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FOREWORD

The Oakland Urban Land Redevelopment Program: Guidance Document is intended to assist
property owners, developers, lenders, City personnel, and environmental consultants to clean up
and redevelop contaminated properties by applying risk-based corrective action at Oakland sites.

The Urban Land Redevelopment (ULR) Program was developed through a grant from the United
States Environmental Protection Agency (U.S. EPA), Region 9, Office of Underground Storage
Tanks. ULR Program participants that have assisted the City of Oakland Public Works Agency,
Environmental Services Division, in the formation of this document include: the Alameda
County Department of Environmental Health, the Department of Toxic Substances Control, the
San Francisco Bay Regional Water Quality Control Board, the U.S. EPA, the Community
Review Panel*, Spence Environmental Engineering and volunteer environmental consultants.

This document is written to be both understandable to those readers who are new to the
environmental investigation and cleanup process and helpful to those readers who are experts in
the field. Although the size of this document may appear overwhelming at first glance, upon
closer inspection you will notice that the body is only 21 pages in length. The bulk of the
document is made up of appendices that are comprised largely of tables and lists that need only
be quickly referenced as individual questions arise. To assist the reader, several didactic aides
have been included: a glossary at the end of the document provides definitions of common
terminology in the risk assessment field and a list of acronyms frequently encountered; text
boxes that present hypothetical examples and other useful information may be found throughout
the body; and for those who find visual illustrations helpful in understanding new processes and
concepts, flow charts have also been included.

“Brownfields”—abandoned or underutilized sites where the potential costs associated with real
or suspected contamination are inhibiting redevelopment—are the focus of revitalization efforts
throughout Oakland. The ULR Program has been carefully designed to support these efforts by
reducing the uncertainty and magnitude of environmental investigation and cleanup costs. It is
hoped that the ULR Program will further Oakland’s goal of encouraging in-fill development over
urban sprawl, revitalizing our city while protecting its residents and preserving open space for
future generations.

Please forward any comments or suggestions for improving this document to:

Mark Gomez

City of Oakland

Public Works Agency

Environmental Services Division

250 Frank H. Ogawa Plaza, Suite 5301
Oakland, CA 94612

Phone: (510) 238-7314
FAX: (510) 238-7286
e-mail: mmgomez@oaklandnet.com
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1.0 INTRODUCTION

Are you trying to buy or develop a site that you know or suspect to be contaminated? Are you
confused by California’s environmental regulatory structure? Are you wondering if you will
need to clean up your site and, if so, how much? If the answer to any of these questions is *“yes”,
the Oakland Urban Land Redevelopment Program: Guidance Document can help.

1.1 What is the Urban Land Redevelopment Program?

The Urban Land Redevelopment (ULR) Program is a collaborative effort by the
City of Oakland and the principal agencies charged with enforcing environmental
regulations in Oakland to facilitate the cleanup and redevelopment of
contaminated properties. The ULR Program is coordinated by the City of
Oakland and is specific to Oakland sites.

The ULR Program clarifies environmental investigation requirements, standardizes the
regulatory process and establishes Oakland-specific, risk-based corrective action (RBCA)
standards for qualifying sites. RBCA standards are criteria that, when met, adequately address
the risk posed to human health by contamination. Contaminated sites vary greatly in terms of
complexity, physical and chemical characteristics, and in the risk that they may pose. The ULR
Program recognizes this diversity and is designed to encourage assessments and remedial
solutions that are appropriately tailored to site-specific conditions and risks.> Through a
comprehensive risk-based approach, the ULR Program can help you design a corrective action
strategy that is cost-effective while still providing a high level of protection for Oakland’s
residents and workers.

1.2 How the ULR Program Can Assist You

s

Reduce the amount of investigation required to determine appropriate corrective actions
Obtain quicker regulatory agency approval of the corrective actions

Minimize the cost of implementing the corrective actions

Provide potential lenders with greater certainty regarding your environmental costs
Better estimate your overall project costs

Work cooperatively with those living and working in the vicinity of your site

Receive regulatory site closure quicker

Realize development goals faster

Regulatory “closure” is often critical to securing investors for development of
contaminated sites; however, the local, state and federal regulatory requirements
associated with environmental site assessment and cleanup can be confusing.
The ULR Program can save you time and money by assisting you to:

N Y O O O

The following pages take you step-by-step through the ULR Program.

OAKLAND URBAN LAND REDEVELOPMENT PROGRAM 1






2.0 OAKLAND RISK-BASED CORRECTIVE ACTION APPROACH

The centerpiece of the ULR Program is a simple, scientific approach to establishing Oakland-
specific RBCA standards for Oakland sites.* The Oakland RBCA approach follows the
guidelines presented in the American Society for Testing and Materials (ASTM) Standard E-
1739. ASTM is the leading national professional organization providing guidance on
environmental remediation. The ASTM RBCA standard has been endorsed by the U.S. EPA.

2.1 Understanding the Tiered RBCA Process

ASTM prescribes a three-tiered decision-making process for evaluating sites with
ﬁ potential environmental issues. In Tier 1, sites are characterized through

information collected from historical records, a visual inspection, and minimal

site investigation. Contaminant sources, impacted human and environmental
receptors, and potential contaminant transport pathways are identified. Site concentrations are
compared with Tier 1 risk-based screening levels (RBSLs) for all applicable exposure pathways.
Site concentrations above Tier 1 RBSLs must be addressed through corrective actions or further
analysis under Tiers 2 or 3.

In Tier 2, additional site characterization constituting a minimal incremental effort is undertaken
to establish site-specific target levels (SSTLs). Tier 2 SSTLs are generally less stringent than
Tier 1 RBSLs, but are still based on conservative assumptions. Site concentrations are compared
with Tier 2 SSTLs for all applicable exposure pathways. Site concentrations above Tier 2 SSTLs
must be addressed through corrective actions or further analysis under Tier 3.

Tier 3 represents a substantial incremental effort relative to Tiers 1 and 2. The analysis is more
complex and may include highly-detailed site assessment, probabilistic evaluations, and
sophisticated chemical fate and transport models. Tier 3 SSTLs are established and, if the
selected target levels are exceeded and corrective action is necessary, a corrective action plan
must be developed and implemented.”

The ULR Program follows the ASTM guidelines and provides the following:

[] Oakland-specific Tier 1 RBSLs (Appendix E)
[] Oakland-specific Tier 2 SSTLs based on Oakland’s geology (Appendix F)
[] Guidance for conducting a cost-efficient Tier 3 analysis (Appendix G)

The Oakland RBCA Tier 1 RBSLs and Tier 2 SSTLs address commonly-found chemicals of
concern. They represent an “evergreen” set of values that is updated whenever new information
becomes available. The Tier 1 RBSLs may be applied at all sites in Oakland; the Tier 2 SSTLs
may be applied only at sites where one or more of the three predominant Oakland soil types
prevails (see Section 2.3.4). In order to use either the Tier 1 or Tier 2 Oakland RBCA levels,
your site must first pass a set of eligibility criteria (see Section 2.2).

Figure 1 presents the entire tiered Oakland RBCA process in flow chart form, from establishing
site eligibility to receiving regulatory site closure.

OAKLAND URBAN LAND REDEVELOPMENT PROGRAM 3



Figure 1. Flowchart of the Tiered Oakland RBCA Process
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2.2 Qualifying for the Oakland RBCA Levels

The Oakland Tier 1 RBSLs and Tier 2 SSTLs are intended to address human
Ef health concerns at the majority of sites in Oakland where commonly-found

contaminants are present. Complicated sites—especially those with continuing
releases, ecological concerns or unusual subsurface conditions—will likely require a Tier 3
analysis. The checklist that comprises Table 1 is designed to assist you in determining your

site’s eligibility for the Oakland RBCA levels.

Table 1. Oakland RBCA Eligibility Checklist

CRITERIA YES NO
1. Is there a continuing, primary source of a chemical of concern, such as a
leaking container, tank or pipe? (This does not include residual sources.) L1 [
2. s there any mobile or potentially-mobile free product? 1 L[]
3. Are there more than five chemicals of concern at the site at a concentration
greater than the lowest applicable Oakland RBCA level? ] [

4. s there a preferential vapor migration pathway—such as a gravel channel or a
utility corridor—that is less than 1 meter from both of the following?
(a) A source area containing a volatile chemical of concern
(b) A structure where inhalation of indoor air vapors is of concern 1 [
5. Do both of the following conditions exist?
(a) Groundwater is at depths less than 300 cm (10 feet)
(b) Inhalation of volatilized chemicals of concern from groundwater in indoor
or outdoor air is a pathway of concern but groundwater ingestion is not* 1 [
6. Are there any existing on-site or off-site structures intended for future use
where inhalation of indoor air vapors from either soil or groundwater is of
concern and one or more of the following four conditions is present?
(a) Chemicals of concern located less than one meter below the structure
(b) A slab-on-grade foundation less than 15 cm (6 inches) thick
(c) An enclosed, below-grade space (e.g., a basement) that has floors or walls
less than 15 cm (6 inches) thick

(d) A crawl space that is not ventilated L1 [
7. Are there any immediate, acute health risks to humans associated with
contamination at the site, including explosive levels of a chemical? L1 [

8. Are there any existing or potential exposure pathways to nearby ecological
receptors, such as endangered species, wildlife refuge areas, wetlands, surface
water bodies or other protected areas? (1 [

*If groundwater ingestion is a pathway of concern, the associated Oakland RBCA levels will be more stringent than
those for any groundwater-related inhalation scenario, rendering depth to groundwater irrelevant in the risk analysis.

If the answer to all questions is “no”, your site is eligible for both the Oakland Tier 1 RBSLs and
Tier 2 SSTLs. Proceed to Section 2.3 for guidance on meeting the minimum Tier 1 and Tier 2
site characterization requirements.

OAKLAND URBAN LAND REDEVELOPMENT PROGRAM 5



If the answer to any of the questions is “yes”, your site is not eligible for the Oakland Tier 1 or
Tier 2 RBCA levels at this time. You have two options:

(1) Implement any available corrective actions to make your site eligible; or
(2) Undertake a Tier 3 analysis

Table 2 presents a list of corrective actions that may be implemented to change conditions at
your site so that it meets the eligibility criteria.

Table 2.  Corrective Actions to Meet Eligibility Criteria

Criterion # Available Corrective Action(s)

1 Remove the primary source.
2 Remove the free product in question.
3 Analyze the potential cumulative and synergistic effects of the chemicals

of concern. If aggregate risk is below 10 for Tier 1 or 10 for Tier 2,
then the applicable RBSLs or SSTLs may be applied as cleanup goals.

4 Fill in the preferential vapor migration pathway with an appropriate inert
and impermeable material.

5 Implement a containment measure (such as a vapor barrier) to eliminate
inhalation of vapors from groundwater as a pathway of concern.

6 Implement a containment measure (such as a vapor barrier) to eliminate
inhalation of indoor air vapors as a pathway of concern.

7 Remove the conditions posing the acute health risk (may include

removing or reducing the concentration of chemicals and ventilating or
destroying impacted structures).

8 Implement a containment measure to ensure no exposure of ecological
receptor(s). Note: If past or current exposure exists, you will have to
undertake an ecological risk analysis. If the analysis shows that risks to
human health are greater than those posed to ecological receptors and
that no aesthetic issues (e.g., offensive odors or discoloration of impacted
surface waters) exist, then the Oakland RBCA levels may be used.

If corrective actions can be taken to make your site eligible and you believe that applying the
Oakland Tier 1 or Tier 2 RBCA levels is the most economical way to address human health
considerations at your site, then you should undertake the appropriate corrective actions. Once
your site passes all the eligibility criteria, consult Section 2.3 for guidance on meeting the
minimum Tier 1 and Tier 2 site characterization requirements.

If there are no corrective actions available to make your site eligible for the Oakland RBCA
levels or you believe any available corrective action(s) to be uneconomical, consult Section 3.4
for a detailed explanation of the Tier 3 process and how the ULR Program can assist you in
conducting additional, cost-effective, site-specific analysis.

6 OAKLAND URBAN LAND REDEVELOPMENT PROGRAM



2.3 Characterizing Your Site

If your site passes the Oakland RBCA eligibility criteria and you wish to apply
the Oakland Tier 1 RBSLs or Tier 2 SSTLs, you will have to conduct the
necessary investigation to characterize your site. For the Oakland RBCA
approach, an adequate investigation will include the following:

[] Source characterization

[] Identification of potential exposure pathways and receptors
[] Determination of land use scenario

[] Soil categorization (for Tier 2 only)

Guidelines for conducting this investigation in a satisfactory manner are provided in sections
2.3.1 through 2.3.4.

2.3.1 Source Characterization

The origin, current location and character of contaminants at your site should be investigated.
Historical records of site activities and past

chemical releases may be used to identify What jargon is used by professionals?

chemicals of concern and to locate major In the parlance of environmental investigation,

sources of these compounds. When and an historical records search is typically

where there is insufficient information, referred to as Phase | work. Soil and

chemical analyses should be employed. groundwater sampling and analyses are
typically referred to as Phase 11 work..

Your investigation should focus on:

[] delineating the size of the contaminant source area or plume

[] identifying the locations and maximum concentrations of the most prevalent, toxic and
mobile chemicals

2.3.2 ldentification of Potential Exposure Pathways and Receptors

To better define actual risk from contamination at your site, you must determine

e who or what may be .
v exposed to the How are people exposed to contamination?
A A — contamination and how. There are three principal ways that humans
Information may be may be exposed to contaminants in the
g obtained from visual ground: (1) ingestion of and/or dermal contact
inspections, a review of with contaminated soil; (2) ingestion of and/or
development plans, water dermal contact with contaminated ground-
well records, engineering water; and (3) inhalation of contaminants that
drawings, and hydro- have vaporized from the soil or groundwater.

geological data.

OAKLAND URBAN LAND REDEVELOPMENT PROGRAM 7



Key issues to consider when identifying potential exposure pathways and receptors include:

[] Potential transport mechanisms, such as chemical volatilization, leaching, groundwater
transport and well-water extraction

Potential “preferential migration pathways”, such as sewers and utility corridors

The location of potential on-site and off-site “receptors”, both human and environmental

Current and potential future uses of your site, as well as surrounding land, groundwater,
surface water, and sensitive habitats’

IR

Appendix D contains an exposure assessment worksheet that can assist you to identify potential
exposure pathways of concern at your site. If any exposure pathway identified for analysis in the
Oakland RBCA approach (see Section 2.4, Table 3) is to be discounted, you must provide
adequate evidence that this is a reasonable decision.

2.3.3 Land Use Scenario

The Oakland RBCA approach establishes different standards for residential
and commercial/industrial land uses. Standards are relatively more stringent

for residential land use than for commercial/industrial land use because:

[] The frequency and duration of exposure tends to be greater
[ Young children are assumed to be exposed

Residential standards will be applied at your site unless you demonstrate that
commercial/industrial standards are more appropriate. If you wish to apply
commercial/industrial standards at your site, you must show that none of the following is a
potential on-site or off-site point of exposure:

[] aresidence, including any mobile home or factory-built housing constructed or installed
for use as a permanently

occupied human habitation Example: Determining the Land Use Scenario

a hospital for humans You are interested in redeveloping the site of a

a school for persons under 21 former gas station into a mini-market. There is
years of age petroleum-related contamination in the soil from a

leaking underground storage tank. The site is
located in a commercially-zoned area with no
nearby schools or hospitals. There is a day care
center on the second floor of a nearby building,
but there is no exposure pathway leading from the
contamination in soil to the day care center.
Commercial/industrial standards may be applied.

a day care center for children
any permanently occupied
human habitation other than
those used for industrial
purposes.?

[ I R

Please note that, with respect to the first
and last requirements, multi-unit housing
structures where there is no exposed soil may be exempted under certain conditions. The lead
regulatory agency will determine this on a case-by-case basis.

8 OAKLAND URBAN LAND REDEVELOPMENT PROGRAM



2.3.4 Soil Categorization

‘ The Oakland RBCA approach identifies three Oakland-specific soil types for
* =- determining the appropriate Tier 2 SSTLSs:

[] Merritt sands
[] Sandy silts
[] Clayeysilts

Merritt sands are primarily located in the flatlands area to the west of Lake Merritt. They are a
fine-grained, silty sand with lenses of sandy clay and clay.” Merritt sands have a low moisture
content and high permeability.

Sandy silts are found throughout Oakland. They are made up of unconsolidated, moderately
sorted sand, silt, and clay sediments, with both fine-grain and course-grain materials. Sandy silts
have a medium moisture content and moderate permeability.

Clayey silts are primarily found along the Bay and estuary, and in land fills from those areas.
They may contain organic materials, peaty layers and small lenses of sand. Clayey silts have a
high moisture content and low permeability.

The Oakland RBCA Tier 2 SSTLs take into account potential for contaminant sorption and
migration in the different soil types, because these characteristics affect levels of human
exposure. For most exposure pathways, the Tier 2 SSTLs for Merritt sands are the most
stringent, while the SSTLs for clayey silts are the least stringent.

Geographic location, information on nearby sites, visual inspections, hydrologic and geologic
records, and laboratory analyses may be used as evidence of soil type. You will need to provide
the following minimum information:

Example: Identifying Soil Type
[1 A laboratory grain size analysis You own a contaminated site Ioca'_[ed in

of soil at your site downtown Oakland. U.S. Geological Survey
maps, data from boring logs and a grain size
analysis of soil samples indicate that the site
overlies the Merritt formation that pervades much
of downtown. The Tier 2 SSTLs for Merritt
Sands are applicable at your site.

[] A vertical cross-section of site
geology (a standard boring log
illustration is sufficient)

For some chemicals of concern and
some exposure pathways, soil type has a
significant impact on the Oakland RBCA levels; for others, it does not. Before undertaking
additional analyses to determine the soil type at your site, it is advisable to first determine
whether or not moving from Tier 1 to Tier 2 will have a meaningful impact on your potential
corrective action costs. This can be done by comparing the Tier 1 RBSLs with the anticipated
Tier 2 SSTLs for each chemical of concern.

Keep in mind that some sites may have different soil types in stratified layers. In such cases, it is
important to assess each potential exposure pathway with respect to the appropriate soil type.™

OAKLAND URBAN LAND REDEVELOPMENT PROGRAM 9



2.4 Reading the Oakland RBCA Look-up Tables

&

the media in which they are found
the potential exposure pathways
the land use

the type of risk posed

The Oakland Tier 1 and Tier 2 look-up tables contain RBCA levels for
commonly-found chemicals of concern based on:

(I

The Oakland Tier 1 RBSLs may be applied at all sites in Oakland; the Oakland Tier 2 SSTLs
may be applied only at sites where one or more of the three predominant Oakland soil types

(Merritt sands, sandy silts or clayey silts) prevails.

Table 3 presents an example Oakland RBCA look-up table for the chemical benzene.

Table 3. Example of an Oakland RBCA Look-up Table
Medium SIS Land Use Type of Risk Benzene
Pathway
. . . Carcinogenic 3.7E+01
surficial Soil "E;‘:’:glr/‘/ Residential Hazard 9.9E+01
[mg/kg] Inhalation Commercial/ Carcinogenic 1.5E+02
Industrial Hazard 9.2E+02
. . . Carcinogenic 7.0E-01
Ir::gl(?élrozi:)f Residential Hazard 2 3E400
\Vanors Commercial/ Carcinogenic 1.1E+01
P Industrial Hazard 6.7E+01
. . . Carcinogenic 3.9E+00
Subsurface Soil Inhalation (.)f Residential Hazard 1.6E+01
QOutdoor Air - - -
[mg/kg] \apors Commercial/ Carcinogenic 1.5E+01
P Industrial Hazard 9.1E+01
Ingestion of . . Carcinogenic 1.0E-02
Groundwater Residential Hazard 1.0E-02
Impacted by Commercial/ Carcinogenic 1.0E-02
Leachate Industrial Hazard 1.0E-02
. . . Carcinogenic 1.4E+00
Inl:glc?ct)lrozi:)f Residential Hazard 4.7E400
\V/anors Commercial/ Carcinogenic 2.2E+01
P Industrial Hazard 1.4E+02
. . . Carcinogenic 1.8E+00
Groundwater Inhalation c.)f Residential Hazard 7.2E+00
Outdoor Air - - -
[mg/l] \Vapors Commercial/ Carcinogenic 6.9E+02
P Industrial Hazard >SOL
. . Carcinogenic 1.0E-03
Ingestion of Residential Hazard 1.0E-03
Groundwater Commercial/ Carcinogenic 1.0E-03
Industrial Hazard 1.0E-03
Water Used for Ingestion/ Residential Carcinogenic 6.3E-02
Recreation [mg/I] Dermal Hazard 1.8E-01

10
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For each chemical of concern at your site, the Oakland RBCA look-up tables are designed to be
read from left to right, in the following manner:

Step 1: Identify all media in which the chemical of concern is found at your site. Surficial soil is
defined as the top one meter of soil. Subsurface soil is all soil deeper than one meter and above
groundwater. Groundwater is non-surface water located below the water table in an aquifer.
Water used for recreation refers to surface water or groundwater with which a person may come
into contact during recreational activities such as swimming or wading. You may disregard all
rows relating to media in which the chemical of concern is not found. (Note: if a chemical of
concern capable of leaching to groundwater is present in the surficial soil and groundwater at
your site is considered a source of drinking water, you should—for purposes of the RBCA
analysis—consider the chemical to be present in the subsurface soil even if it is not detected
there currently.)

Step 2: For each medium where the
chemical of concern is found at your site,
identify the exposure pathways via which
humans may be exposed to the chemical
of concern (see Section 2.3.2 and
Appendix D for guidance). You may
disregard all rows relating to exposure
pathways that are not applicable at your
site.

Example: Identifying the RBCA Level to Apply
Let us say that a site contaminated with benzene
qualifies for the commercial/industrial land use
scenario and that there is no surficial soil,
groundwater or surface water contamination (i.e.,
benzene is only found in soil deeper than one
meter). Furthermore, groundwater is not
considered a source of drinking water. In this
case, the exposure pathways from surficial soil,
groundwater and water used for recreation may be
eliminated as pathways of concern. Referring to
Table 3, we find that the applicable RBCA level
is 11 mg/kg of benzene in subsurface soil.

Step 3: Identify the land use scenario—
either residential or
commercial/industrial—that reflects your
planned use for the site (see Section 2.3.3

for guidance). For each exposure
pathway applicable at your site, different RBCA levels are presented based on land use. You
may disregard all rows relating to the land use scenario that is not applicable at your site.

Step 4: For all rows that still apply, read across until you reach the column headed by the
chemical of concern in question. Chemicals of concern are listed alphabetically, from left to
right. Some chemicals of concern are considered carcinogens; other chemicals of concern are
considered “hazards” (i.e., they may cause non-carcinogenic health problems); and some
chemicals of concern are considered both carcinogenic and a hazard. In this last case, you will
need to compare the RBCA level presented in the “carcinogenic” risk row with the RBCA level
presented in the “hazard” risk row. The lower of these two levels will apply at your site.

Step 5: Compare the concentrations of each chemical of concern found at your site with the
applicable Oakland RBCA level(s) in the appropriate Tier 1 or Tier 2 look-up table. If site
concentrations are below the applicable RBCA level(s), then no significant risk is posed to
human health. If site concentrations are above the applicable RBCA level(s), then further site-
specific analysis must be undertaken and/or a corrective action plan implemented to address the
identified risk. (These options are discussed in more detail in sections 3.2 through 3.4.)

OAKLAND URBAN LAND REDEVELOPMENT PROGRAM 11






3.0 ESTABLISHING CORRECTIVE ACTION STANDARDS

Once you have determined that there is contamination of potential concern at your site, the next

step is to establish corrective action standards.

3.1 Identifying the Lead Regulatory Agency

<:ﬁ:Z
' ~—

4'

Table 4.

The first task in establishing corrective action standards is to identify the lead
regulatory agency for your site. Table 4 outlines the oversight responsibilities of
% the principal environmental agencies charged with regulating sites in Oakland.

Environmental Regulatory Agency Oversight Responsibilities

Regulatory Agency

Responsibilities

Alameda County Department | [] Underground storage tank sites with
of Environmental Health associated contamination
[] Hazardous materials storage
[] Management of hazardous waste
[1 Disposal of solid and medical wastes
Department of Toxic [] Management, transportation, recycling,
Substances Control, Region 2 treatment and disposal of all hazardous
wastes
[] Regulation of generators, transporters,
and treatment, storage and disposal
facilities
[1 Source reduction planning
City of Oakland [] Underground storage tank sites
Fire Department [] Hazardous Materials Management
Plans for operating businesses
[1 Permit Tracking
San Francisco Bay Regional [] Groundwater, surface water and storm
Water Quality Control Board water quality control
State Water Resources [] Establishment of state-wide water
Control Board quality standards
United States Army [] Protection of wetlands and navigable
Corps of Engineers waters
United States EPA, Region 9 [] Establishment of national and regional
cleanup standards
[1 Superfund sites
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Of the regulatory agencies listed in Table 4, only the first four are regularly involved in the
oversight of Oakland sites with soil and groundwater contamination. For almost all sites in
Oakland, the following regulatory scheme will apply:

[] The City Fire Department will oversee the removal of underground storage tanks
(USTs).

[] Either the City Fire Department or Alameda County will oversee the assessment and, if
necessary, remediation of contamination associated with USTs.**

[] The Department of Toxic Substances Control (DTSC) will oversee non-UST sites with
just soil contamination.

[] The Regional Water Quality Control Board (RWQCB) will oversee non-UST sites with
groundwater or surface water contamination, and may work jointly with Alameda
County on UST sites where groundwater, surface water or storm water is impacted.

You should contact the appropriate
regulatory agency to schedule a
preliminary meeting at which
establishment of a lead agency, available
site information, identification of a case
worker and regulatory oversight fees
may be discussed. Appendix A provides
a list of regulatory agency addresses and
phone numbers.

What are the regulatory oversight fees?
Regulatory oversight fees will be charged by the
lead regulatory agency at your site to cover the
cost of staff time spent on your project. The City
Fire Department, Alameda County and DTSC will
typically require that a deposit be paid up-front;
the RWQCB will bill you as staff time is
expended. Excess fees not spent will be returned
to you at the conclusion of regulatory oversight.

Pro-active, voluntary actions to assess

and address environmental contamination will facilitate your negotiations with the regulators and
lead to a more timely and cost-effective resolution. If you have difficulty establishing a lead
regulatory agency, the ULR Program Oversight Committee can help. Contact the City of
Oakland Public Works Agency, Environmental Services Division, for assistance.

3.2 Undergoing the Tier 1 Process

If your site qualifies for the Oakland Tier 1 RBSLs (see Section 2.2), the first step in
evaluating your options is to consult the Tier 1 look-up tables. If the existing
concentration of any and all chemicals of concern at your site is lower than the RBSL
for each applicable exposure pathway, you may immediately petition the lead
regulatory agency for site closure (see Section 5.0). If the existing concentration of a
chemical of concern at your site is higher than the Tier 1 RBSL for any applicable
exposure pathway, you may undertake one or more of the following options:

Tier 1

[] Remove contamination at your site until concentrations of any and all chemicals of
concern are at or below the applicable RBSLSs.

[1 Implement a containment measure and/or an institutional control that effectively
eliminates, or reduces to an acceptable level, exposure via a pathway of concern (see
sections 4.2 and 4.3).

[] Perform additional site-specific analysis under Tier 2 or 3.
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3.3 Undergoing the Tier 2 Process

The Oakland RBCA Tier 2 process is similar to the Tier 1 process. If your site
qualifies for the Oakland Tier 2 SSTLs, the first step in evaluating your options is to
consult the Tier 2 look-up tables for the appropriate soil type (see Section 2.3.4). If
the existing concentration of any and all chemicals of concern at your site is lower
than the Tier 2 SSTL for each applicable exposure pathway, you may immediately
petition the lead regulatory agency for site closure (see Section 5.0). If the existing
concentration of a chemical of concern at your site is higher than the Tier 2 SSTL for any
applicable exposure pathway, you may undertake one or more of the following options:

Tier 2

[1 Remove contamination at your site until concentrations of any and all chemicals of
concern are at or below the applicable SSTLs.

[1 Implement a containment measure and/or an institutional control that effectively
eliminates, or reduces to an acceptable level, exposure via a pathway of concern (see
sections 4.2 and 4.3).

[] Perform additional site-specific analysis under Tier 3.

3.4 Undergoing the Tier 3 Process

The Tier 3 process is substantially different from the Oakland RBCA Tier 1 and Tier

2 processes. For sites that do not qualify for the Oakland Tier 1 RBSLs or Tier 2

SSTLs, or for which a Tier 3 analysis is preferred, the first step is to reach agreement

with the lead regulatory agency on an acceptable method of site-specific analysis.
TIers 1 Tier 3, you may use any analytical method acceptable to the lead regulatory agency
to determine site-specific corrective action standards. In choosing a method of analysis, you
should consider which method will most directly and economically address areas of concern at
your site. In some cases, applying additional site-specific data to the Oakland RBCA model will
prove to be the best choice; in other cases, an alternative method of analysis will be more
appropriate. An environmental professional should make this determination.

The ULR Program can assist you in significantly reducing the costs associated with a Tier 3
Oakland RBCA analysis. The Oakland RBCA Excel spreadsheet that is used to calculate the
Oakland Tier 1 RBSLs and Tier 2 SSTLs may be downloaded at no cost off of the ULR Program
web page at www.oaklandpw.com. Appendix G identifies and describes those input parameters
that should be the focus of a cost-effective Tier 3 analysis, and walks you through the simple
process of changing input parameter values in the spreadsheet to calculate RBCA standards that
more accurately reflect risk posed by contamination at your site.
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4.0 PREPARING A CORRECTIVE ACTION PLAN

Once you have established with the lead regulatory agency the RBCA standards that will apply
at your site, you must submit a corrective action plan (CAP) specifying how and when the
standards will be met. (See Appendix H for a sample cover sheet.) The CAP may include one
or more of the following, depending on the complexity of your site:

[] How you will apply the Tier 1, 2 or 3 RBCA levels

[] What containment measures you will use

[ What institutional controls you will implement

[] How you will comply with public notification requirements

4.1 Applying RBCA Levels

RBCA levels may be applied in two ways:

&

[] To show that existing concentrations of chemicals of concern do not pose
a significant risk

[] As target cleanup levels for removal of chemicals of concern

Your CAP should identify the exposure pathways of concern at your site and how the applicable
Tier 1, 2 or 3 RBCA levels for those exposure pathways will be applied.

4.2 Using Containment Measures

Your CAP should specify any existing or proposed containment measure(s)
that will be used to reduce or eliminate risk via potential exposure pathways.

Containment

measures that are Example: Eliminating Risk through Containment

commonly employed | A risk assessment at your site indicates an indoor
include vapor barriers, asphalt caps, air inhalation risk from PCE vapors originating
moisture barriers and slurry walls. from soil and groundwater contamination. As part
These types of engineered controls can of new construction, you will install a vapor barrier
be very effective at reducing or in the building above the contamination. The
eliminating exposure to chemicals of vapor barrier will block the volatilization of PCE
concern, and they are often less to the indoor air of the building. The exposure
expensive, easier to implement, and pathway “inhalation of indoor air vapors” may be
more effective than techniques that eliminated as a pathway of concern from both
physically remove contaminants. subsurface soil and groundwater.

Your CAP should identify the exposure pathways that are affected by your containment
measure(s) and any performance measures that may be appropriate for demonstrating the
effectiveness of the containment measure(s).
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4.3 Implementing Institutional Controls

Your CAP should specify any institutional controls that will be implemented for
your site. Institutional controls are those controls that can be employed by

L responsible parties and regulatory agencies to ensure the future protection of human

g health and environmental resources when contamination at levels of potential
concern will remain at your site. The implementation of effective institutional controls is often
crucial to allaying concern among regulators and site neighbors that the conditions upon which a
risk assessment is based (e.g., the existence of an asphalt cap covering contaminated soil) might
be compromised in the future.

il

Institutional controls that are commonly used include deed restrictions, land use restrictions,
access controls, recording notices and contractual obligations. In addition to these, the City of
Oakland has implemented an innovative institutional control that can assist you: permit tracking.

Under permit tracking, if your site is granted “conditional”” regulatory site closure (i.e., closure is
dependent upon certain conditions being maintained in the future), it will be flagged in the City
of Oakland Permit Tracking System (PTS). The PTS is a computerized system that tracks all
City permits from filing to issuance and provides the user with a permitting and inspection
history. Central Permit Counter staff, who process all permitting operations related to
development, inspection and enforcement under the building, planning, zoning and housing
codes of the City, record all new permitting information in the PTS.

Future permit applications for work that
might alter the conditions of site closure
or require compliance with a risk
management plan (see Section 5.2) are
routed for special review to the City of
Oakland Fire Department, Hazardous
Materials Management Program
(HMMP).

Example: Ensuring Future Protection

You are planning to redevelop a former shipyard
as a packaging facility. Petroleum hydrocarbons
present in the soil from past uses are measured at
concentrations below the commercial/industrial
RBCA levels but above the residential RBCA
levels. The lead regulatory agency agrees to
apply the commercial/industrial RBCA standards
provided that the site remains non-residential. The
City of Oakland permit tracking control will
ensure that future applications for change of land
use permits undergo special review and that the
risk posed by the remaining petroleum
hydrocarbons is re-addressed if residential land
use is ever proposed.

The City of Oakland permit tracking
control is mandatory for all Oakland sites
granted “conditional” closure. The
permit tracking control facilitates the
implementation of cost-effective
corrective actions by helping to allay
community concerns and bolster

regulatory agency confidence that the
conditions of site closure will be complied with. In some cases, the permit tracking control may
obviate the need for a deed restriction that could unfairly stigmatize and devalue your property.

The City’s permit tracking control has been carefully designed to provide added assurance that
human health and environmental resources will be protected without needlessly delaying future
construction and development projects (see Appendix C for more details).
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4.4 Complying with Public Notification Requirements

Public notification requirements for environmental site assessment and corrective
action work will vary depending on the policies of the lead regulatory agency and
the complexity of your site. You will need to consult the lead regulatory agency to
determine the public notification requirements that apply at your site.

The ULR Program encourages you to
take a proactive stance towards public
notification. By informing those who
live and work in the vicinity of your site
about any site assessment and corrective
action work that will take place, you can
help to establish a cooperative
relationship with your community. Such
a relationship can help you avoid costly
last-minute project delays and ensure
that your future development efforts
enjoy the maximum potential for
success.

Example: Soliciting Community Input

The Department of Toxic Substances Control
(DTSC) is the lead regulatory agency for your
site, a former scrap yard located in a mixed
residential and commercial neighborhood. In
discussions with the DTSC project manager, you
are informed that DTSC policy requires an
assessment of community interest in the site “to
determine the need and the mechanisms for
establishing open lines of communication”*?. By
identifying the census tract in which your site is
located, you quickly find CBOs and local schools
that might be interested in your planned activities.
In cooperation with DTSC, you send a letter to
each of these CBOs and schools explaining the
corrective actions you plan to undertake and
providing them with a contact and forum to
express any concerns that they might have.

The ULR Program Community Review
Panel, consisting of individuals
representing the diversity of Oakland
residents and interests, was invaluable in
formulating a public notification strategy
for Oakland sites. Per their
recommendations, the ULR Program provides a list of Oakland schools and community-based
organizations (CBOs), categorized by the census tract(s) in which they are located or have
indicated an interest (see Appendix B). You can easily identify the schools and CBOs that
should be contacted as part of compliance with any relevant public notification requirements by
identifying the census tract in which your site is located. Appendix B contains a census tract
map for Oakland, as well as the addresses and phone numbers of all schools and CBOs that are
listed.

Both common sense and the Oakland Blight Ordinance, enacted March 24, 1998, dictate that
“materials which are toxic, hazardous or offensive must be properly and safely contained and
appropriately disposed so as not to accumulate and pose a threat to the health and safety of the
community.”*® This ordinance will be strictly enforced at all sites suspected or known to be
contaminated. Your site should be properly fenced or access otherwise controlled until such
time as the contamination issue has been adequately addressed. This precaution will protect both
nearby residents against hazardous exposure and your interests against liability claims.
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5.0 OBTAINING REGULATORY SITE CLOSURE

Once you have complied with any public notification requirements and your CAP has been
successfully implemented, you may request regulatory “site closure” from the lead regulatory
agency. To obtain site closure, you must submit sufficient evidence to satisfy the lead regulatory
agency that the agreed-upon corrective action standards have been met.

5.1 Receiving a “No Further Action” Letter

Regulatory site closure is typically granted in the form of a “no further action”
letter from the lead regulatory agency. A no further action letter will state that no
further corrective action is required concerning any identified chemicals of
concern still present at your site. In some cases, this declaration of site closure
will be “conditional” (i.e., tied to land use, maintenance of containment measures
and/or implementation of institutional controls).

Your site will receive a no further action letter when the lead regulatory agency is satisfied that
either:

(1) initial concentrations of chemicals of concern are shown to be below the applicable Tier
1, 2 or 3 RBCA levels; or

(2) concentrations of chemicals of concern after cleanup are shown to be below the
applicable Tier 1, 2 or 3 RBCA levels; or

(3) containment measures and/or institutional controls have been undertaken to sufficiently
reduce or eliminate potential exposure via pathways for which concentrations of
chemicals of concern are higher than the applicable Tier 1, 2 or 3 RBCA levels; and

(4) if required, a risk management plan has been submitted to and approved by the lead
regulatory agency (see Section 5.2).

5.2 Implementing a Risk Management Plan

@ @ In some cases, the lead regulatory agency will require you to submit a risk
B management plan (RMP) that specifies how remaining contamination will be

1e managed to ensure the continued protection of human health and the
‘E!,S environment. Your RMP should include any maintenance, inspections,
monitoring, future testing, reporting or other activities that you will perform.
All containment measures and institutional controls should also be described in detail.
A copy of the RMP must be submitted to both the lead regulatory agency and the City Fire

Department, HMMP. Failure to comply with the RMP may result in the lead regulatory agency
“re-opening” your site for regulatory scrutiny.

OAKLAND URBAN LAND REDEVELOPMENT PROGRAM 21






APPENDIX A: AGENCY CONTACTS

The following is a list of addresses and phone numbers for environmental regulatory agencies

and other organizations, such as utility companies, that may need to be contacted in the course of
environmental site assessment, remediation and development efforts:

Alameda County

Department of Environmental Health
1131 Harbor Bay Parkway

Alameda, CA 94502-6577

(510) 567-6782

Department of Toxic Substances Control,
Cal-EPA Region 2

700 Heinz St., Building F, Suite 200
Berkeley, CA 94710

(510) 540-2122

City of Oakland Fire Department
Hazardous Materials Management Program
1605 Martin Luther King, Jr. Way
Oakland, CA 94612

(510) 238-7759

City of Oakland

Public Works Agency

Environmental Services Division

250 Frank H. Ogawa Plaza, Suite 5301
Oakland, CA 94612

(510) 238-7314

San Francisco Bay

Regional Water Quality Control Board
1515 Clay Street

Oakland, CA 94612

(510) 622-2374

East Bay Municipal Utility District
375 11th St.

Oakland, CA 94607

(510) 287-0600

Pacific Gas & Electric
1919 Webster St.
Oakland, CA 94601
(510) 437-2233

Pacific Bell

2140 Webster St.
Oakland, CA 94612
1 (800) 848-5580

State Water Resources Control Board
2014 T St.

Sacramento, CA 95818

(916) 227-4400

AT&T Cable Services
4215 Foothill Blvd.
Oakland, CA 94601
(510) 261-6800

Underground Services Alert
4090 Nelson Ave., Suite A
Concord, CA 94520
1-800-642-2444

United States

Environmental Protection Agency
75 Hawthorne St.

San Francisco, CA 94105

(415) 744-1305
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APPENDIX B: SCHOOLS AND COMMUNITY-BASED ORGANIZATIONS

The ULR Program encourages you to take a proactive stance towards public notification.
Section B.1 provides a list of schools and community-based organizations (CBOs), organized by
the census tract(s) in which they are located and/or have indicated interest, that should be

contacted as part of compliance with any relevant public notification requirements. A census
tract map of Oakland is presented at the end of the section (see page 37). Section B.2 provides

the address and phone number for each school and CBO, which are listed alphabetically.

B.1 Schools and CBOs by Census Tract

There are 104 census tracts in Oakland. Note that all Oakland census tracts begin with “40”; this
prefix is omitted from the headings below to make the census tracts easier to locate.

Tract 01

Claremont Middle School

Kaiser School

Montera JHS

Oakland Technical HS

Skyline Blvd. Neighborhood Assoc.
Skyline HS

Thornhill School

Tract 02

Alpine Terrace Neighborhood Assoc.
Chabot School

Claremont Middle School

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

Rockridge Community Planning Council
Shattuck Neighborhood Action Coalition
Temescal Neighbors Together

Tract 03

Alpine Terrace Neighborhood Association
Chabot School

Claremont Middle School

Emerson School

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

Rockridge Community Planning Council
Shattuck Neighborhood Action Coalition
Temescal Neighbors Together

Verdese Carter Middle School
Washington School

Tract 04

Claremont Middle School

Emerson School

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

Peralta Year Round

Rockridge Community Planning Council
Shattuck Neighborhood Action Coalition

Tract 05

Claremont Middle School

Golden Gate School

Jefferson Year Round

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

Peralta Year Round

Santa Fe School

Shattuck Neighborhood Action Coalition

Tract 06

Claremont Middle School

Emerson School

Oakland Technical HS

OCD-North Oakland

Rockridge Community Planning Council
Sante Fe School

Shattuck Neighborhood Action Coalition
Verdese Carter Middle School
Washington School

Tract 07

Claremont Middle School

Golden Gate School

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

Sante Fe School

Shattuck Neighborhood Action Coalition
Verdese Carter Middle School

Washington School
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Tract 08

Golden Gate School

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

Shattuck Neighborhood Action Coalition
Verdese Carter Middle School

Tract 09

Golden Gate School

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

Sante Fe School

Shattuck Neighborhood Action Coalition
Verdese Carter Middle School

Tract 10

Emerson School
Foster Middle School
Golden Gate School
Hoover School
Longfellow School
McClymonds HS
Mosswood Community Alliance
Oakland Technical HS
OCD-North Oakland
OCD-West Oakland
Sante Fe School
Verdese Carter Middle

Tract 11

Broadway MacArthur Neighbors
Emerson School

Longfellow School

Mosswood Community Alliance
North Oakland District Community Council
Oakland Technical HS
OCD-North Oakland

OCD-West Oakland

Peralta Year Round

Sante Fe School

Temescal Neighbors Together
Verdese Carter Middle School
Westlake JHS

Tract 12

Broadway MacArthur Neighbors

Emerson School

Golden Gate School

Longfellow School

Mosswood Community Alliance

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

OCD-West Oakland

Peralta Year Round

Rockridge Community Planning Council
Temescal Neighbors Together

Verdese Carter Middle School

Tract 13

Coalition for West Oakland Revitalization, Inc.
Economic Council for West Oakland Revitalization
Emerson School

Foster Middle School

Hoover-Durant-Grove "L" Neighborhood Group
Hoover School

Manzanita Year Round

Mosswood Community Alliance

North Oakland District Community Council
Oakland Technical HS

OCD-North Oakland

OCD-West Oakland

Oak Center Neighborhood Association

Westlake JHS

West Oakland Coalition for Environmental Health

Tract 14

Assoc. of Africans and African Americans
Coalition for West Oakland Revitalization, Inc.
Economic Council for West Oakland Revitalization
Foster Middle School

Hoover-Durant-Grove "L" Neighborhood Group
Hoover School

Longfellow School

McClymonds HS

Mosswood Community Alliance

Oakland Technical HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 15

Assoc. of Africans and African Americans
Coalition for West Oakland Revitalization, Inc.
Economic Council for West Oakland Revitalization
Emerson School

Foster Middle School

Hoover-Durant-Grove "L" Neighborhood Group
Hoover School

McClymonds HS

Mosswood Community Alliance

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 16
Assoc. of Africans and African Americans
Bella Vista Year Round
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Coalition for West Oakland Revitalization, Inc.
Economic Council for West Oakland Revitalization
Foster Middle School

Hoover-Durant-Grove "L" Neighborhood Group
Hoover School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 17

Assoc. of Africans and African Americans
Coalition for West Oakland Revitalization, Inc.
Economic Council for West Oakland Revitalization
Foster Middle School

Franklin Year Round

Garfield Year Round

Hawthorne Year Round

Hoover-Durant-Grove "L" Neighborhood Group
Hoover School

Jubilee West, Inc.

Lowell Middle School

Longfellow School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

Prescott School

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 18

Assoc. of Africans and African Americans
Chester Street Community Organization

Coalition for West Oakland Revitalization, Inc.
Economic Council for West Oakland Revitalization
Jubilee West, Inc.

Lowell Middle School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

Prescott School

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 19

Assoc. of Africans and African Americans
Chester Street Community Organization
Coalition for West Oakland Revitalization, Inc.
Cole School

Economic Council for West Oakland Revitalization
Jubilee West, Inc.

Lowell Middle School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

Prescott School
West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 20

Assoc. of Africans and African Americans

Chester Street Community Organization

Coalition for West Oakland Revitalization, Inc.
Cole School

Economic Council for West Oakland Revitalization
Jack London Neighborhood Assoc.

Jubilee West, Inc.

M.L. King Jr. School

Lowell Middle School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-Chinatown/Central

OCD-West Oakland

South of the Nimitz Improvement Council (SONIC)
West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 21

Assoc. of Africans and African Americans
Economic Council for West Oakland Revitalization
Chester Street Community Organization

Coalition for West Oakland Revitalization, Inc.
Cole School

Hoover-Durant-Grove "L" Neighborhood Group
Jubilee West, Inc.

Lowell Middle School

M.L. King Jr. School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 22

Assoc. of Africans and African Americans
Chester Street Community Organization

Coalition for West Oakland Revitalization, Inc.
Cole School

Economic Council for West Oakland Revitalization
Jubilee West, Inc.

Lowell Middle School

M.L. King Jr. School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

Prescott School

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 23
Assoc. of Africans and African Americans
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Bella Vista Year Round

Chester Street Community Organization

Coalition for West Oakland Revitalization, Inc.
Cole School

Economic Council for West Oakland Revitalization
Franklin Year Round

Garfield Year Round

Hoover-Durant-Grove "L" Neighborhood Group
Jubilee West, Inc.

Lowell Middle School

M.L. King Jr. School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

Prescott School

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 24

Assoc. of Africans and African Americans
Coalition for West Oakland Revitalization, Inc.
Cole School

Economic Council for West Oakland Revitalization
Hoover-Durant-Grove "L" Neighborhood Group
Jubilee West, Inc.

Lafayette School

Lowell Middle School

M.L. King Jr. School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 25

Assoc. of Africans and African Americans
Coalition for West Oakland Revitalization, Inc.
Cole School

Economic Council for West Oakland Revitalization
Hoover-Durant-Grove "L" Neighborhood Group
Jubilee West, Inc.

Lowell Middle School

M.L. King Jr. School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-West Oakland

West Oakland Coalition for Environmental Health
West Oakland Commerce Assoc.

Tract 26

Assoc. of Africans and African Americans
Coalition for West Oakland Revitalization, Inc.
Cole School

Economic Council for West Oakland Revitalization
Hoover-Durant-Grove "L" Neighborhood Group
Jubilee West, Inc.

Lafayette School

Lincoln School

Lowell Middle School

M.L. King Jr. School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-Chinatown/Central

OCD-West Oakland

West Oakland Coalition for Environmental Health

Tract 27

Assoc. of Africans and African Americans
Coalition for West Oakland Revitalization, Inc.
Economic Council for West Oakland Revitalization
Lafayette School

Lowell Middle School

McClymonds HS

Oak Center Neighborhood Assoc. (OCNA)
OCD-Chinatown/Central

OCD-West Oakland

West Oakland Coalition for Environmental Health

Tract 28

Assoc. of Africans and African Americans
Central Business District Assoc. of Oakland
Coalition for West Oakland Revitalization, Inc.
Hoover-Durant-Grove "L" Neighborhood Group
Lafayette School

Lakeview School

Lincoln School

Oak Center Neighborhood Assoc. (OCNA)
Oakland Technical HS

OCD-Chinatown/Central

OCD-West Oakland

West Oakland Coalition for Environmental Health

Tract 29

Central Business District Assoc. of Oakland
Lakeview School

Lincoln School

Oakland Technical HS
OCD-Chinatown/Central

OCD-West Oakland

Westlake JHS

Tract 30

Central Business District Assoc. of Oakland
Laney Neighborhood Assoc.

Lincoln School

Oakland Technical HS
OCD-Chinatown/Central

OCD-West Oakland

Westlake JHS
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Tract 31

Central Business District Assoc. of Oakland
Coalition for West Oakland Revitalization, Inc.
Cole School

Hoover-Durant-Grove "L" Neighborhood Group
Lafayette School

Lincoln School

Oakland Technical HS

OCD-Chinatown/Central

OCD-West Oakland

Westlake JHS

West Oakland Coalition for Environmental Health

Tract 32

Cole School

Jack London Neighborhood Assoc.

Laney Neighborhood Assoc.

Lincoln School

Oak Center Neighborhood Assoc. (OCNA)
Oakland Technical HS
OCD-Chinatown/Central

OCD-West Oakland

South of the Nimitz Improvement Council (SONIC)

Westlake JHS
West Oakland Coalition for Environmental Health

Tract 33

Jack London Neighborhood Assoc.

Laney Neighborhood Assoc.

Lincoln School

Oak Center Neighborhood Assoc. (OCNA)
Oakland Technical HS
OCD-Chinatown/Central

South of the Nimitz Improvement Council (SONIC)

Westlake JHS

Tract 34

Adams Point Neighborhood Coalition
Adams Point Preservation Society (APPS)
The Lake Coalition

Lakeview School

Laney Neighborhood Assoc.

Lincoln School

Oak Center Neighborhood Assoc. (OCNA)
Oakland HS

Oakland Technical HS
OCD-Chinatown/Central

Westlake JHS

Tract 35

Adams Point Preservation Society (APPS)
Lakeview School

Mosswood Community Alliance

North Oakland District Community Council
Oak Center Neighborhood Assoc. (OCNA)
Oakland Technical HS

OCD-Chinatown/Central
OCD-West Oakland
Piedmont Ave. School
Westlake JHS

Tract 36

Adams Point Preservation Society (APPS)
The Lake Coalition

Lakeview School

North Oakland District Community Council
Oak Center Neighborhood Assoc. (OCNA)
Oakland HS

OCD-Chinatown/Central

Westlake JHS

Tract 37

Adams Point Preservation Society (APPS)
The Lake Coalition

Lakeview School

North Oakland District Community Council
Oak Center Neighborhood Assoc. (OCNA)
Oakland HS

OCD-Chinatown/Central

Westlake JHS

Tract 38

Adams Point Preservation Society (APPS)
Crocker Highlands School

Edna M Brewer JHS

Lakeview School

Oakland HS

OCD-Chinatown/Central

OCD-San Antonio

Westlake JHS

Tract 39

Adams Point Preservation Society (APPS)
Lakeview School

Oakland HS

OCD-Chinatown/Central

Oakland Technical HS

Tract 40

North Oakland District Community Council
OCD-Chinatown/Central

OCD-North Oakland

OCD-West Oakland

Oakland Technical HS

Piedmont Ave. Neighborhood Improvement League

(PANIL)

Piedmont Ave School
Verdese Carter Middle School
Westlake JHS

Tract 41
Emerson School
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Longfellow School

North Oakland District Community Council
OCD-Chinatown/Central

OCD-North Oakland

OCD-West Oakland

Oakland Technical HS

Piedmont Ave. Neighborhood Improvement League

(PANIL)
Piedmont Ave. School
Rockridge Community Planning Council (RCPC)

Tract 42

Alpine Terrace Neighborhood Assoc.
Chabot School

Claremont Middle School

Hillcrest School

Montclair School

Montera JHS

North Oakland District Community Council
OCD-Chinatown/Central

OCD-North Oakland

OCD-West Oakland

Oakland Technical HS

Rockridge Community Planning Council (RCPC)
Skyline HS

Tract 43

Alpine Terrace Neighborhood Assoc.

Chabot School

Claremont Middle School

Hillcrest School

North Oakland District Community Council
Rockridge Community Planning Council (RCPC)

Tract 44

Glen Arms Neighborhood Coalition
Montera JHS
OCD-Chinatown/Central
OCD-West Oakland

Skyline Blvd. Neighborhood Assoc.
Skyline HS

Thornhill School

Tract 45

Montclair School
Montera JHS
OCD-Chinatown/Central
OCD-San Antonio
Skyline HS

Thornhill School

Tract 46

Carl Munck School
Joaquin Miller School
Montclair School
Montera JHS

OCD-Chinatown/Central
OCD-Fruitvale
OCD-San Antonio

Tract 47

Bret Harte JHS

Edna M Brewer JHS
Glenview School
Joaquin Miller School
Lincoln-Charleston Street Organization
Montera JHS

Oakland HS
OCD-Chinatown/Central
OCD-Fruitvale
OCD-San Antonio
Sequoia School

Skyline HS

Tract 48

Bret Harte JHS

Dimond Improvement Association
Edna M Brewer JHS

Glenview School

Lincoln-Charleston Street Organization
Oakland HS

OCD-Fruitvale

OCD-San Antonio

Sequoia School

Tract 49

Dimond Improvement Association
Edna M Brewer JHS

Glenview Neighborhood Association
Glenview School

Manzanita Year Round

Oakland HS

OCD-Fruitvale

OCD-San Antonio

San Antonio-Community Development Corporation

(CDC)

Tract 50

Crocker Highlands School
Edna M Brewer JHS

Glenview Neighborhood Assoc.
Glenview School

Greater Mandana Action Committee (GMAC)

Lakeview School
Oakland HS
OCD-Chinatown/Central
OCD-San Antonio

San Antonio-Community Development Corporation

(CDC)
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Tract 51

Crocker Highlands School
Edna M Brewer JHS
Lakeview School

Oakland HS
OCD-Chinatown/Central
OCD-San Antonio

Tract 52

Adams Point Neighborhood Coalition

Brooklyn Neighborhood Preservation Association
Cleveland School

Edna M Brewer JHS

Lakeview School

Oakland HS

OCD-Chinatown/Central

OCD-San Antonio

San Antonio-Community Development Corporation
(CDC)

Tract 53

Adams Point Neighborhood Coalition

Brooklyn Neighborhood Preservation Association
Cleveland School

Edna M Brewer JHS

Franklin Year Round

Laney Neighborhood Assoc.

Oakland HS

OCD-Chinatown/Central

OCD-San Antonio

Roosevelt JHS

San Antonio-Community Development Corporation
(CDC)

Tract 54

Bella Vista Year Round

Brooklyn Neighborhood Preservation Association
Cleveland School

Edna M Brewer JHS

Franklin Year Round

Oakland HS

OCD-Chinatown/Central

OCD-San Antonio

Roosevelt JHS

San Antonio-Community Development Corporation
(CDC)

Tract 55

Allegro Neighborhood Group

Bella Vista Year Round

Brooklyn Neighborhood Preservation Association
Cleveland School

Edna M Brewer JHS

Oakland HS

OCD-San Antonio

Roosevelt JHS

San Antonio-Community Development Corporation
(CDC)

Tract 56

Bella Vista Year Round

Brooklyn Neighborhood Preservation Association
Cleveland School

Edna M Brewer JHS

Foster Middle School

Fruitvale School

Oakland HS

OCD-San Antonio

Roosevelt JHS

San Antonio-Community Development Corporation
(CDC)

Tract 57

Bella Vista Year Round

Brooklyn Neighborhood Preservation Association
Edna M Brewer JHS

Glenview School

Lockwood Year Round

Manzanita Year Round

Oakland HS

OCD-Fruitvale

OCD-San Antonio

Roosevelt JHS

San Antonio-Community Development Corporation
(CDC)

Tract 58

Bella Vista Area Neighbors

Bella Vista Year Round

Brooklyn Neighborhood Preservation Association
Edna M Brewer JHS

Garfield Year Round

Manzanita Year Round

Oakland HS

OCD-Fruitvale

OCD-San Antonio

Roosevelt JHS

San Antonio-Community Development Corporation
(CDC)

Wallace Street Neighborhood Assoc.

Tract 59

Bella Vista Year Round

Brooklyn Neighborhood Preservation Association
Franklin Year Round

Garfield Year Round

Oakland HS

OCD-Fruitvale

OCD-San Antonio

Roosevelt JHS

San Antonio-Community Development Corporation
(CDC)
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Tract 60

Brooklyn Neighborhood Preservation Association
Fifth Avenue Waterfront Coalition

Franklin Year Round

Fremont HS

Garfield Year Round

Jack London Neighborhood Association

Laney Neighborhood Association

Lazear School

Oakland HS

OCD-Chinatown/Central

OCD-Fruitvale

OCD-San Antonio

Roosevelt JHS

San Antonio-Community Development Corporation
(CDC)

Tract 61

Calvin Simmons JHS
Fremont HS

Garfield Year Round
Hawthorne Year Round
Jefferson Year Round
Lazear School

Melrose School
OCD-Central East Oakland
OCD-Fruitvale

OCD-San Antonio

People United for a Better Oakland (PUEBLO)
Roosevelt JHS

Tract 62

Brooklyn Neighborhood Preservation Association
Calvin Simmons JHS

Fremont HS

Garfield Year Round

Hawthorne Year Round

Manzanita Year Round

OCD-Fruitvale

OCD-San Antonio

People United for a Better Oakland (PUEBLO)
Roosevelt JHS

Tract 63

Brooklyn Neighborhood Preservation Association
Calvin Simmons JHS

Fremont HS

Hawthorne Year Round

Manzanita Year Round

Oakland HS

OCD-Fruitvale

OCD-San Antonio

People United for a Better Oakland (PUEBLO)
Roosevelt JHS

Tract 64

Bret Harte JHS

Brooklyn Neighborhood Preservation Association
Calvin Simmons JHS

Dimond Improvement Association

Edna M Brewer JHS

Fruitvale School

Glenview School

Manzanita Year Round

Oakland HS

OCD-Fruitvale

OCD-San Antonio

People United for a Better Oakland (PUEBLO)
Roosevelt JHS

Tract 65

Allendale Year Round
Bret Harte JHS

Calvin Simmons JHS
Fremont HS

Fruitvale School
Hawthorne Year Round
Jefferson Year Round
Manzanita Year Round
Oakland HS
OCD-Fruitvale

People United for a Better Oakland (PUEBLO)

Tract 66

Allendale Year Round

Bret Harte JHS

Dimond Improvement Association

Fremont HS

Fruitvale School

Laurel School

Lincoln-Charleston Street Organization
Oakland HS

OCD-Fruitvale

People United for a Better Oakland (PUEBLO)
Sheffield Avenue Neighborhood Association

Tract 67

Bret Harte JHS

Dimond Improvement Association
Laurel School

Lincoln-Charleston Street Organization
Montera JHS

Oakland HS

OCD-Fruitvale

Redwood Heights Improvement Assoc. Inc., (RHIA)
Redwood Heights School

Sequoia School

Skyline HS

Tract 68
Bret Harte JHS
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Fremont HS

Laurel School

Oakland HS

OCD-Fruitvale

Redwood Heights Improvement Assoc. Inc., (RHIA)
Redwood Heights School

Skyline HS

Tract 69

Bret Harte JHS

Fremont HS

John Swett School

Laurel School

OCD-Central East Oakland

OCD-Fruitvale

Redwood Heights Improvement Assoc. Inc., (RHIA)
Redwood Heights School

Skyline HS

Tract 70

Bret Harte JHS

Calvin Simmons JHS
Fremont HS

Fremont JHS

Frick JHS

High Street Neighborhood Alliance
Horace Mann Year Round
Laurel School

Maxwell Park School
OCD-Central East Oakland
OCD-Fruitvale
OCD-Central East Oakland

Tract 71

Allendale Year Round

Calvin Simmons JHS

Fremont HS

Garfield Year Round

High Street Neighborhood Alliance
Horace Mann Year Round
Jefferson Year Round

Manzanita Year Round
OCD-Central East Oakland
OCD-Fruitvale

People United for a Better Oakland (PUEBLO)

Tract 72

Brooklyn Neighborhood Preservation Assoc.
Calvin Simmons JHS

Fremont HS

Fruitvale Main Street

Hawthorne Year Round

Jefferson Year Round

OCD-Central East Oakland

OCD-Fruitvale

People United for a Better Oakland (PUEBLO)

Tract 73

Calvin Simmons JHS

Fremont JHS

Havenscourt JHS

Melrose School

OCD-Central East Oakland

People United for a Better Oakland (PUEBLO)

Tract 74

Calvin Simmons JHS

Fremont JHS

Frick JHS

Horace Mann Year Round

Manzanita Year Round

Melrose School

OCD-Central East Oakland

People United for a Better Oakland (PUEBLO)

Tract 75

Calvin Simmons JHS

Fremont JHS

Frick JHS

Havenscourt JHS

Horace Mann Year Round

OCD-Central East Oakland

People United for a Better Oakland (PUEBLO)
Whittier Year Round

Tract 76

Calvin Simmons JHS

Fremont JHS

Frick JHS

High Street Neighborhood Alliance

Horace Mann Year Round

Maxwell Park School

OCD-Central East Oakland

People United for a Better Oakland (PUEBLO)

Tract 77

Fairfax-Monticello Neighbors
Fremont JHS

Frick JHS

High Street Neighborhood Alliance
Horace Mann Year Round
Maxwell Park School

OCD-Central East Oakland
Sherman School

Tract 78

Calvin Simmons JHS

Fremont HS

Frick JHS

High Street Neighborhood Alliance
Horace Mann Year Round
Maxwell Park School

OCD-Central East Oakland
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OCD-Elmhurst
Sherman School
Webster Street Tract Neighbors

Tract 79

B.E.S.T. Neighborhood Association
Bret Harte JHS

Fremont HS

High Street Neighborhood Alliance
John Swett School

OCD-Central East Oakland
OCD-Elmhurst

Redwood Heights Improvement Assoc. Inc., (RHIA)
Redwood Heights School

Skyline HS

Webster Street Tract Neighbors

Tract 80

Carl Munck School

Howard School

Joaquin Miller School

Montera JHS

OCD-Central East Oakland

Redwood Heights Improvement Assoc. Inc., (RHIA)
Sherman School

Skyline School

Whittier Year Round

Tract 81

Bret Harte JHS

Burckhalter School

Carl Munck School

Howard School

John Swett

King Estates JHS

Leona Heights Improvement Assoc.

OCD-Central East Oakland

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Redwood Heights Improvement Assoc. Inc., (RHIA)
Skyline HS

Webster Tract Neighbors

Tract 82

Burbank School

Burckhalter School

Castlemont HS

Frick JHS

King Estates JHS

OCD-Central East Oakland

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Webster Tract Neighbors

Tract 83
Burbank School

Burckhalter School

Castlemont HS

Howard School

King Estate JHS

OCD-Central East Oakland

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Parker School

Webster Tract Neighbors

Tract 84

Burbank School
Castlemont HS

Frick JHS

Markham School
OCD-Central East Oakland
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Parker School

Webster School

Webster Tract Neighbors

Tract 85

Castlemont HS
Coliseum/Homeowner Association
Frick JHS

Havenscourt JHS

Markham School

OCD-Central East Oakland
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Webster School

Webster Tract Neighbors

Tract 86

Burbank School

Castlemont HS
Coliseum/Homeowner Association
Frick JHS

Havenscourt JHS

Markham School

OCD-Central East Oakland
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Webster Tract Neighbors

Whittier Year Round

Tract 87

Burbank School
Coliseum/Homeowner Association
Fremont HS

Frick JHS

Havenscourt JHS

Markham School

OCD-Central East Oakland
OCD-Elmhurst
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Organized People of EImhurst Neighborhood Assoc.

Sherman School
Webster Tract Neighbors
Whittier Year Round

Tract 88

Castlemont HS
Coliseum/Homeowner Association
Fremont HS

Havenscourt JHS

Lockwood Year Round
OCD-Central East Oakland
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.

Webster Tract Neighbors

Tract 89

Castlemont HS
Coliseum/Homeowner Association
Havenscourt JHS

Highland Year Round

Lockwood Year Round
OCD-Central East Oakland
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.

Webster Tract Neighbors

Tract 90

Brookfield School

Castlemont HS

Havenscourt JHS

James Madison Middle School
OCD-Central East Oakland
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.

Webster Tract Neighbors

Tract 91

Brookfield School

Castlemont HS

James Madison Middle School
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.

Sobrante Park School
Webster Tract Neighbors

Tract 92

Castlemont HS

James Madison Middle School
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.

Sobrante Park School
Webster Tract Neighbors

Tract 93
Castlemont HS

Coliseum/Homeowner Association

Concerned Citizens of EImhurst Neighborhood
Assoc.

Elmhurst Middle School

James Madison Middle School

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Stonehurst School

Webster Tract Neighbors

Tract 94

Castlemont HS

Coliseum/Homeowner Association

Elmhurst Middle School

Highland Year Round

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Stonehurst School

Webster Tract Neighbors

Tract 95

Castlemont HS

Coliseum/Homeowner Association

Elmhurst Middle School

Havenscourt JHS

Highland Year Round

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Webster Tract Neighbors

Tract 96

Castlemont HS
Coliseum/Homeowner Association
E Morris Cox School

Elmhurst Middle School

Frick JHS

Havenscourt JHS

Highland Year Round
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Webster School

Webster Tract Neighbors

Tract 97

Castlemont HS

Concerned Citizens of EImhurst Neighborhood
Assoc.

Cox Elementary School

Elmhurst Middle School

Frick JHS

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Parker School

Webster School

Webster Tract Neighbors
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Tract 98
Castlemont HS
Howard School
King Estates JHS
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.

Parker School

Sequoyah Hills/Oak Knoll Neighborhood Assoc.
Toler Heights Elementary School

Webster Tract Neighbors

Tract 99

Grass Valley School
Howard School
King Estates JHS
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.

Sequoyah Hills/Oak Knoll Neighborhood Assoc.
Skyline HS
Webster Tract Neighbors

Tract 100
Castlemont HS
Grass Valley School
King Estates JHS
Marshall School
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.

Sequoyah Hills/Oak Knoll Neighborhood Assoc.
Skyline HS
Webster Tract Neighbors

Tract 101

Castlemont HS

Cox Elementary School
King Estates JHS
Marshall School
OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Parker School

Toler Heights Elementary School

Webster Tract Neighbors

Tract 102

Castlemont HS

Concerned Citizens of EImhurst Neighborhood
Assoc.

Cox Elementary School

Elmhurst Middle School

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Webster Tract Neighbors

Tract 103

Castlemont HS

Coliseum/Homeowner Association

Concerned Citizens of EImhurst Neighborhood
Assoc.

Cox Elementary School

Elmhurst Middle School

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Webster Tract Neighbors

Tract 104

Castlemont HS

Coliseum/Homeowner Association

Concerned Citizens of EImhurst Neighborhood
Assoc.

Cox Elementary School

Elmhurst Middle School

OCD-Elmhurst

Organized People of EImhurst Neighborhood Assoc.
Webster Tract Neighbors
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LYNN: Insert ""Figure 2. Map of Oakland by Census Tract" file here
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B.2 School and CBO Addresses and Phone Numbers

Adams Point Neighborhood Coalition
Rev. Lucy Kolin

Resurrection Lutheran Church

397 Euclid Ave.

Oakland, CA 94610

(510) 444-5382

Adams Point Preservation Society
Ron Morra

Barbara Neustadter

P.O. Box 10823

Oakland, CA 94610-0823

(510) 451-2118/835-1132

(FAX) 208-3614

Allegro Neighborhood Group
Rosetta Moses

1202 E. 23" st.

Oakland, CA 94606

(510) 436-8938

(FAX) 436-8938

Allendale Year Round Elementary
3670 Penniman Ave.

Oakland, CA 94619

(510) 879-1010

(FAX) 879-1019

Alpine Terrace Neighborhood Assoc.
Carl Kuhnert

137 Alpine Terrace

Oakland, CA 94618

(510) 654-4062

Association of Africans and African Americans
Queen E. Thurston

P.O. Box 10612

Oakland, CA 94610-9991

(510) 452-4180

Bella Vista Area Neighbors
Terrel Brand

1171 Bay View Ave.
Oakland, CA 94610

(510) 534-2552

Bella Vista Year Round Elementary
1025 East 28" St.

Oakland, CA 94610

(510) 879-1020

(FAX) 879-1027

B.E.S.T. Neighborhood Assoc.
Don Lindley

3830 Enos Ave.

Oakland, CA 94619-2810
(510) 482-0350 / 530-5641

Bret Harte Junior High School
3700 Coolidge Avenue

Oakland, CA 94602

(510) 879-2060

(FAX) 879-2069

Broadway MacArthur Neighbors
Mary Sanichas

709 Paloma Ave.

Oakland, CA 94610-2448

(510) 763-6760

Brookfield School
401 Jones Ave.
Oakland, CA 94603
(510) 879-1030
(FAX) 879-1039

Brooklyn Neighborhood Preservation Assoc.
Bruno Brandli

2106 9" Ave.

Oakland, CA 94606

(510) 533-2792

Burbank School
3550 64" Avenue
Oakland, CA 94605
(510) 879-1040
(FAX) 879-1049

Burckhalter School
3994 Burckhalter Avenue
Oakland, CA 94605
(510) 879-1050

(FAX) 879-1059

Calvin Simmons Junior High School
2101 35" Avenue

Oakland, CA 94601

(510) 879-2050

(FAX) 879-2059

Carl Munck Elementary School
11900 Campus Drive

Oakland, CA 94619

(510) 879-1680

(FAX) 879-1689
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Castlemont High School
8601 MacArthur Blvd.
Oakland, CA 94605
(510) 879-3010

(FAX) 879-3019

Central Business District Assoc. of Oakland
Arthur S. Goldman

C/o Ritchie Commercial

1940 Webster Street

Oakland, CA 94612

(510) 834-6464

(FAX) 891-9453

Chabot Elementary School
6686 Chabot Road

Oakland, CA 94618

(510) 879-1060

(FAX) 879-1069

Chester Street Community Organization
Renee Morrison

343 Chester St.

Oakland, CA 94607

(510) 444-4494

Claremont Middle School
5750 College Avenue
Oakland, CA 94618

(510) 879-2010

(FAX) 879-2019

Cleveland Elementary School
745 Cleveland Street

Oakland, CA 94606

(510) 879-1080

(FAX) 879-1089

Coalition for West Oakland
Revitalization, Inc.

Mr. Arthur O’Neal

1801 Adeline St.

Suite #209

Oakland, CA 94607

(510) 644-2709

Cole School

1011 Union Street
Oakland, CA 94607
(510) 879-1090
(FAX) 879-1099

Coliseum/Homeowner Assoc.
Sylvester Grishy Sr.

1186 73" Ave.

Oakland, CA 94621

(510) 632-7694

(FAX) 632-7694

Concerned Citizens of EImhurst
Neighborhood Association, Inc.
Altha Washington

P.O. Box 43622

Oakland, CA 94624

(510) 632-5983

Cox Elementary School
9860 Sunnyside Street
Oakland, CA 94603
(510) 879-1100

(FAX) 879-1109

Crocker Highlands Elementary School
525 Midcrest Road

Oakland, CA 94610

(510) 879-1110

(FAX) 879-1119

Dimond Improvement Assoc.
Karen Marie Schroeder

P.O. Box 27355

Oakland, CA 94602

(510) 531-5351

Economic Council for West Oakland
Revitalization

Queen E. Thurston

P.O. Box 70321 Station D

Oakland, CA 94612-0321

(510) 452-4180

Edna Brewer Middle School
3748 13" Avenue

Oakland, CA 94610

(510) 879-2100

(FAX) 879-2362

Elmhurst Middle School
1800 98" Avenue
Oakland, CA 94603
(510) 879-2020

(FAX) 879-2029

Emerson Elementary School
4803 Lawton Avenue
Oakland, CA 94609

(510) 879-1150

(FAX) 879-1159
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Fifth Avenue Waterfront Coalition
Robin Bartoo

499 Embarcadero Suite 2-16
Oakland, CA 94606

(510) 465-2533

Foster Elementary School
2850 West Street

Oakland, CA 94608

(510) 879-2080

(FAX) 879-2089

Franklin Year Round Elementary
915 Foothill Blvd.

Oakland, CA 94606

(510) 879-1160

(FAX) 879-1164

Fremont High School
4610 Foothill Boulevard
Oakland, CA 94601
(510) 879-3020

(FAX) 879-3029

Frick Junior High School
2845 64™ Avenue
Oakland, CA 94605

(510) 879-2030

(FAX) 879-2039

Fruitvale Elementary School
3200 Boston Ave.

Oakland, CA 94602

(510) 879-1170

(FAX) 879-1179

Fruitvale Main Street

Darlene Drapkin

Spanish Speaking Unity Council
1900 Fruitvale Ave. #2A
Oakland, CA 94601

(510) 535-6912

(FAX) 534-7771

Garfield Year Round Elementary
1640 22" Avenue

Oakland, CA 94606

(510) 879-1180

(FAX) 879-1189

Glenview Elementary School
4215 La Cresta Avenue
Oakland, CA 94602

(510) 879-1190

(FAX) 879-1199

Glenview Neighborhood Assoc.
Michael Gabriel

3945 Greenwood Ave.

Oakland, CA 94602

(510) 482-3128 / 273-4074

Glen Arms Neighborhood Coalition
Vickie Wilcox

6078 Fairlane Dr.

Oakland, CA 94611

(510) 601-7593

(FAX) 296-8955

Golden Gate Elementary School
6200 San Pablo Ave.

Oakland, CA 94608

(510) 879-1200

(FAX) 879-1209

Grass Valley Elementary School
4720 Dunkirk Avenue

Oakland, CA 94605

(510) 879-1220

(FAX) 879-1229

Greater Mandana Action Coalition
David Flack

915 York St.

Oakland, CA 94610

(510) 465-0778

Havenscourt Junior High School
1390 66" Avenue

Oakland, CA 94621

(510) 879-2070

(FAX) 879-2079

Hawthorne Year Round Elementary
1700 28" Avenue

Oakland, CA 94601

(510) 879-1240

(FAX) 879-1249

High Street Neighborhood Alliance
Suzanne Tipton

P.O. Box 19143

Oakland, CA 94619

(510) 534-3429

(FAX) 534-3429

Highland Elementary School
8521 A Street

Oakland, CA 94621

(510) 879-1260

(FAX) 879-1269
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Hillcrest School

30 Marguerite Drive
Oakland, CA 94618
(510) 879-1270
(FAX) 879-1279

Hoover-Durant-Grove “L” Neighborhood Group

Georgia R. Davenport

3030 Martin Luther King Jr. Way
Oakland, CA 94609

(510) 655-9940

Hoover Elementary School
890 Brockhurst St.

Oakland, CA 94608

(510) 879-1700

(FAX) 879-1709

Horace Mann Year Round Elementary

5222 Ygnacio Avenue
Oakland, CA 94601
(510) 879-1360
(FAX) 879-1369

Howard Elementary School
8755 Fontaine Street
Oakland, CA 94605

(510) 879-1660

(FAX) 879-1669

Jack London Neighborhood Assoc.

Wilda L. White

247 Fourth Street, Loft 201
Oakland, CA 94607

(510) 452-3355

(FAX) 452-3800

James Madison Middle School
400 Capistrano Drive

Oakland, CA 94603

(510) 879-2150

(FAX) 879-2159

Jefferson Year Round Elementary
2035 40™ Avenue

Oakland, CA 94601

(510) 879-1280

(FAX) 879-1289

Joaquin Miller Elementary School
5525 Ascot Drive

Oakland, CA 94611

(510) 879-1420

(FAX) 879-1429

John Swett School
4551 Steele Street
Oakland, CA 94619
(501) 879-1560
(FAX) 879-1569

Jubilee West, Inc.
Josefina Vazquez
Larry Masuda

1485 8" St.
Oakland, CA 94607
(510) 839-6776

Kaiser School

25 South Hill Court
Oakland, CA 94618
(510) 879-1710
(FAX) 879-1719

King Estates Junior High School

8251 Fontaine Street
Oakland, CA 94605
(510) 879-2160
(FAX) 879-2169

Lafayette Elementary School
1700 Market Street

Oakland, CA 94607

(510) 879-1290

(FAX) 879-1299

The Lake Coalition
Phil Tagami

600 Grand Ave. #404
Oakland, CA 94610
(510) 268-8500

Lakeview Elementary School
746 Grand Avenue

Oakland, CA 94610

(510) 879-1300

(FAX) 879-1309

Laney Neighborhood Assoc.
Elaine R. Schiano

1100 4™ Ave.

Oakland, CA 94606

(510) 893-6703

Laurel Elementary School
3750 Brown Avenue
Oakland, CA 94619

(510) 879-1310

(FAX) 879-1319
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Lazear Elementary School
824 29™ Avenue

Oakland, CA 94601

(510) 879-1320

(FAX) 879-1329

Leona Heights Improvement Assoc.
Gordon L. Laverty

4540 Mountain View Ave.

Oakland, CA 94605

(510) 531-4860

(FAX) 531-0128

Lincoln Elementary School
225 11" Street

Oakland, CA 94607

(510) 879-1330

(FAX) 879-1339

Lincoln-Charleston Street Organization

Leila H. Moncharsh

440 Grand Ave., Suite #360
Oakland, CA 94610

(510) 433-0390

(510) 531-2715

Lockwood Year Round Elementary
6701 East 14™ St.

Oakland, CA 94621

(510) 879-1340

(FAX) 879-1349

Longfellow Elementary School
3877 Lusk Street

Oakland, CA 94608

(510) 879-1350

(FAX) 879-1359

Lowell Middle School
991 14" Street
Oakland, CA 94607
(510) 879-2090

(FAX) 879-2099

Manzanita Elementary School
2409 East 27" St.

Oakland, CA 94601

(510) 879-1370

(FAX) 879-1379

Markham Elementary School
7220 Krause Avenue

Oakland, CA 94605

(510) 879-1380

(FAX) 879-1389

Marshall Elementary School
3400 Malcolm Avenue
Oakland, CA 94605

(510) 879-1740

(FAX) 879-1749

M. L. King Jr. Elementary School
960 10" St.

Oakland, CA 94607

(510) 879-1820

(FAX) 879-1829

Maxwell Park Elementary School
4730 Fleming Avenue

Oakland, CA 94619

(510) 879-1390

(FAX) 879-1399

McClymonds High School
2607 Myrtle Street
Oakland, CA 94607

(510) 879-3030

(FAX) 879-1936

Melrose Elementary School
1325 53" Avenue

Oakland, CA 94601

(510) 879-1410

(FAX) 879-1419

Montclair Elementary School
1757 Mountain Boulevard
Oakland, CA 94611

(510) 879-1430

(FAX) 879-1439

Montera Junior High School
5555 Ascot Drive

Oakland, CA 94611

(510) 879-2110

(FAX) 879-2119

Mosswood Community Alliance
Donna Howell

458 37" St.

Oakland, CA 94609

(510) 420-5757

North Oakland District Community Council
Joel Tolbert

P.O. Box 21004

Oakland, CA 94620

(510) 654-7953
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Oak Center Neighborhood Assoc.
Ellen Wyrick-Parkinson

1420 Magnolia St.

Oakland, CA 94607

(510) 835-2290

(FAX) 835-2290

Oakland Community Development Districts (OCD)

OCD-Central East Oakland
Carolyn Sandidge

3526 65" Ave.

Oakland, CA 94605

(510) 238-3716 / 638-0483

OCD-Chinatown/Central
Ray King

325 Lenox Ave., #401
Oakland, CA 94610
(510) 238-3716 / 272-1523

OCD-Elmhurst

Gladys Green

1187 78" Ave.

Oakland, CA 94621

(510) 638-7583 / 238-3716

OCD-Fruitvale

Beverly Blythe

3424 Salisbury St.
Oakland, CA 94601

(510) 238-3716 / 533-1448

OCD-North Oakland
Shyaam Shabaka

5188 Coronado Ave.
Oakland, CA 94618

(510) 238-3716 / 653-5915

OCD-San Antonio
Cleveland Thomas

1615 10™ Ave.

Oakland, CA 94606
(510) 536-9750 / 238-3716

OCD-West Oakland
Janet Patterson

11208" St.,, D

Oakland, CA 94607

(510) 238-3716 / 832-4040

Oakland High School
1023 MacArthur Blvd.
Oakland, CA 94610
(510) 879-3040
(FAX) 879-3049

Oakland Technical High School
4351 Broadway

Oakland, CA 94611

(510) 879-3050

(FAX) 879-3059

Organized People of EImhurst Neighborhood
Assoc.

T.J. Lackey

P.O. Box 43034

Oakland, CA 94624-0034

(510) 430-8103

Parker Elementary School
7929 Ney Avenue

Oakland, CA 94605

(510) 879-1440

(FAX) 879-1449

Verdese Carter Middle School
132 E. 12" Street

Oakland, CA 94606

(510) 452-2010

(FAX) 452-2017

Peralta Year Round Elementary
460 63" st.

Oakland, CA 94609

(510) 879-1450

(FAX) 879-1459

Piedmont Avenue Elementary School
4314 Piedmont Avenue

Oakland, CA 94611

(510) 879-1460

(FAX) 879-1469

Piedmont Avenue Neighborhood Improvement
League

Valerie Winemiller

P.O. Box 20375

Oakland, CA 94620-0375

(510) 653-4552 / 654-5454

Prescott Elementary School
920 Campbell Street
Oakland, CA 94607

(510) 879-1470

(FAX) 879-1479

Redwood Heights Elementary School
4401 39™ Avenue

Oakland, CA 94619

(510) 879-1480

(FAX) 879-1489
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Redwood Heights Improvement Assoc., Inc.
Richard Cowan

P.O. Box 13097

Oakland, CA 94661

(510) 482-3471

Rockridge Community Planning Council
Chad Thompson

5530 Carlton

Oakland, CA 94618

(510) 654-5165

Roosevelt Junior High School
1926 19™ Avenue

Oakland, CA 94606

(510) 879-2120

(FAX) 879-2129

San Antonio — Community Development
Corporation (CDC)

Don Davenport

2228 E. 15" St.

Oakland, CA 94606

(510) 536-1715

(FAX) 536-4066

Santa Fe Elementary School
915 54" Street

Oakland, CA 94608

(510) 879-1500

(FAX) 879-1509

Sequoia Elementary School
3730 Lincoln Avenue
Oakland, CA 94602

(510) 879-1510

(FAX) 879-1519

Sequoyah Hills / Oak Knoll Neighborhood Assoc.
Lisa Maule

4030 Sequoyah Rd.

Oakland, CA 94605

(510) 568-4940

Shattuck Neighborhood Action Coalition
Don Link

6510 Raymond St.

Oakland, CA 94609

(510) 658-8632

(FAX) 658-4613

Sherman Elementary School
5328 Brann Street

Oakland, CA 94619

(510) 879-1530

(FAX) 879-1539

Skyline Boulevard Neighborhood Association
Steven Renten

6038 Skyline Blvd.

Oakland, CA 94611

(510) 654-7497

Skyline High School
12250 Skyline Boulevard
Oakland, CA 94619
(510) 879-3060

(FAX) 879-3069

Sobrante Park Elementary School
470 El Paseo Drive

Oakland, CA 94603

(510) 879-1540

(FAX) 879-1549

South of the Nimitz Improvement Council
(SONIC)

Mort Howard

229 Harrison St.

Oakland, CA 94607

(510) 893-9829

Stonehurst Elementary School
10315 E Street

Oakland, CA 94603

(510) 879-1550

(FAX) 879-1559

Temescal Neighbors Together
Josie Summers

416 45" St.

Oakland, CA 94609

(510) 601-0574

Thornhill Elementary School
5880 Thornhill Drive
Oakland, CA 94611

(510) 879-1570

(FAX) 879-1579

Toler Heights Elementary School
9736 Lawlor Street

Oakland, CA 94605

(510) 879-1590

(FAX) 879-1953
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Verdese Carter Middle School Whittier Year Round Elementary School

4521 Webster St. 6328 East 17" Street
Oakland, CA 94609 Oakland, CA 94621
(510) 879-2140 (510) 879-1630
(FAX) 879-2149 (FAX) 879-1639

Wallace Street Neighborhood Assoc.
Saill White

2600 Wallace St.

Oakland, CA 94606

(510) 536-9764

(FAX) 534-8454

Washington Elementary School
581 61% Street

Oakland, CA 94609

(510) 879-1610

(FAX) 879-1619

Webster Academy
8000 Birch Street
Oakland, CA 94621
(510) 879-1620
(FAX) 879-1629

The Webster Tract Neighbors Assoc.
Jacquee Castain

1633 84" Ave.

Oakland, CA 94621

(510) 568-5333 / 382-9727

(FAX) 382-9726

Westlake Junior High School
2629 Harrison Street

Oakland, CA 94612

(510) 879-2130

(FAX) 879-2139

West Oakland Coalition for Environmental
Health

Willie Keyes

1223 34™ St., Ste. 1000

Oakland, CA 94609

(510) 601-0928

West Oakland Commerce Assoc.
George Burtt

P.O. Box 1947

Orinda, CA 94563

(510) 839-6999

(FAX) (925) 283-9924
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APPENDIX C: CITY OF OAKLAND PERMIT TRACKING

The City of Oakland permit tracking control relies on three main components: interagency
communication, a one-stop shop for City permits, and the hazardous materials expertise of City
staff. Under the City’s permit tracking control, the regulatory agencies copy the City of Oakland
Fire Department, Hazardous Materials Management Program (HMMP), on all closure letters and
accompanying documentation, such as risk management plans. The HMMP, which has a seat at
the City’s “one-stop shop” Central Permit Counter, enters information on sites receiving
conditional closure into the Permit Tracking System (PTS). Sites where closure is not dependent
upon any conditions remaining in place are not flagged in the PTS. Closure documentation on
all sites is filed away for future reference in the HMMP library.

Permit applications are only routed to the HMMP for special review if they (1) involve work that
may alter the site conditions upon which regulatory closure was granted or (2) involve work that
may otherwise trigger compliance with a risk management plan (RMP). The procedures for
routing permit applications for special review categorize City permit applications into three

types:

[1 “No review” permits involve work that never threatens to alter the site conditions upon
which regulatory closure was granted or trigger compliance with an RMP (e.g., re-
roofing);

“Discretionary review” permits involve work that may, but often does not (e.g.,
electrical rewiring)

“Mandatory review” permits (for excavation work, grading work, land use changes and
variances) involve work that by its nature always necessitates special review.

Applications for “no review” permits undergo no special review and are immediately processed
under standard procedures. Applications for “discretionary review” permits frequently require
no special review and are immediately processed under standard procedures. However, if
Central Permit Counter staff reviews information available through the PTS and determines that
the proposed work may either alter site conditions or trigger RMP compliance, the application is
routed to the HMMP for special review. Applications for “mandatory review” permits are
always routed to the HMMP for special review.

The PTS does not allow for permits under special review to be issued until cleared in the PTS by
the HMMP. The HMMP consults its copies of the closure letter and any accompanying
documentation prior to making one of three determinations:

(1) issue the permit; no contamination-related concerns exist

(2) issue the permit once the applicant has shown how compliance with the closure letter or
RMP will be achieved

(3) direct the applicant to contact the regulatory agency that issued the closure letter to obtain
approval for the proposed work

Figures 3 and 4 present the regulatory and permitting decision-making processes for the permit
tracking control in flow chart form.
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Figure 3. Interagency Communication and Data Storage Procedures for Sites

Granted Closure

Regulatory agency copies City of
Oakland Hazardous Materials
Management Program (HMMP)
on closure letter and accompanying
documentation, including any risk
management plan (RMP).

HMMP flags site in the City’s Permit
Tracking System.

Is site closure conditional?

HMMP files closure letter and any
accompanying documentation for
future reference.

?

Figure 4. City of Oakland Permitting Process for Sites Granted Conditional Closure

h 4

Permit counter staff enters parcel
information for site at which permit
is applied for. PTS alerts staff that
there is a contamination issue at the
site through an on-screen message.

What type of special
routing is permit application
pe designated for?

Permit application is routed to
HMMP. HMMP reviews closure
letter and any accompanying
documentation, including risk
management plan.

Does permit counter
staff determine that application
eeds special review?

Is proposed
activity allowable under
onditions of closure?.

Permit application
undergoes normal processing
procedures.

HMMP attaches comments, cites
closure documentation if applicable,

routes application back to permit
counter.

Applicant directed to obtain
approval for the proposed activity
from regulatory agency that
issued closure letter.
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APPENDIX D: EXPOSURE ASSESSMENT WORKSHEET

The exposure assessment worksheet presented below (Figure 5) can assist you to identify
potential exposure pathways at your site. It is based on the worksheet presented in ASTM
(1995), Figure 2.** The worksheet has been modified to reflect the Oakland RBCA approach. A
larger version may be downloaded off of the ULR Program web page at www.oaklandpw.com.

The worksheet is read left to right. Begin by checking off the box for each primary source of
contamination at your site. Next, check off the box for each secondary source of contamination
originating from the primary source(s) at your site. For each secondary source identified, follow
the arrows and check off the box for each transport mechanism that may be transporting
contamination away from the source. Finally, for each transport mechanism identified, follow
the arrows and check off the box for each exposure pathway via which humans may potentially
be exposed to the contamination. Note that the exposure pathways “inhalation of outdoor air
vapors” and “inhalation of indoor air vapors” may apply to contamination in subsurface soil or
groundwater, or both.

All exposure pathways checked off should be addressed by your risk-based analysis and, if
necessary, by your corrective action plan.

Figure 5. Oakland RBCA Exposure Assessment Worksheet

. R Exposure
Primary Source Secondary Source Transport Mechanism Pathway

D Product storage
(tanks, drums, etc.) I: I: Atmospheric dispersion, I: Ingestion, dermal contact,

D » Surficial soil P volatilization, direct P inhalation of particulates
Piping/distribution contact from surficial soil
(manifolds, lines, |: I:
pumps, etc.)

D I: . Volatilization and . Inhalation of
Operations atmospheric dispersion outdoor air vapors
(wash areas, repair bays, » Subsurface soil
water treatment, blend- |: I:
ing tanks, formulation Volatilization and .
areas) » enclosed-space » Inhalation of

P indoor air vapors

D accumulation

\(Iivr:Stsuw dar':]Z?]meer]t o | Dissolved groundwater |: |:
Wellljs sludge di;pOZal g plume Leaching and/or .

! ! » — Ingestion of groundwater
etc.) groundwater transport

D Other (specify)

I: I: Mobile free-liquid I: Ingestion and dermal
P Free-phase liquid plume » mi rationq — contact with water used
9 for recreation
—P Surface water
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APPENDIX E: TIER 1 RISK-BASED SCREENING LEVELS

This appendix contains the complete set of Oakland Tier 1 RBSLs. The Oakland Tier 1 RBSLs
may be applied at all Oakland sites that meet the eligibility criteria specified in Section 2.2.

Please note that the Oakland RBCA look-up tables will be updated whenever new or better
information becomes available. It is recommended that you consult the ULR Program web page
at www.oaklandpw.com to make sure that you have the latest version of the look-up tables
before applying the Oakland Tier 1 RBSLs at your site.

For step-by-step assistance in reading the look-up tables, refer back to Section 2.4.
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Table 5. Oakland Tier 1 RBSLs

Medium Exposure Land Use Type of Risk Acenaph- | Acenaph- | .o ono | Anthracene Arsenic Barium Benz(a)- Benzene
Pathway thene thylene anthracene
. ) Carcinogenic 3.2E-01 2.5E-01 2.7E+00
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 3.1E+03 3.1E+03 4.8E+03 1.6E+04 2.0E+01 5.2E+03 8.1E+01
[mg/kg] Inhalation | Commercial/ | Carcinogenic 1.5E+00 7.9E-01 8.5E+00
Industrial Hazard 2.0E+04 2.0E+04 | 3.0E+04 1.0E+05 2.5E+02 9.4E+04 5.1E+02
halation of Residential Carcinogenic SAT 6.9E-02
) Hazard SAT SAT 1.5E+03 SAT 2.3E+00
Indoor Air
Vapors Commercial/ | Carcinogenic SAT 1.1E+00
e e Hazard SAT SAT 4.4E+04 SAT 6.6E+01
. halation of Residential Carcinogenic SAT 1.9E-01
Subsurface Soil ; Hazard SAT SAT 5.0E+03 SAT 7.6E+00
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT 7.3E-01
e Hazard SAT SAT 2.9E+04 SAT 4.4E+01
Ingestion of Residential Carcinogenic 4.4E+00 1.2E+02 6.8E-01 2.1E-03
Groundwater Hazard 2.0E+02 1.4E+02 3.6E-01 SAT 4.4E+00 1.2E+02 2.1E-03
'“l’;z‘;f;:y Commercial/ | Carcinogenic 4.4E+00 | 1.2E+02 2.9E+00 2.1E-03
Industrial Hazard SAT SAT 2.4E+00 SAT 4.4E+00 1.2E+02 2.1E-03
halation of Residential Carcinogenic >SOL 1.1E-01
) Hazard >S0OL >SOL 2.0E+04 >SOL 3.7E+00
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL 1.8E+00
eIt el Hazard >S0L >S0L 5.8E+05 >S0L 1.1E+02
nhalation of Residential Carcinogenic >SOL 5.6E+00
Groundwater [mg/l]| Outdoor Air Hazard >S0L >SOL 2.1E+05 >SOL 2.2E+02
Vapors Commercial/ | Carcinogenic >SOL 2.1E+01
e e Hazard >SOL >SOL >SOL >SOL 1.3E+03
. . Carcinogenic 5.0E-02 1.0E+00 5.6E-05 1.0E-03
Residential
Ingestion of Hazard 9.4E-01 9.4E-01 1.6E+00 >S0L 5.0E-02 1.0E+00 1.0E-03
Groundwater | o merciall | Carcinogenic 5.0E-02 1.0E+00 2.4E-04 1.0E-03
el Hazard >SOL >SOL 1.0E+01 >SOL 50E-02 | 1.0E+00 1.0E-03
Water Used for Ingestion/ Residential Carcinogenic 2.0E-03 1.6E-05 6.3E-03
Recreation [mg/l] Dermal Hazard 1.1E+00 17E+00 | 4.2E+01 >SOL 1.2E01 2.8E+01 1.8E-01
*|talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 5. Oakland Tier 1 RBSLs

Bis (2-

e Exposure Land Use Type of Risk Benzo(a)- Benzo(b)- Benzo(g,h,i)- Benzo(k)- Beryllium ethylhexyl) Butyl benzyl
Pathway pyrene fluoranthene perylene fluoranthene phthalate
phthalate
. . Carcinogenic 2.5E-02 2.5E-01 2.5E-01 4.5E+03 3.6E+01
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 2.1E+02 3.7E+02 1.0E+03 1.0E+04
[mg/kg] Inhalation Commercial/ | Carcinogenic |  7.9E-02 7.9E-01 7.9E-01 1.7E+04 1.1E+02
TS Ve Hazard 1.4E+03 6.8E+03 6.8E+03 6.8E+04
) . Carcinogenic SAT SAT SAT SAT
Inhalation of Residential
. Hazard SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT SAT SAT
Industrial Hazard SAT SAT
) . Carcinogenic SAT SAT SAT SAT
: Inhalation of Residential
Subsurface Soil : Hazard SAT SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT SAT SAT
Industrial Hazard SAT SAT
Ingestion of Residential Carcinogenic 6.2E+00 2.1E+00 2.1E+00 9.6E+00 3.7E+03
Groundwater Hazard 6.2E+00 SAT 9.6E+00 SAT SAT
Impacted by . . .
Leachate Commerplal/ Carcinogenic 6.2E+00 8.9E+00 8.9E+00 9.6E+00 1.6E+04
TS VETE] Hazard 6.2E+00 SAT 9.6E+00 SAT SAT
) . Carcinogenic >SOL >SOL >SOL >SOL
Inhalation of Residential
. Hazard >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL >SOL >SOL
I VETE) Hazard >SOL >SOL
) . Carcinogenic >SOL >SOL >SOL >SOL
Inhalation of Residential d
Groundwater [mg/l]| outdoor Air Hazar >SOoL >SOoL
Vapors Commercial/ [ Carcinogenic >SOL >SOL >SOL >SOL
IR Hazard >SOL >SOL
. . Carcinogenic 2.0E-04 5.6E-05 5.6E-05 4.0E-03 8.0E-03
Residential
Ingestion of Hazard 2.0E-04 >SOL 4.0E-03 3.1E-01 >SOL
Groundwater | o merciall | Carcinogenic |  2.0E-04 2.4E-04 2.4E-04 4.0E-03 3.4E-02
el Hazard 2.0E-04 >SOL 4.0E-03 >SOL >SOL
Water Used for Ingestion/ Residential Carcinogenic 1.1E-06 1.1E-05 1.2E-05 5.1E-02
Recreation [mg/l] Dermal Hazard >SOL 2.0E+00 >SOL >SOL
*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
Last Revised: January 1, 2000 54 Tier 1 RBSLs: Page 2 of 10




Table 5. Oakland Tier 1 RBSLs

. Exposure . . Carbon Carbon Chloro- Chromium Chromium
Medium Pathway Lol IE SRS || (CErrivim Disulfide Tetrachloride benzene Chlsieleny (D) (D]
) . Carcinogenic 2.1E+03 1.8E+00 9.1E+00 1.3E+00
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 3.7E+01 1.2E+03 3.3E+01 7.9E+02 4.8E+02 7.4E+04 3.7E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic 7.9E+03 5.6E+00 2.9E+01 8.7E+00
Industrial Hazard 6.8E+02 6.4E+03 2.1E+02 4.7E+03 3.0E+03 1.4E+06 6.8E+03
halation of Residential Carcinogenic 2.7E-02 3.3E-01
) Hazard 1.1E+00 4.6E-01 6.2E-01 1.2E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 4.3E-01 5.2E+00
el Hazard 3.3E+01 1.3E+01 1.8E+01 3.5E+02
- halation of Residential Carcinogenic 7.6E-02 9.2E-01
Subsurface Soil Outdoor Air Hazard 3.8E+00 1.5E+00 2.1E+00 4.1E+01
[mg/kg] Vapors Commercial/ | Carcinogenic 2.9E-01 3.5E+00
el Hazard 2.2E+01 8.8E+00 1.2E+01 2.4E+02
Ingestion of Residential Carcinogenic 1.1E+00 3.0E-03 6.6E-02 1.5E-01 2.9E+00
Groundwater Hazard 1.1E+00 2.9E+00 3.0E-03 6.6E-02 1.5E-01 8.5E+07 2.9E+00
'mLZZif:t:y Commerciall | Carcinogenic | 1.1E+00 3.0E-03 6.6E-02 1.5E-01 2.9E+00
Industrial Hazard 1.1E+00 1.9E+01 3.0E-03 6.6E-02 1.5E-01 5.6E+08 2.9E+00
halation of Residential Carcinogenic 1.6E-02 7.5E-01
. Hazard 2.1E+00 2.7E-01 2.4E+00 2.8E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 2.6E-01 1.2E+01
Inaliidrel Hazard 6.2E+01 7.8E+00 6.9E+01 8.0E+02
halation of Residential Carcinogenic 1.1E+00 3.4E+01
Groundwater [mg/l]| outdoor Air Hazard 1.7E+02 2.2E+01 2.0E+02 1.5E+03
Vapors Commercial/ | Carcinogenic 4.2E+00 1.3E+02
el Hazard 9.6E+02 1.3E+02 >SOL >SOL
_— Carcinogenic 5.0E-03 5.0E-04 7.0E-02 1.0E-01 5.0E-02
Residential
Ingestion of Hazard 5.0E-03 1.6E+00 5.0E-04 7.0E-02 1.0E-01 1.6E+01 5.0E-02
Groundwater | o merciall | Carcinogenic | 5.0E-03 5.0E-04 7.0E-02 1.0E-01 5.0E-02
ezl Hazard 5.0E-03 1.0E+01 5.0E-04 7.0E-02 1.0E-01 1.0E+02 5.0E-02
Water Used for Ingestion/ Residential Carcinogenic 4.1E-03 3.9E-02 6.8E-03
Recreation [mg/l] Dermal Hazard 2.0E-01 9.4E+00 7.1E-02 1.2E+00 1.9E+00 3.8E+02 1.9E+00
*|talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 5. Oakland Tier 1 RBSLs

. Exposure . . Dibenz(a,h)-
Medium Pathway Land Use Type of Risk | Chrysene Copper Cresol(-m) Cresol(-0) Cresol(-p) Cyanide -
N - ingestion! Residential Carcinogenic 2.5E+00 7.4E-02
Surficial Soil Derrmall Hazard 2.8E+03 2.6E+03 2.6E+03 2.6E+02 3.0E+03
[mg/kg] Inhalation Commercial/ [ Carcinogenic 7.9E+00 2.3E-01
I3l Hazard 5.0E+04 1.7E+04 1.7E+04 1.7E+03 | 5.5E+04
halation of Residential Carcinogenic SAT SAT
. Hazard SAT SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT
IR Hazard SAT SAT SAT
- halation of Residential Carcinogenic SAT SAT
Subsurface Soil : Hazard SAT SAT SAT
Ik Qutdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT
IR Hazard SAT SAT SAT
Ingestion of Residential Carcinogenic SAT 2.8E-01 6.0E+00 1.9E+00
Groundwater Hazard 2.8E-01 2.2E+00 2.3E+00 2.1E-01 6.0E+00
'mLZZif:t:y Commercial/ | Carcinogenic SAT 2.8E-01 6.0E+00 8.0E+00
Inaliidrel Hazard 2.8E-01 1.5E+01 1.5E+01 1.4E+00 | 6.0E+00
halation of Residential Carcinogenic >SOL >SOL
. Hazard >SOL >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL
TR Ve Hazard >SoL >SOL >SOL
halation of Residential Carcinogenic >SOL >SOL
Groundwater [mg/l]| outdoor Air Hazard >SOL >SoL >SoL
Vapors Commercial/ [ Carcinogenic >SOL >SOL
IR Hazard >SOL >SOL >SOL
. . Carcinogenic 5.6E-04 1.3E+00 2.0E-01 1.6E-05
Residential
Ingestion of Hazard 1.3E+00 7.8E-01 7.8E-01 7.8E-02 2.0E-01
Groundwater Commercial/ | Carcinogenic >SOL 1.3E+00 2.0E-01 7.0E-05
e el Hazard 1.3E+00 5.1E+00 5.1E+00 5.1E-01 2.0E-01
Water Used for Ingestion/ Residential Carcinogenic 1.6E-04 1.4E-06
Recreation [mg/I] Dermal Hazard 1.5E+01 6.7E+00 6.4E+00 59E-01 | 7.0E+00

*[talicized concentrations based on California MCLs

SAT = RBSL exceeds saturated soil concentration of chemical

>SOL = RBSL exceeds solubility of chemical in water
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Table 5. Oakland Tier 1 RBSLs

. Dichloro- . Dichloro- Dichloro- .
Medium Ean;ig:vL;re Land Use Type of Risk D|chlo(rloi_()ethane ethane chhlozci-lt?;hylene ethylene |ethene (trans (a)thr?:QZL?\in(éaiZ)
Y ’ (1,2-) (EDC) ' (cis 1,29) 12) :
. ) Carcinogenic 4.7E+01 3.9E+00 4.9E-01
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 4.9E+03 1.4E+02 4.3E+02 4 8E+02 9.5E+02 1.6E+03
[mg/kg] Inhalation Commercial/ | Carcinogenic 1.5E+02 1.2E+01 1.5E+00
Industrial Hazard 3.1E+04 8.8E+02 2.7E+03 3.0E+03 6.1E+03 1.0E+04
. . Carcinogenic 8.6E-01 1.7E-01 9.4E-03
Inhalation of Residential
) Hazard 1.3E+02 6.8E+00 3.0E+00 1.4E+01 1.9E+01
Indoor Air
Vapors Commercial/ Carcinogenic 1.4E+01 2.7E+00 1.5E-01
e e Hazard SAT 2.0E+02 8.7E+01 4.1E+02 5.4E+02
. . Carcinogenic 2.4E+00 4.8E-01 2.6E-02
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard 4 5E+02 2.3E+01 9.9E+00 4.7E+01 6.2E+01
[mg/kg] Vapors Commercial/ | Carcinogenic 9.1E+00 1.8E+00 1.0E-01
i Hazard SAT 1.3E+02 5.8E+01 2.8E+02 3.6E+02
Ingestion of Residential Carcinogenic 6.4E-03 3.8E-04 1.5E-02 8.2E-03 2.0E-02
Groundwater Hazard 6.4E-03 3.8E-04 1.5E-02 8.2E-03 2.0E-02 SAT
'"l’;z‘;f;:y Commercial/ | Carcinogenic 6.4E-03 3.8E-04 1.5E-02 8.2E-03 2.0E-02
Industrial Hazard 6.4E-03 3.8E-04 1.5E-02 8.2E-03 2.0E-02 SAT
. ) Carcinogenic 2.3E+00 7.2E-01 1.4E-02
Inhalation of Residential
) Hazard 3.6E+02 2.9E+01 4.3E+00 3.5E+01 3.2E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 3.6E+01 1.1E+01 2.2E-01
et ekl Hazard >SOL 8.3E+02 1.2E+02 1.0E+03 9.4E+02
. ) Carcinogenic 1.1E+02 1.8E+01 9.3E-01
Inhalation of Residential
Groundwater [mg/l]| Outdoor Air Hazard >S0OL 8.6E+02 3.5E+02 1.6E+03 2.0E+03
Vapors Commercial/ | Carcinogenic 4.0E+02 6.9E+01 3.5E+00
e EsiE Hazard >SOL 5.0E+03 2.0E+03 >SOL >SOL
_— Carcinogenic 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02
Residential
Ingestion of Hazard 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02 >S0OL
Groundwater | o merciall | Carcinogenic 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02
et Hazard 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02 >SOL
Water Used for Ingestion/ Residential Carcinogenic 2.1E-01 2.4E-02 1.3E-03
Recreation [mg/l] Dermal Hazard 1.9E+01 7.2E-01 1.2E+00 1.8E+00 3.5E+00 >SOL

*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 5. Oakland Tier 1 RBSLs

. . . Dinitro- .
. Exposure . Dimethyl- di-n-Butyl- di-n-octyl Dioxane Ethyl- Ethylene Flouran-
Medium Pathway Land Use Type of Risk phenol (2,4) phthalate phthalate to(lzui;le (1,4) benzene Dibromide thene
. ) Carcinogenic 9.7E-01 1.0E+01 8.4E-02
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 1.0E+03 5.2E+03 1.0E+03 5.1E+03 2.7E+00 2.1E+03
[mg/kg] Inhalation Commercial/ | Carcinogenic 3.0E+00 | 3.1E+01 2.6E-01
el il Hazard 6.7E+03 3.4E+04 6.8E+03 3.3E+04 1.7E+01 1.4E+04
. . Carcinogenic SAT SAT 2.8E-01
Inhalation of Residential
. Hazard SAT SAT SAT SAT 7.8E-01 SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT 4.5E+00
I Hazard SAT SAT SAT SAT 2.3E+01 SAT
. . Carcinogenic SAT SAT 7.9E-01
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard SAT SAT SAT SAT 2.6E+00 SAT
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT 3.0E+00
I Hazard SAT SAT SAT SAT 1.5E+01 SAT
Ingestion of Residential Carcinogenic 6.7E-04 1.8E-03 8.0E+00 7.8E-05
Groundwater Hazard 2.0E+00 3.9E+06 SAT 8.0E+00 7.8E-05 SAT
Impacted by . . .
Leachate Commer_ual/ Carcinogenic 2.9E-03 SAT 8.0E+00 7.8E-05
el il Hazard 1.3E+01 SAT SAT 8.0E+00 7.8E-05 SAT
. . Carcinogenic >SOL >SOL 5.7E-01
Inhalation of Residential
. Hazard >SOL >SOL >SOL >SOL 1.6E+00 >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL 9.0E+00
IRV Hazard >SOL >SOL >S0oL >S0oL 4.6E+01 >SOL
. ) Carcinogenic >SOL >SOL 8.7E+00
Inhalation of Residential
Groundwater [mg/I] Outdoor Air Hazard >SOL >SOL >SOL >SOL 2.9E+01 >SOL
Vapors Commercial/ | Carcinogenic >SOL >SOL 3.3E+01
LT Hazard >SOL >SOL >SOL >SOL 1.7E+02 >SOL
. . Carcinogenic 2.2E-04 2.5E-03 7.0E-01 5.0E-05
Residential
Ingestion of Hazard 3.1E-01 1.6E+00 >SOL 7.0E-01 5.0E-05 >SOL
Groundwater | o merciall | Carcinogenic 9.2E-04 | 1.1E-02 | 7.0E-01 5.0E-05
e Hazard 2.0E+00 1.0E+01 >SOL 7.0E-01 5.0E-05 >SOL
Water Used for Ingestion/ Residential Carcinogenic 6.4E-03 >SOL 5.9E-04
Recreation [mg/l] Dermal Hazard 2.7E+00 7.3E+00 2.1E-03 3.6E+00 1.7E-02 >SOL
*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 5. Oakland Tier 1 RBSLs

e — Indeno- Methyl Methvlene Methyl-
Medium P Land Use Type of Risk Fluorene (1,2,3-CD)- Mercury Methanol ethyl y_ napthalene MTBE
Pathway Chloride
pyrene ketone (2-)
. - Ingestion/ Residential Carcinogenic 2.5E-01 2.1E+01
Surficial Soil Derrmall Hazard 2.1E+03 4.7E+00 2.4E+04 | 2.6E+04 3.1E+03 2.0E+03 2.6E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic 7.9E-01 6.6E+01
I3l Hazard 1.4E+04 3.0E+01 1.5E+05 | 1.6E+05 | 2.0E+04 1.3E+04 1.7E+03
halation of Residential Carcinogenic SAT 1.3E+00
. Hazard SAT 1.2E+01 4,5E+04 6.9E+03 7.4E+02 SAT 4,4E+03
Indoor Air
Vapors Commercial/ | Carcinogenic SAT 2.0E+01
IR Hazard SAT SAT SAT SAT SAT SAT
- halation of Residential Carcinogenic SAT 3.5E+00
Subsurface Soil Outdoor Air Hazard SAT 4.0E+01 SAT 2.3E+04 2.5E+03 SAT SAT
[mg/kg] Vapors Commercial/ | Carcinogenic SAT 1.3E+01
IR Hazard SAT 2.3E+02 SAT SAT SAT SAT SAT
Ingestion of Residential Carcinogenic SAT 3.2E-01 3.1E-03 7.6E-03
Groundwater Hazard 2.6E+02 3.2E-01 1.7E+00 3.3E+00 3.1E-03 1.6E+02 7.6E-03
Inlzzitﬁ:t:y Commercial/ | Carcinogenic SAT 3.2E-01 3.1E-03 7.6E-03
Inaliidrel Hazard SAT 3.2E-01 11E+01 | 2.2E+01 | 3.1E-03 1.1E+03 7.6E-03
halation of Residential Carcinogenic >SOL 6.7E+00
Indoor Air Hazard >SOL 2.6E-01 6.5E+05 6.0E+04 4.0E+03 >SOL 2.4E+04
Vapors Commercial/ | Carcinogenic >SOL 1.1E+02
I VETE) Hazard >SOL 7.6E+00 >SOL >SOL >SOL >SOL >SOL
halation of Residential Carcinogenic >SOL 2.3E+02
Groundwater [mg/l] Outdoor Air Hazard >SOL 1.6E+01 >SOL >SOL >SOL >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL 8.7E+02
IR Hazard >soL 9.5E+01 >SoL >SOL >SOL >SOL >SOL
. . Carcinogenic >SOL 2.0E-03 5.0E-03 1.3E-02
Residential
Ingestion of Hazard 6.3E-01 2.0E-03 7.8E+00 9.4E+00 5.0E-03 6.3E-01 1.3E-02
Groundwater | o merciall | Carcinogenic >SOL 2.0E-03 5.0E-03 1.3E-02
e el Hazard >SOL 2.0E-03 51E+01 | 6.1E+01 5.0E-03 4.1E+00 1.3E-02
Water Used for Ingestion/ Residential Carcinogenic 7.0E-06 1.3E-01
Recreation [mg/I] Dermal Hazard 3.1E-01 3.6E-02 22E+02 | 15E+02 | 1.6E+01 6.1E-01 1.5E+00
*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 5. Oakland Tier 1 RBSLs

Medium Exposure Land Use Type of Risk Naphthalene Nickel Nitro- PCBs Phenan- Phenol Pyrene | Pyridine | Selenium
Pathway benzene threne
) . Carcinogenic 3.4E+04 5.5E+02 5.0E-02 2.8E+02
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 2.0E+03 1.5E+03 1.2E+00 1.6E+04 | 3.1E+04 | 1.6E+03 3.7E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic 1.3E+05 | 1.7E+03 | 1.8E-01 8.9E+02
Industrial Hazard 1.3E+04 2.7E+04 1.0E+01 | 1.0E+05 | 2.0E+05 | 1.0E+04 6.8E+03
. . Carcinogenic SAT 6.9E+01 2.9E+03
Inhalation of Residential
. Hazard SAT SAT SAT SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT 1.1E+03 4.6E+04
el Hazard SAT SAT SAT SAT SAT
) . Carcinogenic SAT 1.9E+02 8.1E+03
f Inhalation of Residential
Subsurface Soil ; Hazard SAT SAT SAT SAT SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ Carcinogenic SAT 7.3E+02 3.1E+04
el Hazard SAT SAT SAT SAT SAT
Ingestion of Residential | Carcinogenic 1.2E+00 2.0E+01 2.9E-01 | 4.7E+00 1.2E-01 | 7.7E-01
Groundwater Hazard 1.2E+00 2.0E+01 4.7E+00 SAT 1.0E+01 | SAT 7.7E-01
'mLZZif:t:y Commerciall | Carcinogenic 1.2E+00 20E+01 | 1.2E+00 | 4.7E+00 53E-01 | 7.7E-01
Industrial Hazard 1.2E+00 2.0E+01 4.7E+00 SAT 6.7E+01 | SAT 7.7E-01
) . Carcinogenic >SOL 2.3E-02 4.8E+03
Inhalation of Residential
. Hazard >SOL >SOL >SOL >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL 3.6E-01 7.7E+04
TR Ve Hazard >SOL >SOL >SOL >soL | >soL
) . Carcinogenic >SOL 3.2E-01 4.1E+04
Inhalation of Residential d
Groundwater [mg/l]| outdoor Air Hazan >SOL >SOL >SOL >SOL | >SOL
Vapors Commercial/ [ Carcinogenic >SOL >SOL 1.5E+05
el Hazard >SOL >SOL >SOL >soL | >soL
_— Carcinogenic 2.0E-02 1.0E-01 1.3E-01 5.0E-04 6.7E-02 | 5.0E-02
Residential
Ingestion of Hazard 2.0E-02 1.0E-01 5.0E-04 >SOL | 9.4E+00 | >SOL 5.0E-02
Groundwater | o merciall | Carcinogenic 2.0E-02 1.0E-01 57E-01 | 5.0E-04 2.9E-01 | 5.0E-02
ezl Hazard 2.0E-02 1.0E-01 5.0E-04 >SOL | 6.1E+01 | >SoOL 5.0E-02
Water Used for Ingestion/ Residential Carcinogenic 2.8E+00 1.6E-06 2.6E+00
Recreation [mg/l] Dermal Hazard 1.5E+00 7.9E+00 4.4E-05 >sOL | 1.5E+02 | >SoL 2.0E+00

*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 5. Oakland Tier 1 RBSLs

. Tetrachloro- TR Tetracthyl Trichloro- | Trichloro-
Medium Pa’zhwa Land Use Type of Risk Silver Stryene ethane ethylene (PCE) Lead y Toluene ethane ethane
v (1.12,2-) y (1.1,1) (11,27
. ) Carcinogenic 1.0E+00 5.7E+00 3.8E+00
o ] Ingestion/ Residential
Surficial Soil Dermall Hazard 3.7E+02 | 9.8E+03 1.2E+03 4.8E+02 5.2E-03 9.0E+03 1.8E+03 1.9E+02
[mg/kg] Inhalation Commerciall | Carcinogenic 3.1E+00 1.8E+01 1.2E+01
LT Hazard 6.8E+03 | 6.3E+04 7.9E+03 3.0E+03 3.4E-02 56E+04 | 12E+04 | 1.2E+03
. . Carcinogenic 7.4E-01 3.0E-01 5.4E-01
Inhalation of Residential
. Hazard SAT 1.0E+03 1.2E+01 3.6E+02 2.6E+02 3.1E+01
Indoor Air
Vapors Commercial/ Carcinogenic 1.2E+01 4.8E+00 8.7E+00
e e Hazard SAT SAT SAT SAT SAT 8.9E+02
. . Carcinogenic 2.1E+00 8.4E-01 1.5E+00
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard SAT SAT 4.1E+01 SAT 8.7E+02 1.0E+02
[mg/kg] Vapors Commercial/ | Carcinogenic 7.8E+00 3.2E+00 5.8E+00
i Hazard SAT SAT 2.4E+02 SAT SAT 5.9E+02
Ingestion of | Residential | C2"cinogenic | 2.5E+00 | 2.4E+00 3.0E-03 2.6E-02 2.4E+00 8.8E-01 7.8E-01 8.8E-03
Groundwater Hazard 2.5E+00 | 2.4E+00 3.0E-03 2.6E-02 2.4E+00 8.8E-01 7.8E-01 8.8E-03
'“l’;z‘;f;:y Commerciall | Carcinogenic | 2.5E+00 | 2.4E+00 3.0E-03 2.6E-02 24E+00 | 88E-0L | 7.8E-01 | 8.8E-03
LY Hazard 256400 | 2.4E+00 3.0E-03 2.6E-02 2.4E+00 8.8E-01 | 7.8E-01 8.8E-03
. . Carcinogenic 7.5E-01 2.0E-01 9.9E-01
Inhalation of Residential
. Hazard >SOL 1.0E+03 8.4E+00 2.1E+02 2.4E+02 5.6E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 1.2E+01 3.3E+00 1.6E+01
et ekl Hazard >SOL >SOL >S0L >SOL >SOL 1.6E+03
. ) Carcinogenic 1.1E+01 1.3E+01 2.2E+01
Inhalation of Residential
Groundwater [mg/] | outdoor Ai Hazard >SOL >SOL >SOL >SOL >SOL 1.5E+03
Vapors Commercial/ | Carcinogenic 4.1E+01 5.1E+01 8.4E+01
e EiE Hazard >SOL >SOL >SOL >SOL >SOL >SOL
o Carcinogenic | 1.0E-01 | 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Residential
Ingestion of Hazard 1.0E-01 | 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Groundwater | o merciall | Carcinogenic | 1.0E-01 | 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
et Hazard 1.0E-01 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Water Used for Ingestion/ Residential Carcinogenic 4.5E-03 6.0E-03 1.8E-02
Recreation [mg/l] Dermal Hazard 2.1E+00 | 9.3E+00 4.9E+00 5.3E-01 6.7E-06 11E+01 | 4.3E+00 7.8E-01

*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 5. Oakland Tier 1 RBSLs

Exposure Uil Vinyl
Medium P Land Use Type of Risk ethylene Vanadium M Xylenes Zinc
Pathway Chloride
(TCE)
. . Ingestion/ Residential Carcinogenic 1.9E+01 5.0E-01
Surficial Soil Dermal/ Hazard 2.9E+02 5.2E+02 5.4E+04 | 2.2E+04
[mg/kg] Inhalation Commercial/ | Carcinogenic 5.9E+01 1.6E+00
et ekl Hazard 1.8E+03 9.5E+03 3.0E+05 | 4.1E+05
halation of Residential Carcinogenic 1.1E+00 1.3E-03
. Hazard 1.3E+01 SAT
Indoor Air
Vapors Commercial/ | Carcinogenic 1.7E+01 2.1E-02
Industrial Hazard 3.6E+02 SAT
. halation of Residential Carcinogenic 3.0E+00 3.7E-03
Subsurface Soil ; Hazard 4.2E+01 SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic 1.1E+01 1.4E-02
Industrial Hazard 2.4E+02 SAT
Ingestion of Residential Carcinogenic 2.7E-02 6.5E-04 1.3E+01
Groundwater Hazard 2.7E-02 3.3E+02 6.5E-04 1.3E+01 8.8E+02
'“l’;z‘;f;:y Commercial/ | Carcinogenic | 2.7E-02 6.5E-04 | 1.3E+01
el el Hazard 2.7E-02 2.2E+03 6.5E-04 | 1.3E+01 | 5.8E+03
halation of Residential Carcinogenic 6.9E-01 3.7E-03
. Hazard 8.1E+00 >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic 1.1E+01 5.9E-02
LT Hazard 2.3E+02 >SOL
nhalation of Residential Carcinogenic 4.1E+01 2.5E-01
Groundwater [mg/l]| Outdoor Air Hazard 5.7E+02 >SOL
Vapors Commercial/ | Carcinogenic 1.5E+02 9.6E-01
LT Hazard >SOL >SoL
Residential Carcinogenic 5.0E-03 5.0E-04 1.8E+00
Ingestion of Hazard 5.0E-03 1.1E-01 5.0E-04 1.8E+00 4.7E+00
Groundwater | o1 merciall | Carcinogenic |  5.0E-03 5.0E-04 | 1.8E+00
e Hazard 5.0E-03 7.2E-01 5.0E-04 | 1.8E+00 | 3.1E+01
Water Used for Ingestion/ N Carcinogenic 4.6E-03 2.6E-03
. D | Residential
Recreation [mg/l] ermal Hazard 7.2E-02 2.8E+00 6.6E+01 | 1.2E+02
*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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APPENDIX F: TIER 2 SITE-SPECIFIC TARGET LEVELS

This appendix contains the complete set of Oakland Tier 2 SSTLs for Merritt sands, sandy silts
and clayey silts. The Oakland Tier 2 SSTLs may be applied only at sites that meet the eligibility
criteria specified in Section 2.2 and where one or more of the three soil types has been shown to
prevail (see Section 2.3.4).

Please note that the Oakland RBCA look-up tables will be updated whenever new or better
information becomes available. It is recommended that you consult the ULR Program web page
at www.oaklandpw.com to make sure that you have the latest version of the look-up tables
before applying the Oakland Tier 2 SSTLs at your site.

For step-by-step assistance in reading the look-up tables, refer back to Section 2.4.
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Table 6.

Oakland Tier 2 SSTLs for Merritt Sands

Medium Exposure Land Use Type of Risk Acenaph- | Acenaph- | .o ono | Anthracene Arsenic Barium Benz(a)- Benzene
Pathway thene thylene anthracene
) ) Carcinogenic 3.8E+00 3.7E+00 3.7E+01
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 3.9E+03 3.9E+03 5.8E+03 1.9E+04 2.2E+01 5.3E+03 9.9E+01
[mg/kg] Inhalation Commerciall | Carcinogenic 2.4E+01 1.6E+01 1.5E+02
Industrial Hazard 4.0E+04 4.0E+04 | 5.4E+04 2.0E+05 3.8E+02 1.2E+05 9.2E+02
halation of Residential Carcinogenic SAT 7.0E-01
) Hazard SAT SAT 1.8E+03 SAT 2.3E+00
Indoor Air
Vapors Commercial/ | Carcinogenic SAT 1.1E+01
e e Hazard SAT SAT 5.3E+04 SAT 6.7E+01
. halation of Residential Carcinogenic SAT 3.9E+00
Subsurface Soil ; Hazard SAT SAT 1.2E+04 SAT 1.6E+01
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT 1.5E+01
e e Hazard SAT SAT 7.0E+04 SAT 9.1E+01
Ingestion of Residential Carcinogenic 2.1E+01 6.0E+02 3.2E+01 1.0E-02
Groundwater Hazard SAT SAT 2.1E+00 SAT 2.1E+01 6.0E+02 1.0E-02
'“l’;z‘;f;:y Commercial/ | Carcinogenic 21E+01 | 6.0E+02 SAT 1.0E-02
Industrial Hazard SAT SAT 1.4E+01 SAT 2.1E+01 6.0E+02 1.0E-02
halation of Residential Carcinogenic >SOL 1.4E+00
) Hazard >SOL >S0OL 2.0E+04 >SOL 4.7E+00
Indoor Air
Vapors Commercial/ Carcinogenic >SOL 2.2E+01
eIt Hazard >S0L >S0L 5.9E+05 >S0L 1.4E+02
nhalation of Residential Carcinogenic >SOL 1.8E+02
Groundwater [mg/]| Outdoor Ai Hazard >S0L >S0OL 4.2E+05 >SOL 7.2E+02
Vapors Commercial/ | Carcinogenic >SOL 6.9E+02
ieEsiEl Hazard >SOL >SOL >SOL >SOL >SOL
. . Carcinogenic 5.0E-02 1.0E+00 5.6E-04 1.0E-03
Residential
Ingestion of Hazard 9.4E-01 9.4E-01 1.6E+00 >S0L 5.0E-02 1.0E+00 1.0E-03
Groundwater | o merciall | Carcinogenic 5.0E-02 1.0E+00 2.4E-03 1.0E-03
el Hazard >SOL >SOL 1.0E+01 >SOL 50E-02 | 1.0E+00 1.0E-03
Water Used for Ingestion/ Residential Carcinogenic 2.0E-02 1.6E-04 6.3E-02
Recreation [mg/l] Dermal Hazard 1.1E+00 17E+00 | 4.2E+01 >SOL 1.2E-01 2.8E+01 1.8E-01
*|talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands

. Bis (2-
e Exposure Land Use Type of Risk Benzo(a)- Benzo(b)- Benzo(g,h,i)- Benzo(k)- Beryllium ethylhexyl) Butyl benzyl
Pathway pyrene fluoranthene perylene fluoranthene phthalate
phthalate
. . Carcinogenic 3.7E-01 3.7E+00 3.7E+00 4.5E+04 5.3E+02
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 2.6E+02 3.8E+02 1.3E+03 1.3E+04
[mg/kg] Inhalation Commercial/ | Carcinogenic | 1.6E+00 1.6E+01 1.6E+01 1.7E+05 2.3E+03
TS Ve Hazard 2.7E+03 8.5E+03 1.4E+04 1.4E+05
) . Carcinogenic SAT SAT SAT SAT
Inhalation of Residential
. Hazard SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT SAT SAT
Industrial Hazard SAT SAT
) . Carcinogenic SAT SAT SAT SAT
: Inhalation of Residential
Subsurface Soil : Hazard SAT SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT SAT SAT
Industrial Hazard SAT SAT
Ingestion of Residential Carcinogenic SAT SAT SAT 4.6E+01 SAT
Groundwater Hazard SAT SAT 4.6E+01 SAT SAT
'mLZZif:t:y Commerciall | Carcinogenic SAT SAT SAT 4.6E+01 SAT
TS VETE] Hazard SAT SAT 4.6E+01 SAT SAT
) . Carcinogenic >SOL >SOL >SOL >SOL
Inhalation of Residential
. Hazard >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL >SOL >SOL
I VETE) Hazard >SOL >SOL
) . Carcinogenic >SOL >SOL >SOL >SOL
Inhalation of Residential d
Groundwater [mg/l]| outdoor Air Hazar >SOoL >SOoL
Vapors Commercial/ [ Carcinogenic >SOL >SOL >SOL >SOL
IR Hazard >SOL >SOL
. . Carcinogenic 2.0E-04 5.6E-04 5.6E-04 4.0E-03 8.0E-02
Residential
Ingestion of Hazard 2.0E-04 >SOL 4.0E-03 3.1E-01 >SOL
Groundwater | o merciall | Carcinogenic |  2.0E-04 >SOL >SOL 4.0E-03 >SOL
el Hazard 2.0E-04 >SOL 4.0E-03 >SOL >SOL
Water Used for Ingestion/ Residential Carcinogenic 1.1E-05 1.1E-04 1.2E-04 >SOL
Recreation [mg/l] Dermal Hazard >SOL 2.0E+00 >SOL >SOL
*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands

. Exposure . . Carbon Carbon Chloro- Chromium Chromium
Medium Pathway Lol IE SRS || (CErrivim Disulfide Tetrachloride benzene Chlsieleny (D) (D]
) . Carcinogenic 2.1E+04 2.5E+01 1.3E+02 1.4E+01
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 3.8E+01 1.3E+03 4.0E+01 9.2E+02 5.8E+02 7.7E+04 3.8E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic | 7.9E+04 1.0E+02 5.3E+02 1.1E+02
Industrial Hazard 8.5E+02 7.0E+03 3.6E+02 7.2E+03 5.4E+03 1.7E+06 8.5E+03
halation of Residential Carcinogenic 2.7E-01 3.4E+00
) Hazard 1.1E+00 4.5E-01 6.5E-01 1.3E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 4.3E+00 5.4E+01
el Hazard 3.3E+01 1.3E+01 1.9E+01 3.7E+02
- halation of Residential Carcinogenic 1.5E+00 1.9E+01
Subsurface Soil Outdoor Air Hazard 7.6E+00 3.0E+00 4.4E+00 8.5E+01
[mg/kg] Vapors Commercial/ | Carcinogenic 5.8E+00 7.2E+01
el Hazard 4.4E+01 1.8E+01 2.5E+01 4.9E+02
Ingestion of Residential Carcinogenic 5.5E+00 1.4E-02 3.3E-01 7.3E-01 1.4E+01
Groundwater Hazard 5.5E+00 1.4E+01 1.4E-02 3.3E-01 7.3E-01 4.1E+08 1.4E+01
'mLZZif:t:y Commerciall | Carcinogenic | 5.5E+00 1.4E-02 3.3E-01 7.3E-01 1.4E+01
Industrial Hazard 5.5E+00 9.1E+01 1.4E-02 3.3E-01 7.3E-01 2.7E+09 1.4E+01
halation of Residential Carcinogenic 2.7E-01 9.1E+00
. Hazard 3.3E+00 4,5E-01 4.0E+00 3.4E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 4.3E+00 1.4E+02
Inaliidrel Hazard 9.5E+01 1.3E+01 1.2E+02 9.8E+02
halation of Residential Carcinogenic 5.6E+01 1.0E+03
Groundwater [mg/l]| Outdoor Air Hazard 7.3E+02 1.1E+02 >S0L 4 5E+03
Vapors Commercial/ | Carcinogenic 2.1E+02 3.9E+03
el Hazard >SOL 6.5E+02 >SOL >SOL
N Carcinogenic 5.0E-03 5.0E-04 7.0E-02 1.0E-01 5.0E-02
Residential
Ingestion of Hazard 5.0E-03 1.6E+00 5.0E-04 7.0E-02 1.0E-01 1.6E+01 5.0E-02
Groundwater | o merciall | Carcinogenic | 5.0E-03 5.0E-04 7.0E-02 1.0E-01 5.0E-02
ezl Hazard 5.0E-03 1.0E+01 5.0E-04 7.0E-02 1.0E-01 1.0E+02 5.0E-02
Water Used for Ingestion/ Residential Carcinogenic 4.1E-02 3.9E-01 6.8E-02
Recreation [mg/l] Dermal Hazard 2.0E-01 9.4E+00 7.1E-02 1.2E+00 1.9E+00 3.8E+02 1.9E+00
*|talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands

. Exposure . . Dibenz(a,h)-
Medium Pathway Land Use Type of Risk | Chrysene Copper Cresol(-m) Cresol(-0) Cresol(-p) Cyanide anthracene
N - Ingestion/ Residential Carcinogenic 3.7E+01 1.1E+00
Surficial Soil Derrmall Hazard 2.8E+03 3.2E+03 3.2E+03 3.2E+02 3.1E+03
[mg/kg] Inhalation Commercial/ [ Carcinogenic 1.6E+02 4.7E+00
TS Ve Hazard 6.3E+04 3.3E+04 3.3E+04 3.3E+03 | 6.8E+04
halation of Residential Carcinogenic SAT SAT
. Hazard SAT SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT
Industrial Hazard SAT SAT SAT
- halation of Residential Carcinogenic SAT SAT
Subsurface Soil : Hazard SAT SAT SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT
Industrial Hazard SAT SAT SAT
Ingestion of Residential Carcinogenic SAT 1.7E+00 2.9E+01 9.1E+01
Groundwater Hazard 1.7E+00 1.1E+01 1.1E+01 1.0E+00 2.9E+01
'mLZZif:t:y Commerciall | Carcinogenic SAT 1.7E+00 2.9E+01 SAT
TS VETE] Hazard 1.7E+00 7.1E+01 7.4E+01 6.7E+00 | 2.9E+01
halation of Residential Carcinogenic >SOL >SOL
. Hazard >SOL >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL
I VETE) Hazard >SoL >SOL >SOL
halation of Residential Carcinogenic >SOL >SOL
Groundwater [mg/l]| outdoor Air Hazard >SOL >SoL >SoL
Vapors Commercial/ [ Carcinogenic >SOL >SOL
IR Hazard >SOL >SOL >SOL
. . Carcinogenic >SOL 1.3E+00 2.0E-01 1.6E-04
Residential
Ingestion of Hazard 1.3E+00 7.8E-01 7.8E-01 7.8E-02 2.0E-01
Groundwater | o merciall | Carcinogenic >SOL 1.3E+00 2.0E-01 7.0E-04
el Hazard 1.3E+00 5.1E+00 5.1E+00 5.1E-01 2.0E-01
Water Used for Ingestion/ N Carcinogenic >SOL 1.4E-05
. D | Residential
Recreation [mg/I] erma Hazard 1.5E+01 6.7E+00 6.4E+00 59E-01 | 7.0E+00

*[talicized concentrations based on California MCLs

SAT = RBSL exceeds saturated soil concentration of chemical

>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands

. Dichloro- . Dichloro- Dichloro- .
Medium Ean;ig:vL;re Land Use Type of Risk D|chlo(rloi_()ethane ethane chhlozci-lt?;hylene ethylene |ethene (trans (a)thr?:QZL?\in(éaiZ)
Y ’ (1,2-) (EDC) ' (cis 1,29) 12) :
. ) Carcinogenic 6.6E+02 5.3E+01 7.0E+00
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 6.0E+03 1.7E+02 5.2E+02 5.8E+02 1.2E+03 2.0E+03
[mg/kg] Inhalation Commercial/ | Carcinogenic 2.7E+03 2.2E+02 3.0E+01
Industrial Hazard 5.8E+04 1.6E+03 4.9E+03 5.4E+03 1.1E+04 2.0E+04
. . Carcinogenic 8.8E+00 1.8E+00 9.2E-02
Inhalation of Residential
) Hazard 1.4E+02 7.2E+00 2.9E+00 1.5E+01 1.9E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 1.4E+02 2.9E+01 1.5E+00
e e Hazard SAT 2.1E+02 8.5E+01 4.3E+02 5.5E+02
. . Carcinogenic 5.0E+01 1.0E+01 5.2E-01
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard 9.3E+02 4.8E+01 2.0E+01 9.9E+01 1.3E+02
[mg/kg] Vapors Commercial/ | Carcinogenic 1.9E+02 3.9E+01 2.0E+00
i Hazard SAT 2.8E+02 1.1E+02 5.7E+02 7.4E+02
Ingestion of Residential Carcinogenic 3.1E-02 1.9E-03 7.0E-02 4.0E-02 9.6E-02
Groundwater Hazard 3.1E-02 1.9E-03 7.0E-02 4.0E-02 9.6E-02 SAT
'"l’;z‘;f;:y Commercial/ | Carcinogenic 3.1E-02 1.9E-03 7.0E-02 4.0E-02 9.6E-02
Industrial Hazard 3.1E-02 1.9E-03 7.0E-02 4.0E-02 9.6E-02 SAT
. ) Carcinogenic 2.8E+01 7.7E+00 2.2E-01
Inhalation of Residential
) Hazard 4.3E+02 3.1E+01 7.0E+00 4.0E+01 4.2E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 4.4E+02 1.2E+02 3.5E+00
et ekl Hazard >SOL 8.9E+02 2.0E+02 1.2E+03 1.2E+03
. ) Carcinogenic 3.2E+03 4.1E+02 4.5E+01
Inhalation of Residential
Groundwater [mg/l]| Outdoor Air Hazard >SOL 2.0E+03 1.7E+03 >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL 1.6E+03 1.7E+02
e EsiE Hazard >SOL >SOL >SOL >SOL >SOL
_— Carcinogenic 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02
Residential
Ingestion of Hazard 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02 >SOL
Groundwater | o merciall | Carcinogenic 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02
et Hazard 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02 >SOL
Water Used for Ingestion/ Residential Carcinogenic 2.1E+00 2.4E-01 1.3E-02
Recreation [mg/l] Dermal Hazard 1.9E+01 7.2E-01 1.2E+00 1.8E+00 3.5E+00 >SOL

*Italicized concentrations based on California MCLs

SAT = RBSL exceeds saturated soil concentration of chemical

>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands
Exposure Dimethyl- di-n-Butyl- di-n-octyl Ui Dioxane Ethyl- Ethylene Flouran-
Medium Pathway Land Use Type of Risk phenol (2,4) phthalate phthalate to(lzui;le (1,4) benzene Dibromide thene
. ) Carcinogenic 1.4E+01 | 1.4E+02 1.2E+00
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 1.3E+03 6.5E+03 1.3E+03 6.3E+03 3.3E+00 2.6E+03
[mg/kg] Inhalation Commercial/ | Carcinogenic 6.0E+01 | 5.6E+02 5.2E+00
el il Hazard 1.3E+04 6.8E+04 1.4E+04 6.3E+04 3.1E+01 2.7E+04
. . Carcinogenic SAT SAT 2.9E+00
Inhalation of Residential
. Hazard SAT SAT SAT SAT 8.1E-01 SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT 4.6E+01
I Hazard SAT SAT SAT SAT 2.4E+01 SAT
. . Carcinogenic SAT SAT 1.6E+01
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard SAT SAT SAT SAT 5.4E+00 SAT
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT 6.2E+01
I Hazard SAT SAT SAT SAT 3.2E+01 SAT
Ingestion of Residential Carcinogenic 3.3E-02 SAT 3.8E+01 3.8E-04
Groundwater Hazard 9.9E+00 SAT SAT 3.8E+01 3.8E-04 SAT
'“l’;z‘;f;:y Commercial/ | Carcinogenic 1.4E-01 SAT 3.8E+01 3.8E-04
el il Hazard 6.5E+01 SAT SAT 3.8E+01 3.8E-04 SAT
. ) Carcinogenic >SOL >SOL 5.9E+00
Inhalation of Residential
. Hazard >SOL >SOL >SOL >SOL 1.6E+00 >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL 9.3E+01
IRV Hazard >SOL >SOL >SOL >SOL 4.8E+01 >SOL
. ) Carcinogenic >SOL >SOL 1.8E+02
Inhalation of Residential
Groundwater [mg/I] Outdoor Air Hazard >SOL >SOL >SOL >SOL 6.0E+01 >SOL
Vapors Commercial/ | Carcinogenic >SOL >SOL 6.9E+02
LT Hazard >SOL >SOL >SOL >SOL 3.5E+02 >SOL
. . Carcinogenic 2.2E-03 >SOL 7.0E-01 5.0E-05
Residential
Ingestion of Hazard 3.1E-01 1.6E+00 >SOL 7.0E-01 5.0E-05 >SOL
Groundwater | o merciall | Carcinogenic 9.2E-03 | >SoL 7.0E-01 5.0E-05
et Hazard 2.0E+00 1.0E+01 >SOL 7.0E-01 5.0E-05 >SOL
Water Used for Ingestion/ Residential Carcinogenic 6.4E-02 >SOL 5.9E-03
Recreation [mg/l] Dermal Hazard 2.7E+00 7.3E+00 2.1E-03 3.6E+00 1.7E-02 >S0L
*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands

e — Indeno- Methyl Methvlene Methyl-
Medium P Land Use Type of Risk Fluorene (1,2,3-CD)- Mercury Methanol ethyl y_ napthalene MTBE
Pathway Chloride
pyrene ketone (2-)
. - Ingestion/ Residential Carcinogenic 3.7E+00 3.0E+02
Surficial Soil Dermal/ Hazard 2.6E+03 5.8E+00 2.9E+04 | 3.1E+04 3.9E+03 2.5E+03 3.3E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic 1.6E+01 1.3E+03
I3l Hazard 2.7E+04 5.5E+01 2.7E+05 | 2.7E+05 | 4.0E+04 2.6E+04 3.4E+03
halation of Residential Carcinogenic SAT 1.3E+01
. Hazard SAT 1.2E+01 5.6E+04 7.9E+03 8.0E+02 SAT 4.8E+03
Indoor Air
Vapors Commercial/ | Carcinogenic SAT 2.1E+02
IR Hazard SAT SAT SAT SAT SAT SAT
- halation of Residential Carcinogenic SAT 7.6E+01
Subsurface Soil Outdoor Air Hazard SAT 8.2E+01 SAT SAT SAT SAT SAT
[mg/kg] Vapors Commercial/ | Carcinogenic SAT 2.9E+02
IR Hazard SAT 4.7E+02 SAT SAT SAT SAT SAT
Ingestion of Residential Carcinogenic SAT 1.5E+00 1.6E-02 4.0E-02
Groundwater Hazard SAT 1.5E+00 9.9E+00 1.8E+01 1.6E-02 7.7E+02 4.0E-02
'mLZZif:t:y Commercial/ | Carcinogenic SAT 1.5E+00 1.6E-02 4.0E-02
Inaliidrel Hazard SAT 1.5E+00 6.5E+01 | 1.2E+02 | 1.6E-02 SAT 4.0E-02
halation of Residential Carcinogenic >SOL 7.6E+01
. Hazard >SOL 3.4E-01 6.6E+05 6.2E+04 4.5E+03 >SOL 2.5E+04
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL 1.2E+03
I VETE) Hazard >SOL 9.8E+00 >SOL >SOL >SOL >SOL >SOL
halation of Residential Carcinogenic >SOL 5.8E+03
Groundwater [mg/l] Outdoor Air Hazard >SOL 5.4E+01 >SOL >SOL >SOL >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL >SOL
IR Hazard >soL 3.1E+02 >SOL >SOL >SOL >SoL >SOL
. . Carcinogenic >SOL 2.0E-03 5.0E-03 1.3E-02
Residential
Ingestion of Hazard 6.3E-01 2.0E-03 7.8E+00 9.4E+00 5.0E-03 6.3E-01 1.3E-02
Groundwater | o merciall | Carcinogenic >SOL 2.0E-03 5.0E-03 1.3E-02
e el Hazard >SOL 2.0E-03 51E+01 | 6.1E+01 5.0E-03 4.1E+00 1.3E-02
Water Used for Ingestion/ N Carcinogenic >SOL 1.3E+00
. D | Residential
Recreation [mg/I] erma Hazard 3.1E-01 3.6E-02 22E+02 | 15E+02 | 1.6E+01 6.1E-01 1.5E+00
*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands

Medium Exposure Land Use Type of Risk Naphthalene Nickel Nitro- PCBs Phenan- Phenol Pyrene | Pyridine | Selenium
Pathway benzene threne
) . Carcinogenic 3.4E+05 7.8E+03 6.5E-01 4.1E+03
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 2.5E+03 1.5E+03 1.4E+00 1.9E+04 | 3.8E+04 | 2.0E+03 3.8E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic 1.3E+06 3.3E+04 3.3E+00 1.7E+04
Industrial Hazard 2.5E+04 3.4E+04 1.8E+01 | 2.0E+05 | 3.9E+05 | 2.0E+04 8.5E+03
. . Carcinogenic SAT 6.9E+02 3.0E+04
Inhalation of Residential
) Hazard SAT SAT SAT SAT SAT
Indoor Air
Vapors Commercial/ Carcinogenic SAT SAT 4.8E+05
el Hazard SAT SAT SAT SAT SAT
. . Carcinogenic SAT SAT 1.6E+05
f Inhalation of Residential
Subsurface Soil ; Hazard SAT SAT SAT SAT SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ Carcinogenic SAT SAT 6.1E+05
el Hazard SAT SAT SAT SAT SAT
Ingestion of Residential Carcinogenic 5.8E+00 9.5E+01 1.4E+01 2.2E+01 6.1E+00 | 3.7E+00
Groundwater Hazard 5.8E+00 9.5E+01 2.2E+01 SAT 5.1E+01 SAT 3.7E+00
'mLZZif:t:y Commerciall | Carcinogenic 5.8E+00 95E+01 | 6.1E+01 | 2.2E+01 2.6E+01 | 3.7E+00
Industrial Hazard 5.8E+00 9.5E+01 2.2E+01 SAT 3.3E+02 | SAT 3.7E+00
. . Carcinogenic >SOL 2.4E-01 4.9E+04
Inhalation of Residential
) Hazard >SOL >SOL >SOL >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL 7.8E+05
Inaliidrel Hazard >SOL >SOL >SOL >soL | >soL
. . Carcinogenic >SOL >SOL 7.7E+05
Inhalation of Residential d
Groundwater [mg/l]| outdoor Air Hazan >SOL >SOL >SOL >SOL | >SOL
Vapors Commercial/ [ Carcinogenic >SOL >SOL >SOL
el Hazard >SOL >SOL >SOL >soL | >soL
_— Carcinogenic 2.0E-02 1.0E-01 1.3E+00 5.0E-04 6.7E-01 5.0E-02
Residential
Ingestion of Hazard 2.0E-02 1.0E-01 5.0E-04 >SOL 9.4E+00 | >SOL 5.0E-02
Groundwater . . .
Commercial/ Carcinogenic 2.0E-02 1.0E-01 5.7E+00 5.0E-04 2.9E+00 5.0E-02
ezl Hazard 2.0E-02 1.0E-01 5.0E-04 >SOL | 6.1E+01 | >SoOL 5.0E-02
Water Used for Ingestion/ Residential Carcinogenic 2.8E+01 1.6E-05 2.6E+01
Recreation [mg/l] Dermal Hazard 1.5E+00 7.9E+00 4.4E-05 >sOL | 1.5E+02 | >SoL 2.0E+00

*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands

. Tetrachloro- TR Tetracthyl Trichloro- | Trichloro-
Medium Pa’zhwa Land Use Type of Risk Silver Stryene ethane ethylene (PCE) Lead y Toluene ethane ethane
Y (1,122 y (11,19 (1,1,2)
. ) Carcinogenic 1.4E+01 8.1E+01 5.2E+01
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 3.8E+02 | 1.2E+04 1.5E+03 5.8E+02 6.5E-03 1.1E+04 2.2E+03 2.3E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic 5.6E+01 3.4E+02 2.1E+02
Industrial Hazard 8.5E+03 | 1.2E+05 1.4E+04 5.4E+03 6.8E-02 9.4E+04 | 2.3E+04 2.2E+03
. ) Carcinogenic 7.5E+00 3.0E+00 5.6E+00
Inhalation of Residential
. Hazard SAT 1.0E+03 1.2E+01 3.7E+02 2.6E+02 3.2E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 1.2E+02 4.8E+01 9.0E+01
e e Hazard SAT SAT SAT SAT SAT 9.2E+02
. ) Carcinogenic 4.3E+01 1.7E+01 3.2E+01
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard SAT SAT 8.3E+01 SAT SAT 2.1E+02
[mg/kg] Vapors Commercial/ | Carcinogenic 1.6E+02 6.5E+01 1.2E+02
i Hazard SAT SAT SAT SAT SAT 1.2E+03
Ingestion of | Residential | Carcinogenic | 12E+01 | 11E+01 1.5E-02 1.3E-01 SAT 4.2E+00 3.7E+00 4.3E-02
Groundwater Hazard 1.2E+01 | 1.1E+01 1.5E-02 1.3E-01 SAT 4.2E+00 3.7E+00 4.3E-02
'“l’;z‘;f;:y Commercial/ | Carcinogenic | 1.2E+01 | 1.1E+01 1.5E-02 1.3E-01 SAT 4.2E400 | 3.7E+00 4.3E-02
Industrial Hazard 1.2E+01 | 1.1E+01 1.5E-02 1.3E-01 SAT 42E+00 | 3.7E+00 4.3E-02
. ) Carcinogenic 7.8E+00 3.1E+00 1.1E+01
Inhalation of Residential
. Hazard >SOL 1.1E+03 1.3E+01 2.8E+02 3.7E+02 5.9E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 1.2E+02 5.0E+01 1.7E+02
et ekl Hazard >SOL >S0L >SOL >SOL >S0OL 1.7E+03
. ) Carcinogenic 2.2E+02 >SOL 4.9E+02
Inhalation of Residential
Groundwater [mg/] | outdoor Ai Hazard >SOL >SOL >SOL >SOL >SOL 3.3E+03
Vapors Commercial/ | Carcinogenic 8.5E+02 >SOL 1.9E+03
e EiE Hazard >SOL >SOL >SOL >SOL >SOL >SOL
o Carcinogenic | 1.0E-01 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Residential
Ingestion of Hazard 1.0E-01 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Groundwater | o merciall | Carcinogenic | 1.0E-01 | 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
et Hazard 1.0E-01 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Water Used for Ingestion/ Residential Carcinogenic 4.5E-02 6.0E-02 1.8E-01
Recreation [mg/l] Dermal Hazard 2.1E+00 | 9.3E+00 4.9E+00 5.3E-01 6.7E-06 1.1E+01 | 4.3E+00 7.8E-01

*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 6. Oakland Tier 2 SSTLs for Merritt Sands

Exposure Uil Vinyl
Medium P Land Use Type of Risk ethylene Vanadium M Xylenes Zinc
Pathway Chloride
(TCE)
. ) Carcinogenic 2.6E+02 6.9E+00
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 3.5E+02 5.4E+02 6.0E+04 | 2.3E+04
[mg/kg] Inhalation Commercial/ | Carcinogenic 1.1E+03 2.8E+01
et ekl Hazard 3.3E+03 1.2E+04 3.8E+05 | 5.1E+05
halation of Residential Carcinogenic 1.1E+01 1.3E-02
. Hazard 1.3E+01 SAT
Indoor Air
Vapors Commercial/ | Carcinogenic 1.7E+02 2.0E-01
Industrial Hazard 3.7E+02 SAT
. halation of Residential Carcinogenic 6.1E+01 7.1E-02
Subsurface Soil ; Hazard 8.5E+01 SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ Carcinogenic 2.3E+02 2.7E-01
Industrial Hazard 4.9E+02 SAT
Ingestion of Residential Carcinogenic 1.3E-01 2.9E-03 6.4E+01
Groundwater Hazard 1.3E-01 1.6E+03 2.9E-03 6.4E+01 4.2E+03
'“l’;z‘;f;:y Commercial/ | Carcinogenic | 1.3E-01 209E-03 | 6.4E+01
el el Hazard 1.3E-01 1.0E+04 209E-03 | 6.4E+01 | 2.8E+04
halation of Residential Carcinogenic 9.6E+00 6.0E-02
. Hazard 1.1E+01 >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic 1.5E+02 9.6E-01
IRV Hazard 3.3E+02 >SOL
nhalation of Residential Carcinogenic >SOL 1.2E+01
Groundwater [mg/l]| Outdoor Air Hazard >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL 4.7E+01
LT Hazard >SOL >SoL
Residential Carcinogenic 5.0E-03 5.0E-04 1.8E+00
Ingestion of Hazard 5.0E-03 1.1E-01 5.0E-04 1.8E+00 4.7E+00
Groundwater | o1 merciall | Carcinogenic |  5.0E-03 5.0E-04 | 1.8E+00
e Hazard 5.0E-03 7.2E-01 5.0E-04 | 1.8E+00 | 3.1E+01
Water Used for Ingestion/ N Carcinogenic 4.6E-02 2.6E-02
. D | Residential
Recreation [mg/l] ermal Hazard 7.2E-02 2.8E+00 6.6E+01 | 1.2E+02
*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7. Oakland Tier 2 SSTLs for Sandy Silts

Medium Exposure Land Use Type of Risk Acenaph- | Acenaph- | .o ono | Anthracene Arsenic Barium Benz(a)- Benzene
Pathway thene thylene anthracene
) ) Carcinogenic 3.2E+00 2.5E+00 2.7E+01
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 3.1E+03 3.1E+03 4.8E+03 1.6E+04 2.0E+01 5.2E+03 8.2E+01
[mg/kg] Inhalation Commercial/ | Carcinogenic 1.5E+01 7.9E+00 8.5E+01
Industrial Hazard 2.0E+04 2.0E+04 | 3.0E+04 1.0E+05 2.5E+02 9.4E+04 5.2E+02
halation of Residential Carcinogenic SAT 1.1E+00
) Hazard SAT SAT 3.3E+03 SAT 3.6E+00
Indoor Air
Vapors Commercial/ | Carcinogenic SAT 1.7E+01
e e Hazard SAT SAT 9.7E+04 SAT 1.1E+02
. halation of Residential Carcinogenic SAT 2.0E+01
Subsurface Soil ; Hazard SAT SAT 5.7E+04 SAT 8.0E+01
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT 7.7E+01
e e Hazard SAT SAT SAT SAT 4.7E+02
Ingestion of Residential Carcinogenic 8.9E+00 2.5E+02 2.0E+01 6.5E-03
Groundwater Hazard SAT SAT 1.6E+00 SAT 8.9E+00 2.5E+02 6.5E-03
'“E’;z‘;f:t:y Commercial/ | Carcinogenic 8.9E+00 | 2.5E+02 SAT 6.5E-03
Industrial Hazard SAT SAT 1.0E+01 SAT 8.9E+00 2.5E+02 6.5E-03
halation of Residential Carcinogenic >SOL 3.4E+00
) Hazard >SOL >S0OL 2.2E+04 >SOL 1.1E+01
Indoor Air
Vapors Commercial/ Carcinogenic >SOL 5.3E+01
eIt Hazard >SOL >SOL 6.2E+05 >SOL 3.2E+02
nhalation of Residential Carcinogenic >SOL 1.0E+03
Groundwater [mg/l]| outdoor Air Hazard >SOL >SOL >SOL >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL >SOL
ieEsiEl Hazard >SOL >SOL >SOL >SOL >SOL
. . Carcinogenic 5.0E-02 1.0E+00 5.6E-04 1.0E-03
Residential
Ingestion of Hazard 9.4E-01 9.4E-01 1.6E+00 >SOL 5.0E-02 1.0E+00 1.0E-03
Groundwater | o merciall | Carcinogenic 5.0E-02 1.0E+00 2.4E-03 1.0E-03
el Hazard >SOL >SOL 1.0E+01 >SOL 50E-02 | 1.0E+00 1.0E-03
Water Used for Ingestion/ Residential Carcinogenic 2.0E-02 1.6E-04 6.3E-02
Recreation [mg/l] Dermal Hazard 1.1E+00 17E+00 | 4.2E+01 >SOL 1.2E-01 2.8E+01 1.8E-01
*|talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7.

Oakland Tier 2 SSTLs for Sandy Silts

Bis (2-

e Exposure Land Use Type of Risk Benzo(a)- Benzo(b)- Benzo(g,h,i)- Benzo(k)- Beryllium ethylhexyl) Butyl benzyl
Pathway pyrene fluoranthene perylene fluoranthene phthalate
phthalate
. . Carcinogenic 2.5E-01 2.5E+00 2.5E+00 4.5E+04 3.6E+02
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 2.1E+02 3.7E+02 1.0E+03 1.0E+04
[mg/kg] Inhalation Commercial/ | Carcinogenic 7.9E-01 7.9E+00 7.9E+00 1.7E+05 1.1E+03
TS Ve Hazard 1.4E+03 6.8E+03 6.8E+03 6.8E+04
. . Carcinogenic SAT SAT SAT SAT
Inhalation of Residential
. Hazard SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT SAT SAT
Industrial Hazard SAT SAT
) . Carcinogenic SAT SAT SAT SAT
: Inhalation of Residential
Subsurface Soil ; Hazard SAT SAT
Ik Qutdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT SAT SAT
Industrial Hazard SAT SAT
Ingestion of Residential Carcinogenic 1.9E+01 SAT SAT 1.9E+01 SAT
Groundwater Hazard 1.9E+01 SAT 1.9E+01 SAT SAT
'mLZZif:t:y Commercial/ | Carcinogenic | 1.9E+01 SAT SAT 1.9E+01 SAT
TS VETE] Hazard 1.9E+01 SAT 1.9E+01 SAT SAT
) . Carcinogenic >SOL >SOL >SOL >SOL
Inhalation of Residential
. Hazard >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL >SOL >SOL
I VETE) Hazard >SOL >SOL
) . Carcinogenic >SOL >SOL >SOL >SOL
Inhalation of Residential d
Groundwater [mg/l]| outdoor Air Hazar >SOL >SOL
Vapors Commercial/ [ Carcinogenic >SOL >SOL >SOL >SOL
IR Hazard >SOL >SOL
. . Carcinogenic 2.0E-04 5.6E-04 5.6E-04 4.0E-03 8.0E-02
Residential
Ingestion of Hazard 2.0E-04 >SOL 4.0E-03 3.1E-01 >SOL
Groundwater | o merciall | Carcinogenic |  2.0E-04 >SOL >SOL 4.0E-03 >SOL
el Hazard 2.0E-04 >SOL 4.0E-03 >SOL >SOL
Water Used for Ingestion/ Residential Carcinogenic 1.1E-05 1.1E-04 1.2E-04 >SOL
Recreation [mg/l] Dermal Hazard >SOL 2.0E+00 >SOL >SOL
*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7. Oakland Tier 2 SSTLs for Sandy Silts

. Exposure . . Carbon Carbon Chloro- Chromium Chromium
Medium Pathway Lol IE SRS || (CErrivim Disulfide Tetrachloride benzene Chlsieleny (D) (D]
) . Carcinogenic 2.1E+04 1.8E+01 9.1E+01 1.3E+01
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 3.7E+01 1.3E+03 3.3E+01 8.0E+02 4.8E+02 7.4E+04 3.7E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic | 7.9E+04 5.7E+01 2.9E+02 8.7E+01
Industrial Hazard 6.8E+02 6.7E+03 2.1E+02 4.8E+03 3.0E+03 1.4E+06 6.8E+03
halation of Residential Carcinogenic 4.1E-01 5.3E+00
. Hazard 1.7E+00 6.8E-01 1.0E+00 2.0E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 6.5E+00 8.5E+01
el Hazard 5.0E+01 2.0E+01 3.0E+01 5.8E+02
- halation of Residential Carcinogenic 7.6E+00 9.9E+01
Subsurface Soil Outdoor Air Hazard 3.8E+01 1.5E+01 2.3E+01 4.4E+02
[mg/kg] Vapors Commercial/ | Carcinogenic 2.9E+01 3.8E+02
el Hazard 2.2E+02 8.8E+01 1.3E+02 2.5E+03
Ingestion of Residential Carcinogenic 2.3E+00 8.8E-03 2.1E-01 4.7E-01 5.8E+00
Groundwater Hazard 2.3E+00 8.5E+00 8.8E-03 2.1E-01 4.7E-01 1.7E+08 5.8E+00
'mLZZif:t:y Commerciall | Carcinogenic | 2.3E+00 8.8E-03 2.1E-01 4.7E-01 5.8E+00
Industrial Hazard 2.3E+00 5.6E+01 8.8E-03 2.1E-01 4.7E-01 1.1E+09 5.8E+00
halation of Residential Carcinogenic 1.3E+00 1.9E+01
) Hazard 1.2E+01 2.2E+00 2.1E+01 7.2E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 2.1E+01 3.1E+02
Inaliidrel Hazard 3.6E+02 6.4E+01 >SOL 2.1E+03
halation of Residential Carcinogenic 5.0E+02 5.4E+03
Groundwater [mg/l]| outdoor Air Hazard >SOL >SOL >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL >SOL
el Hazard >SOL >SOL >SOL >SOL
N Carcinogenic 5.0E-03 5.0E-04 7.0E-02 1.0E-01 5.0E-02
Residential
Ingestion of Hazard 5.0E-03 1.6E+00 5.0E-04 7.0E-02 1.0E-01 1.6E+01 5.0E-02
Groundwater | o merciall | Carcinogenic | 5.0E-03 5.0E-04 7.0E-02 1.0E-01 5.0E-02
ezl Hazard 5.0E-03 1.0E+01 5.0E-04 7.0E-02 1.0E-01 1.0E+02 5.0E-02
Water Used for Ingestion/ Residential Carcinogenic 4.1E-02 3.9E-01 6.8E-02
Recreation [mg/l] Dermal Hazard 2.0E-01 9.4E+00 7.1E-02 1.2E+00 1.9E+00 3.8E+02 1.9E+00
*|talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7. Oakland Tier 2 SSTLs for Sandy Silts

. Exposure . . Dibenz(a,h)-
Medium Pathway Land Use Type of Risk | Chrysene Copper Cresol(-m) Cresol(-0) Cresol(-p) Cyanide anthracene
N - Ingestion/ Residential Carcinogenic 2.5E+01 7.4E-01
Surficial Soil Derrmall Hazard 2.8E+03 2.6E+03 2.6E+03 2.6E+02 3.0E+03
[mg/kg] Inhalation Commercial/ [ Carcinogenic 7.9E+01 2.3E+00
TS Ve Hazard 5.0E+04 1.7E+04 1.7E+04 1.7E+03 | 5.5E+04
halation of Residential Carcinogenic SAT SAT
. Hazard SAT SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT
Industrial Hazard SAT SAT SAT
- halation of Residential Carcinogenic SAT SAT
Subsurface Soil : Hazard SAT SAT SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT
Industrial Hazard SAT SAT SAT
Ingestion of Residential Carcinogenic SAT 1.2E+00 1.2E+01 5.7E+01
Groundwater Hazard 1.2E+00 7.0E+00 7.3E+00 6.5E-01 1.2E+01
'mLZZif:t:y Commerciall | Carcinogenic SAT 1.2E+00 1.2E+01 SAT
TS VETE] Hazard 1.2E+00 4.5E+01 4.7E+01 43E+00 | 1.2E+01
halation of Residential Carcinogenic >SOL >SOL
. Hazard >SOL >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL
I VETE) Hazard >SoL >SOL >SOL
halation of Residential Carcinogenic >SOL >SOL
Groundwater [mg/l]| outdoor Air Hazard >SOL >SoL >SoL
Vapors Commercial/ [ Carcinogenic >SOL >SOL
IR Hazard >SOL >SOL >SOL
. . Carcinogenic >SOL 1.3E+00 2.0E-01 1.6E-04
Residential
Ingestion of Hazard 1.3E+00 7.8E-01 7.8E-01 7.8E-02 2.0E-01
Groundwater | o merciall | Carcinogenic >SOL 1.3E+00 2.0E-01 7.0E-04
el Hazard 1.3E+00 5.1E+00 5.1E+00 5.1E-01 2.0E-01
Water Used for Ingestion/ N Carcinogenic >SOL 1.4E-05
. D | Residential
Recreation [mg/I] erma Hazard 1.5E+01 6.7E+00 6.4E+00 59E-01 | 7.0E+00

*[talicized concentrations based on California MCLs

SAT = RBSL exceeds saturated soil concentration of chemical

>SOL = RBSL exceeds solubility of chemical in water

Last Revised: January 1, 2000

78

Tier 2 SSTLs for Sandy Silts: Page 4 of 10




Table 7. Oakland Tier 2 SSTLs for Sandy Silts

. Dichloro- . Dichloro- Dichloro- .
Medium Ean;ig:vL;re Land Use Type of Risk D|chlo(rloi_()ethane ethane chhlozci-lt?;hylene ethylene |ethene (trans (a)thr?:QZL?\in(éaiZ)
Y ’ (1,2-) (EDC) ' (cis 1,29) 12) :
. ) Carcinogenic 4.8E+02 3.9E+01 4.9E+00
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 4.9E+03 1.4E+02 4.3E+02 4 8E+02 9.6E+02 1.6E+03
[mg/kg] Inhalation Commercial/ | Carcinogenic 1.5E+03 1.2E+02 1.5E+01
Industrial Hazard 3.1E+04 8.8E+02 2.7E+03 3.0E+03 6.1E+03 1.0E+04
. ) Carcinogenic 1.4E+01 3.0E+00 1.4E-01
Inhalation of Residential
. Hazard 2.2E+02 1.2E+01 4.3E+00 2.3E+01 2.9E+01
Indoor Air
Vapors Commercial/ Carcinogenic 2.2E+02 4,7E+01 2.2E+00
e e Hazard SAT 3.4E+02 1.2E+02 6.7E+02 8.4E+02
. . Carcinogenic 2.6E+02 5.5E+01 2.5E+00
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard SAT 2.6E+02 9.5E+01 5.1E+02 6.4E+02
[mg/kg] Vapors Commercial/ | Carcinogenic 9.7E+02 2.1E+02 9.6E+00
i Hazard SAT 1.5E+03 5.5E+02 SAT 3.7E+03
Ingestion of Residential Carcinogenic 2.0E-02 1.3E-03 4.2E-02 2.6E-02 6.0E-02
Groundwater Hazard 2.0E-02 1.3E-03 4.2E-02 2.6E-02 6.0E-02 SAT
'"l’;z‘;f;:y Commerciall | Carcinogenic 2.0E-02 1.3E-03 4.2E-02 2.6E-02 6.0E-02
LY Hazard 2.0E-02 1.3E-03 4.2E-02 2.6E-02 6.0E-02 SAT
. . Carcinogenic 6.0E+01 1.1E+01 1.0E+00
Inhalation of Residential
. Hazard 9.4E+02 4.4E+01 3.2E+01 7.5E+01 1.0E+02
Indoor Air
Vapors Commercial/ | Carcinogenic 9.6E+02 1.7E+02 1.6E+01
et ekl Hazard >SOL 1.3E+03 9.2E+02 2.2E+03 3.0E+03
. ) Carcinogenic >SOL 1.8E+03 3.7E+02
Inhalation of Residential
Groundwater [mg/l]| Outdoor Air Hazard >SOL 8.4E+03 >SOL >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL 6.7E+03 1.4E+03
e EsiE Hazard >SOL >SOL >SOL >SOL >SOL
o Carcinogenic 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02
Residential
Ingestion of Hazard 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02 >SOL
Groundwater | o merciall | Carcinogenic 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02
et Hazard 5.0E-03 5.0E-04 6.0E-03 6.0E-03 1.0E-02 >SOL
Water Used for Ingestion/ Residential Carcinogenic 2.1E+00 2.4E-01 1.3E-02
Recreation [mg/l] Dermal Hazard 1.9E+01 7.2E-01 1.2E+00 1.8E+00 3.5E+00 >SOL

*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7.

Oakland Tier 2 SSTLs for Sandy Silts

Dinitro-

. Exposure . Dimethyl- di-n-Butyl- di-n-octyl Dioxane Ethyl- Ethylene Flouran-
Medium Pathway Land Use Type of Risk phenol (2,4) phthalate phthalate to(lzui;le (1,4) benzene Dibromide thene
. ) Carcinogenic 9.6E+00 | 1.0E+02 8.4E-01
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 1.0E+03 5.2E+03 1.0E+03 5.1E+03 2.7E+00 2.1E+03
[mg/kg] Inhalation Commerciall | Carcinogenic 3.0E+01 | 3.2E+02 2.6E+00
el il Hazard 6.7E+03 3.4E+04 6.8E+03 3.3E+04 1.7E+01 1.4E+04
. . Carcinogenic SAT SAT 4.6E+00
Inhalation of Residential
. Hazard SAT SAT SAT SAT 1.3E+00 SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT 7.4E+01
I Hazard SAT SAT SAT SAT 3.8E+01 SAT
. . Carcinogenic SAT SAT 8.4E+01
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard SAT SAT SAT SAT 2.8E+01 SAT
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT 3.2E+02
I Hazard SAT SAT SAT SAT 1.6E+02 SAT
Ingestion of Residential Carcinogenic 2.1E-02 SAT 2.4E+01 2.5E-04
Groundwater Hazard 6.3E+00 1.2E+07 SAT 2.4E+01 2.5E-04 SAT
Impacted by . . .
Leachate Commer_ual/ Carcinogenic 8.9E-02 SAT 2.4E+01 2.5E-04
el il Hazard 4.1E+01 SAT SAT 2.4E+01 2.5E-04 SAT
. ) Carcinogenic >SOL >SOL 7.0E+00
Inhalation of Residential
. Hazard >SOL >SOL >SOL >SOL 2.0E+00 >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL 1.1E+02
IRV Hazard >SOL >SOL >SOL >SOL 5.7E+01 >SOL
. ) Carcinogenic >SOL >SOL 6.8E+02
Inhalation of Residential
Groundwater [mg/I] Outdoor Air Hazard >SOL >SOL >SOL >SOL 2.2E+02 >SOL
Vapors Commercial/ | Carcinogenic >SOL >SOL 2.6E+03
LT Hazard >SOL >SOL >SOL >SOL 1.3E+03 >SOL
. . Carcinogenic 2.2E-03 >SOL 7.0E-01 5.0E-05
Residential
Ingestion of Hazard 3.1E-01 1.6E+00 >SOL 7.0E-01 5.0E-05 >SOL
Groundwater | o merciall | Carcinogenic 9.2E-03 | >SoL 7.0E-01 5.0E-05
et Hazard 2.0E+00 1.0E+01 >SOL 7.0E-01 5.0E-05 >SOL
Water Used for Ingestion/ Residential Carcinogenic 6.4E-02 >SOL 5.9E-03
Recreation [mg/l] Dermal Hazard 2.7E+00 7.3E+00 2.1E-03 3.6E+00 1.7E-02 >S0L
*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7.

Oakland Tier 2 SSTLs for Sandy Silts

e — Indeno- Methyl Methvlene Methyl-
Medium P Land Use Type of Risk Fluorene (1,2,3-CD)- Mercury Methanol ethyl y_ napthalene MTBE
Pathway Chloride
pyrene ketone (2-)
N - Ingestion/ Residential Carcinogenic 2.5E+00 2.1E+02
Surficial Soil Derrmall Hazard 2.1E+03 5.0E+00 2.4E+04 | 2.7E+04 3.1E+03 2.1E+03 2.6E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic 7.9E+00 6.6E+02
I3l Hazard 1.4E+04 3.2E+01 1.6E+05 | 1.7E+05 | 2.0E+04 1.3E+04 1.7E+03
halation of Residential Carcinogenic SAT 2.2E+01
. Hazard SAT 1.3E+01 1.0E+05 1.4E+04 1.3E+03 SAT 8.1E+03
Indoor Air
Vapors Commercial/ | Carcinogenic SAT 3.5E+02
IR Hazard SAT SAT SAT SAT SAT SAT
- halation of Residential Carcinogenic SAT 4.1E+02
Subsurface Soil Outdoor Air Hazard SAT 2.8E+02 SAT SAT SAT SAT SAT
[mg/kg] Vapors Commercial/ | Carcinogenic SAT 1.6E+03
IR Hazard SAT 1.6E+03 SAT SAT SAT SAT SAT
Ingestion of Residential Carcinogenic SAT 6.3E-01 1.0E-02 2.7E-02
Groundwater Hazard SAT 6.3E-01 7.5E+00 1.3E+01 1.0E-02 4.9E+02 2.7E-02
'mLZZif:t:y Commercial/ | Carcinogenic SAT 6.3E-01 1.0E-02 2.7E-02
Inaliidrel Hazard SAT 6.3E-01 49E+01 | 8.4E+01 | 1.0E-02 SAT 2.7E-02
halation of Residential Carcinogenic >SOL 1.3E+02
. Hazard >SOL 8.4E-01 6.6E+05 6.6E+04 7.5E+03 >SOL 3.0E+04
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL 2.0E+03
I VETE) Hazard >SOL 2.4E+01 >SOL >SOL >SOL >SOL >SOL
halation of Residential Carcinogenic >SOL >SOL
Groundwater [mg/l] Outdoor Air Hazard >SOL 3.1E+02 >SOL >SOL >SOL >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL >SOL
IR Hazard >soL 1.8E+03 >SOL >SOL >SOL >SOL >SOL
. . Carcinogenic >SOL 2.0E-03 5.0E-03 1.3E-02
Residential
Ingestion of Hazard 6.3E-01 2.0E-03 7.8E+00 9.4E+00 5.0E-03 6.3E-01 1.3E-02
Groundwater | o merciall | Carcinogenic >SOL 2.0E-03 5.0E-03 1.3E-02
e el Hazard >SOL 2.0E-03 51E+01 | 6.1E+01 5.0E-03 4.1E+00 1.3E-02
Water Used for Ingestion/ N Carcinogenic >SOL 1.3E+00
. D | Residential
Recreation [mg/I] erma Hazard 3.1E-01 3.6E-02 22E+02 | 15E+02 | 1.6E+01 6.1E-01 1.5E+00
*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7. Oakland Tier 2 SSTLs for Sandy Silts

Medium Exposure Land Use Type of Risk Naphthalene Nickel Nitro- PCBs Phenan- Phenol Pyrene | Pyridine | Selenium
Pathway benzene threne
) . Carcinogenic 3.4E+05 5.6E+03 5.0E-01 2.9E+03
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 2.1E+03 1.5E+03 1.2E+00 1.6E+04 | 3.1E+04 | 1.6E+03 3.7E+02
[mg/kg] Inhalation Commercial/ | Carcinogenic 1.3E+06 1.8E+04 1.9E+00 9.3E+03
Industrial Hazard 1.3E+04 2.7E+04 1.0E+01 | 1.0E+05 | 2.0E+05 | 1.0E+04 6.8E+03
. . Carcinogenic SAT 1.1E+03 4.7E+04
Inhalation of Residential
) Hazard SAT SAT SAT SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT 7.4E+05
el Hazard SAT SAT SAT SAT SAT
) . Carcinogenic SAT SAT 4.5E+05
f Inhalation of Residential
Subsurface Soil ; Hazard SAT SAT SAT SAT SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT SAT
el Hazard SAT SAT SAT SAT SAT
Ingestion of Residential Carcinogenic 3.7E+00 4.0E+01 9.2E+00 1.4E+01 3.9E+00 | 1.6E+00
Groundwater Hazard 3.7E+00 4.0E+01 1.4E+01 SAT 3.4E+01 SAT 1.6E+00
'mLZZif:t:y Commerciall | Carcinogenic 3.7E+00 4.0E+01 | 3.9E+01 | 1.4E+01 1.7E+01 | 1.6E+00
Industrial Hazard 3.7E+00 4.0E+01 1.4E+01 SAT 22E+02 | SAT 1.6E+00
) . Carcinogenic >SOL 2.8E-01 5.0E+04
Inhalation of Residential
) Hazard >SOL >SOL >SOL >SOL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL 8.0E+05
Inaliidrel Hazard >SOL >SOL >SOL >soL | >soL
halation of Residential Carcinogenic >SOL >SOL >SOL
Groundwater [mg/l]| outdoor Air Hazard >SOL >SOL >SOL >SOL | >SOL
Vapors Commercial/ [ Carcinogenic >SOL >SOL >SOL
el Hazard >SOL >SOL >SOL >soL | >soL
_— Carcinogenic 2.0E-02 1.0E-01 1.3E+00 5.0E-04 6.7E-01 5.0E-02
Residential
Ingestion of Hazard 2.0E-02 1.0E-01 5.0E-04 >SOL 9.4E+00 | >SOL 5.0E-02
Groundwater . . .
Commercial/ Carcinogenic 2.0E-02 1.0E-01 5.7E+00 5.0E-04 2.9E+00 5.0E-02
ezl Hazard 2.0E-02 1.0E-01 5.0E-04 >SOL | 6.1E+01 | >SoOL 5.0E-02
Water Used for Ingestion/ Residential Carcinogenic 2.8E+01 1.6E-05 2.6E+01
Recreation [mg/l] Dermal Hazard 1.5E+00 7.9E+00 4.4E-05 >sOL | 1.5E+02 | >SoL 2.0E+00

*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7. Oakland Tier 2 SSTLs for Sandy Silts

. Tetrachloro- TR Tetracthyl Trichloro- | Trichloro-
Medium Pa’zhwa Land Use Type of Risk Silver Stryene ethane ethylene (PCE) Lead y Toluene ethane ethane
Y (1,122 y (1,119 (1,1,2)
. ) Carcinogenic 1.0E+01 5.7E+01 3.8E+01
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 3.7E+02 | 1.0E+04 1.3E+03 4.8E+02 5.2E-03 9.0E+03 1.8E+03 1.9E+02
[mg/kg] Inhalation Commerciall | Carcinogenic 3.3E+01 1.8E+02 1.2E+02
Industrial Hazard 6.8E+03 | 6.4E+04 8.2E+03 3.0E+03 34E-02 | 5.6E+04 | 12E+04 | 12E+03
. . Carcinogenic 1.2E+01 4.6E+00 8.9E+00
Inhalation of Residential
. Hazard SAT 1.6E+03 1.9E+01 5.7E+02 4.0E+02 5.0E+01
Indoor Air
Vapors Commercial/ Carcinogenic 1.9E+02 7.3E+01 1.4E+02
e e Hazard SAT SAT SAT SAT SAT 1.5E+03
. . Carcinogenic 2.1E+02 8.6E+01 1.6E+02
; Inhalation of Residential
Subsurface Soil Outdoor Air Hazard SAT SAT 4.2E+02 SAT SAT 1.1E+03
[mg/kg] Vapors Commercial/ | Carcinogenic 8.0E+02 3.3E+02 6.2E+02
i Hazard SAT SAT SAT SAT SAT SAT
Ingestion of | Residential | C2"cinogenic | 5.1E+00 | 7.2E+00 9.5E-03 7.8E-02 6.9E+00 2.7E+00 2.3E+00 2.8E-02
Groundwater Hazard 5.1E+00 | 7.2E+00 9.5E-03 7.8E-02 6.9E+00 2.7E+00 2.3E+00 2.8E-02
'“l’;z‘;f;:y Commerciall | Carcinogenic | 5.1E+00 | 7.2E+00 9.5E-03 7.8E-02 6.9E+00 | 2.7E+00 | 23E+00 | 2.8E-02
Industrial Hazard 5.1E+00 | 7.2E+00 9.5E-03 7.8E-02 6.9E+00 | 2.7E+00 | 23E+00 | 2.8E-02
. . Carcinogenic 9.2E+00 1.2E+01 1.4E+01
Inhalation of Residential
. Hazard >SOL 1.3E+03 5.1E+01 >SOL >SOL 8.0E+01
Indoor Air
Vapors Commercial/ | Carcinogenic 1.5E+02 2.0E+02 2.3E+02
et ekl Hazard >SOL >SOL >SOL >SOL >SOL 2.3E+03
. ) Carcinogenic 8.1E+02 >SOL 2.0E+03
Inhalation of Residential
Groundwater [mg/l]| Outdoor Air Hazard >SOL >SOL >SOL >SOL >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL >SOL >SOL
e EiE Hazard >SOL >SOL >SOL >SOL >SOL >SOL
o Carcinogenic | 1.0E-01 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Residential
Ingestion of Hazard 1.0E-01 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Groundwater | o merciall | Carcinogenic | 1.0E-01 | 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
et Hazard 1.0E-01 1.0E-01 1.0E-03 5.0E-03 1.5E-02 1.5E-01 2.0E-01 5.0E-03
Water Used for Ingestion/ Residential Carcinogenic 4.5E-02 6.0E-02 1.8E-01
Recreation [mg/l] Dermal Hazard 2.1E+00 | 9.3E+00 4.9E+00 5.3E-01 6.7E-06 1.1E+01 | 4.3E+00 7.8E-01

*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 7. Oakland Tier 2 SSTLs for Sandy Silts

Exposure Uil Vinyl
Medium P Land Use Type of Risk ethylene Vanadium M Xylenes Zinc
Pathway Chloride
(TCE)
. ) Carcinogenic 1.9E+02 5.0E+00
o ] Ingestion/ Residential
Surficial Soil Dermal/ Hazard 2.9E+02 5.2E+02 5.6E+04 | 2.2E+04
[mg/kg] Inhalation Commercial/ | Carcinogenic 5.9E+02 1.6E+01
et ekl Hazard 1.8E+03 9.5E+03 3.1E+05 | 4.1E+05
halation of Residential Carcinogenic 1.7E+01 1.8E-02
. Hazard 2.0E+01 SAT
Indoor Air
Vapors Commercial/ | Carcinogenic 2.6E+02 2.8E-01
Industrial Hazard 5.7E+02 SAT
. halation of Residential Carcinogenic 3.1E+02 3.3E-01
Subsurface Soil ; Hazard 4.3E+02 SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ Carcinogenic 1.2E+03 1.2E+00
Industrial Hazard 2.5E+03 SAT
Ingestion of Residential Carcinogenic 8.2E-02 1.6E-03 4.0E+01
Groundwater Hazard 8.2E-02 6.7E+02 1.6E-03 4.0E+01 1.8E+03
'“l’;z‘;f;:y Commercial/ | Carcinogenic | 8.2E-02 1.6E-03 | 4.0E+01
el el Hazard 8.2E-02 4.4E+03 1.6E-03 | 4.0E+01 | 1.2E+04
halation of Residential Carcinogenic 2.9E+01 2.8E-01
. Hazard 3.4E+01 >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic 4.6E+02 4.4E+00
IRV Hazard 9.9E+02 >SOL
nhalation of Residential Carcinogenic >SOL 1.0E+02
Groundwater [mg/l]| Outdoor Air Hazard >SOL >SOL
Vapors Commercial/ | Carcinogenic >SOL 3.9E+02
LT Hazard >SOL >SoL
Residential Carcinogenic 5.0E-03 5.0E-04 1.8E+00
Ingestion of Hazard 5.0E-03 1.1E-01 5.0E-04 1.8E+00 4.7E+00
Groundwater | o1 merciall | Carcinogenic |  5.0E-03 5.0E-04 | 1.8E+00
e Hazard 5.0E-03 7.2E-01 5.0E-04 | 1.8E+00 | 3.1E+01
Water Used for Ingestion/ N Carcinogenic 4.6E-02 2.6E-02
. D | Residential
Recreation [mg/l] ermal Hazard 7.2E-02 2.8E+00 6.6E+01 | 1.2E+02
*Italicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 8. Oakland Tier 2 SSTLs for Clayey Silts

Medium Exposure Land Use Type of Risk Naphthalene Nickel Nitro- PCBs Phenan- Phenol Pyrene | Pyridine | Selenium
Pathway benzene threne
) . Carcinogenic 3.4E+05 3.7E+03 3.6E-01 2.0E+03
o ) Ingestion/ Residential
Surficial Soil Derrmall Hazard 1.6E+03 1.4E+03 9.8E-01 1.2E+04 | 2.3E+04 | 1.2E+03 3.6E+02
[mg/kg] Inhalation | Commerciall | Carcinogenic 1.3E+06 | 9.9E+03 | 1.1E+00 5.1E+03
Industrial Hazard 7.4E+03 2.0E+04 5.8E+00 | 5.6E+04 | 1.1E+05 | 5.6E+03 5.1E+03
) . Carcinogenic SAT 1.6E+03 6.6E+04
Inhalation of Residential
) Hazard SAT SAT SAT SAT SAT
Indoor Air
Vapors Commercial/ | Carcinogenic SAT SAT 1.1E+06
el Hazard SAT SAT SAT SAT SAT
) . Carcinogenic SAT SAT 3.9E+05
f Inhalation of Residential
Subsurface Soil ; Hazard SAT SAT SAT SAT SAT
Ik Outdoor Air
[mg/kg] Vapors Commercial/ | Carcinogenic SAT SAT SAT
el Hazard SAT SAT SAT SAT SAT
Ingestion of Residential |_Carcinogenic 2.4E+00 2.0E+01 6.5E+00 | 9.4E+00 2.8E+00 | 8.0E-01
Groundwater Hazard 2.4E+00 2.0E+01 9.4E+00 SAT 2.5E+01 SAT 8.0E-01
'mLZZif:t:y Commerciall | Carcinogenic 2.4E+00 20E+01 | 2.8E+01 | 9.4E+00 1.2E+01 | 8.0E-01
Industrial Hazard 2.4E+00 2.0E+01 9.4E+00 SAT 1.6E+02 | SAT 8.0E-01
. . Carcinogenic >SOL 3.2E-01 4.9E+04
Inhalation of Residential
) Hazard >SOL >SOL >SOL >S0OL >SOL
Indoor Air
Vapors Commercial/ | Carcinogenic >SOL >SOL 7.8E+05
TR Ve Hazard >SOL >SOL >SOL >soL | >soL
. . Carcinogenic >SOL >SOL 6.6E+05
Inhalation of Residential d
Groundwater [mg/l]| outdoor Air Hazan >SOL >SOL >SOL >SOL | >SOL
Vapors Commercial/ [ Carcinogenic >SOL >SOL >SOL
el Hazard >SOL >SOL >SOL >soL | >soL
N Carcinogenic 2.0E-02 1.0E-01 1.3E+00 5.0E-04 6.7E-01 5.0E-02
Residential
Ingestion of Hazard 2.0E-02 1.0E-01 5.0E-04 >SOL 9.4E+00 | >SOL 5.0E-02
Groundwater . . .
Commercial/ Carcinogenic 2.0E-02 1.0E-01 5.7E+00 5.0E-04 2.9E+00 5.0E-02
ezl Hazard 2.0E-02 1.0E-01 5.0E-04 >SOL | 6.1E+01 | >SOL 5.0E-02
Water Used for Ingestion/ Residential Carcinogenic 2.8E+01 1.6E-05 2.6E+01
Recreation [mg/l] Dermal Hazard 1.5E+00 7.9E+00 4.4E-05 >sOL | 1.5E+02 | >SoL 2.0E+00

*[talicized concentrations based on California MCLs
SAT = RBSL exceeds saturated soil concentration of chemical
>SOL = RBSL exceeds solubility of chemical in water
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Table 9—Continued.

Exposure time to
outdoor air

Exposure time to outdoor air is the number of hours per day that an individual
may be outside at an impacted site. Tiers 1 and 2 assume 16 hours per day for
residential, 9 hours per day for commercial/industrial. If appropriate, this value
should be changed to reflect actual probable exposure. The shorter the exposure
time, the less risk is posed.

Foundation
thickness

Foundation thickness is the vertical width of the foundation. Tiers 1 and 2 assume
15 cm. This value should be changed to reflect the actual foundation thickness of
existing or future impacted structures. The thicker the foundation, the less risk is
posed.

Groundwater
Darcy velocity

Groundwater Darcy velocity is the product of hydraulic gradient and hydraulic
conductivity, measured in cm per year. Tier 1 assumes 6 cm per year; Tier 2
assumes 600 cm for Merritt sands, 60 cm for sandy silts, and 6 cm for clayey silts.
Hydraulic gradient can be easily estimated by measuring groundwater depth in
three wells aligned in an equilateral triangle. Hydraulic conductivity may be
estimated from literature values, or measured in the field through various
methods. The greater the Darcy velocity, the less risk is posed.

Individual excess
lifetime cancer risk
(IELCR)

The IELCR is the target "acceptable" risk from exposure to carcinogens. Tier 1
RBSLs are based on a 10° IELCR; Tier 2 SSTLs are based on a 10™ IELCR. The
IELCR has a linear impact on the SSTL: changing it by a factor of ten results in a
factor of ten change in the SSTL. The standard range for the IELCR is between
10 and 10°°. Historically, regulatory agencies have been apt to accept more risk
at commercial/industrial sites and less risk at residential sites. The higher the
IELCR, the more risk is accepted (i.e., the SSTLs are higher).

Infiltration rate
through the vadose
zone

The infiltration rate is the amount of water that travels through the vadose zone
and reaches groundwater. Tier 1 assumes 3 cm per year; Tier 2 assumes 9 cm for
Merritt sands, 6 cm for sandy silts, and 3 cm for clayey silts. Your Tier 3 input
parameter value should only be changed from the Oakland RBCA default value if
there is a site-specific reason why it should be different. For example, if the site is
capped, the infiltration rate should be reduced; if there is a truck wash/rinse area
that drains through the contamination, it should be increased. The lower the
infiltration rate, the less risk is posed.

Particulate emission
rate

The particulate emission rate is the rate at which dust particles < 10 micrograms
become airborne and enter the breathing zone. Tiers 1 and 2 assume a value of
1.38 E-11 grams/cm?/second. This value may be recalculated by employing site-
specific values in the particulate emission rate equation presented in U.S. EPA’s
Soil Screening Guidance, which may be downloaded off of the Internet at
www.epa.gov/superfund/resources/soil. The lower the particulate emission rate,
the less risk is posed.

Skin surface area
exposed to soil

Skin surface area exposed to soil is the surface area of skin that may come in
contact with surficial soil. Tiers 1 and 2 assume 5000 cm? for adult residential,
2000 cm? for child residential, and 5000 cm? for commercial/industrial worker.
The smaller the exposed skin surface area, the less risk is posed.

Skin surface area
exposed to water
used for recreation

Skin surface area exposed to water used for recreation is the surface area of skin
that may come in contact with contaminated water. Tiers 1 and 2 assume 20,000
cm? for adult residential and 8,000 cm? for child residential. The smaller the
exposed skin surface area, the less risk is posed.

Soil ingestion rate

Soil ingestion rate is the amount of soil ingested per day, either intentionally or
inadvertently. Tiers 1 and 2 assume 100 mg per day for adult residential, 200 mg
per day for child residential, and 50 mg per day for commercial/industrial worker.
The lower the ingestion rate, the less risk is posed.
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Table 9—Continued.

Soil to skin
adherence factor

The soil to skin adherence factor is used to calculate the amount of soil that will
stick to skin upon contact. Tier 1 assumes 0.5 mg/cm?; Tier 2 assumes 0.2 mg/cm?
for Merritt sands, 0.5 mg/cm?for sandy silts, and 1.0 mg/cm? for clayey silts. This
value should be set equal to either one of the three values used for the soil types
covered in Oakland RBCA Tier 2 or one of the values specified in U.S. EPA’s
New Exposure Factors Handbook, which may be downloaded off of the Internet
at www.epa.gov/ncea/exposfac.htm. The less adherent the soil, the less risk is
posed.

Vadose zone air
content

The vadose zone air content is the fraction of the unsaturated zone that is air. Tier
1 assumes 0.26 cm®cm?®; Tier 2 assumes 0.2 cm*/cm? for Merritt sands, 0.15
cm®/cm?for sandy silts, and 0.1 cm*/cm® for clayey silts. Air content may be
calculated from your vadose zone water content and total porosity values.
Subtract water content from total porosity to obtain air content. Units should be
converted to fraction of air per total volume of soil. The lower the air content, the
less risk is posed.

Vadose zone water
content

The vadose zone water content is the fraction of the unsaturated zone that is water.
Tier 1 assumes 0.12 cm®cm?; Tier 2 assumes 0.12 cm*/cm® for Merritt sands, 0.25
cm®/cm?for sandy silts, and 0.4 cm®/cm? for clayey silts. Water content may be
measured in the lab from several soil samples collected at various depths between
the source and the ground surface or building. Units should be converted to
fraction of water per total volume of soil. The higher the water content, the less
risk is posed.

Width of source
area parallel to
wind or ground-
water flow
direction

This distance is either the width of the source in the predominant direction of
groundwater flow or the largest horizontal dimension of the source. Tiers 1 and 2
assume 1500 cm. To define the source area, soil samples should be taken in
increasing distances from the center of the suspected source and analyzed for
chemicals of concern. The perimeter of a source may then be defined by soil

sample locations where laboratory analyses indicate non-detect. The narrower the
source area, the less risk is posed.

Step 4: Calculate your Tier 3 SSTLs using the site-specific data you have collected.

Open the Oakland RBCA Excel spreadsheet, which may be downloaded off of the ULR Program
web page at www.oaklandpw.com. Go to the inputs sheet by clicking on the tab marked
"Inputs™ at the bottom of your screen. At the top of the inputs sheet are four buttons labeled as
follows: "Tier 1 defaults”; "Merritt Sands defaults™; "Sandy Silts defaults”; and "Clayey Silts
defaults”. Click on the button for the defaults on which you are building your Tier 3 analysis.
(For example, if your site matches the clayey silts defaults for all input parameters except depth
to groundwater, click on the "Clayey Silts defaults” button.) The spreadsheet will take a few
seconds to change the default input parameter values and recalculate the RBCA levels. When it
is finished, scroll down the screen to those input parameters whose values you wish to adjust.
Using either the mouse or arrow keys, select the boxes containing the values to be adjusted.
(Note that boxes shaded gray contain values that the spreadsheet does not allow to be adjusted.
If you move the cursor over the shaded boxes, an on-screen comments box will appear and
provide you with an explanation.) Once you have selected the box, type in your Tier 3 value.
When you have finished making all changes, simply click on the tab marked "Tables". Your
new Oakland RBCA Tier 3 SSTLs are now presented on screen.
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Step 5: Submit a corrective action plan to the lead regulatory agency based on your Tier 3
SSTLs.

Refer to Section 4 of the body for guidance.
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APPENDIX H: EXAMPLE OAKLAND RBCA COVER SHEET

The cover sheet presented in Figure 6 represents an example of a completed Oakland RBCA

cover sheet for a corrective action plan at a fictional site. A cover sheet following this example

format should accompany all submittals to the environmental regulatory agencies requesting

application of the Oakland RBCA approach. A user-friendly template of this cover sheet may be
downloaded off of the ULR Program web page at www.oaklandpw.com.

Figure 6. Example Oakland RBCA Cover Sheet

Site Address: 1000 Imaginary Blvd.

Oakland RBCA Cover Sheet

Project Proponent: XYZ Construction and Development, Inc.

Alameda County Parcel Number(s): 000-0000-000-00

Chemicais of Concern

Subsurface Soil

XIngestion/dermal contact/inhalation

XIngestion of groundwater impacted by leachate
[XInhaiation of indoor air vapors
[XInhalation of outdoor air vapors

(1) Benzene (4) Xylenes 7)

(2) Toluene ©) ®

(3) Ethylbenzene (6) (9)
Exposure Pathways of Concern

Surficial Soil Groundwater

(Oingestion of groundwater
[[Jinhalation of indoor air vapors
{OJInhalation of outdoor air vapors
Water Used for Recreation
[JIngestion/dermal contact

i

Land Use Scenario

[ DResidential

X]Commercial/Industrial

Method of Analysis

(Tier 1

[JTier3  Model(s) employed:

XTier2  (specify soil type: [OMerritt sands ~ [XJsandy silts ~ [TJclayey silts)

{(JOakland RBCA [JOther(s) (specify: )

Application of RBCA Levels

[C)Other (specify: )

X As evidence that no further action required
[CJAs target cleanup levels for removal or treatment of chemical(s) of concern

Containment Measures

[CJCap (specify material: )
[JOther(s) (specify: )

[XJVapor barrier (specify material: visqueen)

Exposure pathway(s) that will be affected:  Subsurface Soil: inhalation of indoor air vapors

Institutional Controls

XPermit tracking [(IDeed restriction
[JAccess control [JOther(s) (specify:

[OJDeed Notice XJWater well restriction
)

Public Notification

Specify all actions to be taken: Neighborhood schools and CBOs will be notified in advance and given
opportunity to comment on risk assessment

Submitted by: ACME Environmental Consultants, Inc. Date submitted: January 1, 2000
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GLOSSARY OF TERMS

Acronyms

ASTM: American Society for Testing and Materials

CAP: Corrective Action Plan

CBO: Community-Based Organization

DTSC: Department of Toxic Substances Control (Cal EPA)

HMMP: Hazardous Materials Management Program (City of Oakland Fire Department)

IELCR: Individual Excess Lifetime Cancer Risk

MCL: Maximum Contaminant Level

PTS: City of Oakland Permit Tracking System

RBCA: Risk-Based Corrective Action

RBSL.: Risk-Based Screening Level

RMP: Risk Management Plan

RWQCB: Regional Water Quality Control Board (Cal EPA)

SSTL.: Site-Specific Target Level

ULR Program: Urban Land Redevelopment Program

U.S. EPA: United States Environmental Protection Agency

UST: Underground Storage Tank

Definitions

Aggregate Risk: The additive risk posed by multiple chemicals of concern.

Carcinogenic Risk: The potential for exposure to a chemical of concern to cause cancer.

Chemical of Concern: A chemical to which exposure at certain concentrations has been
identified as posing a significant risk to human health.
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Conditional Site Closure: Regulatory site closure based on certain conditions (e.g., land use,
containment measures and/or institutional controls) being maintained.

Containment Measure: An engineered control, such as a vapor barrier or asphalt cap, that acts
to reduce or eliminate exposure to a chemical of concern.

Corrective Action: A remedial action undertaken to reduce risk from a chemical of concern to
an acceptable level.

Corrective Action Plan: A work plan submitted by the project proponent to the lead regulatory
agency that specifies the corrective action(s) to be taken to address risk from potential exposure
to chemicals of concern.

Exposure Pathway: The course that a chemical of concern takes from the source area to a
receptor.

Free Product: Chemical product that has not dissolved into water or sorbed onto soil and retains
its original state. Mobile free product is that which is free to move about under the forces of
gravity.

Groundwater: Non-surface water located below the water table in an aquifer.

Hazard Risk: The potential for exposure to a chemical of concern to cause non-carcinogenic,
chronic health problems.

Input Parameter: Variable in the RBCA model for which a value is substituted to calculate an
RBSL or SSTL.

Institutional Control: A control, such as a land use or access restriction, that can be employed
to ensure the future protection of human health and environmental resources when some level of
contamination is allowed to remain on site.

Leachate: In the context of a risk assessment, contamination that migrates downward under the
force of gravity from soil to groundwater.

Lead Regulatory Agency: The principal regulatory agency responsible for oversight.

Maximum Contaminant Level: The maximum concentration of a chemical of concern that is
allowed in drinking water by the State of California.

Medium: In the context of an environmental site assessment, the geologic or hydrologic unit in
which a chemical of concern is found.

No Further Action Letter: A regulatory “closure” letter issued by the lead regulatory agency
affirming that no additional corrective action is required at a site.
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Permit Tracking Control: A mandatory institutional control implemented by the City of
Oakland for Oakland sites granted conditional regulatory closure. The permit tracking control
flags sites granted conditional closure within the City’s Permit Tracking System to ensure that
future work at those sites does not put human health or environmental resources at new risk by
altering the conditions upon which regulatory closure was granted.

Preferential Pathway: In the context of a risk assessment, a course that a chemical of concern
takes from the source area to a receptor in which normal assumptions about diffusion, sorption,
degradation and/or exposure levels may not apply (e.g., a sewer line or utility corridor).

Plume: Contaminant source area in groundwater.

RBCA Level or Standard: A concentration of a chemical of concern above which the risk
posed to human health and environmental resources via a given exposure pathway is considered
not acceptable.

Receptor: Any person, structure, utility, surface water, water supply or other environmental
resource that may be adversely affected by exposure to a chemical of concern.

Release: Leakage or spill of a chemical of concern from its appropriate confines.

Remediation: In environmental parlance, a term commonly used to refer to corrective actions,
such as cleanup or encapsulation, that may be employed at contaminated sites.

Risk: In the context of an environmental risk assessment, the potential for adverse health effects
caused by exposure to a chemical of concern.

Risk-Based Assessment: An analysis to determine the need for, and extent of, corrective action
based on the potential for adverse health effects caused by exposure to a chemical of concern.

Risk-Based Corrective Action: A remedial solution to environmental contamination based on
risk.

Risk-Based Screening Level: A Tier 1 cleanup standard.

Risk Management Plan: A plan that in some cases must be submitted to the lead regulatory
agency for approval as part of a risk-based, conditional closure agreement. An RMP specifies
how remaining contamination will be managed to ensure the continued protection of human
health and the environment.

Site Closure: Official regulatory affirmation that no further action is required to address
contamination at a site.

Site-Specific Target Level: A Tier 2 or Tier 3 cleanup standard.
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Sorption: The tendency for organic chemicals to adhere to soil particles, affecting rates of
volatilization, diffusion and leaching.

Source: Origin of a released chemical of concern.

Subsurface Soil: In the context of a risk assessment, all soil deeper than one meter and above
groundwater.

Surface Water: Any body of water accessible from the surface.
Surficial Soil: In the context of a risk assessment, the top one meter of soil.

Tier 1: A process in which minimal site characterization is performed and site concentrations of
chemicals of concern are compared with risk-based screening levels for all applicable exposure
pathways.

Tier 2: A process in which a moderate level of site characterization is performed and site
concentrations of chemicals of concern are compared with site-specific target levels for all
applicable exposure pathways.

Tier 3: A process in which substantial site characterization is performed and site-specific target
levels are developed. If site concentrations of chemicals of concern exceed the target levels, a
corrective action plan is developed and implemented.

Transport Mechanism: In the context of a risk assessment, the manner in which a contaminant
is transported from the source to the point of exposure.

Vapor Barrier: Any barrier that eliminates or reduces the penetration of vaporized chemicals of
concern from one side to the other.

Water Used for Recreation: Surface water or groundwater with which a person may come into
contact during recreational activities, such as swimming or wading.
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NOTES

! Copies of the Community Review Panel’s report, Consensus Recommendations for
Implementing the Urban Land Redevelopment Program (1997), are available through the City of
Oakland Environmental Services Division and may also be downloaded off of the ULR Program
web page at www.oaklandpw.com.

2 Firms that volunteered their time and assisted with peer review included: Cambria
Environmental Technology; Chaney, Walton & McCall; Environ; Geomatrix Consultants; ICF
Kaiser; Levine-Fricke-Recon; SECOR International; SOMA Environmental Engineering;
Subsurface Consultants; Weiss Associates; and URS Greiner Woodward-Clyde.

¥ Language borrowed from Standard Guide for Risk-Based Corrective Action Applied at
Petroleum Release Sites (American Society for Testing and Materials 1995).

* A detailed discussion of the Oakland RBCA modeling approach, including a justification of all
the input parameter values chosen, may be found in Oakland Risk-Based Corrective Action:
Technical Background Document (Spence and Gomez 1998). Copies may be downloaded off of
the ULR Program web page at www.oaklandpw.com.

> Language reflects the guidelines presented in ASTM (1995), op. cit.

® A user-friendly, template version of this checklist in Word may be downloaded off of the ULR
Program web page at www.oaklandpw.com.

’ Language reflects the guidelines presented in ASTM (1995), op. cit.

® Language adopted from California Health and Safety Code, Section 25232, Chapter 6.5.

% Radbruch, D. Areal Engineering Geology of Oakland West Quadrangle, California. United
States Geological Survey, 1957.

19 For example, if contamination at your site is located in a sandy silts unit underlain by clayey
silts, it is appropriate to consult the sandy silts Tier 2 look-up table for the inhalation exposure
pathways from soil and the clayey silts Tier 2 look-up table for the leachate to groundwater
exposure pathway from soil.

1 As part of a state-wide process to devolve regulatory responsibilities to local oversight
authorities, known as "CUPA", the City Fire Department is gradually taking over regulatory
responsibility at UST sites where contamination must be addressed. If your site has
contamination associated with a leaking UST, you should speak with the Fire Department to
determine whether the City or Alameda County will be the lead regulatory agency.

12 State of California Environmental Protection Agency. Department of Toxic Substances
Control, Preliminary Endangerment Assessment Guidance Manual. January 1994.

13 City of Oakland. A Guide to Oakland’s New Blight Ordinance for Commercial & Industrial
Business and Property Owners. June 1998.

14 ASTM (1995), op. cit.
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