Contra Costa PCBs and Mercury TMDL Control Measure Plan and Reasonable Assurance Analysis

APPENDIX B
BASMAA Source Control Loads Reduction
Accounting for RAA Report




W Bay Area
ﬁ Stormwater Management
ol

~~~~ Agencies Association

SOURCE CONTROL LOAD
REDUCTION ACCOUNTING

FOR REASONABLE ASSURANCE ANALYSIS

Prepared for

Bay Area Stormwater Management Agencies Association

Prepared by
Geosyntec Consultants, Inc. Geosy-ntec (D4

consultants

1111 Broadway, 6 Floor
Oakland, California 94607

EOA, Inc.
1410 Jackson Street
Oakland, California 94612

Project Number: LA0499

August 11, 2020




7//////// Bay Area

Stormwater Management

Agencies Association

TABLE OF CONTENTS

I. INTRODUCTION ..ottt ettt ettt e e e et e e e te e e eaaeeeeaseeetaeesasaeesasaeesaseeennseeenseas 1
O B B 3 o) ¢4 (0] 11 Vo APPSR 1
1.2 REPOTE OVEIVIEW ...veiiiiieiiiieeiiieeeiieeesiteeestteestteesteeestaeesssaeessseeassseeessseeessseeensseeensseesnseeens 2
1.3 Source Control Load Reduction Accounting Basis.........cccccecuveeeiiieriieeniieeiee e 2
2. SOURCE AREA IDENTIFICATION AND ABATEMENT PROGRAM.............cccuveeuunennne. 5
2.1 Control Measure DESCIIPLION .....ccveieeiieeeiieeiiieeiiee et eieeesseee e teeesaeeesaeeesaeeennaeeensneens 5
2.2 Loads Reduced Accounting Methodology ........ccccuveeriiiiiiiiiiiiieeiieecee e 6
2.3 REPOTEINE ....eiieiiieeiiee ettt ettt e et e et e et e e e taeeetaeesssaeesssaeessseeensseeanssaeesseeensseens 7
3. PCBS IN BUILDING MATERIALS MANAGEMENT PROGRAM .......ccccccovvivviierieennen. 8
3.1 Control Measure DESCIIPHION ........eeecuiieeiieeeiieecieeesieeerteeerteeeeeesieeesreeesebeeessseeensaeeenns 8
3.2 Loads Reduced Accounting Methodology .........c.cceviiieiiiieiiieiiieeie e 8
3.3 REPOTEING ..eeiiiiiieeiee ettt e ettt e et e e e taee e taeeesaeeessaeesnsaeeassaeensseeensseeessaennes 9
4. PCBS IN ELECTRICAL UTILITIES MANAGEMENT PROGRAM .......cccccoovvieviiiennnn, 11
4.1  Control Measure DESCIIPLION .....cccueiieuieeiiieeiiieeiieeetieeeiveeeireesteeesaeeeseseeensseeesseeennnas 11
4.2 Loads Reduced Accounting Methodology ..........cceeeeiieeiiiiiiiiieeiieeciee e 11
O T ) 10 ) 4 31 U TUSSPSRRR 13
5. PCBS IN ROADWAY AND STORM DRAIN INFRASTRUCTURE CAULK
MANAGEMENT PROGRAM ......ccooiiieieee ettt 14
5.1  Control Measure DESCIIPLION .......ccuvieruieriieriienieetieeieeriteeieeite e esteeseeeeaeesereeseeeneeenne 14
5.2 Loads Reduced Accounting Methodology ..........cceevvieiiiiniieniieniieiieee e 15
5.3 REPOILING ..cueiieiiieiiieiie ettt ettt et et et eeateesbeesabeebeesabeesbeassseeseesaseenseessseenseesnseenne 16
6. ENHANCED OPERATIONS AND MAINTENANCE PROGRAM........cccocovvvviiiiieeien, 17
6.1  Control Measure DESCIIPLION .......ccuvieruieriieriieeieeiieeieeieeeteeiee et eseeeebeeseneeseesese e 17
6.2 Loads Reduced Accounting Methodology ..........cceeviieiiiiiiieniieiiieiieeie e 17
6.2.1 Enhanced Inlet Cleaning (With and Without Small Full Trash Capture
Devices) and Street SWEEPING ... ..eevevveeeiiiieeiieeeiieeeieeerreeesveeesveeeaeeeeaeeeaeeeas 17
6.2.2 Pump Station Cleanout, Storm Drain Line Cleanout, Street Flushing, and
Culvert/Channel DesSilting.........cccueevuierireiiieniieiieiie et 17
0.3 REPOTLING ..ueiiiniieiiieeiieeie ettt ettt et et e et e s tte e bt esabeebeesabeesbeassseenseesaseenseessseenseessseenne 18
7. TRASH FULL CAPTURE SYSTEMS IMPLEMENTATION PROGRAM ........cccccoeueee.. 19
7.1 Control Measure DESCIIPLION .......ccuvieruieriieiiieeieetieeieeieeeteeieesreesteeseeeeaeeseneeseesneeenne 19
7.2 Loads Reduced Accounting Methodology ..........cceeviieiiiiiiieniieiiieiieeieece e 19
7.3 REPOTEING ..cuetieniieiieeiieeie ettt et ettt ettt e s tte et e e sabeebeesabeesbeassseenseesaseenseessseenseennseenne 19

Source Control Load Reduction for RAA i August 11, 2020



W Bay Area

Stormwater Management

Agencies Association

8. DIVERSION TO POTW PROGRAM .....oooiiiieiiiieteteeeesieeie ettt 20
8.1  Control Measure DeSCIIPLION ........c.eecuieriieeiiieiieeieeiie et eeee et esiee e steeebeeseesaeeeaeeeenas 20
8.2 Loads Reduced Accounting Methodology ..........c.cevueeiieniiiiiiinieeiieie e 20
8.3 REPOTTING c.eevieiiieieieeiteeiie ettt ettt ettt e et e e esbe e st e esbeeseesaseenseeenbeenseesnseenseennnas 20
9. MERCURY LOAD AVOIDANCE AND REDUCTION PROGRAM.......cccccvvvevieieeannen. 21
9.1  Control Measure DESCIIPLION .......ccuvieruieriieriienieetieeieesieesieeitesreesteesaeeaeeseneeseesnseenne 21
9.2 Loads Avoided/Reduced Accounting Methodology ..........ccccoeeviieniiniieniieniieiieee, 21
0.3 REPOIEING ..cuetieiiieiiieiieeie ettt ettt et e et e bt esateesbeesabeebeeesbeesseassseenseesaseenseessseenseessseenne 23
10. PROGRAM UPDATES AND REFINEMENTS ......cccoiiiiieeeeeeeeeeee e 24
11. REFERENCES .....oitiie ettt sttt sttt st s saeene s 25
LIST OF TABLES
Table 1-1: Land Use-Based Yields for PCBs and Mercury............cccecceeveiienieniieeniesieeiieeieeeeee 4
Table 3-1: Terms Used to Estimate the Loading of PCBs in Building Materials for MRP 2.0 ..... 9
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................. 12
Table 5-1: Bridge Load Calculation Data INPULS ........cccveeiieiiiiiiiiiieiecie e 15
Table 5-2: Total Calculated Loads for Bridges within the MRP Area, Built and/or Reconstructed
PLIOT 10 1O ..ttt ettt b ettt b et e a e bt ettt e sb e et e saeenee 15
Table 5-3: Long-Term Load Reduction (i.e., Replacement of PCBs-Containing Joints in All
OLdET BIIAZES) .. vvteuveeeiieeiieeiie ettt ettt et et et te st et esateesbeassbeensaessbeesseessseensaessseanseesssesseensseans 16
Table 9-1: Mercury Recycling Conversion Factors and References ..........cccceeeeveeeviieniieencneen, 22

Source Control Load Reduction for RAA ii August 11, 2020



Appendix A:
Appendix B:
Appendix C:
Appendix D:

Appendix E:

Appendix F:

Appendix G:

Appendix H:

Appendix I:

7//////// Bay Area

Stormwater Management

Agencies Association

LIST OF APPENDICES
Source Property Yield Analysis

Urban Sediment Concentration Statistics
Source Area Investigation and Abatement Guidance

Source Property Referral Site Information Form and Source Property Self
Abatement Report Form

BASMAA Regional Stressor/Source Identification (SSID) Project Final Report
PCBs from Electrical Utilities in San Francisco Bay Area Watersheds

Load Reduction Credit for 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

Large Trash Capture Device Unit Efficiency Factor Data Analysis

Source Control Load Reduction for RAA il August 11, 2020



W Bay Area

Stormwater Management

Agencies Association

ACRONYMS AND ABBREVIATIONS

ACCWP Alameda Countywide Clean Water Program

BASMAA Bay Area Stormwater Management Agencies Association
CCCwP Contra Costa Clean Water Program

GSI Green Stormwater Infrastructure

GIS Geographic Information System

IMR Integrated Monitoring Report

mg/ac/yr milligram per acre per year

mg/kg milligram per kilogram

MPC Monitoring and Pollutants of Concern Committee

MRP Municipal Regional Permit

MS4 Municipal Separate Storm Sewer System

NPDES National Pollutant Discharge Elimination System

O0&M Operation and Maintenance

OFEE Oil-Filled Electrical Equipment

PCBs Polychlorinated Biphenyls

PG&E Pacific Gas and Electric Company

POC Pollutants of Concern

POTW Publically Owned Treatment Works

RAA Reasonable Assurance Analysis

ROW Right-of-Way

SCVURPPP Santa Clara Valley Urban Runoff Pollution Prevention Program
SFEI San Francisco Estuary Institute

SFBRWQCB San Francisco Bay Regional Water Quality Control Board
SMCWPPP San Mateo Countywide Water Pollution Prevention Program
TMDL Total Maximum Daily Load

WY Water Year

Source Control Load Reduction for RAA iv August 11, 2020




7///////// Bay Area

Stormwater Management

Agencies Association

1. INTRODUCTION

1.1 Background

Municipal Regional Permit (MRP; SFBRWQCB, 2015') 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.1ii.(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? 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.
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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:

e Source Property Identification and Abatement;

e Management of PCBs in Building Materials;

e Management of PCBs in Electrical Utilities;

e Management of PCBs in Roadway and Storm Drain Infrastructure;
e Enhanced Operations and Maintenance Control Measures;

e Trash Full Capture Systems Implementation;

e Diversion to Publicly Owned Treatment Works (POTW); and

e Mercury Load Avoidance and Reduction.

The appendices present:

e A summary of how the land used-based PCBs and mercury yields were developed;
e A statistical summary of the observed urban sediment concentrations;
e 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;

e Enhanced street sweeping efficiency factors; and

e Non-inlet-based trash capture device unit efficiency factor data analysis.

1.3 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.

Source Control Load Reduction for RAA 2 August 11, 2020
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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 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 concentrations on fine sediment
particles as particle ratios® 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* 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.

3 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).
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Table 1-1: Land Use-Based Yields for PCBs and Mercury

Source Property 5,078 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

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® 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:

Load of PCBs Reduced = SP, ¢ (SPy — OCOTy)

Where:
SPy = Source property area (acres (ac))
SPy = Source property PCBs yield (mg/ac/yr)
OCOTy = Old Commercial/Old Transportation land use PCBs yield (mg/ac/yr)

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
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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).

23 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:

e 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.

e 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.

e The municipality reviews the Screening Form to make sure it is filled out correctly
and 1s complete and works with the applicant to correct any deficiencies.

e The municipality then issues the demolition permit or equivalent, according to its
procedures.

e 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:

n
Load of PCBs Reduced = Z(Ni o M; e SW))| o Ef
i=1
Where:
N; = Number of applicable buildings demolished each year (units/yr)
M; = Average mass of PCBs per applicable building (mg/unit)
SW; = Average fraction of PCBs that enters the MS4 due to demolition without

controls (%)
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E¢

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. Number of applicable buildings' demolished per year 50 buildings/year
Average mass of PCBs per applicable building 5 kg

3. Average fraction of PCBs that enters MS4s due to demolition 001 dimensionless
without controls? ) fraction

4. Average fraction of PCBs prevented by controls? from entering 08 dimensionless
MS4 ) fraction

! Applicable buildings: constructed from 1950 through 1980 with PCBs concentration in caulks/sealants greater than 50 ppm,
excluding single family residential and wood frame buildings.

The 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:

n
Load of PCBs Reduced = [Z(LRi)

=1

Where:
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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:

Load of PCBs Reduced (LR) =Ly ¢ ER, ¢ Y;

Where:

Lo = Estimated annual load of PCBs that enters MS4 from OFEE at the start of
the PCBs TMDL.

ER, = 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.

Y; = 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.

T e [ RS o

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

Lo to stormwater from transformers and large capacitors in 2005 (see Appendix E for I ke/yr
details on how this value was developed).
Percent of PCBs prevented from entering MS4 due to ongoing equipment

ER, removals; these values are assumed equivalent to the annual equipment removal 1.3-4.38 %lyear

rates for municipally owned electrical utilities in the Bay Area between 2005 and (Average=2.3)
2020 (see Appendix E for details on how these values were developed).
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Y. The time period of interest since the start of the PCBs TMDL is the fifteen years 15 cars
" | between 2005 and 2020. Y
Y; 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:

e Estimates of the current annual PCBs loads released to the MS4 from OFEE, based on the
best available data;

e 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 PCBs-
containing 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 Loadpcss, Bridges = Densitysealant * Concentrationpcss * D Volume seatant, bridges
Where:

Densitysealant = average sealant density [kg/m®]

Concentrationpcps = empirically derived concentration of PCBs [mg/kg]

Y Volume scalant, bridges = Volume of sealant in all applicable bridges [m?]

The volume of joint sealant was calculated using an assumed cross-section of sealant, multiplied
by the assumed length of applied sealant:

Volume scatant, bridges = Cross-Sectionseatant * Lengthseatant
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

. wmpwe [ Rewt [ umits [ Sowee |

Density of Sealant 1,100 kg/m? Takhar, 2013
Cross-Section of Sealant 1 square inch Caltrans, 2007
PCBs Concentration 184 mg/kg 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

s | o | g | o

Alameda 3.8 11.2 340
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 12.6 39.0 1,477

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)

Alameda 19 38 56 112
Contra Costa 8 17 37 73
San Mateo 12 25 36 72
Santa Clara 19 37 50 101
Solano 5 9 16 32
Total 63 126 195 390

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:

Annual Load of PCB Reduced = P, » Py » EEf

Where:
Py = Catchment area for enhanced O&M measure (acres)
Py = Area-weighted PCBs yield (mg/acre-year) for the enhanced O&M
catchment area based on land use yield (see Table 1-1)
EE¢ = 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).

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:

Enhancedir = Current r— Baselinerr
Where:
Currentrr = Volcurrent * %Sed ¢ p « Conc
BaselineLr = VolBaseline * %0Sed ¢ p * 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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Volgaseline = Average volume of material collected via the O&M control
measure in baseline years (prior to and including Fiscal Year 2001-
02) (m*/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)

p = 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:

e 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).

e Baseline and current volumes of material collected.
e Assumptions/data on the percent of the material that was <2 mm
e Assumptions/data on sediment density

e The calculated loads reduced.
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7. TRASH FULL CAPTURE SYSTEMS IMPLEMENTATION PROGRAM

71 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
baftle 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:

Load of POC Reduced = P, Py * Ef

Where:
Py = Tributary area treated by large full trash capture device (acres)
Py = Area-weighted PCBs or mercury yield (mg/acre-year) (see Table 1-1)
E¢ = Efficiency factor for large full trash-capture devices (assumed to be 20%)°

7.3 Reporting

The following information will be reported for large full trash capture projects:
e Project name, type of device, and location.
e The year that project construction was completed.
e Total project tributary drainage area.

e The land use area(s) for the project and the area-weighted land use-based yield for the
project area.

e 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:
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)

8.3 Reporting

For diversions, a project-specific report will be prepared that describes the diversion and project-
specific 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:

e Sale of cars that have light switches containing mercury;
e Sale or distribution of fever thermometers containing mercury without a prescription;
e Sale of mercury thermostats; and,
e 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-oft 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)
And:
BaseLoadLST = BaseMassL/S/T « BaseNumL/S/T « T
CurLoadLST = CurMassL/S/T ¢« CurNumL/S/T « T
Where:
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BaseMassist = 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; 2.9¢g per switch; and
4g per thermostat).

BaseNumysr = Number or weight of lamps (L), switches (S), and thermostats (T)
improperly discarded into the environment in 2002.

CurNumgst = 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%).

And:
BaseNumLST = BaseSpentL/S/T - BaseRecycleL/S/T
CurNumLST = CurSpentL/S/T - CurRecycleL/S/T
Where:
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

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

. Mtem [  ConversionandCitaion |

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.

Fluorescent Lamps 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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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
Compact Fluorescent Lamps electricity will be capped at 5 mg per unit. Each CFL recycled is assumed to
(CFLs) 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

High Intensity Discharge (HID) k).

Lamps Source NEMA Opposition to Ban on Mercury Containing Headlamps, 2004
http://www.nema.org/Policy/Environmental-
Stewardship/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.
Thermostats 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.

Switches 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.

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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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’ 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® 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® 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).

7 800-m grid, from PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu.

8 Particle ratios = pollutant concentration in water (ng/L) / suspended sediment concentration (mg/L), equivalent to
mg/kg.

® The calibration for PCBs is “reasonable” but there remains a lower confidence in the calibration for mercury (Wu et
al., 2017).
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Table A-1: RWSM Land Use-Based Yields for PCBs and Mercury

| ey | |

Old Industrial and Source Areas 259 53
Old Commercial and Old Transportation 49 57
Old Residential 2.8 57
New Urban 0.4 4
Agriculture/Open Space 0.4 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

| LandUseCategory | TotalPCBs(ngL) |  Total Mercury' (ng/l) |

Old Industrial and Source Areas 204 40
Old Commercial and Old Transportation 40 63
Old Residential 4 63
New Urban 0.2 3

Agriculture/Open Space 0.2 80

1. The model calibration for PCBs is “reasonable” but there remains a lower confidence in the calibration for mercury (Wu et al.,
2017).

A3 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.

Source Control Load Reduction for RAA A-4 August X, 2020



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.

1411 Industrial Rd, San

EKI Environment and Water, 2018. Letter
from EKI to Mark Johnson, RWQCB,
October 8, 2018. Subject: PCB Storm

Carlos 1.66 236.31 418.00 5 Drain Sediment Sampling Results 1411
Industrial Road, San Carlos, CA (EKI
B80090.00)

270 Industrial Road and

495 Bragato Rd, San GHD, 2016. Incremental Sampling

) . 1 i

Carlos. (Delta Star 3.40 28.36 122.00 14 Investigation Report. August 4.

Inc./Tiegel

Manufacturing Co.)

335 Brokaw  Road, 3.56 3.56 3.56 1 SCVURPPP POC Monitoring

Santa Clara

1645 Old  Bayshore | ., o, 11.91 11.91 1 SCVURPPP POC Monitoring

Highway, San Jose

1695 and 1775

Monterey Highway, 5.47 6.26 7.06 2 SCVURPPP POC Monitoring

San Jose

1800 South Monterey 1.79 2.70 3.61 2 | SCVURPPP POC Monitoring

Road, San Jose

Union Pacific Railroad CW4CB Final Report/database

at Schallenberger Road, 2.80 2.80 2.80 1 (http://basmaa.org/Clean-Watersheds-

San Jose for-a-Clean-Bay-Project)

Union Pacific Railroad GHD, 2017. Remedial Investigation

nion Pacific Railroa Report. Union Pacific Railroad Property,

Leo Avenue’ San Jose 0.02 12.86 127.00 45 Leo Avenue ROW, San Jose, CA.
September.
Kleinfelder, 2006. Private Property
Sediment Sampling Report: Ettie Street

ETT11 1, Oakland 3.70 3.70 3.70 1 Watershed, Oakland, California.
Kleinfelder West, Inc.

3430 Wood Street, .

Oakland (Granite Expo) 93.41 93.41 93.41 ! ibid

1797 12 St, Oakland

(Cole Brothers Auto 1.67 1.67 1.67 1 ibid

Wrecker)

3015 Adeline St,

Oakland (California 6.08 6.08 6.08 1 ibid

Electric)

1266 14™ St, Oakland o

(Amtech Lighting) 5.70 5.70 5.70 1| ivia

3425 Ettie St, Oakland o

(Allicd Painter) 1.75 1.75 1.75 1| ivia

2838 Hannah St,

Oakland (Former 0.74 9.23 17.73 2 ibid

Giampolini)

3428-3434 Helen o

Street. Oakland (ACM) 10.62 10.62 10.62 1| ibid
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1639 18" St, Oakland

(Martinez Bros 1.95 1.95 1.95 1 ibid
Trucking)
2601-2812 Peralta St,
Oakland (Custom Alloy 1.78 7.09 14.73 4 ibid
Scrap Sales)
Forensic Analytical Environmental
Health Consultants, 2017. PCB Soil and
280 West MacArthur Sediment Waste Characterization and
. Disposal Plan, Kaiser Permanente
Blvd, Oakland (Kaiser 0.01 1.67 27.20 101 Medical Center Oakland Legacy Tower
Oakland) Demolition Project, 280 West
MacArthur Boulevard, Oakland, CA.
Revised April 21, 2017.
710 73" Avenue, Fugro Consultants, Inc. 2016. Limited
Oakland (Former Aero 0.01 101.42 790.00 8 Soil Sampling Investigation, 710 73
H Avenue, Oakland, CA. January.
Plating) Yy
d CDM Smith, 2014. Report of Findings
700 73 Avenue, for Data Gaps Investigation Phase B -
Oakland (Union Pacific 0.92 88.16 1,100 14 On-site Investigations, Union Pacific
i ailroad Company Property, r
Railroad) Railroad C P 700 73rd
Avenue Oakland, CA. November 14.
5441 International Geosyntec Consultants, 2009. Feasibility
Study Report for the GE Site at 5441
Boulevard, Oak.land 0.03 248.36 11,000 134 International Boulevard, Oakland, CA.
(General Electric) June.
4560 Hofltmz Street, EKI, 2016. Corrective Action Work Plan
Emeryville (Former — Shallow Soil Excavation, Former
South Southern Pacific 0.03 0.40 1.91 6 SPRR Parcel South of 53 Street,
Railroad) Emeryville, CA. June 29.
Lawrence Berkeley National Laboratory,
OneLClyclotron Rd, 2016. Quarterly and Semiannual Progress
Berkeley (Lawrence Reports, for the LBNL Hazardous Waste
Berkeley National 0.0019 3.23 135.0 227 Facility Permit. Environmental
Restoration Program. August 1993
Laboratory) through February 2016.
Contra Costa County 2015 POC
CC-SPL-600-P 1.29 1.29 1.29 1 Sampling
i rcadis, . San Diego Street
San Diego St, Arcadis, 2016. San Diego S
Rich d (San Di 0.03 012 1.20 14 Transformer Oil Release Cleanup and
ichmon an D1ego : : : Closure Report, West End of San Diego
St) Street Richmond, CA, February.
hesl APEX, 2018. PCB Characterization
1014 Chesley Ave, Report, World Oil Corporation Property,
Richmond (World Oil) 0.01 0.79 6.50 70 1014 Chesley Avenue, Richmond,
California. July 13.
1215 Willow Pass Ground Zero Analysis, 2016. Phase 1T
Road, Pittsburg 0.02 1.19 5.60 10 Investigation at 1215 Willow Pass Road,
(Molino) Pittsburg, November 11.
Average for All Properties 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.

. statistie | PCBs(mgkg |

Maximum 11,000
90™ Percentile 36.90
75th Percentile 4.80
Average 57.71
Median 0.57
25™ Percentile 0.069
10™ Percentile 0.0020
Minimum 0.0019
N 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/m?*/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 vyield value for old industrial/source areas will be used for load
reduction accounting.

A4 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 A-7 August X, 2020



A.5 REFERENCES
Gilbreath, Alicia, 2019. Personal communication via email, 2/26/2019.

McKee, L.J., Gilbreath, A.N., Wu, J., Kunze, M.S., Hunt, J.A., 2014. Estimating Regional
Pollutant Loads for San Francisco Bay Area Tributaries using the Regional Watershed
Spreadsheet Model (RWSM): Year’s 3 and 4 Progress Report. A technical report prepared
for the Regional Monitoring Program for Water Quality in San Francisco Bay (RMP),
Sources, Pathways and Loadings Workgroup (SPLWG), Small Tributaries Loading Strategy
(STLS). Contribution No. 737. San Francisco Estuary Institute, Richmond, California.

San Francisco Estuary Institute (SFEI), 2018. Regional Watershed Spreadsheet Model (RWSM)
Toolbox v1.0 User Manual and Pollutant Model. Available here:
https://www.sfei.org/projects/regional-watershed-spreadsheet-
model#sthash. KOKnKvF2.dpbs.

Wu, J., Gilbreath, A.N., McKee, L.J., 2017. Regional Watershed Spreadsheet Model (RWSM):
Year 6 Progress Report. A technical report prepared for the Regional Monitoring Program for
Water Quality in San Francisco Bay (RMP), Sources, Pathways and Loadings Workgroup
(SPLWG), Small Tributaries Loading Strategy (STLS). Contribution No. 811. San Francisco
Estuary Institute, Richmond, California.

Wu, J., Gilbreath, A.N., McKee, L.J., 2016. Regional Watershed Spreadsheet Model (RWSM):
Year 5 Progress Report. A technical report prepared for the Regional Monitoring Program for
Water Quality in San Francisco Bay (RMP), Sources, Pathways and Loadings Workgroup
(SPLWG@G), Small Tributaries Loading Strategy (STLS). Contribution No. 788. San Francisco
Estuary Institute, Richmond, California.

Source Control Load Reduction for RAA A-8 August X, 2020



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.

Maximum 193 17 5.7 0.72 1.1 193

90* Percentile 1.1 0.18 0.30 0.27 0.19 0.77
75% 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

n 1,205 110 98 69 53 1,535

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.

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% Percentile 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
Minimum ND 0.015 0.015 ND 0.020 ND
n 1,069 80 91 62 48 1,350
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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;
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 moderate-
likelihood 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:

e 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.
e 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.
e 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:

e 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.

e 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

Source Control Load Reduction for RAA C-2 August X, 2020
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stormwater samples is less than 500 ng/g'?, 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.

Step 3: Conduct Targeted Source Area Investigations

Select parcels or smaller areas within areas that are identified in Step 2 as high- and moderate-
likelihood 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);

e Cal OES records of PCBs releases from electrical utility equipment;

e Changes in aerial photos from prior to 1980 and present condition;

e Outdoor storage, suspected waste areas or ponds;

e Available stormwater inspection history, including occurrence of PCBs, spills, and
stormwater violations on prior inspection reports; and

e Industrial General Permit (IGP) facility data.

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:

19 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.
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e FElectrical equipment associated with PCBs (e.g., transformers and capacitors);

e 0Old equipment with hydraulic fluids;

e Outdoor hazardous material/waste storage areas (e.g., tanks, drums), especially with
poor housekeeping;

e Signs related to hazardous materials and wastes;

e Recycling/scrap yards (e.g., for automobiles);

¢ Building demolition activities;

e Unidentified puddles or stains;

e Flow patterns and storm drain structures;

e Existing and potential stormwater control measures;

e Sediment erosion from a property and migration to the street or storm drains;

e Properties that have been redeveloped or are in the process of redevelopment; and

e 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.24  Step 4: Determine Next Steps for Confirmed Source Areas
The options Permittees may pursue for confirmed source areas include the following:

e 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).

e 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).

e 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:
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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-of-
way and prevent additional contaminated sediment from being discharged from the MS4.

Attach: Site Location Map, Site Diagram, and any pertinent sampling & analyses data
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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).
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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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APPENDIX E
BASMAA Regional Stressor/Source
Identification (SSID) Project Final Report

PCBs from Electrical Utilities in San Francisco
Bay Area Watersheds

Source Control Load Reduction for RAA August X, 2020



PCBs from Electrical Utilities in San
Francisco Bay Area Watersheds
Stressor/Source Identification (SSID)
Project

Prepared in support of provision C.8.e.lii of

NPDES Permit # CAS612008

Project Report

Prepared for:

Bay Area Stormwater Management Agencies Association (BASMAA)

Prepared by:

B

FINAL June 30, 2020



