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PREFACE

In early 2010, several members of the Bay Area Stormwater Agencies Association (BASMAA)
joined together to form the Regional Monitoring Coalition (RMC), to coordinate and oversee
water quality monitoring required by the Municipal Regional National Pollutant Discharge
Elimination System (NPDES) Stormwater Permit (in this document the permit is referred to as
the MRP). The RMC includes the following participants:

¢ Alameda Countywide Clean Water Program (ACCWP)

e Contra Costa Clean Water Program (CCCWP)

e San Mateo County Wide Water Pollution Prevention Program (SMCWPPP)

e Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP)
e Fairfield-Suisun Urban Runoff Management Program (FSURMP)

e City of Vallejo and Vallejo Flood and Wastewater District (Vallejo)

This Integrated Monitoring Report (IMR) Part D complies with MRP provision C.8.h.v for
reporting of all Pollutant of Concern (POC) monitoring data since the previous IMR was
submitted in March 2014 (SCVURPPP 2014a). Data were collected pursuant to provision C.8.f
of the MRP. Data presented in this report were produced under the direction of the RMC and
the Santa Clara Basin Urban Runoff Pollution Prevention Program (SCVURPPP).

Monitoring data were collected in accordance with the BASMAA RMC Quality Assurance
Project Plan (QAPP; BASMAA, 2016a) and the BASMAA RMC Standard Operating Procedures
(SOPs; BASMAA, 2016b). Where applicable, monitoring data were derived using methods
comparable with methods specified by the California Surface Water Ambient Monitoring
Program (SWAMP) QAPP. Data presented in this report were also submitted in electronic
SWAMP-comparable formats by SCVURPPP to the San Francisco Bay Regional Water Quality
Control Board (SFBRWQCB) on behalf of SCVURPPP Co-permittees and pursuant to provision
C.8.h.ii of the MRP.
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1. INTRODUCTION

This Integrated Monitoring Report (IMR) Part D: Pollutants of Concern (POC) Monitoring Water
Year! (WY) 2014 through WY 2019 was prepared by the Santa Clara Valley Urban Runoff
Pollution Prevention Program (SCVURPPP or Program), on behalf of its 15 member agencies
(13 cities/towns, the County of Santa Clara, and the Santa Clara Valley Water District) subject
to the National Pollutant Discharge Elimination System (NPDES) stormwater permit for Bay
Area municipalities referred to as the Municipal Regional Permit (MRP).

The MRP was first adopted by the San Francisco Bay Regional Water Quality Control Board
(SFBRWQCB or Regional Water Board) on October 14, 2009 as Order R2-2009-0074 (referred
to as MRP 1.0, SFBRWQCB 2009). On November 19, 2015, the Regional Water Board updated
and reissued the MRP as Order R2-2015-0049 (referred to as MRP 2.0, SFBRWQCB 2015).
This report fulfills the requirements of Provision C.8.h.v of MRP 2.0 for comprehensively
interpreting and reporting all POC monitoring data collected since the previous IMR was
submitted in March 2014 (BASMAA 2014a). Data were collected pursuant to water quality
monitoring requirements in provision C.8 of the MRP. Monitoring data presented in this report
were submitted electronically to the Regional Water Board by SCVURPPP and, if collected from
a receiving water, may be obtained via the California Environmental Data Exchange Network
(CEDEN) (http://www.ceden.org).

This report is organized according to the following sections:

1. Introduction. This section presents a summary of the POC monitoring requirements in
both MRP 1.0 and MRP 2.0. This section also presents an overview of all the POC
monitoring conducted in the Santa Clara Basin between WY 2014 through WY 2019,
identifies the groups responsible and the types of monitoring conducted by each group.

2. POC Loads Monitoring — WY 2014. This section presents an overview of the POC
loads monitoring program conducted in compliance with Provision C.8.e of MRP 1.0 and
presents a summary of the data collected at two Santa Clara County stations in WY
2014.

3. POC Monitoring Results — WY 2015 — WY 2019. This section describes all POC
monitoring conducted by SCVURPPP and its water quality partners in the Santa Clara
Basin in compliance with Provisions C.8.e (MRP 1.0) and C.8.f (MRP 2.0), between WY
2015 and WY 2019. The results from WY 2015 — WY 2018 POC monitoring are
summarized in this section. The results from WY 2019 POC monitoring are presented in
detail.

4. Stream Pollution Trend (SPoT) Monitoring Program. This section presents an
overview of the SPoT monitoring program conducted to evaluate POC trends in
compliance with MRP 1.0 (C.8.e) and MRP 2.0 (C.8.f). This section summarizes the data
collected by the SPoT Program at two Santa Clara County sites over the past seven
years.

1 Most hydrologic monitoring occurs for a period defined as a water year, which begins on October 1 and ends on
September 30 of the named year. For example, water year 2019 (WY 2019) began on October 1, 2018 and
concluded on September 30, 2019.
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5. Comparison to Applicable Water Quality Standards. This section provides a
comparison of the POC monitoring results collected by the Program in compliance with
MRP 2.0 (WY 2016 — WY 2019) with applicable water quality standards.

6. Conclusions and Recommendations. This section summarizes the conclusions
presented in earlier sections and identifies POC monitoring next steps and
recommendations for the future.

7. References. This section provides all the references cited within this report.

Several of the topics identified above are summarized in this report, but described more fully in
the attachments.

1.1. POC Monitoring Requirements

MRP Provision C.8 requires water quality monitoring for POCs, including polychlorinated
biphenyls (PCBs), copper, nutrients, and emerging contaminants. The specific POC monitoring
requirements in MRP 1.0 are applicable to monitoring conducted in WY 2014 and WY 2015.
The POC monitoring requirements in MRP 2.0 provision C.8 are applicable to WY 2016 through
WY 2019. Under both MRP 1.0 and MRP 2.0, Permittees may comply with the monitoring
requirements of Provision C.8 through a regional collaborative effort, their Stormwater Program,
and/or individually.

1.1.1. MRP1.0

Specific monitoring requirements were detailed in MRP 1.0 Provision C.8.e for POC and Long-
term trends monitoring. POC monitoring under MRP 1.0 was intended to assess inputs of POCs
to the Bay from local tributaries and urban runoff, assess progress toward achieving wasteload
allocations (WLAs) for Total Maximum Daily Loads (TMDLSs), and help resolve uncertainties
associated with loading estimates for these pollutants. The four priority management questions
that were addressed though POC loads monitoring included the following:

1. Which Bay tributaries (including stormwater conveyances) contribute most to Bay
impairment from POCs?

What are the annual loads or concentrations of POCs from tributaries to the Bay?

What are the decadal-scale loading or concentration trends of POCs from small
tributaries to the Bay?

4. What are the projected impacts of management actions (including control measures) on
tributaries and where should these management actions be implemented to have the
greatest beneficial impact?

Provision C.8.e required Permittees to conduct POC monitoring to address each of the four
priority management questions. The required sampling parameters and frequencies were
detailed in Provision C.8.e (iii), Table 8.4 and summarized here. Requirements included:

e A minimum sampling occurrence of 4 wet weather events per year (on average) for
Category 1 parameters, including PCBs, total mercury, methyl mercury, total and
dissolved copper, suspended sediments (SSC), total organic carbon (TOC), nitrate, and
hardness.
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¢ A minimum sampling occurrence of 2 wet weather events per year for Category 2 (lower
priority) parameters, including total and dissolved selenium, total and dissolved
phosphorus, polybrominated diphenyl ethers (PBDES), polycyclic aromatic hydrocarbons
(PAHSs), dichloro-diphenyl-trichloroethane (DDTS), chlordane, pyrethroids, carbaryl and
fipronil.

e A minimum sampling occurrence of once per year for Category 3 parameters including
toxicity and pollutants in fine-grained, bedded sediment.

Additional details about required POC and long-term trends monitoring, including parameters,
methods, intervals and occurrences, and monitoring locations were identified in more detail in
MRP 1.0 provision C.8.e (i) — C.8.e (vii).

1.1.2. MRP20

Provision C.8.f of the current MRP requires monitoring of several POCs including PCBs,
mercury, copper, emerging contaminants, and nutrients. POC monitoring is conducted on a WY
basis. Provision C.8.f specifies yearly (i.e., WY) and total (i.e., permit term) minimum numbers
of samples for each POC. In addition, POC monitoring must address the five priority
management information needs (i.e., Management Questions) identified in C.8.f:

1. Source Identification — identifying which sources or watershed source areas provide the
greatest opportunities for reductions of POCs in urban stormwater runoff;

2. Contributions to Bay Impairment — identifying which watershed source areas contribute
most to the impairment of San Francisco Bay beneficial uses (due to source intensity
and sensitivity of discharge location);

3. Management Action Effectiveness — providing support for planning future management
actions or evaluating the effectiveness or impacts of existing management actions;

4. Loads and Status — providing information on POC loads, concentrations or presence in
local tributaries or urban stormwater discharges; and

5. Trends — providing information on trends in POC loading to the Bay and POC
concentrations in urban stormwater discharges or local tributaries over time.

The MRP specifies the minimum number of samples that must be collected and analyzed for
each POC. For example, over the first five years of the permit (i.e., WY 2016 — WY 2020), a
minimum total of 80 PCBs samples must be collected and analyzed and at least eight PCBs
samples must be collected each year. The MRP also specifies the minimum number of samples
for each POC that must address each Management Question. For example, by the end of Year
Four of the permit term (i.e., WY 2019), each of the five Management Questions must be
addressed with at least eight PCBs samples. It is possible that a single sample can address
more than one Management Question. POC Monitoring requirements under MRP 2.0 are
summarized in Table 1.1.
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Table 1.1. MRP 2.0 Provision C.8.f pollutants of concern monitoring requirements for SCVURPPP Co-permittees.

Minimum # of Samples that Must be Collected for Each
Info rwation Need bv the End of Year Four
_5 .5 e :1&; ﬁ -]
© = s |E = c
Total Yearly o 2 2_E |82 & o
Pollutant of Concern Media Samples¢ | Minimum | S£ |£ 85 |88 |82 2
88 |8ef 23K |85 | £
PCBs Water or sediment 80 8 8 8 8 8 8
Total Mercury Water or sediment 80 8 8 8 8 8 8
Total & Dissolved Copper Water 20 2 - - - 4 4
Nutrients @ Water 20 2 - - 20 -
Emerging Contaminants ® - - - - - - - -
Ancillary Parameters ¢ - - - - - - - -

a. Ammonium?, nitrate, nitrite, total Kjeldahl nitrogen, orthophosphate, total phosphorus (analyzed concurrently in each nutrient sample).

b. Must include perfluorooctane sulfonates (PFOS, in sediment), perfluoroalkyl sulfonates (PFAS, in sediment), alternative flame retardants.
The Permittee shall conduct or cause to be conducted a special study that addresses relevant management information needs for emerging
contaminants. The special study must account for relevant Contaminants of Emerging Concern (CECs) in stormwater and would address at
least PFOS, PFAS, and alternative flame retardants being used to replace PBDEs.

c. Total Organic Carbon (TOC) should be collected concurrently with PCBs data when normalization to TOC is deemed appropriate.
Suspended sediment concentration (SSC) should be collected in water samples used to assess loads, loading trends, or Best Management
Practice (BMP) effectiveness. Hardness data are used in conjunction with copper concentrations collected in fresh water.

d. Total samples that must be collected over the five-year Permit term.

Other MRP provisions require studies or have information needs that could be addressed
through Provision C.8.f (POC Monitoring) and for which related samples will count towards POC
monitoring requirements. These other Permit provisions and their associated timelines are listed

below.

e Provisions C.11.a.iii and C.12.a.iii require that Permittees provide a list of
management areas (referred to in this report as Watershed Management Areas, or
WMAS) in which new mercury and PCB control measures will be implemented during the
permit term, as well as the monitoring data and other information used to select the
watersheds. Progress toward developing the list was reported on April 1, 2016
(SCVURPPP, 2016a) and a more complete list with identified control measures is
provided with each Annual Report, beginning with the 2016 Annual Report that was
submitted on September 30, 2016. Provision C.8.f (POC Monitoring) is intended to
support C.11/12 requirements by requiring monitoring directed toward source
identification (i.e., identifying which sources or watershed source areas provide the
greatest opportunities for implementing cost-effective controls to reduce loads of POCs
in urban stormwater runoff).

2 There are several challenges to collecting samples for “ammonium” analysis. Therefore, samples are analyzed for
total ammonia which is the sum of un-ionized ammonia (NH3) and ionized ammonia (@ammonium, NH4+). Ammonium
concentrations are calculated by subtracting the calculated concentration of un-ionized ammonia from the measured
concentration of total ammonia. Un-ionized ammonia concentrations are calculated using a formula provided by the
American Fisheries Society that includes field pH, field temperature, and specific conductance. This approach was
approved by Regional Water Board staff in an email dated June 21, 2016.
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e Provision C.12.e requires that Permittees collect at least 20 composite samples (region-
wide) of the caulks and sealants used in storm drains or roadway infrastructure in public
rights-of-way and report on the results of the investigation no later than the 2018 Annual
Report. To achieve compliance with this provision, MRP Permittees agreed to
collectively conduct this sampling via the Bay Area Stormwater Management Agencies
Association (BASMAA).

e Provisions C.11.c and C.12.c require that Permittees submit a Reasonable Assurance
Analysis to demonstrate quantitatively that mercury reductions of at least 10 kg/yr and
PCBs reductions of at least 3 kg/yr will be realized by 2040 through implementation of
green infrastructure projects. Although these provisions will be met through modeling,
POC monitoring focused on management action effectiveness is helping to inform the
models. To learn more about the effectiveness of selected stormwater treatment
controls, MRP Permittees collectively conducted monitoring studies through BASMAA.

1.2. POC Monitoring in the Santa Clara Basin

POC Monitoring in the Santa Clara Basin is conducted by SCVURPPP and its water quality
partners, including the BASMAA Regional Monitoring Coalition (RMC), the Regional Monitoring
Program for Water Quality in the San Francisco Bay (RMP), and the State of California’s
Surface Water Ambient Monitoring Program (SWAMP) Stream Pollution Trend (SPoT)
monitoring program. SCVURPPP strives to work collaboratively with its water quality monitoring
partners to find mutually beneficial monitoring approaches.

Figure 1.1 illustrates locations of monitoring stations associated with POC monitoring conducted
by SCVURPPP and its water quality partners in WY2014 through WY2019 in compliance with
MRP provision C.8. This figure illustrates the geographic extent of POC monitoring conducted in
Santa Clara Basin since the previous IMR (i.e., WY 2014 — WY 2019).
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Additional information about each of these groups and the types of POC monitoring they
conduct in the Santa Clara Basin is provided below.

1.2.1. SCVURPPP

SCVURPPP conducts monitoring for POCs, including PCBs, mercury, copper and nutrients.
SCVURPPP’s POC monitoring activities in WY 2014 through WY 2019 included the following:

¢ Continuation of monitoring at one POC loading station in WY 2014;
¢ POC monitoring for sources and source areas, including:

o Implementation of a catchment-scale storm sampling program for PCBs and
mercury in WY 2016 through WY 2019;

o Implementation of a catchment-scale sediment sampling program for PCBs and
mercury in WY 2015 through WY 2019;

e Collection of wet and dry weather samples for nutrients and copper analysis.

Summaries of these monitoring activities and detailed reporting for WY 2019 POC monitoring
data are provided in Sections 2 and 3 of this report.

1.2.2. BASMAA RMC

Provision C.8.a (Compliance Options) of the MRP allows Permittees to address monitoring
requirements through a “regional collaborative effort,” their Stormwater Program, and/or
individually. In June 2010, Permittees notified the Water Board in writing of their agreement to
participate in a regional monitoring collaborative to address requirements in provision C.8. The
regional monitoring collaborative is referred to as the BASMAA RMC. In a November 2, 2010
letter to the Permittees, the Regional Water Board’s Assistant Executive Officer (Dr. Thomas
Mumley) acknowledged that all Permittees have opted to conduct monitoring required by the
MRP through a regional monitoring collaborative, the BASMAA RMC. Participants in the
BASMAA RMC are listed in Table 1.2.

In February 2011, the RMC developed a Multi-Year Work Plan (BASMAA 2011) to provide a
framework for implementing regional monitoring and assessment activities required under
provision C.8 of MRP 1.0. The RMC Multi-Year Work Plan summarizes RMC projects planned
for implementation between Fiscal Years 2009-10 and 2014-15. Projects were collectively
developed by RMC representatives to the BASMAA Monitoring and Pollutants of Concern
Committee (MPC), and were conceptually agreed to by the BASMAA Board of Directors
(BASMAA BOD). Although there are no plans to update the Multi-Year Work Plan, regional
projects to conduct POC monitoring relevant to provision C.8.f have been conducted in
compliance with MRP 2.0.

Regionally implemented activities are conducted under the auspices of BASMAA, a 501(c)(3)
non-profit organization comprised of the municipal stormwater programs in the San Francisco
Bay Area. Scopes, budgets, and contracting or in-kind project implementation mechanisms for
BASMAA regional projects follow BASMAA'’s Operational Policies and Procedures, approved by
the BASMAA BOD. MRP Permittees, through their stormwater program representatives on the
BASMAA BOD and its subcommittees, collaboratively authorize and participate in BASMAA
regional projects or tasks. Regional project costs are shared by either all BASMAA members or
among those Phase | municipal stormwater programs that are subject to the MRP.
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Table 1.2. Regional Monitoring Coalition (RMC) participants.

Stormwater Programs

RMC Participants

Santa Clara Valley Urban Runoff
Pollution Prevention Program
(SCVURPPP)

Cities of Campbell, Cupertino, Los Altos, Milpitas, Monte Sereno, Mountain
View, Palo Alto, San Jose, Santa Clara, Saratoga, Sunnyvale, Los Altos
Hills, and Los Gatos; Valley Water; and, Santa Clara County

Clean Water Program of Alameda
County (ACCWP)

Cities of Alameda, Albany, Berkeley, Dublin, Emeryville, Fremont, Hayward,
Livermore, Newark, Oakland, Piedmont, Pleasanton, San Leandro, and
Union City; Alameda County; Alameda County Flood Control and Water
Conservation District; and, Zone 7

Contra Costa Clean Water Program
(CCCWP)

Cities of Antioch, Brentwood, Clayton, Concord, El Cerrito, Hercules,
Lafayette, Martinez, Oakley, Orinda, Pinole, Pittsburg, Pleasant Hill,
Richmond, San Pablo, San Ramon, Walnut Creek, Danville, and Moraga;
Contra Costa County; and, Contra Costa County Flood Control and Water
Conservation District

San Mateo County Wide Water
Pollution Prevention Program
(SMCWPPP)

Cities of Belmont, Brisbane, Burlingame, Daly City, East Palo Alto, Foster
City, Half Moon Bay, Menlo Park, Millbrae, Pacifica, Redwood City, San
Bruno, San Carlos, San Mateo, South San Francisco, Atherton, Colma,
Hillsborough, Portola Valley, and Woodside; San Mateo County Flood
Control District; and, San Mateo County

Fairfield-Suisun Urban Runoff
Management Program (FSURMP)

Cities of Fairfield and Suisun City

Vallejo Permittees

City of Vallejo and Vallejo Sanitation and Flood Control District

The BASMAA RMC monitoring activities in Santa Clara Basin in WY 2014 through WY 2019

include the following:

e Continued participation in the RMP POC Loads Monitoring Program during WY 2014;

e Planning and coordination of POC monitoring for sources and source areas in WY 2015

through WY 2019;

¢ Implementation of a regional sampling program for PCBs in roadway and storm drain
infrastructure caulk in WY 2017 through WY 2018;

¢ Implementation of a regional project to evaluate best management practices (BMPs)
effectiveness for reduction of stormwater loads of PCBs and mercury in WY 2017

through WY 2018;

Summaries of these monitoring activities are provided in Sections 2 and 3 of this report.

1.2.3. Third-party Monitoring

Provision C.8.a.iii of the MRP allows Permittees to use data collected by third-party
organizations to fulfill monitoring requirements, provided the data are demonstrated to meet the
required data quality objectives. For example, samples collected in Santa Clara County through
the RMP and the State’s SPoT Monitoring Program may supplement the Program’s efforts

8
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towards achieving Provision C.8.f monitoring requirements. Third party monitoring conducted by
the RMP and SPoT also provide context for reviewing and interpreting SCYURPPP monitoring
results.

1.2.3.1. RMP Small Tributary Loading Strategy Monitoring

The Small Tributaries Loading Strategy (STLS) was developed by the RMP in 2009. The RMP
STLS Team includes representatives from BASMAA, Regional Water Board staff, RMP staff,
and technical advisors and is overseen by the RMP’s Sources, Pathways, and Loadings
Workgroup (SPLWG). The objective of the RMP STLS is to develop a comprehensive planning
framework to coordinate POC monitoring/modeling between the RMP and RMC participants.
With concurrence of participating Regional Water Board staff, the framework presents an
alternative approach to the POC loads monitoring requirements described in MRP 1.0 Provision
C.8.e.i, as allowed by Provision C.8.e. The framework is updated periodically with summaries of
activities and products to date. The STLS Multi-Year Plan (MYP) was initially developed as an
alternative POC monitoring program to the one described in MRP 1.0, and equally addresses
the priority information needs identified in provision C.8.e. The RMP STLS MYP includes four
main elements:

1. Watershed modeling (Regional Watershed Spreadsheet Model);

2. Bay Margins Modeling;

3. Source Area Runoff Monitoring; and

4. Small Tributaries Watershed Monitoring.
The RMP STLS Team typically conducts annual monitoring for POCs on a region-wide basis.
SCVURPPRP is an active participant in the RMP STLS and works with other Bay Area municipal
stormwater programs to identify opportunities to direct RMP funds and monitoring activities
towards addressing both short- and long-term municipal stormwater permit management
guestions. During WY 2012 — WY 2014 POC monitoring activities by the RMP STLS focused on
pollutant loads monitoring at six region-wide stations. In WY 2015, the loading stations were

discontinued and RMP STLS monitoring shifted to wet weather characterization in catchments
of interest and other POC-related pilot and Special Studies identified below.

o Watershed characterization reconnaissance monitoring for POCs;

e Advanced analysis of PCBs data;

e Planning support for alternative flame retardants conceptual model;

¢ Development of a trends strategy;

¢ Regional Watershed Spreadsheet Model (RWSM) support; and

e Emerging contaminants.
Special Studies address specific scientific issues that RMP committees, workgroups, and
strategy teams identify as priority for further study. These studies are developed through an
open selection process at the workgroup level and selected for funding through the Technical
Review Committee (TRC) and the Steering Committee. The pilot and special studies associated

with the RMP STLS are intended to fill data gaps associated with loadings of POCs from
relatively small tributaries to the San Francisco Bay.



SCVURPPP IMR Part D: Pollutants of Concern Monitoring Report

The RMP STLS POC monitoring activities in the Santa Clara Basin in WY 2014 through WY
2019 include the following:

¢ Continuation of monitoring at one POC loads monitoring station in WY 2014;

e Continuation of coordination of field, lab analysis, Quality Assurance/Quality Control
(QA/QC) review, and reporting for all POC loads monitoring stations in WY 2014;

e Continuation of opportunistic monitoring at the Guadalupe River POC loading station in
WY 2017,

¢ POC monitoring for sources and source areas, including reconnaissance-style wet
weather monitoring for PCBs and mercury at multiple locations in WY 2015 through WY
2019;

e Stormwater monitoring for emerging contaminants in WY 2019.
Summaries of these monitoring activities are provided in Sections 2 and 3 of this report.
1.2.3.2. SPoT Monitoring

The State’s SWAMP currently monitors POCs at two long-term monitoring sites in Santa Clara
County through its SPoT program. The goal of the SPoT program is to monitor trends in
sediment toxicity and sediment contaminant concentrations in selected large rivers throughout
California, and relate contaminant concentrations and toxicity to watershed land uses. Results
from these large catchment stations provide context for the monitoring conducted by the
Program.

The SPoT program monitoring activities in the Santa Clara Basin in WY 2014 through WY 2019
include the following:

e Long-term trends monitoring for PCBs, mercury and copper at the Coyote Creek and
Guadalupe River stations.

A summary of POC monitoring results for these two Santa Clara County SPoT stations over the
past seven years is included in Section 4 of this report.

10
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2. POC LOADS MONITORING - WY 2014 RESULTS

During WY 2014, in compliance with Provision C.8.e of MRP 1.0, the Program, in collaboration
with the BASMAA RMC and the RMP STLS continued to implement the agreed-upon alternative
approach to the POC loads monitoring requirements of MRP 1.0. This alternative approach,
which began in WY 2012, focused on intensive monitoring over multiple years at six “bottom-of-
the watershed” stormwater monitoring stations across Bay Area Counties. The purpose of this
monitoring was to accumulate data needed to calibrate the Regional Watershed Spreadsheet
Model and assist in developing loading estimates from small tributaries for priority POCs.
Monitoring was also intended to provide a limited characterization of additional lower priority
analytes. The six POC loads monitoring stations are identified below.

1. Lower Marsh Creek (Contra Costa County), established WY2012
Guadalupe River (Santa Clara County), established WY2012

Lower San Leandro Creek (Alameda County), established WY2012
Sunnyvale East Channel (Santa Clara County), established WY2012

North Richmond Pump Station (Contra Costa County), established WY2013
Pulgas Creek Pump Station (San Mateo County), established WY2013

S T

The stations in Lower Marsh Creek, Guadalupe River and Pulgas Creek Pump Station were
operated by CCCWP, SCVURPPP, and SMCWPPP, respectively, on behalf of RMC
participants. The stations in the Sunnyvale East Channel and North Richmond Pump Station
were operated by the San Francisco Estuary Institute (SFEI) on behalf of the RMP STLS, as
was the Lower San Leandro Creek Station in its first year before operation was transferred to
ACCWP in summer 2012.

This section presents an overview of the monitoring methods used and summarizes the POC
concentration data collected in WY 2014 at the Santa Clara County stations. The detailed
methods and complete results and interpretation of all POC loads monitoring conducted by the
RMP STLS team in WY 2012 through WY 2014 are presented in Gilbreath et al., 2016.

2.1. Monitoring Methods Overview

The two stations in Santa Clara County (Guadalupe River and Sunnyvale East Channel) are
mapped on Figure 2.1. Stormwater monitoring was conducted for three years at these stations,
beginning in WY 2012 and continuing through WY 2014. Monitoring methods implemented by
SFEI at the Sunnyvale East Channel station are documented in the POC Loads Monitoring
Report (Gilbreath et al. 2016). SCVURPPP followed the same instructions at the Guadalupe
River station while allowing for minor maodifications depending on site-specific conditions. During
each monitored storm, composite samples and 4 discrete samples were collected at each
station over the rising, peak and falling stages of the hydrograph. Samples collected were
analyzed for multiple analytes (Table 2.1) consistent with the alternative monitoring approach
outlined in BASMAA 2011 to comply with MRP 1.0 provision C.8.e. The turbidity of the water
flowing through each station was recorded continuously during each of the entire wet weather
seasons.

11
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Figure 2.1. Locations of the MRP 1.0 POC loads monitoring stations in Santa Clara County, CA.

Laboratory analyses were implemented according to the BASMAA RMC Quiality Assurance
Project Plan (QAPP; BASMAA 2014a). For WY2014, BASMAA (on behalf of all RMC
participants) contracted with SFEI to coordinate laboratory analyses, data management and
data quality assurance. The goal was to ensure data consistency among all watershed
monitoring stations.
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Table 2.1. Laboratory analysis methods used by the RMP STLS team for POC loads monitoring in WY2014.

Analyte SR U ST e Analytical Method Ig ﬁ)hr:itz?';
Carbaryl Composite 1 per storm event EPA 632M DFC WPClLa
Fipronil Composite 1 per storm event EPA 619M DFC WPCL
gl:;rézrrfrzctii 0Snediment Discrete 8 per storm event ASTM D3977 Caltest
Total Phosphorus Discrete 4 per storm event SM4500-P E Caltest
Nitrate Discrete 4 per storm event EPA 300.0 Caltest
OrthoPhosphate Discrete 4 per storm event SM 4500-P E Caltest
PAHs Discrete 1 per storm event AXYS MLA-021 Rev 10 AXYSP
PBDEs Discrete 1 per storm event AXYS MLA-033 Rev 06 AXYS
PCBs Discrete 4 per storm event AXYS MLA-010 Rev 11 AXYS
Pyrethroids Composite 1 per storm event EPA 8270M_NCI Caltest
Total Methylmercury Discrete 4 per storm event EPA 1630 Caltest
Total Mercury Discrete 4 per storm event EPA 1631E Caltest
Copper Composite 1 per storm event EPA 1638 Caltest
Selenium Composite 1 per storm event EPA 1638 Caltest
Total Hardness Composite 1 per storm event SM 2340 C Caltest
Total Organic Carbon Discrete 4 per storm event SM 5310 B Caltest

aCalifornia Department of Fish and Game Water Pollution Control Laboratory

¢AXYS Analytical Services Ltd.

2.2. Results

This section summarizes the results of the POC loads monitoring station data collected at the

two Santa Clara County stations in WY 2014 to satisfy provisions C.8.d and C.8.g of MRP 1.0.

2.2.1. Statement of Data Quality

A comprehensive QA/QC program was implemented by SFEI covering all aspects of POC loads
monitoring conducted in WY 2014. Data were assessed for seven data quality attributes, which
include (1) Representativeness, (2) Comparability, (3) Completeness, (4) Sensitivity, (5)
Contamination, (6) Accuracy, and (7) Precision. These seven attributes are compared to Data
Quiality Objectives (DQOs), which were established to ensure that data collected are of
adequate quality and sufficient for the intended uses. Overall, the results of the QA/QC review
indicated the data collected in WY 2014 at the POC loads monitoring stations in Santa Clara
County were acceptable. A complete reporting on the project QA/QC review for WY 2014 data
is provided in Gilbreath et al., 2016.

13
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2.2.2. POC Concentrations

In WY 2014, the following monitoring was conducted at the two Santa Clara County POC loads
monitoring stations:

e Six storms at the Sunnyvale East Channel Station
e Four storms at the Guadalupe River Station

The concentrations of all POCs measured at the Santa Clara County POC loads monitoring
stations during WY 2014 are summarized in Tables 2.2 and 2.3.

Table 2.2. Summary of WY 2014 POC concentrations in stormwater measured at the POC loads monitoring station,
Guadalupe River, San Jose.

Analyte Units ngﬂte Min Max Median Mean gg?:t?;:

Carbaryl ug/L 4 0.12 0.064 0.03 0.03 0.022
Fipronil ug/L 4 0.008 0.015 0.015 0.013 0.003
Suspended Sediment mglL 54 58 358 110 150 102
Total Phosphorus mg/L 16 0.11 1 0.48 0.46 0.27
Nitrate mg/L 16 0.32 1.8 0.54 0.685 0.4
OrthoPhosphate mg/L 16 0.11 05 0.17 0.22 0.13
PAHs ng/L 2 692 1264 978 978 404
PBDEs ng/L 2 97 101 99 99 3.18
PCBs ng/L 16 3.1 33.1 1.4 14.6 1
Total Methylmercury ng/L 10 0.09 1.2 0.58 0.61 0.37
Total Mercury ug/L 15 0.045 0.74 0.13 0.21 0.19
Copper ug/L 4 12 34 255 24.3 95
Selenium ug/L 4 0.06 1.8 0.98 1.09 0.51
Total Hardness mg/L 4 94 200 120 133.5 46
Total Organic Carbon mg/L 16 5.3 56 12 19.3 17
Delta/Tralomethrin ng/L 4 0 2.8 0.65 1.03 1.33
Cypermethrin ng/L 4 1.1 5 1.65 2.35 1.8
Cyhalothrin lambda ng/L 4 0 1.46 0.6 0.67 0.61
Permethrin ng/L 4 7.2 14 10.6 10.6 3
Bifenthrin ng/L 4 3.5 6.1 4.75 4.8 1.5
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Table 2.3. Summary of WY 2014 POC concentrations in stormwater measured at the RMP STLS POC loads monitoring
station, Sunnyvale East Channel, Sunnyvale CA.

Analyte Units sg&?llf Min Max Median Mean gz,?:t?;:

Carbaryl ug/L 6 0 0.014 0 0.0023 0.006
Fipronil ug/L 6 0.003 0.011 0.006 0.0068 0.003
gﬁiﬁ:{tﬁ Osned'me”t mglL 75 0 514 125 173 134
Total Phosphorus mg/L 23 0.1 0.92 0.36 0.41 0.21
Nitrate mg/L 23 0.13 2.6 0.28 0.62 0.71
OrthoPhosphate mg/L 23 0.006 0.285 0.13 0.15 0.069
PAHs ng/L 4 382.5 2274 1664 1621 1262
PBDEs ng/L 4 15.72 103 62 60.6 40.7
PCBs ng/L 22 2.86 983 90.7 147 223
Total Methylmercury ng/L 15 0 0.7 0.33 0.33 017
Total Mercury ug/L 22 0.014 0.12 0.037 0.043 0.027
Copper ug/L 6 1 21 18 16.5 4.1

Selenium ug/L 6 0.33 1.9 0.55 0.71 0.59
Total Hardness mg/L 6 92 340 100 146 97.5
Total Organic Carbon mg/L 22 45 30 10.5 13.4 7.94
Delta/Tralomethrin ng/L 6 0.6 3.25 1.13 1.42 0.95
Cypermethrin ng/L 6 2.6 6 413 4.1 1.16
Cyhalothrin lambda ng/L 5 0 0.6 0.3 0.31 0.21
Permethrin ng/L 6 11 29 18.75 20 6.46
Bifenthrin ng/L 6 2 18 5.3 7.6 5.94

Complete results of all POC loads monitoring conducted by the STLS team regionwide from WY
2012 — WY 2014, including estimated stormwater loads at each station, are presented in
Gilbreath et al., 2016. The POC loads monitoring stations were mostly discontinued after WY
2014.
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3. POC MONITORING RESULTS - WY 2015 - WY 2019

This section presents a summary of the POC monitoring and associated activities conducted in
the Santa Clara Basin by the Program and its water quality partners in WY 2015 through WY
2019. POC monitoring in WY 2015 was conducted in compliance with MRP 1.0 Provision C.8.e.
POC monitoring in WY 2016 through WY 2019 was conducted in compliance with MRP 2.0
Provisions C.8.f and C.11/12. The presentation of WY 2015 through WY 2019 POC monitoring
results builds on a number of SCVURPPP reports that have been submitted previously to the
Regional Water Board (SCVURPPP 2016a, 2016b, 2016c, 2017a, 2017b, 2017d, 2018a, 2018c,
2018d, 2019a, 2019 b and 2019c). In accordance with Provision C.8.h.iv, the POC monitoring
locations, number and types of samples collected, purpose of sampling (i.e., Management
Questions addressed), and analytes measured are provided in these previous reports and
summarized below and in Attachment D.4. All monitoring conducted by the Program that is
presented in this section was conducted in accordance with the SCVURPPP WY 2016 POC
Sampling and Analysis Plan (SAP; SCVURPPP 2015b) which describes monitoring goals,
methods, and QA/QC procedures. This section summarizes all the data collected between WY
2015 through WY 2018. WY 2019 monitoring accomplishments are presented in full detail
below. Compliance with applicable water quality standards is described in Section 5.0.

3.1. Statement of Data Quality

A comprehensive QA/QC program was implemented by SCVURPPP covering all aspects of
POC monitoring. Monitoring for PCBs, mercury, copper, and nutrients was performed according
to protocols specified or referenced in the WY 2016 POC SAP (SCVURPPP 2015b). The
Monitoring Plan references the Clean Watersheds for a Clean Bay (CW4CB) QAPP (BASMAA
2013) and the BASMAA RMC QAPP (BASMAA 2016a) as the basis for QA/QC procedures.

Data were assessed for representativeness, comparability, completeness, sensitivity,
contamination, accuracy, and precision. These seven attributes are compared to DQOs, which
were established to ensure that data collected are of adequate quality and sufficient for the
intended uses. Overall, the results of the QA/QC review suggest that the POC monitoring data
generated during WY 2015 through WY 2019 were of sufficient quality. However, some data
were flagged in accordance with QA/QC protocols, and the following data were rejected:

e Mercury concentrations in stormwater runoff samples collected in WY 2017 were
approximately an order of magnitude lower than prior years. These data were rejected
by the project QA/QC officer based on comparison to the results of similar sampling of
the same population of urban catchments in recent years by SCVURPPP and other Bay
Area countywide stormwater programs.

Details of the QA/QC reviews for SCVURPPP monitoring data collected during WY 2015 — WY
2018 were presented previously (SCVURPPP 2016a, 2017a, 2018a, 2019a). Details of the
QA/QC review for the Program’s WY 2019 data are provided in Attachment D.1.

POC monitoring conducted by the RMP STLS was also subject to a comprehensive QA/QC
program. The data were reviewed using the QAPP developed for the RMP (Yee et al., 2019). All
data generated by the RMP STLS were of sufficient quality. The full results of the RMP STLS
QA/QC reviews for WY 2015 — WY 2019 POC monitoring data are provided in Attachment D-2.
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3.2. PCBs and Mercury

All POC monitoring for PCBs and mercury conducted in Santa Clara County in WY 2015
through WY 2019 is summarized in this section. This section also presents a summary of the
estimated PCBs and mercury stormwater loads for the Santa Clara Basin.

The total number of samples collected for PCBs and mercury each year in WY 2015 through
WY 2019, the agency conducting the monitoring, and the Management Questions addressed
are listed in Tables 3.1 and 3.2, respectively. The locations and relative concentrations of PCBs
and mercury concentrations measured in street dirt, MS4 sediment, and stormwater collected by
SCVURPPP and third-party organizations are mapped on Figures 3.1 through 3.4. The MRP-
required yearly minimum number of samples was met or exceeded each year for both PCBs
and mercury.

A full report describing the results of all PCBs and mercury monitoring conducted by
SCVURPPRP to support source identification is included as Attachment D.2. A report describing
the results of the wet weather characterization POC monitoring conducted by the RMP STLS in
WY 2015 through WY 2019 is included as Attachment D.3. Attachment D.4 presents the results
for all monitoring conducted by SCVURPPP and the RMP STLS in the Santa Clara Basin for
PCBs and mercury in WY 2015 — WY 2019, including the identification and location of each
monitoring station, the sample date, and the measured PCBs and mercury concentrations. A
report describing the PCBs and mercury stormwater loads in Santa Clara Basin is included as
Attachment D.5. Reports describing the results of BASMAA’s Source Identification and BMP
effectiveness studies were submitted previously to the Regional Water Board (BASMAA 2018,
2019a, 2019b).
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Table 3.1. SCVURPPP and third-party PCBs monitoring accomplishments in WY 2015 through WY 2019.

Management Question Addressed?

Number of S § E 2 =
Polltg?;;rt‘)ifz:t?::ernl sPCBs 3 ‘§ é g % § g ° Sample Type and Comments
amples | 3E | 25| 585 | S35 | 8

(7] g omao = -3 g - E [ =

<3 ~neE| s<id < ® w
WY 2019
SCVURPPP 15 15 15 - 15 15 Stormwater runoff samples to characterize WMAs
SCVURPPP 56 56 - - - - Sediment samples to identify source properties
RMP STLS 2 2 2 - 2 2 Stormwater runoff samples to characterize WMAs
SPoT 2 - - - - 2 Sediment sample to assess long-term trends (PCBs only, no mercury)
WY 2018
SCVURPPP 8 8 8 - 8 2 Stormwater runoff samples to characterize WMAs
SCVURPPP/BASMAA 5 5 - - - - Regional public infrastructure caulk/sealant samples (1/4 of project total)
SCVURPPP/BASMAA 8 - - 8 - - Regional HDS unit & biochar effectiveness study (1/4 of project total)
RMP STLS 2 2 2 - 2 2 Stormwater runoff samples to characterize WMAs.
SPoT - - - - - Sediment sample to assess long-term trends (mercury only, no PCBs)
WY 2017
SCVURPPP 16 16 16 - 16 - Stormwater runoff samples to characterize WMAs
SCVURPPP 75 75 - - - - Sediment samples to identify source areas
RMP STLS 2 2 2 - 2 - Stormwater runoff samples to characterize WMAs
RMP STLS 1 - 1 - 1 1 High flow sample collected in Guadalupe River
SPoT 2 - - - - 2 Sediment sample to assess long-term trends
WY 2016
SCVURPPP 9 9 9 - 9 - Stormwater runoff samples to characterize WMAs
RMP STLS 6 6 6 - 6 - Stormwater runoff samples to characterize WMAs
Sub-Total / MRP 2.0 Minimumb 209/80 196/8 61/8 8/8 61/8 26/8
WY 2015
SCVURPPP 202 202 - - - - Sediment samples to identify source areas.
RMP STLS 8 8 8 - 8 - Stormwater runoff samples to characterize WMAs
SPoT 2 - - - - 2 Sediment sample to assess long-term trends (PCBs only, no mercury)
Total - WYs 2015 - 2019 421 406 69 8 69 28

a |ndividual samples can address more than one Management Question simultaneously.
b The MRP overall minimum number of samples must be met by the end of the five-year permit term. The MRP minimum number of samples for each Management Question must be met by the end

of year four of the permit (i.e., 2019).
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Table 3.2. SCVURPPP and third-party mercury monitoring accomplishments in WY 2015 - WY 2019.

Management Question Addressed?

Number of s § 5 g| =
PoIIL(l)tant °.f C9ncernl uI;nC;; ° & "é é E §) % § & Sample Type and Comments
rganization Samples = E_E|Sc2| 8. =

o+ o ®© ‘® © O O o 3 o

NG oMo | =EEL| a7 (=

<3 NLE|s<ii| ¥& w
WY 2019
SCVURPPP 15 15 15 - 15 15 Stormwater runoff samples to characterize WMAs
SCVURPPP 56 56 - - - - Upland sediment samples to identify source properties
RMP STLS 2 2 2 - 2 2 Stormwater runoff samples to characterize WMAs
SPoT - - - - Sediment sample to assess long-term trends (PCBs only, no mercury)
WY 2018
SCVURPPP 8 8 8 - 8 2 Stormwater runoff samples to characterize WMAs
SCVURPPP/BASMAA 5 5 - - - - Regional public infrastructure caulk/sealant samples (1/4 of project total)
SCVURPPP/BASMAA 8 - - 8 - - Regional HDS unit & biochar effectiveness study (1/4 of project total)
RMP STLS 2 2 2 - 2 2 Stormwater runoff samples to characterize WMAs.
SPoT 2 - - - 2 Sediment sample to assess long-term trends (mercury only, no PCBs)
WY 2017
SCVURPPP 16 16 16 - 16 - Stormwater runoff samples to characterize WMAs
SCVURPPP 75 75 - - - - Upland sediment samples to identify source properties
RMP STLS 2 2 2 - 2 - Stormwater runoff samples to characterize WMAs
RMP STLS 14 14 14 14 41 High flow sample collected in Guadalupe River
SPoT 1 - - - 1 Sediment sample to assess long-term trends
WY 2016
SCVURPPP 9 9 9 - 9 - Stormwater runoff samples to characterize WMAs
RMP STLS 6 6 6 - 6 - Stormwater runoff samples to characterize WMAs
Total /MRP Minimum® 221/80 196 /8 7418 22/8 7418 65/8
WY 2015
SCVURPPP 202 202 - - - - Sediment samples to identify source areas.
RMP STLS 8 8 8 - 8 - Stormwater runoff samples to characterize WMAs
SPoT 2 - - - 2 Sediment sample to assess long-term trends (mercury only, no PCBs)
Total - WYs 2015 - 2019 421 406 82 22 82 67

a Individual samples can address more than one Management Question simultaneously.
b The MRP overall minimum number of samples must be met by the end of the five-year permit term. The MRP minimum number of samples for each Management Question must be met by the end

of year four of the permit (i.e., 2019).
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Figure 3.1. Locations and relative concentrations of PCBs measured in stormwater in the Santa Clara Basin by SCVURPPP and the RMP STLS in WY 2015 - WY 2019.
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Figure 3.2. Locations and relative concentrations of PCBs measured in street dirt and storm drain sediment in the Santa Clara Basin by SCVURPPP and the RMP
STLS in WY 2015 - WY 2019.
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Figure 3.3. Locations and relative concentrations of mercury measured in stormwater in the Santa Clara Basin by SCVURPPP and the RMP STLS in WY 2015 - WY
2019.
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Figure 3.4. Locations and relative concentrations of mercury measured in street dirt and storm drain sediment in the Santa Clara Basin by SCVURPPP and the RMP

STLS in WY 2015 - WY 2019.
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3.2.1. Monitoring to ldentify Sources and Source Areas

In WY 2015, SCVURPPP and the RMP STLS began implementing a revised approach to POC
monitoring for PCBs and mercury in compliance with MRP 1.0 Provision C.8.e3. The alternative
monitoring approach was discussed at numerous STLS workgroup meetings during WY 2014
and was agreed upon by STLS members, including Regional Water Board staff, as the best
approach to addressing near-term high priority information needs regarding PCBs and mercury
sources and loadings that were identified during the development of MRP 2.0% The revised
approach included the discontinuation of most POC loads monitoring stations sampled in
previous years that are described in Section 2. Instead, the revised POC monitoring approach
focused primarily on watershed reconnaissance monitoring to identify sources and source areas
of PCBs and mercury to the municipal separate storm sewer systems (MS4s) and the San
Francisco Bay, and to continue support for the RWSM. Areas with elevated POC concentrations
are designated as priority WMAS, where control measures will be implemented to reduce POC
loads to the Bay. Activities under the revised approach began in WY 2015 under MRP 1.0 and
continued under MRP 2.0 in WY 2016 through WY 2019.

As a first step to identify the priority WMAS, the Program conducted a Geographic Information
System (GIS) desktop analysis to identify areas for further investigation (SCVURPPP 2016a).
The purpose of the desktop analysis was two-fold: (1) to identify “high opportunity” areas of
interest in the Santa Clara Basin (i.e., areas that may contain sources of PCBs or mercury to the
MS4 and thus provide greater opportunity for load reductions); and (2) to prioritize these areas
for follow-up sampling. The desktop analysis identified and prioritized catchments by evaluating
several types of data, including: PCBs and mercury concentrations from prior sediment and
water sampling efforts, land use data showing old industrial parcels, municipal storm drain data
showing pipelines and access points (e.g., manholes, outfalls, pump stations), catchment areas
delineated from municipal storm drain data, and logistical/safety considerations (SCVURPPP
2015h). The outcome of the desktop analysis was a prioritized map of high opportunity,
moderate opportunity, and low opportunity catchments in Santa Clara Basin.

Beginning in WY 2015 and continuing through WY 2019, both SCVURPPP and the RMP STLS
have targeted high and moderate opportunity catchments for reconnaissance-style screening
monitoring to identify catchments with elevated PCBs and mercury (i.e., priority WMAS). A street
dirt or MS4 sediment sample is considered elevated if it has a PCBs concentration over 0.5
mg/kg, moderately elevated from 0.2 to 0.5 mg/kg, and low or urban background below 0.2
mg/kg. These thresholds were selected by the BASMAA MPC Committee as approximate
benchmarks for identifying areas that should be considered for future investigation (e.g.,
targeted source property investigations that involve records review, additional sampling, etc.).
There are currently no similar thresholds established for classifying or prioritizing PCBs or
mercury concentrations in stormwater. Therefore, the Program is currently focusing on PCBs
and applying the BASMAA MPC sediment concentration thresholds to particle ratio data. The
“PCBs particle ratio” and “mercury particle ratio” are calculated by dividing total PCBs and total
mercury by SSC. The units can be expressed as mg/kg, the same as sediment concentration

3 The revised alternative approach summarized in this section addressed each of the POC Loads Monitoring
management information needs described in MRP 1.0 provision C.8.e and was performed at an equivalent level of
monitoring effort as that described in this MRP provision.

4 Discussions about revised POC loads monitoring approaches for Water Year 2015 were discussed and ultimately
agreed upon by Water Board staff and other STLS and RMC partners at the following STLS meetings: October 13,
2013; March 19, 2014, April 1, 2014; April 16, 2014; May 15, 2014; and June 9, 2014.
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data. The particle ratio addresses the fact that PCBs and mercury are generally bound to
sediment and is used to compare and rank monitoring stations. A sample that has a relatively
low concentration but a high particle ratio may be because the storm that was sampled was
relatively small, and the rainfall was not enough to mobilize much sediment. A larger storm may
mobilize more sediment and PCBs, so catchments with an elevated concentration or particle
ratio may be considered for a source investigation. A PCBs patrticle ratio greater than 0.5 mg/kg
is used as a preliminary threshold for classifying water samples as high, 0.2 — 0.5 mg/kg is
moderate, and less than 0.2 mg/kg is low. In addition, any WMAs with water samples in the top
ten percent of all concentrations measured in stormwater in the Bay Area to date may also be
considered high priority.

For high priority WMAS, one control measure that has been shown to cost effectively reduce
PCBs and mercury loadings to the Bay is to identify properties that disproportionately contribute
these pollutants to the MS4 and then refer these properties to appropriate agencies for further
investigation and potential abatement (BASMAA 2017a). The Program uses screening
monitoring data to identify priority WMAs where source property investigations are warranted.
Beginning in WY 2016 and continuing through WY 2019, the Program has initiated targeted
source property investigations in 18 priority WMAs. The goal of these investigations is to identify
specific source properties that will be targeted for referral to the Regional Water Board for
abatement, or abatement actions overseen directly by Permittees.

All the PCBs and mercury monitoring to identify sources and source areas conducted by the
Program and the RMP STLS in WY 2015 through WY 2019 is summarized below. A
comprehensive status report of all WMA prioritization efforts and source property investigations
completed or ongoing in priority WMAS in the Santa Clara Basin to date is provided in
Attachment D.2.

3.2.1.1. SCVURPPP Source Area Monitoring

In WY 2015, on behalf of its Permittees and in compliance with provision C.8.e.i of MRP 1.0,
SCVURPPP conducted a countywide street dirt and MS4 sediment sampling program in high
opportunity catchments identified through the desktop analysis described above. The purpose of
this sampling program was to screen for areas in the urban environment with elevated POC
concentrations and prepare for implementation of MRP 2.0 by identifying prioritized areas of
interest for PCBs and mercury sources and eventual load reduction “opportunities.” Priority
WMAs are defined as stormwater catchments that have elevated concentrations of PCBs or
mercury (as described above). Priority WMAs are targeted for control measures because they
have a high likelihood of containing significant sources of PCBs or mercury. The outcome of the
WY 2015 sediment sampling program was the identification of seven high priority WMAs.

In WY 2016 through WY 2019, the Program continued to implement a screening monitoring
program that focused on collecting both sediment and stormwater samples from the MS4 in high
and moderate opportunity WMAs. The objective of this monitoring program was to continue to
screen these areas and identify additional priority WMAS where cost-effective control measures
could be implemented to comply with MRP PCBs and mercury load reduction requirements. In
WY 2016, the Program also began to implement targeted source property investigations in the
seven high-priority WMAs that were identified during the WY 2015 screening monitoring. The
objective of these investigations was to use monitoring data to identify the specific parcel or
parcels contributing to elevated POCs in the catchment.
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Monitoring Methods

Screening monitoring sampling locations in WY 2015 were focused in high opportunity
catchments identified through the desktop analysis described above. In WY 2016 — 2019,
sampling locations were focused in high or moderate opportunity catchments to confirm WY
2015 sample results, and in priority WMAs as part of targeted source property investigations. All
screening monitoring conducted by the Program in WY 2015 through WY 2019 implemented a
reconnaissance approach to maximize the area characterized by the sampling program.

Street dirt and MS4 sediment samples were collected from the urban storm drainage system
(e.g., beneath manholes, storm drain inlets) and public right-of-way (ROW) surfaces (e.g., street
gutters, driveways). The sampling and analysis methods used are detailed in the SAP for PCBs
and Mercury Opportunity Area Analysis and Implementation Planning (SCVURPPP 2014c). All
sediment samples were analyzed for the “RMP 40” PCB congeners® (USEPA Method 8082M)
and total mercury (EPA Method 7471A). Sediment sampling was also conducted in WY 2017
and WY 2019 using similar collection methods as the WY 2015 sampling, as described in the
WY 2016 POC Monitoring SAP (SCVURPPP 2015b). All samples were analyzed for the “RMP
40” PCB congeners (EPA Method 8082M or 8270 modified) total mercury (EPA Method 7471A),
and total solids (SM 2540G-11).

Wet weather sampling was conducted annually beginning in WY 2016 and continuing through
WY 2019. This sampling focused on collection of storm composite samples from MS4 outfalls or
manholes from high opportunity WMAs. Composite samples consisting of six to eight aliquots
collected during the rising limb and peak of the storm hydrograph (as determined through field
observations) were analyzed for the “RMP 40” PCB congeners (EPA Method 1668C), total
mercury (EPA Method 1631E), and suspended sediment concentration ( ASTM D3977-97). All
wet weather monitoring was conducted in accordance with the WY 2016 POC Monitoring SAP
(SCVURPPP 2015b).

Monitoring Results

The full results of all monitoring conducted between WY 2015 and WY 2018 were provided in
detail in previous reports (SCVURPPP 2016a, 2017a, 2018a, 2019a) and are summarized
below. Detailed results of PCBs and mercury monitoring accomplished in WY 2019 are provided
below.

Sediment Sampling. In WY 2019, the Program collected 54 individual and composite upland
sediment samples to address Management Question #1 (Source Identification). Samples were
collected from ditches, manholes, storm drain inlets, vaults, driveways, sidewalks, and gravel
pads in priority WMAs as part of the source property investigation program. The goal of this
program is to identify specific source properties within WMAs where elevated POCs have been
observed. Source properties may then be referred to the Regional Water Board for abatement.
The sediment sampling in WY 2019 targeted WMAs with previously observed elevated PCBs
concentrations. Within these WMAs, samples were collected on or near parcels with
characteristics associated with potential PCBs use or release.

5 The RMP 40 PCB congeners include: PCB-8, PCB-18, PCB-28, PCB-31, PCB-33, PCB-44, PCB-49, PCB-52, PCB-
56, PCB-60, PCB-66, PCB-70, PCB-74, PCB-87, PCB-95, PCB-97, PCB-99, PCB-101, PCB-105, PCB-110, PCB-
118, PCB-128, PCB-132, PCB-138, PCB-141, PCB-149, PCB-151, PCB-153, PCB-156, PCB-158, PCB-170, PCB-
174, PCB-177, PCB-180, PCB-183, PCB-187, PCB-194, PCB-195, PCB-201, PCB-203.
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Table 3.3 presents the PCBs and mercury concentrations measured in sediment samples
collected by the Program in WY 2019. Concentrations of total mercury ranged from non-detect
(ND) to 8.5 mg/kg, with a median of 0.12 mg/kg and a mean of 0.55 mg/kg. Five of these
samples had elevated mercury concentrations (> 1 mg/kg). Of these five samples, two of them
also had elevated PCBs (> 0.5 mg/kg). Concentrations of total PCBs (sum of RMP 40
congeners) ranged from 0.001 mg/kg to 5.5 mg/kg, with a median of 0.03 mg/kg and a mean of
0.37 mg/kg. Six samples had PCBs concentrations > 0.5 mg/kg, and all but one of these
elevated concentrations was > 1 mg/kg, clearly indicating proximity to PCBs sources. The full
analysis of these data in combination with additional information gathered as part of ongoing
source property investigations is currently underway and will be reported in the future. A
complete reporting of the current status of all completed, ongoing, and planned source property
investigations in the Santa Clara Basin is provided in Attachment D.2.
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Table 3.3. WY 2019 PCBs and mercury concentrations measured in street dirt and storm drain infrastructure in Santa
Clara Basin, CA.

Permittee Sample ID Date Location Type Latitude Longitude PCBs (mg/kg) HgT (mglkg)
SC-PAO-08-A 8/20/2019 Inlet 37.41609 -122.14466 0.03 0.17
Palo Alto SC-PAO-08-B 8/20/2019 Vault 37.41761 -122.14334 0.44 0.19
SC-PAO-08-C 8/20/2019 Street Dirt 37.41709 -122.14123 0.14 0.090
SC-SJY-04-C 8/13/2019 Street Dirt 37.38208 -121.92656 0.001 0.045
SC-SJY-04-D 8/13/2019 Street Dirt 37.382538 -121.92707 0.022 0.16
SC-SJY-04-E 8/13/2019 Street Dirt 37.39346 -121.91459 0.17 0.072
SC-SJY-04-F 8/13/2019 Street Dirt 37.39172 -121.91211 0.009 0.038
SC-SJY-04-H 8/20/2019 Street Dirt 37.38756 -121.91387 0.005 0.14
SC-SJY-04-I 8/20/2019 Street Dirt 37.3892 -121.91207 0.009 0.085
SC-SJY-04-J 8/27/2019 Inlet 37.38067 -121.93162 0.006 0.26
SC-SJY-04-K 8/27/2019 Street Dirt 37.38226 -121.93157 0.011 0.28
SC-SJY-04-L 8/27/2019 Street Dirt 37.38498 -121.94165 0.011 0.23
SC-SJY-04-M 8/27/2019 Street Dirt 37.38137 -121.92017 0.008 0
SC-SJY-04-N 8/27/2019 Street Dirt 37.38481 -121.92031 0.012 0.11
SC-SJY-04-0 8/27/2019 Street Dirt 37.38495 -121.92042 0.022 0.16
SC-SJY-04-P 8/27/2019 Street Dirt 37.38594 -121.92146 0.013 0.10
SC-SJY-04-R 8/28/2019 Street Dirt 37.38224 -121.93524 0.078 0.96
SC-SJY-08-AB 8/27/2019 Inlet 37.37121 -121.90037 0.025 0.11
SC-SJY-08-AC 8/27/2019 Street Dirt 37.37126 -121.90006 0.032 0.11
SC-SJY-08-AD 8/27/2019 Street Dirt 37.37138 -121.90017 0.027 0.12
SC-SJY-08-X 8/12/12019 Street Dirt 37.37377 -121.89863 0.031 0.07
SC-SJY-08-Y 8/12/2019 Street Dirt 37.37263 -121.89857 0.11 0.34
SC-SJY-08-Z 8/12/12019 Culvert 37.37256 -121.89876 1.09 0.28
SC-SJY-10-R 8/28/2019 Street Dirt 37.37849 -121.90899 0.42 1.90
SC-SJY-10-S 8/28/2019 Street Dirt 37.37789 -121.90991 0.93 5.60
San Jose SC-SJY-14-B 8/19/2019 Qutfall 37.36539 -121.87803 0.32 0.24
SC-SJY-14-C 8/19/2019 Street Dirt 37.36531 -121.87824 0.040 0.07
SC-SJY-14-D 8/19/2019 Street Dirt 37.36537 -121.87788 0.020 0.11
SC-SJY-14-E 8/19/2019 Street Dirt 37.36549 -121.87803 0.003 0.09
SC-SJY-14-F 8/19/2019 Street Dirt 37.36484 -121.87876 0.016 0
SC-SJY-14-H 8/19/2019 Street Dirt 37.36394 -121.88052 0.063 0.14
SC-SJY-14-I 8/19/2019 Street Dirt 37.36447 -121.87997 0.031 0.11
SC-SJY-14-J 8/19/2019 Street Dirt 37.36473 -121.97894 0.016 0.33
SC-SJY-14-K 8/20/2019 Street Dirt 37.36307 -121.88099 0.016 0.059
SC-SJY-14-L 8/20/2019 Street Dirt 37.36336 -121.88118 0.025 0.12
SC-SJY-14-M 8/20/2019 Street Dirt 37.36246 -121.88313 0.014 0.088
SC-SJY-17-| 8/12/2019 Inlet 37.35818 -121.86908 0.35 0.05
SC-SJY-17-J 8/12/12019 Inlet 37.35823 -121.86883 0.32 0.075
SC-SJY-17-L 8/12/2019 Street Dirt 37.35998 -121.86689 0.009 0.10
SC-SJY-17-M 8/12/12019 Street Dirt 37.36254 -121.86877 0.033 0.083
SC-SJY-17-N 8/12/2019 Street Dirt 37.362241 -121.86896 0.033 0.090
SC-SJY-17-0 8/12/12019 Street Dirt 37.36369 -121.86987 0.025 0.14
SC-SJY-17-P 8/19/2019 Street Dirt 37.36248 -121.87145 0.025 0.086
SC-SJY-17-Q 8/19/2019 Street Dirt 37.36237 -121.87163 0.014 0
SC-SJY-17-R 8/19/2019 Street Dirt 37.3628 -121.87098 0.010 0.11
SC-SJY-47-M 8/13/2019 Street Dirt 37.30973 -121.86538 1.79 1.50
SC-SJY-47-N 8/13/2019 Street Dirt 37.30999 -121.87009 5.47 0.24
SC-SJY-47-0 8/28/2019 Street Dirt 37.30929 -121.86487 3.61 8.50
SC-SCL-02-M 6/3/2019 Inlet 37.37132 -121.95014 0.065 0.13
SC-SCL-05-F 6/3/2019 Inlet 37.37177 -121.95064 0.15 4.90
Santa SC-SCL-05-G 6/3/2019 Inlet 37.35885 -121.93509 0.069 0.12
Clara SC-SCL-05-H 6/3/2019 Manhole 37.36997 -121.95508 0.045 0.05
SC-SCL-06-C 6/3/2019 Street Dirt 37.37639 -121.95061 0.006 0.13
SC-SCL-23-G 6/3/2019 Street Dirt 37.35885 -121.93509 3.56 0.13
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Table 3.4 summarizes all PCBs and mercury street dirt and MS4 sediment concentration data
collected by the Program between WY 2015 and WY 2019. For all years combined, the total
PCBs concentrations ranged from ND to 11.9 mg/kg, with a mean of 0.24 mg/kg and a median
of 0.03 mg/kg. A total of 23 samples (~ 7%) exceeded the 0.5 mg/kg threshold for high-priority
WNMASs that should be considered for source property investigations. Total mercury
concentrations ranged from ND to 18.9 mg/kg, with a mean of 0.42 mg/kg and a median of 0.11
mg/kg. Twenty-three of these samples exceeded 1.0 mg/kg. Of the 23 elevated mercury
samples, 8 samples also had elevated PCBs.

Table 3.4. Descriptive statistics of PCBs and mercury concentrations measured in
street dirt and MS4 sediment in the Santa Clara Basin by SCVURPPP in WY 2015

through WY 2019.
Statistic PCBs (mg/kg) HgT (mg/kg)

N 332 332

Min nd nd
10th percentile 0.005 0.049
25th percentile 0.010 0.07
50th percentile 0.027 0.114
75th percentile 0.078 0.226
90th percentile 0.30 0.57
Max 11.9 18.9
Mean 0.24 0.42

Stormwater Sampling. In WY 2019, Program collected 15 composite storm water samples
from the stormwater conveyance system in priority WMAs. These samples address
Management Questions #1 (Source Identification), #2 (Contributions to Bay Impairment) and
provide information for assessing trends (i.e., Management Question #5). Data may also be
used by the RMP STLS to improve calibration of models used to estimate the overall POC loads
from small tributaries to San Francisco Bay (i.e., Management Question #4 — Loads and
Status). As in prior years, the primary goal of this sampling was to identify priority WMAs and to
identify specific source properties within priority WMAs. Table 3.5 presents the PCBs, mercury,
and SSC concentrations and PCBs and mercury particle ratios measured in stormwater
samples collected by the Program during WY 2019. Total mercury concentrations ranged from
3.0 ng/L to 67 ng/L, with a median of 13 ng/L and a mean of 18 ng/L. Mercury particle ratios
ranged from 0.08 mg/kg to 1.5 mg/kg, with a median of 0.42 mg/kg and a mean of 0.52 mg/kg.
Total PCBs concentrations ranged from 0.21 ng/L to 178 ng/L, with a median of 10 ng/L and a
mean of 22 ng/L. PCBs particle ratios ranged from 0.030 mg/kg to 9.3 mg/kg, with a median of
0.08 mg/kg and a mean of 0.93 mg/kg.
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Table 3.5. PCBs, mercury and suspended sediment concentrations in water samples collected by SCVURPPP in WY

2019.
SSC Total PCBs | PCB Particle Ratio HgT HgT Particle Ratio
Station Code Sample Date (mglL) (ng/L) 2 (mglkg) ® (ng/L) (mglg) ®
113LGC510A 2/27/2019 146 4.40 0.030 67 0.459
099GAC240B 2/2/2019 11 0.378 0.034 4.6 0.418
083GAC900E 2/2/2019 6.9 0.516 0.075 5.2 0.754
067GACO075A 1/6/2019 55 15.5 0.282 23 0.418
067GACO010A 1/6/2019 70 15.9 0.227 35 0.500
067SCLO80A 1/16/2019 56 22.6 0.404 19 0.339
066GAC150A 2/13/2019 34 10.2 0.299 13 0.382
067SCL080B 1/16/2019 235 16.7 0.071 19 0.081
067SCL120A 1/16/2019 39 13.6 0.349 27 0.692
067SCL120B 1/16/2019 132 4.20 0.032 25 0.189
050GAC020E 2/1/2019 4.3 0.334 0.078 6.5 1.50
050GAC020C 2/27/2019 7.2 0.446 0.062 5.2 0.722
050GAC020D 2/27/2019 4 0.205 0.051 2.7 0.675
031SCH250B 1/6/2019 19 178 9.30 74 0.389
031SCH250A 1/6/2019 20 52.7 2.60 5.8 0.290

a: Total PCBs calculated as sum of RMP 40 congeners.
b: PCB and Hg Particle Ratios calculated by dividing Total PCBs and Hg concentrations by SSC.

Table 3.6 summarizes PCBs, mercury, and SSC concentrations and PCBs and mercury particle
ratios measured in stormwater samples collected by the Program during WY 2016 through WY
2019 source area monitoring. Across these years, total PCBs concentrations in stormwater
ranged from 0.15 ng/L to 178 ng/L with an average of 12.8 ng/L and a median of 4.4 ng/L. PCBs
particle ratios ranged from 0.004 mg/kg to 9.34 mg/kg. Mercury concentrations ranged from 1
ng/L to 67 ng/L with an average of 14 ng/L and a median of 7.6 ng/L. Mercury particle ratios
ranged from 0.028 mg/kg to 1.5 mg/kg. Eight samples had elevated PCBs patrticle ratios
(greater than 0.5 mg/kg).

Table 3.6. Descriptive statistics for PCBs, mercury and SSC concentrations and PCBs and mercury particle ratios in
stormwater samples collected by SCVURPPP in the Santa Clara Basin in WY 2016 through WY 2019.

Statistic PCBs (nglL) (::/I) SSC(mgll) | hoo (P n‘;‘:,'f; HoT F(’;r:fk';)Ratm

count 49 32 49 49 32

min 0.15 1.07 4.00 0.004 0.028
10th percentile 045 3.84 10.3 0.03 0.084
25th percentile 1.89 5.20 19.2 0.049 0.16
50th percentile 441 76 39.0 0.10 0.33
75th percentile 11.6 20.0 70 0.21 0.45
90th percentile 271 34.0 132 0.53 0.74
Max 178 67 518 9.34 1.51
Mean 12.8 14.2 61 0.40 0.37

30



Water Years 2014-2019

3.2.1.2. RMP STLS Wet Weather Characterization Monitoring

With a goal of identifying watershed sources of PCBs and mercury, STLS POC monitoring
beginning in WY2015 and continuing through WY 2019 focused on wet weather characterization
in catchments of interest. The RMP STLS monitoring program is coordinated with the
countywide stormwater programs’ efforts, and provides additional data the programs can use to
supplement their own efforts to identify sources and source areas. Through this program, the
RMP STLS team collects composite stormwater samples in catchments located throughout the
region. The sample locations are selected in consultation with the countywide stormwater
programs. Between WY 2015 and WY 2019, this monitoring program has sampled 21 sites in
Santa Clara County, 19 in San Mateo County, 16 in Alameda County, 10 in Contra Costa
County and 1 in Solano County. The sampled catchments range in size from 0.02 to 2,842
acres and represent both natural creek watersheds and engineered MS4 drainage areas in the
Bay Area. In Santa Clara Basin, based on recommendations of Program staff, the RMP STLS
sampled two previously sampled catchments in WY 2019, two catchments in WY 2018, three
catchments in WY 2017, six catchments in WY 2016, and eight catchments in WY 2015. All but
two of the Santa Clara Basin sampling stations were located at manholes accessing the MS4 or
MS4 outlets to receiving waters. Two stations were located within a receiving water (Lower
Penitencia Creek and Guadalupe River). The storm composite water samples were analyzed for
concentrations of PCBs, total mercury, and SSC. A subset of samples was also analyzed for
other metals (arsenic, cadmium, lead, copper, zinc), total organic carbon, dissolved organic
carbon, and grain size distribution. In addition, a pilot study was conducted at a subset of
locations to collect fine sediments using specialized settling chambers. Table 3.7 presents a
description of each sampling site and the PCBs, mercury and suspended sediment
concentrations and PCBs and mercury particle ratios measured in stormwater at each of the
Santa Clara Basin POC monitoring stations since WY 2015. A full description of the methods
and results of this monitoring from WY 2015 through WY 2019 is provided in Attachment D.3.

The RMP STLS has a growing database, now consisting of 88 stations that have been sampled
at least once during wet weather events for PCBs, mercury, and SSC since 2003. Sixty-six of
these sites were monitored between WY 2015 and WY 2019. Prior to WY 2015, most of the
stations were located in natural creeks, whereas the bulk of the stations sampled in WY 2015
through WY 2019 were primarily located in small catchments draining primarily old industrial
land uses. At 15 of the stations beginning in WY 2015, a second sample was collected with
either a Hamlin or Walling tube (or both) remote sediment sampler.

Acknowledging that dynamic climatic conditions and individual storm characteristics may affect
data interpretation, the following conclusions have been identified by SFEI:

¢ A number of sites with elevated PCBs and mercury concentrations in stormwater have
been identified. The highest concentrations of total mercury have been measured at the
Guadalupe River site in San Jose, CA.

o PCBs positively correlate with impervious cover, old industrial land use, and mercury.
They inversely correlate with watershed area. Although mercury and PCBs positively
correlate, the relationship is relatively weak, probably due to the larger role of
atmospheric recirculation in the mercury cycle and the differences in use history of each
POC.

¢ Neither PCBs nor mercury have strong correlations with other trace metals (As, Cu, Cd,
Pb, and Zn). Therefore, there is no support for the use of trace metals as surrogate
investigative tools for either PCBs or mercury sources.
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¢ Remote samplers showed generally good consistency with the composite stormwater
sampling methods and could be used exclusively for preliminary screening of new
stations to identify watershed sources of PCBs and mercury.

¢ Continued focus on identifying areas with elevated concentrations and resampling of
some stations (i.e., those that return lower than expected concentrations) should
continue in WY 2020.
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Table 3.7. Description of sampling sites and POC concentrations measured at RMP STLS stormwater monitoring sites in Santa Clara County, CA in WY 2015 - WY

2019.
PCBs HgT
MS4 or Particle Particle
Receiving Sample Area Ratio PCBs Ratio HgT SSC
City Watershed Name Catchment ID Water Latitude Longitude Date (sqkm) | (mglkg) | (ng/L) | (mg/kg) | (ng/L) | (mglL)
San Jose E. Gish Rd SD SC-066GAC550 MS4 | 37.36632 | -121.90203 | 121112014 | 044 0099 | 144 | 0590 85 145
Milpitas Lower Penitencia Ck Lower Penitencia R‘\*,;Z‘t‘g:‘g 37.42985 | -121.90913 | 121112014 | 115 | 0016 | 159 | 0.160 17 106
Santa Clara Seabord Ave SD SC SC-050GAC580 MS4 37.37637 | -121.93793 | 1211172014 | 135 0.186 135 | 0530 38 73
Santa Clara Seabord Ave SD SC SC-050GAC600 MS4 37.37636 | -121.93767 | 1211172014 | 28 0.236 199 | 0550 | 47 85
San Jose Ridder Park Dr SD SC-051CTC400 MS4 37.37784 | -121.90302 | 1211502014 | 05 0488 | 555 | 0330 37 114
San Jose Outfall to Lower Silver Ck | SC-067SCL080 MS4 37.35789 | -121.86741 | 262015 | 0.17 0783 | 446 | 0420 24 57
San Jose Rock Springs Dr SD SC-084CTC625 MS4 3731751 | -121.85459 | 2/6/2015 | 0.83 0128 | 525 | 0930 38 41
San Jose Charcot Ave SD SC-051CTC275 MS4 37.38413 | 12191076 | 472015 | 179 0.123 149 | 0560 67 121
Santa Clara | DuaneCt a”SdDA"e Triangle | o0 04902C200 MS4 37.38852 | -121.99901 112//;/32/356& 1 0017 | 0832 | 0268 13 48
Santa Clara | L@Wrence & geD“"a' EXPWYS | 56-049C2C800 MS4 37.37742 | -121.99566 | 1/6/2016 12 0078 | 451 0.226 13 58
Santa Clara Condensa St SD SC-049STAT10 MS4 37.37426 | -121.96918 | 1192016 | 024 0.074 26 0.329 12 35
Santa Clara Victor Nelo PS Outfall SC-050GAC190 MS4 37.38991 | -121.93952 | 1192016 | 058 0.051 229 | 0351 16 45
SentaClara | E O“tfa"stc%t?%rl‘vz"mas at | 50.049STA550 MS4 37.37991 | -121.96842 | 3/612016 | 067 0.027 28 0.127 13 103
Santa Clara Haig St SD SC-050GAC030 MS4 37.38664 | -121.95223 | 362016 | 212 0.043 145 | 0194 7 34
SanJose | Guadalupe River at Hwy 101 Guad 101 Ri’,\clg't‘grng 37.37355 | -121.93269 | 1/8/2017 233 0115 | 237 36 603 | 560
San Jose North Fourth St SD 066GAC550B MS4 37.36196 | -121.90535 | 1/8/2017 | 1.01 0087 | 417 | o477 23 48
San Jose Rosemary St SD 066GAC550C MS4 37.36118 | -121.90594 | 1/8/2017 | 367 0089 | 411 0.591 27 46
San Jose GR outfall 066GAC850 MS4 37.35469 | 12191279 | 472018 | 335 0045 | 663 | 0107 16 149
San Jose GR outfall 066GAC900 MS4 3735392 | 12191223 | 472018 | 017 0125 | 336 | 0644 17 27
San Jose SC100CTC400A SC100CTC400A |  Ms4 37.30299 | -121.83995 | 1/16/2019 | 1.38 0038 | 292 | 0303 23 77
San Jose SC100CTC500A SC100CTC500A |  MS4 37.30148 | -121.83814 | 1/16/2019 | 3.01 0.094 105 | 038 | 43 11
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3.2.1.3.  Source Property Investigation Outcomes

The Program has initiated source property investigations in 19 catchments in the Santa Clara
Basin to date. One of these investigations was completed prior to WY 2015 and resulted in a
PCBs source property referral to the Regional Water Board. That investigation (Leo Avenue) is
described in detail elsewhere (SCVURPPP 2015a). The majority of the 18 investigations
initiated since WY 2015 been implemented in priority WMAs with elevated PCBs that were
identified during screening monitoring conducted by both the Program and the RMP STLS. The
outcomes and current status of all PCBs source property investigations initiated in the Santa
Clara Basin since WY 2015 are summarized below and described in more detail in Attachment
D.2.

Between WY 2015 and WY 2019, the Program completed source property investigations in two
high-priority WMAs (comprising 516 acres), and has ongoing investigations in 16 priority WMAs
(comprising nearly 4,000 acres). The outcomes of these investigations include submission of 2
PCBs source property referrals to the RWB, and confirmation of 9 additional PCBs source
properties. The Program and the associated municipal jurisdictions are currently considering
next steps for the 9 confirmed source properties. The ongoing investigations in the 16 priority
WMASs will continue in WY 2020.

No additional controls are currently being planned in catchments where mercury (but not PCBs)
was elevated because results of the SCVURPPP Reasonable Assurance Analysis (RAA)
baseline loading for mercury (reported in Section 3.2.5 and Appendix D.5) demonstrates that
Santa Clara Basin is already achieving the mercury WLA for stormwater.

3.2.1.4. WMA Prioritization Status

Figure 3.5 illustrates the current state of knowledge and prioritization status of WMASs in Santa
Clara Basin for the following six categories:

1. Referred Source Property
Confirmed Source Property
High Priority WMA

Moderate Priority WMA

Low Priority WMA

Other Catchments of Interest

o ok D

Based on the combined results of the Program’s screening monitoring program and the RMP
STLS wet weather characterization monitoring conducted in WY 2015 through WY 2019, the
Program has identified 21 high and moderate priority WMAs (i.e., catchments with at least one
sample that had elevated PCBs), comprising over 4,000 acres in the Santa Clara Basin.
Another 76 low-priority WMAS (i.e., catchments with no samples with elevated PCBs found to
date), comprising about 30,000 acres have also been identified to date. The Program has
completed or is currently conducting targeted source property investigations in 19 high-priority
WMAs. Three of these high-priority WMAS, comprising almost 1,500 acres, have at least one
source property that has been identified and referred to the Regional Water Board. Another 4
high-priority WMAs (comprising over 1,200 acres) have at least one confirmed source property.
There remain 47 “Catchments of Interest” for PCBs and mercury sources (comprising nearly
14,000 acres) that have not yet been screened for elevated concentrations. The remainder of
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the land areas in the Basin (comprising approximately 210,000 acres) do not fit into any of the
WMA or Catchment of Interest categories.
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Figure 3.5. Watershed Management Area (WMA) prioritization in Santa Clara Basin, CA.

3.2.2. Guadalupe River Loading Station Contingency Monitoring

POC loads monitoring activities have been conducted since 2003 on the Guadalupe River near
the Highway 101 overpass. These efforts have occurred via a combination of RMP, SCVURPPP
and Valley Water funding and were generally aimed at developing robust estimates of annual
mercury and other POC loading to the Bay from the watershed. One key information gap that
remains is the concentrations and loading associated with high intensity storm events that
necessitate the release of water from reservoirs located in the upper watershed. These events
rarely occur, but the RMP has been prepared to institute contingency monitoring to sample
water at the Highway 101 station in the event of a qualifying storm. No qualifying events
occurred in WY2015 or WY 2016.

In WY 2017, a qualifying event occurred and was successfully sampled. McKee et al. (2018)
describes monitoring methods and results from the five-day sampling event that occurred in
January 2017. SFEI staff implemented an adaptive sampling strategy and captured a total of 14
samples over five days. During that time, flow peaked three times in response to heavy and
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prolonged rainfall. Figure 3.6 (i.e., Figure 4 from McKee et al. 2018) illustrates how mercury
concentrations varied throughout the storm hydrograph.

January 2017 Hg release event
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Figure 3.6. January 2017 storm hydrograph and total mercury concentrations in Guadalupe River at Highway 101
(Figure 4 from McKee et al. 2018; flow data are provisional and subject to change).

Two methods were applied to estimate mercury loads during the event. The first method was
used to generate a load estimate for every 15-minute interval during the sampling period (using
linear interpolation between grab samples) and resulted in a total event load of 70 kg. The
second method combined a flow-weighted average concentration with total event flow for a load
estimate of 82 kg. Approximately 86% of the load is assumed to emanate from the historic
mining district in the upper watershed, rather than the urbanized areas in the lower watershed.
Regardless of which method is used, a load equivalent of more than half of the previously
estimated average annual baseline load for the Guadalupe River was transported during this
one storm. The loads during this one storm exceeded the TMDL wasteload allocation of 9.4
kg/year by a factor of over 7. These findings illustrate the very episodic nature of loads in this
system.

There have been no additional qualifying events in WY 2018 or WY 2019.
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3.2.3.  BASMAA Monitoring for PCBs in Infrastructure Caulk and BMP Effectiveness

This section will provide a brief summary of the regional PCBs and mercury monitoring
conducted by BASMAA as part of the Infrastructure Caulk and BMP Effectiveness studies. This
section will reference the previously submitted BASMAA reports for more details.

In WY 2017 and WY 2018, SCVURPPP participated in the BASMAA “POC Monitoring Project
for Source Identification and Management Action Effectiveness” project. This regional project
includes two (somewhat independent) monitoring studies designed during WY 2017 and
implemented during WY 2018. BASMAA developed two study designs to implement these
projects and a shared SAP and QAPP. The SAP/QAPP describes field and laboratory methods,
measurement quality objectives, quality control procedures, and data management aspects.

As one of four Countywide Programs subject to provision C.8.f POC Monitoring requirements,
SCVURPPP’s POC monitoring accomplishments include V4 of the total number of samples
collected through these regional studies (Table 3.1).

e The PCBs in Infrastructure Caulk Study was developed to satisfy the provision C.12.e
requirement to collect 20 composite caulk/sealant samples throughout the MRP permit
area and evaluate (at a screening level) whether PCBs are present in right-of-way
infrastructure caulk and sealants in the Bay Area. This study also addresses
Management Question #1 (Source Identification). In WY 2018, the BASMAA project
team collected 54 samples of caulk/sealant materials from ten types of roadway and
storm drain infrastructure. The individual samples were grouped by structure type and
sample appearance (color and texture) into 20 composites and analyzed for the RMP 40
PCB congeners using a modified method EPA 8270C. The final project report was
included with the Program’s Fiscal Year 2017/18 Annual Report, submitted to the
Regional Water Board on September 30, 2018 (BASMAA 2018).

o The BMP Effectiveness Study was developed to satisfy provision C.8.f requirements to
collect at least eight PCBs and mercury samples (per county) that address Management
Question #3 (Management Action Effectiveness). A major consideration of the study was
collection of data in support of conducting the Reasonable Assurance Analysis that is
required by provision C.12.c.iii.(3) and must be submitted to the Regional Water Board
with the 2020 Annual Report (September 30, 2020). In WY 2018, the BASMAA project
team collected a total of 34 samples. Results of the study are summarized in two reports
that were submitted (as appendices) with the Program’s WY 2018 Urban Creeks
Monitoring Report.

o Column Study Report (BASMAA 2019a). Twenty-six samples consisting of
influent/effluent pairs from column tests of biochar-enhanced bioretention soil
media (BSM) were analyzed. Stormwater from two sites during two storm events
was run through six columns with five different biochar-enhanced BSM mixes
and one standard BSM as a control to evaluate which mix was most effective at
removing PCBs and mercury. Dilutions were run on two columns to assess
removal efficiencies with decreasing influent pollutant concentrations. Samples
were analyzed for the RMP 40 PCB congeners (method EPA 1668C), total
mercury (method EPA 1631E, SSC (method ASTM D3977-97), and total organic
carbon (method EPA 9060).

o HDS Study Report (BASMAA 2019b). Eight samples consisting of sediment and
leaf debris were collected from hydrodynamic separator (HDS) unit sumps during
regularly scheduled cleanouts to evaluate the PCBs and mercury load reduction
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effectiveness of these units. The HDS unit samples were analyzed for the RMP
40 PCB congeners (method EPA 1668C), total mercury (method EPA 1631E),
and total solids (method EPA 160.4M).

3.2.4. Regional Comparison

This section presents PCBs and mercury monitoring results within the context of other street
dirt, MS4 sediment, and storm water samples collected and analyzed for PCBs and mercury in
Santa Clara County and region-wide. Street dirt, MS4 sediment and stormwater data collected
by SCVURPPP in WY 2015 through WY 2019 were compiled with similar data collected in
Santa Clara County and throughout the region over the past 20+ years by SCVURPPP, RMC
partners and the RMP STLS to create a Bay Area regional data set. The regional data includes
samples collected within the MRP area in Santa Clara, San Mateo, Alameda, Contra Costa and
Solano Counties.®

3.2.4.1. Sediment Data

The Bay Area regional data set of POC concentrations measured in street dirt and MS4
sediment now includes over 1,500 PCBs concentrations and over 1,300 mercury
concentrations. The data set includes samples collected from roadways, curb and gutters,
driveways, sidewalks, storm drain inlets and manholes, culverts, ditches and surface soils within
public rights-of-way and on private properties.

Figures 3.7 and 3.8 display all the Bay Area regional street dirt and MS4 sediment data for
PCBs concentrations (n=1,535) and mercury concentrations (n=1,351), respectively. These
figures identify the current BASMAA thresholds used to prioritize WMAs and identify PCBs and
mercury sources and source areas. The vast majority of PCBs samples collected to date
(>75%) are below the urban background threshold concentration of 0.2 mg/kg. However, nearly
15% of the samples had concentrations at or above the threshold of 0.5 mg/kg used to identify a
priority WMA and indicative of a nearby source. Eight percent of all the data are above the 1
mg/kg threshold that BASMAA currently uses to identify a PCBs source. While most (>75%) of
mercury samples were below the urban background threshold of 0.3 mg/kg, at least 7% are
above 1 mg/kg, suggesting a nearby a source.

6 The sources of the regional data set include the following: ACCWP 2016, 2017, 2018, 2019, BASMAA 2017a,
CCWP 2016, 2017, 2018, 2019, City of San Jose and EOA 2003, EOA 2007, Gilbreath et al. 2016, Gilbreath et al.
2020 in preparation, Gunther et al. 2001, KLI and EOA 2002, Kleinfelder 2005, 2006, McKee et al. 2012, 2013, 2017,
Salop et al. 2002a, 2002b, SCVURPPP 20164, 2017a, 2018a, 2019a, 2019¢c, SMCWPPP 2015, 2016a, 2016b, 2017,
2018, 2019a, 2019b, SMSTOPPP 2002, 2003, 2004, Yee and McKee 2010.
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Figure 3.7. Distribution of PCBs concentrations measured in street dirt and MS4 sediment across the Bay Area.
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Figure 3.8. Distribution of mercury concentrations measured in street dirt and MS4 sediment across the Bay Area.
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Table 3.8 presents descriptive statistics for PCBs and mercury concentrations for the entire Bay
Area regional data set, compared with samples collected in Santa Clara Basin in WY 2019 and
other years. Across the Bay Area, PCBs concentrations range from ND to 193 mg/kg, with a
median of 0.041 mg/kg and a mean of 0.65 mg/kg. Mercury concentrations range from ND to 21
mg/kg, with a median of 0.15 mg/kg and a mean of 0.41 mg/kg. As can be seen in Figures 3.5
and 3.6, there are a few samples with highly elevated concentrations that substantially increase
the mean (i.e., average) concentration statistic over the median (i.e., 50th percentile) for both
PCBs and mercury. Concentrations of PCBs in Santa Clara Basin are lower on average than in
the rest of the Bay Area. However, some of the highest concentrations measured in the Bay
Area to date have been observed in the Santa Clara Basin. In contrast, mercury concentrations
are typically higher on average in the Santa Clara Basin compared with the rest of the Bay Area.
Both SCVURPPP and the BASMAA RMC are planning to collect street dirt and MS4 samples in
WY 2020 to increase this dataset.

Table 3.8. Descriptive statistics of PCBs and mercury concentrations in street dirt and MS4 sediment measured across
the San Francisco Bay MRP area, in Santa Clara Basin in WY 2019, and in Santa Clara Basin in all other years (through
WY 2018).

PCBs (mg/kg) HgT (mg/kg)
Santa Clara Santa Clara Basin Santa Clara Santa Clara Basin
All Bay Area Basin through All Bay Area Basin through
Statistic Data WY 2019 WY 2018 Data WY 2019 WY 2018
count 1,535 54 433 1,351 54 416
min ND 0.001 ND ND ND 0.020
10th . ND 0.007 ND 0.054 0.047 0.054
percentile
25th
. 0.009 0.013 0.007 0.085 0.085 0.078
percentile
5Oth. 0.041 0.027 0.026 0.15 0.12 0.14
percentile
7oth . 0.16 0.14 0.08 0.29 0.23 0.26
percentile
S0th . 0.77 1.0 0.35 0.74 1.23 0.84
percentile
Max 193 55 27 21 8.5 19
Mean 0.65 0.37 0.40 0.41 0.54 0.52

3.2.4.2. Stormwater Data

The Bay Area regional stormwater dataset now includes samples collected from 138 MS4
catchments and 28 receiving waters throughout the Bay Area. The MS4 catchment sites include
storm drain manholes, outfalls, pump stations, and artificial channels. The 28 sites in receiving
waters have watersheds ranging in size from less than 3,000 acres (i.e., Lower Penitencia
Creek) to the entire Sacramento—San Joaquin River Delta watershed (i.e., Mallard Island). Many
of the sites have been sampled during multiple storm events and had multiple samples collected
during each storm event. Multiple samples were collected at 15 of the 28 receiving water sites.
At each of the 15 sites, between 3 and 126 samples were collected across multiple storm
events. Multiple samples were also collected at 12 of the 127 MS4 sites, with between 2 and 80
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samples collected at these sites across multiple storm events. Each of these samples were
analyzed for PCBs and mercury. For sites with more than one sample collected during a given
storm event, the particle ratio is calculated by dividing the sum of PCB concentrations by the
sum of suspended sediment concentrations. Performing the calculation in this way is effectively
the equivalent of compositing all the individual samples that have been collected at a site. This
is consistent with the RMP STLS approach to data evaluation (Gilbreath et al. 2020 in
preparation).

Table 3.9 lists descriptive statistics for PCBs (h=166) and mercury concentrations (n=113) for
the Bay Area stormwater dataset. The median concentration of PCBs in water is 6.98 ng/L, and
the mean is 18.9 ng/L. The median PCB particle ratio is 0.11 mg/kg, and the mean is 0.37
mg/kg. Both SCVURPPP and the RMP are continuing to collect stormwater composite samples
in WY 2020 to increase this dataset. In future years, it may be informative to correlate measured
concentrations to various factors such as storm size, rainfall intensity, antecedent dry weather,
land use characteristics, and age of development.

Table 3.9. Descriptive statistics of PCBs, mercury and SSC and PCBs and mercury particle ratios in stormwater
measured across the San Francisco Bay MRP area.

Statistic PCBs (nglL) HgT (ng/L) ssC(mgi) | PCBS (P r:;tl'lf; RED || LEY ';;’;iﬁ(';)"am
N 166 113 166 166 113
Min ND 0.44 3.2 ND 0.008
10th percentile 1.37 4.21 15.7 0.018 0.124
25th percentile 2.7 7.36 29.2 0.047 0.201
50th percentile 6.98 15.8 55 0.110 0.341
75th percentile 16.1 354 112 0.222 0.532
90th percentile 38.1 67.2 244 0.690 0.748
Max 448 1,053 2,630 9.3 53
Mean 18.9 394 126 0.367 0.457

PCB concentrations in water samples for the Bay Area dataset (n=166) are plotted in Figure
3.9. PCBs particle ratios are plotted in Figure 3.10. Figures 3.9 and 3.10 symbolize samples
according to three categories: collected in Santa Clara Basin in WY 2019 (n=15), collected in
Santa Clara Basin in other years (n=59), and collected elsewhere in the Bay Area (n=92). Of the
74 sites in the Santa Clara Basin, 15 were sampled by SCVURPPP in WY 2019, 10 in WY
2018, 17 in WY 2017, and nine in WY 2016. Two sites each year were sampled by RMP STLS
in WY 2017, WY 2018 and WY 2019, nine in WY 2016, and thirteen in WY 2015. Eight sites
were sampled multiple times by the RMP in prior water years.
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Figure 3.9. PCBs concentrations in storm water samples collected in MS4s and receiving waters draining to the Bay.
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Figure 3.10. PCBs particle ratios in storm water samples collected in MS4s and receiving waters draining to the Bay.
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Overall, Santa Clara Basin has relatively low PCBs concentrations and PCBs particle ratios in
stormwater compared to the other three counties in the region (Alameda, Contra Costa, and
San Mateo). However, some of the highest water concentrations and particle ratios measured in
the Bay Area to-date have been observed in Santa Clara Basin, including site 031SCH250B
sampled in WY 2019. The highest PCBs concentrations in Santa Clara Basin have been
measured at:

e (031SCH250B (Palo Alto) (177 ng/L; sampled WY 2019),

¢ Sunnyvale East Channel (96.6 ng/L; sampled WYs 2011-14),

o 067CTC250A (Yard Court San Jose) (57.6 ng/L; sampled WY 2017),

o (083GAC900B (Monterey Road at Phelan) (57.3 ng/L; sampled WY 2018),

e 051CTC400A (Ridder Park Dr Storm Drain) (55.5 ng/L; sampled WY 2015), and
e 067SCLO80A (Outfall to Lower Silver Creek) (44.6 ng/L; sampled WY 2015).

The sites with the highest PCBs patrticle ratios are:
e (031SCH250B (Palo Alto) (9,343 ng/g; sampled WY 2019),
o (031SCH250A (Hansen Way Palo Alto) (2,041 ng/g; sampled WY 2017),
e 067SCLO80A (Outfall to Lower Silver Creek) (595 ng/g; sampled WY 2015),
e (083GAC900B (Monterey Road at Phelan) (623 ng/g; sampled WY 2018),
e 050GACO020A (Rincon 2 PS San Jose) (530 ng/g; sampled WY 2017), and
e 051CTC400A (Ridder Park Dr Storm Drain) (488 ng/g; sampled WY 2015).

Mercury concentrations in water samples for the Bay Area dataset (n=113) are plotted in Figure
3.11. Mercury particle ratios are plotted in Figure 3.12. Figures 3.11 and 3.12 symbolize
samples according to three categories: collected in Santa Clara Basin in WY 2019 (n=15),
collected in the Santa Clara Basin in other years (n=35), and collected elsewhere in the Bay
Area (n=63). Of the 50 sites in the Santa Clara Basin, 15 were sampled by SCVURPPP in WY
2019, 10 in WY 2018, 17 in WY 2017, and nine in WY 2016. Two sites each year were sampled
by RMP STLS in WY 2017, WY 2018 and WY 2019, nine in WY 2016, and thirteen in WY 2015.
Two sites were sampled multiple times by the RMP in prior water years. The highest mercury
concentrations measured in stormwater in the Bay Area to date were from Guadalupe River
samples.
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Figure 3.11. Mercury concentrations in storm water samples collected in MS4s and receiving waters draining to the

Bay.
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Figure 3.12. Mercury particle ratios in storm water samples collected in MS4s and receiving waters draining to the Bay.
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3.2.5. Refined Stormwater Loading Estimates

This section presents modeled estimates of PCBs and mercury stormwater loads for the Santa
Clara Basin. These estimates were developed by Paradigm Environmental as Phase | (baseline
modeling) for RAA, as required by MRP 2.0 provision C.11/12, to quantitatively demonstrate
that proposed green stormwater infrastructure (GSI) will result in sufficient load reductions of
PCBs and mercury to meet TMDL wasteload allocations. The model was developed using the
Loading Simulation Program in C++ (LSPC), a watershed modeling system that includes
Hydrologic Simulation Program FORTRAN (HSPF) algorithms for simulating watershed
hydrology, erosion, water quality process, and in-stream fate and transport processes. The
model simulates upland loading and transport of sediment, mercury, and PCBs. Table 3.10
presents the modeled PCBs and mercury stormwater loads to the San Francisco Bay from the
MRP Area and other NPDES Permitted Areas and Non-Urban Areas in the Santa Clara Basin.
The MRP area loads are 2.2 kg/year for PCBs and 5.6 kg/year for mercury.

Table 3.10. Summary of total area and pollutant load by watershed and type of area in the Santa Clara Basin.

Loads (kglyear)
Permitted and Other Areas Area (acres) PCBs Mercury

MS4-permitted Area (MRP-Area) 141,360 2.2 5.6

Non-Urban Area/Open Space 283,034 0.03 13.01

Other Public Schools 4,567 0.12 0.21
NPDES Caltrans 5,741 0.15 0.26
ngfd Individual Industrial NPDES Permit 627 0.05 0.03
Industrial General Permit (IGP) 5,020 0.42 0.18
Phase 2 Small MS4 131 0.004 0.006
Total 440,480 2.97 19.30

The full details of the baseline model development, assumptions, model performance and
calibration, and validation results are presented Attachment D-5.

3.3. Copper

This section summarizes compliance with MRP 2.0 provision C.8.f requirements for copper
monitoring during WY 2016 — WY 2019. Copper data collected in compliance with MRP 1.0
provision C.8.e are summarized under the loading station summary in Section 2.

The Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan) includes a Water
Quality Attainment Strategy (WQAS) to support copper site-specific objectives for San
Francisco Bay (SFBRWQCB 2017). The WQAS for copper states that NPDES permits for urban
runoff management agencies must require implementation of best management practices and
control measures designed to prevent urban runoff discharges from causing or contributing to
exceedances of copper water quality objectives. These measures are included in Provision C.13
of MRP 2.0. Additionally, the WQAS requires that NPDES permits contain requirements to
conduct or cause to be conducted monitoring of copper loading to the Bay. The RMP Status and
Trends Monitoring Program currently collects water and sediment samples from San Francisco
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Bay every two or three years for analysis of a large suite of toxic contaminants, including
copper. In addition to the RMP studies, copper monitoring is required by provision C.8.f of MRP
2.0.

From WY 2016 through WY 2019, in compliance with MRP 2.0 provision C.8.f, SCVURPPP
collected at least two samples per year for copper analysis. The goal of the monitoring was to
address Management Question Nos. 4 (Loads and Status) and 5 (Trends). A different copper
monitoring approach was followed each year, often with the objective of opportunistically
conducting copper analyses on samples collected for other purposes. In addition, trends
samples collected in Santa Clara Basin by the SPoT program are used to supplement
SCVURPPP monitoring efforts (see Section 4.0 for a description of the SPoT program). Table
3.11 lists the number of copper samples collected each year by SCURPPP and SPoT, and the
applicable Management Question(s). As described in Table 3.11, a total of 20 Santa Clara
Basin samples were analyzed for copper from WY 2016 through WY 2019. Seventeen of these
samples address Management Question No. 4 (Loads and Status) and 12 address
Management Question No. 5 (Trends).

Table 3.11. SCVURPPP and third-party monitoring accomplishments for copper, WY 2016 - WY 2019.

Management Question Addressed?
2 e
0 @ /]
E |8 4
Pollutant of Number S § = é 2l =
Concern/ of vE| 2 g— Sc2| O 0 Sample Type and Comments
Organization | Samples (S 2| £ |E28| 8, | o
o c 8 S 2 E|l o2 g
(72] ) (&) = - o -
<38 « ] < » T
WY 2019
SCVURPPP 9 N N N 9 3 Copper analyzed on a subset of PCBs/Hg
stormwater runoff samples
WY 2018
SCVURPPP 6 B 3 3 6 6 Creek water sample§ collected during
storm event and spring base flows
SPoT 9 B 3 3 3 9 Sediment sample .to assess trends at
long-term monitoring station
WY 2017
SCVURPPP 9 N N N 9 3 Copper analyzed on a subset of PCBs/Hg
stormwater runoff samples
SCVURPPP 3 N y y 3 3 Creek water samples collected during
storm event
SPoT 1 B 3 3 3 1 Sediment sample .to assess trends at
long-term monitoring station
WY 2016
SCVURPPP 4 N 3 3 4 3 Copper analyzed on a subset of PCBs/Hg
stormwater runoff samples
Total/MRP 1 5920 | NA | NA NA | 17174 | 1214
Minimumb

NA = Not Applicable. For this pollutant, the MRP does not require sampling to address the management question.

a Individual samples can address more than one Management Question simultaneously.

b The MRP overall minimum number of samples must be met by the end of the five-year permit term. The MRP minimum number of samples
for each Management Question must be met by the end of year four of the permit.
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Figure 3.13. Copper and nutrient monitoring stations, Santa Clara Basin, WY 2016 - WY 2019.
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The bullets below describe SCVURPPP approaches to copper monitoring in WY 2016 through
WY 2019 and findings based on the laboratory results. Monitoring stations are mapped in Figure
3.13. All SCVURPPP samples were analyzed for total and dissolved copper’ (method EPA
200.8) and hardness (method SM 2340C). Results are summarized in Table 3.12. Comparisons
to applicable water quality objectives are included in Section 5.0.

o WY 2016, WY 2017, and WY 2019: Storm Samples from High Interest Catchments.
In WY 2016, WY 2017, and WY 2019, SCVURPPP conducted copper analyses on a
subset of the composite samples of stormwater runoff collected at the bottom of
catchments containing parcels of high interest with respect to PCBs sources (i.e.,
generally old industrial land uses). See Section 3.2.1 (Monitoring to Identify Sources and
Source Areas) for a discussion of WMAs and high interest parcels. Sample locations
were typically located within the MS4 (e.g., outfall to receiving water, catch basin,
manhole vault, pump station); however, two of the samples collected in WY 2016 were
collected in small creeks (Ford Creek and Wrigley Creek).

o The results summarized in Table 3.12 suggest that copper concentrations in
stormwater runoff composite samples collected at outfalls draining catchments
with old industrial land uses are generally higher than those collected from
creeks draining larger watersheds with a greater mix of land uses.

o The hardness of the receiving waters is generally higher than MS4 samples,
meaning that the bioavailability of the copper entering from the MS4 would be
reduced upon mixing with receiving water.

e WY 2017: Wet Weather Upstream/Downstream Comparison. SCVURPPP sampled
three locations (upstream, middle, and downstream) within the Lower Silver Creek
watershed during a storm event on January 9, 2017. The Lower Silver Creek watershed
has a mix of urban and non-urban land uses with increasing urban density in the
downstream direction.

o Copper concentrations increased in the downstream direction, suggesting that
stormwater runoff from the urban land uses was contributing copper to the creek.

e WY 2018: Wet Weather/Spring Baseflow Comparison. SCVURPPP sampled three
bottom-of-the-watershed locations (Stevens Creek, San Tomas Aquino Creek, and
Calabazas Creek) during a storm event on January 8, 2018 and during subsequent
spring baseflow to compare seasonal differences in copper concentrations. Mobilization
for storm sample collection in WY 2018 was driven by MPR 2.0 provision C.8.9
(Pesticides & Toxicity) monitoring requirements.

o Copper concentrations at all three stations (205STE021, 205STQ010,
205CAL018) were higher during the January storm event compared to the spring
base flow event, suggesting an influence by stormwater runoff.

o In addition, the dissolved portion of the total copper concentration was higher in
the spring baseflow samples compared to the storm samples. This finding
illustrates that copper tends to bind with suspended sediment which is higher
during storm events.

7 In order to simplify the field effort and reduce the risk of sample contamination, SCVURPPP requested that the
analytical laboratory conduct the sample filtration required for dissolved copper analysis.
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Table 3.12. Total and dissolved copper concentrations in SCVURPPP water samples, WY 2016 — WY 2019.

Total Dissolved | Hardness
Station Code Creek/Location Sample Date | Copper Copper as CaCOs

(MglL) (MglL) (mglL)
WYs 2016, 2017 & 2019 Stormwater Runoff Composite Samples from MS4s in catchments with High-interest Parcels
032SVC490A MS4 station in Mountain View 1/5/2016 10.5 4.3 30
083LGC430A MS4 station in San Jose 1/19/2016 11.8 4.4 20
Ford_A Ford Creek 1/17/2016 717 24 172
Wrigley_A Wrigley Creek 1/17/2016 7.38 29 164
067CTC750A MS4 station in San Jose 2/712017 8.8 3.0 146
067CTC810A MS4 station in San Jose 2712017 28 7.2 58
031SCH250A Catch basin inlet in Palo alto 1/6/2019 13 4.8 10
031SCH250B Manhole vault in Palo Alto 1/6/2019 8.5 5 12
WY 2017 Wet Weather Upstream/Downstream Comparison
205C0Y180 Lower Silver (downstream) 1/9/2017 31 9.6 160
205COY185 Lower Silver (middle) 1/9/2017 29 8.7 170
205C0Y205 Lower Silver (upstream) 1/9/2017 14 75 200
WY 2018 Wet Weather/Spring Baseflow Comparison
205STE021 Stevens (storm event) 1/8/2018 12 4.3 60
205STQ010 San Tomas Aquino (storm event) 1/8/2018 14 30* 46
205CAL018 Calabazas (storm event) 1/8/2018 14 41 50
205STE021 Stevens (spring baseflow) 5/21/2018 0.59 0.22 440
205STQ010 San Tomas Aquino (spring baseflow) 5/21/2018 1.2 0.85 390
205CAL018 Calabazas (spring baseflow) 5/21/2018 0.82 0.46 460

* The dissolved copper concentration from the Jan. 8, 2018 205STQ010 sample was flagged as questionable. Dissolved copper, by definition,
must be < total copper, which is not the case in this sample. The data validation process did not find any other concerns with the copper
results. It is possible that contamination was introduced during the laboratory filtration process for this sample.

3.4 Nutrients

This section summarizes compliance with MRP 2.0 provision C.8.f requirements for nutrient
monitoring during WY 2016 — WY 2019. Nutrient data collected in compliance with MRP 1.0
provision C.8.e are summarized under the loading station summary.

Nutrients were included in the MRP 2.0 POC monitoring requirements to support Regional
Water Board efforts to develop nutrient numeric endpoints (NNE) for the San Francisco Bay
Estuary. The “San Francisco Bay Nutrient Management Strategy” (NMS) is part of a statewide
initiative to address nutrient over-enrichment in State waters (SFBRWQCB 2012). Its goal is to
lay out a well-reasoned and cost-effective program to generate the scientific understanding
needed to fully support major management decisions such as establishing/revising Water
Quality Objectives (WQOSs) for nutrients and dissolved oxygen, developing/implementing a
nutrient monitoring program, and specifying nutrient limits in NPDES permits. The NMS
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monitoring program currently focuses on stations located within San Francisco Bay rather than
freshwater tributaries.

Provision C.8.f of MRP 2.0 requires monitoring for a suite of nutrients (i.e., ammonium, nitrate,
nitrite, total Kjeldahl nitrogen (TKN), orthophosphate, and total phosphorus). This list is similar to
the list of analytes measured by the RMP and BASMAA partners at the six regional loading
stations (including the Santa Clara Basin stations on the Guadalupe River and Sunnyvale East
Channel) monitored in WY 2012 - WY 2014. The prior data collected in freshwater tributaries to
San Francisco Bay were used by the Nutrient Strategy Technical Team to develop and calibrate
nutrient loading models.

In WY 2016 through WY 2019, in compliance with provision C.8.f of MRP 2.0, the Countywide
Program collected at least two samples per year for nutrient analysis. The goal of the monitoring
was to address Management Question No. 4 (loads and Status) for which at least 20 samples
needed to be collected by year four of the permit (i.e., WY 2019). The analytes and chemical
analysis methods were ammonia (SM 4500C), nitrate (EPA 300.0), nitrite (SM 4500B), TKN
(SM 4500C), orthophosphate (SM 4500E), and total phosphorus (SM 4500E).

The bullets below describe SCVURPPP approaches to nutrient monitoring in WY 2016 through
WY 2019. Monitoring stations are mapped in Figure 3.11. Findings are based on the results
summarized in Table 3.12. Comparisons to applicable WQOs are described in Section 5.0.

e WY 2016: Spring Baseflow Upstream/Downstream Comparison & SSID Project
Support. POC monitoring for nutrients in Santa Clara Basin was conducted synoptically
with bioassessment monitoring during spring baseflow conditions in Upper Penitencia
Creek as part of a Stressor/Source Identification (SSID) study. The Upper Penitencia
Creek SSID Project investigated high waters temperatures and low ecological integrity at
a specific segment of the creek (i.e., based on California Stream Condition Index scores)
following the Causal Analysis/Diagnosis Decision Information System (CADDIS)
framework developed by the USEPA. The SSID Project Report was included with the
SCVURPPP WY 2016 Urban Creeks Monitoring Report (SCVURPPP 2017).

o Results of WY 2016 nutrient monitoring listed in Table 3.13 show that the
downstream station (205C0OY114) had higher concentrations of all nutrient
species compared to the upstream station (205COY121). More information about
the differences between the two stations is provided in the SSID Project Report.

o WY 2017: Wet Weather/Spring Baseflow Comparison. SCVURPPP sampled three
locations (upstream, middle, and downstream) within the Lower Silver Creek watershed
during a storm event on January 9, 2017. Follow-up monitoring was attempted at all
three stations during spring baseflow conditions; however, the upstream station
(205C0OY205) was dry. The Lower Silver Creek watershed has a mix of urban and non-
urban land uses with increasing urban density in the downstream direction.

o During the January storm event, total nitrogen concentrations were lower at the
downstream station (205C0OY180) compared to the upstream (205COY205) and
middle (205C07185) stations. In June, this trend was reversed with higher total
nitrogen concentrations at the downstream station compared to the middle
station. In contrast to total nitrogen, phosphorus concentrations increased in the
downstream direction during the January storm event and decreased in the
downstream direction in June.
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Inorganic nitrogen (nitrate and nitrite) concentrations were higher in June
compared to the January storm event and organic nitrogen (TKN) concentrations
were lower in June compared to the January storm event.

Organic nitrogen (TKN) made up a greater proportion of the total nitrogen
concentration during the January storm event compared to the June event. It is
likely that organically-bound nitrogen washed off surfaces during the January
storm had not yet had time to cycle through the ammonification and nitrification
processes before samples were collected. In June, TKN made up just a small
percent of the total nitrogen.

Phosphorus concentrations were higher during the January storm runoff
sampling event compared to the June baseflow event. This finding is consistent
with the draft conceptual model developed by the NMS which suggests that
nutrient loads to San Francisco Bay from creeks are highest during the wet
season, although considerably less than loads from publicly owned wastewater
treatment works (POTWS) (Senn and Novick 2014). However, nitrogen
concentrations (primarily nitrate) were higher during the baseflow event. It
unknown why nitrate patterns were not consistent with the NMS model.

WY 2018: Wet Weather/Spring Baseflow Comparison. SCVURPPP sampled three
bottom-of-the-watershed locations (Stevens Creek, San Tomas Aquino Creek, and
Calabazas Creek) during a storm event on January 8, 2018 and during subsequent
spring baseflow to compare seasonal differences in nutrient concentrations. Mobilization
for storm sample collection in WY 2018 was driven by MPR 2.0 provision C.8.9
(Pesticides & Toxicity) monitoring requirements.

@)

Concentrations of all nutrients were similar at all three stations during the
January event. In contrast, there was high variability among the stations during
the May event, particularly for nitrate and phosphorus which varied by an order of
magnitude.

Similar to WY 2017, organic nitrogen (TKN) made up a greater proportion of the
total nitrogen concentration during the January 2018 storm event compared to
the May2018 event. It is likely that organically-bound nitrogen washed off
surfaces during the January storm had not yet had time to cycle through
ammonification and nitrification processes before samples were collected.

Phosphorus concentrations were higher during the January storm runoff
sampling event compared to the May baseflow event. This finding is consistent
with the draft conceptual model developed by the NMS which suggests that
nutrient loads to San Francisco Bay from creeks are highest during the wet
season, although considerably less than loads from publicly owned wastewater
treatment works (POTWS) (Senn and Novick 2014). However, nitrogen
concentrations (primarily nitrate) were higher during the baseflow event at two of
the three stations. The nitrate patterns were not consistent with the NMS model
but were consistent with SCVURPPP POC monitoring conducted in WY 2017 in
Lower Silver Creek.

WY 2019: Summer Concentrations along a Creek Gradient & SSID Project Support.
SCUVRPPP sampled nutrients at 13 creek stations on Thompson Creek and Lower
Silver Creek as part of a SSID study investigating causes of low biological stream
condition and nutrient sources. The Work Plan for the Lower Silver-Thompson Creek
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Watershed SSID Project (and a summary of preliminary findings) is included with Part C
of this Integrated Monitoring Report. Additional nutrient monitoring was conducted after
the August 8, 2019 POC nutrient monitoring event and is anticipated to continue into WY
2020.

o Total nitrogen concentrations increased in the downstream direction but there
were several exceptions to this spatial trend. For example, total nitrogen at the
downstream-most station (2.7 mg/L at 205COY180) was less than that measured
at the next station upstream (7.7 mg/L at 205C0OY182).

o Stations 205C0OY197, 205C0OY199, and 205C0OY200 are located in a relatively
low-gradient reach that is characterized by slow moving water and considerable
amounts of algae. Total nitrogen concentrations were relatively high in this reach
(2.2 mg/L to 4.5 mg/L).
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Table 3.13. Nutrient Concentrations in SCVURPPP Water Samples, WY 2016 — WY 2019.

Water Years 2014-2019
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WY 2016
205C0OY114 Upper Penitencia (downstream) | 6/9/2016 0.3 0.008 1.1 0.11 0.01 0.1 1.41 0.14 0.28
205C0Y121 Upper Penitencia (upstream) 6/9/2016 0.042 | 0.001 0.88 0.043 | 0.003 0.04 0.92 0.006 | 0.089
WY 2017
205C0Y180 Lower Silver (downstream) 1/9/2017 1.2 0.011 2.1 0.073 0.0016 0.071 3.3 0.18 0.88
205C0Y185 | Lower Silver (middle) 11912017 14 0.012 2.0 0.095 | 0.0016 | 0.093 34 0.20 0.87
205C0Y205 | Lower Silver (upstream) 11912017 2.7 0.014 1.9 0.069 | 0.0022 | 0.067 46 0.18 0.43
205C0Y180 Lower Silver (downstream) 6/1/2017 53 0.031 0.22 0.082 0.0067 0.075 56 0.024 0.051
205C0Y185 | Lower Silver (middle) 6/1/2017 4.2 0.044 0.62 0.11 0.0073 0.10 49 0.046 0.10
205COY205 Lower Silver (upstream) 6/1//2017 | No samples collected — creek bed dry
WY 2018
205STE021 Stevens Creek 1/8/2018 0.22 0.017 1.1 0.13 0.002 0.128 1.34 0.11 0.24
205STQ010 San Tomas Aquino 1/8/2018 0.23 0.017 0.97 0.20 0.003 0.197 1.22 0.18 0.34
205CAL018 Calabazas Creek 1/8/2018 0.22 0.016 1.1 0.13 0.002 0.128 1.34 0.13 0.28
205STE021 Stevens Creek 5/21/2018 14 0.007 0.57 0.034 | 0.001 0.033 1.98 0024 | 0.025
2055TQ010 San Tomas Aquino 5/21/2018 ND 0.0016 | 0.66 0053 | 0007 | 0.046 0.67 ND 0.16
205CAL018 Calabazas Creek 5/21/2018 3.2 0.011 0.35 0040 | 0015 | 0.025 3.56 0.038 | 0.019
WY 2019
205C0Y231 Thompson at Turturici Way 8/8/2019 0.58 0.003 0.25 0.05 0.001 0.05 0.8 0.088 0.09
205C0Y225 I:r‘]’fmm upstream Cribari Cr | g/604g 0.38 0.004 0.25 0.10 0.002 0.09 0.6 0.1 0.10
205C0Y224 E?‘é’;‘rﬁ}flf:n‘igwns"eam Cribart | 1812019 04 | 0007 | 05 | o058 | 0012 | o057 1.0 016 | 017
205C0Y220 | Thompson at Thorncreek Ct 8/8/2019 0.07 0.002 0.61 0.10 0.003 0.09 0.7 017 0.17
205C0Y205 | Thompson at Aborn 8/8/2019 16 0.01 0.74 0.07 0.012 0.05 24 0.15 0.16
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205C0Y200 | Thompson at Quimby 8/8/2019 45 0.008 ND 0.10 0.001 0.10 45 0.036 0.04
20500Y199 | Lower Silver downstream 8/8/2019 3.7 0.046 ND 0.18 0.002 0.18 3.7 0.021 0.03
Norwood Cr confluence
205COY197 | Lower Silver at Tully Rd 8/8/2019 22 0.045 0.94 0.35 0.006 0.34 3.2 0.006 0.09
205COY194 | Lower Silver at Cunningham Rd | 8/8/2019 19 0.038 0.77 0.30 0.011 0.29 27 0.036 0.10
20500185 | Lower Silver about 250 m 8/8/2019 17 | o042 | o066 | 044 | 0017 | 042 24 | 0061 | 014
upstream S. Jackson Ave
205C0Y183 | Lower Silver at Lausette 8/8/2019 17 0.029 0.61 0.57 0.037 0.53 23 0.045 0.14
20500182 | Lower Silverat footbridge in 8/8/2019 77 | oot ND 054 | 0008 | 053 77 | o042 | o006
Arroyo Plato Park
205COY180 | Lower Silver at Wooster 8/8/2019 19 0.021 0.8 0.57 0.061 0.51 27 0.029 0.09
Notes:

All constituents reported as mgiL.

J-flagged data are above the detection limit but less than the reporting limit and are therefore considered estimated.

ND = Not Detected

1 Un-ionized ammonia calculated using formula provided by the American Fisheries Society Online Resources. Formula requires field measurements of temperature, pH, and specific

conductance, which were not recorded for the Jan. 8, 2018 event. Specific conductance and pH values for Jan. 8, 2018 samples were estimated based on laboratory intake measurements
reported for the concurrent toxicity samples. Temperature was estimated to be 12°C. Un-ionized ammonia calculated using 2 method detection limit for non-detect ammonia measurements.

2 Ammonium = ammonia — un-ionized ammonia.
3 Total nitrogen = TKN + nitrate + nitrite. Non-detects valued at %2 method detection limit in calculation.
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3.5 Emerging Contaminants

Emerging contaminant monitoring is being addressed through SCVURPPP’s participation in the
Regional Monitoring Program for Water Quality in San Francisco Bay (RMP). The RMP has
investigated Contaminants of Emerging Concern (CECs) since 2001 and established the RMP
Emerging Contaminants Work Group (ECWG) in 2006. The purpose of the ECWG s to identify
CECs that might impact beneficial uses in the Bay and to develop cost-effective strategies to
identify, monitor, and minimize impacts. The RMP published a CEC Strategy “living” document
in 2013 and completed a full revision in 2017 (Sutton et al. 2013, Sutton and Sedlak 2015,
Sutton et al. 2017) and made minor updates in 2018 (Lin et al. 2018). The CEC Strategy
document guides RMP special studies on CECs using a tiered risk and management action
framework.

Provision C.8.f of MRP 2.0 identifies three emerging contaminants that at a minimum must be
addressed through POC monitoring: Perflourooctane Sulfonate Substances (PFOS),
Perfluoroalkyl and Polyfluoroalkyl Sulfonate Substances (PFAS), and Alternative Flame
Retardants (AFRs). PFAS is a broad class of chemicals used in industrial applications and
consumer goods primarily for their ability to repel oil and water. PFOS are a subgroup within the
PFAS umbrella and are identified in the CEC Strategy as “moderate” concern due to Bay
occurrence data suggesting a high probability of a low-level effect on Bay wildlife. Other PFAS
and AFRs are mostly identified as “possible” concern due to uncertainties in measured or
predicted Bay concentrations or in toxicity thresholds. RMP staff recently published reports
summarizing PFOS and PFAS monitoring results in the Bay (Houtz et al. 2016, Sedlak et al.
2017, Sedlak et al. 2018). Organophosphate esters (OPES), a class of AFRs widely used in
plastic and polymer additives for their flame retardant properties, have recently been elevated to
“moderate” concern by the ECWG due to their presence in the Bay at levels comparable to or
exceeding protective thresholds; the potential for cumulative endocrine disrupting effects; lack of
understanding of fate and transport; and likelihood of increased use as replacement compounds
(Shimabuku et al. 2019 (Draft)). Bisphenols (another class of plastic additives with endocrine-
disrupting properties) have also been elevated to “moderate” concern based on recent Bay
monitoring results, and in 2019, the ECWG recommended further monitoring of OPEs and
bisphenols, including stormwater monitoring.

AFRs came into use following state bans and nationwide phase-outs of polybrominated diphenyl
ether (PBDE) flame retardants in the early 2000’s. In 2018 the RMP STLS and ECWG worked
together to conduct a special study to inform ECWG’s planning activities related to AFRs. The
special study compiled and reviewed available data and previously developed conceptual
models for PBDE to support a stormwater-related AFR conceptual model being developed by
the ECWG. Organophosphate esters were prioritized for further investigation due to their
increasing use, persistent character, and ubiquitous detections at concentrations exceeding
PBDE concentrations in the Bay. Limited stormwater data from two watersheds in Richmond
and Sunnyvale suggest that urban runoff may be an important source of these compounds.
Additional monitoring and modeling was recommended in the special study, which was
published in 2018 (Sutton and Lin 2018). In 2019, based on recent results from the 2017 RMP
Status and Trends Water Cruise on OPE detections, and with the opportunity to advance
monitoring of OPEs and other CECs via the multi-year non-targeted analysis of stormwater-
related CECs initiated in 2018, the ECWG agreed to prioritize monitoring AFRs for RMP special
studies. Additional funds were recommended to supplement the Emerging Contaminants
Strategy in support of developing CECs conceptual models more broadly as part of the longer-
term CECs Modeling Strategy.
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In 2018, the RMP’s ECWG initiated a multi-year special study to analyze stormwater samples
collected from urban watersheds for a large suite of CECs. The list of CECs to be analyzed is
based on recent work conducted in Puget Sound streams and is intended to target urban runoff
constituents rather than those found in wastewater (e.g., pharmaceuticals). In addition to vehicle
tire chemicals and imidacloprid (a neonicotinoid insecticide), the list includes the CECs
specifically identified in provision C.8.f of MRP 2.0 (PFOSs, PFASs, and AFRs). Pilot sampling
began in 2019 in close coordination with the STLS and preliminary results were shared with the
ECWG. Year-two of this three-year study was approved in 2019, with the inclusion of additional
CECs, including OPEs and hisphenol A and S. The final reports and manuscripts for this study
are anticipated in fall 2020.
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4. SPOT MONITORING PROGRAM

The SPoT Monitoring Program conducts annual dry season monitoring (subject to funding
constraints) of sediments collected from a statewide network of large rivers. The primary goal of
the SPoT Program is to investigate long-term trends in water quality (Management Question #5
— Trends). Based on discussions with Regional Water Board (SWAMP) staff, RMC participants
are complying with long-term trends monitoring requirements described in MRP 1.0 provision
C.8.e and MRP 2.0 provision C.8.f via monitoring conducted by the SPoT program. This manner
of compliance is consistent with the MRP language in provisions C.8.e.ii and C.8.a.iv. RMC
representatives coordinate with the SPoT program on long-term monitoring to ensure MRP
monitoring and reporting requirements are addressed. The three specific goals of the SPoT
program are:

1. Evaluate long-term trends in stream contaminant concentrations and effects statewide.
2. Relate water quality indicators to land-use characteristics and management effort.

3. Establish a network of sites throughout the state to serve as a backbone for
collaboration with local, regional, and federal monitoring.

The statewide network of SPoOT sites represents approximately one half of California’s
watersheds and includes two stations in Santa Clara Basin (Coyote Creek and Guadalupe
River, Figure 1.1). Sites are targeted in bottom-of-the-watershed locations with slow water flow
and appropriate micromorphology to allow deposition and accumulation of sediments. In most
years, stream sediments are collected and analyzed for PCBs, mercury, toxicity, pesticides, and
organic pollutants (Phillips et al. 2016). The most recent technical report prepared by SPoT
program staff was published in 2016 and describes seven-year trends from the initiation of the
program in 2008 through 2014 (Phillips et al. 2016). The main findings from this report are
summarized below. An update to the report is anticipated in the near future.

Additional information on the SPoT program can be found at
http://www.waterboards.ca.gov/water issues/programs/swamp.

4.1. Summary of Findings

The SPoT report (Phillips et al. 2016) summarizes the 2008 — 2014 data on statewide and
regional scales. In addition, pollutant concentrations are correlated to SWAMP bioassessment
data and land use characteristics (i.e., urban, agriculture, open space) on the 1 km, 5 km, and
watershed scales. The SPoT report made the following statewide conclusions:

e Significant toxicity is consistently observed indicating beneficial uses are not fully
protected.

e The percentage of toxic samples has remained consistent, but there are an increasing
number of sites with “some toxicity” or “high toxicity”.

e Average concentrations of pyrethroids, metals and PBDEs are significantly increasing.
DDTs and PCBs are significantly decreasing. Fipronil use is increasing, as are the
number of detections and average concentrations.
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¢ Significant contaminant increases were observed in urban watersheds. Between 2010
and 2013, average concentrations of pyrethroids have doubled. The cyanotoxin
microcystin was detected in 29% of sediment samples in 2014.

e Clear trends emerged after five years, and included significant increases in pyrethroid
concentrations, as well as significant decreases in the organochlorine compounds PCBs
and DDTs (Phillips et al., 2014). Two additional years of data confirm these trends and
demonstrate additional significant increases in metals and PBDE both statewide and in
urban watersheds, as well as increases in fine-grained sediment and total organic
carbon (statewide only).

e Chemical contamination and toxicity are most severe in urban watersheds.

¢ Urban watersheds have the highest contaminant concentrations, and toxicity has the
strongest correlations with urban insecticides.

e Toxicity thresholds for pesticides were exceeded in 19% of the samples. Most of the
exceeded thresholds were for pyrethroids.

¢ Significantly more samples were toxic, and the magnitude of toxicity was much greater
when samples were tested at a more environmentally relevant test temperature.

e |tistoo soon to tell if more stringent rules for the urban application of pyrethroid
pesticides will result in reduced load to urban watersheds, or if the reduction of copper in
automobile brake pads will result in a corresponding reduction of copper in SPoT
sediments.

¢ Not all of our watersheds are healthy. When data from SPoT are combined with data
from other programs, it is clear that anthropogenic stressors are affecting ecosystem
health.

e Data from SPoT indicate that pesticides are the most significant environmental stressor.

e Adapting to future needs. The SPoT program is managed to adapt to changing
conditions, and the revised program design in 2015 was based on trends from the first
five years of data. Changes included the addition of contaminants of emerging concern,
such as fipronil, addition of toxicity species/protocols sensitive to new contaminants, and
the reduced emphasis on legacy contaminants that pose less of an environmental threat
to California watersheds. Moving forward, the program is planning to expand the
collaboration with DPR to create a water column monitoring component that will include
toxicity tests and chemical 4 analyses that focus on pesticides of emerging concern
(e.g., neonicotinoids). This collaboration will also address the goals of the State Water
Board’s Strategy to Optimize Resource Management of Storm Water (Storm Water
Strategy, STORMS).

Regional conclusions include:

e Coyote Creek had significant trends of increasing amphipod survival in toxicity tests.
Significant increases in PBDE’s were observed in sediments from the Guadalupe River
site.

o Despite statewide increases in pyrethroid pesticides in urban watersheds, there was no
significant increases of pyrethroids at the Santa Clara Basin sites.
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A summary of the data collected from the two Santa Clara Basin sites (205COY060 — Coyote
Creek, and 205GUA020 — Guadalupe Creek) as reported in Phillips et al., (2016) is presented in

Table 4.1.
Table 4.1. Summary of WY 2008 — WY 2014 SPoT data at two Santa Clara Basin sites from Phillips et al. (2016).

. Mean Total Concentration (ng/g) Mean
LI 5 %) Total
Land | Sample | Survival | = = " % %
Watershed Use | Years | 2010- E S I:Q; Zz|a| g CO?C' Fines | TOC
2014 | €| & | o | & | 2| a | U8
a 4 Metals
Coyote Creek; 2008 -
Station Code Urban 2014 96 121 13 | 58.2 | 1269 | 17.7 | 19 250 68.1 | 3.67
205COY060
Guadalupe
River; 2008 -
Station Code Urban 2014 91 543 | 0.58 | 60.2 | 1891 | 29 | 72.8 334 66.8 | 4.37
205GUA020
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5. COMPARISON TO APPLICABLE WATER QUALITY
STANDARDS

Provision C.8.h.i of MRP 2.0 requires RMC patrticipants to assess all data collected pursuant to
provision C.8 for compliance with applicable WQOs. In compliance with this requirement, POC
monitoring water sampling data collected in WY 2016 through 2019 by the Countywide Program
were compared to applicable numeric WQOs&.

The comparison to applicable WQOs takes into account the following considerations:

o Discharge vs. Receiving Water — WQOs apply to receiving waters, not discharges
such as stormwater runoff. A WQO generally represents the maximum concentration of
a pollutant that can be present in the water column without adversely effecting
organisms using the aquatic system as habitat, people consuming those organisms or
water, and/or other current or potential beneficial uses. During WY 2016 through WY
2019, samples for nutrient and copper analysis were generally collected in receiving
waters; whereas, samples for PCBs and mercury analyses were generally collected
within the engineered storm drain network where WQOs do not apply. Dilution is likely to
occur when the MS4 discharges urban stormwater (and non-stormwater) runoff into local
receiving waters. Therefore, it is unknown whether discharges that exceed WQOs result
in exceedances in the receiving water itself, the location where there is the potential for
aqguatic life to be exposed to a pollutant.

e Freshwater vs. Saltwater - POC monitoring samples were collected from freshwater
(i.e., above tidal influence in creeks) and therefore comparisons were made to
freshwater WQOs.

e Agquatic Life vs. Human Health - Comparisons were primarily made to WQOs for the
protection of aquatic life, not WQOs for the protection of human health to support the
consumption of water or organisms. The rationale is that water and organisms are not
likely consumed by humans at the locations of the monitoring stations.

e Acute vs. Chronic Objectives/Criteria — All monitoring of stormwater runoff for PCBs
and mercury and several of the copper/nutrient creek sampling events was conducted
during episodic storm events. Storm episode monitoring results likely do not represent
long-term concentrations of the monitored constituents in receiving waters. Therefore,
storm monitoring data were compared to acute WQOs for aquatic life that represent the
highest concentrations of a pollutant to which an aquatic community can be exposed for
a short period of time (e.g., one hour) without resulting in an unacceptable effect. Spring
and summer baseflow creek monitoring data were compared to chronic WQOs
developed to assess longer-term exposure.

Of the WY 2016 through WY 2019 POC monitoring analytes, promulgated WQOs for the
protection of aquatic life only exist for total mercury, dissolved copper, and unionized ammonia.

e Total Mercury. The majority of the water samples collected in Santa Clara Basin
watersheds by SCVURPPP from WY 2016 through WY 2019 were stormwater runoff

8 Note that this section does not evaluate WY 2014 & WY 2015 data because any WQO comparisons from that time
period would already have been reported.
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within the MS4, not within a receiving water. Stormwater runoff results are not directly
comparable to WQOs, as described above. However, all of the WY 2016 through WY
2019 mercury concentrations were well below the freshwater acute objective for mercury
of 2.4 pg/L (2,400 ng/L) (Attachment D.4).

Dissolved Copper. Acute (1-hour average) and chronic (4-day average) WQOs for
copper are expressed in terms of the dissolved fraction of the metal in the water column
and are hardness dependent®. The copper WQOs were calculated using the base e
exponential functions described in the California Toxics Rule (40 CFR 131.38) which
apply hardness values measured at the sample station. Dissolved copper concentrations
were compared to the calculated WQOs. Per the above discussion, storm monitoring
data was compared to acute WQOs and spring baseflow creek monitoring data were
compared to chronic WQOs. Five of the 17 samples had dissolved copper
concentrations that exceeded the calculated WQO (Table 5.1). However, four of these
samples were collected in the MS4, not the receiving water. As stated above, WQOs do
not apply to MS4 samples. Furthermore, it is unknown whether the receiving water had
the same hardness as the discharge. If the hardness in the receiving water was higher, a
higher WQO would have been applicable. One sample collected in San Tomas Aquino
Creek during a storm event on January 8, 2018 had a dissolved copper concentration
that exceeded the acute WQO. Because the total copper concentration from this sample
was much lower than the dissolved copper concentration, this result was flagged as
guestionable in the WY 2018 electronic data deliverable (EDD). It is possible that
contamination was introduced during the laboratory filtration process.

Nutrients. Ammonia, specifically un-ionized ammonia, is toxic to aquatic life. Therefore,
the Basin Plan states that discharge of wastes shall not cause receiving waters to
contain annual median concentrations of un-ionized ammonia in excess of 0.025 mg/L or
maximum concentrations above 0.4 mg/L in the Lower Bay, which includes creeks in the
Santa Clara Basin (SFBRWQCB 2017). Un-ionized ammonia concentrations were
calculated based on measured concentrations of ammonia in Countywide Program
samples (Table 3.12). All of the WY 2016 through WY 2018 concentrations were well
below the un-ionized ammonia. However, two of the 13 WY 2019 samples had un-
ionized ammonia concentrations above the annual median WQO of 0.025 mg/L but
below the maximum of 0.4 mg/L. These samples were collected in Lower Silver Creek
on August 8, 2019 at stations 205C0OY180 (0.061 mg/L) and 205COY183 (0.037 mg/L).
It is unlikely that the annual median would have been exceeded if more data were
collected at these stations throughout the year. This assumption is based on lower
concentrations of un-ionized ammonia at other stations along Lower Silver Creek on the
same day and lower concentrations measured at one of the same stations (205C0OY180)
during a storm event (0.0016 mg/L) and spring baseflow (0.0067 mg/L) in WY 2017.

9 The current copper standards for freshwater in California do not account for the effects of pH or natural organic
matter and can be overly stringent or under-protective (or both, at different times). Therefore, the California
Stormwater Quality Association (CASQA) has asked the USEPA to considering updating the California Toxics Rule
standards for copper using the Biotic Ligand Model (BLM) which accounts for the effect of water chemistry in addition
to hardness (i.e., temperature, pH, dissolved organic carbon, major cations and anions).
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Table 5.1. Comparison of SCVURPPP copper monitoring data to WQOs, WY 2016 — WY 2019. Bold highlighted values
exceed the WQO. Bold italicized values exceed the WQO but were collected in the MS4 where WQOs do not apply.

Measured Measured Acu!e O Chronic WQO for
. . Dissolved .
. Station Dissolved Hardness Dissolved Copper
Station Code Sample Date Copper at
Type ! Copper as CaCOs at Measured
(nglL) (mglL) o S Hardness (ug/L)
Hardness (ug/L)
WY 2016
032SVC490A MS4 1/5/2016 4.3 30 43 3.2 (NA)
083LGC430A MS4 1/19/2016 4.4 20 2.9 2.3(NA)
Ford_A Creek 1/17/2016 24 172 224 14.2 (NA)
Wrigley_A Creek 1/17/2016 2.9 164 214 13.7 (NA)
WY 2017
067CTC750A MS4 2712017 3.0 146 19.2 12.4 (NA)
067CTC810A MS4 2712017 7.2 58 8.1 5.7 (NA)
205C0Y180 Creek 1/9/2017 9.6 160 20.9 13.4 (NA)
205C0Y185 Creek 1/9/2017 8.7 170 222 14.1 (NA)
205C0OY205 Creek 1/9/2017 75 200 25.8 16.2 (NA)
WY 2018
205STE021 Creek 1/8/2018 4.3 60 8.3 5.8 (NA)
205STQ010 Creek 1/8/2018 302 46 6.5 4.6 (NA)
205CAL018 Creek 1/8/2018 4.1 50 7.0 5.0 (NA)
205STE021 Creek 5/21/2018 0.22 440 54 31
205STQ010 Creek 5/21/2018 0.85 390 48 29
205CAL018 Creek 5/21/2018 0.46 460 57 33
WY 2019
031SCH250A MS4 1/6/2019 4.8 10 15 1.3 (NA)
031SCH250B MS4 1/6/2019 5 12 1.8 1.5 (NA)

NA = Not applicable. Chronic WQOs are not applicable to storm event grab samples.

T WQOs apply to creek samples but not to MS4 samples.

2 The dissolved copper concentration from the Jan. 8, 2018 205STQ010 sample was flagged as questionable. Dissolved copper, by
definition, must be < total copper, which is not the case in this sample. The total copper concentration measured in this sample was 14
ug/L which also exceeds the WQO. The data validation process did not find any other concerns with the copper results. It is possible that
contamination was introduced during the laboratory filtration process for this sample.
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1. PCBs and Mercury Monitoring to Identify Sources and Source
Areas

In WY 2015 — WY 2019, the Program and its water quality partners (RMP STLS and SPoT
Monitoring Program) have collected and analyzed more than 400 samples for PCBs and
mercury in compliance with provision C.8.e of MRP 1.0 and Provision C.8.f of MRP 2.0. Under
MRP 2.0, the Program has met or exceeded the yearly minimum number of samples required
(n=8) for both PCBs and mercury, and has exceeded the minimum number of samples required
(n=80) for the entire permit term, collecting more than 200 samples since WY 2016. Moreover,
the Program has exceeded the minimum number of samples required (h=8 each) to address
each of the five management questions identified in Provision C.8.f (i.e., Source ldentification,
Contributions to Bay Impairment, Management Action Effectiveness, Loads and Status, and
Trends). SCVURPPP will continue to conduct POC monitoring in WY 2020. The Program plans
to continue working with other Bay Area countywide stormwater programs (through the
BASMAA MPC Committee) to evaluate the results of the ongoing efforts in the Bay Area to
identify PCBs and mercury source areas and plan next steps in Santa Clara Basin.

Identifying pollutant source areas is a challenging and often a multi-year process. The POC
screening monitoring data collected within Santa Clara Basin since WY 2015 have been of great
value to the Program. To date, the Program has used these data to identify 21 WMAs with
elevated PCBs concentrations (i.e., high or moderate priority WMAS). Control measures have
already been implemented in the majority of these WMAs (e.g., source identification and
abatement projects) or will be implemented in the future. Source property investigations
conducted since WY 2015 in these priority WMASs have resulted in 2 referrals to the Regional
Water Board for abatement, and another 9 properties confirmed as sources. Those confirmed
source properties are currently under review by the appropriate municipalities to determine next
steps. Given these outcomes, the Program recommends maintaining the same yearly minimum
PCBs monitoring requirements (8 samples per year) in MRP 3.0 in order to continue to screen
catchments, prioritize WMAs and conduct source property investigations as warranted.
However, if the Program returns to a loading station approach to monitoring, with the goal of
addressing Management Questions related to long-term trends, it may be challenging to collect
8 storm samples per year.

The Program recommends reducing the mercury monitoring requirements in MRP 3.0. The
baseline loading estimate for mercury that was developed as part of RAA efforts indicates that
the Santa Clara Basin is already achieving the San Francisco Bay TMDL WLA for mercury in
urban stormwater, and reduced monitoring effort is therefore warranted.

6.2. Guadalupe River Monitoring

SCVURPPP will continue to coordinate monitoring required by the MRP with mercury
monitoring at the Guadalupe River loading stations, which is now conducted through the
Coordinated Monitoring Program for the Guadalupe River watershed, a collaboration of entities
subject to the Guadalupe River Mercury TMDL.
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6.3. Monitoring PCBs in Infrastructure Caulk

The BASMAA PCBs in Infrastructure Caulk project collected and analyzed 20 composite
samples of caulk from roadway and storm drain infrastructure during WY 2017 and WY 2018, as
required by Provision C.12.e of MRP 2.0. This screening-level sampling program was the first
step towards understanding storm drain and roadway infrastructure caulk and sealants as a
potential source of PCBs to urban stormwater. Although limited by the relatively small sample
number, the results of this sampling program indicate: (1) the majority of roadway and storm
drain structure types that were sampled in this project (n=54) did not have PCBs-containing
caulks or sealants at concentrations of concern, and (2) only black, pliable joint fillers found on
concrete bridges or roadway overpasses had PCBs concentrations of potential concern to
stormwater. If further investigation is conducted, a focus on bridges and roadway overpass
structures is a reasonable place to continue such efforts.

6.4. BMP Effectiveness Monitoring

The BASMAA BMP effectiveness studies collected and analyzed 26 stormwater column
samples and 8 HDS unit sediment sump samples for PCBs and mercury. The information
gained from these studies suggest that (1) biochar may increase PCBs removal in bioretention
facilities, and (2) regular maintenance of HDS units increases the PCBs and mercury load
reductions from stormwater catchments where these units are located. The information gained
from these studies supports a number of ongoing efforts, and is currently being considered in
the update to the Interim Accounting Methodology (BASMAA 2017b) that is being conducted as
part of a separate BASMAA regional study in support of RAA development.

6.5. Copper

In WY 2019, the Countywide Program continued to collect and analyze copper samples in
compliance with provision C.8.f of MRP 2.0. The yearly minimum of two samples was satisfied
and the requirement to have a cumulative total of four samples addressing Management
Question Nos. 4 (Loads and Status) and 5 (Trends) by year four of the Permit (i.e., WY 2019)
was also satisfied. A review of the WY 2016 through WY 2019 copper dataset suggests that
relatively low levels of copper are being conveyed to receiving waters from urban areas during
stormwater runoff events. There has only been one exceedance of an applicable WQO for
copper in a receiving water sample. However, although WQOs do not apply to stormwater runoff
samples collected from the MS4, these data were also compared to the hardness-dependent
acute WQOs and four samples from the MS4 exceeded the WQO. It is uncertain what the
copper concentration would have been after mixing with the receiving water. Furthermore, if the
hardness of the receiving water was higher, a higher WQO would have been calculated.

The Program will continue to collect samples for copper analysis in compliance with provision
C.8.f of MRP 2.0 with a goal of at least three samples in WY 2020 to meet the requirement of 20
samples by year five of the Permit (i.e., WY 2020). In WY 2020, it is anticipated that a subset of
the composite stormwater samples collected from old industrial catchments for PCBs source
identification will be analyzed for copper.

Copper data collected under MRP 2.0 have been of limited value to the Program. Copper data
collected in San Francisco Bay through the RMP Status and Trends Program are more useful in
tracking the effectiveness of the copper control measures required by provision C.13 of MRP
2.0 and, more importantly, the success of the Brake Pad Partnership and Senate Bill (SB) 346
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which addresses the largest source of copper by requiring brake pad manufacturers to reduce
the use of copper in brake pads sold in California. However, they copper data collected in
compliance with provision C.8.f of MRP 2.0 can provide a relatively cost-effective check on
copper discharges to tributaries to the Bay. The Program recommends maintaining the same
overall copper monitoring requirements (i.e., 20 total samples) in MRP 3.0, but an elimination of
the yearly minimums could result in a more effective monitoring design.

6.6. Nutrients

In WY 2019, the Countywide Program continued to collect and analyze nutrient samples in
compliance with provision C.8.f of MRP 2.0. The yearly minimum of two samples was satisfied
and the requirement to have a cumulative total of 20 samples addressing Management
Question No. 4 (Loads and Status) by year four of the Permit (i.e., WY 2019) was also satisfied.
A review of the WY 2016 through WY 2019 nutrient dataset suggests that nutrient
concentrations are highest during storm events and generally higher at stations lower in the
watershed. Nutrient data collected in compliance with provision C.8.f have been used to support
Stressor/Source Identification studies investigating causes of low biological condition identified
in creeks through provision C.8.c/d Creek Status Monitoring. An ongoing SSID study is being
conducted in Lower Silver Creek where some of the highest nutrient concentrations have been
measured. A Work Plan for the SSID study, along with preliminary findings, is included in Part B
of this IMR. It is anticipated that the Lower Silver SSID Project will be completed in WY 2020.

In WY 2020, the Program will continue to collect samples for nutrient analysis in compliance
with provision C.8.f of MRP 2.0. The yearly minimum of two samples will likely be exceeded in
WY 2020 through coordination with the Lower Silver SSID Project.

Although nutrient samples provide a useful tool in some types of SSID projects required through
provision C.8.e of MRP 2.0, the Program recommends that the requirement for nutrient
monitoring be removed from the POC Monitoring provision under MRP 3.0. The original need
for nutrient sampling in tributaries to the Bay to support Regional Water Board efforts to develop
nutrient numeric endpoints for the San Francisco Bay Estuary no longer exists. This effort has
now been captured and superseded by the State Water Board Biostimulatory Substances and
Biological Integrity Project'® which is proposing to adopt a statewide water quality objective for
biostimulatory substances (such as nitrogen and phosphorus) along with a program of
implementation as an amendment to the Water Quality Control Plan for Inland Surface Water,
Enclosed Bays and Estuaries of California ISWEBE Plan).

6.7. Emerging Contaminants

During MRP 2.0, SCVURPPP has leveraged its participation in these RMP special studies to
satisfy the POC monitoring requirement for CECs within provision C.8.f. Looking ahead to the
next iteration of the MRP (MRP 3.0), SCVURPPP recommends continuing support of special
studies that address data gaps and the scientific understanding of fate and transport of
stormwater-related CECs in the Bay. In particular, the Program is supportive of continued
coordination through the STLS to identify the appropriate watersheds and sampling sites for
monitoring CECs through RMP special studies. The Program is also supportive of further
developing conceptual and empirical models to better evaluate the distribution and sources of
CECs of interest within a stormwater and watershed context. The Program further recommends

10 hitps://www.waterboards.ca.gov/water issues/programs/biostimulatory substances_biointegrity/
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including requirements to “conduct or cause to be conducted a special study that addresses
relevant management information needs for emerging contaminants;” however, it is
recommended that these requirements allow more flexibility with respect to the classes of
compounds identified in the permit, allowing easier alignment with RMP special studies that may
address a variety of stormwater-related CECs as the science is advanced over the coming
years.

6.8. SPoT Monitoring

The most current SPoT monitoring program report presents the seven-year trends
encompassing WY 2008 through WY 2014 (Phillips et al., 2016). This report concludes that not
all of our statewide watersheds are healthy, and toxicity and concentrations of most measured
pollutants were higher in streams that drain watersheds with higher proportions of urban land
cover. The Spot monitoring program will continue to focus on toxicity and contaminant trends,
with an added emphasis on current-use pesticides and chemicals of emerging concern.
SCVURPPP will continue to work with the SPoOT program to conduct long-term trends
monitoring.
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Figure 4.1. PCBs in street dirt and MS4 sediment concentrations and stormwater particle ratios measured in WMA
083GAC900 in WY 2015 through WY 2019.
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Figure 4.2. Mercury in street dirt and MS4 sediment concentrations and stormwater particle ratios measured in WMA

083GAC900 in WY 2015 through WY 2019.
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4.1.2 WMA 050GACO020

WMA 050GACO020 is comprised of 843 acres that drain to the Guadalupe River. Elevated PCBs
were not found in the two MS4 sediment samples collected in the WMA during the Program’s
screening monitoring conducted in WY 2015. However, stormwater reconnaissance monitoring
conducted as part of the Program’s ongoing screening program in WY 2017 collected a sample
from the pump station outfall to the Guadalupe River that had an elevated PCBs patrticle ratio.
Beginning in WY 2018, the Program initiated a targeted source property investigation in the
WMA to identify the source(s) of elevated PCBs. Records review, public ROW surveys, site
visits, and sediment and stormwater sampling were all conducted in the WMA as part of the
investigation. The results of the investigation to date are summarized below. The locations and
relative concentrations of all POC monitoring conducted in this WMA since WY 2015, both as
part of the screening monitoring program and during the targeted source property investigation
are shown on Figures 4.3 and 4.4.

According to the records review, the WMA was a mix of industrial, commercial, and agricultural
land uses prior to 1980. Industrial parcels active at that time comprised 37% of the total WMA
area. Before 1976 the WMA was almost entirely agricultural. Industrial facilities included
railroads in the center of the catchment and tank farms in the north east portion of the WMA.
Beginning in1976 industrial facilities included manufacturing, chemical processing,
semiconductor research, food processing, an electrical utility corporation yard, and an electrical
utility substation. The WMA includes two Department of Toxic Substances Control (DTSC)
cleanup sites; one at a lock manufacturing facility, and one at a chemical storage handling and
distribution facility. Currently, the catchment is a primarily a mix of old industrial and new urban
areas, with a small amount of old urban and open space. The catchment drains directly to the
Guadalupe River via a large pump station (Rincon 2) that was constructed in 2004. Several
active rail line still cross the WMA.

As part of the targeted source property investigation, the Program reviewed records for 112 old
industrial parcels in the WMA, completed public ROW surveys of 81 parcels of interest, and
conducted site visits at 15 businesses located on high-interest parcels. Based on the combined
results of records review, public ROW surveys and site visits, the Program identified a number
of high-interest properties in the WMA for sampling. In WY 2019, the Program collected 3
stormwater samples and 14 street dirt samples from public ROW areas near high-interest
properties. None of these samples had any elevated PCBs concentrations or patrticle ratios.

To date, the Program has not identified the source(s) of the elevated PCBs observed at the
pump station outfall to this WMA. The Program is currently reviewing all of the data gathered in
this WMA to date in order to determine if further source investigations are warranted in WY
2020.
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050GAC020 in WY 2015 through WY 2019.
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