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EXECUTIVE SUMMARY
Due to elevated levels of polychlorinated biphenyls (PCBs) and mercury observed in sportfish from the
San Francisco Bay (Bay), the San Francisco Bay Regional Water Quality Control Board (RWQCB)
instituted water quality restoration programs (e.g., Total Maximum Daily Loads or TMDLs) for these
pollutants. The general goals of the TMDLs are to identify sources of PCBs and mercury to the Bay and
implement actions to control these sources and protect the Bay’s beneficial uses. The Municipal
Regional National Pollutant Discharge Elimination System (NPDES) permit for stormwater discharges
in the San Francisco Bay Area (a.k.a. MRP) requires Bay Area cities and counties to implement a series
of control measures intended to reduce these pollutants in stormwater runoff. The MRP requires
municipalities to investigate and abate PCBs and mercury sources to their storm drainage systems.
Located in the southern most region of the Bay
Area, the Leo Avenue watershed (2.2 km2) in the
City of San Jose is one of five drainages in the Bay
Area where relatively highly elevated PCB
concentrations have been observed (Figure ES‐1).
Each of these watersheds, including Leo Avenue,
were selected for pilot‐testing of various
stormwater control measures. Pilot projects
implemented in this watershed included property
identification and referral, storm drain line flushing,
evaluation of street sweeping enhancements, and
stormwater treatment. This report presents the
results of the Source Property Identification and
Referral Pilot Study conducted in the watershed by
the City of San Jose and the Santa Clara Valley
Urban Runoff Pollution Prevention Program
(SCVURPPP).
The goal of the Leo Avenue Source Property
Identification and Referral Pilot Study was to
identify high priority properties with the potential
for contributing elevated PCB and/or mercury
concentrations to public right‐of‐way (ROW) areas
Figure ES1. Leo Avenue Watershed, San Jose, CA.
and stormwater drainage systems, and to refer
those properties to the RWQCB and other
appropriate agencies for abatement. In addition, information gained through this pilot project was
intended to help identify public ROW areas and stormwater conveyances that have accumulated
sediments containing elevated PCBs and/or mercury concentrations, and where source control
measures could be more cost‐effectively implemented in the future.
The source property investigation and referral process consisted of five steps: 1) records review; 2)
reconnaissance surveys; 3) facility inspections; 4) surface soil/sediment testing; and 5) property
referrals. Through the records review process, a total of 233 properties were identified in watershed.
A total of 36 properties were selected for inspection based on the results of the records review and
reconnaissance surveys. The combined results of the records review, reconnaissance surveys and
inspections were used to develop a source identification sampling and analysis plan. A total of 33
soil/sediment samples were collected during two phases. The first phase focused on public ROW areas
and the second targeted private properties and additional high priority public ROW areas. All
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soil/sediment samples collected during both phases of monitoring were analyzed for PCBs, mercury,
total organic carbon (TOC), and grain size. Ten percent of the samples (selected randomly) were also
analyzed for secondary analytes, including dioxins, furans, polybrominated diphenyl ethers (PBDEs),
organochlorine pesticides, and polycyclic aromatic hydrocarbons (PAHs).
Concentrations of PCBs and mercury ranged from 0.012 mg/Kg to 26 mg/Kg and 0.12 mg/Kg to 15
mg/Kg, respectively. The highest PCB and mercury concentrations were observed in street and private
property sediments collected from the western portion of Leo Avenue and throughout the storm drain
network running underneath the street (ES‐2). Highly elevated PCB (>0.5 mg/Kg) and mercury (>1.0
mg/Kg) concentrations in surface sediments on the Union Pacific railroad ROW and in the storm drain
network immediately
downstream of the railroad
track ROW, indicate that the
railroad parcel as a likely
source of PCBs and mercury to
the storm drain network in
this watershed. Correlations
between PCB congener
profiles of samples collected in
the stormwater conveyance
system and the railroad ROW
provide further evidence that
the railroad ROW is the
dominant source of PCBs in
the watershed. Elevated
mercury concentrations were
also observed in surface
sediments in the public ROW
and on private properties on
Leo Avenue where potential
mercury‐associated businesses
Figure ES2. PCB concentrations in sediments collected on Leo Avenue, in
(e.g., recycling facilities and
the stormwater conveyance system, and on private properites.
auto dismantlers) are present.
Based on the results of the source property investigation, the Union Pacific Railroad ROW property is
referred to the RWQCB as a likely source of PCBs (Figure ES‐3). At this time, no potential mercury
source properties are referred to the RWQCB. However, the City of San Jose plans to work directly with
business/property owners at those properties identified as likely/potential sources (Figure ES‐3). The
City plans to describe their follow up actions in a focused implementation plan that will be developed
and submitted to the RWQCB consistent with MRP requirements and time schedules. Actions that are
currently under consideration include: street sweeping enhancements; regular inspection of the Leo
Avenue storm drain line; removal and proper disposal of accumulated sediment from the Leo Avenue
storm drain line as needed; investigation of sub‐surface soil/sediment infiltration into the main storm
drain line on Leo Avenue; interim control measures that can be implemented in public ROW areas by
the City of San Jose to reduce sediment release from the railroad track parcel in the near‐term; further
investigation into the mercury source/potential‐source properties that were identified in this study;
and continued investigations to identify additional source properties in the watershed for referral. The
final components of the focused implementation plan will be dependent on the combined results of all
CW4CB stormwater control measure pilot projects conducted in the Leo Avenue watershed during the
current MRP term, as well as the final provisions of the next MRP.
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Figure ES4. PCB source property (left) referred to the Regional Water Quality Control Board
(RWQCB) for abatement, and properties identified as likely/potential sources of mercury for follow
up investigation and/or control measure implementation.

Over 2,300 staff hours and nearly $350,000 in project costs were expended to identify PCB and
mercury source properties in the Leo Avenue watershed. These expenditures provide a relative
depiction of the level of effort necessary to identify sources of these pollutants in the San Francisco Bay
Area. Costs associated with future source property identification projects in other areas will depend on
complexity and size of the watershed of interest, the extent of information (e.g., existing monitoring
data and records) that exists and is readily available for review, and the level of information required
to confidently identify a property as a source of mercury or PCBs to the storm drain system.
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1. INTRODUCTION
Due to elevated levels of polychlorinated biphenyls (PCBs), mercury and other pollutants of concern in
sportfish in San Francisco Bay (Bay), the Office of Environmental Health Hazard Assessment issued an
interim advisory on the consumption of some fish species caught from the Bay. The advisory led to the
San Francisco Bay Regional Water Quality Control Board (Water Board) designating the Bay as an
impaired water body on the Clean Water Act Section 303(d) list and subsequent development of Total
Maximum Daily Load (TMDL) water quality restoration programs targeting PCBs and mercury. The
general goals of the TMDLs are to identify sources of PCBs and mercury to the Bay and implement
actions to control these sources and protect the Bay’s beneficial uses. The Municipal Regional National
Pollutant Discharge Elimination System (NPDES) permit for stormwater discharges in the San
Francisco Bay Area (a.k.a. MRP) that was adopted in 2009 provides coverage for all large and
moderate‐sized municipalities in the San Francisco Bay Area (Bay Area), including those in Santa Clara
County. Provisions C.11 and C.12 of the MRP required Permittees to implement a series of control
measures intended to reduce mercury and Polychlorinated Biphenyls (PCBs) in urban stormwater
runoff and make progress toward achieving the urban runoff load allocations set forth in the PCBs and
mercury TMDLs for the San Francisco Bay. These provisions included the requirements for Permittees
to work collaboratively to review pertinent existing data and identify five Bay Area watersheds that
contain relatively high levels of PCBs and/or mercury, and to conduct pilot projects to investigate and
abate PCB and/or mercury sources. Specifically, the MRP required that Permittees investigate and
abate PCBs/mercury sources to their storm drainage systems in conjunction with the San Francisco
Bay Regional Water Quality Control Board (RWQCB) and other appropriate regulatory agencies that
have investigation and cleanup authorities. Additionally, the MRP required Permittees to quantify and
report the amount of PCBs/mercury loads abated as a result of control measure implementation.
The Leo Avenue watershed located in San Jose, CA, is one of five drainages with high PCB
concentrations that were selected for pilot testing various source control measures in the Bay Area.
This report presents the results of the Source Property Identification and Referral Pilot Study conducted
in the Leo Avenue Watershed through the Clean Watersheds for a Clean Bay (CW4CB) project. CW4CB
is a collaboration among all MRP Permittees designed to pilot test a number of the PCB/mercury
control measures required in MRP provisions C.11/C.12 in five high PCB concentration watersheds in
the Bay Area. The project is facilitated through a partnership among Bay Area municipalities and
countywide municipal stormwater management programs and is funded by a grant to Bay Area
Stormwater Management Agencies (BASMAA) from the United States Environmental Protection
Agency (USEPA).1 The total project budget is $7.04 million ‐ $5M from USEPA and $2.04M matching
funds from the Bay Area municipal stormwater agencies, municipal wastewater treatment agencies,
and industrial dischargers. In addition, the project's efforts are leveraged by in‐kind assistance from
participating Permittees.

1.1. Project Objectives
The goal of the Source Property Identification and Referral Pilot Studies was to assist municipalities in
identifying high priority properties with the potential for contributing elevated PCB and/or mercury
concentrations to public right‐of‐way (ROW) areas and stormwater drainage systems in Bay Area
watersheds, and referring those properties to RWQCB and other appropriate agencies for abatement.
1Funding

is through USEPA’s San Francisco Bay Area Water Quality Improvement Fund.
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Implementation of source control measures that target high priority properties in historically
industrial land‐use areas where PCBs were used, released, or disposed of and/or where sediment
concentrations are elevated above urban background levels may assist Permittees in reducing PCBs
and mercury contributions to the stormwater system from these properties and improve the quality of
receiving waters.

1.2. Watershed History
Elevated PCB concentrations in sediments have been identified in the Leo Avenue area of San Jose, CA,
in a number of past studies (KLI 2001 and 2002, City of San Jose and EOA Inc. 2002, City of San Jose
and EOA Inc. 2003, and Yee et al. 2010). Previous case studies consisted of researching records of
stormwater‐related violations (e.g., washing sediment into storm drains) and Illegal Connection and
Illicit Discharge (ICID) reports, researching current and historical land uses, and sampling bedded
sediment within the stormwater conveyance system in the Leo Avenue area. Sampling results
indicated the highest PCB concentrations were found in sediments collected from the Leo Avenue
stormwater conveyance system and sediments associated with the unpaved Union Pacific railroad
track ROW area located at Leo Avenue’s cul‐de‐sac. These studies indicated vehicular traffic between
Leo Avenue and the ROW area, as well as stormwater runoff, likely facilitated the transport of
sediments from the ROW area to storm drain inlets located on Leo Avenue. Other potential source
areas included other properties located on Leo Avenue.
In 2004, City of San Jose staff observed that sediment appeared to accumulate in the Leo Avenue
stormwater conveyance system and may have been trapped there for many years. In response, the City
hired Clean Harbors, an environmental services company, to clean out the Leo Avenue storm drain
inlets, publicly‐owned laterals, and Leo Avenue main line from the western cul‐de‐sac to S. 7th Street in
2005. The San Jose Department of Transportation (DOT) took video of the main line and discovered a
section of the western end of the line was substantially blocked with accumulated sediment.
Subsequent to the line cleaning, DOT performed follow‐up video of the Leo Ave main storm sewer line
and did not find a break in the line but did find a dip in the storm drain line where much sediment had
accumulated. With the exception of accumulated sediment remaining in the line at the low point (dip
in the line), the follow‐up video of the line taken by DOT showed that it was clean. Follow‐up sampling
was not conducted after the line cleaning.
The Source Property Identification and Referral Pilot Study in the Leo Avenue watershed builds upon
the 2002‐2003 Leo Avenue Case Study, the City’s subsequent work in 2004/2005, and the SFEI
Proposition 13 study completed in 2010. The boundaries of the watershed expanded from the Leo
Avenue vicinity to the entire Leo Avenue watershed2 (Figure 1.1). Table 1.1 summarizes pertinent
attributes of the Leo Avenue watershed which has an area of 2.2 km2. Previous measurements of
mercury and PCB concentrations in sediments collected from piping beneath manholes, drop
inlets/catch basins, streets/gutters, and private properties in the Leo Avenue watershed have ranged
from 0.089 to 6.2 mg/Kg for mercury and ND to 27 mg/Kg for PCBs (KLI and EOA 2002; EOA 2002;
City of San Jose and EOA 2003, Yee and McKee 2010). Sediment samples with PCB concentrations
higher than 1.0 mg/Kg comprise about 15 percent of the sediment samples from the watershed. The

2 Spatial analysis results from the San Francisco Estuary Institute’s Proposition13 study (Yee and McKee. 2010) showed, that
in 15 locations of the Bay Area, elevated concentrations of PCBs or Mercury were clustered together within 3 kilometers of
one another, which may be due to similarities in land use or transport of shared pollutant sources. The watershed was
identified as one of the 15 locations in the Bay Area with several elevated concentrations in the same general vicinity.
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Leo Avenue watershed also contained current (year 2000) and historic industrial land use3, with the
historic industrial land use comprising about 18 percent of the total watershed area. Available records
did not indicate the presence of active PCB transformers, but two other potential pollutant source
indicators (auto dismantlers, and railroad lines) were present in the watershed. In addition, municipal
street and storm drain system operation and maintenance (O&M) activities were routinely conducted
in the watershed, including street sweeping and storm drain inlet cleaning. Finally, indications were
not found of any major institutional, regulatory, political, technical, and/or organizational barriers to
conducting a source property identification and referral study.

Figure 1.1 Leo Avenue Watershed, San Jose, CA.
The SFEI Proposition 13 study developed the historic industrial land use data layer by intersecting areas classified "urban"
in 1954 USGS maps and "industrial" in maps of land use in the year 2000 developed by the Association of Bay Area
Governments.

3
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Table 1.1. Leo Avenue Watershed Attributes.a
Characteristic/Metric

Value/Type

Watershed Area (km2)

2.2

Pump Station at Watershed Bottom?

No

Percent Sediment Samples with ≥ 1.0 mg/Kg PCBs

15%

Maximum Concentration in Sediment (mg/Kg)
Total PCBs

27

Total Mercury

6.2

Major Land Uses in 2000

Industrial and Commercial

Percent Historic Industrial Land Useb

18%

# of PG&E Substations

0

# of Auto Dismantlers

6

Current/Historical Railc (m)

175/8,972

Sources of data include the SFEI Proposition 13 study, SF Bay Area Regional Water Quality Control Board, Cities of San Jose,
William Lettis and Associates, and past field studies (Gunther et al. 2001, KLI and EOA 2002, EOA 2002, City of San Jose and
EOA 2003, SMSTOPPP 2003, SMSTOPPP 2004, EOA 2004, Kleinfelder 2005, Kleinfelder 2006, and EOA 2007), and municipal
staff communications.
a

The SFEI Proposition 13 study developed the historic industrial land use data layer by intersecting areas classified "urban" in
1954 USGS maps and "industrial" in maps of land use in the year 2000 developed by the Association of Bay Area Governments.

b

c The SFEI Proposition 13 study developed the historic rail layer by digitizing rail lines shown on georectified 1959 USGS
topographic quads that were not present on a current rail layer included with the USGS Digital Line Graph.
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2.

SOURCE PROPERTY IDENTIFICATION METHODS

2.1. Process Overview
The methods used to identify specific PCB and mercury source properties within the Leo Avenue
watershed were modeled after a recent project conducted by the City of Oakland through a
Proposition 13 grant awarded by the California State Water Resources Control Board (Kleinfelder
2006). That project focused on identifying sources of PCB‐containing sediments to the storm drain
system in the Ettie Street Pump Station watershed in Oakland. CW4CB adapted and refined the
methods as appropriate for local conditions, in order to identify and refer sites to regulatory
agencies for cleanup and abatement. The source property investigation and referral process
consisted of the following five steps:
1. Records review. Review general information sources (e.g., spill site databases, historic land
use and available sampling data) and records on specific properties/businesses to begin
identifying potential source properties within the watershed.
2. Reconnaissance survey. Perform a driving/walking reconnaissance survey of the watershed
to further identify potential source properties and begin looking for evidence that runoff
from such locations is likely to convey pollutants to storm drains.
3. Facility inspections. Perform inspections of selected facilities within the watershed.
4. Surface soil/sediment testing. Test surface soils/sediments from the public ROW and
private properties in the watershed for PCBs, mercury and other particle‐bound pollutants.
5. Property referrals. Where laboratory data confirm elevated pollutant concentrations, refer
properties to regulatory agencies for cleanup and abatement. The referral process includes
submission of a form to RWQCB identifying each suspect property, and additional
information required to justify the referral as documented in this report (e.g., site history,
laboratory data, etc.).
The remainder of this section describes the detailed methods for each of the steps above that were
used in the Leo Avenue watershed investigation to identify source properties for referral to
RWQCB.

2.2. Step 1: Records Review
The first step in the process of identifying potential source properties within the watershed was to
review readily available general information sources (e.g., spill site databases, historic land use and
available sampling data) and records on specific properties/businesses. To the extent feasible
within available project budget, appropriate records on all businesses in the watershed were
reviewed.
Relevant and readily available databases (e.g., spill sites) and other general information sources
were reviewed for evidence of pollutant use/release in the pilot watersheds, and at specific
properties in each watershed. The type of information reviewed included the following:


Records related to the use of hazardous materials and generation of hazardous waste
(generally available from local fire departments, environmental agencies, or public health
agencies) ‐ a list of PCB product trade names was used to assist this effort (Appendix 1);



Business licenses or permits for a description of current and historical businesses that were
present on a property;
5
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Digital aerial and site photographs (e.g., Google Earth);



Records from stormwater industrial/commercial facility inspections;



Code enforcement records for evidence of non‐permitted uses and activities;



Building department records for site plans, electrical and plumbing plans, and demolition
and construction plans;



General Plans and Zoning Ordinances for information on permitted, conditionally‐permitted
and non‐permitted uses within the watersheds, including local plans and redevelopment
area plans, as appropriate;



Business tax data for lists of businesses within the watershed;



Illicit discharge and source identification records; and



Recorded land title records for evidence of Activity Use Limitations (AULs).

Based on the information sources reviewed by City of Oakland staff during the Ettie Street project
(Kleinfelder 2006) data sources reviewed included those shown in Table 2.1.

2.3. Step 2: Reconnaissance Survey
The second step to identify potential source properties was to conduct a driving/walking
reconnaissance survey of the entire public ROW in the watershed. The survey provided additional
information about subject properties and a check of the information obtained during the records
review to identify potential source areas and estimate the potential for stormwater runoff to
convey surface soils/sediments with PCBs and/or mercury from such areas to the municipal
stormwater collection system. This combined information was used to select properties for
inspections.
Watershed maps and a survey data form adapted from the inspection check list developed during
the Ettie Street project (Kleinfelder 2006) were used during the reconnaissance survey (Appendix
2). The data form included potential indicators of PCB/mercury release risk that may not have been
readily available during the records review, such as indications of sediment erosion from a
property and migration to the street or storm drains, evidence of pollutant use/release in visible
outdoor areas of properties, and impacts to the adjacent public right‐of‐way. The maps included the
locations of the watershed boundary, streets, property lines, storm drain inlets, and other
stormwater collection system infrastructure (e.g., flood control channels) within the drainage.
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Table 2.1. General Information Sources on Pollutant Use/Release
Name of Database or
List

Geo‐tracker

http://geotracker.swrcb.ca
.gov

SLIC – Spills, Leaks,
Investigations and
Cleanups

http://www.waterboards.
ca.gov/sanfranciscobay/re
sources/database/lustis/sl
ic.xls

DTSC Envirostor

Agency that Developed and
Maintains

Internet URL

http://www.envirostor.dts
c.ca.gov/public/

California State Water Resources
Control Board

California State Water Resources
Control Board

California Department of Toxic
Substances Control

Data Included









Leaking Underground Tank (LUST) sites
Regional Water Quality Control Board cleanup sites
Land disposal sites
Military sites
Permitted Underground Storage Tank (UST) facilities
Monitoring wells
Department of Toxic Substances Control (DTSC) cleanup
sites
DTSC hazardous waste permit sites



Spills, Leaks, Investigations, and Cleanups Sites









National Priorities List (Federal Superfund Sites)
State Response Sites
Voluntary Cleanup Sites
School Cleanup Sites
Corrective Action Sites
Tiered MRP Sites
Leaking Underground Fuel Tank (LUFT) cleanups (same as
LUST)
Spills, Leaks, Investigations and Cleanups Sites (SLIC)


Coast Guard Spills
Database

PG&E Bay Area PCB
equipment spills

http://www.nrc.uscg.mil/
nrsinfo.html

Not Applicable

United States Coast Guard

Pacific Gas and Electric (PG&E)

7



Incidents of spills of oil and other toxic substances into the
environment.



List of spills of PCB‐containing dielectric fluids from PG&E
distribution line equipment in the Bay Area (1994 ‐2000).
CW4CB is currently attempting to obtain an update of this
list.

Leo Avenue Watershed Source Property Identification and Referral Pilot Study

Name of Database or
List

Agency that Developed and
Maintains

Internet URL

Data Included


Cleanup Sites in
California

http://www.epa.gov/regio
n9/cleanup/california.htm
l

US Environmental Protection
Agency

PCB Waste Handlers
Database

http://www.epa.gov/epaw
aste/hazard/tsd/pcbs/pub
s/region9.pdf

US Environmental Protection
Agency

Toxic Release
Inventory

http://www.epa.gov/tri/

US Environmental Protection
Agency

My Environment

http://www.epa.gov/mye
nvironment/

US Environmental Protection
Agency




List of facilities that have notified the EPA of PCB activity,
including storage, disposal and transformer registrations.



Data on toxic chemical releases and waste management
activities reported annually by certain industries as well as
federal facilities.





EPA‐regulated facilities
Air Quality Index (AQI)
Water quality monitoring and conditions for local water
bodies
Cleanup sites



Enviro‐facts System

http://www.epa.gov/envir
o/index.html

US Environmental Protection
Agency
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Superfund Sites ‐ EPA's program to identify, investigate
and clean up uncontrolled or abandoned hazardous waste
sites throughout the United States.
Brownfields – EPA’s Brownfields Program works to clean
up and redevelop potentially contaminated lands.

Allows retrieval of information from multiple databases
including:
 Comprehensive Environmental Response, Compensation,
and Liability Information System (CERCLIS), Brownfields,
and other cleanup sites
 MRP Compliance System (PCS)
 Resource Conservation Recovery Act ‐ RCRAInfo
 Toxic Release Inventory (TRI)
 Toxic Substances Control Act (TSCA)

Leo Avenue Watershed Source Property Identification and Referral Pilot Study

During the reconnaissance survey, the entire public ROW in the watershed was visited on foot
and/or by car as appropriate for local conditions. Digital photographs of notable features in the
watershed were taken. Field staff looked for potential indicators of pollutant use and/or release
from properties and impacts to the adjacent public right‐of‐way, including, but not limited to the
following:


Unpaved or other areas where sediment erosion may occur, especially when there is
evidence of migration of sediments from a property to the public right‐of‐way;



Electrical equipment (e.g., transformers);



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



Signs related to hazardous materials and wastes;



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



Building demolition, renovation or window replacement sites;



Unusually stressed vegetation; and



Unidentified puddles or stains.

These observations provided information used to evaluate the potential for migration of sediment‐
bound pollutants from suspect properties to stormwater conveyances. Table 2.2 presents typical
attributes of sites with higher, medium and lower potential for PCB/mercury release to streets and
stormwater conveyances. Other factors/constraints that were considered in selecting sites for
inspections included available budget, existing inspection schedules (e.g., CUPA4 hazardous
material inspections), and inspector availability.

4Certified

Unified Program Agency.
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Table 2.2. Typical Attributes of Sites with Higher, Medium and Lower Potential for PCB/Mercury
Release to Streets and Stormwater Conveyances.a
Typical attributes of sites with higher potential for PCB/mercury release:


Records of PCB/mercury release at the site.



Indications of PCB/mercury‐associated materials/processes.



Locations where sediment may erode and be mobilized off‐site by stormwater runoff, vehicles,
and/or wind (e.g., unpaved areas).



Illegal dumping occurs.



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

Typical attributes of sites with medium potential for PCB/mercury release:


Industrial land uses.



Electrical equipment (e.g., transformers with PCBs).



Outdoor hazardous material/waste storage areas (e.g., tanks, drums) with fair to good
housekeeping.



Unidentified barrels or drums.



Demolition, large‐scale window replacements, or other renovations have occurred (potentially
releasing PCB caulks/sealants).

Typical attributes of sites with lower potential for PCB/mercury release:


Non‐industrial land uses.



Minimal potential for sediment loading to stormwater collection system.



No history of PCB/mercury‐related activities.

aAdapted

from the Ettie Street project (Kleinfelder 2006).

2.4. Step 3: Facility Inspection
The third step to identify potential source properties was to inspect suspect properties. Resources
for inspectors included the recently developed Pollutants of Concern Stormwater Inspectors'
Guidance Manual (BASMAA 2010b), a companion PowerPoint presentation, and Section 9 of the
ASTM Phase I Environmental Site Assessment guidance (ASTM 2005). These training materials
describe the types of facilities where PCBs and/or mercury may be used and typical applications,
how to identify associated products and equipment, proper disposal/recycling and spill cleanup
practices, and guidance on referring facilities to regulatory agencies when appropriate.
The checklist developed for property inspections during the Ettie Street project (Kleinfelder 2006)
and information from the above Inspectors' Guidance Manual was adapted for use in the field
during the facility inspections. The inspection form included priority uses and activities potentially
associated with PCBs and/or mercury, examples of questions for inspectors to ask current owners,
tenants or site supervisors, and a space for inspectors to sketch the site and observations made in
the field (Appendix 3).
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2.5. Step 4: Surface Soil / Sediment Testing
The fourth step in the process to identify potential source properties was to conduct targeted
soil/sediment monitoring in the watershed. Figure 2.1 provides a description of the criteria and
decision‐making process used to rank properties for public ROW sampling based on the combined
results of the first three steps in the process (i.e., records review, reconnaissance survey, and
inspections). The post‐inspection property rankings were used to develop a surface soil/sediment
sampling and chemical analysis monitoring program.
Type of Potential Source
Current or historic use of site NOT
directly related to PCB sources

Current or historic use of site directly related to potential PCB
sources (e.g., demolition/renovation materials, previous
dumpsite site of unknown materials, and older forklift parts
with remaining hydraulic fluid)

More information needed

Medium or Low

High

Potential for Sediment
Erosion/Tracking from Site

HIGH

Low Priority ‐ one or combination of the
following:
Paved lot
No vehicle movement on/off‐site
Minimal or no tracking of sediment off‐site
All work done inside structure on‐site

If fits in this category
and is not a potential
source

If fits in this category and is
a potential source

If fits in this category and is
not a potential source

Poor BMPs
Unpaved lot and/or driveway
Vehicle movement on/off‐site
No curb/gutter on street in front of business
Parking in unpaved railroad right‐of‐ways
Soil/sediment stored on‐site
Sediment accumulation in storm drain

Medium Priority ‐ one or combination of the following:
Type of on‐site activity creates dust but good housekeeping
Moderate housekeeping
Partially or poorly paved lot/driveway or unpaved in the past
Raw or crushed materials stored outside, but managed with
sprinkler system and sweeping

If fits in this category and is
not a potential source

High Priority ‐ one or combination of the
following:

MEDIUM

LOW

Facility Ranking for Right‐of‐Way Sampling

Figure 2.1. Decision Tree for Ranking Facility Sampling Priority
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2.5.1. Sample Site Selection and Field Methods
A two‐phase approach was implemented following the example of the previous Ettie Street project,
in which sediment samples were first collected in public ROW areas adjacent to selected suspect
properties, and the results from these samples were then used to prioritize properties for on‐site
sampling and areas in the public ROW for abatement measures (e.g., removal of sediment via
sweeping/shoveling or street flushing, Kleinfelder 2006). The first phase of soil/sediment
monitoring focused on sample collection from storm drain inlets, street curbs, driveways and other
areas in the public ROW where sediment appeared to transport off priority properties and
accumulate in the streets/storm drainage system based on the results of the records review,
reconnaissance survey, and property inspections. In order to finalize the list of ROW sample sites
for Phase 1, locations of storm drain inlets close to priority facilities as well as on street segments
that were also considered high priority were ground‐truthed prior to final sample site selection.
Sample sites for Phase 2 were selected based on the results from Phase 1 monitoring, and focused
on sample collection from private properties within the project watershed and additional public
ROW samples selected to further refine locations in the storm drain network where PCBs were
elevated. Soil/sediment samples were collected using the detailed methods and procedures
described in the CW4CB QAPP and CW4CB Task 3 SAP (BASMAA 2012 a, b).

2.5.2. Laboratory Analysis
All samples collected during both phases of monitoring were analyzed for PCBs, mercury, total
organic carbon (TOC), and grain size, following the methods and procedures described in the
CW4CB QAPP and CW4CB Task 3 SAP (BASMAA 2012a, b), and using the analytical methods and
laboratories identified in Table 2.3. Approximately ten percent of samples (selected randomly)
were also analyzed for secondary analytes, including dioxins, PBDEs, organochlorine pesticides, and
PAHs, per the CW4CB SAP (BASMAA 2012b), using the analytical methods and laboratories
identified in Table 2.3. With the exception of grain size analysis, all samples were sieved in the
laboratory at 2 mm prior to analysis, consistent with previous BASMAA sediment studies (KLI
2001, 2002; SMSTOPP 2002, 03, 04; Yee and Mckee 2010).
Table 2.3. Analytes, Sampling & Analytical Methods, and Laboratories.
Analytea

Sampling
Method

Analytical Method

Units

Assigned Laboratory

Total Organic Carbon
(TOC)

Grab

SM6310‐B‐11

%

Soil Control Laboratory

Grain Size

Grab

ASTM D422M/PSEP

%

Soil Control Laboratory

Mercury

Grab

EPA 7471

µg/Kg

Soil Control Laboratory

PCBs

Grab

EPA 1668A

µg/Kg

ALS Environmental

Dioxins

Grab

EPA 1613B

ng/Kg

ALS Environmental

PBDEs

Grab

EPA 8270C

µg/Kg

ALS Environmental

OC Pesticides

Grab

EPA 8081‐SM

µg/Kg

ALS Environmental

PAHs

Grab

EPA 8270PNA‐SM

ng/g

ALS Environmental

Each sample was analyzed for PCBs, mercury, TOC, and grain size. Approximately 10% of samples (selected randomly) were also
analyzed for dioxins, PBDEs, OC pesticides, and PAHs, per the CW4CB SAP (BASMAA 2012).

a
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2.5.3. Data Quality Assurance and Control
An extensive field and laboratory data quality assurance and control program was established in
the CW4CB QAPP and Task 3 SAP (BASMAA 2012a, b). The program established equipment
cleaning methods, sampling protocols, sample hold times, minimum analytical reporting limits, and
included the use of blind field duplicates, method blanks, matrix spike/spike duplicates, surrogate
spikes, laboratory control samples, certified reference materials, and laboratory replicates. Data
quality objectives were established for each QA sample and procedures established for flagging any
data not meeting established criteria. A summary of the complete data quality review for Phase 1
and Phase 2 data is provided in Appendix 4.

2.5.4. Data Analysis
The soil/sediment measurement data were used to assist SCVURPPP and the City of San Jose in
identifying properties with elevated PCB and/or mercury concentrations. Samples were analyzed
for the 40 PCB congeners routinely reported by the Regional Monitoring Program and total PCBs
were calculated as the sum of the 40 congeners. Because PCBs and mercury may be predominantly
associated with fine particles (e.g., < 62.5 µm in diameter), total PCBs and mercury concentrations
were also normalized to the fine fraction. Soil/sediment concentrations were compared across sites
and with data from other Bay Area locations in order to identify parcels and/or areas within the
watershed with elevated concentrations. PCB homolog profiles were used to assess potential
similarities between samples collected at different locations in the watershed, and for comparison
with typical Aroclor profiles, which may provide some information about sources and transport of
particle‐associated PCBs through the watershed.

2.6. Identification of Source Properties for Referral
The first three steps of this process (records review, reconnaissance surveys, and property
inspections) were primarily focused on identifying potential PCB/mercury source properties
and/or areas in the watershed, in order to inform selection of the most appropriate locations for
soil/sediment monitoring. The results of the soil/sediment monitoring were used as the primary
means of identifying source properties or potential source properties for referral. For the purpose
of prioritization, PCB and mercury concentrations found within the watershed were divided into
three categories (Table 2.4).
Table 2.4. Categorization of PCB and Mercury Concentrations in Soil/Sediment to Prioritize
Property Referrals
Category

Total PCBs (mg/Kg)

Total Mercury (mg/Kg)

≥ 0.5

≥1.0

0.2 – < 0.5

0.3 – < 1.0

<0.2

<0.3

High  Likely Source Property (Actionable)
Moderate  Potential Source Property
(Further Investigation)
Low – Unlikely Source Property
(Urban Background)
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These categories were derived from the distribution of existing San Francisco Bay Area PCB and
mercury soil/sediment concentrations. The Bay Area‐wide dataset contained a compilation of more
than 700 sediment samples collected across all MRP Permittee jurisdictions in the Bay Area over
the past 20 years (Gunther et al. 2001; Kleinfelder 2005, 2006; KLI and EOA 2002, EOA 2002, 2004,
2007; City of San Jose and EOA 2003; SMSTOPPP 2003, 2004; Kleinfelder 2005, 2006; Salop et al.,
2002a, b; Yee and McKee 2010). The “high” category corresponds to roughly the top 15% of Bay
Area concentrations, and the “moderate” category includes all remaining concentrations that are
above urban background. These categories are tools of convenience to help establish priorities for
property referrals and other follow‐up control measures that the City of San Jose and other
SCVURPPP Permittees may implement to reduce or prevent the release of POCs from properties in
the watershed. Properties associated with high PCB and/or mercury concentrations were identified
as likely source properties for immediate action, while properties associated with moderate PCB
and/or mercury concentrations were identified as potential source properties to be investigated
further.
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3.

RESULTS OF THE SOURCE PROPERTY IDENTIFICATION
PROCESS

3.1. Records Review
The records review was initiated in December 2010. In total, 230 parcel numbers were obtained
from the Santa Clara County Assessor's Office ‘Assessment Roll Information Inquiry and Retrieval’
website (http://www.scc‐assessor.org/ari/home.do) for properties in the Leo Avenue watershed,
most of which were matched with addresses using the virtual mapping website Google Maps and
other online sources (e.g., ‘yellow pages’). The list of properties was updated from 230 to 233
properties using the City of San Jose’s City Hall Records Imaging System (CHRIS) database which
contains information from the Planning, Code Enforcement, Fire Prevention, Building and Public
Works Departments.
Next, property addresses and parcel numbers were used to search several online databases that
contain information about PCB waste, toxic chemical releases, and regulated facilities (as identified
in Table 2.1). For those databases that did not allow searches by address, zip codes (95112 and
95116) were used to conduct the searches for the Leo Ave watershed area or by EPA region for
those databases that did not allow more specific searches. Information obtained through this type
of search was matched with addresses when possible. Details of the online databases searched for
information regarding properties in the Leo Avenue watershed and the information that was found
are provided below.


SWRCB Geotracker‐ The State Water Resources Control Board’s Geotracker allows users to
search by address, city or zip code for the following types of sites: Leaking Underground
Tank (LUST) sites; Regional Water Quality Control Board Cleanup Sites; Land Disposal sites;
Military Sites; Permitted Underground Storage Tank (UST) facilities; Monitoring Wells;
Department of Toxic Substances Control (DTSC) Cleanup Sites; and DTSC Hazardous Waste
Permit Sites. A search of DTSC cleanup sites in San Jose yielded a Federal Superfund site
(Lorentz Barrel and Drum Co.), which was noted as being contaminated by PCBs.



DTSC Envirostor The CA Department of Toxic Substances Control’s Envirostor site allows
users to search by zip code, address or city for the following cleanup sites: National
Priorities List (Federal Superfund Sites); State Response Sites; Voluntary Cleanup Sites;
School Cleanup Sites; Corrective Action Sites; Tiered Permit Sites; Leaking Underground
Fuel Tank (LUFT) cleanups; Spills, Leaks, Investigations and Cleanups Sites (SLIC).
Envirostor also allows users to search for Permitted Operating, Post Closure Permitted, and
Historical Non‐Operating Hazardous Materials Facilities. A survey of sites in zip code 95112
in the Leo Avenue watershed again yielded one Federal Superfund site (Lorentz Barrel and
Drum Co.).



EPA Envirofacts‐ The EPA’s Envirofacts feature allows users to use a multisystem search
form to access multiple environmental databases for facility information, including toxic
chemical releases, water discharge permit compliance, hazardous waste handling processes,
Superfund status, and air emission estimates. No use of or contamination by PCBs was
shown.



EPA My Environment ‐ The EPA’s My Environment site allows users to search facilities by
pollutant or industry classification. No use of or contamination by PCBs was shown.
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EPA List of PCB Storage, Disposal and Transformer Registrations ‐ The EPA’s list did
not show any sites registered with the EPA for PCBs in the watershed as of the May 28,
2010 update.



Coast Guard Spills Database ‐ The spills database shows incidents of spills of oil and other
toxic substances into the environment. A review turned up no spill incidents in the
watershed.

The search of these online databases identified a total of 62 properties with an enforcement history
with a regulatory agency. Of the 62 properties, one business (with two properties next to each
other), Lorentz Barrel and Drum Co., was found to be responsible for contaminating groundwater
with PCBs in the past. Lorentz Barrel and Drum Co., formerly located at 1507 and 1515 S. 10th
Street, is a Federal Superfund Site due to contaminated soil and groundwater from drum
reconditioning. Pollutants identified include dioxin, metals, organochlorine pesticides, herbicides,
PCBs, and volatile and semi‐volatile organics. Through the subsequent reconnaissance survey, it
was found this site is now paved and is being monitored by the appropriate agencies. It is unknown
whether residue from this location may have been carried by wind to other properties in the
watershed while it was operational.
A hard copy list of PG&E spills from the San Jose Division for 1997, 1998, and 1999 and the DeAnza
Division for 1997 and 1999 did not reveal any PG&E spills in the watershed. Lists of spills since
2000 may be obtained in the future with the assistance of the Regional Water Board.
Using Google Earth, the list of 233 properties was reduced to 138 by removing land uses such as
residential units and commercial buildings that are not considered to be a high priority.

3.2. Reconnaissance Survey
The reconnaissance survey was conducted in July 2011 following completion of the records review.
Based on the results of the reconnaissance survey, the list of properties increased from a total of
138 to 159. The property data were then filtered to remove properties that had closed, relocated, or
were paved or remediated. In addition, Google Earth was revisited to determine whether certain
businesses should remain on the list as potential inspection sites. The combined results of the
records review, driving/walking reconnaissance survey, and these additional filtering steps were
used to reduce the list of 159 properties to 36 properties for inspections. These properties were
then prioritized for inspections based on their potential to be a source of PCBs and/or mercury to
storm drains.
Twenty‐nine sites were categorized as high priority and seven as medium priority for inspections.
In addition, three vacant facilities were identified as potential PCB sources due to insufficient
information. It was determined that, although the facilities would not be inspected, they would be
added to the list of potential right‐of‐way sampling sites.
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3.3. Facility Inspections
In September and October 2011, SCVURPPP and the City of San Jose staff conducted property
inspections at the 36 sites which were ranked as high or medium priority sites for inspections
based on the results of the records review and reconnaissance survey. All properties were
inspected within the planned budget and schedule. Three of the high priority sites and one of the
medium priority sites could not be accessed for inspections. Despite repeated attempts to locate a
person on the property, one of the four sites was removed from the list due to insufficient
information. However, for the three remaining sites, observations were made from the street, while
additional information was obtained about one site from a neighboring business owner, allowing
for sufficient information to determine their sampling priority.
Prior to the inspections, the City Stormwater Inspector provided an inspection history report, as
available, for each facility. As a result of previously‐established relationships with the property
owners or site contacts, the Inspector provided access to the properties and facilitated the
information gathering at each site. At each visit, the Inspector introduced the SCVURPPP staff
member(s), explained the general purpose of the project, and carried out a general stormwater
inspection. Meanwhile, the SCVURPPP staff member(s) asked the property owner or site contact
questions about the property and surrounding area and filled out the facility inspection form
(Appendix 3). In addition, for each inspection, relevant notes, such as locations of existing on‐site
private storm drain inlets or potential areas of concern, were drawn on a site map created using
Google Maps. A site map, facility inspection form and a copy of the City stormwater inspection
report were collected and completed as appropriate for each property.
No obvious sources of PCBs (i.e., no transformers, old hydraulic fluid, etc.) were identified during
inspections. The combined results of the records review, driving/walking reconnaissance survey,
and the facility inspections were used to rank each inspected property as having higher, medium or
lower potential to release PCBs and/or mercury to streets and stormwater conveyances per the
criteria described previously (Figure 2.1). Fourteen properties were ranked as high or medium
priority for right‐of‐way sediment sampling based on the degree of evidence that PCBs may be on
the property and mobilized via stormwater/sediment transport (Figure 3.1).

3.4. Soil/Sediment Testing
Kinetic Laboratories, Inc. (KLI), selected through a competitive process as one of the CW4CB
monitoring contractors, conducted both phases of soil/sediment monitoring in the Leo Avenue
watershed following the methods and procedures documented in the CW4CB QAPP and CW4CB
Task 3 SAP (BASMAA 2012 a, b).
Phase 1 monitoring was conducted in October 2012 on days with no measureable precipitation.
Based on the results of the source property investigations, SCVURPPP and the City of San Jose
selected sites for Phase 1 sampling in the public ROW, including street curbs and gutters, sidewalks,
stormwater catch basins, stormwater manholes, and unpaved areas. Phase 2 was conducted in May
2013, following a review of the Phase 1 results, and focused on private properties adjacent to areas
where elevated POCs were measured in Phase 1, as well as additional public ROW samples to
further confirm findings. In total, 33 soil/sediment samples (including 3 field duplicates) were
collected in the Leo Avenue watershed at the locations described in Table 3.1. Detailed field
methods reports and photo documentation prepared by KLI for each sampling phase are provided
in Appendices 5 and 6.

17

Leo Avenue Watershed Source Property Identification and Referral Pilot Study

Figure 3.1. PostInspection Property Sampling Prioritization (H= high, M= moderate, L= low) in the
Leo Avenue Watershed.
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3.4.1. Chemical Analysis Results
Summary soil/sediment concentrations of primary analytes, including total PCBs, mercury, TOC, %
fines, grain size, total PCBs normalized to % fines, and mercury normalized to % fines are presented
in Table 3.2. The complete data set of soil/sediment concentrations measured in the Leo Avenue
watershed, including individual PCB Congener concentrations and secondary analytes (dioxins,
PBDEs, organochlorine pesticides, and PAHs) are presented in Appendix 7.
PCBs
Soil/sediment concentrations of total PCBs (sum of 40 congeners) ranged from 0.012 mg/Kg to 26
mg/Kg (Table 3.2, Figure 3.2). The highest concentrations observed in the watershed were 1,000
times higher than the lowest observed concentrations. Because PCBs may be associated with fine
particles less than 63 µm in diameter, PCB concentrations were normalized to percent fines (Table
3.2, Figure 3.2). Generally, the patterns of elevated PCB concentrations remained the same
following normalization.
The location and magnitude of the PCB concentrations measured during both phases of sampling in
the watershed, and compared with previous measurements in the watershed are shown in Figures
3.3‐3.5. The highest PCB concentrations were found in two samples collected from unpaved surface
soils on the Union Pacific railroad track ROW adjacent to the cul‐de‐sac at the western end of Leo
Avenue (Leo39=26 mg/Kg and Leo32=17 mg/Kg). The next highest concentrations were found in
samples collected from the main storm drain line on Leo Avenue downstream of the cul‐de‐sac
(Leo2,4;5,7: 1.5 – 6.9 mg/Kg). All samples collected from the storm drain line on Leo Avenue had
PCB concentrations greater than 1 mg/Kg (Figure 3.4).
Street dirt collected from the public ROW adjacent to the railroad parcel, including soils from the
sidewalk in front of the parcel and the storm drain inlets that receive runoff directly from the
railroad parcel and other private properties at the western end of Leo Avenue, also had elevated
PCB concentrations; Leo1,3,31: 0.54‐0.69 mg/Kg). Private property samples collected from catch
basins on the property adjacent to the railroad parcel (Leo30: 0.41 mg/Kg) and the Premier Recycle
parcel that drained directly to the storm drain line at Leo7 (Leo36: 0.29 mg/Kg) were the only
other samples with PCB concentrations above urban background (e.g., > 0.2 mg/Kg). Kg
The PCB concentrations measured in the Leo Avenue watershed were within the range of
concentrations measured across the Bay Area (Figures 3.6). Twenty percent of the samples
collected in the Leo Avenue watershed were in the top ten percent of PCB concentrations measured
across the Bay Area, and the highest concentration measured during the present study was the 4th
highest sediment concentration measured in the Bay Area to‐date (Leo39, collected from the Union
Pacific Railroad ROW). It should be noted that the Leo Avenue watershed is relatively small (2.2
Km2), and that all of the samples with elevated concentrations were only found only on Leo Avenue,
and were not observed in other areas of the watershed. Aside from the samples collected on Leo
Avenue, all other samples collected in the watershed were below urban background. Furthermore,
all of the high samples found on Leo Avenue were either collected from the main storm drain line or
in surface soils at the western end of the cul‐de‐sac, both in the public ROW and on the Union
Pacific railroad parcel.
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Table 3.1. Description of Sample Sites in the Leo Avenue Watershed
Sampling
Phase

Sample Date

1‐Oct‐12

1

2‐Oct‐12

Station Code

Public or Private
Property

Latitude

Longitude

Sample Location Type

LEO1a,b

Public ROW

37.31023

‐121.86527

Drop Inlet/Catch Basin

LEO2

Public ROW

37.31036

‐121.86524

Manhole

LEO3

Public ROW

37.31027

‐121.86533

Surface Soil (street/gutter/sidewalk/driveway)

LEO4

Public ROW

37.31117

‐121.86394

Manhole

LEO5

Public ROW

37.31126

‐121.86375

Manhole

LEO6

Public ROW

37.31169

‐121.86336

Surface Soil (street/gutter/sidewalk/driveway)

LEO7

Public ROW

37.31088

‐121.86436

Manhole

LEO8

Public ROW

37.30974

‐121.85373

Surface Soil (street/gutter/sidewalk/driveway)

LEO9

Public ROW

37.30963

‐121.85363

Manhole

LEO10

Public ROW

37.30619

‐121.85678

Surface Soil ‐ unpaved

LEO11

City Property

37.31731

‐121.86239

Drop Inlet/Catch Basin

LEO12

Public ROW

37.31701

‐121.86031

Surface Soil (street/gutter/sidewalk/driveway)

LEO13

Public ROW

37.3149

‐121.86144

Surface Soil (street/gutter/sidewalk/driveway)

LEO14

Public ROW

37.31456

‐121.86135

Manhole

LEO15

Public ROW

3731766

‐121.86376

Surface Soil (street/gutter/sidewalk/driveway)

LEO16a

Public ROW

37.31572

‐121.86652

Surface Soil (street/gutter/sidewalk/driveway)

LEO17

Public ROW

37.31272

‐121.86199

Manhole

LEO18

Public ROW

37.31407

‐121.86319

Manhole

LEO19

Public ROW

37.31429

‐121.86341

Manhole

LEO29

b

Private Property

37.3111

‐121.86578

Drop Inlet/Catch Basin

Private Property

37.31078

‐121.86495

Drop Inlet/Catch Basin

LEO31

Public ROW

37.31014

‐121.86518

Drop Inlet/Catch Basin

LEO32

Private Property

37.31022

‐121.86543

Surface Soil ‐ unpaved

LEO33

Private Property

37.31005

‐121.8649

Drop Inlet/Catch Basin

LEO34

Private Property

37.3112

‐121.8644

Drop Inlet/Catch Basin

LEO35

Private Property

37.31153

‐121.86413

Drop Inlet/Catch Basin

LEO36

Private Property

37.31104

‐121.86376

Drop Inlet/Catch Basin

LEO37

Private Property

37.31177

‐121.86356

Drop Inlet/Catch Basin

LEO38

Private Property

37.31445

‐121.86727

Drop Inlet/Catch Basin

LEO39

Private Property

37.31023

‐121.86556

Surface Soil ‐ unpaved

a,b

LEO30

2

15‐May‐13

aSecondary

analytes including dioxins, PBDEs, organochlorine pesticides, and PAHs were also collected at this site.
bField duplicates were also collected at this site.
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Table 3.2. Soil/sediment Concentrations of Primary Analytes Measured to‐date at Sites in the Leo Avenue Watershed, San Jose, CA.
Station
Codea

Total PCBs
(mg/Kg)

Total PCB
(mg PCB/Kg
Fines)

Total
Mercury
(mg/Kg)

Total Mercury
(mg Mercury/Kg
Fines)

Total Solids
(%)

Total Organic
Carbon (%)

% Fines
(<63 µm)

LEO1

0.59

4.5

2.3

18

83

5.0

13

Pebble
≥4 mm
9.8

Gravel
2  <4 mm
11

LEO1FD

0.74

5.0

2.5

17

82

5.0

15

10

9.3

Grain Size (% of Total)
Sand
Silt
63 µm  <2 mm
4  <63µm
66
9.9
66

11

Clay
<4 µm
3.2
3.5

LEO2

1.6

7.1

0.82

4

82

2.3

23

1.6

5.6

70

18

5.3

LEO3

0.69

3.7

1.3

7

98

3.6

19

7.1

11

63

14

4.9

LEO4

1.8

2.8

0.67

1

34

12

65

0.7

2.3

32

58

6.5

LEO5

1.5

2.1

1

1

42

7.0

71

0.0

1.7

28

65

5.6

LEO6

0.069

0.15

0.21

0

98

46

5.0

6.4

42

45

1.5

LEO7

6.9

9.1

2.7

4

76

4.3
13

75

0.1

2.1

22

64

11.5

LEO8

0.022

0.09

0.16

1

100

0.3

24

1.2

5.1

70

15

8.3

LEO9

0.018

0.11

8.1

53

77

1.7

15

24

14

47

9.6

5.7

LEO10

0.026

0.10

0.16

1

99

5.2

26

9.3

11

54

19

6.4

LEO11

0.064

0.21

0.12

0

74

4.7

31

7.3

5.8

56

25

6.2

LEO11FD

0.017

0.07

0.19

1

73

3.7

26

13

4.0

58

21

5.1

LEO12

0.012

0.09

0.12

1

99

1.9

13

6.7

8.5

72

10

3.0

LEO13

0.059

0.29

0.19

1

98

5.0

20

9.0

11

59

15

5.1

LEO14

0.035

0.34

0.12

1

99

1.9

10

0.0

1.2

89

7.5

2.8

LEO15

0.037

0.24

0.17

1

99

3.8

16

2.1

4.2

78

12

3.8

LEO16

0.083

0.36

0.14

1

99

1.4

23

2.5

4.5

70

17

6.0

LEO17

0.053

0.13

0.24

1

65

2.6

41

1.3

3.6

54

29

12

LEO18

0.19

0.29

0.59

1

55

6.5

64

0.9

0.8

34

49

15

LEO19

0.082

0.16

0.37

1

59

51

4.2

6.3

39

42

8.8

LEO29

0.028

0.61

0.81

18

100

6.4
2.1

5

2.0

10

83

3.6

1.0

LEO29FD

0.034

0.68

0.57

11

100

2.1

5

1.9

7.6

86

4.1

0.9

LEO30

0.41

1.2

6.9

21

98

6.9

33

4.2

2.6

60

29

4.4

LEO31

0.54

3.2

4.9

30

99

3.6

17

6.4

7.0

70

14

2.5

LEO32

17

59

3.3

11

99

1.6

29

6.3

6.9

58

24

5.0

LEO33

0.12

0.48

4.1

17

98

2.5

24

0.5

4.0

71

21

3.5

LEO34

0.077

0.22

15

43

98

3.3

35

5.4

3.5

56

30

5.7

LEO35

0.085

0.19

1.8

4

98

2.7

43

1.4

4.0

51

39

4.6

LEO36

0.29

0.71

0.67

2

78

7.3

41

9.6

6.6

43

38

3.1

LEO37

0.053

0.35

0.19

1

96

15

20

11

54

14

1.5

LEO38

0.15

0.78

0.43

2

96

6.0
1.6

20

26

21

33

14

5.7

LEO39

26

101

6.6

26

97

2.1

25

7.9

11

56

21

4.4

aFD=Field

duplicate
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Figure 3.2. Soil/Sediment Total PCB Concentrations in the Leo Avenue Watershed, San Jose, CA. Includes both raw total PCBs and total PCBs
normalized to percent fines. Total PCBs = 40 RMP congeners.
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Figure 3.3 Concentrations of Total PCBs measured in the Leo Avenue Watershed, San Jose, CA during
the CW4CB Pilot Study. Total PCBs = 40 RMP congeners
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Figure 3.4 Concentrations of Total PCBs measured on Leo Avenue, San Jose, CA during the CW4CB Pilot Study.
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Figure 3.5 Concentrations of Total PCBs measured in the Leo Avenue Watershed, San Jose, CA during
the CW4CB Pilot Study and previous studies.
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100

Sediment PCB Concentration (mg/Kg)

Leo Ave Watershed
10

> 75th Percentile

25th‐‐ 75th Percentile

Not shown: <25th Percentile = < MDL

1

0.1

0.01

0.001

Sediment Sampling Stations in Order of Decreasing PCB Concentrations

Figure 3.6. Sediment PCB Concentrations measured across the San Francisco Bay Area, CA. Source: The Bay Areawide dataset contained a
compilation of more than 700 sediment samples collected across all MRP Permittee jurisdictions in the San Francisco Bay Area over the past
20 years. References: Gunther et al. 2001; Kleinfelder 2005, 2006; KLI and EOA 2002, EOA 2002, 2004, 2007; City of San Jose and EOA 2003;
SMSTOPPP 2003, 2004; Kleinfelder 2005, 2006; Salop et al., 2002a, b; Yee and McKee 2010.
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PCB homolog profiles were compared among samples which had total PCB concentrations >0.1
mg/Kg, and with Aroclor homolog profiles developed by Frame et al. (1996) which were adjusted to
include only the RMP 40 congeners (Figures 3.7‐3.8). Two dominant homolog profile patterns were
observed (Figure 3.7). The first dominant homolog profile had a predominance of penta and hexa‐
chlorinated biphenyls, demonstrated by the railroad parcel samples (Leo32 and Leo39). These
homolog profiles most closely resembled a weathered mixture of Aroclor 1254 and Aroclor 1260.
Pearson’s correlation of the congener profiles indicated statistically significant moderate to strong
correlations between the railroad ROW samples (Leo32, Leo39) and all other samples collected on
Leo Avenue with two exceptions noted below (R = 0.80 ‐ 0.99, p<0.05). Because similarities in
homolog congener profiles suggest a similar source or mix of sources, and similar weathering
patterns, these results indicate a potential link between the majority of the samples in the
watershed, and the railroad ROW samples. Furthermore, these samples also had statistically
significant Pearson’s correlations with both Aroclor 1254 (R=0.41‐0.93, p≤0.01) and Aroclor 1260
(R = 0.45‐0.93, p<0.01). However, because weathering may reduce lesser chlorinated homologs (di,
tri and tetra) at a faster rate, conclusions on specific Aroclors contributing to these samples cannot
be drawn from these data alone.
The second distinct homolog profile pattern was observed in two adjacent samples collected from
the main storm drain line about mid‐way down Leo Avenue, at Leo4 and Leo5 (Figure 3.7).
Homolog profiles for Leo4, Leo5 and Leo38 were strongly correlated (R = 0.90 ‐ 0.99, p< 0.01),
although Leo38 was not located on Leo Avenue. These samples contained a higher percentage of
less chlorinated homologs (di, tri and tetra) compared with the samples collected upstream of these
manholes closer to the railroad tracks. Leo4 and Leo5 homolog profiles most closely resembled
Aroclor 1248 (Figure 3.8). Relatively strong statistically significant Pearson’s correlations between
congener profiles for these samples and Aroclor 1248 were observed (R=0.78‐0.89, p<0.001).
Differences between the profiles for these samples and other soils samples on Leo Avenue could
possibly be the result of different weathering conditions for the PCBs contained within the storm
drain line (e.g., potential anaerobic conditions, resulting in a smaller reduction of lesser chlorinated
homologs) and/or to different Aroclor or mixtures of Aroclors from different PCB usage and
disposal in the watershed.
Table 3.3 presents the common usages of the different Arolcor formulations. Given the general
usage categories, the overlap between applications and use of different Aroclor formulations, the
lack of information about historic Aroclor usage and disposal in the area, the possibility that
multiple Aroclor formulations may have been used, and the impact of weathering, it is not possible
to identify the Aroclor(s) or specific usage(s) responsible for the elevated PCBs in soils/sediment in
the Leo Avenue watershed at this time.
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Figure 3.7 Homolog Profiles for Soil/Sediment Samples in the Leo Avenue Watershed, San Jose, CA. Only samples with total PCBs > 0.1 mg/Kg
are shown. Cleanout1 and Cleanout2 samples were from the sediment removed from the Leo Avenue storm drain line during the CW4CB
Task 4 pilot project, as described in a separate report (in preparation).
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Figure 3.8. Homolog Profiles of Different Aroclor Formulations. (Source: Frame et al. 1996.) The homolog profiles presented here for various
Aroclor formulations were modified from the Aroclor congener compositions reported by Frame et al., to include only those congeners (and
associated coeluting congeners) reported for the Leo Avenue watershed samples, as reported in Appendix 7.
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Table 3.3. Common uses of Aroclors.a
A1016

Capacitors

A1221

Capacitors
Gas Transmission Turbines
Rubber
Polyvinyl acetate ‐ Improved quick‐track and fiber‐tear properties
Polystyrene – Plasticizer
Epoxy resins ‐ Increased resistance to oxidation and chemical attack; better adhesive properties

A1232

Hydraulic fluid
Rubber
Adhesives
Polyvinyl acetate ‐ Improved quick‐track and fiber‐tear properties

A1242

Transformers
Heat transfer
Hydraulic fluid
Gas transmission turbines
Rubbers
Carbonless copy paper
Wax extenders
Polyvinyl acetate ‐ Improved quick‐track and fiber‐tear properties

A1248

Hydraulic fluids
Vacuum pumps
Rubbers
Polyvinyl chloride ‐ Secondary plasticizers to increase flame retardence and chemical resistance
Epoxy resins ‐ Increased resistance to oxidation and chemical attack; better adhesive properties

A1254

Transformers
Capacitors
Hydraulic fluids
Vacuum pumps
Synthetic resins
Wax extenders
Dedusting agents
Inks
Cutting oils
Pesticide extenders
Sealants and caulking compounds
Polyvinyl chloride ‐ Secondary plasticizers to increase flame retardence and chemical resistance
Styrene‐butadiene co‐polymers ‐ Better chemical resistance
Ethylene vinyl acetate – Pressure‐sensitive adhesives
Chlorinated rubber ‐ Enhanced resistance, flame retardence, electrical insulation properties

A1260

Transformers
Hydraulic fluids
Dedusting agents
Polyvinyl chloride ‐ Secondary plasticizers to increase flame retardence and chemical resistance
Polyester resins ‐ Stronger fiberglass; reinforced resins and economical fire retardants
Varnish ‐ Improved water and alkali resistance

aSource:

Nagpal, 1992; ATSDR, 2000

30

Leo Avenue Watershed Source Property Identification and Referral Pilot Study

Mercury
Concentrations of mercury ranged from 0.12 mg/Kg to 15 mg/Kg, with a median of 0.67 mg/Kg
(Figure 3.9). The location and magnitude of the mercury concentrations measured during both
Phases of sampling in the watershed and during previous studies are shown in Figures 3.10‐3.11.
Twelve of the samples had mercury concentrations above 1 mg/Kg. Of these, four samples were
from sites which also had high PCB concentrations, including the two samples collected from the
railroad ROW at the end of the Leo Ave cul‐de‐sac, and two samples collected from the main Leo
Avenue storm drain line. Because mercury may be associated predominantly with fine particles less
than 63 µm in diameter, mercury concentrations were normalized to percent fines (Table 3.2,
Figure 3.9). Generally, the pattern of elevated mercury concentrations remained the same following
normalization, although there were exceptions to this generalization. When normalized to % fines,
an additional 8 samples, plus all of the 12 samples with high raw mercury concentrations were
above > 1 mg/Kg Fines. Typically, all sites with elevated PCB concentrations also had mercury
concentrations equal to or greater than the median mercury concentration (>0.67 mg/Kg).
However, the two highest mercury concentrations were found at sites with relatively low PCBs, and
no significant correlation was observed between PCBs and mercury concentrations for the raw
data, or normalized to percent fines (R<0.3, p>0.2).
The mercury concentrations measured in the Leo Avenue watershed were generally within the
range of concentrations measured across the Bay Area (Figure 3.12). However, the highest
concentration measured in Leo Avenue in the present study was the highest sediment mercury
concentration measured in the Bay Area to date. Forty percent of the samples collected in the Leo
Avenue watershed were in the top ten percent of sediment mercury concentrations measured
across the Bay Area.
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Figure 3.9. Soil/Sediment Total Mercury Concentrations in the Leo Avenue Watershed, San Jose, CA. Includes both raw total mercury and
total mercury normalized to percent fines.
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Figure 3.10. Concentrations of Mercury measured in the Leo Avenue Watershed, San Jose, CA during
the CW4CB Pilot Study.
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Figure 3.11. Concentrations of Mercury measured in the Leo Avenue Watershed, San Jose, CA during
the CW4CB pilot study and previous studies.
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Mercury Sediment Concentration (mg/Kg)

100
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>75th Percentile

25th ‐ 75th Percentile

<25th Percentile
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0.01

Sediment Sampling Stations in Order of Decreasing Mercury Concentrations
Figure 3.12. Sediment Mercury Concentrations measured across the San Francisco Bay Area, CA. Source: The Bay Areawide dataset
contained a compilation of more than 700 sediment samples collected across all MRP Permittee jurisdictions in the San Francisco Bay Area
over the past 20 years. (Gunther et al. 2001; Kleinfelder 2005, 2006; KLI and EOA 2002, EOA 2002, 2004, 2007; City of San Jose and EOA 2003;
SMSTOPPP 2003, 2004; Kleinfelder 2005, 2006; Salop et al., 2002a, b; Yee and McKee 2010)
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Grain Size and TOC
Grain size distributions and TOC are presented in Table 3.2. The samples were dominated by sand
(63 µm – <2 mm) and/or silt (4 ‐ <63 µm), with more than 90% of the samples comprised of 70% or
more of sand and silt, and 20% or less of grain sizes greater than 2 mm. The fine particle fractions
comprised of clay and silt (e.g., <63 µm) ranged from 4% to 75%. Three of the four samples
collected from manholes on the main Leo Avenue storm drain line were comprised predominantly
of fine particles (65% ‐ 75% fines). All samples with greater than 50% fine particles were collected
from the storm drain line. TOC ranged from 0.3% to 13%, with a median of 3.6%. The samples with
the highest percent fine particles also had the highest TOC.
Secondary Analytes (PAHs, Dioxins/Furans/OC Pesticides/PBDEs)
Three soil/sediment samples were analyzed for a number of secondary analytes, and the
concentration data are reported in Appendix 7. PAHs were found in all three samples. Total PAH
concentrations ranged from 0.68 to 6.2 mg/Kg, with Leo 1 having the highest concentration. The
majority of PBDEs and OC pesticides were not detected, with few exceptions. Dioxins and Furans
were detected in all samples, with concentrations of individual dioxin compounds ranging from ND
to 6.4 µg/Kg. The concentrations of TCDD ranged from 0.32 to 1.5 ng/Kg.

3.5. Identification of Source Properties and Referrals
Based on the combined results of the source property investigations reported here, SCVURPPP and
the City of San Jose have identified twelve source properties or potential source properties in the
watershed. A summary of the evidence used to justify identification of properties as sources or
potential sources of PCBs or mercury is discussed below and summarized in Table 3.5.

3.5.1. Likely PCB Source Properties and Referrals
This investigation has identified the railroad ROW at the western end of Leo Avenue as a PCB
source property. High PCB concentrations were found in all of the samples collected from surface
soils on the railroad ROW, and the main storm drain line downstream of the railroad parcel on Leo
Avenue. The railroad ROW contains the only large, unpaved area on or adjacent to Leo Avenue. In
addition to the potential Aroclor usage associated with historic rail activities, because the railroad
parcel in this area is not used frequently and has remained largely unsecured and unsupervised for
many years, this site may have been used for illegal dumping and other unknown activities over the
past decades, which may have caused or contributed to the observed high concentrations of PCBs in
the soil on this site and surrounding areas, as well as elevated PCBs in sediment within the storm
drain network that drains this area. Given that the highest PCB concentrations in the Leo Avenue
watershed were observed in surface soils on the railroad ROW at the far western end of Leo
Avenue, as well as in the main storm drain line on Leo Avenue, these are the areas where abatement
measures would likely provide the largest PCB load reduction benefits.
Other than the railroad parcel, none of the other private properties monitored on Leo Avenue had
high PCB concentrations. Two properties at the western end of Leo Avenue had potentially high
concentrations, with homolog profiles similar to the railroad soil samples. These properties both
border the railroad ROW. Given the high concentrations of PCBs observed in the railroad ROW soil,
the proximity of the railroad parcel to these properties, the similar PCB homolog profiles for
samples collected from the railroad ROW, the lack of other specific evidence of PCB usage on
adjacent property sites, and the fact that these properties consist of predominantly paved surfaces,
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the railroad ROW appears to be the most likely source of elevated PCBs in surface soils and inlets
on these adjacent properties. Transport of soil‐bound PCBs from the railroad ROW can easily occur
through windblown dust, vehicle tracking, and/or runoff from the unpaved railroad parcel onto
adjacent properties. Anecdotal evidence indicates activities at one or both of the adjacent
properties may increase soil tracking off the railroad ROW due to observations of cars associated
with those businesses parked on the railroad ROW. Moreover, there appears to be a continuous
source of PCB‐laden sediment to the main Leo Avenue storm drain line, given that large quantities
of sediment are observed within the line even though it has been periodically flushed. The railroad
parcel is the only area adjacent to the line that is unpaved, so it is reasonable to assume this may be
the source or one of the sources of sediment in the main storm drain line. Because the vast majority
of the parcels on Leo Avenue other than the railroad ROW are nearly 100% paved, no surface soil
samples were collected from the other Leo Avenue properties. It is therefore not possible to rule
out additional areas of PCB‐contaminated soil beneath paved surfaces on these properties which
may, due to breaks or cracks in the public or private sections of the storm drain line, infiltrate into
the storm drain system during rain events.
The only other moderate PCB concentration found in the watershed was from Premier Recycle,
located at 260 Leo Avenue. This property is adjacent to the section of the Leo Avenue storm drain
line where high PCB concentrations were observed at Leo4 and Leo5. The sample from Premier
Recycle also had a similar PCB homolog profile to the Leo4 and Leo5 samples. Although based on
the property inspections the site appears to have good housekeeping practices, recycling facilities
are a potential source of PCBs, and additional investigation into this site may be warranted.
The results from this investigation suggest the primary source of PCBs in the Leo Avenue storm
drain line is likely the Union Pacific Railroad ROW soils. It may also be possible that subsurface soils
from the railroad ROW and/or other properties on Leo Avenue infiltrates into the line through
breaks/openings in the line during storm events, but further investigation would be required to
verify this. . Given these results, PCB control measures in the watershed should be focused
primarily on the Union Pacific Railroad parcel, and a .referral will be concurrently submitted to
RWQCB with the submittal of this report. SCVURPPP, the CW4CB Project Management Team and
staff from RWQCB worked cooperatively to identify the pertinent information required to make
property referrals, which is summarized in the referral form that will be submitted to RWQCB
(Appendix 8).

3.5.2. Likely and Potential Mercury Source Properties
This investigation has identified a number of likely mercury source properties and potential source
properties. The majority of samples with high mercury concentrations (≥1.0 mg/Kg or ≥ 1.0 mg/Kg
Fines) were on Leo Avenue properties or public ROW areas on Leo Avenue. All samples collected in
the public ROW areas in the western Leo Avenue cul‐de‐sac, and all samples collected from the Leo
Avenue main storm drain line had high mercury concentrations. Nearly all of the private properties
that were sampled on Leo Avenue had moderate to high mercury concentrations (e.g., > 0.3 mg/Kg).
However, unlike with PCBs, where all elevated concentrations were collected from samples on Leo
Avenue, there were also samples collected in the watershed but not on Leo Avenue which had high
mercury concentrations. The businesses located on the properties with moderate or high mercury
concentrations were recycling facilities, auto dismantlers, or auto body repair shops, all of which
are known to be potential mercury sources because of the mercury‐containing devices that may be
brought to these sites. For example, mercury switches and relays have been used in many types of
equipment and devices, including automobiles, where they have been used in lighting controls (e.g.,
trunk lid lights), ride control, and anti‐lock braking systems. Scrapped automobiles can leak
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mercury into the environment if these switches are not properly removed and managed. Other
products or devices that may contain mercury include batteries, lamps, thermostats, barometers,
hydrometers, manometers, pyrometers, sphygmomanometers, thermometers, novelty items used
in practical jokes, figurines, toys, games, holiday decorations and footwear.
While the likely and potential mercury source properties identified in this investigation may be
referred to RWQCB in the future (Table 3.5), in the near term, the City of San Jose with the
assistance of SCVURPPP, will contact business/property owners and work directly with them to
further investigate sources of mercury on a given property, and implement changes to business
practices and/or additional control measures aimed specifically at reducing or preventing the
release of mercury from these properties to the MS4. Finally, for those parcels identified as
potential mercury source properties in Table 3.5 on the basis of public ROW concentrations, soil
samples from the property itself are needed to confirm identification as a source property.
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Table 3.5. Properties with high and moderate POC concentrations identified through the Leo Avenue Source Property Investigation Referral Pilot Study (San Jose, CA).
Property Owner

Union Pacific
Railroad Co.

Hill Robert W and
Aurelia A Trustee

Danny Investment
Group LLC

Leo Avenue Center
LLC
Bloom Investment
Company/Leo
Avenue
Investments LLC
Ebert James W
Trustee & Et Al.

APN(s)

47708024
47723042
47724046

47725040

47724049

47725030

47724007
47724006

47708018

Acres

Address/Location
of
Referred Property

POC Basis

5.0

Railroad ROW at
western Leo Avenue
cul‐de‐sac

High PCBs and
Mercury–
Likely Source
Property‐

Historic and current railroad; potential illegal dumping site.

260 Leo Avenue

Moderate PCBs
and Mercury

1.8

2.5

1.3

2.0

2.0

215 Leo Avenue

220 Leo Avenue

245 Leo Avenue
275 Leo Avenue

1615 S. 7th Street

High Mercury

High Mercury

High Mercury

Moderate
Mercury

Summary of information gathered during investigations

Sample
Site

Concentration Range
Mercury
PCBs
Mercury
(mg/Kg
(mg/Kg)
(mg/Kg)
Fines)

Property

17‐26

3.3 ‐ 6.6

11 ‐ 26

Public
ROW

0.54 ‐ 1.6

0.82 ‐ 4.9

4 ‐ 30

Premier Recycle since 1994. SLIC Site ‐ hydrocarbons in soil.
EPA FRS site. Building demolition/renovation materials,
including window/door frames, ballasts, concrete. Formerly
vacant lot with unpermitted buildings and used auto repair.

Property

0.29

0.67

1.6

Public
ROW

1.8 ‐ 6.9

0.67 ‐ 2.7

1.0 ‐ 3.6

Auto Body Shops/Towing Company ‐ RCRA corrective Action
Site/EPA FRS site. History of poor housekeeping/illegal
dumping next to property. Dust from auto sanding and
unidentified puddles/stains on property.

Property

0.028‐0.41

0.57 ‐ 6.9

11 ‐ 21

Public
ROW

0.54 ‐ 1.6

0.82 ‐ 4.9

4 ‐ 30

Property

0.12

4.1

17

Public
ROW

0.54 ‐ 1.6

0.82 ‐ 4.9

4 ‐ 30

Property

0.077‐0.085

1.8 ‐ 15

4.1 ‐ 43

Public
ROW

1.5

1.0

1.4

Property

0.15

0.43

2.2

Public
ROW

0.83

0.14

0.61

Misc Auto Repair shops and cabinet maker.
BW Auto Dismantler for 10+ years. CERCLIS; DTSC State
Response Cleanup Site. Chromium, PCE. Surface soils
removed and 6‐inch concrete slab placed over the site in
2000. LUST Site. Vehicles leaking oil/antifreeze. Leaking
forklift on‐site, potentially from 1970s. Engines under roof.
Valley Recycling; NOI Facility/SWPPP.
Construction/demolition recycling since 1986; Bldg. demo
material brought on‐site by general public ‐ no control over
what comes on‐site. Good housekeeping.
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Property Owner

Nguyen Hung Q

APN(s)

47750012

Acres

1.9

Address/Location
of
Referred Property

505 Burke Street

Marodi Ahmad
Trustee & Et Al.

47726065

0.71

1731 Smith Avenue

Vuu Truc

47726032

0.91

1726 Smith Avenue

POC Basis

High Mercury
(Public ROW
samples)

Moderate
Mercury
(Public ROW
sample)
Moderate
Mercury
(Public ROW
Sample)

Summary of information gathered during investigations

Sample
Site

Concentration Range
Mercury
PCBs
Mercury
(mg/Kg
(mg/Kg)
(mg/Kg)
Fines)

Safe Trans Transportation ‐ previously this lot was a dump,
closed 7 years ago after asked to leave by city; charged
people to dump truckloads of misc. materials; 20 dump
trucks used to clean up site when current owner moved,
trash, concrete, etc. Buses serviced on‐site but not washed;
buses no older than 1995. Has EPA permit to dispose of
hazardous waste; appropriate secondary containment for
used oil. Vehicles drive/park on old rail right‐of‐way area.

Public
ROW

0.018‐0.022

0.16 ‐ 8.1

0.68 ‐ 53

European Specialty Auto Dismantler ‐Recycling/ scrap yards.
Forklift from ~1980s. Poor housekeeping.

Public
ROW

0.19

0.59

0.92

3M Auto Wreckers‐Recycling/ scrap yards. Work inside large
warehouse/garage or in bermed/covered area. Storage area
in back lot is a mess; current owner trying to clean up.

Public
ROW

0.19

0.59

0.92
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4.

CONCLUSIONS AND NEXT STEPS

4.1. Identification and Referral of Source Properties
Elevated PCB and mercury concentrations observed in the Leo Avenue watershed during the Source
Property Identification and Referral Pilot Study and previous studies clearly indicate that sources
have not diminished over the past fifteen years. In particular, elevated PCB concentrations have
been consistently observed over time in the main Leo Avenue storm drain line and on the western
portion of the street. Additional efforts to eliminate the release of PCB and mercury‐containing soils
from source properties to the storm drain system are therefore recommended. Source properties
identified via this pilot project are targeted for referral and/or additional follow‐up investigation.
In the case of Leo Avenue, the records review and property inspections did not find specific
evidence of PCB use or the release of PCBs to the public ROW. However, elevated PCB and mercury
concentrations at actionable levels were observed in soils collected in the public Right‐of‐Way
(ROW) and on private properties. For PCBs, elevated concentrations were restricted to the Leo
Avenue main storm drain line and surface soils collected on the western portion of Leo Avenue.
Mercury was also elevated on Leo Avenue, but elevated concentrations were also found in other
parts of the watershed. The specific origin(s) of PCBs and mercury concentrations observed on Leo
Avenue point to private properties adjacent to the street. Given that the highest concentrations of
PCBs were found in surface soils on the unpaved Union Pacific railroad ROW, and the only other
high concentrations were found on the two properties adjacent to the railroad parcel and in the
main storm drain line immediately downstream of the railroad ROW strongly suggests that the
railroad parcel is the likely source of PCBs in this area. The similar PCB homolog profiles between
the railroad soils and other high concentrations found on Leo Avenue provides additional evidence
linking the railroad soils and those in the public ROW.
Based on the results of the source property investigation, the Union Pacific Railroad parcel is being
referred to RWQCB with the submission of this report (Figure 4.1, Appendix 8). The railroad parcel
has been suspected for more than a decade due to the presence of elevated concentrations of PCBs
observed on multiple occasions from soil/sediment transported from the railroad track parcel into
the street and subsequently to the storm drain line under Leo Avenue. Historical use of PCB‐
containing oils as dust suppressants has been identified as a potential source of PCBs in soils from
railroad activities. Furthermore, because the railroad tracks are used infrequently in this area, the
railroad parcel remains largely unsupervised and unsecured, leaving it vulnerable to illegal
dumping which may have occurred in the past. The railroad is also the only largely unpaved parcel
on Leo Avenue. Although recently a metal fence was installed, presumably by the property owner,
blocking the entrance to the railroad ROW from Leo Avenue (Figure 4.2), the transport of unpaved
surface soils from the parcel into the public ROW and onto adjacent properties via wind and vehicle
tracking may still need to be addressed.
Elevated concentrations of mercury were also observed in the watershed, in surface soils in the
public ROW and throughout the storm drain network in this area (Figure 4.2). Nearly all properties
sampled on Leo Avenue had elevated mercury concentrations. All suspect mercury source
properties are either recycling facilities, auto dismantlers, or auto body/repair facilities. These
results indicate further investigation into the current activities on these properties should be
conducted to identify mercury sources and appropriate control or abatement measures to prevent
or reduce future releases of mercury. In addition, measures taken to address high PCBs in soils on
the Union Pacific railroad ROW, and in the storm drain network immediately downstream of the
railroad ROW, will have the added benefit of reducing mercury release from these areas.
41

Leo Avenue Watershed Source Property Identification and Referral Pilot Study

Figure 4.1. Property identified as a likely source of PCBs to the City of San Jose’s Municipal Separate
Storm Sewer System (MS4) and being referred to the Regional Water Quality Control Board (RWQCB)
for abatement.
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Figure 4.2. Metal fencing recently installed on the western portion of Leo Avenue to minimize
trespassing onto the railroad rightofway.
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Figure 4.3. Properties identified as likely/potential sources of mercury for followup investigation
and/or control measure implementation.

4.2. Project Costs
The Leo Avenue Source Property Identification and Referral Pilot Study also provided useful
information on the costs and level of effort necessary to successfully identify source properties.
Table 4.1 provides the estimated labor hours and resources expended to implement each step of
the CW4CB Leo Avenue Source Property Investigation, as well as the estimated costs for the initial
work conducted to identify Leo Avenue as a pilot investigation area. The labor hours presented in
Table 4.1 are approximate, and included both City of San Jose and SCVURPPP Program staff time
expended for each task. Costs associated with the monitoring contractor that was hired to collect
soil/sediment samples in the watershed under the direction of SCVURPPP and City staff is also
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provided. Monitoring contractor costs include those associated with field data collection and
laboratory analyses on soil/sediment samples collected in the watershed.
Costs presented are specific Leo Avenue, but provide a relative depiction of the level of effort
necessary to identify sources of PCBs and mercury in the Santa Clara Valley. Costs associated with
future source property identification projects will depend on complexity and size of the watershed
of interest, the extent of information (e.g., existing monitoring data and records) that exists and is
readily available for review, and the level of information required to confidently identify a property
as a source of mercury or PCBs to the storm drain system. The Leo Avenue Source Property
Investigation and Referral Project was the first project of its kind to be conducted in Santa Clara
County. Therefore, resources expended on the Leo Avenue project likely provide an upper‐end of
costs that should be anticipated for future source property investigations of a similar scope in the
Santa Clara Valley.

4.3. Next Steps
Based on the Leo Avenue source property investigation resulting in the referral of a PCB source
property and the identification of other properties as mercury sources where follow‐up actions are
planned, the objectives of the investigation were achieved. To the extent that elevated
PCB/mercury concentrations persist in the public ROW after source control actions have been
implemented on private property(s) to address elevated PCBs and mercury, the appropriate
abatement tools may be more along the lines of enhanced municipal operations and/or stormwater
treatment within the public ROW.
The information gained through implementation of this project and other pilot control
measures/studies required by provisions in the current NPDES permit term (i.e. MRP 1.0) was
intended to inform “focused implementation” during the next permit term (i.e. MRP 2.0). The MRP
2.0 tentative order (dated May 11, 2015) includes PCB load reduction goals that Bay Area
Programs/Permittees must address during the next five years. Load reductions associated with the
source properties identified and referred to the RWQCB as a result of this study will assist the City
of San Jose, SCVURPPP and all MRP Permittees making progress towards achieving these load
reduction goals.
As a next step, the City of San Jose and SCVURPPP will develop a focused implementation plan for
the Leo Avenue watershed using the combined results presented in this report and those generated
through the pilot–testing of other types of stormwater control measures during the implementation
of MRP 1.0. Knowledge gained through this study, will also be used to inform the design of future
investigations intended to identify additional PCB and mercury source properties in other areas of
the Santa Clara Valley. The focused implementation plan for Leo Avenue will be developed
consistent with the adopted MRP 2.0 requirements, which will likely require the identification of
applicable geographical areas and control measures that are currently being implemented and
additional actions that will be implemented in these areas to reduce PCB and mercury discharges
from stormwater. An implementation schedule consistent with the MRP 2.0 requirements will also
be included in the Leo Avenue implementation plan.
In addition, interim actions that the City of San Jose will implement to reduce the impact of
PCBs/mercury from source properties to the public ROW will also be included in the focused
implementation plan. These controls will address both PCBs and mercury, and include actions that
the City of San Jose will implement in the near term, while waiting for source property abatements
to be completed via regulatory actions taken by the RWQCB.
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Table 4.1. Staffing hours and other resources expended by the City of San Jose, SCVURPPP, and the CW4CB project on identifying sources of PCBs and mercury in the Leo Avenue
Watershed, San Jose, CA.
Project Phase/Task

City of San Jose

Description

Staff Hours

Costsa

SCVURPPP
Staff Hours

Costsa

Subcontractor
(Field & Lab)
Costs

Total Costs

Initial Characterization and Case Study (Pre2010)
Initial Characterization Sampling of Storm
Drain Sediments

As part of a regional study, collection and testing of surface
soils/sediments from the public right‐of‐way in the Leo Avenue
watershed and other areas in Santa Clara County for PCBs and
mercury as described in KLI&EOA (2002).

Initial Case Study Investigating Elevated
Levels of PCBs in Surface Soils/Sediments

80

$ 10,000

80

$ 12,000

$

5,000

$ 17,000

As a follow up to KLI&EOA (2002) and to better characterize
potential sources of PCBs, collection and testing of surface
soils/sediments from the public right‐of‐way on Leo Avenue for PCBs
and mercury as described in City of San Jose and EOA (2003).

160

$ 20,000

250

$ 37,500

$ 20,000

$ 57,500

SubTotal

240

$ 30,000

330

$ 49,500

$ 25,000

$ 74,500

40

$ 5,000

250

$ 37,500

$ ‐

$ 37,500

60

$ 7,500

120

$ 18,000

$ ‐

$ 18,000

150

$ 18,750

350

$ 52,500

$ ‐

$ 52,500

150

$ 18,750

400

$ 60,000

$ 74,000

$ 134,000

$ ‐

$ 30,000

74,000

$ 272,000

$ 99,000

$ 346,500

Clean Watersheds for Clean Bay Pilot Study (20102015)
Records Review of Properties in Leo Avenue
Watershed

Reconnaissance Survey of Potential Source
Properties
Facility Inspections of Potential Source
Properties
Surface Soil/Sediment Testing

Property Referrals and Reporting

Collecting, collating, and reviewing general information on potential
sources (e.g., spill site databases, historic land use and available
sampling data) and records on specific properties/businesses to
begin identifying potential source properties within the watershed.
Performing driving/walking reconnaissance surveys of the
watershed to further identify potential source properties and begin
looking for evidence that runoff from such locations is likely to
convey pollutants to storm drains.
Performing inspections of selected facilities within the watershed in
an attempt to further prioritize properties and identify potential
sources of PCBs/mercury.
Collecting and testing surface soils/sediments from the public right‐
of‐way and private properties in the watershed for PCBs and
mercury.
Where laboratory data confirms elevated pollutant concentrations,
develop and submit property referrals to regulatory agencies for
cleanup and abatement, and provide justification via a technical
report.
SubTotal

80

$ 10,000

200

$ 30,000

480

$ 60,000

1,320

$ 198,000

Totals

720

$ 90,000

1,650 $ 247,500

a Costs

$

assume an average labor rate of $125/hr for City of San Jose staff and $150/hr for SCVURPPP staff. Costs associated with KLI & EOA (2002) only include costs associated with the Leo Avenue portion of the regional
study. A portion of the City of San Jose and Subcontractor costs presented were covered by funding provided by the CW4CB project.
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APPENDIX 1
List of PCB Product Trade Names
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PCB Product Trade Names
Reference USEPA PCB website:
http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/aroclor.htm#aroclor
Shaded names are those that were most commonly used in the United States.
1Aroclor ‐used by Monsanto Company; 2Chlorextol ‐ Allis‐Chalmers trade name;
3Inerteen ‐ used by Westinghouse; 4Pyranol/Pyrenol ‐ used by General Electric
Adkarel

Chorinol

Gilotherm

Polychlorinated diphenyls

ALC

Clophen

Hydol

Polychlorobiphenyl

Apirolio

Clophenharz

Hyrol

Polychlorodiphenyl

Apirorlio

Cloresil

Hyvol

Prodelec

Arochlor1

Clorinal

Inclor

Pydraul

Arochlors1

Clorphen

Inerteen3

Pyraclor

Aroclor1

Decachlorodiphenyl

Inertenn

Pyralene

Aroclors1

Delor

Kanechlor

Pyranol4

Arubren

Delorene

Kaneclor

Pyroclor

Asbestol

Diaclor

Kennechlor

Pyronol4

ASK

Dicolor

Kenneclor

Saf‐T‐Kuhl

Askael

Diconal

Leromoll

Saf‐T‐Kohl

Askarel

Diphenyl, chlorinated

Magvar

Santosol

Auxol

DK

MCS 1489

Santotherm

Bakola

Duconal

Montar

Santothern

Biphenyl, chlorinated

Dykanol

Nepolin

Santovac

Chlophen

Educarel

No‐Flamol

Solvol

Chloretol

EEC‐18

NoFlamol

Sorol

Chlorextol2

Elaol

Non‐Flamol

Soval

Chlorinated biphenyl

Electrophenyl

Olex‐sf‐d

Sovol

Chlorinated diphenyl

Elemex

Orophene

Sovtol

Chlorinol

Elinol

Pheaoclor

Terphenychlore

Chlorobiphenyl

Eucarel

Phenochlor

Therminal

Chlorodiphenyl

Fenchlor

Phenoclor

Therminol

Chlorphen

Fenclor

Plastivar

Turbinol

Chorextol

Fenocloro

Polychlorinated
diphenyl

A-2

Leo Avenue Watershed Source Property Identification and Referral Pilot Study

APPENDIX 2
Example Reconnaissance Survey Data Forms
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INSPECTED BY: __________________________________

DATE: ________ /________ /________

SITE/AREA INFORMATION
LOCATION (include address/cross street, if applicable):

NAME OF BUSINESS(ES) (if available):

TYPE OF LAND USE:
Commercial
Transportation‐related

Industrial

Municipal/Agency

Type: ____________________

Misc.

Explain: ________________________

DESCRIPTION OF SURVEYED AREA:

EVIDENCE OF POTENTIAL PCB SOURCE (check all that apply and describe in space given)
Electrical applications/utilities (transformers, capacitors, appliances, televisions, fluorescent light ballast,
motors, etc.)

Evidence of outdoor hazardous material/waste storage areas (tanks, drums, scrap materials,
e‐waste). If so, are they labeled?

Recycling/scrap yards (auto dismantlers)

Outdoor burning or combustion

Manufacturing industries with heat transfer systems (e.g., chemicals, high‐tech, asphalt, metal products,
etc.)
Building demolition, renovation or window replacement sites/recyclers

Miscellaneous (rail road lines/yards, coatings, printing inks, pesticides, stressed vegetation, etc.)

Unidentified puddles or stains
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POTENTIAL FOR SEDIMENT EROSION FROM SITE/AREA TO OCCUR (check all that apply and describe in space given)
Property contains or appears to contain open areas (areas without structures or buildings)

Street/driveway(s)/parking lot(s) not paved, partially paved or in poor condition

Sidewalk(s) cracked, in poor condition, or lacking

Vehicle activity (appears to occur) to/from site on unpaved areas

Vacant or undeveloped lot(s)

Site/area has been identified by the city or other party as an illegal dumping location

ADDITIONAL INFORMATION. Does site/area confirm records review findings? Explain below. Add any additional
notes that will inform potential facility inspections. Include names of any identified buildings. Sketch the site to
show potential sediment sources and pathways to streets and storm drain inlets. Attach a separate piece of paper,
if needed.
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APPENDIX 3
Example Property Inspection Form
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Submitted to:

Mr. Geoff Brosseau
Bay Area Stormwater Management Agencies Association (BASMAA)
P.O. Box 2385
Menlo Park, CA 94026
info@BASMAA.org

Submitted by:

4749 Bennett Drive, Suite L
Livermore, CA 94551
925-373-7142

CW4CB Task 3
Laboratory QA Summary, Preliminary

5/7/14

1. Introduction
The Bay Area Stormwater Agencies Association (BASMAA) contracted with Applied Marine Sciences,
Inc. (AMS) to support implementation of CW4CB Task 3 and Task 5. As part of its contract with
BASMAA, AMS is providing project quality assurance for all Task 3 and Task 5 activities. Don Yee at
SFEI is the Project QA Officer (QAO), and has completed data review of Task 3 (Phase 1 & 2) and Task
5 (Phase 1) analytes. Below are narrative summaries of reviews of QA/QC samples analyzed with
reported field samples for the project. QA/QC samples were evaluated using the procedures and
measurement quality objectives (MQOs) described in the project QAPP (BASMAA 2013).

2. Task 3 Phase 1
Task 3 Phase 1 field monitoring was conducted in September and October of 2012. Hg samples were
analyzed by two laboratories – (1) Soil Control Lab (SCL) for samples collected by KLI within San
Mateo and Santa Clara Counties, and (2) ALS Global / Columbia Analytical Services (ALS) for samples
collected by AMS within Alameda and Contra Costa Counties. In the case of PCBs, all samples collected
for the Project were analyzed by ALS.
QA/QC results generally met project MQOs, with some minor deviations. Some mercury contamination
was found in blanks from one lab (SCL), and some congeners in PCB blanks (ALS), likely affecting
results for some of the lowest concentration samples reported by the labs, which were censored (not
reported) in those samples as a result. PCBs in sediment samples showed moderate to large variation in
replicate samples for some of the less abundant congeners; one congener (PCB 20/28) showed very large
variation (>100% RPD) and was therefore censored. Details on the individual data submittals by various
labs are provided below. All data should be considered preliminary until release of final data submittal by
BASMAA.

2.1. PCBs - ALS
PCBs in sediment samples were analyzed by ALS. Samples were collected between September 24 and
October 4, 2012, and were analyzed between October 24 and November 25, 2012. The 40 PCB
congeners reported by the Regional Monitoring Program for Water Quality in the San Francisco Estuary1
were reported for 81 field samples (including replicates). Blank and LCS (recovery) samples were also
reported.
2.1.1. Sensitivity
PCB 008 was not detected (ND) in about 1/3 of the samples, but aside from that, most of the analytes
were ND in only 2 to 6 of the 81 samples analyzed for PCBs.
2.1.2. Blanks
About half the analytes (20) were found in the blank at least 2x the MDL in one or more batches (QAPP
page 7-5). For 13 of those, blanks were possibly > 10% of the field sample value in 2 or 3 samples - cases
with ND results for diluted samples. It is unknown whether the blank signal would constitute a
significant portion of the sample in these cases due to their dilution, so those results were censored with
1

The RMP 40 list of PCBs has been the historic suite of PCB congeners analyzed by BASMAA agencies.
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VRIP flag (Data rejected - Analyte detected in field or lab generated blank, flagged by QAO) as a worstcase assumption. Other samples were flagged with VIP (analyte detected in field or lab generated blank,
flagged by QAO) as a warning but not censored since the blank contamination was <10% of those field
sample concentrations.
2.1.3. Recovery
Recovery results were only reported for LCSs, with good recovery (within the 70-130% recovery (30%
error) QAPP Table 26-2 target for PCBs. Only 3 out of the 29 reported analytes in the LCS were in the
RMP 40 target analytes; although a range of PCB homologs were included in the LCS, some interferences
are congener specific and would not necessarily be identified in the LCS.
2.1.4. Precision
Precision was calculated only for sample pairs where an analyte was detected in both samples. Precision
results were averaged across batches for analytes, and those with average RPDs > the 25% MQO (QAPP
Table 26-2) were flagged as having marginal precision but not censored, and those with RPDs grossly
above the MQO (average RPD >50%) were censored (see table below). Only one analyte, PCB 20/28,
fell into this latter category.
PARAMETER
PCB 020/28

avgRPD
100.76%

PCB 086/87/97/109/119/125

32.80%

PCB 105

44.86%

PCB 110/115

31.82%

PCB 118

26.64%

PCB 132

33.76%

PCB 141

45.14%

PCB 147/149

26.00%

PCB 156/157

27.53%

PCB 158

33.14%

2.2. Hg - ALS
Mercury in sediment samples collected by AMS/ADH was analyzed by ALS. Samples were collected
between September 25 and October 4, 2012, and were analyzed between October 23 and 25, 2012. Total
mercury in the <2mm sediment fraction was reported for 47 field samples (including replicates and an
intercomparison sample). Blank and LCS (recovery) samples were also reported.
2.2.1. Sensitivity
Sensitivity was sufficient so no non-detects were reported for total mercury.
2.2.2. Blanks
No mercury blank contamination was found.
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2.2.3. Recovery
Recovery results were only reported for LCSs, with good recovery (within the QAPP Table 26-4 target
75-125% recovery (25% error) for mercury (actual average 4.6%). The LCS used was ERA D076-540, a
metal spiked soil from ERA (external supplier).
2.2.4. Precision
Precision on lab replicates was good, averaging 6.6% RPD, less than the 25% MQO (QAPP Table 26-4),
so no results were flagged for marginal or poor precision. Field replicates were more variable, with
individual pairs up to 37% RPD, suggesting field sample heterogeneity, although the average of all
replicate pairs was still <25% RPD.
2.2.5. Intercomparison sample
Results included one sample analyzed for intercomparison to a second lab. The PUL8 result of 0.073
mg/kg dw here, was 51% lower (67% RPD) than the average of SCL results for the same site of 0.22,
0.11 and 0.11 mg/kg dw (for a split sample, a split blind field duplicate, and its lab duplicate,
respectively). The intra-lab variation between the split sample and its blind dupe suggest some variation
due to sample heterogeneity

2.3. Hg - SCL
Mercury in sediment samples collected by KLI was analyzed by SCL. Samples were collected between
September 24 and October 2, 2012, and were analyzed on October 12, 2012. Total mercury in a <2mm
sediment fraction was reported for 36 field samples (including replicates). Blanks, MS/Ds, LCM, and
CRM (recovery) samples were also reported.
2.3.1. Sensitivity
Sensitivity was sufficient so no non-detects were reported for total mercury.
2.3.2. Blanks
Mercury blank contamination was found slightly over 2x the MDL (QAPP page 7-5), but at
concentrations averaging only 0.0057 mg/kg. Four of the lowest concentration samples (all from Pulgas)
were < 10x that and flagged VRIP (censored), but the remainder were flagged without censoring (VIP
flag).
2.3.3. Recovery
Recovery samples had good recovery (within the 75-125% recovery (25% error) target (QAPP Table 264) for mercury. Recovery errors on the LCM & CRM averaged 6.7%, and on the MS/Ds 4.4%, well
within the target, so no recovery qualifiers were needed.
2.3.4. Precision
Precision on lab replicates was good, averaging 2.2% RPD, less than the 25% MQO (QAPP Table 26-4),
so no results were flagged for marginal or poor precision. Field replicates were more variable, with 45%
RPD suggesting field sample heterogeneity, but results were not flagged for potentially variable field
replicates.
2.3.5. Intercomparison sample
Results included one sample analyzed for intercomparison to a second lab. The ETT122a result of 0.27
mg/kg dw here, 41% lower (51% RPD) than the average of ALS results for the same site of 0.4 and 0.51
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mg/kg dw. Intra-lab variation on sample replicates was 24%, suggesting some sample heterogeneity,
which may account for a portion of the total variation.

2.4. PAHs - ALS
PAHs in sediment samples collected by AMS were analyzed by ALS. Samples were collected between
September 27 and October 4, 2012, and were analyzed on October 20-23, 2012. PAHs in a <2mm
sediment fraction were reported for 4 field samples. A blank, MS/Ds, and two LCS samples were also
reported.
2.4.1. Sensitivity
Sensitivity was sufficient to have no NDs for most PAHs, but Biphenyl, 2,6-Dimethylnaphthalene,
Dibenzothiophene, and Fluorene had 1 ND each, and Acenaphthene had 2.
2.4.2. Blanks
PAHs were not found in the blank at concentrations over the detection limit.
2.4.3. Recovery
Matrix spike recovery was never outside the target MQO of 50-150%, but average recovery errors above
35% were seen for Dibenz(a,h)anthracene, 2,6-Dimethylnaphthalene, Indeno(1,2,3-c,d)pyrene, and 2-,
Methylnaphthalene.
2.4.4. Precision
Precision on lab replicates was good for most analytes, with RPDs less than the 25% MQO (QAPP Table
26-2), except for Anthracene, Biphenyl, 2,6-Dimethylnaphthalene, and Fluorene, with RPDs ranging 2637%.

2.5. PAHs - ATL
PAHs in sediment samples collected by KLI were analyzed by ATL. Samples were collected between
September 24 and October 2, 2012, and were analyzed on October 30 and November 8, 2012. PAHs in a
<2mm sediment fraction were reported for 4 field samples. A blank, MS/Ds, and an LCS sample were
also reported.
2.5.1. Sensitivity
Sensitivity was sufficient to have no NDs for most PAHs, but Acenaphthylene, Anthracene, Fluorene, 2Methylnaphthalene, and Naphthalene each had one ND result.
2.5.2. Blanks
Fluorene was found in the blank at a concentration over the detection limit, and greater than or equal to
one-third the concentration in field samples, so all Fluorene results were censored.
2.5.3. Recovery
Matrix spike recoveries were never outside the target MQO of 50-150%, and all had <25% error for
analytes spiked in a quantitative range (at least 3x MDL).
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2.5.4. Precision
Precision on matrix spike replicates was good for the 3 analytes spiked, with RPDs less than 10%, well
within the 25% MQO (QAPP Table 26-2).

2.6. Pesticides - ALS
Pesticides in sediment samples collected by AMS/ADH were analyzed by ALS. Samples were collected
between September 27 and October 4, 2012, and were analyzed on November 6, 2012. 31 pesticides,
mostly legacy organochlorine compounds, in a <2mm sediment fraction were reported for 4 field
samples. A blank, MS/Ds, and two LCS samples were also reported.
2.6.1. Sensitivity
Sensitivity was sufficient to have detections of only about half the pesticides, and all but 6 analytes had
one or more NDs, despite MDLs mostly <1 ug/kg, meeting the project QAPP targets (most 1 ug/kg or
more).
2.6.2. Blanks
Pesticides were not found in the blank at concentrations over the detection limit.
2.6.3. Recovery
Matrix spike recovery was outside the target MQO of 50-150% only for Endrin Aldehyde (47%), with
Endosulfan I, Endrin, and Hexachlorobenzene approaching those limits with deviations above 35%.
2.6.4. Precision
Precision on was good for most analytes, with RPDs less than the 25% MQO (QAPP Table 26-2), except
for Oxychlordane, Isodrin, Hexachlorobenzene, and Endrin Ketone, with RPDs ranging 28-63%.

2.7. Pesticides - ATL
Pesticides in sediment samples collected by KLI were analyzed by ATL. Samples were collected
between September 24 and October 2, 2012, and were analyzed on October 10 to 15, 2012. 22 pesticides
(mainly legacy organochlorines) in a <2mm sediment fraction were reported for 4 field samples and 1
intercomparison sample. A blank, MS/Ds, and an LCS sample were also reported. The analytes reported
omitted a number requested in the project QAPP, namely all of the o,p’ DDT derivatives, as well as
hexachlorobenzene, mirex, cis & trans nonachlor, and oxychlordane.
2.7.1. Sensitivity
Samples were 100% NDs except for the chlordanes and DDTs. Most of the MDLs were <1ug/kg dw so
met the project requirements
2.7.2. Blanks
None of the target analytes were detected in blanks.
2.7.3. Recovery
Recovery was evaluated from matrix spikes and spike dupes, spiked for 6 of the analytes. Recoveries on
all the spiked analytes were <70%, always biased low, but within the project target of 50-150%.
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2.7.4. Precision
Precision was measured via matrix spike duplicates, with RPDs within the MQO target of <25% (QAPP
Table 26-2) except for p,p’ DDT (RPD 32%) which was flagged VIL (not meeting precision target) but
not censored
2.7.5. Intercomparison samples
Results included one sample analyzed by ALS. RPDs between lab results for analytes reported by both
ranged from 17 to 90%, with the 90% RPD occurring on an analyte <3xMDL for one of the labs. There
were a half dozen or so analytes reported by ALS without results from ATL in the intercomparison
sample.

2.8. PBDEs - ALS
PBDEs in sediment samples collected by AMS/ADH and KLI were analyzed by ALS. Samples were
collected between September 24 and October 4, 2012, and were analyzed on November 26 and 27, 2012.
17 PBDE congeners, in a <2mm sediment fraction were reported for 8 field samples. A blank and two
LCS samples were also reported.
2.8.1. Sensitivity
Detection limits ranged 14 to 174 ug/kg dw (highest for PBDEs 206 and 209), about 100x above the
project target MRLs of 0.1 to 1 ug/kg. PBDEs were NDs in all samples except for 47, 99, and 209. These
are typically among the most abundant PBDEs.
2.8.2. Blanks
No PBDEs were found in the blank at concentrations over the detection limit.
2.8.3. Recovery
LCSs were used to evaluate accuracy. Average recoveries had <25% error for all congeners, within the
MQO target, so no records needed to be qualified.
2.8.4. Precision
Replicates of the LCS were used to evaluate precision. The average RPD was <7% for all congeners in
the LCS, below the target MQO of 25%. No additional qualifiers were added.

2.9. Dioxins - ALS
Dioxins in sediment samples collected by AMS/ADH and KLI were analyzed by ALS. Samples were
collected between September 24 and October 4, 2012, and were analyzed between October 18 and
November 2, 2012. 17 dioxin and furan congeners with 2,3,7,8-TCDD activity, in a <2mm sediment
fraction were reported for 8 field samples. Two blanks and 3 LCS samples were also reported.
2.9.1. Sensitivity
Detection limits ranged 0.07 to 22.5 ng/kg dw (highest for OCDD), slightly above the project target
MRLs of 1 to 10 ng/kg for some of the analytes. 1,2,3,7,8,9-HxCDF was ND in all samples, and 2,3,7,8TCDD, and 1,2,3,7,8-PeCDF were ND in one sample each.
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2.9.2. Blanks
Two lab blanks were reported with 41% (7 out of 17) of the individual analytes having some blank
contamination. Most blank contaminations was <10% of field sample concentrations, but one
1,2,3,4,7,8,9- HpCDF result was censored for a higher contribution of the blank.
2.9.3. Recovery
LCSs were used to evaluate accuracy. Average recoveries had <25% error for all analytes, within the
MQO target, so no records needed to be qualified.
2.9.4. Precision
Replicates of the LCS were used to evaluate precision. The average RPD was below the target MQO of
25% for all congeners in the LCS so no additional qualifiers were added.

2.10. TOC - ALS
Total organic carbon (TOC) in sediment samples collected by AMS/ADH were analyzed by ALS.
Samples were collected between September 27 and October 4, 2012, and were analyzed on October 22 to
23, 2012. TOC in a <2mm sediment fraction were reported for 42 field samples, with 3 lab replicates and
one field replicate. Lab blanks, MS/Ds, and LCS samples were also reported.
2.10.1. Sensitivity
The detection limits were above the project QAPP target of 0.01%, but all TOC results were above the
detection limits (TOC MDL 0.05%) with no NDs reported.
2.10.2. Blanks
TOC was not found in the blanks at concentrations over the detection limit.
2.10.3. Recovery
MSs were spiked to around 20% TOC, near the high end of field sample concentrations. Recovery errors
for the MSs averaged 4%, well within the target MQO of 80-120%. LCSs spiked to only 5x the MDL
(0.28% TOC, below any samples) had OK recovery as well, averaging 19% error, so no additional
qualifiers were needed.
2.10.4. Precision
Lab replicates were used to evaluate precision for TOC. The average RPD, around 3.5%, was well within
the target MQO of 25% for TOC. A field sample replicate was analyzed, but not used to assess precision,
and had a similarly small RSD of 2.5% (analyzed 3x total, paired with a sample with a lab replicate).

2.11. TOC - ATL
Total organic carbon (TOC) in sediment samples collected by KLI were analyzed by ATL. Samples were
collected between September 24 and October 2, 2012, and were analyzed on October 11, 2012. TOC in a
<2mm sediment fraction was reported for 31 field samples, along with lab replicates, field blind
replicates, lab blanks, and CRMs.
2.11.1. Sensitivity
All TOC results were above the detection limits (TOC MDL 0.01, meeting the project QAPP target) with
no NDs reported.
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2.11.2. Blanks
Some TOC was measured in blanks, but at concentrations (0.02% dw) less than 10% of the lowest field
sample (0.28% dw TOC) so no results were censored.
2.11.3. Recovery
Two certified reference materials (CRMs) were run for TOC and were used to evaluate accuracy.
Recovery for the CRMs was 97 to 98%, within the target MQO of 80-120%.
2.11.4. Precision
The average RPD for lab replicates was within the target MQO of 25% for TOC (individual RPDs of 12.6
and 1.2%). Field sample replicates were not used to flag precision, also met the target with an average
RPD of 17.8%.

2.12. Total Solids - ALS
Total solids in sediment samples collected by AMS/ADH and KLI were analyzed by ALS. Samples were
collected between September 24 and October 4, 2012, and were analyzed between October 8 and
November 1, 2012. Total solids in a <2mm sediment fraction were reported for 179 samples, including
15 lab replicates and 9 field replicates. No other sample types were reported.
2.12.1. Sensitivity
Total solids were reported to within 0.1%, with no NDs reported.
2.12.2. Precision
Lab replicates were used to evaluate precision for total solids, with RPDs <1%, well within the <25%
RPD for other sediment conventional analytes.

2.13. Total Solids - ATL
Total solids were reported in sediment samples analyzed by ATL for intercomparison for chemical
analytes. Samples were collected between September 24 and October 2, 2012, and were analyzed on
October 8 to 12, 2012. Total solids in a <2mm sediment fraction was reported for 5 field samples, plus 1
lab replicate.
2.13.1. Sensitivity
Total solids were reported to the nearest 1%, with no NDs reported.
2.13.2. Precision
The RPD for lab replicates was <1%, within the target MQO of 25% for other sediment conventional
analytes.
2.13.3. Intercomparison samples
The difference in average total solids between the two labs was good, always <3% RPD.
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2.14. Grainsize - ALS
Grainsize in sediment samples collected by AMS/ADH were analyzed by ALS. Samples were collected
between September 27 and October 4, 2012, and were analyzed between October 23 and 26, 2012.
Grainsize in 9 fractions (from <75 to <0.005 mm) using the ASTM scale were reported in sediment
samples for 45 samples, including 3 lab replicates and 4 field replicates. Some of the ASTM sizes are
slightly offset from the ranges requested in the project QAPP. No other sample types were reported.
2.14.1. Sensitivity
Grainsize fractions were reported to within the nearest 0.1% or better, with no NDs reported.
2.14.2. Precision
Lab replicates were used to evaluate precision for grainsize. The average RPD was below the target
MQO of 25% for all size ranges except Medium Gravel (55% RPD), flagged but not censored (CW4CB
has no listed censoring threshold). Field sample replicates showed similar variability, with some RPDs
higher and others lower than for lab replicates,

2.15. Grainsize - SCL
Grainsize in sediment samples collected by KLI were analyzed by SCL. Samples were collected between
September 24 and October 2, 2012, and were analyzed October 19, 2012. Grainsize in 17 fractions (from
<64 to <0.00098 mm) using the Wentworth/Plumb scale were reported in sediment samples for 31 field
samples, plus 2 lab replicates and 3 field replicates. No other sample types were reported.
2.15.1. Sensitivity
Grain sizes were reported to the nearest 0.01% or better, with frequent (sometimes 100%) NDs reported
for some of the coarser (pebble) fractions.
2.15.2. Precision
Lab replicates were used to evaluate precision, except the three pebble fractions which were mostly NDs.
Average RPD was above the target MQO (25%) for the majority of analyte/fraction combinations ( eight
of 14 fractions with detects), and were flagged with a qualifier “VIL” for precision outside the MQO
target. Field sample replicates were analyzed, but not used to assess precision, and had similarly large
RPDs ranging from 0.02 to 145% (the latter for a pebble fraction, likely to be heterogeneous), with 47%
of analyte/fraction combinations having average RPDs>25%. The frequent exceedance of the 25% RPD
MQO may in part be due to the numerous fractions; with each fraction representing a smaller portion of
the total size range, equivalent shifts in absolute percentages of total mass become amplified when
expressed as RPD (a percentage relative to the average of a given fraction).

3. Task 3 Phase 2
Task 3 Phase 2 field monitoring was conducted May 14 & 15, 2013. ALS Global / Columbia Analytical
Services (ALS) analyzed samples for Hg and sediment quality (TOC, bulk density, grainsize),
dioxins/furans, PAHs, PBDEs, PCBs, and pesticides. Soil Control Lab (SCL) analyzed samples for Hg
and sediment quality (grainsize and TOC).
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QC results generally met project MQOs, with some minor deviations, particularly for organic
contaminants. For example, some contamination was found in PCB blanks, likely affecting results for
some of the lowest concentration samples reported by the labs, which were censored (not reported) in
those samples as a result. PCBs in sediment samples showed moderate to large variation in replicate
samples for many congeners, with some showing large variation (>50% RPD) and therefore those were
flagged as estimated. Details on the individual data submittals by various labs are provided below. All
data should be considered preliminary until release of final data submittal by BASMAA.

3.1. Hg – ALS
Mercury in a small number of sediment samples collected for Task 3 Phase 2 was analyzed by ALS.
Samples were collected May 14, 2013 and were analyzed May 24, 2013. Total mercury in a <2mm
sediment fraction was reported for 4 samples (including one replicate). Blank, LCM (recovery), and
MS/MSD samples were also reported.
3.1.1. Sensitivity
Sensitivity was sufficient so no non-detects were reported for total mercury.
3.1.2. Blanks
Mercury was not detected in blanks above the MDL.
3.1.3. Recovery
Recovery for matrix spikes averaged 3.1% error (within the QAPP Table 26-3 target 75-125% recovery
(25% error) for mercury. The average error for laboratory control materials of 1.6% was also good.
3.1.4. Precision
Precision on the lab replicates was acceptable, 8.4% RPD, within the 25% MQO (QAPP Table 26-3).

3.2. TOC, bulk density, total solids – ALS
Total organic carbon (TOC) and bulk density in a small number of sieved (<2mm) sediment samples
collected for Task 3 Phase 2 were analyzed by ALS. A larger number of samples (30, including
replicates) was reported for total solids. Samples were collected May 14 & 15, 2013, and were analyzed
May 20 to June 26, 2013. Blank, LCM (recovery), and MS/MSD samples were also reported.
3.2.1. Sensitivity
Sensitivity was sufficient so no non-detects were reported for TOC, bulk density, or total solids.
3.2.2. Blanks
TOC was not detected in blanks above the MDL. Bulk density and total solids are not concentrations
measurable in blanks.
3.2.3. Recovery
Recovery for TOC matrix spikes averaged 1.8% error (within the QAPP Table 26-1 target 75-125%
recovery (25% error) for TOC.
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3.2.4. Precision
Precision on TOC lab replicates was acceptable,with 2.5% RPD, within the 25% MQO (QAPP Table 261). Total solids was also highly repeatable, with 0.28% RPD.

3.3. Grainsize – ALS
Grainsize fractions for two sediment samples collected for Task 3 Phase 2 were analyzed by ALS.
Typically blanks and recovery standards are not reported for grainsize determination, but replicate
analyses sometimes are. Samples from another project reported by the same lab were provided as QC for
measurement precision.
The lab originally reported grainsize as a percentage of an estimated total dry mass based on an initial
sample total (wet) mass and moisture loss in a 10-15g subsample. However, on occasion that estimated
mass was less than even just the calculated coarse material (>63um), sieved from a 50-100g subsample.
Although estimated total dry mass from the smaller subsample is still useful as an indicator of potential
subsampling variability, the summed masses of fractions from the latter (larger) subsample is likely to be
more precise and representative of the full sample due to its larger size. Results have therefore been
rescaled and expressed as a percentage of the summed masses of separated fractions instead.
3.3.1. Sensitivity
Only the medium gravel (4.75 to 75mm) grain size fraction was not reported (due to its absence) in some
samples.
3.3.2. Blanks
Typically blanks are not reported for grainsize determination
3.3.3. Recovery
Typically recovery standards are not reported for grainsize determination
3.3.4. Precision
Precision was evaluated using replicate analyses of samples from another project analyzed by the lab
around the same time. RPDs on replicates were within the target MQO (<25% RPD, QAPP Table 26-1)
for all sizes except for coarse sand (2 to 4.75mm), with an RPD of 66% due to its small contribution
(average <1% of total mass).

3.4. Dioxins & Furans (PCDD/Fs) – ALS
Dioxins and furans in 2 sediment samples were analyzed by ALS. Samples were collected May 14 & 15,
2013 and were analyzed between June 25 and July 3, 2013. The 17 2,3,7,8- substituted congeners were
reported. A blank, and LCS (recovery samples in duplicate) were also reported.
3.4.1. Sensitivity
A number of the more toxic isomers (including TCDD/F, and some of the PeCDD/Fs) were not detected
(ND) in 1 of the 2 samples. Non-detects for these less abundant isomers often occur.
3.4.2. Blanks
Most of the analytes (13) were found in the blank at least 2x the MDL. For 4 congeners, (1,2,3,7,8,9HxCDF, 1,2,3,4,7,8,9- HpCDF, 1,2,3,4,7,8- HxCDD, and 1,2,3,7,8-PeCDD) blanks were possibly > 10%
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of the field sample value in one or both samples. Those results were censored with VRIP flag (Data
rejected - Analyte detected in field or lab generated blank, flagged by QAO) as a worst-case assumption.
Other samples were flagged with VIP (analyte detected in field or lab generated blank, flagged by QAO)
as a warning but not censored the blank contamination was <10% of those field samples.
3.4.3. Recovery
Recovery was evaluated using LCSs as no reference materials were available. Good recovery was found
for LCSs (within the 70-130% recovery (30% error) QAPP Table 26-3 target for dioxins).
3.4.4. Precision
Precision on LCS replicates was good, with RPDs 16% or less, within the 25% MQO (QAPP Table 26-3)
for all analytes. LCSs generally are a simple matrix with fewer interferences, so recoveries represent a
best case scenario.

3.5. PAHs – ALS
Seventeen PAHs in 2 sediment samples were analyzed by ALS. Samples were collected May 14 & 15,
2013 and were analyzed June 4, 2013. A blank, and LCSs (recovery samples in duplicate) were also
reported.
3.5.1. Sensitivity
There were no non-detects for any of the 17 reported PAH compounds.
3.5.2. Blanks
No PAHs were found above detection limits in blank samples.
3.5.3. Recovery
Average recovery errors for LCSs were below 17% of the target MQO of 25% for all analytes (maximum
error was 17%)
3.5.4. Precision
Precision on LCS replicates was good, with RPDs 16% or less, within the 25% MQO (QAPP Table 26-3)
for all analytes. LCSs generally are a simple matrix with fewer interferences, so recoveries represent a
best case scenario.

3.6. PBDEs –ALS
PBDEs in 2 sediment samples were analyzed by ALS. Samples were collected May 14 & 15, 2013 and
were analyzed June 4, 2013. A blank and LCSs (recovery samples in duplicate) were also reported.
3.6.1. Sensitivity
There were no non-detects for any of the 17 reported PAH compounds.
3.6.2. Blanks
No PAHs were found above detection limits in blank samples.
3.6.3. Recovery
Average recovery errors for LCSs were below 17%the target MQO of 25% for all analytes (maximum
error was 17%)
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3.6.4. Precision
Precision on LCS replicates was good, with RPDs 16% or less, within the 25% MQO (QAPP Table 26-3)
for all analytes. LCSs generally are a simple matrix with fewer interferences, so recoveries represent a
best case scenario.

3.7. PCBs –ALS
PCBs in sediment samples were analyzed by ALS. Samples were collected May 14 & 15, 2013 and were
analyzed between June 20 and July 12, 2013. The 40 PCB congeners reported by the Regional
Monitoring Program for Water Quality in the San Francisco Estuary2 were reported for 29 field samples
(including 3 replicates). Blank, LCS (recovery), and MS/MSD samples were also reported.
3.7.1. Sensitivity
PCB 141 was not detected (ND) in about 11% of the samples, but aside from that, most congeners were
ND in <5% of samples analyzed for PCBs.
3.7.2. Blanks
About half the analytes (22) were found in the blank at least 2x the MDL in one or more batches (QAPP
page 7-5). For 3 congeners, blanks were possibly > 10% of the field sample value in 3% of samples.
Those congener results were censored with VRIP flag (Data rejected - Analyte detected in field or lab
generated blank, flagged by QAO) as a worst-case assumption. Other samples were flagged with VIP
(analyte detected in field or lab generated blank, flagged by QAO) as a warning but not censored since the
blank contamination was <10% of those field sample concentrations.
3.7.3. Recovery
Recovery was evaluated using LCSs because MS/MSDs were spiked at levels not sufficiently higher than
the native samples to quantify recovery. Good recovery was found for LCSs (within the 70-130%
recovery (30% error) QAPP Table 26-2 target for PCBs) except for PCB 15 just marginally (<1%) above
that limit. Only 3 out of the 29 reported analytes in the LCS were in the RMP 40 target analytes;
although a range of PCB homologs were included in the LCS, some interferences are congener and matrix
specific, and thus LCSs represent of a somewhat best case scenario for recovery.
3.7.4. Precision
Precision was calculated only for sample pairs where an analyte was detected in both samples. Precision
results were averaged across batches for analytes, and those with average RPDs > the 25% MQO (QAPP
Table 26-2) were flagged as having marginal precision but not censored, and those with RPDs grossly
above the MQO (average RPD >50%) were flagged as estimated (see table below). The many analytes
with large RPDs suggests PCBs were quite heterogeneous despite efforts to homogenize.
Congener
PCB 021/33
PCB 066
PCB 090/101/113
PCB 095

2

Average RPD
32.75%
75.51%
27.09%
25.14%

The RMP 40 list of PCBs has been the historic suite of PCB congeners analyzed by BASMAA agencies.
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PCB 128/166
PCB 129/138/163
PCB 132
PCB 135/151
PCB 141
PCB 147/149
PCB 153/168
PCB 156/157
PCB 158
PCB 170
PCB 174
PCB 177
PCB 180/193
PCB 183
PCB 187
PCB 194
PCB 195
PCB 201
PCB 203
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25.80%
64.86%
44.79%
67.26%
68.46%
66.08%
49.19%
33.63%
45.31%
54.61%
57.56%
57.97%
56.06%
57.32%
79.81%
37.80%
48.77%
44.61%
40.91%

3.8. Pesticides –ALS
Pesticides in 2 sediment samples were analyzed by ALS. Samples were collected May 14 & 15, 2013 and
were analyzed May 31, 2013. A blank, MS/MSD, and LCSs (in duplicate) were also reported for 31
pesticides.
3.8.1. Sensitivity
A majority of the pesticides (29 of 31) had some non-detects (NDs), with 21 of them showing extensive
NDs (>50% NDs).
3.8.2. Blanks
No pesticides were found above detection limits in the blank sample.
3.8.3. Recovery
Matrix spike recoveries of cis-Chlordane, trans-Chlordane, Endrin Aldehyde, cis-Nonachlor, transNonachlor, and Oxychlordane had an average % Error above the target MQO of 25% and were flagged
but not censored. Cis-Chlordane, cis-Nonachlor, trans-Nonachlor, and Oxychlordane had average
%Errors >50% and were also flagged as estimated values (VJ) due to recovery uncertainties.
3.8.4. Precision
Matrix spike replicates were used to evaluate precision. Cis-Chlordane, trans-Chlordane, and transNonachlor had average RPDs above the target MQO of 25% and were flagged but not censored.
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3.9. Grainsize – SCL
Grainsize in sediment samples collected for Task 3 Phase 2 was analyzed by SCL. Samples were
collected May 14 & 15, 2013 and were analyzed June 10, 2013. 17 sediment grainsize fractions were
reported for 24 samples (including 2 field replicates).
3.9.1. Sensitivity
Sensitivity was sufficient for most fractions with non-detects reported for some of the pebble fractions
and medium clay (0.00098 to <0.00195 mm).
3.9.2. Blanks
Typically blanks are not measured for grainsize determination.
3.9.3. Recovery
Recovery samples are often not run for grainsize, and are not specified by the project QAPP.
3.9.4. Precision
Precision on field replicates was generally within 25% RPD, except for fine and medium clay, medium
and coarse silt, and small and medium pebble, flagged (VIL) for RPDs between 25% and 50%.

3.10. Hg – SCL
Mercury in sediment samples collected for Task 3 Phase 2 was analyzed by SCL. Samples were collected
May 14 & 15, 2013 and were analyzed May 20 to June 26, 2013. Total mercury in a <2mm sediment
fraction was reported for 4 samples (including a replicate). Blank, LCS (recovery), and MS/MSD
samples were also reported.
3.10.1. Sensitivity
Sensitivity was sufficient so no non-detects were reported for total mercury.
3.10.2. Blanks
Mercury was detected in blanks but at concentrations <2x the MDL.
3.10.3. Recovery
Recovery for matrix spikes averaged 10.8% error (within the QAPP Table 26-4 target 75-125% recovery
(25% error) for mercury. The average error for laboratory control materials of 1.9% was also good.
3.10.4. Precision
Precision on lab replicates was acceptable, averaging 18.9% RPD, within the 25% MQO (QAPP Table
26-4). Field replicates averaged 27.9% RPD, suggesting field sample heterogeneity.

3.11. TOC – SCL
TOC in sediment samples collected for Task 3 Phase 2 was analyzed by SCL. Samples were collected
May 14 & 15, 2013 and were analyzed May 30, 2013. TOC in a <2mm sediment fraction was reported
for 26 samples (including 2 lab and 2 field replicates). Blank and CRM samples were also reported.
3.11.1. Sensitivity
Sensitivity was sufficient so no non-detects were reported for TOC.
16

CW4CB Task 3
Laboratory QA Summary, Preliminary

5/7/14

3.11.2. Blanks
TOC was detected in blanks but at concentrations just under <2x the MDL.
3.11.3. Recovery
Recovery for CRMs averaged 4.9% error (within the QAPP Table 26-1 target 80-120% recovery (20%
error) for TOC.
3.11.4. Precision
Precision on lab replicates was acceptable, averaging 10.3% RPD, within the 25% MQO (QAPP Table
26-1). Field replicates averaged 7.0% RPD, also meeting the MQO.

4. Task 3 Phase 2 – Ettie Street
4.1. Hg – ALS
Hg in sediment samples from Ettie St. for Task 3 Phase 2 collected May 21, 2013 were analyzed by ALS
June 11, 2013. Hg in a <2mm sediment fraction was reported for 10 samples (including 1 lab and 1 blind
field replicates). Blank, LCS, and MS/MSD samples were also reported.
4.1.1. Sensitivity
Sensitivity was sufficient so no non-detects were reported for Hg.
4.1.2. Blanks
Mercury was not detected in blanks above the MDL.
4.1.3. Recovery
Recoveries were within the MQO target 25% error for MS/MSDs (17%) and the LCS (4%).
4.1.4. Precision
RPD was 23% on the field replicate and 17% on the lab replicate, within the MQO target of 25%. The
MS/MSD RPD was also good, around 1%.

4.2. Total Organic Carbon and Total Solids – ALS
Sediment samples from Ettie St. for Task 3 Phase 2 collected May 21, 2013 were analyzed for total
organic carbon (TOC) and total solids by ALS June 12-13, 2013. Results for a <2mm sediment fraction
were reported for 10 samples (including 1 lab and 1 blind field replicates). Blank, LCS, and MS/MSD
samples were also reported for TOC.
4.2.1. Sensitivity
No non-detects were reported for TOC or total solids.
4.2.2. Blanks
TOC was not detected in blanks above the MDL.
4.2.3. Recovery
Recoveries are not routinely measured for total solids, and errors were within the MQO target 25% error
for TOC in MS/MSDs (2%) and the LCS (5%).
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4.2.4. Precision
RPD was <1% field and lab replicates for total solids. RPD on TOC was 0% for the lab replicate, 10% for
the blind field replicate, and averaged 2% on the MS/MSD, all within the MQO target of 25%.

4.3. Grainsize – ALS
Sediment samples from Ettie St. for Task 3 Phase 2 collected May 21, 2013 were analyzed for grainsize
by ALS June 1, 2013. 10 samples (including 1 lab and 1 blind field replicates) were reported for 9 size
fractions.
4.3.1. Sensitivity
All size fractions were reported in all samples.
4.3.2. Blanks
Blank samples are not typically measured for grainsize determination.
4.3.3. Recovery
Recoveries are not routinely measured for grainsize.
4.3.4. Precision
The lab replicate was used to evaluate precision of analytes. Average RPD was below the target MQO
(25%) for all grain size/fraction combinations. The blind field replicate was examined but not used to flag
precision. Average RPD for the blind field replicate was below the target MQO of 25% for all grain
size/fraction combinations, except for Gravel 4.75 to <75 mm which had a RPD of 80%, not unexpected
due to the challenges in uniformly subsampling sparse and large objects in sediment

4.4. . Organics (PAHs, PBDEs, PCBs, Pesticides) – ALS
Sediment samples from Ettie St. for Task 3 Phase 2 collected May 21, 2013 were analyzed for organic
contaminants by ALS June 20 to July 11, 2013. 10 samples, including 1 lab and 1 field blind replicate
were analyzed for PAHs, PCBs, and PBDEs and a suite of pesticides were analyzed in 1 sample. A
blank, LCS, and MS/MSD samples were also reported for all analytes.
4.4.1. Sensitivity
A majority of the PBDEs and pesticides were not detected in the one sample analyzed for those analytes.
PAHs and PCBs were mostly detected, with only one non-detect for PCB 141.
4.4.2. Blanks
A number of the PCBs were found in the blank >2x the MDL, but all field concentrations were at least
10x higher, so results were flagged for blank contamination, but none censored.
4.4.3. Recovery
Recoveries on the LCSs were within the QAPP target 30% error for reference materials for most analytes,
except for chlordanes and nonachlors, which were flagged but not censored, and MSs were within 50% of
their target, except (o,p')DDT, similarly flagged but not censored.
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4.4.4. Precision
Replicate RPDs on field or matrix spike replicates were outside of the QAPP target 25%, for 3 PBDEs
(47, 100, 138), 4 PCBs (56, 60, 66, 105), and (p,p')DDT, and as a result, those results were flagged but
not censored.

5. References
BASMAA, 2013. Quality Assurance Project Plan: Clean Watersheds for a Clean Bay – Implementing the
San Francisco Bay’s PCBs and Mercury TMDLs with a Focus on Urban Runoff, EPA San Francisco Bay
Water Quality Improvement Fund Grant # CFDA 66.202, Revision 1. Prepared by Applied Marine
Sciences, Inc. August 15, 2013.
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BASMAA CW4CB – Field Methods Report for Pulgas Creek Pump Station and Leo
Avenue Watersheds Phase 1 Sediment Sampling
Prepared by Kinnetic Laboratories Inc.
10 January 2013
1.0

Field Sampling Procedures

Sediment sampling equipment was prepared in the laboratory prior to sampling. Sampling
equipment included:






Stainless steel sampling scoops and spoons
Stainless steel and Tefzel-coated compositing buckets
Natural fiber whisk brooms
Wash bottles and storage containers for deionized water
Wash bottles for hydrochloric acid and methanol

Prior to sampling, with the exception of new natural fiber whisk brooms, equipment was
thoroughly cleaned. Equipment was soaked (fully immersed) for three days in 2% Micro®
solution and deionized water. Equipment was then rinsed three times in deionized water and
then allowed to dry in a clean place. Equipment was then rinsed with a 1.0% solution of
hydrochloric acid, followed by a triple rinse with deionized water to eliminate the acid. A rinse
with reagent grade methanol was then followed by another triple rinse with deionized water.
Equipment was then allowed to dry in a clean place. Equipment was wrapped in aluminum foil
or stored in clean Ziploc bags until used in the field.
Field crews identified areas of sediment accumulation within areas targeted for sampling and
analysis. Standardized field data sheets were used to record, at a minimum; date, names of crew
members, narrative description of the sampling site (general location), other relevant catchment
information such as construction activities, weather conditions, sample matrix, whether
soil/sediment is submerged or exposed, method used to collect sample, and sample IDs collected
for analysis or archive. A minimum of one set of latitude/longitude per sample site was also
recorded at the time of sampling.
In addition to complete field data sheets, a bound logbook was used to record relevant
information for each day of sampling. These at a minimum included:
 Team members and their responsibilities
 Time of arrival/entry on the site and time of departure
 Other personnel on site
 Summary of any meetings or discussions with property owner or agency personnel
 Deviations from sampling plans, site safety plans, and QAPP procedures
 Changes in personnel and responsibilities with reasons for the changes.
Photographic documentation was reported on an associated photo log. Photographs were taken
documenting sampling sites with each photograph listed in the photo log with time, date,

location, description of the subject photographed, and the name of the person taking the
photograph.
Samples were collected directly into compositing buckets which have been covered with
aluminum foil when not in use. No sieving of sediments was performed in the field, however,
larger debris and cobble were removed from the samples. At the conclusion of sample collection
at each site, all sediment was composited in the buckets and then subsampled for distribution to
the appropriate laboratories. Disposable powder free nitrile gloves were worn while collecting
and compositing samples to mitigate potential contamination. Gloves were changed between
each location to reduce the potential for cross-contamination.
Samples were labeled for proper identification in the field and for tracking in the laboratory. The
sample labels contained the following information: station location, date of collection, analytical
parameter(s), and method of preservation. Every sample, including samples collected from a
single location but going to separate laboratories, were assigned a unique sample number. Each
sample collected was labeled according to the following naming convention, WWW-NNMMDDYY where:
WWW
=
NN
=
MMDDYY =

Project watershed code (first three letters, i.e., Ett, Lau, Par, Pul, or Leo)
Sequential Number (i.e., 01, 02, 03…10, 11…etc.)
Date as month (i.e., 01, 02…12), day (01 through 31), and last two digits
of year (i.e., 2012)

All sampling equipment used at a particular sampling location was field cleaned prior to use at a
different sampling location. The field-cleaning protocol involved 1) removal of sediments using
a scrub brush and deionized water; 2) scrubbing of sampling gear and compositing equipment
with a 2% Micro® solution and deionized water; 3) rinse with deionized water; 4) rinse with a
1.0% solution of hydrochloric acid; 5) rinse with methanol; and 6) rinse with deionized water.
At the conclusion of sample processing; all samples were be wrapped in protective bubble wrap
and stored on ice, or in the case of dioxins dry ice, in the field. At the conclusion of a day’s
sampling, all samples were either stored overnight on dry ice or removed to a freezer for
temporary storage prior to distribution to the analytical laboratories.
2.0

Sample Chain-of-Custody Forms and Custody Seals

All sample shipments for analyses were be accompanied by a Kinnetic Laboratories chain-ofcustody record (COC). COCs were completed and sent with samples for each laboratory and
each shipment. If multiple coolers were sent to a single laboratory on a single day, multiple
forms were completed and set with the samples for each cooler. The COC identified the contents
of each shipment and maintained the custodial integrity of the samples. A self-adhesive custody
seal was be placed across the lid of each sample at a point of closure. The shipping containers in
which samples are stored were sealed with a self-adhesive custody seal any time they were not in
someone’s possession or view before shipping. All custody seals were signed and dated.

3.0

Pulgas Creek Pump Station Watershed

Sediment sampling for the Pulgas Creek Pump Station watershed was performed over two days
(24 – 25 September 2012).
The field sampling crew consisted of Jonathan Toal and Amy
Howk of Kinnetic Laboratories Inc., Krista McDonald of 2ND Nature LLC, and Nick Zigler of
EOA, Inc. Jon Konnan of EOA, Inc. and Jan O’Hara of the Regional Water Quality Control
Board (RWQCB) provided additional direction for sampling of sites on the 25th of September.
The field crew initially arrived at Bransten Road, San Carlos at 09:00 on 24 September and at
Center Street, San Carlos at 09:00 on 25 September.
24 September 2012
3.1

PUL-1-092412 – 37.50618°N; 122.25345°W

The sample was collected by sweeping up a mixture of fines
with sand and some gravel with a natural fiber whisk broom
and a stainless steel scoop from the gutter in front of the gate
of GC Lubricants Company (977 Bransten Road). Larger
pieces of gravel and organics (leaves & sticks) where
removed during processing.
Sample collection was
completed at 09:50.
3.2

PUL-2-092412 – 37.50510°N; 122.25538°W

The sample was collected by sweeping up what appeared to
be a fine cement dust. This material was collected from the
northeast corner of a broken up access driveway next to a
green plastic/cyclone fence of the Cemex Concrete Supply
plant (1026 Bransten Road). A natural fiber whisk broom
and a stainless steel scoop were used to collect the sample.
Sample collection was completed at 10:22.
3.3

PUL-10-092412 – 37.50583°N; 122.25432°W

The sample was collected by sweeping up fine sediment from
the eastern end of a broken up access driveway at AIM Sheet
Metal (1008 Bransten Road). A natural fiber whisk broom
and a stainless steel scoop were used to collect the sample.
Sample collection was completed at 10:45.

3.4

PUL-15-092412 – 37.50662°N; 122.25301°W

The sample was collected by sweeping up fine sediment from
the gutter east of the main AHERN Equipment Rental (941
Bransten Road) access driveway up to the second (low use)
access driveway. A natural fiber whisk broom and a stainless
steel scoop were used to collect the sample. Sample
collection was completed at 11:15.
3.5

PUL-5-092412 – 37.50662°N; 122.25301°W

The sample was collected by scooping sediment from dirt in
a low point in the main driveway on Bransten Road, west
toward Old County Road of the Garden Supply Company
(803 Old County Road). The nearest drop inlet was
investigated but there was no sediment in the bottom. A
stainless steel scoop was used to collect the sample. Sample
collection was completed at 11:55.
3.6

PUL-7-092412 – 37.50662°N; 122.25301°W

The sample was collected from a catch basin on Howard
Avenue at the southwest corner of Howard Avenue and
Bayport Avenue. Drainage from OK Lumber (1323 Old
County Road) was suspected of partially flowing between the
two buildings directly south of the catch basin, into the street
gutter on Bayport Avenue and then to the catch basin on
Howard Avenue. There was a very high organic component
to the material from decomposing eucalyptus leaves. A thick
layer of leaves was removed to access the bottom of the catch basin. In addition, sediment was
also gathered from the gutter just east of the catch basin and following the suspected drainage
pattern. A stainless steel scoop was used to collect the sample. Sample collection was
completed at 15:30.
25 September 2012
3.7

PUL-13-092512 – 37.49748°N; 122.24727°W

The sample was collected by compositing sediment from
four stained areas in the dirt/gravel alley between Center
Street and Washington Street. A petroleum odor was noticed
after the soil was disturbed. A stainless steel scoop was used
to collect the sample. Sample collection was completed at
09:20.

3.8

PUL-14-092512 – 37.49804°N; 122.24707°W

The sample was collected from a dirt/gravel area in front of
the gate at 1062A Center Street and included some small
stained areas and fines accumulated in the street gutter. A
natural fiber whisk broom and a stainless steel scoop were
used to collect the sample. Sample collection was completed
at 09:45.

3.9

PUL-12-092512 – 37.49697°N; 122.24599°W

The sample was collected in front of the driveway gate at
Provence Stone (1040 Varian Street) including a small
stained area. A stainless steel scoop was used to collect the
sample. Sample collection was completed at 10:10.

3.10

PUL-9-092512 – 37.49940°N; 122.24394°W

The sample was collected from just outside the southwest
corner of the PG&E substation just southwest of the corner
of Industrial Road and Washington Street. Jon Konnan
(EOA, Inc.) and Jan O’Hara (RWQCB) were present to
provide insight on the property. A small amount of fine
sediment was collected where there was obvious directional
flow from the PG&E substation property toward the street
gutter. A natural fiber whisk broom and a stainless steel
scoop were used to collect the sample. Sample collection was completed at 11:15.
3.11

PUL-8-092512 – 37.49979°N; 122.24445°W

The sample was collected from a dirt area just outside of the
northwest corner of the PG&E substation just southwest of
the corner of Industrial Road and Center Street. Jon Konnan
(EOA, Inc.) and Jan O’Hara (RWQCB) were present to
provide insight on the property. It was suspected that
stormwater that is contained in the property is pumped out
across the ground to the local storm drainage system. A
valve was found behind the fence which could possibly be
where storm water is pumped out. Any discharge from this valve would flow across the
sampling area. A stainless steel scoop was used to collect the sample. Sample collection was
completed at 11:35.

3.12

PUL-4-092512 – 37.50024°N; 122.24389°W

The sample was collected from a manhole at 1411 Industrial
Road directly across the street from the PG&E substation.
This sampling location was previously sampled in 2002
(Sample Identification SMC047) as part of a case study
investigating PCB sources for the Pulgas Creek Pump
Station. Elevated levels of PCBs were detected from that
case study sample. A stainless steel scoop on a pole was
used to collect the current sample. Sample collection was
completed at 12:20.
Additional Investigated Pulgas Creek Pump Station Watershed Sites Not Sampled
Three other sites were investigated on 24 September but no samples were collected at these sites
as no suitable samples were found. These three sites were 1) Morey Maintenance (781 Old
County Road – 37.50539°N; 122.25682°W) at 13:10; 2) Ramirez Excavation and Demolition
(841 Old County Road – 37.50398°N; 122.25519°W) at 13:20; and 3) L-3 Communications
Electron Devices Division (960 Industrial Road – 37.50517°N; 122.24980°W) at 14:15.
4.0

Leo Avenue Watershed

Sediment sampling for the Leo Avenue watershed was performed over two days (1 – 2 October
2012). The field sampling crew consisted of Jonathan Toal and Amy Howk of Kinnetic
Laboratories Inc., Krista McDonald of 2ND Nature LLC, and Nick Zigler of EOA, Inc. Lisa
Sabin of EOA, Inc., and Eric Dunleavey and Carol Boland of the City of San Jose provided
additional direction for sampling of sites on the 1st of October. Carol Boland of the City of San
Jose provided additional direction for sampling of sites on the 2nd of October. Don Yee of the
San Francisco Estuary Institute observed the sampling for QA review on the 2nd of October. The
field crew initially arrived at Leo Avenue, San Jose at 08:40 on 1 October and at the City of San
Jose Central Service Yard (1661 Senter Street) at 08:45 on 2 October.
1 October 2012
4.1

LEO-1-100112 – 37.31023°N; 121.86527°W

The sample was collected by compositing
sediment from two catch basins at the
western end of the cul-de-sac. A blind
duplicate sample was generated at this
site designated to analytical laboratories
as sample identification LEO-28-100112.
A stainless steel scoop was used to
collect the sample. Sample collection
was completed at 09:25.

4.2

LEO-2-100112 – 37.31036°N; 121.86524°W

The sample was collected from the vault of the last manhole at the
western end of the cul-de-sac. The sediment collected was taken from
the line entering the vault from an unknown source due west of the
end of the street and not from the lines from the two catch basins
sampled for LEO-1. A stainless steel scoop was used to collect the
sample. Sample collection was completed at 09:50.

4.3

LEO-3-100112 – 37.31204°N; 121.86528°W

The sample was collected from sediment
in the gutter at the western end of the culde-sac between Century Tow and the
northern catch basin, and from sediment
in the gutter and on the sidewalk between
the northern and southern catch basins. A
natural fiber whisk broom and a stainless
steel scoop were used to collect the
sample.
Sample collection was
completed at 10:20.

4.4

LEO-4-100112 – 37.31117°N; 121.86394°W

The sample was collected from the vault of the manhole in front of the
Premiere Recycling gate. This manhole vault is where the original
Leo Avenue sample was collected in 2000. A stainless steel scoop
was used to collect the sample. Sample collection was completed at
11:10.

4.5

LEO-5-100112 – 37.31126°N; 121.86375°W

The sample was collected from the vault of the next manhole
downstream (east) of LEO-4. A stainless steel scoop was used to
collect the sample. Sample collection was completed at 11:35.

4.6

LEO-6-100112 – 37.31169°N; 121.86336°W

The sample was collected from driveway cracks and in the gutter
between the driveway at the northwest corner of Leo Avenue and 7th
Street to the west end of the driveway just east of American Imports.
A natural fiber whisk broom and a stainless steel scoop were used to
collect the sample. Sample collection was completed at 13:10.

4.7

LEO-7-100112 – 37.31088°N; 121.86436°W

The sample was collected from the vault of the manhole across the
street from T&L Autoservices. The owner/manager of nearby
Premiere Recycling came out and talked with Nick Zigler, Eric
Dunleavy, and Jonathan Toal while sampling was being performed.
A stainless steel scoop was used to collect the sample. Sample
collection was completed at 13:45.

4.8

LEO-8-100112 – 37.31088°N; 121.86436°W

The sample was collected from sediment
from both the east and west
driveways/sidewalks
of
SafeTrans
Transportation (505 Burke Street). All
sediment sampled was collected prior to
where it would reach the street gutter. A
natural fiber whisk broom and a
stainless steel scoop were used to collect
the sample. Sample collection was
completed at 14:30.

4.9

LEO-9-100112 – 37.30963°N; 121.85363°W

The sample was collected from the vault of the manhole between the
two driveways of 505 Burke Street. A stainless steel scoop was used
to collect the sample. Sample collection was completed at 15:00.

4.10

LEO-10-100112 – 37.30619°N; 121.85678°W

The sample was collected near an old railroad right of way where
sediment would discharge to a small catch basin near 2070-G South
7th Street. A natural fiber whisk broom and a stainless steel scoop
were used to collect the sample. Sample collection was completed at
15:40.

2 October 2012
4.11

LEO-11-100212 – 37.31731°N; 121.86239°W

The sample was collected
by compositing sediment
from two catch basins at
the City of San Jose
Central Service Yard
(1661 Senter Street).
Sediment was collected
from inside one catch
basin (approximately 40%
of the sample) and from sediment accumulated around a sand bagged catch basin (approximately
60% of the sample). A blind duplicate sample was generated at this site designated to analytical
laboratories as sample identification LEO-27-100212. A stainless steel scoop was used to collect
the sample. Sample collection was completed at 09:23.
4.12

LEO-12-100212 – 37.31701°N; 121.86031°W

The sample was collected by sweeping the driveway just east
of 506 Phelan on the south side of the road. A natural fiber
whisk broom and a stainless steel scoop were used to collect
the sample. Sample collection was completed at 10:25.

4.13

LEO-13-100212 – 37.31490°N; 121.86144°W

The sample was collected by sweeping the driveway in front
of Greer Autowreckers at 1750 S. 7th Street. A natural fiber
whisk broom and a stainless steel scoop were used to collect
the sample. Sample collection was completed at 11:00.

4.14

LEO-14-100212 – 37.31456°N; 121.86135°W

The sample was collected from the vault of the manhole in
front of Pacific Auto Parts at 1777 S. 10th Street. A stainless
steel scoop was used to collect the sample. Sample collection
was completed at 11:30.

4.15

LEO-15-100212 – 37.31766°N; 121.86376°W

The sample was collected by sweeping where sediment had
drifted west off an old railroad right of way onto the public
sidewalk. This location is just south of the gun club at 1580
S. 10th Street. A natural fiber whisk broom and a stainless
steel scoop were used to collect the sample. Sample
collection was completed at 12:05.

4.16

LEO-16-100212 – 37.31572°N; 121.86652°W

The sample was collected along the edge of the road where
sediment is suspected to have migrated from a nearby old
railroad right of way. The owner (Randy) of the property just
north of the sampling site stated that he is leasing with an
option to buy the old railroad right of way. He stated that he
thought a lot of the sediment was blown from across the street
(western to eastern side of the road) from the Valley
Recycling facility. He seemed very proactive in cleaning up
the area and wanted to clean up storm water flow off of the properties. He told us to come talk to
him if we needed any help. A stainless steel scoop was used to collect the sample. Sample
collection was completed at 13:45.
4.17

LEO-17-100212 – 37.31272°N; 121.86199°W

The sample was collected from the vault of the manhole in
front of Straight Line Steering at 1802 Smith Avenue. A
stainless steel scoop was used to collect the sample. Sample
collection was completed at 14:15.

4.18

LEO-18-100212 – 37.31407°N; 121.86319°W

The sample was collected from the vault of the manhole in
front of European Specialty Auto Dismantler at 1731 Smith
Avenue. A stainless steel scoop was used to collect the
sample. Sample collection was completed at 14:40.

4.19

LEO-19-100212 – 37.31429°N; 121.86341°W

The sample was collected from the vault of the manhole just
north of 3M United Auto Parts. A stainless steel scoop was
used to collect the sample. Sample collection was completed
at 15:10.
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BASMAA CW4CB – Field Methods Report for Pulgas Creek Pump Station and Leo
Avenue Watersheds Phase 2 Sediment Sampling
Prepared by Kinnetic Laboratories Inc.
14 August 2013
1.0

Field Sampling Procedures

Sediment sampling equipment was prepared in the laboratory prior to sampling. Sampling
equipment included:






Stainless steel sampling scoops and spoons
Stainless steel and Tefzel-coated compositing buckets
Natural fiber whisk brooms
Wash bottles and storage containers for deionized water
Wash bottles for hydrochloric acid and methanol

Prior to sampling, with the exception of new natural fiber whisk brooms, equipment was
thoroughly cleaned. Equipment was soaked (fully immersed) for three days in 2% Micro®
solution and deionized water. Equipment was then rinsed three times in deionized water and
then allowed to dry in a clean place. Equipment was then rinsed with a 1.0% solution of
hydrochloric acid, followed by a triple rinse with deionized water to eliminate the acid. A rinse
with reagent grade methanol was then followed by another triple rinse with deionized water.
Equipment was then allowed to dry in a clean place. Equipment was wrapped in aluminum foil
or stored in clean Ziploc bags until used in the field.
Field crews identified areas of sediment accumulation within areas targeted for sampling and
analysis. Standardized field data sheets were used to record, at a minimum; date, names of crew
members, narrative description of the sampling site (general location), other relevant catchment
information such as construction activities, weather conditions, sample matrix, whether
soil/sediment is submerged or exposed, method used to collect sample, and sample IDs collected
for analysis or archive. A minimum of one set of latitude/longitude per sample site was also
recorded at the time of sampling.
In addition to complete field data sheets, a bound logbook was used to record relevant
information for each day of sampling. These at a minimum included:
 Team members and their responsibilities
 Time of arrival/entry on the site and time of departure
 Other personnel on site
 Summary of any meetings or discussions with property owner or agency personnel
 Deviations from sampling plans, site safety plans, and QAPP procedures
 Changes in personnel and responsibilities with reasons for the changes.
Photographic documentation was reported on an associated photo log. Photographs were taken
documenting sampling sites with each photograph listed in the photo log with time, date,

location, description of the subject photographed, and the name of the person taking the
photograph.
Samples were collected directly into compositing buckets which have been covered with
aluminum foil when not in use. No sieving of sediments was performed in the field, however,
larger debris and cobble were removed from the samples. At the conclusion of sample collection
at each site, all sediment was composited in the buckets and then subsampled for distribution to
the appropriate laboratories. Disposable powder free nitrile gloves were worn while collecting
and compositing samples to mitigate potential contamination. Gloves were changed between
each location to reduce the potential for cross-contamination.
Samples were labeled for proper identification in the field and for tracking in the laboratory. The
sample labels contained the following information: station location, date of collection, analytical
parameter(s), and method of preservation. Every sample, including samples collected from a
single location but going to separate laboratories, were assigned a unique sample number. Each
sample collected was labeled according to the following naming convention, WWW-NNMMDDYY where:
WWW
=
NN
=
MMDDYY =

Project watershed code (first three letters, i.e., Ett, Lau, Par, Pul, or Leo)
Sequential Number (i.e., 01, 02, 03…10, 11…etc.)
Date as month (i.e., 01, 02…12), day (01 through 31), and last two digits
of year (i.e., 2012)

All sampling equipment used at a particular sampling location was field cleaned prior to use at a
different sampling location. The field-cleaning protocol involved 1) removal of sediments using
a scrub brush and deionized water; 2) scrubbing of sampling gear and compositing equipment
with a 2% Micro® solution and deionized water; 3) rinse with deionized water; 4) rinse with a
1.0% solution of hydrochloric acid; 5) rinse with methanol; and 6) rinse with deionized water.
At the conclusion of sample processing; all samples were be wrapped in protective bubble wrap
and stored on ice, or in the case of dioxins dry ice, in the field. At the conclusion of a day’s
sampling, all samples were either stored overnight on dry ice or removed to a freezer for
temporary storage prior to distribution to the analytical laboratories.
2.0

Sample Chain-of-Custody Forms and Custody Seals

All sample shipments for analyses were be accompanied by a Kinnetic Laboratories chain-ofcustody record (COC). COCs were completed and sent with samples for each laboratory and
each shipment. If multiple coolers were sent to a single laboratory on a single day, multiple
forms were completed and set with the samples for each cooler. The COC identified the contents
of each shipment and maintained the custodial integrity of the samples. A self-adhesive custody
seal was be placed across the lid of each sample at a point of closure. The shipping containers in
which samples are stored were sealed with a self-adhesive custody seal any time they were not in
someone’s possession or view before shipping. All custody seals were signed and dated.

3.0

Pulgas Creek Pump Station Watershed

Phase 2 sediment sampling for the Pulgas Creek Pump Station watershed was performed on 14
May 2013. The field sampling crew consisted of Jonathan Toal and Greg Cotten of Kinnetic
Laboratories Inc., and Krista McDonald of 2ND Nature LLC. The field crew initially arrived at
the intersection of Industrial Road and Center Street, San Carlos at 08:30.
3.1

PUL-18-051413 – 37.50006°N; 122.24399°W

The sample was collected by scooping a mixture of soil types
with a stainless steel scoop from the catch basin inlet and
from the material trapped in the grate. The sample was
collected from the catch basin on Industrial Road near the
southwest corner of Industrial Road and Center Street. There
was a lot of organic material in the collected sample. Sample
collection was completed at 08:50.
3.2

PUL-19-051413 – 37.49995°N; 122.24359°W

The sample was collected by scooping a mixture of soil types
with a stainless steel scoop from the catch basin inlet. The
sample was collected from the catch basin on Industrial Road
near the northwest corner of Industrial Road and Washington
Street. A blind field duplicate sample (PUL-30-051413) was
collected for submittal to the analytical laboratory. Sample
collection was completed at 09:25.
3.3

PUL-20-051413 – 37.49959°N; 122.24349°W

The sample was collected by scooping a mixture of soil types
with a stainless steel scoop from the catch basin inlet and
from the material trapped in the grate. The sample was
collected from the catch basin on Washington Street near the
southwest corner of Industrial Road and Washington Street.
Sediment collected from the grate was exposed while
material in the catch basin was submerged.
Sample
collection was completed at 09:54.

3.4

PUL-21-051413 – 37.49897°N; 122.24209°W

The sample was collected by scooping a mixture of black
submerged soil with a stainless steel scoop from the manhole
vault in the driveway between 1669 and 1697 Industrial
Road. The material collected was similar in appearance to
the sediment collected during Phase 1 sampling from the
downstream manhole vault at 1411 Industrial Road (PUL-4092512) last fall and in 2002 (SMC047). Sample collection
was completed at 10:15.
3.5

PUL-22-051413 – 37.50021°N; 122.24363°W

The sample was collected by scooping a mixture of black
submerged soil with a stainless steel scoop from the first
catch basin upstream from the Phase 1 sampling site (PUL-4092512) at 1411 Industrial Road. The material collected was
similar in appearance to the sediment collected during Phase
1 sampling at the downstream manhole vault last fall and in
2002 (SMC047). Permission to access this sample site was
provided by Ms. Jaimi Washburn of the Habitat for
Humanity Restore. Sample collection was completed at 10:35.
3.6

PUL-23-051413 – 37.49852°N; 122.24898°W

The sample was collected by scooping sediment from the
gutter on Old County Road near Howard Street in front of
OK Lumber (1323 Old County Road). No good sediment to
sample was found on Howard Street where only organic
debris was present. The sediment was a mix of light brown
sand and gravel. A stainless steel scoop was used to collect
the sample. Sample collection was completed at 11:15.
3.7

PUL-24-051413 – 37.49770°N; 122.24746°W

The sample was collected by compositing sediment from
eight areas, four on each side of Center Street near the
intersection of Center Street and Old County Road. A
stainless steel scoop was used to collect the sample. Sample
collection was completed at 11:55.

3.8

PUL-25-051413 – 37.49620°N; 122.24625°W

The sample was collected from the sidewalk easement area
of the driveway exiting the lumber company (1653 Old
County Road) including the gutter and eroded pocket. There
was no good sediment found to sample on Varian Street. A
stainless steel scoop was used to collect the sample. Sample
collection was completed at 12:15.

3.9

PUL-26-051413 – 37.50653°N; 122.25444°W

The sample was collected from a composite of five catch basin/inlets in the City of San Carlos
corporate yard. All the sediment was collected from insert BMP socks. The sediment was
mixed with a lot of organic debris. A stainless steel scoop was used to collect the sample.
Sample collection was completed at 13:40.

CB-1

CB-2

CB-3

CB-1

CB-4

CB-5

3.10

PUL-27-051413 – 37.50470°N; 122.24899°W

The sample was collected from the Pulgas Creek Pump
Station wet well. A mixture black submerged sediment with
a sulfide odor was sampled with a stainless steel petite ponar
grab. Samples were previously collected from this site in
2001 and 2002 (SMC023). Sample collection was completed
at 14:35.

3.11

PUL-28-051413 – 37.49831°N; 122.24598°W

The sample was collected by scooping a mixture of soil types
(mainly sand and gravel) with a stainless steel scoop and a
natural fiber broom from the catch basin inlet and from the
material trapped in the grate and curb sides. The sample was
collected from the catch basin on Washington Street near the
northwest corner of Washington Street and Bayport Avenue.
Sample collection was completed at 15:20.
Additional Investigated Pulgas Creek Pump Station Watershed Sites Not Sampled
Two other sites were investigated on 14 May but no samples were collected as there was no one
available to sign the access release forms and no suitable samples were found off of the
properties. These sites were 1) PG&E Substation (781 Old County Road – 37.49974°N;
122.24396°W) at 08:30; and 2) Ramirez Excavation and Demolition (841 Old County Road –
37.50391°N; 122.25539°W) at 14:45.
4.0

Leo Avenue Watershed

Phase 2 sediment sampling for the Leo Avenue watershed was performed on 15 May 2013. The
field sampling crew consisted of Jonathan Toal and Greg Cotten of Kinnetic Laboratories Inc.,
and Krista McDonald of 2ND Nature LLC. Jordan Ciprian and Dave Lam of the City of San
Jose provided additional direction for the sampling of sites. The field crew initially arrived at
Leo Avenue, San Jose at 09:25.

4.1

LEO-29-051513 – 37.31110°N; 121.86578°W

The sample was collected from a catch basin at the back
northern end of the Century Tow (215 Leo Avenue) storage
lot. Numerous damaged vehicles were stored in this area. A
blind duplicate sample was generated at this site designated
to analytical laboratories as sample identification LEO-40051513. A stainless steel scoop was used to collect the
sample. Sample collection was completed at 09:40.
4.2

LEO-30-051513 – 37.31078°N; 121.86495°W

The sample was collected from a catch basin in the eastern
end of the Century Tow (215 Leo Avenue) front customer
parking lot. There was not a lot of sediment available and
what was collected was mixed with a lot of organics. A
stainless steel scoop was used to collect the sample. Sample
collection was completed at 10:10.

4.3

LEO-31-051513 – 37.31014°N; 121.86518°W

The sample was collected from sediment in the catch basin at the beginning of the cul-de-sac
near Golden Granite Cabinet (220 Leo Avenue) and from the gutter east of the catch basin to the
east of Golden Granite Cabinet. A natural fiber whisk broom and a stainless steel scoop were
used to collect the sample. Sample collection was completed at 10:30.

4.4

LEO-32-051513 – 37.31022°N; 121.86543°W

The sample was collected from between the two rails of the
railroad track directly west of the cul-de-sac of Leo Avenue. The
sediment collected was primarily an exposed brown silt/clay. A
stainless steel scoop was used to collect the sample. In 2001 a
similar sample (SCV049) was collected from the area around the
railroad tracks with an attempt to collect from areas that appeared
to flow toward Leo Avenue and the two catch basins at the end of
the street. Sample collection was completed at 10:40.

4.5

LEO-33-051513 – 37.31005°N; 121.86490°W

The sample was collected from the fourth catch basin from
the eastern access driveway to the back parking lot behind
Golden Granite Cabinet (220 Leo Avenue). A visible stain
on the parking lot was observed from the back of the building
to the catch basin (see picture to the left). The submerged
mixed dark brown sediment was collected with a stainless
steel scoop. In 2002 a composite sample was collected from
both the third and fourth catch basin (SCV061). Sample
collection was completed at 11:05.
4.6

LEO-34-051513 – 37.31120°N; 121.86440°W

The sample was collected from both the BMP filter sock and
the bottom of the small catch basin in the western end of the
front parking/storage lot of B-2 Auto Dismantlers (245 Leo
Avenue). The mixed brown sediment was exposed but damp.
A sample (SCV056) was collected from the same catch basin
in 2002. A stainless steel scoop was used to collect the
sample. Sample collection was completed at 11:25.
4.7

LEO-35-051513 – 37.31153°N; 121.86413°W

The sample was collected from sediment accumulated on the
edge of the silt screen from a catch basin in an enclosed
storage lot of B-2 Auto Dismantlers (245 Leo Avenue). The
catch basin was surrounded by stacked wrecked vehicles. It
appeared that all oily/greasy parts had been removed from
vehicles stored in this area. A stainless steel scoop was used
to collect the exposed brown silt/clay sediment. Sample
collection was completed at 11:45.
4.8

LEO-36-051513 – 37.31104°N; 121.86376°W

The sample was collected from a composite of four catch basin/inlets on the Premiere Recycle
Company lot (260 Leo Avenue). Sediment from the two catch basins nearest the driveway and
eastern edge of property were collected from the bottom of the vault. The sediment for these two
catch basins was submerged, black, and had both a hydrogen sulfide and petroleum odor. The
sediment from the third catch basin (east of catch basin one and nearer the building) was
basically a dry dust collected from the silt screen. The fourth catch basin, which was near the
northern property fence, had a large square grate and contained a damp to dry dirt collected from
the silt screen. A single sample (SCV060) was collected from a different catch basin on this
property in 2002. A stainless steel scoop was used to collect the sample. Sample collection was
completed at 12:25.

CB-1
CB-3

CB-2

CB-4

CB-3

4.9

CB-3

LEO-37-051513 – 37.31177°N; 121.86356°W

The sample was collected from a catch basin just outside the
gated area of American Import Auto Dismantlers (285 Leo
Avenue).
The submerged/exposed brown/gray mixed
sediment was collected from the edges of the catch basin, the
BMP filter, and the vault. The sediment was noted to have a
petroleum odor when sampling. A natural fiber whisk broom
and a stainless steel scoop were used to collect the sample.
Sample collection was completed at 12:45.
4.10

LEO-38-051513 – 37.31445°N; 121.86727°W (CB 1)
37.31478°N; 121.86749°W (CB2)

The sample was collected from a composite of two catch
basin/inlets on the Valley Recycling property (1615 S. 7th Street).
The submerged black mixed
sediment in catch basin one had
both a hydrogen sulfide and
petroleum odor.
Sediment
collected from catch basin two
was mixed brown dry dirt. A
CB-1
stainless steel scoop was used to
collect the sample.
Sample
collection was completed at
15:10.

CB-2

4.11

LEO-39-051513 – 37.31023°N; 121.86556°W

The sample was collected directly west of the cul-de-sac of
Leo Avenue and just west of the railroad tracks where any
flow would be directed away from Leo Avenue. The
exposed brown mixed sediment was collected with a
stainless steel scoop. Sample collection was completed at
15:50.

Additional Investigated Leo Avenue Watershed Site Not Sampled
One other site was investigated on 15 May but no sample was collected as no suitable sample
was found on the property. This site was Sims Metals (37.31016°N; 121.86575°W) at 15:20
where no drainage toward the Leo Avenue watershed was found. An approximately 8 inch high
concrete berm and fence appear to prevent storm water flow from reaching the railroad right of
way.

Leo Avenue Watershed Source Property Identification and Referral Pilot Study

APPENDIX 7
Soil/Sediment Concentrations of PCB Congeners, PAHs, Dioxins,
Furans, Chlorinated Pesticides and PBDE’s Measured at Sites in
the Leo Avenue Watershed, San Jose, CA.
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Leo Avenue Watershed Source Property Identification and Referral Pilot Study
Congener
PCB 008
PCB 018/30
PCB 020/28
PCB 021/33
PCB 031
PCB 044/47/65
PCB 049/69
PCB 052
PCB 056
PCB 060
PCB 061/70/74/76
PCB 066
PCB 083/99
PCB 086/87/97/109/119/125
PCB 090/101/113
PCB 095
PCB 105
PCB 110/115
PCB 118
PCB 128/166
PCB 129/138/163
PCB 132
PCB 135/151
PCB 141
PCB 147/149
PCB 153/168
PCB 156/157
PCB 158
PCB 170
PCB 174
PCB 177
PCB 180/193
PCB 183
PCB 187
PCB 194
PCB 195
PCB 201
PCB 203

LEO1
0.0006
0.0011
0.0044
0.0015
0.0025
0.0085
0.0045
0.0119
0.0037
0.0013
0.0071
0.0028
0.0128
0.0214
0.0304
0.0223
0.0130
0.0442
0.0318
0.0043
0.0606
0.0200
0.0187
0.0078
0.0434
0.0517
0.0081
0.0049
0.0202
0.0274
0.0129
0.0443
0.0101
0.0076
0.0111
0.0043
0.0015
0.0065

LEO1FD
ND
0.0015
0.0047
0.0014
0.0027
0.0100
0.0050
0.0125
0.0045
0.0015
0.0135
0.0106
0.0155
0.0256
0.0339
0.0252
0.0150
0.0500
0.0374
0.0129
0.0834
0.0232
0.0199
0.0157
0.0482
0.0588
0.0082
0.0082
0.0272
0.0222
0.0143
0.0569
0.0140
0.0247
0.0127
0.0051
0.0016
0.0081

LEO2
0.0005
0.0009
0.0043
0.0010
0.0022
0.0120
0.0059
0.0198
0.0057
0.0016
0.0146
0.0121
0.0361
0.0479
0.0819
0.0723
0.0250
0.1150
0.0598
0.0270
0.1840
0.0611
0.0613
0.0371
0.1400
0.1380
0.0193
0.0174
0.0499
0.0640
0.0344
0.1140
0.0380
0.0596
0.0262
0.0111
0.0038
0.0171

LEO3
ND
0.0012
0.0038
0.0015
0.0025
0.0060
0.0030
0.0084
0.0036
0.0013
0.0126
0.0086
0.0134
0.0229
0.0303
0.0185
0.0154
0.0428
0.0397
0.0135
0.0850
0.0224
0.0166
0.0141
0.0433
0.0603
0.0088
0.0082
0.0275
0.0211
0.0136
0.0577
0.0137
0.0228
0.0121
0.0046
0.0015
0.0075

LEO4
0.0888
0.1260
0.2000
0.1050
0.1660
0.1610
0.0776
0.1430
0.0570
0.0219
0.1290
0.0313
0.0319
0.0494
0.0493
0.0506
0.0213
0.0599
0.0445
0.0051
0.0386
0.0145
0.0127
0.0082
0.0339
0.0260
0.0060
0.0037
0.0068
0.0087
0.0040
0.0139
0.0036
0.0069
0.0035
0.0014
0.0005
0.0025

LEO5
0.0659
0.1060
0.1600
0.0642
0.1270
0.1340
0.0696
0.1180
0.0472
0.0139
0.1120
0.0226
0.0257
0.0402
0.0375
0.0385
0.0196
0.0462
0.0408
0.0054
0.0346
0.0141
0.0121
0.0064
0.0323
0.0240
0.0048
0.0035
0.0045
0.0053
0.0030
0.0099
0.0035
0.0057
0.0028
0.0010
0.0004
0.0022

LEO6
0.0002
0.0004
0.0015
0.0011
0.0013
0.0019
0.0009
0.0023
0.0012
0.0007
0.0040
0.0023
0.0018
0.0034
0.0038
0.0028
0.0021
0.0046
0.0044
0.0009
0.0053
0.0017
0.0012
0.0010
0.0035
0.0035
0.0008
0.0006
0.0012
0.0014
0.0008
0.0027
0.0008
0.0014
0.0008
0.0003
0.0001
0.0006

LEO7
0.0023
0.0029
0.0110
0.0032
0.0062
0.0367
0.0206
0.0831
0.0146
0.0023
0.0210
0.0199
0.1390
0.1570
0.3840
0.3490
0.0636
0.3460
0.1810
0.0805
0.6930
0.2250
0.3040
0.1740
0.6260
0.6440
0.0575
0.0613
0.2450
0.2750
0.1930
0.5870
0.2100
0.3510
0.1440
0.0622
0.0231
0.0977

A-13

LEO8
0.0001
0.0002
0.0007
0.0003
0.0005
0.0010
0.0005
0.0012
0.0004
0.0002
0.0016
0.0009
0.0008
0.0012
0.0014
0.0010
0.0008
0.0018
0.0017
0.0003
0.0015
0.0005
0.0003
0.0002
0.0008
0.0009
0.0003
0.0002
0.0002
0.0002
0.0001
0.0004
0.0001
0.0002
0.0001
0.0000
ND
0.0000

LEO9
0.0001
0.0002
0.0005
0.0002
0.0004
0.0006
0.0003
0.0007
0.0003
0.0001
0.0009
0.0005
0.0005
0.0009
0.0009
0.0008
0.0005
0.0014
0.0011
0.0002
0.0013
0.0004
0.0003
0.0002
0.0009
0.0009
0.0002
0.0001
0.0002
0.0003
0.0002
0.0005
0.0002
0.0003
0.0001
ND
0.0000
0.0001

LEO10
0.0001
0.0002
0.0009
0.0003
0.0005
0.0013
0.0007
0.0011
0.0002
0.0001
0.0011
0.0006
0.0004
0.0007
0.0008
0.0009
0.0006
0.0013
0.0011
0.0004
0.0023
0.0007
0.0005
0.0004
0.0014
0.0015
0.0003
0.0002
0.0007
0.0008
0.0004
0.0016
0.0005
0.0008
0.0004
0.0002
0.0001
0.0004

LEO11
0.0000
0.0001
0.0002
0.0001
0.0001
0.0007
0.0003
0.0018
0.0002
0.0001
0.0014
0.0004
0.0020
0.0032
0.0046
0.0037
0.0021
0.0050
0.0052
0.0013
0.0078
0.0031
0.0018
0.0012
0.0051
0.0049
0.0012
0.0008
0.0007
0.0008
0.0005
0.0015
0.0006
0.0009
0.0004
0.0001
0.0001
0.0003

LEO11FD
ND
0.0000
0.0001
0.0001
0.0001
0.0002
0.0001
0.0004
0.0001
ND
0.0005
0.0002
0.0004
0.0008
0.0010
0.0007
0.0005
0.0012
0.0012
0.0002
0.0019
0.0006
0.0004
0.0003
0.0011
0.0013
0.0003
0.0002
0.0004
0.0004
0.0003
0.0010
0.0002
0.0005
0.0003
ND
ND
0.0002

LEO12
0.0000
0.0000
0.0001
0.0001
0.0001
0.0002
0.0001
0.0003
0.0001
0.0000
0.0005
0.0002
0.0003
0.0005
0.0006
0.0004
0.0004
0.0008
0.0009
0.0002
0.0012
0.0004
0.0003
0.0002
0.0007
0.0008
0.0002
0.0001
0.0002
0.0003
0.0002
0.0005
0.0002
0.0003
0.0002
0.0001
0.0000
0.0001

LEO13
ND
0.0001
0.0005
0.0003
0.0004
0.0008
0.0004
0.0008
0.0007
0.0004
0.0021
0.0014
0.0009
0.0029
0.0019
0.0012
0.0009
0.0023
0.0021
0.0006
0.0053
0.0014
0.0016
0.0012
0.0033
0.0046
0.0004
0.0005
0.0028
0.0023
0.0015
0.0064
0.0015
0.0027
0.0015
0.0006
0.0002
0.0009

LEO14
ND
0.0000
0.0001
0.0000
0.0001
0.0009
0.0004
0.0014
0.0003
0.0001
0.0008
0.0005
0.0008
0.0011
0.0014
0.0023
0.0007
0.0027
0.0012
0.0006
0.0034
0.0013
0.0010
0.0006
0.0026
0.0020
0.0004
0.0003
0.0009
0.0009
0.0005
0.0019
0.0006
0.0011
0.0015
0.0003
0.0001
0.0005

LEO15
0.0004
0.0003
0.0007
0.0004
0.0006
0.0009
0.0004
0.0011
0.0006
0.0003
0.0019
0.0010
0.0007
0.0013
0.0015
0.0011
0.0010
0.0019
0.0021
0.0005
0.0034
0.0011
0.0008
0.0006
0.0021
0.0024
0.0004
0.0003
0.0008
0.0010
0.0005
0.0020
0.0007
0.0011
0.0006
0.0002
0.0001
0.0004

Leo Avenue Watershed Source Property Identification and Referral Pilot Study
Congener
PCB 008
PCB 018/30
PCB 020/28
PCB 021/33
PCB 031
PCB 044/47/65
PCB 049/69
PCB 052
PCB 056
PCB 060
PCB 061/70/74/76
PCB 066
PCB 083/99
PCB 086/87/97/109/119/125
PCB 090/101/113
PCB 095
PCB 105
PCB 110/115
PCB 118
PCB 128/166
PCB 129/138/163
PCB 132
PCB 135/151
PCB 141
PCB 147/149
PCB 153/168
PCB 156/157
PCB 158
PCB 170
PCB 174
PCB 177
PCB 180/193
PCB 183
PCB 187
PCB 194
PCB 195
PCB 201
PCB 203

LEO16
0.0002
0.0003
0.0013
0.0007
0.0010
0.0021
0.0010
0.0024
0.0009
0.0004
0.0030
0.0019
0.0023
0.0031
0.0044
0.0034
0.0021
0.0051
0.0049
0.0013
0.0077
0.0025
0.0019
0.0013
0.0053
0.0050
0.0013
0.0008
0.0016
0.0016
0.0009
0.0033
0.0011
0.0022
0.0014
0.0003
0.0004
0.0023

LEO17
ND
0.0000
0.0002
0.0001
0.0001
0.0003
0.0001
0.0005
0.0002
0.0001
0.0005
0.0003
0.0009
0.0015
0.0019
0.0020
0.0011
0.0044
0.0021
0.0013
0.0070
0.0024
0.0017
0.0010
0.0045
0.0038
0.0009
0.0007
0.0019
0.0017
0.0010
0.0038
0.0012
0.0019
0.0010
0.0004
0.0002
0.0007

LEO18
ND
0.0003
0.0012
0.0002
0.0006
0.0024
0.0015
0.0044
0.0017
0.0003
0.0025
0.0022
0.0027
0.0042
0.0051
0.0061
0.0023
0.0090
0.0043
0.0026
0.0162
0.0054
0.0071
0.0024
0.0151
0.0101
0.0015
0.0017
0.0072
0.0081
0.0050
0.0179
0.0075
0.0119
0.0072
0.0024
0.0010
0.0050

LEO19
ND
0.0004
0.0012
0.0004
0.0008
0.0013
0.0008
0.0021
0.0007
0.0001
0.0013
0.0010
0.0012
0.0038
0.0029
0.0032
0.0015
0.0046
0.0026
0.0011
0.0082
0.0026
0.0028
0.0013
0.0063
0.0055
0.0008
0.0008
0.0027
0.0026
0.0016
0.0061
0.0020
0.0038
0.0019
0.0007
0.0002
0.0014

LEO29
0.0001
0.0002
0.0005
0.0002
0.0004
0.0006
0.0003
0.0007
0.0003
0.0002
0.0013
0.0009
0.0004
0.0025
0.0016
0.0008
0.0006
0.0014
0.0013
0.0004
0.0023
0.0007
0.0006
0.0004
0.0016
0.0016
0.0003
0.0002
0.0006
0.0006
0.0004
0.0017
0.0004
0.0008
0.0006
0.0002
0.0001
0.0004

LEO29 FD
0.0001
0.0002
0.0006
0.0003
0.0005
0.0007
0.0004
0.0009
0.0004
0.0002
0.0013
0.0010
0.0006
0.0031
0.0022
0.0011
0.0008
0.0015
0.0016
0.0005
0.0027
0.0007
0.0006
0.0004
0.0016
0.0018
0.0004
0.0003
0.0010
0.0009
0.0005
0.0021
0.0006
0.0012
0.0002
0.0007
0.0001
0.0003

LEO30
0.0012
0.0023
0.0067
0.0033
0.0055
0.0079
0.0040
0.0089
0.0045
0.0023
0.0137
0.0124
0.0070
0.0129
0.0142
0.0101
0.0075
0.0163
0.0157
0.0053
0.0300
0.0101
0.0110
0.0062
0.0288
0.0283
0.0036
0.0031
0.0102
0.0149
0.0079
0.0302
0.0111
0.0221
0.0162
0.0046
0.0026
0.0119
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LEO31
0.0009
0.0016
0.0071
0.0022
0.0044
0.0122
0.0058
0.0160
0.0046
0.0023
0.0167
0.0066
0.0106
0.0209
0.0308
0.0320
0.0098
0.0390
0.0242
0.0045
0.0483
0.0155
0.0245
ND
0.0428
0.0511
0.0051
0.0034
0.0112
0.0068
0.0039
0.0241
0.0222
0.0099
0.0082
0.0031
0.0013
0.0057

LEO32
0.0072
0.0223
0.2950
0.0139
0.1250
0.4320
0.2140
0.4630
0.3710
0.1010
0.8010
0.7520
0.4850
0.6590
0.8850
0.5560
0.4430
1.0900
1.0100
0.2680
1.6600
0.5020
0.4180
0.3160
1.1700
1.3600
0.2060
0.1730
0.3160
0.3060
0.1930
0.6270
0.2150
0.3090
0.1720
0.0744
0.0320
0.1360

LEO33
0.0005
0.0010
0.0031
0.0009
0.0019
0.0035
0.0017
0.0046
0.0021
0.0010
0.0061
0.0062
0.0030
0.0047
0.0058
0.0043
0.0029
0.0070
0.0059
0.0019
0.0106
0.0034
0.0028
0.0019
0.0067
0.0075
0.0013
0.0011
0.0020
0.0018
0.0012
0.0037
0.0012
0.0022
0.0010
0.0005
0.0002
0.0008

LEO34
0.0005
0.0013
0.0028
0.0005
0.0019
0.0026
0.0015
0.0042
0.0007
0.0003
0.0028
0.0023
0.0021
0.0050
0.0046
0.0049
0.0012
0.0042
0.0027
0.0006
0.0052
0.0018
0.0028
ND
0.0049
0.0052
0.0006
0.0004
0.0011
0.0013
0.0007
0.0024
0.0006
0.0014
0.0009
0.0003
0.0002
0.0008

LEO35
0.0003
0.0005
0.0015
0.0006
0.0011
0.0019
0.0010
0.0030
0.0010
0.0005
0.0041
0.0032
0.0024
0.0057
0.0053
0.0048
0.0018
0.0053
0.0040
0.0012
0.0063
0.0023
0.0028
0.0012
0.0053
0.0052
0.0008
0.0007
0.0012
0.0014
0.0008
0.0025
0.0009
0.0019
0.0009
0.0003
0.0002
0.0007

LEO36
0.0040
0.0064
0.0149
0.0076
0.0124
0.0164
0.0084
0.0198
0.0086
0.0022
0.0166
ND
0.0088
0.0156
0.0181
0.0144
0.0073
0.0198
0.0142
0.0028
0.0158
0.0062
0.0073
ND
0.0144
0.0144
0.0030
ND
0.0016
0.0009
0.0006
0.0029
0.0031
0.0007
0.0008
0.0003
0.0002
0.0006

LEO37
0.0001
0.0003
0.0011
0.0002
0.0007
0.0010
0.0005
0.0015
0.0005
0.0002
0.0019
0.0015
0.0013
0.0035
0.0027
0.0021
0.0009
0.0030
0.0019
0.0008
0.0051
0.0016
0.0019
0.0010
0.0038
0.0039
0.0005
0.0005
0.0012
0.0011
0.0007
0.0023
0.0007
0.0012
0.0006
0.0002
0.0001
0.0004

LEO38
0.0030
0.0075
0.0149
0.0018
0.0083
0.0134
0.0079
0.0152
0.0017
0.0007
0.0085
0.0073
0.0031
0.0038
0.0050
0.0078
0.0015
0.0063
0.0031
0.0011
0.0064
0.0024
0.0023
0.0012
0.0052
0.0045
0.0006
0.0007
0.0011
0.0013
0.0008
0.0023
0.0009
0.0017
0.0007
0.0003
0.0002
0.0006

LEO39
0.0138
0.0847
0.5280
0.0271
0.2120
0.9980
0.4920
1.4900
0.2990
0.0641
1.1700
0.8330
0.9350
1.2100
1.8200
1.2700
0.7520
1.8600
1.9800
0.3230
1.9900
0.6270
0.4970
0.3240
1.3500
1.5900
0.2190
0.2050
0.3520
0.3170
0.2050
0.6570
0.2470
0.3270
0.1540
0.0675
0.0253
0.1150
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Analyte Category

PAH

PBDE

Analyte Name
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3‐c,d)pyrene
Methylnaphthalene, 2‐
Naphthalene
Phenanthrene
Pyrene
Total PAH
PBDE 017
PBDE 028
PBDE 047
PBDE 066
PBDE 071
PBDE 085
PBDE 099
PBDE 100
PBDE 128
PBDE 138
PBDE 153
PBDE 154
PBDE 183
PBDE 190
PBDE 203
PBDE 206
PBDE 209

Units

ug/Kg dw

ug/Kg dw

A-15

Leo1
47
23
59
390
350
760
330
110
400
47
1,100
REJ
200
240
230
580
1,300
6,166
ND
ND
ND
ND
ND
ND
130
ND
ND
ND
ND
ND
ND
ND
ND
ND
1,500

Results
Leo16
14
18
30
140
95
160
150
150
140
20
250
REJ
75
150
110
180
270
1,952
ND
ND
30
ND
ND
ND
39
ND
ND
ND
ND
ND
ND
ND
ND
ND
150

Leo29
5.7
6.2
12
25
15
46
53
9.7
39
7.2
69
8.7
21
100
93
96
75
682
ND
ND
56
ND
ND
ND
90
REJ
ND
ND
22
13
12
ND
25
38
450
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Analyte Category

Dioxin/ Furan

Analyte Name
Dibenzofuran
HpCDD, 1,2,3,4,6,7,8‐
HpCDF, 1,2,3,4,6,7,8‐
HpCDF, 1,2,3,4,7,8,9‐
HxCDD, 1,2,3,4,7,8‐
HxCDD, 1,2,3,6,7,8‐
HxCDD, 1,2,3,7,8,9‐
HxCDF, 1,2,3,4,7,8‐
HxCDF, 1,2,3,6,7,8‐
HxCDF, 1,2,3,7,8,9‐
HxCDF, 2,3,4,6,7,8‐
OCDD, 1,2,3,4,6,7,8,9‐
OCDF, 1,2,3,4,6,7,8,9‐
PeCDD, 1,2,3,7,8‐
PeCDF, 1,2,3,7,8‐
PeCDF, 2,3,4,7,8‐
TCDD, 2,3,7,8‐
TCDF, 2,3,7,8‐
Total Hepta‐Dioxins
Total Hepta‐Furans
Total Hexa‐Dioxins
Total Hexa‐Furans
Total Penta‐Dioxins
Total Penta‐Furans
Total Tetra‐Dioxins
Total Tetra‐Furans

Units

ng/Kg dw

A-16

Leo1
‐
191
46.3
3.51
3.8
9.04
9.5
11.2
5.73
ND
5.48
1,440
113
2.58
3.22
6.91
0.583
10.3
462
110
89.8
115
2.58
178
2.27
119

Results
Leo16
‐
693
173
4.51
9.7
29.8
18.8
8.13
6.42
ND
9.37
6,410
660
6
1.89
1.92
1.48
1.35
1,840
549
211
254
19
113
4
36

Leo29
6.4
77.1
18.6
REJ
1.75
4.47
4.46
2.46
1.98
REJ
2.64
618
39.1
1.63
1.08
1.46
0.324
0.86
170
39.2
40.6
39.9
6.19
33.2
0.867
31.2
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Analyte
Category

Pesticide

Analyte Name
Aldrin
Chlordane
Chlordane, cis‐
Chlordane, trans‐
Chlorpyrifos
DDD(o,p')
DDD(p,p')
DDE(o,p')
DDE(p,p')
DDT(o,p')
DDT(p,p')
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
HCH, alpha‐
HCH, beta‐
HCH, delta‐
HCH, gamma‐
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Isodrin
Methoxychlor
Mirex
Nonachlor, cis‐
Nonachlor, trans‐
Octachlorostyrene
Oxychlordane
Toxaphene

Units

ug/Kg dw

Leo1
ND
ND
ND
ND
‐
‐
ND
‐
ND
‐
ND
ND
ND
ND
ND
ND
ND
ND
‐
ND
ND
ND
ND
ND
‐
‐
ND
‐
‐
‐
‐
‐
ND

A-17

Results
Leo16 Leo29
ND
ND
30
‐
2.6
ND
1.9
ND
‐
ND
‐
ND
ND
ND
‐
ND
2.4
1.53
‐
ND
4.4
1.82
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
‐
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
‐
ND
‐
ND
ND
ND
‐
0.442
‐
ND
‐
ND
‐
ND
‐
ND
ND
‐
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APPENDIX 8
Leo Avenue Watershed PCB and Mercury Referral Site
Information Forms

A-18

State of California – California Environmental Protection Agency

PCB REFERRAL SITE INFORMATION
The purpose of this form is to provide the Department of Toxic Substances Control and the Regional Water Quality
Control Board with sufficient information to require site owner/operators to conduct follow‐up investigations and/or
PCB cleanup actions. Please use additional pages, as necessary, to complete your responses.

Referring Agency: City of San Jose
Staff Contact Name: Napp Fukuda
Phone: (408) 793‐5353

Email Address: napp.fukuda@sanjoseca.gov

Date of Referral: September 15, 2015
1. Name of Site:
Union Pacific Railroad Rightof Way adjacent to the western Leo Avenue culdesac.
2. Address City County ZIP: Western Leo Avenue culdesac, San Jose, CA 95112
3. APN(s): 47708024; 47723042; 47724049
4. Provide a Site Location Map and a Site Diagram showing significant features
See complete Source Property Identification and Referral Pilot Study  Leo Avenue Final Report for site
map and monitoring data.
5. Current Owner Name: Union Pacific Rail Road Co., In care of Richard Gooch
Address, City, County & Zip Code: 49 Stevenson Street Suite 1050, San Francisco, CA 94105
Phone: Unknown

Email Address: Unknown

6. Background: Current Business Operations
Name: Union Pacific Rail Road Track RightofWay
Type: Railroad
Period of Operation: Unknown
7. Background: Previous Business Operations (if known)
Unknown
8. Summarize any available information that may indicate hazardous substances, pollutants,
or contaminants OTHER than PCBs have been associated with the site.
Mercury concentrations in sediment from the site and the public rightofway adjacent to the site are
elevated (i.e., > 1 mg/Kg).

State of California – California Environmental Protection Agency

PCB REFERRAL SITE INFORMATION
9. Describe the known and suspected sources of PCBs at the site.
Railroad; surface soil and potentially subsurface soil on the property in the vicinity of Leo Avenue.
10. Has sampling or other investigation been conducted in the vicinity of the property?
No
Yes
Specify. For samples collected in the public rightofway, show the nexus to the subject
property as clearly as possible.
Samples were collected from surface soils on the sidewalk adjacent to the property, in the curb/gutter
adjacent to the property, and in the storm drain inlet adjacent to the property. Samples were also
collected from surface soils near the property.
11. Is the site subject to the general industrial stormwater permit? Yes

No

If yes, describe the findings of recent and past stormwater inspections conducted on the site,
especially in regards to potential PCB sources.
Unknown
12. Is there currently a potential for exposure of the community or workers to hazardous
substances, pollutants, or contaminants at the site?
Yes

No

Unknown

If Yes, explain:

13. Are any Federal, State or Local regulatory agencies currently involved with the site?
Yes

No

Unknown

14. If yes, provide as much of the information below as known.
Agency Involvement Contact Name Phone
Agency

Involvement

Contact Name

Phone Number

(
(
(

)
)
)





15. Provide any other pertinent site information not covered above:
See complete Source Property Identification and Referral Pilot Study  Leo Avenue Final Report for site
map and monitoring data.
Attach Site Location Map, Site Diagram, and any pertinent sampling & analyses data
See complete Source Property Identification and Referral Pilot Study  Leo Avenue Final Report for site
map and monitoring data.

