framework for managing PCBs
in building materials once those PCBs are
identified through this program and for
disposing of wastes containing PCBs.

•

Part 2 complete the questions to identify
whether the project involves an applicable
structure. If the demolition does not involve
an applicable structure, the form may be
certified and submitted without completing
Part 3.

•

Part 3 complete the questions to provide the concentrations of PCBs in any priority
building materials.

•

Part 4 certify the information being submitted.

Note that fluorescent light ballasts, polyurethane foam furniture, and Askarel fluid used in
transformers, all of which may contain PCBs, are typically managed during pre-demolition
activities under current regulations and programs that require removal of universal waste and
outdated transformers. For this process it is assumed that those materials will be evaluated and
managed under those existing programs.
This screening process is part of a program for water quality protection and was designed in accordance
with requirements in the MRP. 1 It does not address other environmental programs or regulations (e.g.,
PCBs regulations under the Toxic Substances Control Act (TSCA); federal, state, or local regulations for
hazardous material handling and hazardous waste disposal; health and safety practices to mitigate
human exposure to PCBs or other hazardous materials; recycling mandates; or abatement at sites with
PCBs (or other contaminants). The applicant is responsible for complying with all relevant laws and
regulations. See the Notices to Applicants section for additional information.

A National Pollutant Discharge Elimination System (NPDES) permit, Order No. R2-2015-0049, issued to
municipalities in the counties of Alameda, Contra Costa, San Mateo, and Santa Clara, and the Cities of Fairfield,
Suisun City, and Vallejo.

1

1

Applicant Instructions for Completing the PCBs
Screening Assessment Form
Applicants for demolition permits or other permits
that involve the complete demolition of a building
must conduct an assessment to screen for PCBs in
priority building materials. Use the PCBs Screening
Assessment Form, to summarize and certify the
information needed by the municipality to issue a
demolition permit. The form is provided in
Attachment B. If the project includes the demolition
of multiple buildings complete one form for each
building to be demolished.

Part 1. Owner and project information
Complete the owner and consultant information and
the project location information.
For the Type of Construction select one of the
following options:

Key Definitions
Demolition means the wrecking, razing, or
tearing down of any building. The definition
is intended to be consistent with the
demolition activities undertaken by
contractors with a C-21 Building
Moving/Demolition Contractor’s License.
Priority Building Materials are:
1. Caulk;
2. Thermal insulation;
3. Fiberglass insulation;
4. Adhesive mastics; and
5. Rubber window gaskets.
Buildings are structures with a roof and
walls standing more or less permanently in
one place. Buildings are intended for
human habitation or occupancy.

 Wood Frame (Buildings constructed with
lumber or timbers, which make up the studs,
plates, joists, and rafters.)
 Masonry Construction (Buildings
Applicable Structures are defined as
constructed with concrete blocks or bricks as
buildings constructed or remodeled
the load bearing walls typically with the floors between January 1, 1950 and December
31, 1980. Wood framed buildings and
and ceilings constructed with wooden joists.)
single-family residential buildings are not
 Steel Frame Construction (Buildings
applicable structure regardless of the age
constructed with steel studs or steel columns
of
the building.
and steel joists or trusses to support floors
and roofs. Includes light gauge steel
construction and high-rise steel
construction.)
 Concrete Frame (Buildings constructed with reinforced concrete columns, concrete
beams, and concrete slabs.)
 Pre-Engineered (Buildings constructed with pre-engineered parts bolted together.)

Part 2. Is building subject to the screening requirement based on type, use, and
age of the building?
Part 2 documents the determination of whether the proposed demolition will affect an applicable
structure. If the demolition does not affect an applicable structure, then the assessment is
complete, and the form can be certified.
This determination screens out buildings that are a lower priority with regard PCBs-containing
materials and provides an off-ramp from the rest of the screening process.

2

Question 2.a: Is the building to be demolished wood framed and/or single family
residential?
 If YES the PCBs Screening Assessment is complete, skip to the certification in Part 4.
 If NO, continue to Question 2.b.
Question 2.b: Was the building to be demolished
constructed or remodeled between January 1, 1950 and
December 31, 1980?
 If YES continue to Question 2.c.
 If NO, the PCBs Screening Assessment is complete,
skip to the certification in Part 4.
Question 2.c: Is the proposed demolition a complete
demolition of the building (as defined in key definitions
of this document)?

Studies have found the highest
concentrations of PCBs in
building materials in buildings
that were built or remodeled
from 1950 to 1980.
For this process, the date that
the building permit was issued
will be used to determine
applicability.

 If YES continue to Part 3.
 If NO, the PCBs Screening Assessment is complete,
skip to the certification in Part 4.

Part 3. Report concentrations of PCBs in priority building materials
Part 3 documents the results of the assessment of PCBs concentrations in priority building
materials. Part 3 is only required for proposed demolition of an applicable structure, as
determined in Part 2. Check the option used.
 Option 1 Conduct representative sampling and analysis of the priority building materials
per the Protocol for Evaluating Priority PCBs-Containing Materials before Building
Demolition (August 2018) provided in Attachment C.
 Option 2 Use existing sampling results of the priority building materials. Applicants who
have conducted sampling prior to the publication of the protocol may use that data
provided it is consistent with the protocol (e.g., analytical methods, sample collection
frequency, QA/QC). It is anticipated that prior sampling results will rarely be available
and that most Applicants will need to use Option1.
3.a Option 1 – Conduct representative sampling
Check this box if you conducted representative sampling and analysis of the priority building
materials per the Protocol for Evaluating Priority PCBs-Containing Materials before Building
Demolition (August 2018) (Attachment C).
 Complete the applicable tables for each priority building material.
 Attach the contractor’s report 2 documenting the evaluation results.
 Attach (or include in the contractor’s report) the QA/QC checklist (see Attachment C,
Section 3.2.4).
 Attach copies of the analytical data reports.

The contractor’s report of the findings of the PCBs building material evaluation. See section 3 of Protocol for
Evaluating Priority PCBs-Containing Materials before Building Demolition (Attachment C).
2

3

3.a Option 2 – Use existing sampling records
In some cases, a property owner may have conducted sampling of the priority building materials
for PCBS. If such data exist, you may use these data to demonstrate the concentration of PCBs
in the priority building materials for the PCBs screening. However, if the sampling must be
consistent with the Protocol for Evaluating Priority PCBs-Containing Materials before Building
Demolition.
 Complete the applicable tables for each priority building material.
 Attach the contractor’s report/statement that the results are consistent with the Protocol
for Evaluating Priority PCBs-Containing Materials before Building Demolition.
 Attach copies of the analytical data reports.
Part 3 Tables Summarize concentrations of PCBs in priority building materials
Use these tables to summarize the concentrations of PCBs in the priority building materials.
•
•

Each page of the table is for a different material. Duplicate the pages as needed to
report all concentration data.
A blank page is provided. Applicants have the option of submitting PCBs concentration
data on other materials in addition to the priority building materials.

Column 1: required for all priority building material PCBs concentrations
 Use column 1 to report all PCBs concentrations in the priority building materials. Provide
short description of the sample location, concentration.
Column 2: only required for PCBs concentrations ≥50 ppm
 Use column 2 to estimate the amount of material associated with each sample.

Part 4. Certification
 Complete the certification. The certification must be signed by the property owner or the
owner’s agent or legal representatives and the consultant who complete the application
form.
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Notices to Applicants Regarding Federal and State
PCBs Regulations
Applicants that determine PCBs exist in priority building materials must follow applicable federal
and state laws. This may include reporting to U.S. Environmental Protection Agency (USEPA),
the San Francisco Bay Regional Water Quality Control Board, and the California Department of
Toxic Substances Control (DTSC). These agencies may require additional sampling and
abatement of PCBs.
Depending on the approach for sampling and removing building materials containing PCBs, you
may need to notify or seek advance approval from USEPA before building demolition. Even in
circumstances where advance notification to or approval from USEPA is not required before the
demolition activity, the disposal of PCBs waste is regulated under Toxic Substances Control Act
(TSCA).
Additionally, the disposal of PCBs waste is subject to California Code of Regulations (CCR)
California Code of Regulations (CCR) Title 22, Section Division 4.5, Chapter 12, Standards
Applicable to Hazardous Waste Generators.
Building owners and employers need to consider worker and public safety during work involving
hazardous materials and wastes including PCBs.
Federal and State Regulations
See 40 Code of Federal Regulations (CFR) 761.3 for important information relative to disposal of PCBscontaining building materials, including definitions of PCBs bulk product wastes and PCBs remediation
wastes. Also see the memorandum dated October 24, 2012 “PCB Bulk Product Waste Reinterpretation”
from Suzanne Rudzinski, Director, Office of Resource Conservation and Recovery, EPA.
Disposal of PCBs wastes are subject to TSCA requirements such as manifesting of the waste for
transportation and disposal. See 40 CFR 761 and 40 CFR 761, Subpart K.
TSCA-regulated does not equate solely to materials containing PCBs at or above 50 ppm. There are
circumstances in which materials containing PCBs below 50 ppm are subject to regulation under TSCA.
See 40 CFR 761.61(a)(5)(i)(B)(2)(ii).
Disposal of PCBs wastes are subject to California Code of Regulations (CCR) Title 22, Section Division
4.5, Chapter 12, Standards Applicable to Hazardous Waste Generators.
California hazardous waste regulatory levels for PCBs are 5 ppm based on the Soluble Threshold Limit
Concentration test and 50 ppm based on the Total Threshold Limit Concentration test, see CCR, Title 22,
Section 66261.24, Table III.
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Agency Contacts
Applicants should contact the appropriate agencies and review the relevant guidance and
information about PCBs in building materials. Municipal staff are not able to advise you on the
requirements of the applicable federal and state laws.
Agency

Contact

Useful Links

US Environmental
Protection Agency

Steve Armann (415) 972-3352
armann.steve@epa.gov

https://www.epa.gov/pcbs (EPA PCB website)
https://www.epa.gov/pcbs/questions-and-answers-aboutpolychlorinated-biphenyls-pcbs-building-materials (PCBs in
Building Materials Fact Sheet and Q/A Document)
https://www.epa.gov/pcbs/pcb-facility-approval-streamliningtoolbox-fast-streamlining-cleanup-approval-process
(USEPA PCB Facility Approval Streamlining Toolbox (PCB
FAST))
https://www.epa.gov/pcbs/polychlorinated-biphenyls-pcbsbuilding-materials#Test-Methods (See Information for
Contractors Working in Older Buildings that May Contain
PCBs)

San Francisco Bay
Regional Water
Quality Control Board

Jan O’Hara (510) 622-5681
Janet.O’Hara@waterboards.ca.gov

https://www.waterboards.ca.gov/sanfranciscobay/water_iss
ues/programs/TMDLs/sfbaypcbstmdl.shtml

Cheryl Prowell (510) 622-2408
Cheryl.Prowell@waterboards.ca.gov

https://www.waterboards.ca.gov/sanfranciscobay/water_iss
ues/programs/sitecleanupprogram.html

Department of Toxic
Substances Control

Regulatory Assistance Office
1-800-72TOXIC
RAO@dtsc.ca.gov

http://www.dtsc.ca.gov/SiteCleanup/Brownfields/upload/PU
B_SMP_Guide-to-Selecting-a-Consultant.pdf

California Division of
Occupational Safety
and Health (known as
Cal/OSHA)

CalOSHA Consultations Services
1-800-963-9424

https://www.dir.ca.gov/dosh/consultation.html
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Attachment A
Process Flow Chart

A-1

PCBs in Priority Building Materials
Screening Assessment Process
Is the building to be
demolished wood framed
or a single family
residential building?

Yes

No

Was the building to be
demolished constructed or
remodeled between January
1, 1950 and December 31,
1980?

No

No

Is the proposed
demolition a complete
demolition of the
building ?

Yes
Applicant conducts representative sampling of priority
building materials consistent with the methods outlined in
Protocol for Evaluating Priority PCBs-Containing
Materials before Building Demolition (2018).

Yes

No

Do representative
sample results or records
show PCBs
concentrations ≥50 ppm
in one or more priority
materials?

Applicant may also use available records specific to the
priority building materials found in the building to
determine PCBs concentrations.

Yes

Positive screening
Applicant submits screening form to
municipality. Municipality issues
demolition permit in accordance with
municipal procedures.

Applicant follows applicable federal
and state requirements for
notification and abatement. (See
Note 1 on reverse side.)

PCBs Screening Assessment is complete or did not identify PCBs concentrations ≥50 ppm in any priority
materials. (See Note 1 on reverse side.) Applicant submits screening form to Municipality and Municipality
issues demolition permit in accordance with municipal procedures.

Note 1
❖ Building materials containing PCBs at or above 50 ppm that were
manufactured with PCBs (e.g., caulk, joint sealants, paint) fall under the
category of PCBs bulk product wastes. See 40 Code of Federal Regulations
(CFR) 761.3 for a definition of PCBs bulk product wastes.
❖ Building materials such as concrete, brick or metal contaminated with PCBs
are PCBs remediation wastes (e.g., concrete contaminated with PCBs from
caulk that contains PCBs). 40 CFR 761.3 defines PCBs remediation wastes.
❖ Disposal of PCBs wastes are subject to TSCA requirements such as
manifesting of the waste for transportation and disposal. See 40 CFR 761 and
40 CFR 761, Subpart K.
❖ TSCA-regulated does not equate solely to “materials containing PCBs at or
above “50 mg/kg.” There are circumstances in which materials containing
PCBs below 50 mg/kg are subject to regulation under TSCA. See 40 CFR
761.61(a)(5)(i)(B)(2)(ii).
❖ Disposal of PCBs wastes are subject to California Code of Regulations (CCR)
Title 22, Section Division 4.5, Chapter 12, Standards Applicable to Hazardous
Waste Generators.
❖ California hazardous waste regulatory levels for PCBs are 5 ppm based on the
Soluble Threshold Limit Concentration test and 50 ppm based on the Total
Threshold Limit Concentration test, see CCR, Title 22, Section 66261.24,
Table III.
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Date Received

PCBs Screening Assessment Form

File #
This screening process is part of a program for water quality protection and was designed in accordance with
requirements in the Bay Area regional municipal stormwater NPDES permit (referred to as the Municipal Regional
Permit). This process does not address other environmental programs or regulations (e.g., PCBs regulations under the
Toxic Substances Control Act (TSCA); federal, state, or local regulations for hazardous material handling and hazardous
waste disposal; health and safety practices to mitigate human exposure to PCBs or other hazardous materials; recycling
mandates; or abatement at sites with PCBs or other contaminants). The applicant is responsible for knowing and
complying with all relevant laws and regulations. See Notices to Applicants section in the Applicant Instructions
and at the end of this form.

Complete all applicable parts of the PCBs Screening Assessment Form and submit with your
demolition permit application.
All Applicants must complete Part 1 and Part 2.

Part 1. Owner/Consultant and project information
Owner Information
Name
Address
City

State

Zip

Contact (Agent)
Phone

Email

Consultant Information
Firm Name
Address
City

State

Zip

Contact Person
Phone

Email

Project Location
Address
City

State

CA

Zip

APN (s)
Year Building was Built

Type of Construction

Estimated Demolition Date

1

Select

Part 2. Is building subject to the PCBs screening requirement based on type, use, and age of
the building?
2.a

Is the building to be demolished wood framed and/or single family residential?

Yes

No

If the answer to question 2.a is Yes, the PCBs Screening Assessment is complete, skip to Part 4. If the answer is No,
continue to Question 2.b.
2.b
➢
2.c
➢

Was the building to be demolished constructed or remodeled between January 1,
Yes
No
1950 and December 31, 1980?
If the answer to Question 2.b is No the PCBs Screening Assessment is complete, skip to Part 4. If the answer is
Yes, continue to Question 2.c.
Is the proposed demolition a complete demolition of the building?
Yes
No
If the answer to Question 2.c is No the PCBs Screening Assessment is complete, skip to Part 4. If the answer is
Yes, complete Part 3.

All applications affecting applicable structures and demolitions must complete Part 3 and the Part 3 Tables.

Part 3. Report concentrations of PCBs in priority building materials
Option 1. Applicants conducted representative sampling and analysis of the priority building materials per the Protocol
for Evaluating Priority PCBs-Containing Materials before Building Demolition (2018) (Attachment C).
Option 2. Applicants possess existing sample results that are that are consistent with the Protocol for Evaluating Priority
PCBs-Containing Materials before Building Demolition (2018) (Attachment C).
3.a

Select option and report PCBs concentrations in the priority building materials and the source of data for each of
the priority building materials. Provide the required supporting information
Option 1 Conduct Representative Sampling
Option 2 Use Existing Sampling Records
• Summarize results on Part 3 Tables; and
• Summarize results on Part 3 Tables; and
• Provide the following supporting information:
• Provide the following supporting
□ Contractor’s report documenting the assessment
information:
results;
□ Contractor’s report/statement that the
□ QA/QC checklist (see Attachment C, section 3.2.4);
results are consistent with the Protocol
and
for Evaluating Priority PCBs□ Copies of the analytical data reports.
Containing Materials before Building
Demolition.
□ Copies of the analytical data reports.

All Applicants must complete Part 4.

Part 4. Certification
I certify that the information provided in this form is, to the best of my knowledge and belief, true, accurate, and complete. I
further certify that I understand my responsibility for knowing and complying with all relevant laws and regulations related
to reporting, abating, and handing and disposing of PCBs materials and wastes. I understand there are significant
penalties for submitting false information. I will retain a copy of this form and the supporting documentation for at least 5
years.
Signature:

Date:
(Property Owner//Agent/Legal Representative)

Print/Type:
(Property Owner/Agent/Legal Representative Name)

Signature:

Date:
(Consultant Completing Application Form)

Print/Type:
(Consultant Completing Application Form)

2

Notices to Applicants Regarding Federal and State PCBs Regulations
Applicants that determine PCBs exist in building materials must follow applicable federal and state laws. This may
include reporting to U.S. Environmental Protection Agency (USEPA), the San Francisco Bay Regional Water
Quality Control Board, and the California Department of Toxic Substances Control (DTSC). These agencies may
require additional sampling and abatement of PCBs. Depending on the approach for sampling and removing
building materials containing PCBs, you may need to notify or seek advance approval from USEPA before building
demolition. Even in circumstances where advance notification to or approval from USEPA is not required before the
demolition activity, the disposal of PCBs waste is regulated under TSCA and the California Code of Regulations.
(See Note 1)
Note 1 - Federal and State Regulations
Building materials containing PCBs at or above 50 ppm that were manufactured with PCBs (e.g., caulk, joint
sealants, paint) fall under the category of PCBs bulk product wastes. See 40 Code of Federal Regulations (CFR)
761.3 for a definition of PCBs bulk product wastes.
Building materials such as concrete, brick, metal contaminated with PCBs are PCBs remediation wastes (e.g.,
concrete contaminated with PCBs from caulk that contains PCBs). 40 CFR 761.3 defines PCBs remediation wastes.
Disposal of PCBs wastes are subject to TSCA requirements such as manifesting of the waste for transportation and
disposal. See 40 CFR 761 and 40 CFR 761, Subpart K.
TSCA-regulated does not equate solely to materials containing PCBs at or above 50 ppm. There are circumstances
in which materials containing PCBs below 50 ppm are subject to regulation under TSCA. See 40 CFR
761.61(a)(5)(i)(B)(2)(ii).
Disposal of PCBs wastes are subject to California Code of Regulations (CCR) Title 22, Section Division 4.5, Chapter
12, Standards Applicable to Hazardous Waste Generators.
California hazardous waste regulatory levels for PCBs are 5 ppm based on the Soluble Threshold Limit
Concentration test and 50 ppm based on the Total Threshold Limit Concentration test, see CCR, Title 22, Section
66261.24, Table III.

Agency

Contact

Useful Links

US Environmental
Protection Agency

Steve Armann (415) 972-3352
armann.steve@epa.gov

https://www.epa.gov/pcbs (EPA PCBs website)
https://www.epa.gov/pcbs/questions-and-answers-about-polychlorinatedbiphenyls-pcbs-building-materials (PCBs in Building Materials Fact Sheet and
Q/A Document)
https://www.epa.gov/pcbs/pcb-facility-approval-streamlining-toolbox-faststreamlining-cleanup-approval-process (USEPA PCB Facility Approval
Streamlining Toolbox (PCB FAST))
https://www.epa.gov/pcbs/polychlorinated-biphenyls-pcbs-buildingmaterials#Test-Methods (See Information for Contractors Working in Older
Buildings that May Contain PCBs)

San Francisco Bay
Regional Water Quality
Control Board

Jan O’Hara (510) 622-5681
Janet.O’Hara@waterboards.ca.gov

https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/TM
DLs/sfbaypcbstmdl.shtml

Cheryl Prowell (510) 622-2408
Cheryl.Prowell@waterboards.ca.go
v

https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/site
cleanupprogram.html

Department of Toxic
Substances Control

Regulatory Assistance Office
1-800-72TOXIC
RAO@dtsc.ca.gov

http://www.dtsc.ca.gov/SiteCleanup/Brownfields/upload/PUB_SMP_Guide-toSelecting-a-Consultant.pdf

California Division of
Occupational Safety and
Health (Cal/OSHA)

CalOSHA Consultations Services
1-800-963-9424

https://www.dir.ca.gov/dosh/consultation.html
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Part 3 Caulk Applications Table
Column 1. Report all PCBs concentrations for each homogenous area of caulking area (see Attachment C,
Section 3.2.2). Use sample designators/descriptions from laboratory report.

Caulk Application Sample Description

Concentration (mg/kg)

Example:
Caulk Sample 1

320

Column 2. Complete for each
concentration ≥ 50 ppm

Estimate Amount of
Material
48

Units

Linear Feet

1.

Linear Feet

2.

Linear Feet

3.

Linear Feet

4.

Linear Feet

5.

Linear Feet

6.

Linear Feet

7.

Linear Feet

8.

Linear Feet

9.

Linear Feet

10.

Linear Feet
Duplicate page if additional space is needed.
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Part 3 Fiberglass Insulation Applications Table
Column 1. Report all PCBs concentrations for each homogenous area of fiberglass insulation (see Attachment
C, Section 3.2.2). Use sample designators/descriptions from laboratory report.

Fiberglass Insulation Application Sample Description

Concentration (mg/kg)

Example:
Fiberglass Insulation Sample 1

78

Column 2. Complete for each
concentration ≥ 50 mg/kg

Estimate Amount of
Material
86

Units

Square Feet

1.

Square Feet

2.

Square Feet

3.

Square Feet

4.

Square Feet

5.

Square Feet

6.

Square Feet

7.

Square Feet

8.

Square Feet

9.

Square Feet

10.

Square Feet

The area of insulation wrapped around a pipe may be estimated using the following formula:
Area (square feet) = 2Πrh; where r is the pipe radius (feet) and h is the pipe length (feet).
5

Duplicate page if additional space is needed.

Part 3 Thermal Insulation Applications Table
Column 1. Report all PCBs concentrations for each homogenous area of thermal insulation (see Attachment C,
Section 3.2.2). Use sample designators/descriptions from laboratory report.

Thermal Insulation Application Sample Description

Concentration (mg/kg)

Example:
Thermal Insulation Sample 1

20

Column 2. Complete for each
concentration ≥ 50 mg/kg

Estimate Amount of
Material

Units

Square Feet

1.

Square Feet

2.

Square Feet

3.

Square Feet

4.

Square Feet

5.

Square Feet

6.

Square Feet

7.

Linear Feet

8.

Square Feet

9.

Square Feet

10.

Square Feet

The area of of insulation wrapped around a pipe may be estimated using the following formula:
Area (square feet) = 2Πrh, where r is the pipe radius (feet) and h is the pipe length (feet).
6

Duplicate page if additional space is needed.

Part 3 Adhesive Mastic Applications Table
Column 1. Report PCBs concentrations for each homogenous area of mastic (see Attachment C, Section 3.2.2.
Use sample designators/descriptions from laboratory report.)

Adhesive Mastic Application Sample Description

Concentration (mg/kg)

Example:
Adhesive Mastic Sample 1

87.4

Column 2. Complete for each
concentration ≥ 50 mg/kg

Estimate Amount of
Material
800

Units

Square Feet

1.

Square Feet

2.

Square Feet

3.

Square Feet

4.

Square Feet

5.

Square Feet

6.

Square Feet

7.

Linear Feet

8.

Square Feet

9.

Square Feet

10.

Square Feet
Duplicate page if additional space is needed.
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Part 3 Rubber Window Gasket Applications Table
Column 1. Report PCBs concentrations for each gasket (see Attachment C, Section 3.2.2). Use sample
designators/descriptions from laboratory report.

Rubber Window Gasket Application Sample Description

Concentration (mg/kg)

Example:
Window Gasket Sample 1

70

Column 2. Complete for each
concentration ≥ 50 mg/kg

Estimate Amount of
Material
75

Units

Linear Feet

1.

Linear Feet

2.

Linear Feet

3.

Linear Feet

4.

Linear Feet

5.

Linear Feet

6.

Linear Feet

7.

Linear Feet

8.

Linear Feet

9.

Linear Feet

10.

Linear Feet
Duplicate page if additional space is needed.
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Part 3 Other Materials Table
Column 1. Optional: Use this form to report PCBs concentration data from materials other than priority
building materials. Report PCBs concentrations for each material and homogeneous area. Use sample
designators/descriptions from laboratory report.

Material Sample Description

Concentration (mg/kg)

Example:
Wall paint Sample 1

228

Column 2. Complete for each
concentration ≥ 50 mg/kg

Estimate Amount of
Material
1500

Units

Square Feet

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Duplicate page if additional space is needed.
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Protocol for Evaluating Priority
PCBs-Containing Materials before
Building Demolition

Managing PCBs−Containing Building Materials
during Demolition:
Guidance, Tools, Outreach and Training

August 2018
(Revised November 2019)

This document is a deliverable of the Bay Area Stormwater Management Agencies Association
(BASMAA) project Managing PCBs−Containing Building Materials during Demolition: Guidance, Tools,
Outreach and Training. BASMAA developed guidance, tools, and outreach and training materials to assist
with San Francisco Bay Area municipal agencies’ efforts to address the requirements of Provision C.12.f.
of the Bay Area Municipal Regional Stormwater Permit (referred to as the MRP). Provision C.12.f of the
MRP requires Permittees to manage PCBs–containing building materials during demolition.
We gratefully acknowledge the BASMAA Steering Committee for this project, which provided overall
project oversight, including during the development of this and other project deliverables:
•

Reid Bogert, Stormwater Program Specialist, San Mateo Countywide Water Pollution Prevention
Program (BASMAA Project Manager)

•

Amanda Booth, Environmental Program Analyst, City of San Pablo

•

Kevin Cullen, Program Manager, Fairfield-Suisun Urban Runoff Management Program

•

Matt Fabry, Program Manager, San Mateo Countywide Water Pollution Prevention Program

•

Gary Faria, Supervisor, Inspection Services, Building Inspection Division, Contra Costa County

•

Napp Fukuda, Deputy Director - Watershed Protection Division, City of San José

•

Ryan Pursley, Chief Building Official, Building Division, City of Concord

•

Pam Boyle Rodriguez, Manager, Environmental Control Programs – Stormwater, City of Palo Alto

•

Jim Scanlin, Program Manager, Alameda Countywide Clean Water Program

•

Melody Tovar, Regulatory Programs Division Manager, City of Sunnyvale

We also gratefully acknowledge the project Technical Advisory Group, which provided feedback from a
variety of project stakeholders during development of selected project deliverables:
Stakeholder Group

Representative(s)

Regulatory – stormwater/PCBs

Luisa Valiela and Carmen Santos, U.S. EPA Region 9

Regulatory – stormwater/TMDL

Jan O’Hara, San Francisco Bay Regional Water Quality
Control Board

Regulatory – experience with related
program (asbestos management)

Ron Carey and Richard Lew, Bay Area Air Quality
Management District

Industry – demolition contractors

Avery Brown, Ferma Corporation

Industry – remediation consultants

John Martinelli, Forensic Analytical Consulting
John Trenev, Bayview Environmental Services, Inc.

MRP Permittee – large municipality

Patrick Hayes, City of Oakland

MRP Permittee – medium municipality

Kim Springer, San Mateo County Office of Sustainability

MRP Permittee – small municipality

Amanda Booth, City of San Pablo

Prepared for:
BASMAA
P.O. Box 2385
Menlo Park, CA 94026

Prepared by:
EOA, Inc.
Larry Walker Associates
Geosyntec Consultants
Stephanie Hughes
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DISCLAIMER
Information contained in BASMAA products is to be considered general guidance and is not to be construed
as specific recommendations for specific cases. BASMAA is not responsible for the use of any such
information for a specific case or for any damages, costs, liabilities or claims resulting from such use. Users
of BASMAA products assume all liability directly or indirectly arising from use of the products.
The material presented in this document is intended solely for the implementation of a municipal regulatory
program required by the San Francisco Bay Area Regional Water Quality Control Board Municipal
Regional Stormwater Permit for the protection of water quality under the Clean Water Act.
BASMAA prepared the tools and guidance herein to assist MRP Permittees’ efforts to address the
requirements of Provision C.12.f. of the MRP. The project team received input from a variety of
stakeholders during development of the tools and guidance, including regulators (San Francisco Bay
Regional Water Quality Control Board, U.S. EPA, and Bay Area Air Quality Management District staff),
Bay Area municipal agency staff, and industry representatives.
This document does not address other environmental programs or regulations (e.g., PCBs regulations under
the Toxic Substances Control Act (TSCA); federal, state, or local regulations for hazardous material
handling and hazardous waste disposal; health and safety practices to mitigate human exposure to PCBs or
other hazardous materials; recycling mandates; and abatement at sites with PCBs (or other contaminants).
The applicant is responsible for knowing and complying with all relevant laws and regulations.
The mention of commercial products, their source, or their use in connection with information in BASMAA
products is not to be construed as an actual or implied approval, endorsement, recommendation, or warranty
of such product or its use in connection with the information provided by BASMAA.
This disclaimer is applicable to all BASMAA products, whether information from the BASMAA products
is obtained in hard copy form, electronically, or downloaded from the Internet.

iv

Protocol for Evaluating Priority PCBs-Containing Materials before Building Demolition
1.

INTRODUCTION

The San Francisco Bay Region Municipal Regional Stormwater NPDES permit, referred to as the
Municipal Regional Permit (MRP)1, includes provisions that implement stormwater-related
aspects of the Total Maximum Daily Load (TMDL) for polychlorinated biphenyls (PCBs) in the
Bay. Provision C.12.f. requires that Permittees develop and implement or cause to be developed
and implemented an effective protocol for managing materials with PCBs concentrations of 50
milligrams per kilogram (mg/kg) (equivalent to parts-per-million, or ppm), the target management
level, or greater in applicable structures at the time such structures undergo demolition 2, so that
PCBs do not enter municipal storm drain systems. Applicable structures include, at a minimum,
non-residential structures constructed or remodeled between the years 1950 and 1980 with
building materials such as caulking and thermal insulation with PCBs concentrations of 50 ppm
or greater. Single-family residential and wood frame structures are exempt. Also, a Permittee is
exempt from this requirement if it provided evidence acceptable to the Executive Officer in its
2016/17 Annual Report that the only structures that existed pre-1980 within its jurisdiction were
single-family residential and/or wood-frame structures. 3
Permittees were required to develop a protocol by June 30, 2019 that includes each of the following
components, at a minimum:
1. The necessary authority to ensure that PCBs do not enter municipal storm drains from
PCBs-containing materials in applicable structures at the time such structures undergo
demolition;
2. A method for identifying applicable structures prior to their demolition; and
3. Method(s) for ensuring PCBs are not discharged to the municipal storm drain from
demolition of applicable structures.
By July 1, 2019 and thereafter, Permittees are required to:
•

Implement or cause to be implemented the PCBs management protocol for ensuring PCBs
are not discharged to municipal storm drains from demolition of applicable structures via
vehicle track-out, airborne releases, soil erosion, or stormwater runoff.

•

Develop an evaluation methodology and data collection program to quantify in a
technically sound manner PCBs loads reduced through implementation of the protocol for
controlling PCBs during demolition of applicable structures.

On behalf of MRP Permittees, the Bay Area Stormwater Management Agencies Association
(BASMAA) conducted a regional project to assist MRP Permittees to achieve compliance with

1

The Municipal Regional Stormwater Permit, Order No. R2-2015-0049, was adopted November 19, 2015.
Demolition means the wrecking or taking out of any load-supporting structural member of a facility together with
any related handling operations (40 CFR., Part 61, Subpart M).
3
The City of Clayton provided evidence to support an exemption from the requirement.
2
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Provision C.12.f. The regional project developed guidance materials, tools, protocols and training
materials and conducted outreach. The goal was to assist Permittees to develop local programs to
prevent PCBs from being discharged to municipal storm drains due to demolition of applicable
buildings. Local agencies will need to tailor the BASMAA products for local use and train local
staff to implement the new program.
This document is the deliverable for Task 3 of the regional project, which is to develop a protocol
for the assessment of prioritized PCBs-containing building materials prior to demolition. The full
scope of work for the regional project is presented in the Project team’s Proposal for Tools,
Protocol, Outreach & Training Work Plan: PCBs Materials Management during Building
Demolition Project (dated January 31, 2017; revised March 2017). If materials are found or known
to contain PCBs, those materials must be managed appropriately and according to all applicable
local, state, and federal requirements. Guidance on the management of PCBs-containing materials
is beyond the scope of this document.
To establish the PCBs protocol, currently established protocols were evaluated that are widely
accepted in the building demolition industry for other Federal- and State-regulated constituents of
concern. This document provides applicable examples of sampling and evaluation procedures for
building materials potentially contaminated with asbestos-containing material (ACM) 4 and leadbased paint (LBP) 5, which are summarized and referenced in Appendix C. These components
include guidance on sampling frequencies, laboratory sample analysis, quality assurance and
quality control procedures, and reporting.

4
5

Asbestos-containing material (ACM) means any material or product which contains more than one percent asbestos.

Lead-based paint (LBP) is any paint, varnish, shellac, or other coating that contains lead equal to or greater than 1.0 mg/cm2 as
measured by XRF device or laboratory analysis, or 0.5 percent by weight (5,000 ppm or 5,000 mg/kg) as measured by laboratory
analysis.

2
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2.

PCBS BUILDING MATERIAL EVALUATION PROTOCOL

This section presents the evaluation protocol for identifying building materials in structures
constructed or remodeled between the years 1950 and 1980 6 that may contain a significant mass
of PCBs. Once identified as containing PCBs at concentrations exceeding 50 ppm, these materials
should be properly managed prior to building demolition, to ensure PCBs are not discharged to the
municipal storm drain system.
This protocol is not intended to address all PCBs-containing materials that may be disturbed during
building demolition. Additional sampling is likely to be required to comply with USEPA and
Cal/OSHA regulations pertaining to the management, removal and disposal of PCBs-containing
materials.
For this program, it is assumed that organizations and staff qualified to sample, test, remediate,
and dispose of PCBs at the building site will coordinate processes for other hazardous building
materials at the building site, to ensure proper sampling, testing, remediation, and disposal or all
statutorily required hazardous materials handling.
2.1

Priority Building Materials to be Tested

A prioritized list of PCBs-containing materials is provided in Appendix A. Building materials were
evaluated based upon the following criteria:

6

•

Source Material – Does the building material contain PCBs through the original
product manufacturing process or was the building material contaminated (impregnated)
with PCBs from an adjacent building material that already contained PCBs? For the
evaluation, building materials originally manufactured with PCBs at or above 50 mg/kg
were prioritized.

•

Concentration – Building materials were evaluated based on readily available existing
data regarding ranges of PCBs concentrations identified in the materials.

•

Prevalence – A prevalence factor was assigned based upon best professional judgement
of the prevalence of occurrence of the PCBs-containing materials in buildings, which
ranged from highly prevalent to low prevalence.

•

Ease of Removal – Building materials were evaluated based on their attachment to the
building, which ranged from “very easily removed” to “difficult to remove,” under the
assumption that higher ease of removal results in higher feasibility and lower costs for
removing a material before demolition.

Single-family residential and wood frame structures are exempt.

3

Protocol for Evaluating Priority PCBs-Containing Materials before Building Demolition
•

Flaking/Crumbling – Building materials were evaluated based on their tendency to
flake or crumble during disturbance or demolition, which could lead to a higher
likelihood of entering stormwater as a result of building demolition.

•

PCBs Removed by Other Waste Program – This factor addresses materials that are
removed from buildings because of other waste management programs (e.g., Universal
Waste Rule). Fluorescent light ballasts 7, polyurethane foam furniture, and Askarel fluid
used in transformers, all of which may contain PCBs, are typically managed during predemolition activities under current regulations and programs that require removal of
universal waste and outdated transformers. For this program it is assumed that those
materials will be evaluated and managed under those existing programs.

Material prioritization was conducted by assigning a score on a scale of 1 to 5 (low to high) for
each criterion. The final score for each material type was calculated as the average of the scores
assigned to the six criteria. The materials given the highest scores through the prioritization
analysis are shown below, along with their typical locations in a building. For this evaluation,
thermal insulation and fiberglass insulation were grouped together as they tend to be co-located
and are typically managed together.
Many building materials may contain PCBs. The building owner is responsible for identifying and
handling all hazardous materials in accordance with all applicable laws, including all materials
with 50 ppm or more PCBs. For purposes of obtaining a demolition permit, the building owner
must sample at least the limited number of priority building materials listed below 8 (along with
typical locations where they are found) using the protocols described in Section 2.2. This protocol
is only for sampling of priority building materials. Building materials coming into contact with
priority building materials are not the focus of this protocol.
1. Caulks and Sealants:
a. Around windows or window frames (e.g., window glazing putty, window caulking,
etc.);
b. Around door frames; and
c. Expansion joints between concrete sections (e.g., floor segments).
2. Thermal/Fiberglass Insulation and Other Insulating Materials:
a. Around HVAC systems,

7

Fluorescent light ballasts that contain PCBs are not required to be managed under the Universal Waste Rule Program
but are recommended by the EPA to be identified in a pre-demolition survey of a structure and to be managed with
the removal of other required wastes in the abatement process.
8
Applicants may use existing sampling results of the priority building materials. Applicants who have conducted
sampling prior to the publication of this protocol may use that data provided it is consistent with this protocol (e.g.,
analytical methods, sample collection frequency, and QA/QC).
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b. Around heaters,
c. Around boilers,
d. Around heated transfer piping, and
e. Inside walls or crawls spaces.
3. Adhesive/Mastic:
a. Below carpet and floor tiles;
b. On, under, or between roofing materials and flashing.
4. Rubber Window Seals/Gaskets:
a. Around windows or window frames.
Examples of the prioritized PCBs-containing building materials and what they may look like in a
building planned for demolition are provided in Appendix B.
It should be noted that some materials that are being evaluated for PCBs in this protocol may also
be associated with asbestos, lead, or other hazardous substances. Since this protocol follows preestablished asbestos management program guidelines and procedures, the sampling frequency,
types of building materials, and surveying techniques overlap with the PCBs survey protocol. If a
material has been determined to contain asbestos, lead or other hazardous substances and will be
abated under an associated waste program, that material need not be sampled for PCBs under this
program.
2.2

PCBs Sampling Procedures

2.2.1

Sampling Equipment

Building materials that are planned to be collected for laboratory analysis should be placed in
laboratory-supplied glass jars with Teflon-sealed lids following procedures established in USEPA
Method 8082 / 8082A. Samples should be collected with either factory-sealed or decontaminated
equipment that will be used to remove a representative building material sample (i.e., scissors,
tweezers, pliers, spoons, or putty knife).
For sampling equipment (i.e., scissors, tweezers, pliers, spoons, putty knife, etc.) that will be
decontaminated, the following three bucket wash procedure should be performed, which is in
general accordance with standard decontamination procedures defined in SESDPROC-205-R3
(USEPA, 2015):
•

In the first bucket, mix a residue free cleaning detergent (e.g., Alconox®), with distilled
water to generate the recommended detergent concentration specified in the product
directions;
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•

Fill the second bucket with distilled water;

•

Fill the third bucket with distilled water;

•

Clean the equipment in the first bucket with the cleaning detergent, then rinse in the second
and then the third bucket. If the second bucket becomes slightly discolored during the rinse,
change the contents of the second bucket with distilled water. Change the third bucket, if
any dirt or material is observed in the water, since the third bucket needs to stay clean as it
is the final rinse; and

•

At the end of cleaning, let the equipment air dry in a clean area before use in sample
collection. The rinse water should then be drummed and sampled for disposal. The planned
disposal facility should be contacted to determine the required sample analysis for the rinse
water characterization and profiling and that the disposal procedures comply with state and
federal regulations.

If disposable sampling tools are used, the above decontamination procedures do not apply.
Additionally, decon with certain solvents (e.g., hexane) may be utilized for cleaning of tar-like
substances, followed with the standard decontamination procedures listed above. It is
recommended that equipment is air-dried per the procedure above, but it is up to the discretion
of the environmental professional to use alternative drying methods if time constraints for airdrying is prohibitive.
2.2.2

Sample Collection Frequency

For the four prioritized building materials, the following collection techniques and frequency
should be followed.

Caulking
Three different types of caulking should be evaluated:
1. Window caulking;
2. Door frame caulking; and
3. Floor and expansion joint caulking.
For each type of caulking material identified, the following number of samples should be collected:
•

Collect at least one sample from each homogenous area that contains less than 50 linear
feet of caulking;

•

Collect at least three samples from each homogenous area that contains between 50 and
250 linear feet of caulking;

•

Collect at least five samples from each homogenous area that contains between 250 and
1,000 linear feet of caulking;
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•

Collect at least seven samples from each homogenous area that contains between 1,000
and 2,500 linear feet of caulking; and

•

Collect at least nine samples from each homogenous area that contains greater than 2,500
linear feet of caulking.

If homogenous caulking material is found throughout the building, samples should be spatially
distributed so as to not collect the required number of samples from one area. In addition, the
width or cross-sectional area of the caulking bead is not relevant for determining the linear footage
to be sampled. It is also recommended that the sampler performing the evaluation inspect the
entire building prior to sample collection to insure proper distribution is performed.

Thermal/Fiberglass Insulation
For thermal/fiberglass insulation:
•

Collect at least one bulk sample from each homogeneous area.

Adhesive/Mastic
For each type of adhesive/mastic material identified, the following number of samples should be
collected:
•

Collect at least three samples from each homogenous area less than 1,000 square feet;

•

Collect at least five samples from each homogenous area between 1,000 and 5,000 square
feet; and

•

Collect at least seven samples from each homogenous area greater than 5,000 square feet.

If homogenous adhesive/mastic material is found throughout the building, samples should be
spatially distributed so as to not collect the required number of samples from one area. It is
recommended that the sampler performing the evaluation inspect the entire building prior to
sample collection to insure proper distribution is performed.

Rubber Window Seals/Gaskets
For rubber window seals/gaskets identified, the following number of samples should be collected:
•

Collect at least one sample from each homogenous area that contains less than 50 linear
feet of caulking (of any width or cross-sectional are of bead);

•

Collect at least three samples from each homogenous area that contains between 50 and
250 linear feet of caulking;

•

Collect at least five samples from each homogenous area that contains between 250 and
1,000 linear feet of caulking;
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•

Collect at least seven samples from each homogenous area that contains between 1,000
and 2,500 linear feet of caulking; and

•

Collect at least nine samples from each homogenous area that contains greater than 2,500
linear feet of caulking.

If homogenous rubber window seals/gaskets are found throughout the building, samples should be
spatially distributed so as to not collect the required number of samples from one area. It is also
recommended that the sampler performing the evaluation inspect the entire building prior to
sample collection to insure proper distribution is performed.
2.2.3

Sample Analysis and Preservation

Samples collected to evaluate building materials for PCBs should be analyzed for Aroclors by
EPA Method 8082/8082A 9 by an accredited analytical laboratory. The reporting limit goal should
be 500 micrograms per kilogram (µg/kg). 10 The laboratory should be contacted before sampling
to confirm that it can meet the reporting limit objectives.
Samples should be chilled and then kept cool between 0 and 6 degrees Celsius (32 and 42.8 degrees
Fahrenheit) during storage and transportation to the laboratory following procedures established
in USEPA Method 8082/8082A. Proper chain-of-custody 11 procedures should be followed from
the time the samples are collected until they are delivered to the laboratory for analysis. Holding
times for EPA Method 8082/8082A are sample extraction within 14 days of sample collection and
analysis of the extract within 40 days of extraction. However, PCBs are very stable in a variety of
matrices and holding times may be extended to as long as one year. Once extracted, analysis of
the extract should take place within 40 days.
2.2.4

Quality Assurance and Quality Control

For this program, general quality assurance and quality control (QA/QC) procedures will be
utilized. The following checklist should be used by the contractor performing the evaluation:
•

QA/QC Checklist:
o Proper specified sampling equipment was used (pre-cleaned or other, stainless
steel);

9

Provision C.12.f. requires that Permittees develop and implement or cause to be developed and implemented an
effective protocol for managing materials with PCBs concentrations of 50 ppm. EPA Method 8082/8082A is an
acceptable method to quantify PCBs. Analysis of PCBs congeners is not required to meet the permit requirement.
10
The reporting limit can be modified to account for necessary dilutions or interferences, as determined by the
laboratory. This reporting limit, which is below the target management level of 50 mg/kg, was selected to allow for
data to be collected on the concentration of PCBs in building materials.
11
Chain-of-custody is the procedure to document, label, store, and transfer samples to personnel and laboratories. For
a detailed list of procedures, refer to the Sample and Evidence Management, Operating Procedure (SESDPROC-005R2), January 29, 2013
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o Proper decontamination procedures were followed;
o Sampling collection spatial frequency was met;
o A National Environmental Laboratory Accreditation Program (NELAP) laboratory
or a California-ELAP (CA-ELAP) were utilized;
o Samples were received by the laboratory within proper temperature range;
o Samples were extracted and analyzed within the method holding time for EPA
Method 8082/8082A; and
o Sample reporting limit met data quality objectives.
2.3

Reporting and Notifications

The following considerations are applicable to reporting and notification:
•

Assessment results must be submitted to the applicable Permitting Authority by the project
applicant;

•

Applicants that determine PCBs exist in priority building materials must follow applicable
federal and state laws. This may include reporting to USEPA, the San Francisco Bay
Regional Water Quality Control Board, and the California Department of Toxic Substances
Control (DTSC). These agencies may require additional sampling and abatement of PCBs.

•

Depending on the approach for sampling and removing building materials containing
PCBs, applicants may need to notify or seek advance approval from USEPA before
building demolition. Even in circumstances where advance notification to or approval from
USEPA is not required before the demolition activity, the disposal of PCBs waste is
regulated under TSCA.

•

The disposal of PCBs waste is subject to California Code of Regulations (CCR) Title 22,
Section Division 4.5, Chapter 12, Standards Applicable to Hazardous Waste Generators.

•

Building owners and employers need to consider worker and public safety during work
involving hazardous materials and wastes including PCBs.

For further information, applicants should refer to the PCBs in Priority Building Materials
Screening Assessment Applicant Package, BASMAA, July 2018.
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3.

REFERENCES

Guidelines for Asbestos Sampling:
o https://www.epa.gov/asbestos/asbestos-laws-and-regulations
Guidelines for Lead-Based Paint Evaluations:
o Environmental Protection Agency (EPA) - Created the Renovation, Repair, and Painting
(RRP) Rule which requires training and certification for anyone working for
compensation in pre-1978 residential structures, day care centers, and schools where
known or assumed lead-based paint is impacted. The EPA website with complete
information on this regulation is https://www.epa.gov/lead/renovation-repair-andpainting-program.
o California Department of Public Health (CDPH) - Created "Title 17" which includes lead
testing and abatement provisions in residential and public structures in California.
Several important definitions are contained in Title 17 including Abatement, Clearance
Inspection, Containment, Lead-Based Paint.
o Lead Contaminated Dust and Soil, Lead Hazard, and Lead Hazard Evaluation. Title 17
establishes that lead testing be performed using XRF equipment or by paint chip sample
analysis in California. Lead test kits are not accepted. It also establishes testing in
California be performed by a State certified lead inspector/assessor if the testing is related
to a project involving compensation.
o Department of Housing and Urban Development (HUD) - Created the HUD Guidelines
which contain protocols for lead testing and abatement.
EPA Method 8082A – Polychlorinated Biphenyls (PCBs) by Gas Chromatography
o

https://www.epa.gov/sites/production/files/2015-07/documents/8082a.pdf

SESDPROC-205-R3, Field Equipment Cleaning and Decontamination, replaces SESDPROC205-R2. December 18, 2015
o

https://www.epa.gov/sites/production/files/201601/documents/field_equipment_cleaning_and_decontamination205_af.r3.pdf

SESDPROC-005-R2, Sample and Evidence Management, Operating Procedure, January 29, 2013
o

https://www.epa.gov/sites/production/files/2015-06/documents/Sample-and-EvidenceManagement.pdf
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Appendix A - PCBs Building Materials Prioritization
Material

Material Class

Median/Average/Single
Reported Concentration
(ppm)

PCBs Removed by
Prevalence of PCBs
Concentration
Ease of Removal
Flaking/ Crumbling
Other Waste
Containing Material
(Rating values: 1 to
(Rating values: 1 to (Rating values: 1 to
Program?
in Buildings
5, higher value
5, higher value
5, higher value
Prioritization Score
(Rating values: not
(Rating values: high =
means higher
means easier to
means more likely to
removed by other =
5, medium = 3, or
concentration)
remove)
flake/crumble)
5, or removed = 1)
low = 1)

Minimum
(ppm)

Maximum
(ppm)

PCBs Source
Material?
(Rating values:
source = 5, or not
source = 1)

0.001

752,000

5

5

5

3

5

5

4.67

Caulking (sealant, plaster)

Caulk/sealant/tape/glue

Thermal insulation

Insulation

73,000

5

5

5

4

4

5

4.67

Fiberglass insulation

Insulation

39,158

5

4

5

4

4

5

4.50

Adhesives/mastic

Caulk/sealant/tape/glue

3,100

5

3

5

3

5

5

4.33

Rubber gaskets

Gaskets/Rubber

84,000

5

5

3

3

4

5

4.17

Wool felt gaskets

Gaskets/Rubber

688,498

5

5

3

3

4

5

4.17

Cloth/paper insulating material

Insulation

12,000

5

4

3

4

4

5

4.17

Foam rubber insulation

Insulation

13,100

5

4

3

4

4

5

4.17

Ceiling tiles coated w/flame resistant sealant

Internal nonstructural surface

110,000

5

5

5

3

2

5

4.17

Backer rod

Caulk/sealant/tape/glue

99,000

1

5

5

3

5

5

4.00

Roofing/siding material

External nonstructural surface

0

30,000

5

4

5

3

2

5

4.00

Paint (complete removal)

Paint/pigment/coatings

0.001

97,000

5

5

5

1

3

5

4.00

Insulating materials in electric cable

Electrical

0

280,000

5

5

3

4

1

5

3.83

Adhesive tape

Caulk/sealant/tape/glue

1,400

5

3

1

3

5

5

3.67

Surface coating

Paint/pigment/coatings

255

5

3

5

1

3

5

3.67

Coal-tar enamel coatings

Paint/pigment/coatings

1,264

5

3

5

1

3

5

3.67

Grout

Caulk/sealant/tape/glue

9,100

5

4

1

2

5

5

3.67

Cove base

Internal nonstructural surface

170

5

3

3

4

2

5

3.67

Plastics/plasticizers

Electrical

13,000

5

4

3

3

1

5

3.50

GE silicones

Caulk/sealant/tape/glue

<1.9

1.8

5

1

3

2

5

5

3.50

Glazing

Caulk/sealant/tape/glue

Up to 100% liquid PCBs

51

5

2

3

3

3

5

3.50

Flooring and floor wax/sealant

Internal nonstructural surface

Maximum likely >50

51

5

2

3

3

2

5

3.33

Light ballast

Light ballasts

Minimum likely <50

1,200,000

5

5

3

5

1

1

3.33

Anti-fouling compounds

Paint/pigment/coatings

59,000

5

4

1

1

3

5

3.17

Polyurethane foam (furniture)

Caulk/sealant/tape/glue

50

5

2

1

5

5

1

3.17

Askarel fluid/cutting oils/hydraulic fluid

Oils/dielectric fluids

450,000

5

5

1

5

2

1

3.17

Fire retardant coatings

Paint/pigment/coatings

59,000

5

4

1

1

3

5

3.17

Waterproofing compounds

Paint/pigment/coatings

59,000

5

4

1

1

3

5

3.17

Electrical wiring

Electrical

14

5

1

3

4

1

5

3.17

Concrete

Concrete/stone

17,000

1

4

3

1

4

5

3.00

Foam rubber

Gaskets/Rubber

1,092

1

3

1

3

4

5

2.83

Soil/sediment/sand

Soil/dust

581

1

3

1

2

5

5

2.83

Brick/mortar/cinder block

Concrete/stone

1,100

1

3

3

1

4

5

2.83

Wood

Wood

380

1

3

3

3

2

5

2.83

Door frame

Internal nonstructural surface

102

1

2

3

4

2

5

2.83

Metals surfaces in contact with caulk/sealant

Metal surfaces

448

1

3

1

2

4

5

2.67

53

2.5
0.15

448

0

49

0.001
0.001

51
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Material

Material Class

Asphalt

Concrete/stone

Carpet

Internal nonstructural surface

Stone (granite, limestone, marble, etc.)

Concrete/stone

Air handling system

Air system

Median/Average/Single
Reported Concentration
(ppm)

Minimum
(ppm)

0.46
0.46

PCBs Removed by
Prevalence of PCBs
Concentration
Ease of Removal
Flaking/ Crumbling
Other Waste
Containing Material
(Rating values: 1 to
(Rating values: 1 to (Rating values: 1 to
Program?
in Buildings
5, higher value
5, higher value
5, higher value
Prioritization Score
(Rating values: not
(Rating values: high =
means higher
means easier to
means more likely to
removed by other =
5, medium = 3, or
concentration)
remove)
flake/crumble)
5, or removed = 1)
low = 1)

Maximum
(ppm)

PCBs Source
Material?
(Rating values:
source = 5, or not
source = 1)

140

1

2

1

2

4

5

2.50

9.7

1

1

1

5

2

5

2.50

130

1

2

1

1

4

5

2.33

9.7

1

1

1

3

1

5

2.00

August 2018
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Photographic Log

Appendix B
Priority Building Materials to be Tested for PCBs
Photograph 1

Window Caulking:
Damaged caulking
around a window.

Photograph 2

Window Caulking:
Worn and cracked
caulking around a
window.

DRAFT

B-1

August 2019
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Photograph 3

Door Frame Caulking:
Caulking on an interior
door or window frame.

Photograph 4

Floor and Expansion
Joint Caulking:
Caulking material
placed in concrete
expansion joints.

DRAFT

B-2

August 2019

Appendix B
Priority Building Materials to be Tested for PCBs
Photograph 5

Thermal Insulation:
Foam-style thermal
insulation material
along wall.

Photograph 6

Thermal Insulation:
Damaged floor foam
insulation.

DRAFT

B-3

August 2019
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Photograph 7

Thermal Insulation:
Damaged felt-style
thermal insulation.

Photograph 8

Thermal Insulation:
Exposed/damaged
fiberglass insulation.

DRAFT

B-4

August 2019
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Photograph 9

Thermal Insulation:
Exposed and damaged
pipe insulation.

Photograph 10

Thermal Insulation:
Pipe insulation.

DRAFT

B-5

August 2019
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Photograph 11

Adhesive / Mastic:
Adhesive/mastic on a
roof surface.

Photograph 12

Adhesive / Mastic:
Adhesive beneath a
carpet.

DRAFT

B-6

August 2019
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Photograph 13

Adhesive / Mastic:
Adhesive remnants on
flooring.

Photograph 14

Adhesive / Mastic:
Exposed adhesive on
roofing.

DRAFT

B-7

August 2019
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Photograph 15

Rubber Window
Seal/Gasket:
Grey rubber window
seal/gasket in a wood
type frame.

Photograph 16

Rubber Window
Seal/Gasket:
Off white rubber
window seal/gasket in
an aluminum type
frame.

DRAFT

B-8

August 2019

APPENDIX C
Currently Established Building Material
Evaluation Protocols

1.

CURRENTLY ESTABLISHED BUILDING MATERIAL EVALUATION
PROTOCOLS

This section presents evaluation protocols for ACM and LBP, which provide a foundation
for the PCBs protocol summarized in Section 3. This section includes guidance on
sampling frequencies, laboratory sample analysis, quality assurance and quality control
procedures derived from regulatory procedures for ACM and LBP.
1.1

Asbestos Containing Material Evaluation Procedures

Asbestos bulk sampling procedures are specified in several Federal regulations,
implemented primarily by the United States Environmental Protection Agency (EPA) as
well as the Occupational Safety and Health Administration (OSHA). The Consumer
Product Safety Commission (CPSC) and the Mine Safety and Health Administration
(MSHA) specify additional regulations and procedures, but these are generally less
applicable to evaluation procedures.
The foundational regulations pertaining to asbestos sampling in buildings are the
Asbestos Hazard Emergency Response Act (AHERA; Toxic Substances Control Act
[TSCA] Title II) (15 U.S.C. § 2641-2656) as well as the Asbestos School Hazard
Abatement Reauthorization Act (ASHARA). EPA promulgated regulations under
AHERA to require inspection of schools for asbestos-containing building materials, and
to perform resultant corrective actions. Furthermore, AHERA tasked the EPA with
developing a plan for accreditation of asbestos inspectors. ASHARA extended funding
for asbestos programs at schools and expanded accreditation requirements to cover
asbestos abatement at commercial buildings other than schools.
Pursuant to AHERA, the Asbestos-Containing Materials in Schools rule (40 CFR Part
763, Subpart E) details specific requirements for building material inspections at schools,
preparation of asbestos management plans, and implementation of response actions. EPA
regulation on asbestos related to structure demolition is specified in subpart M of the
National Emission Standards for Hazardous Air Pollutants (NESHAP) regulations (40
CFR Part 61, Subpart M).
The following sections summarize the evaluation procedures specified in the AsbestosContaining Materials in Schools rule as well as the Asbestos NESHAP regulations. Both
OSHA and EPA worker protection requirements are also discussed.

1.1.1

Asbestos-Containing Materials in Schools Rule

The following sections summarize the inspection, re-inspection, sampling, analysis, and
evaluation procedures specified in the Asbestos-Containing Materials in Schools rule (40
CFR Part 763, Subpart E).

Evaluation
For each inspection and re-inspection of asbestos-containing building material
(ACBM) 12, the local education agency shall have an accredited inspector provide a
written evaluation of all friable known or assumed ACBM. The evaluation shall consider
the following:
•

Location and amount of material, both in total quantity and as a percentage of the
functional space;

•

Condition of the material, specifying:
o Type of damage or significant damage (e.g., flaking, blistering, water damage,
or other signs of physical damage);
o Severity of damage (e.g., major flaking, severely torn protective jackets, as
opposed to occasional flaking, minor tears to jackets);
o Extent or spread of damage over large areas or large percentages of the
homogeneous 13 area;

•

Whether the material is accessible;

•

The material’s potential for disturbance;

•

Known or suspected causes of damage or significant damage (e.g., air erosion,
vandalism, vibration, water); and

•

Preventive measures that could potentially eliminate the reasonable likelihood of
undamaged ACBM from becoming significantly damaged.

The inspector shall classify and give reasons in the written evaluation for classifying the
ACBM and suspected ACBM assumed to be ACM into one of the following categories:

12

Asbestos-containing building material (ACBM) means surfacing ACM, thermal system insulation ACM, or miscellaneous
ACM that is found in or on interior structural members or other parts of a building.
13
Homogenous refers to a substance or area that is uniform in texture, color, and general physical appearance and properties.

1. Damaged or significantly damaged thermal system insulation ACM;
2. Damaged friable surfacing ACM;
3. Significantly damaged friable surfacing ACM;
4. Damaged or significantly damaged friable miscellaneous ACM;
5. ACBM with potential for damage;
6. ACBM with potential for significant damage; and
7. Any remaining friable ACBM or friable suspected ACBM.

Inspection and Re-inspection
Inspect any building that is to be used as a school, prior to such use, by an accredited
inspector. In emergency situations, inspect the building within 30 days of commencement
of such use.
For each area of the building, complete the following inspection procedure:
•

Visually inspect the area to identify suspected ACBM;

•

Touch suspected ACBM to determine friability (Friable material is material that
may be crumbled or pulverized by hand pressure alone. Note that thermal system
insulation that has retained its structural integrity and that has an undamaged
protective jacket or wrap that prevents fiber release shall be treated as nonfriable.);

•

Categorize all areas into homogenous areas of friable suspected ACBM and nonfriable suspected ACBM;

•

Assume that some or all the homogeneous areas are ACBM, and for each
homogeneous area that is not assumed to be ACBM, collect and submit samples
for bulk analysis. Do not sample areas that an accredited inspector assumes to
contain ACBM. For uncertain areas, collect and bulk samples and submit for
analysis (see Sampling below);

•

Assess friable material in areas where samples are collected, in areas where
samples are not collected but ACBM is assumed to be present, and in areas
identified in previous inspections;

•

Record the following information and submit a copy for inclusion in an asbestos
management plan, within 30 days of the inspection:

o An inspection report including the signature, state of accreditation, and
accreditation number of each inspector, as well as the date of the
inspection;
o A comprehensive inspection inventory, including the date and locations of
samples, locations of areas assumed to contain friable ACBM, and
locations of areas assumed to contain non-friable ACBM;
o A description of the manner used to determine sampling locations;
o A list of all categorized and identified homogenous areas into surfacing
material, thermal system insulation, or miscellaneous material; and
o Evaluations made of friable material.
Repeat this process as a re-inspection at least once every 3 years after a management plan
is in effect. Reassess the condition of friable known or assumed ACBM previously
identified. Identify any homogenous areas with material that has become friable since the
last inspection or re-inspection and collect and submit samples of the material.

Sampling
Collect samples in a statistically random manner that is representative of each
homogeneous area.
•

For surfacing material, the number of samples to be collected is as follows:
o Collect at least three samples from each homogenous area less than 1,000
square feet;
o Collect at least five samples from each homogenous area between 1,000
and 5,000 square feet; and
o Collect at least seven samples from each homogenous area greater than
5,000 square feet.

•

For thermal system insulation:
o Collect at least one bulk sample from each homogeneous area that is not
assumed to be ACM;
o Collect at least one bulk sample from each homogeneous area of patched
insulation that is not assumed to be ACM, if the patched section is less
than six linear or square feet;

o Where cement or plaster is used on fittings such as tees, elbows or valves,
collect samples to determine if material is ACM or not;
o If the accredited inspector determines that the thermal system insulation is
fiberglass, foam glass, rubber, or other non-ACBM, samples are not
required to be collected;
•

For miscellaneous material, collect bulk samples from each homogeneous area of
friable material that is not assumed to be ACM.

Analysis
Samples should be analyzed by laboratories accredited by the National Bureau of
Standards (NBS). The laboratories must have received interim accreditation for polarized
light microscopy (PLM) analysis under the EPA Interim Asbestos Bulk Sample Analysis
Quality Assurance Program until the NBS PLM laboratory accreditation program for
PLM is operational.
Samples should be analyzed for asbestos content by PLM using the “Interim Method for
the Bulk Determination of Asbestos in Bulk Insulation Samples”, found at Appendix E
to Subpart E of 40 CFR Part 763. Samples should not be composited.
A homogenous area is considered not to contain ACM only if the results of all samples
from that area show asbestos in concentrations of 1 percent or less. An area is considered
to contain ACM if at least one sample from the area shows asbestos in concentrations
greater than 1 percent.
Submit the name and address of each laboratory performing the analysis, the date of the
analysis, and the person performing the analysis for inclusion into the management plan
within 30 days of the analysis.
1.2

Lead-Based Paint (LBP) Evaluation Procedures

Lead-Based Paint (LBP) evaluation procedures are codified in various federal and state
regulations.
Title IV of the Toxic Substances Control Act (TSCA) as well as other authorities in the
Residential Lead-Based Paint Hazard Reduction Act of 1992 directs the EPA to regulate
lead-based paint hazards. The primary Federal regulations and guidelines related to LBP
evaluation procedures include:

•

The Lead Renovation, Repair and Painting Program (RRP) Rule (40 CFR 745,
Subpart E);

•

The National Lead Laboratory Accreditation Program (TSCA Section 405(b));
and

•

The Housing and Urban Development (HUD) Guidelines for the Evaluation and
Control of Lead-Based Paint Hazards in Housing (2012 Edition) (pursuant to
Section 1017 of the Residential Lead-Based Paint Hazard Reduction Act of 1992,
A.K.A. “Title X”)

Furthermore, the California Department of Public Health (CDPH) Title 17, California
Code of Regulations, Division 1, Chapter 8 “Accreditation, Certification, and Work
Practices for Lead-Based Paint and Lead Hazards,” specifies some LBP evaluation
procedures as part of the accreditation program.
The HUD Guidelines provide the most comprehensive procedures for LBP evaluations
and are referenced by many other regulations.
There are three primary methods of performing LBP evaluation: test kits, X-ray
Fluorescence (XRF) devices, and laboratory testing of paint chips. Sampling procedures
for each method are detailed in the following sections.
Under CDPH Title 17, certified Lead Inspector/Assessors are required to use XRF
devices or laboratory analysis, and not test kits.
1.2.1

LBP Sampling Procedures: Test Kits

In 2008, the EPA published the RRP rule, which, among other things, established criteria
for lead test kits for use in LBP evaluation. Lead test kits recognized by EPA before
September 1, 2010, must meet only the negative response criterion outlined in 40 CFR
745.88(c)(1):
For paint containing lead at or above the regulated level, 1.0 mg/cm2 or 0.5% by
weight, a demonstrated probability (with 95% confidence) of a negative response
less than or equal to 5% of the time must be met.
Lead test kits recognized after September 1, 2010, must meet both the negative response
and positive response criteria outlined in 40 CFR 745.88(c)(1) and (2). The positiveresponse criterion states:

For paint containing lead below the regulated level, 1.0 mg/cm2 or 0.5% by
weight, a demonstrated probability (with 95% confidence) of a positive response
less than or equal to 10% of the time must be met.
To date, no lead test kit has met both criteria 14. However, three lead test kits recognized
before September 1, 2010, exist and are recognized by EPA:
•

3M™ LeadCheck™, manufactured by the 3M Company, for use on wood, ferrous
metal, drywall, and plaster surfaces;

•

D-Lead®, manufactured by ESCA Tech, Inc., for use on wood, ferrous metal,
drywall, and plaster surfaces; and

•

The Commonwealth of Massachusetts lead test kit, for use only on drywall and
plaster surfaces.

Test kits cannot determine the concentration of lead, only presence or absence at best.
For this reason, test kits are best used by homeowners or other non-professionals as a
preliminary evaluation before using an XRF device or laboratory analysis of paint chips.
In California, test kits are not utilized as XRF is shown to be more reliable for testing of
lead concentrations in paint.
There are currently no detailed sampling procedures for test kits that would be applicable
to PCBs evaluation. However, test kit technology may be a useful paradigm for PCBs
evaluation if a kit can be developed to test PCBs at an acceptable concentration that uses
a repeatable methodology to meet the data quality objectives.
1.2.2

LBP Sampling Procedures: XRF Devices

The following sections summarize LBP evaluation procedures for XRF devices,
including description of sampling equipment, collection techniques and frequency,
sample analysis, and quality assurance.

LBP Analyzers
According to the HUD Guidelines, portable XRF devices are the most common primary
analytical method for inspections in housing because of their versatility in analyzing a

14

US EPA, Lead Test Kits, https://www.epa.gov/lead/lead-test-kits, accessed September 19, 2017.

wide variety of surface types, non-destructive measurement, high speed, and low cost per
sample. Each XRF device must have a HUD-issued XRF Performance Characteristic
Sheet (PCS), which contains information about XRF readings taken on specific surface
types, calibration check tolerances, and interpretation of XRF readings.

Collection Techniques and Frequency
HUD Guidelines provide separate sampling techniques for single- and multi-family
housing. However, the general approach to sampling is the following seven-step
procedure:
•

List all testing combinations of building components and substrates (e.g., wood
doors, metal doors, plaster walls, concrete walls);

•

Select testing combinations. A numbering system, floor plan, sketch or other
system may be used to document which testing combinations were tested;

•

Perform XRF testing, including calibration;

•

Collect and analyze paint-chip samples as needed;

•

Classify XRF and paint-chip results;

•

Evaluate the work and results to ensure the quality of the inspection; and

•

Document the findings in a summary and in a complete technical report.

Because of the large surfaces and quantities of paint involved, and the potential for spatial
variation, HUD Guidelines recommend taking at least four readings per room, with
special attention paid to surfaces that clearly have different painting history. The selection
of test locations should be representative of locations most likely to be coated with old
paint or other lead-based coatings, such as areas with thick paint; areas with worn or
scraped off paint should be avoided.
For large buildings with many similar units, HUD Guidelines recommend testing a
designated sample of units to provide 95% confidence that most units are below the lead
standard. The sample size should be carefully chosen using statistical techniques (see
HUD Guidelines, Table 7.3).

Sample Analysis
Portable XRF devices expose a surface to X-ray or gamma radiation and measure the
emission of characteristic X-rays from each element in the analyzed surface. The XRF

reading is compared with a range specified in the PCS for the specific XRF device being
used and the specific substrate beneath the painted surface.
When discrepancies exist between the PCS, HUD Guidelines, and the XRF device’s
manufacturer’s instructions, the most stringent guideline should be followed.

Quality Assurance
HUD Guidelines provide several techniques for evaluation of inspection quality.
A knowledgeable observer independent of the inspection firm should be present for as
much XRF testing as possible, especially if they have knowledge of LBP evaluation
and/or the paint history of the facility.
The client should ask the inspector to provide copies of the results as soon as possible, or
daily, allowing for immediate review.
Data from HUD’s private housing lead-based paint hazard control program show that it
is possible to successfully retest painted surfaces without knowing the exact spot which
was tested. Therefore, the client may consider selecting 10 testing combinations for
retesting at random from the already compiled list of all testing combinations, using the
XRF device used for the original measurements, if possible. The average of the 10 repeat
XRF results should not differ from the 10 original XRF results by more than the retest
tolerance limit. The procedure for calculating the retest tolerance limit is specified in the
PCS. If the limit is exceeded, the procedure should be repeated using 10 different testing
combinations. If the retest tolerance limit is exceeded again, the original inspection is
considered deficient.
Currently XRF technology and methods are not applicable to PCBs building material
evaluation, as the precision is not adequate to provide a concentration that could be relied
upon for this program.
1.2.3

LBP Sampling Procedures: Laboratory Testing of Paint Chips

The following sections summarize LBP evaluation procedures for XRF devices,
including the description of sampling equipment, collection techniques and frequency,
sample analysis, and quality assurance.
Laboratory analysis of paint chip samples is only recommended by HUD for inaccessible
areas or building components with irregular (non-flat) surfaces that cannot be tested using

XRF devices, for confirmation of inconclusive XRF results, or for additional
confirmation of conclusive XRF results.
Unlike XRF analysis, paint chip collection techniques may be more directly applicable to
potential PCBs collection techniques.

Sampling Equipment
Common hand tools can be used to scrape paint chips from a surface; specialized
equipment is not necessary. However, HUD Guidelines recommend that samples should
be collected in sealable rigid containers rather than plastic bags, which generate static
electricity and make laboratory transfer difficult.

Collection Techniques
HUD Guidelines, which are consistent with ASTM E1729, Standard Practice for Field
Collection of Dried Paint Samples for Subsequent Lead Determination, recommend that
only one paint chip needs to be taken for each testing combination, although additional
samples are recommended for quality control.
The paint chip sample should be taken from a representative area that is at least 4 square
inches in size. The dimensions of the surface area must be accurately measured to the
nearest 1/16th of an inch so that laboratory results can be reported in units of mg/cm2.
Paint chip collection should include collection of all the paint layers from the substrate,
but collection of actual substrate should be minimized. Any amount of substrate included
in the sample may cause imprecise results.

Sample Analysis
A laboratory used for LBP analysis must be recognized under EPA’s National Lead
Laboratory Accreditation Program (NLLAP) for the analysis of lead paint; however,
States or Tribes may operate an EPA-authorized lead-based paint inspection certification
program with different requirements.
There are several standard laboratory techniques to quantify lead in paint chip samples,
including Atomic Absorption Spectroscopy, Inductively Coupled Plasma-Atomic
Emission Spectroscopy (ICP-AES), Anodic Stripping Voltammetry, and Potentiometric
Stripping Analysis.
For analytical methods that require sample digestion, samples should be pulverized so
there is adequate surface area to dissolve the sample before laboratory instrument

measurement. In some cases, the amount of paint collected from a 4-square-inch area may
exceed the amount of paint that can be analyzed successfully. It is important that the
actual sample mass analyzed not exceed the maximum mass the laboratory has
successfully tested using the specified method. If subsampling is required to meet
analytical method specifications, the laboratory must homogenize the paint chip sample
(unless the entire sample will eventually be analyzed, and the results of the subsamples
combined). Without homogenization, subsampling would likely result in biased,
inaccurate lead results. If the sample is properly homogenized and substrate inclusion is
negligible, the result can be reported as a loading, in milligrams per square centimeter
(mg/cm2), the preferred unit, or as percent by weight, or both.

Quality Assurance
Laboratory reference materials processed with the paint chip samples for quality
assurance purposes should have close to the same mass as those used for paint-chip
samples (refer to ASTM methods E1645, E1613, E2051, and E1775).

Reporting
The laboratory report for analysis of paint chip samples should include at a minimum, the
information outlined in the EPA National Lead Laboratory Accreditation Program
Laboratory Quality System Requirements, Revision 3.0, section 5.10.2, Test Reports 15.
In addition to those minimum requirements, test reports containing the results of sampling
must include specified sampling information, if available.

15

National Lead Laboratory Accreditation Program: Laboratory Quality System Requirements
https://www.epa.gov/sites/production/files/documents/lqsr3.pdf, accessed September 20, 2017.

APPENDIX D
Document Revision History

Protocol for Evaluating Priority PCBs-Containing Materials before Building Demolition
Summary of Revisions November 2019

1. The description of currently established building material evaluation protocols for
asbestos and lead-based paint were moved from Section 2 to Appendix C.
2. Both window glazing putty and window caulking were added as examples within the
“Caulks and Sealants” category to the list of priority materials to sample in Section 2.1.
3. Added clarification in Section 2.1 that sampling of the priority building materials listed in
the protocol is required at a minimum. Sampling of building materials coming into
contact with priority building materials is not required specifically by this protocol, but
may or may not be part of any subsequent remediation. Also clarified that applicants who
have conducted sampling prior to the publication of the protocol may use that data
provided it is consistent with the protocol.
4. California-ELAP was added to Section 2.2.4 as an acceptable accreditation for a
laboratory used to analyze priority building materials for PCBs (in addition to the
national NELAP accreditation).
5. Added a clarification to Section 2.2.1 that decontamination with certain solvents (e.g.,
hexane) may be utilized for cleaning of tar-like substances off of sampling tools,
followed with the standard decontamination procedures listed in the protocol. It is
recommended that equipment is air-dried, but it is up to the discretion of the
environmental professional to use alternative drying methods if time constraints for airdrying are prohibitive.
6. Section 2.2.3 was revised to increase the reporting limit from 50 to 500 micrograms per
kilogram and to allow for the reporting limit to be modified to account for necessary
dilutions or interferences, as determined by the laboratory.
7. Minor edits were made to the text throughout to correct typographical errors and improve
clarity. In addition, clarifying edits to nomenclature were made to the photo log in
Appendix B.
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MEMORANDUM
TO:

BASMAA MPC Committee

FROM:

Lisa Sabin and Jon Konnan, EOA, Inc.

DATE:

September 23, 2020

SUBJECT:

Managing PCBs in Building Demolition – Regional Collaboration for a Data
Collection and Assessment Program

1. BACKGROUND
The San Francisco Bay Area Municipal Regional Stormwater Permit (SFBRWQCB 2015, referred to as the
MRP) Provision C.12.f requires Permittees to manage PCBs-containing materials and wastes during
building demolition activities. Provision C.12.f.ii(3) requires development of a data collection and
assessment methodology program by July 1, 2019 to quantify PCBs loads reduced through
implementation of the new program for controlling PCBs during building demolition, which began
implementation on that date. Provision C.12.f.iii requires Permittees to submit the data collection and
assessment methodology with their Fiscal Year (FY) 2019/20 Annual Reports, and states that this
reporting should be at the regional level on behalf of all Permittees.
This technical memorandum provides administrative and technical support at the regional level for
ongoing efforts by MRP Permittees to comply with data collection, evaluation, and reporting
requirements under MRP Provision C.12.f. by:
•

Documenting the regional process to collect data from the new program for controlling PCBs
during building demolition;

•

Presenting the assessment methodology to calculate PCBs loads reduced via the building
demolition program;

•

Documenting the results of additional literature searches and data gathering efforts conducted
to set the stage for refining and reducing uncertainty in the parameters of the assessment
methodology equation;

•

Describing how data generated from the new demolition control program will be incorporated
into the assessment methodology, including providing conversion factors needed for the load
reduction calculations; and

•

Addressing the MRP Provision C.12.f.iii requirement to submit the data collection and
assessment methodology with their FY 2019/20 Annual Reports.

This technical memorandum was developed by the countywide stormwater management programs in
the MRP area working together through the Bay Area Stormwater Management Agencies Association
(BASMAA) Monitoring and Pollutants of Concern (MPC) Committee (via an informal regional
collaboration). The information provided builds upon a previous BASMAA effort that outlined a
conceptual approach for the regional data collection process and assessment methodology (BASMAA
2018).
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2. REGIONAL DATA COLLECTION PROCESS
This section documents the regional data collection process for the new programs to manage PCBscontaining building materials during demolition that began on July 1, 2019. This process was developed
through a collaborative effort by municipalities subject to the MRP, the associated countywide
stormwater management programs, and BASMAA. The regional data collection process focuses on
collecting, compiling, and evaluating the data generated by the new programs on a regional basis. In
addition, when sufficient amounts of new data have been collected, the data will support:
•

Development of a revised estimate of the reduction in PCBs loading to stormwater runoff
resulting from implementation of the new program.

•

Evaluation of various aspects of the PCBs management program and the effectiveness of
potential future refinements.

The regional data collection process involves collection of data from individual permit applicants at the
municipal level, followed by compilation of data for applicable structures1 at the countywide level, and
data evaluation and reporting at the regional level. The process is described below.
1. The municipality informs demolition permit applicants that their projects are subject to the MRP
Provision C.12.f requirements, necessitating, at a minimum, an initial screening for priority
PCBs–containing materials.
2. For every demolition project, applicants complete and submit a version of BASMAA’s model
“PCBs Screening Assessment Form” (Screening Form) or equivalent to the municipality. For nonapplicable buildings, applicants simply check the boxes, certify, and submit to the municipality.
3. The municipality reviews the Screening Form to make sure it is filled out correctly and is
complete and works with the applicant to correct any deficiencies.
4. The municipality then issues the demolition permit or equivalent, according to its procedures.
5. The countywide programs compile the completed Screening Forms and any supporting
documents (at a minimum annually, but quarterly is preferred). Municipalities submit forms for
applicable structures only to the countywide program; forms for exempt sites need not be
submitted. The countywide program compiles the forms and works with the other MRP
countywide programs to manage and evaluate the data, and to assist Permittees with
associated MRP reporting requirements.
To facilitate a regional approach, the countywide programs developed a regional data management
system to compile and evaluate all the data generated by the new programs to manage PCBs during
building demolition. The data management system also provides a mechanism for Permittees to gather

1

Applicable structures are buildings built or remodeled from January 1, 1950 through December 31, 1980, with the following
exemptions: single-family residential buildings, wood-framed buildings, and partial building demolitions.
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and store the data needed for other closely related reporting requirements, such as submitting the
number of applicable structures that applied for a demolition permit that reporting year and a running
list of those structures that had materials with PCBs concentrations ≥ 50 ppm, including addresses and
estimated demolition dates, with their FY 2019/20 Annual Reports.
The regional data management system is an Excel spreadsheet-based tool for storing and managing the
data from each Permittee. The tool also calculates the estimated loads avoided throughout the region
via implementation of the new management program, using the assessment methodology and data
inputs described below.

3. ASSESSMENT METHODOLOGY
This section describes the assessment methodology and refined data inputs for estimating the loads of
PCBs to municipal separate storm sewer systems (MS4s) that are avoided due to implementation of new
controls to manage PCBs in building materials during demolition activities. To-date, the load of PCBs
reduced through management of PCBs during demolition has been calculated using Equation 1:
Equation 1.

𝐿𝑜𝑎𝑑 𝑜𝑓 𝑃𝐶𝐵𝑠 𝑅𝑒𝑑𝑢𝑐𝑒𝑑 = 𝑁 • 𝑀 • 𝑆𝑊 • 𝐸

Where:

N

=

Number of applicable structures with PCBs concentrations ≥ 50 ppm demolished each year
(structures/yr)

M

=

Average mass of PCBs per applicable structure with PCBs concentrations ≥ 50 ppm
(kg/structure)

SW =

Average fraction of PCBs that enters the MS4 due to demolition without new demolition
program controls (dimensionless fraction)

Ef

Average fraction of PCBs prevented by new demolition program controls from entering
MS4 (dimensionless fraction)

=

The MRP 2.0 Factsheet (SFBRWQCB 2015) provides values for each of the four terms in Equation 1 that
were used to stipulate the load reduction for implementing the new demolition control program across
the MRP area, which was a total of 2 kg/yr. Table 1 presents the values used for each of the four terms
in the Factsheet to derive the 2 kg/yr PCBs load reduction credit. The Factsheet notes that each of the
terms could be represented by a range of values and the information available to estimate the values of
these terms shown in Table 1 was limited.
BASMAA (2018) summarized the above MRP 2.0 Factsheet approach and other previous efforts to
estimate PCBs loads from demolition and potential loads reduced by control programs. It also presented
a conceptual approach to refining the 2 kg/year PCBs load reduction estimate by describing methods to
potentially refine the values of each of the four Equation 1 parameters shown in Table 1. Building upon
the approach described in that document, additional literature searches and data gathering efforts were
conducted to set the stage for refining and reducing uncertainty in the values of the four terms. For the
first two parameters, data will be incorporated as they are generated from the new demolition control
programs. The results of these efforts are presented below.
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Table 1. Terms in MRP 2.0 Factsheet (SFBRWQCB 2015) equation used to stipulate the loading of PCBs
to MS4s avoided by implementing demolition control measures.
Term

Symbol

1

N

2

Term Definition

Value

Units

Number of applicable structures demolished per year with PCBs
concentrations ≥ 50 ppm

50

structures/year

M

Average mass of PCBs per applicable structure with PCBs
concentrations ≥ 50 ppm

5

kg/structure

3

SW

Average fraction of PCBs that enters MS4s due to demolition
without controls1

0.01

dimensionless
fraction

4

Ef

Average fraction of PCBs prevented by controls1 from entering
MS4 (i.e., assumed effectiveness of controls)

0.8

dimensionless
fraction

1. The term “controls” refers to the proposed new demolition management program, not existing construction controls.

Term 1: Number of Applicable Structures Demolished Per Year
Current Basis
A study conducted by the San Francisco Estuary Institute (SFEI) reported a medium estimate of 521
building demolitions per year in commercial and industrial land uses in the study area, based on Bay
Area Air Quality Management District (BAAQMD) asbestos abatement permitting data.2 The SFEI study
also reported the following medium estimates: 46% of the demolished buildings were built between
1950 and 1980 and 36% had PCBs concentration in caulks/sealants greater than 50 ppm (Klosterhaus et
al. 2011). Multiplying (521) x (0.46) x (0.36) results in an estimated 86 commercial and industrial
buildings demolished per year that were built between 1950 and 1980 and had PCBs concentration in
caulks/sealants greater than 50 ppm.
Based upon information in the SFEI study and considering that the scope of the program to manage
PCBs during demolition is limited to exclude wood frame buildings, the MRP Factsheet assumed 50
applicable structures with PCBs concentrations ≥ 50 ppm are demolished per year in the Bay Area
(SFBRWQCB 2015).

Basis for Refinement
Data gathered during the new demolition control programs will be used to document the number of
applicable structures with PCBs concentrations ≥ 50 ppm that are demolished each year throughout the
MRP area. These data will be used to calculate a regional annual average number of applicable

2

The BAAQMD regulations require that a "J Number" be applied for and obtained before applying for a building permit for
demolition of an existing structure or renovations removing greater than 100 square feet of asbestos material within the San
Francisco Bay air basin.
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structures with PCBs concentrations ≥ 50 ppm that are demolished. This regional annual average value
will be used for Term 1 in Equation 1 (see Table 1).
As part of implementing the new demolition controls that began in July 2019, applicants for demolition
permits are required to submit a Screening Form to the municipality with jurisdiction for each applicable
structure. Permittees will submit these forms to their countywide stormwater programs, which will
document the number of applicable structures with PCBs concentrations ≥ 50 ppm within each
jurisdiction that are demolished each year. This information will be compiled in the regional database
described previously (Section 2) and used to calculate an annual average number of applicable
structures with PCBs concentrations ≥ 50 ppm that are demolished each year in the region. Use of these
real-world data collected in the MRP area will substantially reduce the uncertainty that is currently
associated with the estimated value for Term 1 that was used in the MRP 2.0 Factsheet.

Term 2: Average Mass of PCBs per Applicable Structure
Current Basis
The SFEI study included estimating the mass of PCBs in caulks in Bay Area buildings and releases to
stormwater runoff during renovation and demolition (Klosterhaus et al. 2011). Using a blind sampling
approach, the SFEI study collected 25 caulk samples from the exterior of ten commercial and industrial
buildings constructed in the study area between 1950 and 1980. The study area was the portion of the
San Francisco Bay Area covered by the MRP: Alameda, Contra Costa, Santa Clara, and San Mateo
Counties, and the cities of Fairfield, Suisun, and Vallejo. The caulk samples were analyzed for PCBs,
which were detected in 88% of the samples, with 40% exceeding 50 ppm, the concentration at which
caulk falls under U.S. Environmental Protection Agency (USEPA) regulations (Federal Register 2010).
Detectable PCBs concentrations ranged over six orders of magnitude, from 1 to 220,000 ppm. These
data were consistent with previous studies in other cities (Klosterhaus et al. 2011).
A geographic information system (GIS)–based approach was then used to estimate the number, area,
and volume of currently standing buildings in the study area that were built during the era of greatest
PCBs use in caulk. The approach used historical imagery and contemporary land use and involved
characterization of randomly selected buildings within the study area, with the result scaled up to
extrapolate total building counts and areas in the MRP footprint. Various assumptions, including the
frequency of anticipated PCBs detection and PCBs concentrations in the caulk, average mass of caulk per
unit building volume, and average building volume, were then applied to calculate an estimate of the
total PCBs mass in building caulk in the study area. The evaluation resulted in a mid–range estimate of
10,500 kg PCBs in caulk in buildings located in the study area (low and high estimates were 767 and
46,000 kg, respectively), which equated to an average of 4.7 kg PCBs per building (low and high
estimates were 0.6 and 16 kg per building, respectively). The estimate included caulk located on both
the interior and exterior of buildings (Klosterhaus et al. 2011). Based upon the information in the SFEI
study, the MRP Factsheet assumed an average applicable structure with PCBs concentrations ≥ 50 ppm
in the Bay Area contains 5 kg of PCBs (SFBRWQCB 2015).

Basis for Refinement
Data gathered as part of the new demolition control programs will be used to document the quantities
and associated PCBs concentrations of priority materials in each applicable structure with PCBs
concentrations ≥ 50 ppm. These data will be used to calculate a regional average mass of PCBs per
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applicable structure with PCBs concentrations ≥ 50 ppm in priority materials. This calculated regional
average mass will be used for the value of Term 2 in Equation 1 (see Table 1).
Because of the new program to manage PCBs in building materials during demolition activities,
Permittees have the opportunity to gather real-world data to estimate the mass of PCBs in priority
materials in each applicable structure with PCBs concentrations ≥ 50 ppm that is demolished in the
region. Over time, these data will be compiled into a dataset that can be used to calculate a regional
average mass. This calculated average will account for five priority building materials that potentially
contain PCBs previously identified for the program (caulk, rubber window gaskets, thermal insulation,
fiberglass insulation, and mastic adhesives), while the estimate in the MRP Factsheet (Table 1) is based
upon caulk only.
The information provided in the Screening Form includes two types of data that are needed to calculate
the mass of PCBs per applicable structure with PCBs concentrations ≥ 50 ppm: (1) the quantity of each
priority material in the structure, and (2) the concentration of PCBs in each priority material in the
structure. These data will be used as inputs in Equation 2 to calculate the total mass of PCBs in the five
priority materials for each applicable structure with PCBs concentrations ≥ 50 ppm that undergoes
demolition beginning July 1, 2019.

Equation 2.

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑃𝐶𝐵𝑠 𝑝𝑒𝑟 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 (𝑚𝑔) = ∑

(𝐶 • 𝑄 • 𝐹 )

Where:

Ci =

Concentration of PCBs in priority material i (mg/kg)

Qi =

Quantity of priority material i (linear feet or square feet)

Fi =

Conversion factor – mass of priority material per linear foot of priority material i (kg/ft)
or mass of priority material i per square foot of priority material i (kg/ft2)

Equation 2 only accounts for the PCBs mass associated with the five priority building materials, so may
represent an underestimate of the total PCBs mass in a given building. However, the extent of the
underestimate would be small if the five priority materials contain most of the PCBs mass in a building.
The PCBs concentrations in each priority material (Ci ) that will be used in Equation 2 is provided on the
Screening Form for each applicable structure in units of mg of PCBs per kg of priority material (mg/kg).3

3

Please note that this memorandum does not provide guidance on determining a representative PCBs concentration when
multiple samples are collected from a single homogeneous area of a building material, per the sampling protocol (e.g., applying
average vs. geomean vs. median to determine central tendency when multiple sample results are available). This type of
determination should be made once sufficient data are available about PCBs concentration distributions in building material
samples (e.g., after two or three years of data have been collected).
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The quantity of each priority material (Qi ) that will be used in Equation 2 is provided on the Screening
Form in units of linear feet (ft) for caulk and rubber window gaskets, and square feet (ft2) for thermal or
fiberglass insulation and mastic adhesives. Conversion factors (Fi) for each priority material i were
developed to provide the mass of priority material per linear foot or per square foot using Equation 3.

Equation 3.

𝑭𝒊 = (𝑫𝒊 × 𝝆𝒊 )

Where:

Fi =

mass of priority material i per linear foot (of caulk or rubber window gaskets) of i (kg/ft)
or mass of priority material i per square foot (of insulation or mastic) of i (kg/ft2)

Di =

Assumed dimensions of priority material i (ft2 or ft)

𝜌 =

•

For caulk and rubber window gaskets, this represents the assumed cross-sectional
area of the caulk bead or the gasket in square feet.

•

For insulation and mastic, this represents the thickness of the layer of material in
feet.

Assumed density of priority material i (kg/ft3)

Conversion factors that were developed for each priority building material are shown in Table 2. For
caulk and rubber window gaskets, the conversion factors estimate the mass of material per linear foot
(kg/ft). For thermal or fiberglass insulation and mastic adhesives, the conversion factors estimate the
mass of material per square foot (kg/ft2). Table 2 identifies typical applications for each priority material
and the associated conversion factors that were developed for that application. The conversion factors
are presented as a range of values and a “Best” value based on the average or mid-range value.
To develop the conversion factors shown in Table 2, data on common priority material dimensions and
densities used in typical building construction were gathered through literature review, product
technical specifications, building construction guidelines, and other relevant resources (Panke and Cook
1992, Scheffler and Connolly 1996, Jester 1995). The ranges of assumed dimensions and densities that
were used to develop the conversion factors are shown in Table 3. Additional information on the
assumptions and data used to populate Table 3 and develop the conversion factors shown in Table 2 is
presented below.
Product Dimensions
Multiple construction guides were consulted to identify typical dimensions for common applications of
priority materials in building construction. For caulk or rubber gaskets, Table 3 provides a range of
typical heights and widths of applications around windows and doorframes, and for caulk, also between
concrete expansion joints. For fiberglass or thermal insulation, Table 3 provides a range of typical
thicknesses for applications used around HVAC systems, heathers, boilers, and pipes, and inside walls or
crawl spaces. For mastic adhesives, Table 3 provides typical thicknesses of the material used under or
between roofing material and flashing or used on surfaces between carpet and floor tiles. These
dimensions apply to newly applied or installed products and may not reflect the dimensions of an
aged/weathered product but represent the best information currently readily available.
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Table 2. Conversion factors developed to calculate the mass of each priority material per building.
Priority Material
Category

Caulk

Rubber Window
Gaskets

Descriptions of typical
application
Around windows or
window frames; around
door frames
Expansion joints
between concrete
sections (e.g., floor
segments)
Around windows or
window frames
Around HVAC systems/
heaters/boilers

Thermal or
Fiberglass
Insulation

Around heated transfer
piping
Inside walls or crawl
spaces

Adhesive
Mastics

Below carpet and floor
tiles
On, under or between
roofing materials and
flashing

Material

1,2,3

Conversion Factors
Best (Average
Range
or mid-range
value)

Units

polysulfide caulk

0.009

- 0.04

0.02

kg/ft

polysulfide caulk

0.01

- 0.15

0.04

kg/ft

Butyl Rubber

0.02

- 0.06

0.03

kg/ft

Felt Insulation

0.09

- 2.3

0.82

kg/ft2

Unfaced Blanket
Fiberglass
Fiberglass Pipe
Insulation
Loose Fiberglass
Fill/Batting

0.03

- 0.28

0.16

kg/ft2

0.06

- 0.62

0.26

kg/ft2

0.17

- 0.24

0.21

kg/ft2

Rigid Fiberglass
Foam Board

0.03

- 0.45

0.17

kg/ft2

Floor Mastic

0.06

- 0.13

0.10

kg/ft2

Roof Mastic

0.30

- 0.74

0.50

kg/ft2

1. Panke and Cook, 1992.
2. Scheffler, M. and Connolly, J. 1996.
3. Jester, T.C. 1995.

Product Densities
The density information reported in Table 3 was gathered from readily available commercial literature
on a range of reported densities for the five priority materials. Where possible, information on products
that were used in the 1950s to 1980s time period and that were known to contain PCBs were used.
However, because this type of product-specific information was not readily available, much of the
information used to estimate typical product densities (and dimensions) was based on commercially
available products that are currently in use for similar types of building and construction applications.
For example, prior to 1980, polysulfide caulks and sealants were frequently formulated with PCBs and
are commonly found in buildings constructed between 1950 and 1980. Although currently available
polysulfide sealants do not contain PCBs, the densities of these types of sealants were used in Table 3 as
reasonable approximations of the densities of polysulfide sealants used in the past. Similarly, the
densities for other priority materials shown in Table 3 are primarily based on current use products that
are similar to products used in the past.
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In addition to the lack of technical data on products in use during the 1950s – 1980s, there is a lack of
data about the impact of age and weathering on priority material densities. Loss of volatile material will
reduce product densities over time, while other weathering factors, such as compression or stretching,
may increase or decrease densities over time. In an attempt to better account for age and weathering,
available literature was reviewed to identify information on the densities of priority materials in
construction and demolition debris and wastes. This type of information was not found on the specific
priority materials of interest. However, US EPA (2016) provides estimates for the weight to volume
ratios (i.e., densities) of a number of construction and demolition (C&D) waste categories. These
categories include concrete, asphalt paving, roofing, wood, gypsum board, metal, rock/gravel/dirt and
sand, and bulk waste. The bulk waste category is a generic catchall grouping for the remainder of C&D
debris that does not fit into one of the other categories. Although the materials that are included in this
generic category are not specified, the priority materials would likely all fall into the generic bulk waste
category when disposed.
Therefore, in the absence of other data, the density for C&D bulk waste may be somewhat comparable
to the densities of aged/weathered priority materials and can be compared to the densities of new
products provided in Table 3. The average priority material densities in Table 3 range from about 1 kg/ft3
to 40 kg/ft3, with an average of 12 kg/ ft3 across all priority materials. The C&D bulk waste density of 8
kg/ft3 fits within the range of the priority material densities reported in Table 3 and is about 30% less
than the average density across all priority materials. This comparison is limited because of the unknown
composition of C&D bulk waste but suggests the densities in Table 3 are reasonable approximations for
aged/weathered materials.
Average Conversion Factors
Use of the conversion factors shown in Table 2 requires information on the application and material
type of the priority building material. It is anticipated that in some cases the available data may be
incomplete or may not match the categories in Table 2. Conversion factors that are not specific to the
priority building material’s application or material type were therefore developed by averaging across
applications/types (Table 4). When calculating the mass of PCBs removed from a demolition site,
conversion factors from Tables 2 and/or 4 should be selected as appropriate given the level of
information available about the associated sample(s).
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Table 3. Dimensions and densities for typical construction applications of priority materials used to develop conversion factors.
Priority Material
Category

Caulk1,2,3,4,5

Rubber Window
Gaskets5

Descriptions of typical
application

polysulfide caulk

0.25

0.38

0.50

0.13

0.19

0.25

42

Expansion joints between
concrete sections (e.g., floor
segments)

polysulfide caulk

0.25

0.5

1

0.125

0.25

0.5

42

Around windows or window
frames

butyl rubber

0.30

0.40

0.50

0.20

0.30

0.40

41

1.0

3.0

5.0

0.5

2.8

5

1.0

2.0

3.0

Around heated transfer piping

Inside walls or crawl spaces

5

Adhesive Mastics
1
2
3
4
5
6
7
8
9
10
11
12

Typical Product
Density (kg/ft3)
Low Mid High

Around windows or window
frames; around door frames

Around HVAC systems/
heaters/boilers
Thermal/Fiberglass
Insulation5

Typical Product Dimensions (Inches)
Width
Depth/Thickness
Low Mid High Low
Mid High

Material

felt insulation6
unfaced blanket
fiberglass7
fiberglass pipe
insulation8
loose fiberglass
fill/batting9
rigid fiberglass foam
board10

Below carpet and floor tiles

floor mastic11

On, under or between roofing
materials and flashing

roof mastic12

n/a

3.5

n/a

Pfeiffer M.J., Darwin, D., 1987.
Panke, J.R. and John P. Cook. 1992.
Hammer & Hand. 2016.
M. Scheffler, M. and J. Connolly, J. 1996.
Jester, T.C. 1995.
Owens-Corning Thermafiber Industrial Felt
Owens-Corning unfaced fiber glass blanket
Owens-Corning fiberglass pipe insulation
Owens-Corning Loose fill insulation and NIST Fiberglass Batt (wall and ceiling insulation)
Owens-Corning Foamular Products - rigid polyurethane foam (PUR/PIR)
Latricrete Premium Mastic
Henry Company Pro-Grade Flashing Cement, Pro-Grade Plastic Cement and Pro-Grade Repair Cement
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1.0

2.5

4.0

0.13

0.19

0.25

0.13

0.19

0.25

1.1

3.3

5.4

0.68
0.68

1.6

2.5

0.59

0.70

0.82

0.32

0.84

1.4

6.2
29

32

36

Table 4. Average conversion factors developed to calculate the mass of each priority material per
building.
Priority Material Category

Conversion Factor

Units

Caulk

0.03

kg/ft

Rubber Window Gaskets

0.03

kg/ft

Thermal/Fiberglass Insulation

0.32

kg/ft2

Adhesive Mastics

0.30

kg/ft2

Term 3: Average fraction of PCBs that enters MS4 due to demolition without
controls
Current Basis
The average fraction of PCBs that enters the MS4 due to demolition without controls has been
estimated at 0.01, based upon professional judgment (i.e., 1% of PCBs in building materials enter MS4s
due to demolition without additional controls beyond standard construction site controls). The MRP 2.0
Factsheet (SFBRWQCB 2015) used this value in Equation 1 for Term 3 (see Table 1).
The one percent value presumably incorporates losses to the environment both at the site and during
disposal and recycling. Conceptually, this approach assumes that without controls, the transport and
fate of the PCBs–containing materials that were in the demolished building fall within three general
categories:
1. Released during the demolition (e.g., as part of an initially airborne plume of small particles) and
settled in a “halo” around the site. Any wash waters used during the demolition (e.g., during
cleaning of equipment, onsite or offsite) that are not fully contained and treated or disposed of
could also transport PCBs–containing materials to the MS4.
2. Removed from the site and disposed of as part of the general waste stream (e.g., at a landfill),
with some fraction potentially released to the environment during the handling, transport, and
disposal process (e.g., during transportation of waste materials by truck to a landfill).
3. Removed from the site with recycled materials, with some fraction potentially released to the
environment during the handling, transport, and recycling process (e.g., during transportation of
waste materials by truck to a transfer station or recycling facility) or returned to the
environment with recycled materials.
This methodology assumes that all PCBs–containing materials released into the environment via any of
the above three categories eventually enter the MS4. For example, permanent storage in onsite or
offsite pervious areas is assumed to be negligible. All three transport and fate categories are presumably
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incorporated into the third term of Equation 1, the average fraction of PCBs that enters MS4s due to
demolition without controls.
This methodology also assumes that the effectiveness of any existing controls (e.g., proper offsite
disposal of PCBs–containing materials, erosion and sediment controls, and other routine construction
site controls) is incorporated into the third term of Equation 1.

Basis for Refinement
BASMAA (2018) summarized the readily available information and studies on the release of PCBs to
stormwater from building materials during demolition activities. Building upon those efforts, a follow-up
literature review was conducted in 2019 to identify any additional information that could be used to
refine the assumed fraction of PCBs that enters MS4s due to demolition without controls in Equation 1,
Term 3 (see Table 1). This literature review was also conducted to identify new information that could
be used to refine Term 4 (i.e., the fraction of PCBs prevented by controls from entering MS4s). This
section summarizes the literature review efforts and identifies the outcomes for Term 3. The literature
review outcomes for Term 4 are presented in the next section.
Literature Review
The literature review conducted in 2019 built upon the information summarized in BASMAA (2018). The
Google search engine as well as specific scientific literature databases and government websites were
searched, including:
•

Google Scholar

•

Google Books

•

SpringerLink

•

Wiley Online Library

•

American Chemical Society

•

ScienceDirect.com

•

Elsevier

•

US EPA Website

Major search terms (and similar variations or combinations of these terms) that were used included the
following:
•

PCBs transport and fate

•

PCBs in soils/stormwater/demolition/building materials/building demolition/building renovation

•

PCBs in caulk/rubber window gaskets/thermal insulation/fiberglass insulation/mastic

•

PCBs contaminated sites/cleanup sites/remediation sites

•

PCBs in school buildings

•

Remediation of PCBs in buildings/building materials

•

Construction and Demolition Debris/Waste
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•

Demolition dust and stormwater impacts

•

Soil contamination from PCB-containing caulk/materials/buildings

•

PCBs in soil after demolition

•

PCB contamination from polysulfide sealants

•

PCB-contaminated soil/demolition dust

•

Mass of PCBs in Building materials

•

Fate of PCBs in the environment/urban environment/caulk/building materials

•

PCBs Source apportionment

•

PCBs Waste characterization

•

Accumulation rates of PCBs in soils

•

PCB cleanup and disposal programs

•

Managing remediation waste from PCB cleanups

•

Handling and disposal of PCBs waste

•

Improved recycling practices/BMP effectiveness and stormwater impacts

•

PCBs sources/emissions/releases from caulk/buildings/schools

•

PCBs emissions during demolition/renovation/abatement/replacement/removal of caulk

•

Dust from demolition and construction sites

In addition, online searches were performed to identify any new research that had cited one or more of
the studies previously described in BASMAA (2018). These citations were reviewed to identify any
relevant studies that may have occurred more recently and relied upon these earlier studies.
Literature Review Outcomes
The 2019 literature review did not find any new information to validate, refine, or further reduce
uncertainty in the assumed value that was used in the MRP 2.0 Factsheet for the fraction of PCBs
entering MS4s due to demolition activity without controls in Equation 1, Term 3 (see Table 1). To date,
the vast majority of research on the release of PCBs contained in building materials has focused on
human health risks and quantifying human exposures via air, ingestion, and/or dermal pathways. It
appears the release of PCBs to stormwater from building materials in general, and specifically during
demolition or renovation activities has not been quantitatively studied, outside of the limited studies
reported previously in BASMAA (2018). These earlier studies developed conceptual models and thought
experiments to estimate the fraction of PCBs released based on the limited measurement data available.
Without new measurement data, however, further attempts to improve upon these efforts and reduce
uncertainty in the current estimate of Term 3 are not warranted.
BASMAA (2018) recommends exploring whether disposal and/or recycling practices have improved in
recent years such that less PCBs would be lost to the environment via these pathways. Evidence was not
found during the literature review of improved recycling or disposal practices implemented in the Bay
Area in recent years that would result in reduced releases of PCBs to MS4s from demolition materials.
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This finding is further supported by anecdotal information about recycling facilities in the South Bay
Area. Over the past 5+ years Santa Clara Valley MRP Permittees have been investigating sources of PCBs
to public ROWs in industrial areas and have frequently targeted facilities where demolition materials are
brought on site for recycling. These investigations have documented poor housekeeping practices,
visible scrap material and soils tracking off sites, and general lack of appropriate stormwater BMPs at
many of these types of facilities which have resulted in citations during municipal stormwater
inspections. Overall, these investigations have found large inconsistencies in materials handling
practices across facilities, and even at the same facility over time. Although not a quantitative
assessment, this information suggests that it is unlikely consistent improvements in recycling practices
across facilities have occurred in recent years.

Term 4: Average fraction of PCBs prevented by new controls from entering MS4
Current Basis
The estimated fraction of PCBs prevented by new controls from entering MS4s has been estimated at
0.8, based mainly upon professional judgment (i.e., 80% of PCBs are prevented from entering MS4s due
to the new programs to manage PCBs during building demolition). The MRP 2.0 Factsheet (SFBRWQCB
2015) used this value in Equation 1 for Term 4 (see Table 1).

Basis for Refinement
As described above, a review of readily available literature was conducted in 2019 to identify any new
information that could be used to refine the assumed effectiveness of controls to prevent PCBs from
entering MS4s (Term 4). The literature review efforts are summarized in the above section on Term 3.
This section presents the outcomes of the literature review for Term 4.
Literature Review Outcomes
The 2019 literature review did not find any new information to validate, refine, or further reduce
uncertainty in the assumed value that was used in the MRP 2.0 Factsheet for the fraction of PCBs
prevented by new controls from entering MS4s. However, BASMAA (2018) identified two earlier studies
that estimated 99% capture of PCBs contained in caulk removed from buildings using appropriate
abatement measures (high power vacuums and power washing during removal). Based on these data, a
reasonable assumption is that the new control programs will be similarly effective at capturing PCBs in
priority materials that, prior to demolition, are removed from a building using appropriate abatement
methods. Given the new programs are focused on controlling PCBs in priority materials only, the use of
a lower (80%) value for the overall effectiveness of the controls at preventing PCBs from entering MS4s
(Term 4) appears reasonable.
Using Data from New Program on PCBs Mass in Priority Building Materials
The new management program implemented by Permittees as of July 1, 2019 requires that demolition
project proponents identify priority materials in applicable buildings, collect representative samples for
analysis, and report the concentrations of PCBs. When a sample concentration is equal to or greater
than 50 ppm, the estimated amount of material in the building associated with that sample (and
presumably removed and properly disposed of before the demolition occurs) is also reported. These
concentration and quantity data can be combined to determine the mass of PCBs presumably removed
from the building before demolition. These data represent an estimate of the mass of PCBs removed
from the building via removal of the priority materials (rather than the estimate provided in the MRP 2.0
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Factsheet of the total mass of PCBs in the building in all PCBs-containing materials). Thus, the value of
Term 4 in Equation 1 and Table 1 may be set to 1 when evaluating the PCBs load avoided using PCBs
mass in priority building materials data from the new program, since it may be assumed that the
program removes 100% of the priority materials with PCBs ≥ 50 ppm that were identified by the
sampling protocol.

4. POTENTIAL FUTURE REFINEMENTS TO THIS METHODOLOGY
It should be noted that the new program for controlling PCBs during building demolition is in its early
stages, having begun implementation only recently (i.e., on July 1, 2019). The data generated during the
first fiscal year of the program have not yet been compiled and evaluated. As experience is gained in
implementing the program and the associated data are collected and evaluated, and/or new
information becomes available from any other source, the need may arise to revise the data collection
and assessment methodology presented in this memorandum. As needed, staff from the countywide
programs in the MRP area will work with MRP Permittee and Regional Water Board staff to make any
future refinements to the program and methodology.
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Appendix 12-1
Collection of Street Sweeping Data- Co-permittees
 Summary of Street Sweeping Activities for FY 2019-2020
 Summary of Co-permittee Street Sweeping Activities and Estimated Mean Pollutant Load
Reduction for Copper and Nickel - FY 2019-2020
 Summary of Co-permittee Street Sweeping Activities and Estimated Mean Pollutant Load
Reduction for Lead and Zinc - FY 2019-2020

FY 19-20 Annual Report

September 30, 2020

Summary of Co-permittee Street Sweeping Activities - FY 2019-2020

Municipality

Miles of

Total Miles

Volume of

Removal Rate

Leaves

Yard Waste

Paved Streets

Swept

Material Collected

Vol./ Mile

Collected

Collected

City of Cupertino1,2,3,14,15
City of Los Altos
Town of Los Altos Hills1,2
City of Milpitas
City of Mountain View
City of Palo Alto7
City of San José1,2,8,14
City of Santa Clara9,16,20
City of Sunnyvale4,17,18
West Valley Communities
City of Campbell5,6,10,14,21
Town of Los Gatos14
City of Monte Sereno14,19
City of Saratoga2,11,14
County of Santa Clara
Santa Clara Valley Water
District12
TOTALS

308
108
57
126
340
419
6,930
247
734

9,558
5,793
1,364
10,544
6,685
19,783
60,977
29,837
21,751

1,840
2,322
6
1,780
6,442
1,239
7,366
8,759
12,409

yd3
yd3
yd3
yd3
yd3
yd3
yd3
yd3
yd3

0.19
0.40
0.005
0.17
0.96
0.06
0.12
0.29
0.57

yd3/miles
yd3/miles
yd3/miles
yd3/miles
yd3/miles
yd3/miles
yd3/miles
yd3/miles
yd3/miles

149
110
28
275
232

9,339
2,849
154
6,600
10,078

2,784
1,318
49
2,486
2,400

yd3
yd3
yd3
yd3
yd3

0.30
0.46
0.32
0.38
0.24

yd3/miles
yd3/miles
yd3/miles
yd3/miles
yd3/miles

--10,063 miles

AVERAGE

---

--yd3
51,200
13
(33,255 tons)
yd3
3,657

195,312 miles
13,951 miles

---

8,695
14,226
86
21,685
340
10,500
49,552
1,785
1,930

yd3
yd3
yd3
yd3
yd3

3
64,107 yd

0.26

yd3/miles

Notes:
1. Leaf litter included in material removed.
2. No leaf removal program other than routine street sweeping or yard waste collection.
3. Regenerative air equipment is used for sweeping.
4. Report total miles covered by sweepers including areas operated in tandem or repeated.
5. Heavy leaf areas are swept weekly.
6. Heavy leaf sweeping conducted in January.
7. Food scraps are collected as part of yard waste collection program.
8. DOT uses a small parking lot sweeper for cleaning small tight areas. .
9. Annual Cleanup Campaign - residential streets are only swept once during the durationof the Cleanup Campaign (4 weeks).
10. Performed two enhanced sweeps per month in areas of heavy parking traffic. (e.g., apartment complexes and commercial buildings).
11. Beginning July 1, 2012, sweeping on residential streets has increased from once a month to twice a month.
12. Does not conduct street sweeping.
13. To determine the total volume of material removed in tons, it is necessary to convert cubic yards to tons. It is estimated that the average density of street sweeping material is 1,299 pounds per cubic
yard (0.6495 tons per cubic yard) (Source: EOA, Inc., October 1996, Estimation of Copper Collected Through Street Sweeping Efforts. Prepared for San Mateo Countywide Stormwater Pollution
Prevention Program). A value of 44,052 tons is calculated when 67,824 cubic yards is converted over to tons (67,824 cubic yards* .6495 tons/cubic yard= 44,052 tons).
14. Co-permittees co-mingle leaf litter with yard trimmings. The value reported represents the total weight or total volume of yard waste collected by individual Co-permittees. Co-perrmittees do not have
the ability to separate the weight or volume of leaves from this waste stream.
15. As in previous years, the City of Cupertino promoted leaf collection. Advertisements were placed on social media to promote moving cars to allow access to the curb. Door hangers were placed in
certain parts of a neighborhood to promote extra leaf collection. Additional sweeping was added to a section of Foothill Expressway to control gravel debris.
16. Leaf Season is November and December. During the annual clean-up campaign, street sweeping crews were reassigned to follow clean-up campaign crews
17. Staff posted twelve (15) street for special sweeps
18. Posted four streets and performed 34 special sweeps.
19. Two days of sweeping once every quarter (four times/year). COVID-19 sweeping occurred October to December.
20. Starting in March 2020, there was a brief lapse in street sweeping due to the Covid-19 pandemic and the associated shelter-in-place order. Street sweeping frequency has since returned to pre Covid19 levels.
21. Parr Ave. swept at Capri School.

streetsweeping_data-FY19-20.xls Table Street

1

14,799 tons
135,575 tons
10,727 yd3

7,590
7,403
1,011
2,488
---

yd3
yd3
tons
yd3

tons
tons
tons
tons

--168,952 tons
3
55,333 yd

Summary of Co-permittee Street Sweeping Activities and Estimated Mean Pollutant Load Reduction for Copper and Nickel - FY 2019-2020
Estimated Mean Pollutant Load Reduction (Pounds)

Municipality

City of Cupertino
City of Los Altos
City of Los Altos Hills
City of Milpitas
City of Mountain View
City of Palo Alto
City of San José
City of Santa Clara
City of Sunnyvale3
West Valley Communities
City of Campbell
Town of Los Gatos
City of Monte Sereno4
City of Saratoga
County of Santa Clara
Santa Clara Valley Water
District1
TOTALS

Volume of Material Collected
(Cubic Yards)

Miles of
Paved
Streets

Res.

Com.

Ind.

Total

Res.

Com.

Ind.

Total

Res.

Com.

Ind.

Total

Res.

Com.

Ind.

Total

308
108
57
126
340
419
6,930
247
734

6,723
3,803
1,364
5,482
4,188
12,132
36,084
22,509
13,041

2,835
1,990
--5,062
1,502
5,983
5,307
--5,957

--------996
1,668
19,586
7,328
2,753

9,558
5,793
1,364
10,544
6,685
19,783
60,977
29,837
21,751

1,216
1,710
6
940
4,007
759
4,655
6,315
8,977

624
612
--841
1,467
376
818
--2,323

--------968
104
1,893
2,444
1,109

1,840
2,322
6
1,780
6,442
1,239
7,366
8,759
12,409

24.78
34.85
0.13
19.14
81.65
15.47
94.86
128.68
182.93

12.57
12.33
--16.94
29.55
7.57
16.48
--46.79

--------104.63
11.24
204.62
264.18
119.87

37.35
47.18
0.13
36.08
215.83
34.28
315.95
392.86
349.59

48.98
68.88
0.26
37.84
161.39
30.57
187.49
254.36
361.57

24.88
24.41
--33.52
58.49
14.99
32.61
--92.62

--------20.25
2.18
39.61
51.14
23.20

73.86
93.28
0.26
71.36
240.13
47.74
259.72
305.49
477.40

149
110
28
275
232

6,702
1,212
154
5,040
---

2,637
1,637
--1,560
10,078

-----------

9,339
2,849
154
6,600
10,078

1,568
489
49
1,928
---

1,216
829
--558
2,400

-----------

2,784
1,318
49
2,486
2,400

31.95
9.96
1.00
39.29
---

24.49
16.69
--11.24
48.34

-----------

56.45
26.65
1.00
50.53
48.34

63.16
19.70
1.97
77.66
---

48.48
33.03
--22.25
95.69

-----------

111.64
52.73
1.97
99.90
95.69

10,063

118,434

44,548

32,331

195,312

32,619

12,063

6,518

51,200

665

243

705

1,612

1,314

481

136

1,931

Miles Swept

Copper2

Nickel3

Notes:
1. Does not conduct street sweeping.
2. To determine the estimated pollutant load reduction of copper (in pounds), the volume of material collected from each Co-permittee land use type (i.e., residential, commercial and industrial) was multiplied by the mean concentration of trace metal content for street sweeping samples determined in the
study entitled Chemical and Physical Characteristics of Street Sweeping Sediments in Tampa, Florida, May 1999. In this study, the mean copper concentration for samples collected in residential areas (n=51) was 23.51 mg/kg. In addition the mean copper concentrations for samples collected in
commercial (n=17) and industrial (n=7) areas was 23.24 mg/kg and 124.71 mg/kg, respectively. These values were then converted over to pounds and summed to represent the estimated mean pollutant load reduction for copper. A sample calculation is as follows:
(1216*23.51*6.43*0.785*0.85)/(0.00495*1000*1000) =24.78
3. To determine the estimated pollutant load reduction of nickel (in pounds), the volume of material collected from each Co-permittee land use type (i.e., residential, commercial and industrial) was multiplied by the mean concentration of trace metal content for street sweeping
samples determined in the study entitled Chemical and Physical Characteristics of Street Sweeping Sediments in Tampa, Florida, May 1999. In this study, the mean nickel concentration for samples collected in residential areas (n=51) was 46.47 mg/kg. In addition the mean
nickel concentrations for samples collected in commercial (n=17) and industrial (n=7) areas was 46.00 mg/kg and 24.14 mg/kg, respectively. These values were then converted over to pounds and summed to represent the estimated mean pollutant load reduction for nickel. A
sample calculation is as follows: (1710*46.47*6.43*0.785*0.85)/(0.00495*1000*1000)= 68.88
4. The City of Monte Sereno is entirely residential zoned development. However, for the purposes of applying pollutant load rates, the City Hall parking lot area is reported separately and categorized as commercial type of use.

2

Summary of Co-permittee Street Sweeping Activities and Estimated Mean Pollutant Load Reduction for Lead and Zinc - FY 2019-2020

Estimated Mean Pollutant Load Reduction (Pounds)

Municipality

City of Cupertino
City of Los Altos
City of Los Altos Hills
City of Milpitas
City of Mountain View
City of Palo Alto
City of San José
City of Santa Clara
City of Sunnyvale
West Valley Communities
City of Campbell
Town of Los Gatos
City of Monte Sereno4
City of Saratoga
County of Santa Clara
Santa Clara Valley Water
District1
TOTALS

Volume of Material Collected
(Cubic Yards)

2

3

Mile of
Paved
Streets

Res.

Com.

Ind.

Total

Res.

Com.

Ind.

Total

Res.

Com.

Ind.

Total

Res.

Com.

Ind.

Total

308
108
57
126
340
419
6,930
247
734

6,723
3,803
1,364
5,482
4,188
12,132
36,084
22,509
13,041

2,835
1,990
--5,062
1,502
5,983
5,307
--5,957

--------996
1,668
19,586
7,328
2,753

9,558
5,793
1,364
10,544
6,685
19,783
60,977
29,837
21,751

1,216
1,710
6
940
4,007
759
4,655
6,315
8,977

624
612
--841
1,467
376
818
--2,323

--------968
104
1,893
2,444
1,109

1,840
2,322
6
1,780
6,442
1,239
7,366
8,759
12,409

46.16
64.92
0.24
35.67
152.12
28.81
176.72
239.74
340.80

60.03
58.90
--80.89
141.13
36.17
78.70
--223.49

--------98.16
10.55
191.97
247.85
112.46

106.20
123.82
0.24
116.56
391.41
75.54
447.39
487.59
676.76

62.14
87.39
0.32
48.01
204.77
38.79
237.89
322.72
458.76

42.54
41.73
--57.31
100.00
25.63
55.76
--158.36

--------80.79
8.68
157.99
203.97
92.56

104.68
129.12
0.32
105.33
385.56
73.10
451.64
526.69
709.67

149
110
28
275
232

6,702
1,212
154
5,040
---

2,637
1,637
--1,560
10,078

-----------

9,339
2,849
154
6,600
10,078

1,568
489
49
1,928
---

1,216
829
--558
2,400

-----------

2,784
1,318
49
2,486
2,400

59.53
18.56
1.86
73.19
---

116.99
79.71
--53.68
230.90

-----------

176.52
98.27
1.86
126.88
230.90

80.13
24.99
2.50
98.53
---

82.89
56.48
--38.04
163.61

-----------

163.03
81.47
2.50
136.57
163.61

10,063

118,434

44,548

32,331

195,312

32,619

12,063

6,518

51,200

1,238

1,161

661

3,060

1,667

822

544

3,033

Miles Swept

Zinc

Lead

Notes:
1. Does not conduct street sweeping.
2. To determine the estimated pollutant load reduction of lead (in pounds), the volume of material collected from each Co-permittee land use type (i.e., residential, commercial and industrial) was multiplied by the concentration of trace metal content for street sweeping
samples determined in the study entitled Street Sweeping for Pollutant Removal, Department of Environmental Protection, Montgomery County, Maryland, February 2002. In this study, the lead concentration for samples collected in residential areas was 43.8 mg/kg.
In addition the lead concentrations for samples collected in commercial and industrial areas was 111 mg/kg and 117 mg/kg, respectively. These values were then converted over to pounds and summed to represent the estimated mean pollutant load reduction for lead.
A sample calculation is as follows: (1216*43.8*6.43*0.785*0.85)/(0.00495*1000*1000)= 46.16
3. To determine the estimated pollutant load reduction of zinc (in pounds), the volume of material collected from each Co-permittee land use type (i.e., residential, commercial and industrial) was multiplied by the mean concentration of trace metal content for street
sweeping samples determined in the study entitled Chemical and Physical Characteristics of Street Sweeping Sediments in Tampa, Florida, May 1999. In this study, the mean zinc concentration for samples collected in residential areas (n=51) was 58.96 mg/kg. In
addition the mean zinc concentrations for samples collected in commercial (n=17) and industrial (n=7) areas was 78.65 mg/kg and 96.29 mg/kg, respectively. These values were then converted over to pounds and summed to represent the estimated mean pollutant
load reduction for zinc. A sample calculation is as follows: (1710*58.96*6.43*0.785*0.85)/(0.00495*1000*1000)= 87.39.
4. The City of Monte Sereno is entirely residential zoned development. However, for the purposes of applying pollutant load rates, the City Hall parking lot area is reported separately and categorized as commercial type of use.
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