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Executive Summary

The Navy conducted a soil remedial investigation (RI) in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
(Title 42 United States Code, Sections 9601-9675) at Installation Restoration (IR) Program
Site 31 at Alameda Point (formerly Naval Air Station [NAS] Alameda) located in
Alameda, California. This Draft Final Soil RI Report has been prepared as part of the
remedy selection process described in the National Oil and Hazardous Substances

Pollution Contingency Plan (NCP) and meets the specific requirements of Title 40 Code
of FederalRegulations (CFR) Section 300.430(d). This Draft Final Soil RI Report addresses
input received from regulatory agencies in August 2006 and April 2007.

The objective of the soil RI is to collect and evaluate soil data to support a
recommendation by the Navy for either no further action or progression to a feasibility
study (FS) to evaluate remedial alternatives. The RI analytical results from 126 samples,
plus historical data from 648 samples, provide the basis for the human health and Tier 1
screening-level ecological risk assessment conclusions that the current soil conditions at
IR Site 31 are protective of human health for residential use and risk to ecological
receptors is unlikely. Therefore, this RI report recommends no further action at Site 31.

The purposes achieved by this soil RI are:

• Characterize the nature and extent of contaminants in soil to support human
health and ecological risk assessments;

• Conduct a baseline human health risk assessment (HHRA) and a Tier 1, with
refined exposure assessment (Step 3a), screening-level ecological risk assessment
(ERA) to determine the potential for adverse effects from human exposure to site
soil and air and ecological exposure to site soil; and

• Evaluate if groundwater beneath IR Site 31 has characteristics consistent with the
known contaminants of the Operable Unit 5 (OU-5)/IR-02 groundwater plume
or if the data indicate a site-specific release has occurred and has contributed
unique contaminants to groundwater, which are related specifically to previous
IR Site 31 activities.

This Draft Final Soil RI Report is not the RI report for IR Site 31 groundwater. A
separate groundwater RI and FS report prepared for OU-5 at Alameda Point addressed
the groundwater beneath IR Site 31. The OU-5/IR-02 groundwater remedial program is
progressing through the remedial decision process separately. The OU-5/IR-02
groundwater preferred remedial alternative is presented in the proposed plan for which
the public review period ended in April 2006.
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The data evaluated support the conclusion that IR Site 31 is not a source for the benzene
and naphthalene contaminants in the OU-5/IR-02 groundwater plume beneath IR Site
31. First, volatile organic compounds (VOCs) were detected infrequently in soils at IR
Site 31. When VOCs were detected, they were present at low concentrations in soil, and
corresponding groundwater VOC concentrations (i.e., benzene and naphthalene) from
the upper portion of the first water bearing zone (FWBZ) were at the lowest
concentrations across IR Site 31. Additionally, the organic and inorganic chemicals and
the relative chemical concentrations reported in discrete groundwater samples collected
at IR Site 31 are consistent with those of the OU-5/IR-02 plume.

Site Background

IR Site 31 is a 25-acre residential use property located within the former NAS Alameda,
at the eastern end of Alameda Point. The property now known as IR Site 31 was
constructed of fill that was in place by 1927, and fill was added to the surface between
1987 and 1993 during construction of Marina Village Housing. The housing structures
were constructed on an approximate 4-foot thick layer of compacted fill with vapor
barriers to prevent migration of VOCs from groundwater to indoor air.

IR Site 31 is located in the northwestern corner of the former San Francisco Bay
Airdrome (SFBA), an airfield constructed in 1929. The SFBA, which was used primarily
by private airplanes and business air fleets, was closed in 1941. In 1947, housing was
present across the northwestern corner of IR Site 31. In 1953, two warehouse buildings _'
were within the southwest portion of IR Site 31, and a storage lot was within the eastern
half of IR Site 31. The northwestern corner of IR Site 31 was acquired by the Navy in
June 1956. Review of aerial photographs shows that the northwestern corner of IR Site
31 was paved in the late 1950s, and the southern portion of IR Site 31 was mostly
unpaved at this time. Between 1985 and 1993, warehouse buildings were demolished,
and the Marina Village Coast Guard Housing was built on IR Site 31.

IR Site 30, where Island High School (the former George P. Miller Elementary School)
and the Woodstock Child Development Center are located, borders IR Site 31 to the
north. IR Site 25, where North Village housing structures are located, borders the
northeast and northwest perimeter of IR Site 31.

The Navy Fleet and Industrial Supply Center Oakland, Alameda Facility/Alameda
Annex (FISCA) IR Site 01 warehouse area is located adjacent to IR Site 31 on the south.
The FISCA IR Site 01 warehouse area was occupied by four large warehouses that were
built in the 1950s. The warehouse area was historically used by the Defense
Reutilization and Marketing Office (DRMO) for materials screening and storage and
later by the Fleet Support Hospital for packing and shipping operations. FISCA IR Site
01 is no longer Navy-owned property.
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FISCA IR Site 02 is located east of IR Site 31 and is no longer Navy-owned property.
_' The western portion of FISCA IR Site 02 was historically used as a screening lot where

equipment was temporarily stored prior to sorting for disposal or resale.

Physical Setting

Alameda Point geology is characterized by unconsolidated sedimentary deposits. In
the area of IR Site 31, the fill was in place by 1927. A marsh crust layer exists between
the fill and the Young Bay Mud portion of the Bay Sediment Unit (BSU). The marsh
crust is a soil horizon typically occurring at 5 feet to 18 feet below ground surface (bgs)
that is comprised of coal or petroleum-related combustion products (semivolatile
organic compounds [SVOCs]), in particular polynuclear aromatic hydrocarbons
(PAHs), and trace metals.

The FWBZ is unconfined and extends to depths of at least 20 feet bgs. The dredged fill
material is underlain by the Young Bay Mud of the BSU, which forms a semi-permeable
aquitard between the FWBZ and the second water-bearing zone (SWBZ). Water level
measurements from the wells on IR Site 31 and adjacent sites indicate groundwater is
generally at a depth of 7 feet, with a general gradient to the southwest.

Remedial Investigation

The data from the following investigations were used in this soil RI:

• A total of 126 soil samples collected from 50 locations in November 2005 for this
IR Site 31 soil RI and analyzed for VOCs, SVOCs (other than PAHs),
polychlorinated biphenyls (PCBs), pesticides, and metals;

• A total of 648 soil samples collected from 163 locations in the 2003 PAH
assessment;

• Three surface soil samples from the Zone 16 environmental baseline survey (EBS)
Parcel 178 Evaluation collected in 2001 and analyzed for pesticides, and PCBs;

• Groundwater analytical results from samples collected in November 2005 for the
IR Site 31 RI, consisting of 16 discrete groundwater samples collected from 11
locations and analyzed for VOCs, SVOCs, pesticides, PCBs, and metals;

• Groundwater data from the IR Site 25/IR-02 Groundwater Remedial
Investigation/Feasibility Study (RI/FS) report completed in October 2004 to
characterize the plume consisting of benzene and naphthalene in shallow
groundwater in the vicinity of IR Sites 25, 30, and 31, and the FISCA IR Site 02;
and

• Groundwater analytical results from samples collected in the summer of 2002
through summer 2005 and the spring and fall of 2006 from five monitoring wells
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within the boundary of IR Site 31 and reported in the spring 2006 annual
groundwater sampling report and the fall 2006 quarterly groundwater
monitoring data report, which are part of the base-wide groundwater monitoring
program ongoing at Alameda Point since 2002.

Soil sampling for the IR Site 31 RI was conducted from I November 2005 to 11
November 2005 from 50 soil borings using direct push technology (DPT). A modified
grid-based sampling approach was used for characterization of soil, with a bias to past
storage areas and adjusted by current access limitations. Soil samples were collected at
up to three depths in each boring. The presence of a shallow water table limited the
depth of vadose zone soil samples to approximately 7 feet bgs and typically from depth
intervals of 0 to 2 feet, 2 to 4 feet, and 4 to 7 feet bgs. All soil samples were analyzed for
VOCs, SVOCs (other than PAHs), pesticides, PCBs, and inorganics (Title 22 metals plus
iron).

The data quality objectives (DQOs) and laboratory performance criteria met the project-
specific quality assurance requirements. There were no rejected analyses. The
individual sample quantitation limits were compatible with the specified laboratory
reporting limits. The data set generated by the sample analyses met the needs for
performing the HHRA and ERA for this soil RI.

Nature and Extent of Potential Contaminants

VOCs (benzene, dichloromethane, and total xylenes), pesticides, two PCBs, and SVOCs
(other than PAHs) were detected at concentrations less than the regulatory comparison
criteria and infrequently in soil samples at a few locations across the site. Four metals
(arsenic, iron, lead, and vanadium) had concentrations exceeding regulatory
comparison criteria. The regulatory comparison criteria used were the residential
preliminary remediation goals (rPRGs), including California specific values for U.S.
Environmental Protection Agency (EPA) Region 9, October 2004. Comparison criteria
are used to focus the discussion of nature and extent. The presence of concentrations
above comparison criteria does not suggest a health concern, and the health risks are
evaluated in the HHRA.

The spatial distribution of PAHs determined in a previous investigation and metals
distribution indicated by soil samples from this RI show a difference between the upper
4 feet of fill versus the deeper fill. PAH concentrations are represented as
benzo[a]pyrene (B[a]P) equivalent values. The arithmetic mean of the B[a]P equivalent
value of 499 micrograms per kilogram (pg/kg) across the entire site is less than 620
,g/kg.

Statistical evaluations were conducted based on the Department of Toxic Substances
Control (DTSC) policy for identifying whether metals in soil are related to onsite
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activities. Since arsenic, iron, lead, and vanadium were present at concentrations in
soils that exceeded screening criteria; the statistical evaluation was conducted to
determine whether these metals represent ambient conditions or are a result of onsite
activities. Statistical evaluations show that the concentrations of arsenic in soil at IR Site

31 meet criteria for a single population following the methods and criteria in the DTSC
policy. The conclusion that arsenic is a single population, is present at ambient
concentrations, and unrelated to on-site activity is substantiated by findings that
cadmium, chromium, and vanadium also individually represent single populations at
ambient concentrations.

Arsenic concentrations are ambient at IR Site 31 means that the arsenic is not the result

of releases from onsite activities. Findings from the statistical evaluation of metals are
summarized below.

• Evaluation of arsenic at IR Site 31. Application of DTSC criteria to arsenic at
IR Site 31 demonstrates that arsenic concentrations in soil represent a single
population. Therefore, arsenic concentrations are present at ambient
concentrations and do not represent a release.

• Evaluation of other metals at IR Site 31. Cadmium, chromium, and

vanadium concentrations at IR Site 31 also meet the DTSC criteria for a single
population and ambient concentrations. The probability plots for iron and
lead suggest multiple populations. However, this characteristic of iron is
also found in the Alameda Point pink background data set, suggesting that it
is a common finding with major metals like iron.

Because IR Site 31 was originally included in the area covered by the Alameda Point
pink background data set, metal concentrations at IR Site 31 were initially compared to
those in the Alameda Point pink background. This result was evaluated and
conclusions are supported that the Alameda Point pink background is not applicable at
IR Site 31. Similar conclusions were reached for adjacent IR Site 25 in the 2002 Final
OU-5 RI Report. Supplemental evaluations of the differences in the soil at IR Site 31
from the soil represented by the Alameda Point pink background data are summarized
below.

• Assessment of arsenic concentrations at adjacent locations. IR Sites 31, along
with the East Housing Area, and portions of the FISCA Warehouse Area
between the East Housing Area and IR Site 31, represent approximately 140
acres of land with similar concentrations of arsenic. This assessment of
arsenic concentrations shows that the fill, with concentrations of arsenic that
are different than those in the Alameda Point pink background, was used
east of Main Street. These arsenic concentrations are similar to arsenic

concentrations in the Alameda Point yellow background data.
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• Lithological evaluation. The lithology of adjacent areas was evaluated to
identify similarities and differences between IR Sites 25, 30, 31, 35, the
College of Alameda, and the East Housing Area. The comparison revealed
that sites with higher arsenic concentrations tend to be associated with fill
events characterized by gravel-laden soil. The physical properties, the grain-
size distributions, and the descriptions of soil color indicate that soil at IR
Site 31 is different from the soil at IR Site 35, located west of Main Street
within the Alameda Point pink background area.

• Alameda Point pink background data set. This data set is not appropriate as
a background data set for IR Site 31 based on the original criteria used to
group the background data. IR Site 31 has a fill history different from the
area sampled for the Alameda Point pink background data set. In addition,
none of the background samples representing the Alameda Point pink
background area were collected east of Main Street. Therefore, the soil east
of Main Street is not represented in the background data set. Iron,
considered an indicator of background conditions and used as a criteria in
grouping the background data, is statistically higher at IR Site 31 than in the
Alameda Point pink background data.

Human Health Risk Assessment

EPA has established a risk management range of 10-4to 10-6for making decisions
whether remediation is warranted. Risks less than 10-6are considered negligible. Risks
greater than 10-4typically warrant additional investigation or remediation. Risks within
the risk management range may be acceptable, depending on decisions made by risk
managers. A health risk assessment does not predict actual health effects but is a tool
for making risk management decisions.

The noncancer health risk associated with exposure to a chemical is expressed as a
hazard quotient (HQ) for individual chemicals or a hazard index (HI) for cumulative
noncancer risk. The target risk management level for HQ and HI values is 1.

Cancer risk and noncancer HI values were calculated for three receptor populations
potentially exposed to chemicals at IR Site 31:

• Current Residents are assumed to be exposed to chemicals in the upper 2 feet of
soil to all depths for vapors to indoor air via incidental soil ingestion, dermal
contact with soil, inhalation of particulates and vapors from soil in outdoor air,
inhalation of vapors from soil and groundwater in indoor air, and ingestion of
produce grown in local soil.

• Future Residents are assumed to be exposed, via the same pathways as current
residents, to chemicals in soil from 0 to 7 foot depth to allow for future
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construction. In addition, residential use of groundwater is also considered
(ingestion, inhalation, and dermal contact while showering).

• Construction Workers. Construction exposure routes are incidental soil
ingestion, dermal contact with soil, inhalation of particulates from soil in outdoor
air, and inhalation of vapors in outdoor air from the 0 to 7 foot depth.

The risks for the future residential use of groundwater were taken from the final
groundwater RI/FS for Site 25/IR-02.

For future residents, the risk estimates assume groundwater is used for drinking water.
The total reasonable maximum exposure (RME) and central tendency exposure (CTE)
cancer risks (including background) for both EPA and California Environmental
Protection Agency (Cal/EPA) are above the risk management range at 2 x 10-2. Over 99
percent of the risk is associated with residential use of groundwater; however, it is
unlikely that groundwater will be used as a source of drinking water. IR Site 31
groundwater will be remediated in accordance with the OU-5/IR-02 groundwater
Record of Decision.

For current residents (without groundwater as a drinking water source), the EPA cancer
risks (including background inorganics) are within the risk management range with a
value of 6 x 10-5,and the Cal/EPA cancer risk (including background inorganics) is 4 x
10-4. Approximately 90 percent of this risk is attributable to arsenic in soil. These risks
are similar to the risk for the Alameda Point background data sets.

For vapors from soil and groundwater to indoor air, the EPA cancer risk (8 x 10 -7) is
below the risk management range, and the Cal/EPA risk (1 x 10-5)is within the range
using the maximum concentration found in any groundwater sample.

EPA and Cal/EPA make risk management decisions considering cancer risk without
metals at ambient concentrations, so it is appropriate to present the IR Site 31 cancer
risk without ambient metals. Statistical evaluations of arsenic, cadmium, chromium,
and vanadium, show that these metal concentrations are ambient and not the result of
releases from Navy activities. Therefore, the current and future risks without arsenic
and cadmium in soil, and without groundwater as a drinking water source are
presented below as residual cancer risk values:

• The current residential residual cancer risk is within the risk management range,
with an EPA cancer risk of 7 x 10-6and a Cal/EPA cancer risk of 3 x 10-s.

• The future residential residual cancer risk is within the risk management range,
with an EPA cancer risk of I x 10-5and a Cal/EPA cancer risk of 4 x 10-5.

Other chemicals contributing to the residual cancer risk include PCBs, benzo[a]pyrene,
and the pesticide dieldrin. Prior to recommending chemicals for inclusion in remedial

ix Draft Final RI

IR Site 31 Alameda Point July 2007



decisions, the following factors are considered: the level of risk and the distribution and
frequency of detection. '_

Dieldrin has an EPA and Cal/EPA cancer risk of I x 10-6. The PCBs have an EPA cancer
risk of I x 10-6and a Cal/EPA cancer risk greater than I x 10-6. For PCBs and dieldrin,
the risk assessment assumes that these chemicals are present at every location when in
fact all these chemicals were rarely detected (i.e., detected in I to 8 percent of the
samples). The few locations where these chemicals were found are dispersed, and there
is no specific area of impact.

Benzo[a]pyrene, a PAH, is present, with an estimated cancer risk greater than 10-6. The
EPA cancer risk for current residents is 2 x 10-6. For current residents, the EPA and

Cal/EPA cancer risks associated with all PAHs are 3 x 10-6and 5 x 10 -6, respectively.
For future residents, the EPA and Cal/EPA cancer risks associated with all PAHs are 8
x 10-6and I x 10-5,respectively. The occurrence of PAH is predominately in the
northwest portion of the site. The concentrations of PAH contributing to risk are
generally at a depth of 4 feet or deeper and appear to be related to the presence of the
marsh crust layer. Exposure to the PAH is limited by existing institutional controls that
restrict uncontrolled excavations below specified depths and specify a depth of 5 feet as
the threshold limit for excavation in the western one-third and specifically the
northwest portion of IR Site 31. The institutional controls are administered through the
City of Alameda Ordinance No. 2824, Alameda Municipal Code Chapter XIII, Section
13-56.

Noncancer effects are primarily related to direct contact (ingestion) of soil (with Hazard
Index HI=4) and primarily associated with vanadium, thallium, and arsenic, with
individual HQ values of less than 1, plus iron with an HQ of 2. The noncancer HI value
is below I without iron and without the ambient metals. Iron noncancer health effects

are not considered additive, and there is scientific evidence that increased exposure to
iron in soil will not have adverse health effects. The exposure point concentration
(EPC) for lead of 40.6 mg/kg is well below the site-specific California residential soil
preliminary remediation goals of 150 mg/kg (PRGs).

Benzene, naphthalene, and other VOCs in groundwater that contribute to vapors in
indoor air will be remediated as part of the OU-5/IR-02 groundwater plume.

Ecological Risk Assessment

A Tier I screening-level ERA was completed with a refined exposure assessment to
estimate the potential ecological impacts of chemicals reported at concentrations above
detection limits in soil at IR Site 31. The past, current, and expected future use of the
site is residential housing; therefore, an urban habitat will be maintained at IR Site 31.
Most of IR Site 31 is paved or covered by buildings and is continuously occupied as
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residential housing. Therefore, exposure pathways to soil compounds by ecological
receptors are not significant and ecological risk to current and expected future
terrestrial receptors is unlikely for current or expected future habitat at IR Site 31.

Summary and Conclusions

The NCP Section 300.400(a) requires a remedial response action be evaluated and
selected in the CERCLA process when there is a release of a hazardous substance into
the environment of any pollutant or contaminant that may present an imminent and
substantial danger to the public health or welfare. The results of the baseline risk
assessment are used to determine whether a release or potential release poses an
unacceptable risk to human health or the environment. In accordance with EPA
OSWER Directive 9355.0-30, when the cancer risk is greater than 10-4and the noncancer
HQ is greater than I action is generally warranted.

In conclusion, based upon the HHRA and the ERA results in this RI, no further action
is recommended for IR Site 31 for the following reasons:

• There is no evidence of a release of hazardous substance related to a Navy
activity.

• Statistical evaluations have concluded that arsenic, cadmium, chromium, and

vanadium concentrations individually represent single populations and are
presents at ambient concentrations. Therefore, in accordance with EPA guidance
and DTSC policy, these ambient metals were removed for residual risk
calculations and the risks from ambient metals were not considered in the no
further action recommendations of this RI.

• The EPA and Cal/EPA cancer risks for current and reasonable future use are
within the risk management range (10-4to 10-6). EPA and Cal/EPA cancer risks,
including background metals but without use of groundwater for drinking
water, are not greater than 10-4. The EPA and Cal/EPA cancer risks without
groundwater as a drinking water source and in accordance with EPA guidance
and Navy policy for background inorganics without ambient concentrations of
arsenic and cadmium are also in the risk management range. The EPA cancer
risk value is 7 x 10-6and the Cal/EPA cancer risk value is 3 x 10-5.

• PAH health risks are within the risk management range and are managed by
institutional controls in the City of Alameda Ordinance No. 2824, Alameda
Municipal Code Chapter XIII, Section 13-56.

• The noncancer HI value is below I when the low toxicity of iron is considered
and without ambient metals (arsenic, cadmium, chromium, and vanadium).

• Indoor air risks, within the risk management range, will decrease as
groundwater remediation for OU-5 proceeds. In the proposed plan for the OU-
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5/IR-02 groundwater, the preferred alternative indicates the remedy will take
approximately 8 years to achieve the remedial action objectives.

• The screening level ERA concluded that exposure pathways are not significant
and ecological risk to current and expected terrestrial receptors is unlikely for
current or expected future habitat.

• Groundwater beneath IR Site 31 is consistent with the OU-5/IR-02 groundwater
plume, and there is no evidence that IR Site 31 soil has contributed to a release to
groundwater. The groundwater remedy selection is specific to OU-5, is
unrelated to soil at IR Site 31, and is addressed in the OU-5/IR-02 groundwater
remedial program.
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Section 1
Introduction

This report presents the results of the remedial investigation (RI) of Installation
Restoration Program Site 31 (IR Site 31), Alameda Point (formerly Naval Air Station
[NAS] Alameda), Alameda, California (Figure 1-1). This RI report incorporates
elements required by the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) for site characterization. The Draft Final Soil RI report
addresses input received from the regulatory agencies in August 2006 on the Draft Soil
RI report and comments received April 2007 on Revision I of the Draft Soil RI report.
Figures and tables for this RI report are presented at the end of the text for each section.

Field activities were performed for this RI in accordance with the final RI work plan for
IR Site 31 (CDM Federal Programs [CDM] 2005a), using the following guidance:

• Guidance for the Data Quality Objectives Process (U.S. Environmental Protection
Agency [EPA] 2000a);

• Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (EPA
2000b); and

• EPA Requirements for Quality Assurance Project Plans for Environmental Data
Operations (EPA 2001a).

During a conference call held on 12 October 2005, representatives of EPA, the San
Francisco Bay Regional Water Quality Control Board (RWQCB), and the California
Environmental Protection Agency (Cal/EPA) Department of Toxic Substances Control
(DTSC) verbally concurred with the RI work plan (CDM 2005a).

This RI report was prepared in accordance with the following:

• Guidance for Conducting Remedial Investigations and Feasibility Studies
(RI/FS) under CERCLA (EPA 1988);

• Risk Assessment Guidance for Superfund Part A (EPA 1989) and Part B (EPA
1991b);

• Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste

Sites and Permitted Facilities (Cal/EPA 1996c);

• Ecological Risk Assessment Guidance for Superfund (EPA 1997a);

• Guidance for Ecological Risk Assessment at Hazardous Waste Sites and
Permitted Facilities Part A (Cal/EPA 1996a) and Part B (Cal/EPA 1996b);
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• Selecting Inorganic Constituents as Chemicals of Potential Concern at Risk
Assessments at Hazardous Waste Sites and Permitted Facilities. Final Policy.
Human and Ecological Risk Division (HERD), Cal/EPA February 1997;

• Navy Policy for Conducting Ecological Risk Assessments (Department of the
Navy [DON] 1999); and

• Navy Guidance for Conducting Ecological Risk Assessments (ERA) (DON
2001a).

1.1 Purpose

The purpose of this RI is to use analytical results from soil and groundwater samples
collected at IR Site 31 during the RI and previous investigations to:

• Characterize the nature and extent of contaminants in soil, if any, that resulted
from previous site activities for the purpose of supporting human health and
ecological risk assessments;

• Assess human health and ecological risk related to human exposure to site soil
and indoor air and ecological exposure to site soil; and

• Evaluate if groundwater beneath IR Site 31 has characteristics consistent with the
known contaminants of the Operable Unit (OU)-5/IR-02 groundwater plume, or
if the data indicate a site-specific release has occurred and has contributed
unique contaminants to groundwater, which are related specifically to previous
IR Site 31 activities.

The objective of the RI is to collect and evaluate soil data to support a Navy
recommendation of no further action or progression to a feasibility study (FS) to
evaluate remedial alternatives. The OU-5/IR-02 groundwater is progressing through
the remedial decision process independently from the IR Site 31 Soil RI. Public review
for the OUo5/IR-02 groundwater proposed plan, which identifies the preferred
remedial alternative, was completed in April 2006 (CDM 2005b). This document
focuses on soil contamination and is not the RI report for IR Site 31 groundwater.

The scope of this RI is to collect and conduct chemical analyses on soil samples from
50 direct push borings and perform geotechnical analyses on samples from 10 of these
50 locations. Further descriptions of the scope tasks completed for this soil RI are listed
below:

• Characterize the nature and extent of chemicals in soil at IR Site 31 using
analytical results of samples collected from 50 direct push sample locations with
horizontal and vertical distribution adequate to address the exposure scenarios
evaluated in the human health and ecological risk assessments;

_ar
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• Collect and analyze groundwater samples from two discrete depths at 11 direct
push locations;

• Provide useable data for the risk assessments by performing laboratory analyses
of soil and groundwater samples using analytical methods adequate to achieve
reporting limits that are compatible with the planned statistical evaluations;

• Identify physical properties of the soil based upon samples from 10 (of the 50)
direct push soil sample locations;

• Use the analytical results of groundwater samples from direct push and existing
onsite monitoring wells to assess the nature of chemicals in groundwater at IR
Site 31 to determine whether there has been a chemical release to groundwater
that is unique to IR Site 31 and unrelated to the OU-5/IR-02 groundwater plume;

• Use analytical results of volatile organic compounds (VOCs) in shallow
groundwater samples to provide input to the Johnson and Ettinger model to
estimate the migration of vapors to indoor air in support of the human health
risk assessment (HHRA);

• Complete a soil baseline HHRA using analytical results of samples collected in
this RI and historic analytical results of polynuclear aromatic hydrocarbons
(PAHs) in soil to determine the likelihood that exposure to chemicals in soil or
air at IR Site 31 could pose a threat to human health; and

_' • Complete a screening-level ecological risk assessment to evaluate whether
potential chemical releases to soil from past activities at IR Site 31 pose a hazard
to potential ecological receptors.

1.2 Report Organization

This RI report is organized into the following sections and appendices:

• Section I discusses the purpose and organization of the RI; describes the site,
previous operations, and the regulatory framework; and summarizes previous
investigations and future use of the site.

• Section 2 describes the physical and environmental setting of Alameda Point and
IR Site 31.

• Section 3 discusses the investigation approach and scope, including data quality
objectives (DQOs), the RI sampling program, and deviations from the work plan
(CDM 2005a).

• Section 4 presents results of the RI sampling and describes the nature and extent
of soil contamination at the site and presents a comparative evaluation of
groundwater sample results from the RI to the known characteristics of the OU-
5/IR-02 VOC plume in groundwater beneath IR Site 31.
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• Section 5 discusses the fate and transport of chemicals in soil.

• Section 6 summarizes the results of the human health and ecological risk
assessments.

• Section 7 provides conclusions and recommendations.

• Section 8 lists references.

• Appendix A presents historical maps and aerial photographs of IR Site 31 and
surrounding areas.

• Appendix B presents historical data tables, including 2002 benzo(a)pyrene
(B[a]P) information.

• Appendix C describes the field methods, chain of custody forms, survey
coordinate data, and investigation derived waste disposal manifests.

• Appendix D presents boring logs.

• Appendix E presents geotechnical laboratory data (on CD).

• Appendix F presents data quality assessment and validation results (on CD).

• Appendix G presents a tabular summary of analytical results from this RI.

• Appendix H1 summarizes Alameda Point background data sets, including
applicability to IR Site 31, and presents the statistical comparisons of
concentrations of inorganic analytes in site soil to Alameda Point pink
background concentrations.

• Appendix H2 presents an evaluation of arsenic and other metals in soil including
statistical evaluations to determine if the metals are present at ambient
concentrations.

• Appendix I presents the HHRA; Attachments I1 through I5, and the HHRA data
tables are presented on CD.

• Appendix J presents the ERA.

• Appendix K presents the final approved drawings for the housing units, dated
March 29, 1990.

• Appendix L presents responses to comments from regulatory agencies on the
draft revision I version of the RI.

• Appendix M presents a copy of the City of Alameda Marsh Crust Excavation
Ordinance number 2824, dated 8 March 2000 and the "threshold depth" map.
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1.3 Background

The following subsections provide background information for Alameda Point and IR
Site 31 on relevant environmental regulations; the history of NAS Alameda, IRSite 31,
and surrounding sites; and previous environmental investigations in the area.

1.3.1 Regulatory Framework

CERCLA and the Superfund Amendments and Reauthorization Act (SARA) established
a series of federal programs to identify, characterize, and clean up or control
contamination from hazardous waste disposal and spill sites. One of these programs,
the Defense Environmental Restoration Program (DERP), is codified in SARA Section 21
(Title 10 United States Code Section 2701). DERP specifies Navy and Marine Corps
personnel responsibilities, describes IR Program procedures, and assures consistency
with regulatory guidelines for evaluation of hazardous waste site conditions.

The IR Program was established by the Navy to comply with federal requirements
regarding cleanup of hazardous waste sites. The purpose of the program is to reduce
the risk to human health and the environment from past waste disposal operations and
hazardous materials spills at Navy and Marine Corps facilities in a cost-effective
manner. These federal requirements are outlined in CERCLA, as amended by SARA
and its implementing regulation, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP).

NAS Alameda (National Priority List Site Identification - CA2170023236), now known
as Alameda Point, was added to the EPA National Priorities List in July 1999.
Therefore, EPA and Navy RI protocols have been followed in conducting the fieldwork
and preparing this RI report for IR Site 31. The RI/FS process involves determining the
nature and extent of contamination, estimating risks posed by the contaminants, and
evaluating options for their cleanup. The NCP, promulgated in the Code of Federal
Regulations (CFR) in 40 CFR 300, provides the RI/FS protocols.

In September 1993, the United States Congress and Base Realignment and Closure
(BRAC) Commission designated NAS Alameda for closure. RI activities documented in
this report were conducted concurrently with base closure activities at Alameda Point.

The Navy's Total Petroleum Hydrocarbons (TPH) Corrective Action program and
Resource Conservation and Recovery Act (RCRA) program are being conducted
separately from CERCLA activities at Alameda Point. These programs address
petroleum fuel sites and RCRA sites, respectively.

1-5 Draft Final RI

IR Site 31 Alameda Point July 2007



1.3.2 Base Description and History

In 1929, the San Francisco Bay Airdrome (SFBA) was constructed on a 458-acre parcel,
and in 1930, the City of Alameda deeded a 100-acre parcel to the Army. The Army
established an air base on the airport, now known as Benton Field, and began
construction activities in 1931. On June 1, 1936, Alameda deeded another 929-acre
parcel of diked and filled reclaimed land to the Navy for the nominal fee of $1. Four
months later, the Army abandoned Benton Field and turned over its facilities to the
Navy (Alameda Education Foundation 2006). Construction of the rest of the base
included several iterations of filling tidelands, marshlands, and sloughs with dredge
materials from the San Francisco Bay. In December 1951, the Navy acquired the
majority of IR Site 31 for storage purposes. The northwest portion of IR site 31 was
acquired in June 1956 (Naval Facilities Engineering Command 1994). NAS Alameda
was operated as an active Naval facility from 1940 to 1997.

Operations conducted by the Navy at Alameda Point included aircraft, engine, gun, and
avionics maintenance; engine overhaul and repair; fueling activities; and plating,
stripping, and painting activities (including radium-dial painting). The Navy Public
Works Center also operated two power plants, a transportation shop, and a pesticide
shop at Alameda Point. Historical aviation and jet engine test activities at Alameda
Point were supported by a network of fuel delivery pipelines that transported aviation
and other fuels to various areas of Alameda Point (International Technology
Corporation [IT] 2001). In addition, the base operated a deepwater port capable of
berthing aircraft carriers. The port was used primarily for minor carrier maintenance
and ship overhaul. The following tenants also used Alameda Point during its tenure as
an active military base:

• Construction Battalion Unit 416;

• Commander Naval Air Force, U.S. Pacific Fleet Material Representative;

• Defense Property Disposal Office;

• Navy Disease Vector Ecology Control Center;

• Alameda Detachment, Explosive Ordnance Disposal Group One;

• Marine Air Group 42;

• Naval Air Reserve Unit;

• Naval Regional Dental Center Branch Clinic;

• Naval Regional Medical Center Branch Clinic;

• Pacific Fleet Audio-Visual Facility Component;

• Shore Intermediate Maintenance Activity; and
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• Supervisor of Shipbuilding, Conversion, and Repair.

1.3.3 Site Description and Operations

IR Site 31 is a 24.9-acre site located at the eastern end of Alameda Point (Figure 1-2).
The site is bounded by IR Site 25 to the north, IR Site 30 to the northeast, and the non-
Navy Fleet and Industrial Supply Center Oakland, Alameda Facility/Alameda Annex
(FISCA) Former Warehouse Area to the east and south. The FISCA Defense
Reutilization and Marketing Office (DRMO) Scrapyard and Screening Lot are located
east of IR Site 31.

In the late 1800s, the area was intertidal marsh lands and included municipal railroad
embankments that connected with the Alameda Point ferry terminals. From the late
1800s until the 1920s, two coal gas plants and an oil refinery (Pacific Coast Oil Works),
an asphalt pipe manufacturing plant, a soap company, a carriage factory, and other
manufacturing businesses were located near the present-day site (Willard 1988). These
facilities may have discharged petroleum products, trace metals, and other wastes,
which were deposited along the sides of tidal channels and on the surface of
marshlands near the present-day site.

IR Site 31 is located in an area that was created by diking, draining, and then filling
tidelands, marshlands, and sloughs, beginning in the early 1900s and continuing until
1927. This is documented by a fill history (Figure 4-2) compiled by Bechtel
Environmental, Inc. (Appendix H-2) and confirmed by historical maps of IR Site 31
(Figures A-1 through A-4 in Appendix A), which show that the land was
predominantly undeveloped before 1927.

As the marshlands and intertidal areas were filled in, the discharged petroleum
products became entrapped in the subsurface, creating what is now referred to as the
Marsh Crust. The Marsh Crust layer consists of entrapped organic matter with
medium- to heavy-weight petroleum hydrocarbons situated at the original marshland
and tidal channel surface across Alameda Point. (Neptune et al. 2002; PRC
Environmental Management, Inc. [PRC] and Versar 1996). Subsequent filling actions
have buried the Marsh Crust at depths reported to range from 8 feet to 15 feet below
ground surface (bgs). The fill material that overlies the Marsh Crust consists mostly of
dredged sediment from the Oakland Inner Harbor. The fill used to create the site is
believed to contain Oakland Inner Harbor dredge materials (IT 2001), which contained
characteristic manufactured coal gas waste (coal ash with abundant trace metals and
PAH coal tar) from shoreline plant sites in Oakland and Alameda (Bechtel
Environmental, Inc. [BEI] 2004b).

The last documented dredged fill event at Site 31 occurred in 1927. In 1929,
construction of the SFBA, an airfield consisting of two runways and a hangar, was
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initiated on a rectangular tract consisting of 458 acres of reclaimed marshland that was
bounded by Atlantic Avenue to the south, Main Street to the west, the Bethlehem Steel
Shipbuilding Company yard to the north, and Webster Street to the east. The SFBA was
used primarily by private airplanes and business air fleets. A second hangar was added
after 1930 when the SFBA was operated jointly with the Army's Benton Field from 1930
to 1936, where after the Navy took possession. The Navy closed the SFBA in 1941 with
the construction of the newer airfield further west on Alameda Point (Freeman 2006).
IR Site 31 is located in the northwestern corner of the former SFBA property. Figures A-
5 through A-7 show the SFBA property, hangars, and the IR Site 31 boundaries.

An aerial photograph from 1947 (Figure A-6) shows the presence of housing across the
northwestern corner of the site. Construction of this housing may have included the
addition of construction fill. The southern half of the site had a railway switchyard in
the southern perimeter. The railway switchyard remained present until 1953 (Figures
A-6 through A-8), at which time the land was graded again. Buildings 369 and 172
(Figure 1-3) were established within the southwest corner of IR Site 31 boundaries, and
a storage lot was set up within the eastern half of IR Site 31 boundaries. The storage lot
was apparently used for equipment and was not surfaced.

An aerial photograph from 1959 (Figure A-9) shows the former military housing areas
on the northwest corner of IR Site 31 and much of IR Site 30 were demolished, paved
over, and apparently used as a storage yard. Aerial photographs document that this
storage continued on the site until approximately 1985. Aerial photograph review
shows that between 1985 and 1993, Buildings 369 and 172 were demolished, and
approximately 160 units of the Marina Village Coast Guard Housing were built on IR
Site 31.

The Navy completed a Proposed Housing Site Investigation in January 1987 to provide
an FS for upgrading the Naval Supply Center Annex for future Navy family housing
units (Bissell and Karn, Inc. 1987). It was recommended that the structures be placed on
a 4-foot thick layer of engineered fill for adequate support. To achieve this, it was
recommended that the upper 2 feet of existing material be reworked and compacted in
12-inch lifts on top of a geotextile fabric. Then an additional 2 feet of imported, non-
expansive fill would be placed on top of the reworked fill and compacted in 8-inch lifts.
The design drawings (Appendix K) specify the houses be constructed on a total of 4 feet
of compacted fill.

The Navy completed an investigation of potential soil and groundwater contamination
associated with past activities at the NAS Alameda Supply Annex warehouse area
(ERM-West 1987). The study indicated that concentrations of metals were "elevated" in
the northern portion of the warehouse area and recommended additional soil samples
be collected and analyzed for metals. In 1988, additional soil sampling was conducted,
and analytical data indicated high levels of nickel and chromium in the northern
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portion of the study area and in the background soil (ERM-West 1988). It was
recommended that replacing the top 6 inches to I foot of soil in the northern portion of
the site would reduce potential risks associated with direct contact with soil at the
housing development in the northern portion of the warehouse area.

The ERM study was for the warehouse area, which included areas south of Site 31, and
addressed only the southern portion of Site 31. The study made no estimates of human
health risk and only reported metals as "elevated" above a median value derived from
the results of the 29 sample analyses performed during that study. Construction
specifications (Appendix K) specify removal of 6 inches of Site 31 soil prior to importing
fill for the housing construction.

The referenced reports (ERM 1987 and 1988) were thoroughly reviewed and discussed
with the regulatory agencies during development of the RI work plan and sampling
and analysis plan (SAP). Information from these reports was used in developing the
investigation and selecting sample locations. The Phase I and Phase II ERM reports
make repeated mention that the investigation reviewed past use and aerial photos and
found no evidence of a spill or release. In addition, the report clearly states that the
very limited investigation "was not sufficiently detailed to identify the extent of
contamination .... " The area sampled extended significantly beyond the southern and
eastern boundaries of the current IR Site 31. The Phase II report identified soil analytes
of concern as chromium and nickel. For the combined Phase I and II, there were 18

locations sampled and 29 soil samples analyzed. Approximately 10 of the locations
were within the current Site 31 area. Only two analyses of chromium were detected at
concentrations greater than the current residential preliminary remediation goal (PRG)
values (residential preliminary remediation goal [rPRG] - 210 milligrams per kilogram
[mg/kg]). The Phase II ERM report shows these two chromium sample results are
associated with two soil sample locations (SB-1north side of Building 369 and SB-3 in
the eastern quarter of Site 31) within the area of current Site 31. The reported values for
chromium at location SB-1 were 360 mg/kg at a depth of 0 to 0.5 feet bgs; at location SB-
3, the sample from I to 1.5 feet bgs reported chromium at 250 mg/kg. Chromium data
collected during the Site 31 RI did not exceed the current rPRG.

In 1989, the Navy recommended installing a vapor barrier under proposed housing
units to mitigate the potential of benzene migrating to indoor air (Woodward-Clyde
Consultants 1989). In late 1989, a risk assessment was conducted for the Marina Village
Housing Units. Based on the location and distribution of benzene and naphthalene in
groundwater, it was determined that these contaminants likely originated in the FISCA
screening lot and scrapyard area adjacent to the site and that there was no evidence of
an onsite source (PRC 1990).

In 1993, the Navy reported that the Marina Village housing units were completed with
an underlying barrier intended to be impermeable to VOC vapors. The final approved
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drawings for the housing units, dated 29 March 1990, have been included as
Appendix K. The drawings specify the soil removal, addition of fill soil, and details for
the foundation base, sand fill, and the planned location for the vapor barriers. The
drawings indicate that the following fill activities occurred prior to building the
housing units: removal of a 3-inch asphalt layer, removal of 6 inches of soil,
reconditioning of existing fill, addition of 2-feet minimum imported construction fill,
and compaction of 4 feet of fill, addition of 4 inches of capillary material, placement of a
40-mil vapor barrier, addition of 2 inches (minimum) of sand, and addition of an 8-inch
slab.

1.3.4 Operations Adjacent to IR Site 31

IR Site 31 is located near four IR sites: 25 and 30 on Alameda Point and IR-01 and IR-02

on FISCA where many environmental investigations and remediation activities have
been conducted. Portions of IR Sites 25, 30, and 31 are underlain by a groundwater
plume comprised of dissolved phase benzene and naphthalene that also underlies a
portion of FISCA Sites IR-01 and IR-02. The highest concentrations of these chemicals
are centered under FISCA Site IR-02 and the southeastern portion of IR Site 25 (see
Section 1.3.5.7). The groundwater RI for this plume has already been completed.
Descriptions of these four sites and their historical operations are presented below.
Like IR Site 31, both of these sites were marshlands until the early 1900s when imported
fill material was used to create the land present today.

1.3.4.1 IR Site 25

IR Site 25 is located immediately northwest of IR Site 31 and has been used historically
for military housing. The site presently contains the U.S. Coast Guard North Village
multi-unit housing structures, a community center, a housing office, and a park
containing baseball and soccer fields and a fitness course. There are currently no
residents in this housing, which is not planned for future use by the U.S. Coast Guard.
The primary contaminants in soil at IR Site 25 are PAHs that are theorized to have
originated from the historical emplacement of contaminated fill material (Neptune et al.
2002). The Navy conducted two removal actions at IR Site 25 where approximately
66,763 cubic yards of PAH-contaminated soil was removed across approximately
26 acres.

1.3.4.2 IR Site 30

IR Site 30 is located northeast of IR Site 31 and was also first developed as part of the
former SFBA although development was limited to grading and grass cover. The SFBA
was constructed in 1929 and used primarily by private airplanes and business air fleets
until it was closed in 1941.
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An aerial photograph from 1947 (Figure A-6) shows the presence of housing on site; this
housing remained until 1953 (Figures A-6 through A-8). The Site 30 property was
acquired by the Navy in June 1956 for storage purposes (Naval Facilities Engineering
Command 1994). By 1959, the housing area was paved and appears to have been used
as a storage area that may have been associated with the FISCA warehouse area located

to the south of IR Site 30 (Figure A-9). Construction of the George P. Miller Elementary
School began in approximately 1975, and construction began at the Woodstock Child
Development Center between 1977 and the mid-1980s (Figures A-10 through A-17).
The Woodstock Child Development Center is currently leased to Alameda United
School District. The Navy conducted a removal action at IR Site 30 in 2004 in which
contaminated soil was removed from one area and pavement or other material to cover
the soil was placed over most of the site, including all of the school play area (Shaw
2005b). Island High School moved into the former George P. Miller Elementary School
in 2006.

1.3.4.3 FISCA IR Site 02

FISCA IR Site 02 is located east of IR Site 31 (Figure 1-2). FISCA IR Site 02 is one of
seven IR sites within FISCA. The western portion of FISCA IR Site 02 was historically

used as a screening lot where equipment was temporarily stored prior to sorting for
disposal or resale. The eastern portion of FISCA IR Site 02 was used as a scrapyard by
DRMO where property declared "excess" by the Department of Defense was

_' temporarily stored. The surplus equipment included autos, equipment, and stockpiled
scrap metal, much of which may have contained fuel, oil, coolants, and other
automotive liquids that had the potential to leak onto exposed soil (PRC 1993). FISCA
IR Site 02 is no longer Navy-owned property and is in the process of being redeveloped
into residential housing as part of the land transfer process.

Polychlorinated biphenyl (PCB), lead, and cadmium contamination were discovered in
soils during the RI at FISCA IR Site 02. The suspected sources for the PCBs were leaks
from PCB-containing electrical equipment that may have been stored on site. The
suspected sources of the cadmium and lead are paints and metal bearings that also may
have been stored on site. Two removal actions were conducted by the Navy at FISCA
IR Site 02 to remove lead and PCB-contaminated soil as a result of findings during the
RI at FISCA IR Site 02 (PRC 1993). A third removal action was conducted as part of a
subsequent remedial action plan/record of decision to remove cadmium and additional
PCB-contaminated soils (Tetra Tech EM Inc. [TtEMI] 2001b).

1.3.4.4 FISCA IR-01 Warehouse Area

The FISCA warehouse area is located adjacent to IR Site 31 on the south. The
warehouse area was occupied by five large warehouses (Buildings 361, 368, 369, 370,
and 371; Figure 1-3) that were built in the 1950s (ERM-West 1988). With the exception
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of Building 369, which was located on IR Site 31, all of these warehouse buildings were
located on FISCA IR-01. The warehouse area was historically used by DRMO for
materials screening and storage and later by the Fleet Support Hospital for packing and
shipping operations.

Historically, the northern portion of the warehouse area was mostly unpaved (present-
day location of IR Site 31, U.S. Coast Guard Housing), and the southern portion of the
warehouse area (around the warehouses themselves) was paved (ERM-West 1988).
FISCA IR Site 01 is no longer Navy-owned property.

Surface soil samples collected during environmental investigations conducted prior to
the construction of military housing at the warehouse area were found to contain high
concentrations of chromium and nickel. These samples were collected in the northern
portion of the former warehouse area (southwest of IR Site 31). Concentrations of
benzene and naphthalene were reported above detection limits in groundwater
samples, with the highest concentrations occurring on site, immediately downgradient
of the DRMO Scrapyard (FISCA IR Site 02). The reports from these investigations
concluded that no discrete areas with large amounts of contaminants in soil existed.
However, broad areas existed in which concentrations of contaminants in soil were

present at concentrations greater than the regulatory criteria.

1.3.5 Previous Investigations at IR Site 31

The former economic development conveyance (EDC) Parcel 21 was designated as IR
Site 31 because groundwater beneath the site is impacted by the OU-5/IR-02
groundwater plume. Prior to being designated an IR site, historic investigations took
place for adjacent areas and involved some sampling within the boundary of current IR
Site 31. This subsection provides information from previous and concurrent
investigations conducted at IR Site 31. A summary of data collected during these
investigations and a discussion of the usability of the data for purposes of the RI at IR
Site 31 are included. Tables 3-2, 3-3, and 3-4 show the number of usable samples (i.e.,
samples for which data were validated and verified) collected at IR Site 31 presented
according to analyses and investigation.

1.3.5.1 1989 Shallow Soil Gas Investigation

A soil gas investigation was conducted in 1989 (PRC 1990) at environmental baseline
survey (EBS)Parcels 178, 179, and 180 to evaluate the possibility of locating housing in
this area. Parcel 178 is located in IR Site 31. The 1989 investigation included the
collection of soil gas samples from shallow soil to evaluate the extent of benzene
contamination in groundwater. Five out of 41 soil gas samples collected in these three
parcels had detectable concentrations of benzene (PRC 1990). Depth to groundwater at
the time the samples were collected is not known (but is now known to be generally
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7 feet bgs). Detected soil gas concentrations ranged from 0.3 to 0.04 micrograms per
_' liter (_g/L) for benzene, with the highest concentration near the 3102 location sampled

in 2005. Because of the shallow water table, indoor and outdoor air concentrations were

modeled using shallow groundwater data collected on site; these soil gas data were not
used for the RI at IR Site 31.

1.3.5.2 Environmental Baseline Survey Investigations

In 1993, the EBSprogram was initiated at Alameda Point to facilitate property transfer.
Initially, NAS Alameda was divided into 209 EBS parcels. Figure 1-3 shows the two
EBS parcels (Parcels 178 and 184) located within the boundaries of IR Site 31 as well as
buildings, structures, open space, and underground utilities.

The EBS investigation was implemented in two phases. Phase I provided an
assessment of the environmental impacts due to base operations and included site
visits, employee interviews, historical research, and an inventory of all property on a
parcel by-parcel basis (ERM-West 1994). For the two EBS parcels in IR Site 31, the
Phase I EBS investigation found no evidence of activities or operations that could have
resulted in a release within the two parcels.

Fourteen soil samples were collected from 10 locations in March 1987 and analyzed for
pesticides, PCBs, and metals (ERM-West 1987). Groundwater samples were collected

_, from two monitoring wells between March 1987 and January 1988 (ERM-West 1988).
The 1987 study indicated that concentrations of metals exceeded criteria in the northern
portion of the warehouse area, and the study recommended additional soil samples be
collected and analyzed for metals. In 1988, additional soil sampling was conducted,
and analytical data indicated high levels of nickel and chromium in the northern
portion of the site and in the background soil (ERM-West 1988). It was recommended
that replacing the top 6 inches to I foot of soil in the northern portion of the site would
reduce potential risks associated with direct contact with soil at the housing
development in the northern portion of the warehouse area.

1.3.5.3 Zone Evaluation Data Summary, Zone 16: Housing Zone

Three surface soil samples plus two soil gas samples were collected from five locations
across IR Site 31 (Zone 16 - EBSParcel 178; IT2001). The three soil-sampling locations
are identified as 178-Z16-001 through 178- Z16-003 on Figure 4-1. The surface soil
samples were analyzed for pesticides and PCBs; the soil gas samples were analyzed for
VOCs. The soil sample results were incorporated into this RI for use in the risk
assessments. The details are clarified in Section 4 on page 4-2.
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1.3.5.4 Residential Risk Evaluation for United States Coast Guard
Housing

A risk evaluation was conducted in 2002 (TtEMI 2002a) to evaluate the potential health
risks associated with living at the U.S. Coast Guard housing areas located in IR Sites 25
and 31. The risk evaluation included indoor air modeling and the collection of ambient
air samples to conduct an indoor air quality assessment.

Analytical data used in the indoor air modeling included samples collected during the
OU-5 RI (Neptune et. al 2002) and consisted of groundwater samples collected from
monitoring wells and HydroPunch borings, as well as soil vapor samples. Using all
VOCs reported above detection limits, a screening-level risk evaluation was conducted.
Results of the risk evaluation indicated that the cancer risks and noncancer hazards

were below the threshold values (hazard index [HI] of I and cancer risk of I x 10-5)for
predicted indoor air concentrations based on both soil vapor and HydroPunch
groundwater data. Threshold values were exceeded only when predicted indoor air
concentrations were based on groundwater data from samples collected at monitoring
wells.

Additional indoor and outdoor air samples were collected in IR Sites 25 and 31 to verify
the indoor air modeling results. Samples were collected from crawl spaces, indoor
locations, and outdoor locations; analyzed for VOCs; and compared to ambient air
measurements collected by the California Air Resources Board (CARB).

Findings from statistical analysis showed that the indoor air VOC concentrations in
occupied homes were higher than in unoccupied homes, reflecting the use of household
VOC products and circulation with outdoor ambient air.

Also the indoor air VOC concentrations (except methyl-tertiary-butyl-ether [MTBE]) for
units with vapor barriers (Marina Housing in IR Site 31) were no different than for units
without vapor barriers (North Housing and Kollman Circle in IR Site 25). MTBE
concentrations were higher during the February sampling of the North Housing than
during the April and May sampling of the other units.

The indoor air quality assessment concluded that:

1. VOC concentrations in crawl spaces did not differ from those in indoor air.

2. VOC concentrations in indoor air were consistent with outdoor air

concentrations and ambient measurements collected by CARB.

3. "The risks to residents of the U.S. Coast Guard housing areas are not likely any
different from those of other individuals residing in the Bay Area" (TtEMI 2002a).
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1.3.5.5 2002 Polynuclear Aromatic Hydrocarbon Assessment

An assessment of PAHs was conducted in 2002 (reported in Appendix D to the Final RI
Report Transfer Parcel EDC-5, Dated March 2005) to examine the potential presence of
PAHs in fill material at eight transfer parcels where no PAH release or disposal had
been documented (BEI 2005b). Forty-six soil samples (including four duplicates) were
collected from direct push borings at 12 locations in IR Site 31 in June 2002 (BEI 2002).
The 12 borings are identified as 32EDC-21-1 through 32EDC-21-12 on Figure 4-1. PAHs
reported in the soil samples were expressed as a calculated B[a]P equivalent
concentration. Appendix B Figure B2 shows B[a]P equivalents. The maximum
concentration was 680 micrograms per kilogram (lag/kg), whereas all other
concentrations were below the Alameda Point criteria of 620 lag/kg. The individual
PAH values were used in estimating the human health risk for this RI. This sampling
effort was largely duplicated and superseded in a 2003 PAH assessment by Bechtel
(2004a).

1.3.5.6 2003 Polynuclear Aromatic Hydrocarbon Assessment

A total of 648 normal soil samples collected from 163 borings were analyzed for PAHs
during the 2003 PAH assessment. The quality assurance (QA) parameters were not
broken out for portions of the data on IR Site 31; however, out of the whole data set,
which included 3,401 samples collected from 19 IR Sites and 3 EBSparcels, 66 samples
had 15 analytes that were considered unusable. The 2003 PAH assessment data are
therefore considered 98 percent usable and have been included in the RI data set for IR
Site 31; these data are discussed further in Section 4.

PAHs reported in the soil samples were expressed as a calculated B[a]P equivalent
concentration (BEI 2004a) and compared to the Alameda Point-specific screening
criterion of 620 lag/kg. The individual PAH values were used in estimating the human
health risk for this RI.

1.3.5.7 Remedial Investigations at Operable Unit 5

Two RIs that included discussions of environmental conditions at IR Site 31 were

conducted adjacent to the site at IR Site 25: the OU-5 RI completed in July 2002
(Neptune et al. 2002) and the IR Site 25/IR-02 groundwater RI/FS issued as a final
report in October 2004 (Engineering Remediation Resources Group, Inc. [ERRG]2004).

2002OU-5 Remedial Investigation

Environmental samples of soil gas and groundwater were collected at IR Site 31 in May
2001 in support of the RI for OU-5 (Neptune et al. 2002). The May 2001 soil gas
sampling event included the collection of samples at two depths: 2 feet bgs and 5 to 7

feet bgs. Soil gas samples were collected at shallow depths from four locations and
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analyzed for VOCs, including naphthalene (using EPA Method TO-15). Saturated soil
conditions precluded collection of deeper samples at all IR Site 31 locations. Benzene
was reported in one of the four samples at a concentration of 8 micrograms per cubic
meter (1Jg/m3). Naphthalene was reported in four of the four samples at a maximum
concentration of 22 l_g/m3. Other VOCs reported in at least one of the soil gas samples
included the chlorinated compounds 1,1,1-trichloroethane, chloroethane, and
trichloroethene (TCE) (none of which have been reported in IR Site 31 soil or
groundwater samples); fuel related compounds, including ethylbenzene and xylenes,
which may be related to the OU-5/IR-02 groundwater plume; and common laboratory
contaminants, including 2-butanone, 4-methyl-2-pentanone, 2-hexanone, acetone,
methylene chloride, and vinyl acetate. Because the shallow depth to groundwater may
have compromised the representativeness of the soil gas data from the OU-5 RI, these
data are not included in the data set for IR Site 31. For the IR Site 31 RI, indoor and

outdoor air concentrations were modeled using recently collected soil and groundwater
data.

As part of the OU-5 RI, six discrete groundwater samples were collected at depths
ranging from 6 to 20 feet bgs from five locations at IR Site 31 (Figure 4-1). These
groundwater samples were analyzed for VOCs, PAHs, and MTBE. These data are
considered usable, have been included in the RI for IR Site 31, and are discussed in
Section 4.2. The OU-5 RI report concluded that benzene and naphthalene were the only
two contaminants consistently reported at concentrations above drinking water action
levels and therefore were the primary risk drivers in the groundwater ingestion
exposure pathway. In addition, the OU-5 RI report concluded that the contaminant
concentrations appear to be co-located and increase with distance between the top of
the water table and the subsurface lithological unit referred to as the marsh crust
(Neptune et al. 2002).

2004 Site 25/IR-02Groundwater Remedial Investigation and Feasibility Study

An RI/FS was conducted to address benzene and PAH (most notably naphthalene)
contamination in shallow groundwater in the vicinity of IRSite 25 and the FISCA IR
Site 02. Since these sites are near IR Site 31, the report also included an assessment of
groundwater underlying portions of IR Sites 30 and 31 (ERRG2004). The RI/FS report
analyzed previously collected data; no additional fieldwork was conducted. The report
concluded that the groundwater contamination is no longer migrating laterally and that
natural degradation has been occurring; however, the rate of natural degradation has
slowed as dissolved oxygen has been consumed and site conditions have become
predominantly anaerobic.

Computer-generated contour maps created during the IR Site 25/IR-02 RI/FS show
benzene and naphthalene in shallow groundwater within the eastern portions of IR
Site 31 at depths of approximately 20 feet bgs. These maps show that the highest
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reported concentrations reported in samples collected from monitoring wells are
located in three plume centers: immediately east of IR Site 31 (near the Kollman Circle
in IR Site 25); directly north of IR Site 31 (near the intersection of Singleton Avenue and
the western end of Annapolis Circle); and to the southeast of IR Site 31 (near the former
FISCA IR Site 02). Results of HydroPunch sampling indicated that the concentrations of
benzene and naphthalene increased with increased depth to approximately 20 feet bgs.
The lower limit of the vertical extent of contamination at 20 feet bgs is likely due to the
presence of the Young Bay Mud at 25 feet bgs, which limits the downward migration of
contaminants.

•The RI/FS report identified the following four possible sources for the groundwater
contamination (ERRG 2004):

• Previous point-source discharges;

• Contaminated fill material;

• Buried inclusions of high-concentration material trapped near the marsh crust
surface; and

• The marsh crust itself.

An HHRA performed during the RI/FS found that the only exposure pathway that
posed a risk greater than the EPA's risk management range was the groundwater

_' ingestion pathway. The remedial alternatives recommended in the RI/FS report will
apply to all areas of contaminated groundwater in the vicinity of IR Site 25 (including
IR Site 31). The RI/FS report concluded that additional sampling was needed to better
define the benzene and naphthalene concentrations along the eastern and western
edges of the groundwater plume. The OU-5/IR-02 Groundwater Proposed Plan
completed public review in April2006. The proposed plan presents the preferred
alternative as the Navy's risk management decision to reduce the mass of contaminants
in groundwater by facilitating the biodegradation of benzene and naphthalene and
preventing potential future unacceptable exposures in the unlikely event that the
groundwater may be used for drinking water in the future. The preferred alternative
consists of biosparging with soil vapor extraction, nutrient/microorganism
enhancement, as required, monitoring, and institutional controls. The preferred
alternative applies institutional controls to restrict access to groundwater during the
approximate 8 years estimated to achieve remedial goals. Therefore, the IR Site 31 RI
does not characterize groundwater for remedial decision purposes.

1.3.5.8 Storm Drain Investigation

A series of reports have documented the extent and layout of the storm drain system at
the former NAS Alameda and identified the system as a potential transport pathway for
chemicals to reach surface water and sediment in the San Francisco Bay (TtEMI 2000
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and 2001a). The storm drain system was constructed between 1930 and the 1960s and
was designed to collect basewide surface-water runoff from streets, runways, tarmacs,
landscaped areas, and building roof drains (TtEMI 2000).

In addition to surface-water runoff into the storm drains, shallow groundwater and
water leaking from underground water lines could also infiltrate into damaged or
leaking storm drain line sections. Because of the network of storm drain lines that
intersect groundwater contaminant plumes, contaminants can be transported in either
the storm drain lines or the bedding material.

Figure 1-3 shows the locations of storm drain segments that are known to exist at IR
Site 31 as taken from the Alameda Point base map and verified with information
currently used by the City of Alameda. One "low-priority" storm drain segment was
identified in IR Site 31 near the lower northeast corner of IR Site 31. This segment was
identified because it was damaged, there was potential or actual groundwater
infiltration, and it was located in an area where benzene, toluene, ethylbenzene, and
xylenes (BTEX), TPH, and/or PAH groundwater contamination were present at
concentrations below ecological screening criteria (TtEMI 2000).

1.3.5.9 Historical Releases or Hazardous Waste Handling Facilities

From queries performed on 13 January 2006 to the online Cal/EPA Geotracker database
and the online EPA Enviromapper for Envirofacts database, there are no known
historical releases or hazardous waste handling facilities within the boundaries of IR
Site 31.

The Alameda Naval Air Station East Housing area, registered with DTSC and EPA
under identification number CA2170023236, involves Parcels 170 and 171 and is not
known to address IR Site 31.

1.3.6 Relevant Offsite Investigations

The following sections present a brief summary of ongoing activity and their relation to
Site 31.

1.3.6.1 Basewide Groundwater Monitoring Program

A basewide groundwater-monitoring program was implemented in 2002 and is
ongoing at Alameda Point (Shaw 2004a, Innovative Technical Solutions, Inc. [ITSI]2006,
2007a,b). The monitoring program includes sampling of selected groundwater
monitoring wells at IR Site 31, which are within the Basewide Site 25 Group, to monitor
the movement and stability of the benzene and naphthalene plume present beneath the
site.
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Five of the monitoring wells included in this program are within the boundary of IR
Site 31. Groundwater samples collected from these wells are analyzed for VOCs,
semivolatile organic compounds (SVOCs), dissolved metals, and parameters for
monitored natural attenuation. For evaluation in the IR Site 31 RI report, analytical data
from the summer 2005 quarterly groundwater monitoring data (ITSI 2006), the spring
2006 annual groundwater monitoring report (ITSI 2007a), the fall 2006 quarterly
monitoring report (ITSI 2007b), and the OU-5/IR-02 RI/FS (ERRG 2004) for the existing
monitoring wells of the OU-5/IR-02 groundwater plume were used as a baseline to
assess consistency with the OU-5/IR-02 groundwater plume.

1.3.6.2 Tidal Influence Studies

Two tidal influence studies (PRC 1993, PRC and Versar 1996) were conducted at the
FISCA site located east of IR Site 31. In 1992, a hydrogeologic investigation (PRC 1993)
was conducted, which included a tidal influence study to characterize the aquifers
beneath the FISCA. The 1992 tidal influence study involved monitoring six shallow
wells (screened at depths of 3.5 to 13.5, 5.0 to 15.0, or 6.5 to 16.5 feet bgs in shallow fill
material above the Bay Sediment Unit [BSU]) and four deeper wells (screened at depths
of 44 to 54, 59 to 69, 95 to 105, or 109 to 119 feet bgs in the lower BSU/Upper San
Antonio Formation aquifer). Monitoring was conducted over 24-hour periods to assess
baseline groundwater level fluctuations and potential tidal influences. These 10 wells
were located between 1,500 and 3,000 feet from the Oakland Inner Harbor. During the
study, tidal fluctuations in the Oakland Inner Harbor ranged from 6.1 to 6.9 feet per
24-hour period. Maximum water level fluctuations reported for shallow wells ranged
from 0.08 foot to 1.10 feet. The maximum water level fluctuation for deeper wells in the
lower BSU/Upper San Antonio Formation aquifer observation wells ranged from
0.03 foot to 0.08 foot (PRC 1993).

Because the first water-bearing zone (FWBZ) is hydraulically connected to the Oakland
Inner Harbor, shallow groundwater fluctuations during the daily tidal cycle are
expected and reflect a temporary shift in groundwater flow direction and not the mean
groundwater flow toward the Oakland Inner Harbor (ERRG 2004). In addition, the
tidal influence exhibited by shallow monitoring wells was reported to reflect the
hydraulic response based on the changing tide rather than active mixing of the water in
the Oakland Inner Harbor with the groundwater underlying FISCA (ERRG 2004).

A second tidal influence study was conducted at FISCA, which confirmed tidal
fluctuation at FISCA and concluded that the greatest fluctuations were from wells that
were screened in high permeability materials (PRC and Versar 1996).
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1.3.7 Future Use

The City of Alameda General Plan Amendment Environmental Impact Report (LSA
Associates, Inc. [LSA] 2002) has designated the future use of IR Site 31 as "medium-
density residential."
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Section 2

Physical Setting

This section provides an overview of the climate, topography, geology, and
hydrogeology of IR Site 31. Discussions of surface water drainage and ecological
habitats at Alameda Point and the IR Site 31 vicinity are also presented. The scope of
the IR Site 31 RI activities are described in Section 4; however, pertinent information
collected during RI activities is presented in this section to provide a more complete
description of the physical setting.

2.1 Climate

The San Francisco Bay area is characterized by a Mediterranean climate, with mild
summer and winter temperatures. The mean annual precipitation at Alameda Island is
23 inches, with most of the precipitation occurring from October to April. Mean yearly
low and high temperatures are 52 and 67 degrees Fahrenheit (°F), respectively. The
wind direction is predominantly from the west or northwest, with rare occurrences of
gale-force or greater winds. Heavy fog occurs an average of 21 days per year (National
Weather Service 2001). Table 2-1 summarizes maximum and minimum monthly
temperatures and average rainfall totals.

2.2 Topography

Alameda Island lies at the base of a gently westward-sloping plain that extends from
the Oakland-Berkeley Hills in the east to the shore of the San Francisco Bay in the west.
Alameda Island is characterized by a low topographic profile, with surface elevations
varying from mean sea level (MSL) to approximately 30 feet above mean sea level
(AMSL). Alameda Point is located on the western portion of Alameda Island and in the
northeastern portion of Alameda Point. The topography of IR Site 31 is primarily flat
and lies within an enclosed contour level for 10 feet AMSL (U.S. Geological Survey
[USGS] Topographic Map 7.5 Minute Quadrangle Oakland West, 1993). Surveyed
ground elevations for the onsite monitoring wells range from 10 to 13 feet AMSL.

2.3 Geology

Alameda Island is located on the east side of the San Francisco Bay. The bay occupies a
depression between the Berkeley Hills to the east and the San Mateo Peninsula to the
west. The depression and hills were formed by two active faults: the San Andreas
Fault, west of the San Francisco Bay, and the Hayward Fault, east of the San Francisco
Bay. The San Andreas and Hayward Faults are approximately 12 miles west and
5 miles east of the island, respectively.

2-1 Draft Final RI

IR Site 31 Alameda Point July 2007



The stratigraphy beneath Alameda Island and the San Francisco Bay consists of
unconsolidated sediments approximately 400 to 500 feet thick at the eastern margin of
the bay (Rogers and Figuers 1991).

2.3.1 Alameda Island Geology

Alameda Island sedimentary deposits consist of five stratigraphic units. Figure 2-1
presents the generalized stratigraphic and hydrogeologic units. From oldest to
youngest, they are the Alameda Formation, the lower unit of the San Antonio
Formation, the upper unit of the San Antonio Formation, the Merritt Sand Formation,
and the BSU (upper bay sediment, also referred to as the Young Bay Mud).

These sediments overlie bedrock consisting of metamorphosed sandstone, siltstone,
shale, graywacke, and an ophiolite base of Jurassic to Cretaceous age, all of which
constitute the Franciscan Formation (Rogers and Figuers 1991, Norfleet Consultants
1998). Table 2-2 presents the sequence and descriptions of sediments beneath Alameda
Island.

The stratigraphy beneath the northeastern portion of Alameda Point has been
characterized with soil borings advanced to depths ranging from 20 to 105 feet bgs

during previous investigations (Neptune et al. 2002, TtEMI 1999a, ERRG 2004,
Shaw 2004a). Cross-section locations are shown on Figure 2-2. The derivative cross-
sections incorporate shallow lithologic information from this investigation.

The eastern portion of Alameda Point, from surface to a depth of 7 feet to 10 feet, is
comprised of imported construction fill and dredged fill material that overlies a marsh
crust (2 to 6 inches thick), which typically exists at a depth of 5 feet to 18 feet bgs. This
layer of marsh crust overlying the Young Bay Mud portion of the BSU helps to
distinguish reworked from undisturbed Young Bay Mud. The marsh crust horizon is
underlain by the BSU, which has a reported thickness of up to 110 feet and includes an
upper and a lower unit. The upper unit of the BSU is referred to as the Young Bay Mud
and consists of an estuarine deposit of stiff, dark, olive-gray clay with discontinuous
silty and clayey sand layers. The lower unit consists of estuarine deposits of silty sand
with interbedded layers of fine sand (TtEMI 1999a).

The BSU overlies the Merritt Sand Formation, which has a reported thickness of up to
60 feet and is composed of a brown, poorly graded, fine-to-medium-grained sand. The
Merritt Sand is laterally continuous across Alameda Point except where it is bisected by
a paleochannel. The paleochannel parallels the Inner Oakland Harbor, as mapped for
the Oakland Inner Harbor navigation improvement project (Subsurface Consultants,
Inc. 1999), and is approximately 1,200 to 1,600 feet wide; its central lowest point is
located approximately 1,400 feet south of the present Inner Oakland Harbor and is
coincident with the northern margin of IR Site 31.
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The Merritt Sand Formation overlies the Upper San Antonio Formation, which consists
of interbedded layers of silty sand and green-gray silty clay alluvial deposits and has a
reported thickness of up to 35 feet. The upper unit of the San Antonio Formation is
continuous over most of Alameda Point but is absent in the area of the paleochannel.

The paleochannel (synchronous with the BSU) underlies IR Site 31 at depths from
approximately 60 feet bgs to its central lowest point (95 feet bgs) beneath the northern
margin of IR Site 31. The paleochannel marks a prominent erosional unconformity that
places the BSU on top of the Yerba Buena Mud due to removal of both the Merritt Sand
Formation and the Upper San Antonio Formation. The paleochannel was filled with
low-permeability silts and clays with discontinuous layers of poorly graded sands
associated with the BSU (TtEMI 1999a).

The Upper San Antonio Formation overlies the lower San Antonio Formation estuarine
deposits. The Yerba Buena Mud (or Old Bay Mud) is the uppermost member of the
lower San Antonio Formation, with a thickness of up to 90 feet. The Yerba Buena Mud
is partially eroded by the paleochannel but is considered to be locally and regionally
continuous and a barrier to potential contaminant migration. The San Antonio
Formation is underlain by the terrestrial and estuarine deposits of the Alameda
Formation. The Quaternary and Tertiary deposits discussed above are underlain by the
bedrock of the Franciscan Formation (TtEMI 1999a).

2.3.2 Fill History

The area east of Main Street and north of Atlantic Avenue was created from successive

filling of tidal fiats between 1859 and 1930 (before Navy occupancy). From 1925
through 1927, the tidal marsh and sloughs that were to become the future site of the
SFBA (from 1927 through 1940) were filled with "intermittent dredger fill" (Lee and
Praszker 1969). Fill activities that occurred between 1925 and 1930 may also have
included use of materials from the excavation of the Posey Tube tunnel beneath
Oakland, connecting Alameda Island with Oakland. Fill material associated with the
Posey Tube construction may have contained PAHs and metals resulting from waste
produced by nearby industries (located within 0.25 mile of the excavation site),
including Union Iron Works, Bethlehem Steel, and Associated Oil Company/Phillips
(BEI 2005a). Beginning in the 1930s, the Army and then the Navy filled tidelands,
marshes, and sloughs between Oakland Inner Harbor and the western tip of Alameda
Island (west of Main Street). The fill material consisted largely of dredge spoils from
the Oakland Inner Harbor and surrounding San Francisco Bay.

Fill material thickness generally decreases from west to east across Alameda Point. A
maximum thickness of 40 feet of fill material is present at the western margin of
Alameda Point where offshore areas were filled to create new land. The imported fill
material at Alameda Point consists mainly of three types of material:
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• The principal type of fill material at Alameda Point is dredged material (also
referred to as poorly graded sand dredge spoils or hydraulic fill) from the
surrounding San Francisco Bay and Oakland Inner Harbor that is predominantly
poorly graded, fine-to-medium-grained gray sand with silt and clay.

• The second most prevalent fill is dredged material from the Young Bay Mud
member of the BSU (predominantly clay), also referred to as reworked Young
Bay Mud - materials that have been transported or displaced by human activity.

• Occasionally there are materials imported from other areas (i.e., outside of
Alameda Island and its surrounding waters such as Oakland Hills), usually
distinguishable from poorly graded dredge spoils or reworked Young Bay Mud.

In the eastern portion of Alameda Point, a marsh crust (2 to 6 inches thick) exists
between the fill layer and the BSU. This thin layer of marsh crust overlying the Young
Bay Mud portion of the BSU helps to distinguish reworked from undisturbed Young
Bay Mud. The marsh crust is a soil horizon typically occurring at 5 feet to 18 feet bgs
that is comprised of coal or petroleum-related combustion products SVOCs and trace
metals. A remedial action plan/record of decision (RAP/ROD) has been written for the
marsh crust and has been signed and approved by DON, EPA, and Cal/EPA (DON
2001b). The Marsh Crust RAP/ROD applies institutional controls on property owned
by the City of Alameda (Alameda Annex property) and across property leased by the
City of Alameda (Alameda Point). The institutional controls prohibit excavations below
specified depths without approved work plans. The institutional controls are
administered and enforced through the City of Alameda's Marsh Crust Excavation
Ordinance number 2824 executed 2 February 2001 (presented in Appendix M).

IR Site 31 fill history (Figure 4-2) shows that the fill was in place by 1927. The most
recent construction fill placement was prior to 1993 when construction fill was placed to
construct Marina Village Housing. The design drawings (Sheet G-14 Appendix K)
show that the housing units were constructed on a minimum 4-foot thick layer of
compacted fill. The minimum of 4 feet of compacted fill is comprised of the 2 feet of
blanket fill for site grading (reconditioned/compacted) plus 2 feet of foundation fill
beneath each house and garage foundation. An evaluation of fill history and lithology
is summarized in Section 4.1.5.2, with details and supporting information presented in
Appendix H2.

2.3.3 IR Site 31 Geology

The land at IR Site 31 was tidal marshlands until the early 1900s. The marshlands
contained numerous tidal channels ranging in width from 10 to 200 feet (PRC and
Versar 1993). The history and development of IR Site 31 through multiple fill episodes
is traceable through historical maps and aerial photographs presented in Appendix A.
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According to these maps and photographs, the IR Site 31 area was completely filled by
_' 1927 (Figures A-1 through A-4 in Appendix A). The fill events include the historical

filling of tidal marshlands and the construction fill material emplaced during site
development. As identified in the City of Alameda Ordinance No. 2824, Alameda
Municipal Code Chapter XIII, Section 13-56, the marsh crust at IR Site 31 is deeper on
the east side of the site and shallower to the west. The threshold depth identified in the
ordinance changes to 5 feet below the surface in the western portion of IR Site 31.

Data from previous investigations indicate that the BSU is encountered at an average
depth of approximately 18 feet bgs at sites contiguous with IR Site 31. A BSU depth of
18 feet bgs is to be expected for locations that were historically tidal channels or
offshore. IR Site 31 was historically marshland with tidal channels, and the BSU
seemed to be present at 7.5 feet bgs (2.5 feet AMSL) in many boring locations, which
would correspond to the upper elevation limit for original tidal marsh topography. The
variability of the thickness of the fill material is due to infilling over tidal flats and
channels in the original marshland topography (PRC and Versar 1993).

The direct push sample probes completed during the RI at IR Site 31 were advanced to a
maximum depth of 8 feet bgs for soil sampling and to 20 feet bgs for the groundwater
sample points. The maximum depth of 24 feet bgs was in one groundwater sample
probe. The fill material encountered in borings at IR Site 31 included one or more of the
following: clay, poorly graded sand, clayey gravel, well-graded gravel with sand, and

_w' well-graded sand with gravel. The shallowest fill materials (0 to 4 feet bgs) were dense
brown to yellowish-brown clayey sand or gravel that may have been imported from
terrestrial fill sources outside of Alameda Island.

The remaining fill materials (soft to medium stiff silty clay or silty sand between
approximately 4 and 7.5 feet bgs) appeared to be dredged materials consisting of
hydraulic fill from the San Francisco Bay or Oakland Inner Harbor and reworked
Young Bay Mud. This mud layer was not fully penetrated in most cases since the
borings typically terminated at or just below the water table; hence, a measured
thickness is not widely available. Geotechnical analysis of IR Site 31 soils (Appendix E)
indicates that the clays have an effective air permeability of 10-8to 10-11square
centimeters (cm2). Figure 2-2 shows the locations of cross-sections, the legend for the
cross-sections is on Figure 2-3, and the geologic sections are Figures 2-4, 2-5, 2-6, 2-7,
2-8, and 2-9. These figures represent the shallow subsurface geology at IR Site 31 and
were constructed using boring logs from the RI activities (Appendix D).

Figure 2-10 presents a top of clay in the shallow subsurface at IR Site 31. The clay
represented by the map includes dark gray or black clays that are first encountered at
depths of 4 to 6 feet bgs across the site. The mapped clay is not continuous and includes
deep pockets of yellowish-brown gravelly clays that appeared to be part of the
imported fill materials. The map (Figure 2-10) and the cross-sections (Figures 2-4
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through 2-9) demonstrate that the clay is a recognizable horizon separating older
dredged harbor fill from newer, more oxidized, and imported construction fill. The
figures show that the elevation of the top of the clay is undulating with inconsistent
directional slope.

2.4 Hydrogeology

This subsection discusses regional hydrogeology at Alameda Point and site-specific
hydrogeology at IR Site 31.

2.4.1 Regional

Alameda Island is underlain by two primary regional aquifers, the shallow Merritt Sand
aquifer that yields brackish-to-very-saline water (20,000 to 35,000 milligrams per liter
[mg/L] total dissolved solids) (TtEMI 2000) and the deeper Alameda aquifer that yields
freshwater. The generalized hydrogeologic units are shown on Figure 2-1. These
aquifers are separated by the regional San Antonio aquitard, which is approximately 55
to 90 feet thick beneath Alameda Point and comprises three parts (TtEMI 1999a):

• Yerba Buena Mud;

• Other estuarine deposits; and

• The upper clay-rich portion of the Alameda Formation.

The Merritt Sand aquifer is a semi-confined aquifer with potentiometric head elevations
from 0 foot to 6 feet AMSL at Alameda Island (TtEMI 1999a). Groundwater was
observed in November 2005 (Figure 2-11) at elevations ranging from I to 4 feet AMSL
(depths varying from 5 to 9 feet bgs in 20 feet deep monitoring wells) on IR Site 31.
These water levels are consistent with previous regional groundwater mapping for the
IR Site 25, 30, and 31 group in base-wide monitoring (ITSI 2007a) in that levels are at
4 feet AMSL or higher on the east side of IR Site 31 and drop to I foot AMSL on the
west side of IR Site 31. As shown on Figure 2-11, the general groundwater gradient in
the FWBZ is from the northeast to southwest across the western half of IR Site 31.

Regionally, groundwater recharge occurs in outcrop areas of the Merritt Sand
Formation located in the southeastern portion of Alameda Point, as well as east of
Alameda Point. This groundwater recharge is from irrigation, precipitation, and
possibly leaking water-supply lines, sewer lines, and storm drains. There is no
hydraulic association between the shallow aquifer systems on Alameda Island and the
Oakland mainland because of the barrier created by the Oakland Inner Harbor. The
Merritt Sand aquifer beneath Alameda Island is hydraulically isolated from mainland
aquifers (TtEMI 1999a).
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The Alameda aquifer is the principal regional aquifer. Depth to the top of the Alameda
_' aquifer ranges from 180 feet bgs at Alameda Point to 220 feet beneath the surface of the

sediment in Oakland Inner Harbor. The thickness of the formation is between 230 and

800 feet. The Alameda aquifer is recharged by rainfall in the Berkeley Hills that seeps
through stream channels west of the Hayward Fault and flows through fractures in the
bedrock of the Franciscan Formation east of the Hayward Fault (Hickenbottom and
Muir 1988).

2.4.2 Alameda Point and IR Site 31

The hydrostratigraphic units at Alameda Point and beneath IR Site 31 have been
divided into the following four hydrogeologic units (Figure 2-1):

• FWBZ - imported fill material;

• Semi-permeable aquitard - Young Bay Mud of the BSU;

• Second water-bearing zone (SWBZ) - lower BSU, Merritt Sand Formation, and
Upper San Antonio Formation; and

• Regional aquitard - Lower San Antonio Formation, including Yerba Buena Mud.

The FWBZ is typically unconfined and extends to depths of up to 40 feet bgs in the
western portion of Alameda Point. This FWBZ in the fill layer is a local feature of

_, Alameda Point and is not present regionally (TtEMI 1999a). Figures 2-4 and 2-5 show
the local findings for the shallow subsurface geology at the shallower depths, which is
approximately at a vertical extent of 30 feet bgs. In the vicinity of IR Site 31, the
imported fill material (dredged fill) appears to extend to depths of 10 to 24 feet bgs
where the marsh crust was encountered during previous investigations (Neptune et al.
2002). Previous investigation results indicate that the marsh crust is directly underlain
by the Young Bay Mud portion of the upper BSU (PRC and Versar 1993). The Young
Bay Mud portion of the upper BSU acts as a semi-permeable aquitard between the
FWBZ and the SWBZ, with a thickness at Alameda Point of 25 to 80 feet, as

characterized during previous investigations (Neptune et al. 2002).

Throughout Alameda Point, the SWBZ is semi-confined and occurs within the lower
BSU, Merritt Sand Formation, and Upper San Antonio Formation (TtEMI 1999a). There
is limited hydraulic connection between the FWBZ and the SWBZ where the BSU
consists of low permeability clayey layers, such as those reported at IR Site 31. At IR
Site 31, the SWBZ is reported to occur within the lower BSU and Upper San Antonio
Formation, as generalized on Figure 2-1. The Merritt Sand is absent beneath IR Site 31
due to removal by erosion. The paleochannel underlying the site at depths from 60 to
95 feet bgs marks the erosional unconformity (PRC and Versar 1993; Subsurface
Consultants, Inc. 1999). Historically, the paleochannel eroded through the Merritt Sand
and the Upper San Antonio Formation and into the top but did not bisect the Yerba
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Buena Mud. The paleochannel was filled with low-permeability silts and clays with
discontinuous layers of poorly graded sands associated with the BSU (TtEMI 1999a).
Previous investigations suggest that the SWBZ in the vicinity of IR Site 31 is 40 to 50 feet
thick and would be encountered at a depth of 36 to 55 feet bgs (TtEMI 1999a, PRC and
Versar 2003).

Throughout Alameda Point, the SWBZ is subject to saltwater intrusion due to direct
hydraulic connection with the Oakland Inner Harbor and the San Francisco Bay (TtEMI
2000). The SWBZ is underlain by the Yerba Buena Mud of the lower San Antonio
Formation, which is thick and continuous, forming a regional aquitard (TtEMI 1999a).

Groundwater in the FWBZ at IR Site 31 was typically first encountered at 3.8 to 7 feet
bgs in RI soil borings, which correlates to water table elevations between 3.3 feet AMSL
(western portion of the site) and 8.6 feet AMSL (eastern portion of the site). In shallow
IR Site 25 monitoring wells (generally screened at 10 to 20 feet bgs) located in the area
surrounding IR Site 31, water table elevations vary seasonally and range from less than
1 to more than 10 feet AMSL (ITSI 2007a). At IR Site 31, the continuous clay layer
separates the upper portion of the FWBZ (above 16 feet bgs) from the lower portion of
the FWBZ (16 to 20 feet bgs). Nearby, IR Site 25 monitoring well D-02 is screened in the
SWBZ at 95 to 105 feet bgs in the lower BSU. The cross-sections of Figures 2-4 through
2-9 show the differentiation of soil type at the shallower depth, which is approximately
at a vertical extent of 30 feet bgs. Water levels for this well range from 4.8 to 6.7 feet
MSL (ITSI 2007a). No paired wells are available to interpret potential vertical gradient
between the FWBZ and SWBZ.

2.4.3 Surface Water Drainage System

Because there are no natural streams or ponds on Alameda Island, precipitation
evaporates into the atmosphere, runs off in the storm drain network, or infiltrates to
groundwater. Most of the ground surface at IR Site 31 is covered with buildings,
concrete, or asphalt (Figure 1-3). Although ponding may occur in some areas at IR
Site 31, precipitation is generally collected in catch basins that connect to main storm
drain lines and discharge into the Oakland Inner Harbor at outfalls.

2.5 Ecological Habitats

IR Site 31 is a 25-acre property with approximately 300 residential houses with
extensive paved roads and parking areas. Urban and barren habitat occurs at IR Site 31
and on adjacent land at Alameda Point and in the cities of Oakland and Alameda as
ornamental shrubs, trees, and landscaped areas. Urban habitat generally supports few
wildlife species due to human disturbances and limited vegetation. Urban habitat is the
current and expected future habitat condition for IR Site 31. The following ecological
habitats are known to occur in the vicinity of Alameda Point.
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• Barren habitat occurs as bare soil, buildings, roads, parking areas, and runways.

• Urban habitat occurs as grass lawns, ornamental shrubs, trees, and landscaped
areas.

• Annual grassland habitat occurs throughout Alameda Point.

• Saline emergent wetland habitat occurs at the West Beach Landfill wetland and
the runway wetlands.

• Coastal scrub habitat occurs between the annual grassland habitat and the saline
emergent wetland habitat at the West Beach Landfill and runway wetlands.

• Estuarine habitat occurs at the Oakland Inner Harbor to the north of Alameda

Point, Seaplane Lagoon, and the San Francisco Bay to the south of Alameda
Point.

2-9 Draft Final R!

IR Site 31 Alameda Point July 2007



This page left blank intentionally.

2-10 Draft Final RI

IR Site 31 Alameda Point July 2007



Table 2-1
_p' Monthly Temperature and Rainfall Summary

for Alameda Island, California

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average 57.3 61.6 63.3 66.5 69.0 71.7 72.6 73.6 74.6 72.0 63.9 57.4 66.9
Maximum

Temperature
(°F)
Average 44.5 47.9 49.1 50.6 53.5 55.7 57.0 58.3 58.3 55.3 49.6 44.5 52.0
MLnimum

Temperature
(°F)
Average 4.85 4.40 3.56 1.35 0.56 0112 0.07 0.10 0.32 1.31 3.45 3.33 23.43
Total

Precipitation
(inches)

Source: Oakland Museum data from October 1, 1970 to July 31,2000

°F= degrees Fahrenheit
J_a = January

Feb = February
Mar = March

Apr = April

Jun = June

Jul = July

Aug = August

Sep = September
Oct = October

Nov = November

Dec = December
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Table 2-2
Summaryof Alameda Island StratigraphicUnits

Estimated
Maximum

Stratigraphic Thickness
Period Geologic Age Unit (feet) General Lithology

Quaternary Holocene Fill Material 40 Dredged materials consisting of olive-
(unconformity) brown, fine-to-medium grained sand

with lenses of silty sand, gravelly sand, or
sandy gravel; generally, thickness
increases from east to west.

Bay Sediment 110 Upper bay sediments consisting of
Unit estuarine deposits of moist, stiff, dark

olive clay with discontinuous silty and
clayey sand layers with shell fragments
(also referred to as Young Bay Mud);
lower bay sediments consisting of
estuarine deposits of silty sand with
interbedded layers of fine sand.

Late Pleistocene Merritt Sand 60 Eolian deposits of yellow-brown clayey
to Holocene Formation sand, silty sand, poorly graded fine-

(unconformity) grained sand, thickens toward the
southeast.

Upper San 35 Alluvial deposits of interbedded layers of
Antonio silty sand and green-gray silty clay.

Formation

Late Pleistocene Lower San 90 Estuarine deposits of firm, gray, silty
(unconformity) Antonio clay, and clay of Yerba Buena Mud (also

Formation referred to as Old Bay Mud; laterally
continuous.

Tertiary Pliocene to Late Alameda 200 to 400 Terrestrial and estuarine deposits;
Pleistocene Formation regional aquifer.

Sources: TtEMI 1999a, Norfleet Consultants 1998, and Shaw 2004a.
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TOP OF UNIT
(IN FEET BELOW HYDROGEOLOGIC

GROUND SURFACE) STRATIGRAPHIC UNITS UNITS

WATER TABLE AQUIFER -
0 FILL (UNDERLAIN BY MARSH NOT A PRIMARY AQUIFER

CRUST AT SOME LOCATIONS) (FWBZ)

10-35 _ BAY SEDIMENT UNIT (BSU) AQUITARD%

\

3.45 MERRITT SAND FORMATION

MERRITT SAND AQUIFER -
A PRIMARY AQUIFER

60-80 UPPER UNIT ALLUVIAL DEPOSITS (SWBZ)

SAN ANTONIO
FORMATION YERBA BUENA MUD

80-110 LOWER UNIT

OTHER ESTUARINE AQUlTARD
DEPOSITS

_1_ 100-200 UPPER CLAY-RICH PORTIONALAMEDA

FORMATION ALAMEDA AQUIFER -
180-220 ALLUVIAL DEPOSITS PRINCIPAL REGIONAL

AQUIFER

400-800 FRANCISCAN FORMATION

NOTES:

FWBZ-FIRSTWATER-BEARINGZONE Draft Final Soil Remedial Investigation Report
SWBZ - SECOND WATER-BEARING ZONE for IR Site31

SOURCES: Figure 2-1
TETRA TECH EM, INC. 1999. OU-2 RI REPORT DRAFT, ALAMEDA Generalized Stratigraphic and Hydrologic Units
POINT, ALAMEDA, CALIFORNIA. PREPARED FOR THE UNITED
STATES DEPARTMENT OF THE NAVY, ENGINEERING FIELD ACTIVITY at Alameda Point
WEST, NAVAL FACILITIES ENGINEERING COMMAND, SAN BRUNO,

CALIFORNIA. JUNE 29. Alameda, California
SHAW ENVIRONMENTAL, INC. 2004. FINAL WORK PLAN BASEWIDE .,_=mmll_= m n
GROUNDWATER MONITORING PROGRAM. ALAMEDA POINT, ALAMEDA,
CALIFORNIA. FEBRUARY 6
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Section 3
Investigation Approach and Scope

This section presents a brief description of the DQOs for the RI, the scope and methods
of the RI, deviations from the work plan (CDM 2005a), and a summary of data quality
and validation methods and results. Comparison criteria used to evaluate the nature
and extent of soil contamination at IR Site 31 are also presented.

A review of historical and current activities conducted at IR Site 31 provided no
documentation of spills or chemical releases on site. Aerial photographs taken in 1959
and 1985 confirm the continuous presence of a Navy housing area throughout IR Site
31. One former warehouse is shown on the southwest portion and a former open
equipment storage area on the east portion of the site. There is no evidence of
significant ground staining. On the 1968 photograph, a small dark spot indicates a
potential surface stain to the north and west of the former warehouse Building 369. Soil
sampling was performed in this area of potential staining.

Data from previous environmental investigations at IR Site 31 have been combined with
analytical data collected during the RI to develop a complete description of the IR
Site 31 environmental conditions and to evaluate the human health risk and ecological
risk. Relevant analytical data collected during previous investigations that are used in
the IR Site 31 RI are presented in Appendix B. The analytical data from this IR Site 31
RI are presented in Appendix G. A discussion of the data sets is provided in Section 4.

3.1 Data Quality Objectives

The DQOs for this IR Site 31 RI were developed in accordance with the seven-step
process presented in EPA Guidance for the DQO Process, QA/G-4 (EPA 2000a). The
DQOs were described in the work plan (CDM 2005a) for IR Site 31 and are reproduced
for reference in Table 3-1.

The DQO process was used to describe the problem at IR Site 31 and its temporal,
spatial, and resource boundaries; to define the decisions to be made during the project;
and to identify data and other inputs required for decision-making. These DQOs
prescribed the sampling and analytical methods and the QA procedures that were
followed during the RI for IR Site 31.

The principal DQO of this RI was to assure that data collected were of sufficient
quantity and quality to support risk-based remedial decision-making. The DQOs
outlined procedures for the collection and assessment of data to assure that the data
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were within acceptable tolerances for precision, accuracy, and completeness and could
provide adequate representativeness and comparability.

3.2 Sampling Locations, Analyses, and Rationale

During the RI field program, soil samples were collected at IR Site 31 to characterize the
nature and extent of soil contamination at the site and to provide sufficient data to
conduct an HHRA and screening-level ERA. Discrete groundwater samples were also
collected at IR Site 31 to evaluate the nature of onsite groundwater contamination,
assess whether the concentrations of VOCs in groundwater are consistent with those in
the OU-5/IR-02 groundwater plume, and model indoor and outdoor air concentrations
for the HHRA. Figure 3-1 provides the RI soil and groundwater sampling locations.
Tables 3-2, 3-3, and 3-4 are discussed later in the text. Table 3-5 provides a summary of
the sample analyses, methods, and rationale for each medium sampled.

The DTSC guidance on evaluating vapor intrusion recommends soil gas samples as the
source term for modeling for indoor air evaluations. The DTSC guidance recommends
that the soil gas samples be collected from the vadose zone at a minimum of 5 feet bgs
(ideally 10 feet bgs) to be valid for HHRA purposes. The depth to groundwater at the
site seasonally varies and can be encountered between 4 and 5 feet bgs and is
commonly found at 7 feet bgs. Therefore, in accordance with the project work plans, no
soil gas samples were collected during the IR Site 31 RI.

3.2.1 Soil Sampling

A total of 50 soil borings were advanced at IR Site 31 using direct push technology
(DPT). The locations of the direct push borings are shown on Figure 3-1. Because there
were no known contaminant source areas at IR Site 31, a modified grid-based sampling
approach was selected for characterization of soil. Bias was given to past storage areas
and adjusted by current access limitations. The locations were distributed to provide
adequate site coverage and collect soil data related to human exposure and conducting
the HHRA. IR Site 31 had been subject to significant soil disturbance during
construction of the Marina Village in the early 1990s, complicating the process of
predicting where impacted soil may be present. Soil samples were collected at up to
three depths in each boring. Soil boring locations were selected based on borings
advanced during previous investigations, site access, locations of previous storage
buildings, and utility locations. Due to the complex nature of the subsurface utility
layout at IR Site 31, it was necessary to adjust proposed boring locations in response to
utilities encountered in the field. A complete description of RI soil sampling methods
and procedures is contained in Appendix C, Field Methodology.

Analytical soil samples were planned to be collected from each of the following depth
intervals: 0 foot to 2 feet bgs, 2 to 4 feet bgs, and 4 to 8 feet bgs. Owing to the presence
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_, of groundwater, the last sample depth was frequently terminated at 6 or 7 feet bgs.
Table 3-2 provides the depth intervals for soil samples at each location. Soil samples
were collected in a 4-foot long carbon-steel macro-core sampler fitted with a 4-foot long
acetate liner. The DPT sampling system used employed hydraulic and/or vibratory
techniques to advance the sampler to the desired sampling depth.

The acetate soil sample liner was cut into approximately 6-inch sections with a hack-
saw that was decontaminated with Alconox and deionized water after each depth
interval. The ends of the 6-inch sections were inspected for lithologic characterization,
and screened with a photoionization detector (PID) immediately after cutting.
Laboratory samples for VOC analysis were then collected from the ends using an
EnCore sampling device. The remaining 6-inch liners were sealed with Teflon TM lined
plastic caps. Immediately after collection, all samples were sealed in zip-top bags and
placed in a cooler with ice for shipment to the laboratory. All soil samples were
analyzed for the following parameters as shown in Table 3-2:

• VOCs, using EPA Method 5035/8260B;

• Non-PAH SVOCs, using EPA Method 3550B/8270C;

• Pesticides, using EPA Method 3550B/8081A;

• PCBs, using EPA Method 3550B/8082; and

• Inorganics (Title 22 metals plus iron) using EPA Method 3050B/6010B and 7000
series.

In addition to the samples collected for chemical analyses, soil samples were collected
for each soil type encountered at six different locations (3102, 3104, 3113, 3122, 3127, and
3132). Each of these soil samples was tested to characterize physical soil properties for
use as input parameters for the Johnson and Ettinger model (Johnson and Ettinger
1991), which is used to estimate indoor air quality using subsurface data. As seen on
Figure 3-1, the six borings are distributed across the east-west axis of IR Site 31. The
following physical properties of soil were characterized for each significant soil type
encountered and are summarized in Table 3-3:

• Density and moisture, using American Society for Testing and Materials (ASTM)
D2937 and D2216, respectively;

• Grain size, using ASTM C136-96 and D422-63;

• Hydraulic conductivity, using ASTM D5084-90;

• Total organic carbon (TOC), using the Walkley Black method; and

• Air permeability, using the American Petroleum Institute Recommended
Practice 40.
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Total porosity and air-filled fraction of porosity were calculated from dry bulk density,
total sample volume, moisture content, and volumetric water content fraction. The
geotechnical parameters were used for comparison to default values used as input into
the Johnson and Ettinger model to estimate potential exposure point concentrations in
indoor air at the site.

3.2.2 Groundwater Sampling

Groundwater grab samples were collected from up to two depths at 11 DPT locations
and used to evaluate if groundwater beneath IR Site 31 has characteristics consistent
with the OU-5/IR-02 groundwater plume or if a site-specific release has occurred and
has contributed unique contaminants to groundwater and to provide data in support of
the HHRA. Low-flow groundwater sampling techniques were employed at each
location. Tygon tubing was placed in a 3/4-inchpolyvinyl chloride (PVC) temporary
well (TW) such that the end of the tubing was located at the midpoint of the 5-foot long
PVC TW screen. Masterflex tubing was attached to the top of the Tygon tubing and
threaded through the peristaltic pump. In addition, a 0.45 microgram (_) filter was
used for collection of total inorganics samples at each depth interval. The groundwater
samples collected at each location, depths sampled, and analyses performed are
presented in Table 3-4.

At each of the 11 DPT locations, the field geologist determined the TW screen interval
depths by extracting and observing a continuous core soil sample to the anticipated
depth below the first screened interval. The saturated depth and the soil type were
observed and recorded. The target depth of the first screened interval was 0 to 5 feet
below the water table (bwt), typically equivalent to 7 to 12 feet bgs. The sample from
this first interval was collected from sample tubing placed at the screen interval
midpoint. This first sample is for input to the Johnson and Ettinger model for
estimating migration of VOCs in groundwater to soil gas and indoor air. The second
screened interval targeted from 4 to 9 feet below the water table (typically 11 to 16 feet
bgs) correlates with the intervals screened in the IR Site 31 monitoring wells, which are
representative of the OU-5/IR-02 groundwater plume. The sample from the second
screened interval was collected from tubing placed at the midpoint of the screened
interval. All screened intervals were subject to variations based upon field conditions,
soil type, observations of saturated soil, and availability of adequate yield from the soil.
The paragraphs below briefly summarize the DPT process and selection of screened
intervals for each location.

At the first groundwater sampling location, 3141, the first saturated depth interval for
groundwater sample collection appeared to be encountered in clay that extended from
approximately 8 to 15 feet bgs. The field geologist determined that this interval would
provide insufficient groundwater for sample collection and made the field decision to
set the first TW screen from 15 to 20 feet bgs in soil classified as fine sand with silt.
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Within 24 hours of installation, the water level rose to approximately 9 feet bgs in the
first TW. It was determined that the groundwater may have been semi-confined by the
overlying clay and was only able to rise to 9 feet bgs after the clay was breached. The
second TW screen was set from 19 to 24 feet bgs in silty soil type that had not been
observed by the core sample. Within 24 hours of installation, the water level rose to
approximately 17 feet bgs in the second TW. This sample interval and water level were
considered too deep to meet the sample collection objectives and therefore was not
sampled. Thus, location 3141 had one groundwater sample collected from a midpoint
depth of 17.5 feet bgs from the 15 to 20 foot bgs screened interval.

At groundwater sampling location 3142, the water table was estimated to be
encountered in a clay that extended from approximately 4 to 6 feet bgs. The clay was
encountered again from 8 to 14 feet bgs. The geologist determined that the upper
aquifer would not yield sufficient groundwater for sampling, so the first TW screen
interval was selected and installed from 14 to 19 feet bgs in soil classified as silty sand.
Within 24 hours of installation, the water level rose to approximately 12 feet bgs in the
first TW. The second TW screen was set from 18 to 23 feet bgs. Within 24 hours of
installation, the water level rose to approximately 12 feet bgs in the second TW.
Location 3142 had groundwater samples collected from two depths. The first sample is
from a depth of 16.5 feet bgs from the midpoint of the screened interval 14 to 19 feet
bgs. The second sample was collected from a depth of 20.5 feet bgs from the midpoint

_, of the screened interval from 18 to 23 feet bgs.

At groundwater sampling location 3143, the water table was estimated at
approximately 5 feet bgs in clayey sand grading to silty clay to approximately 11 feet
bgs. The first TW screen was set from 12 to 17 feet bgs in soil classified as sand to silty
sand. Within 24 hours of installation, the water level rose to approximately 7 feet bgs in
the first TW. The second TW screen was set from 15 to 20 feet bgs in sandy soil. Within
24 hours of installation, the water level rose to approximately 16 feet bgs in the deeper
TW. It was determined that the deeper interval was not representative of the
groundwater depth of concern because the depth was significantly deeper than the
comparable monitoring well sample depth of 15 feet bgs. Therefore, location 3143 had
one groundwater sample collected at a depth of 14.5 feet bgs at the midpoint of the
screened interval from 12 to 17 feet bgs. The second sample was not collected at
location 3143.

At groundwater sampling location 3144, the water table was estimated at
approximately 6 feet bgs in clayey soils. The clayey and silty soil type persisted to the
terminal boring depth of 24 feet bgs. The field decision was made to set the first TW
screen from 15 to 20 feet bgs in soil classified as silty clay. Within 24 hours of
installation, the water level rose to approximately 12 feet bgs in the first TW. The
second TW screen was attempted to be set from 19 to 24 feet bgs in silty clay. Upon

_, measurement of water level and total depth within 24 hours of installation, the field
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geologist noted that the clay had forced the second TW upward and that both TW
screens were at an approximate total depth of 20 feet bgs. Based on the water level of
12 feet bgs, sampling from a deeper interval was determined to be unnecessary, so only
the first TW at 15 to 20 foot bgs interval was sampled. Therefore, location 3144 had one
groundwater sample collected from a midpoint depth of 17.5 feet bgs from the 15 to
20 foot bgs screened interval.

At groundwater sampling location 3145, the water table was estimated at
approximately 8 feet bgs in clay to approximately 16 feet bgs. The field geologist set the
first TW screen from 9 to 14 feet bgs based on the water table conditions in previous
borings. Within 24 hours of installation, the water level rose to approximately 8 feet bgs
in the first TW. The second TW screen was set from 13 to 1.8feet bgs in silty clay.
Within 24 hours of installation, the water level rose to approximately 11 feet bgs in the
second TW. Location 3145 had groundwater samples collected from two depths. The
first sample is from a depth of 11.5 feet bgs from the midpoint of the screened interval 9
to 14 feet bgs. The second sample was collected from a depth of 15.5 feet bgs from the
midpoint of the screened interval from 13 to 18 feet bgs.

At groundwater sampling location 3146, the water table was estimated at
approximately 8 feet bgs in clay, which extended to at least the terminal boring depth of
12 feet bgs. The first TW screen was set from approximately 10 to 15 feet bgs based on
the water table conditions in previous borings. Within 24 hours of installation, the
water level rose to approximately 6 feet bgs in the first TW, which had been pushed
upward by clay such that the screened interval was now 9.5 to 14.5 feet bgs. The second
TW screen was set from 14 to 19 feet bgs in silty clay. Within 24 hours of installation, no
groundwater had moved into the second TW. It was determined that the second
interval had limited yield and was not representative of the groundwater depth of
interest, and the second interval was not sampled at location 3146. Therefore, location
3146 had one groundwater sample collected from a depth of 12 feet bgs from the
screened interval of 9.5 to 14.5 feet bgs. A duplicate sample was collected at this TW.

At groundwater sampling location 3147, the water table was estimated at 5.5 feet bgs in
clay, which extended to at least the terminal boring depth of 12 feet bgs. The first TW
screen was set from 5 to 10 feet bgs based on the water table conditions in previous
borings. Within 24 hours of installation, the water level rose to approximately 9 feet bgs
in the first TW. The second TW screen was set from 9 to 14 feet bgs in silty clay. Within
24 hours of installation, the water level rose to approximately 7 feet bgs in the second
TW. The upper TW screen interval did not yield sufficient groundwater for sampling,
and the deep TW screened interval met the sampling objectives; therefore, location 3147
had one groundwater sample collected from a depth of 11.15feet bgs from a screened
interval of 9 to 14 feet bgs.

V
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At groundwater sampling location 3148, the water table was estimated at 5 feet bgs in
clay, which extended to at least the terminal boring depth of 12 feet bgs. The first TW
screen was set from 6 to 11 feet bgs based on the water table conditions in previous
borings. Within 24 hours of installation, the water level rose to approximately 5 feet bgs
in the first TW. The second TW screen was set from 10 to 15 feet bgs in silty clay.
Within 24 hours of installation, the water level rose to approximately 11 feet bgs in the
second TW. Location 3148 had groundwater samples collected from two depths. The
first sample is from a depth of 8.5 feet bgs from the midpoint of the screened interval 6
to 11 feet bgs. The second sample was collected from a depth of 12.5 feet bgs from the
midpoint of the screened interval from 10 to 15 feet bgs.

At groundwater sampling location 3149, the water table appeared to be encountered at
approximately 5.5 feet bgs in clay, which extended to at least the terminal boring depth
of 8 feet bgs. The first TW screen was set from 5 to 10 feet bgs based on the water table
conditions in previous borings. Within 24 hours of installation, the water level rose to
approximately 8 feet bgs in the first TW. The second TW screen was set from 9 to
14 feet bgs in silty clay. Within 24 hours of installation, the water level rose to
approximately 7 feet bgs in the second TW. Location 3149 ]had groundwater samples
collected from two depths. The first sample is from a depth of 7.5 feet bgs from the
midpoint of the screened interval 5 to 10 feet bgs. The second sample was collected
from a depth of 11.5 feet bgs from the midpoint of the screened interval from 9 to 14 feet
bgs.

At groundwater sampling location 3150, the water table was estimated at 7 feet bgs in
sand to approximately 8 feet bgs. The first TW screen was set from 5 to 10 feet bgs
based on the water table conditions in previous borings. Within 24 hours of installation,
no water had moved into the first TW. The second TW screen was set from 9 to 14 feet

bgs. Within 24 hours of installation, the water level rose to approximately 10 feet bgs in
the second TW. The upper TW screen interval yielded insufficient groundwater for
sample collection. It was determined in the field that a groundwater sample from
11.5 feet bgs in the lower TW sample interval would meet the sampling objective.
Therefore, location 3150 had one groundwater sample collected from a depth of 11.5
feet bgs from a screened interval of 9 to 14 feet bgs.

Upon arrival at the location of monitoring well PW-10A, the field crew noted that upon
removing the monitoring well cover, the location was a former soil vapor measuring
point and that the monitoring well PW-10A was no longer present. After consulting the
Navy contractor that conducts the monitoring program, it was determined that
monitoring well PW-10A had recently been decommissioned, but the report had not yet
been submitted. To obtain a groundwater sample representing the vicinity of PW-10A,
the field decision was made to use soil boring location 3119 as an additional TW
location in place of PW-10A. At groundwater sampling location 3119, the water table

_, appeared to be encountered at approximately 7 feet bgs in clayey sand to approximately
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8 feet bgs. The first TW screen was set from 7 to 12 feet bgs based on the water table
conditions in previous borings. Within 24 hours of installation, the water level rose to
approximately 8 feet bgs in the first TW. The second TW screen was set from 11 to
16 feet bgs in silty clay. Within 24 hours of installation, the water level rose to
approximately 8 feet bgs in the second TW. Location 3119 had groundwater samples
collected from two depths. The first sample is from a deptlh of 9.5 feet bgs from the
midpoint of the screened interval 7 to 12 feet bgs. The second sample was collected
from a depth of 13.5 feet bgs from the midpoint of the screened interval from 11 to
16 feet bgs.

Groundwater sample intervals and analyses are summarized in Table 3-4. Due to
insufficient yield in the first depth interval at four locations (3119, 3145, 3148, and 3149),
the sample volume was adequate for analyses of VOCs only. At three locations (3144,
3148, and 3150), limited yield allowed sufficient volume for collection of VOC and
metals, but sample volume was not adequate for either SVOC and/or pesticide/PCB
(Table 3-4). Groundwater samples were collected at IR Site 31 and analyzed for each of
the following chemical parameters where sufficient sample volume was available:

• VOCs, using EPA Method 5030B/8260B (DPT groundwater locations only);

• SVOCs, using EPA Method 3510C/8270C;

• Pesticides, using EPA Method 3510C/8081A;

• PCBs, using EPA Method 3510C/8082; and

• Total inorganics (Title 22 metals plus iron) using EPA Method 3010A/6010B and
7000 series.

In addition to the 11 TW locations, five onsite monitoring wells were also sampled. The
five onsite monitoring wells are sampled quarterly for VOCs as part of a base-wide
monitoring program, and the sample results are considered representative of the OU-
5/IR-02 groundwater plume. The onsite wells were equipped with dedicated sample
tubing set at the mid-point of each screen for use during the base-wide quarterly
monitoring. This sample tubing was used with the peristaltic pump to conduct low-
flow sample collection during this investigation. Groundwater samples collected from
the five monitoring wells during the IR Site 31 RI were analyzed for the following:

• SVOCs, using EPA Method 3510C/8270C;

• Pesticides, using EPA Method 3510C/8081A;

• PCBs, using EPA Method 3510C/8082; and

• Total inorganics (Title 22 metals plus iron) using EPA Method 3010A/6010B and
7000 series.

3-8 Draft Final RI

IR Site 31 Alameda Point July 2007



3.3 Deviations from the Work Plan

Due to conditions encountered in the field, some deviations were made from the final
work plan (CDM 2005a) during the fieldwork portion of the. soil RI at IR Site 31.
Descriptions of deviations are provided in the following subsections.

3.3.1 Soil Sampling

Two deviations were made to the proposed soil sampling design as described in the
final work plan (CDM 2005a):

• Proposed: A total of 165 soil samples were to be collected, including 150 normal
samples and 15 field duplicate samples. Soil samples were to be collected from
each of the following depth intervals: 0 foot to 2 feet bgs, 2 to 4 feet bgs, and 4 to
8 feet bgs (or to groundwater, whichever is encountered first).

Deviation: Soil samples were collected until visual obserwztionindicated groundwater
had beenencountered. Soil samples were not collectedat some locations and depths,
owing to the presenceof shallow groundwater. Saturation was encountered above 6feet
bgs in various locations and above 4feet bgs in some instances. Specific sample depths

and analyses per location are shown in Table 3-2. Specific:depths of saturation are shown
on boring logs in Appendix D. The actual total number qf samples collected was 138,
comprised of 126 environmental samples and 12field duplicate samples. All 50 locations
had samples collectedfrom the 0 to 2foot bgs interval. Thepresence of shallow
groundwater prohibited collection of soil samplesfrom the 2 to 4foot interval at two
locations (3128 and 3129) There are 22 locations that did not have samples collected
below a depth of 4 feet bgs becauseof shallow groundwater. Table 3-2 shows the specific
locations.

• Proposed: Soil samples were to be collected in 2-foot long carbon-steel split
spoon samplers fitted with stainless steel sleeves.

Deviation: Soil samples were collected in a 4-foot long carbon-steelmacro-coresampler
fitted with acetate liners. The acetate liners were cut into 6-inch sections, using a
decontaminated hack-saw,for submittal to the laboratory.

3.3.2 Groundwater Sampling

Four deviations were made to the proposed groundwater sampling design as described
in the final work plan (CDM 2005a):

• Proposed: Discrete groundwater sampling will be performed using DPT
equipment by the HydroPunch® (or equivalent) method. If an adequate amount
of groundwater could not be collected by the HydroPunch® (or equivalent)
method, the sampling rods would be removed from the ground, and 1-inch PVC
TW casing with 0.010-inch slotted well screen woulcl be inserted into the boring.
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Deviation: Due to the variably high clay content in subsurface soils, it was determined in
the field that TW installation would be more efficient for .groundwater sampling than
using DPT HydroPunch® tooling, basedon observed conditions at each location.
Groundwater conditions were variablefrom location to location, but in general recharge
was poor due to high clay content in the subsurface soils. Pleaserefer to Section 3.2.2 for
further discussion of this deviation.

• Proposed: Depth-discrete samples will be collected from two depths to evaluate
if groundwater beneath IR Site 31 has characteristics consistent with the OU-
5/IR-02 groundwater plume or if a site-specific release has occurred and has
contributed unique contaminants to groundwater and to provide data in support
of the HHRA.

Deviation: Due to the clayey nature of subsurface soils, it was difficult to establish actual
water table depths prior to installation of the TWs. Individual sampling locations are
described in Section 3.2.2. Of the two depth intervals at eachofll locations where TWs
were installed (total of 22 TWs installed), six depth inter,_alshad insufficient yield or
groundwater was too shallow and only one sample was collected. Locations with one
groundwater sample are:3141, 3143, 3144, 3146, 3147, and 3150. Specificsample
depths per location are shown in Table 3-4.

• Proposed: Groundwater samples were to be analyzed for the following chemical
parameters: VOCs, SVOCs, pesticides, PCBs, and total inorganics.

Deviation: Due to the clayey nature of subsurface soils, insufficient groundwater yield
made it impossible to collect the necessary groundwater volume for all proposedanalyses
at some locations. It was necessary to select analyses most pertinent to meeting data
quality objectives at these locations. All locations have samples analyzed for VOC. In
the first depth interval at four locations (3119, 3145, 3148, and 3149), the sample volume
was adequatefor analysis of VOCs only. At three locations (3144, 3148, and 3150),
limited yield allowedsufficient volume for collection of VOC and metals, but sample
volume was not adequatefor either SVOC and/or pesticide/PCB. As discussed in Section
3.2.2, sample location 3148 had VOCs collected at different depths, 8.5feet bgs and 12.5
feet bgs. Specific sample depths and analyses collectedper location are shown in Table 3-
4.

• Proposed: Depth-discrete samples will be collected at 10 DPT locations and six
monitoring well locations.

Deviation: Monitoring well PW-IOA was recently decommissioned, but the
abandonment report had not yet beensubmitted. The soil boring location 3119 was
sampled as an additional groundwater TW location in place of PW-IOA. Therefore,
depth-discrete samples were collectedat 11 DPT locations and five monitoring well
locations.
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3.4 Data Quality

QA objectives and details regarding data management, verification, and validation
were provided in the quality assurance project plan, Attachment B to the RI work plan
(CDM 2005a). Data management and database protocols were described in detail in the
data management plan, Attachment C to the RI work plan (CDM 2005a). Data collected
by previous contractors were integrated with RI-generated data to compile the data set
used to complete the RI for IR Site 31.

This section details the quality assurance/quality control (QA/QC) activities, including
data validation results and analysis of the precision, accuracy, representativeness,
completeness, and comparability of data that were conducted for the RI. The field QA
program was designed in accordance with the CDM Quality Implementation Plan for
projects under Contract N68711-00-D-0004, Revision 2, August 16, 2005, EPA Guidance
for the Data Quality Objectives Process(EPA 2000a), the Navy Installation Restoration
Chemical Data Manual (National Facilities Engineering Service Center [NFESC] 1999),
and EPA Requirements for Quality Assurance Project Plans (EPA 2001a).

Measurement data were regularly evaluated and documented to quantitatively assess
data quality, monitor consistency with DQOs, and ascertain potential limitations to
using the data based upon the data validation results. Data verification included

_, checking that results were transferred correctly from laboratory data printouts to the
laboratory report and to the electronic data deliverable (EDD). The following
paragraphs describe the methods of review and verification.

3.4.1 Sample QA Methods

Field Decontamination

Decontamination of field equipment occurred in accordance with standard operating
procedure (SOP) 4-5, Field Equipment Decontamination at Non-Radioactive Sites
provided in the final RI work plan for IR Site 31 SAP.

Field Sampling

The following types of quality control (QC) samples were collected during the sampling
events:

• Field duplicates;

• Equipment rinsate blanks;

• Trip blanks;

• Source blanks; and
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• Temperature blanks.

The laboratory analyzed all QC samples in accordance with the analytical method at the
method-required frequency. All QC samples were analyzed for the same parameters as
the primary samples except trip blanks, which were only analyzed for VOCs. The
frequency of QC samples collected during this expanded site investigation (ESI) is
provided below:

• Field duplicates 1 per 10 samples

• Equipment rinsate blanks 1 per day per sampling event

• Trip blanks 1 per cooler with VOC

• Temperature blanks 1 per cooler

• Source blank I sample per water source used

Field Duplicates

Duplicate samples were collected from the same depth interval as the primary sample.
Duplicate soil samples were collected in a 4-foot long carbon-steel macro-core sampler
fitted with a 4-foot long acetate liner. A total of 13 soil and groundwater field
duplicates were collected during November 2005 (12 field duplicates for soil and I for
groundwater). Only I field duplicate was collected for groundwater due to limited
water volume.

Equipment Rinsate Blanks

An equipment rinsate blank was prepared and submitted for analysis at a minimum
frequency of one per day per sampling event. Equipment rinsate blanks consisted of
analyte-free water used to rinse sampling equipment after equipment decontamination.
This QC sample serves as a check on reagent (preservative) and residual environmental
contamination remaining after decontamination.

A total of five equipment rinsate blank samples were collected during November 2005.
The equipment rinsate blanks were collected from unlined, decontaminated, split-spoon
samplers and analyzed for the same analytes as the samples collected at the site.

Trip Blanks

The trip blank is a sealed volatile organic analyte (VOA) vial filled with target analyte-
free water provided by the laboratory that accompanies the samples from collection
through shipment. This QC sample serves as a check for cross-contamination of VOCs.

A total of 21 trip blank samples, provided by the analytical laboratory in sealed,
40-millileter (mL) vials with Teflon TM septa, were analyzed during November 2005 to
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determine whether potential cross-contamination had occurred during sample shipping
to the analytical laboratory. The vials were filled with ASTM Type II water and
preserved with a 1:1 solution of hydrochloric acid (HC1). Trip blanks were included in
the coolers shipped to the laboratory along with the groundwater samples to be
analyzed for VOCs. The trip blanks were analyzed for VOCs only.

Source Blank

A source blank consists of target analyte-free water used by sampling personnel for
equipment decontamination. The source blank is transferred from one vessel to another
at the sampling site and is preserved as appropriate. This QC sample serves as a check
on environmental contamination of the water used for decontamination of field

equipment.

One source blank sample was collected during November 2005 to assess the quality of
site-supplied water used for equipment decontamination.

Temperature Blanks

A temperature blank consists of a sealed VOC vial filled with water provided by the
laboratory. The temperature blank is a sealed container that accompanies the samples
from packaging through shipment. This QC sample served as a check of adequate

_' cooling of coolers containing samples to be analyzed for organic compounds.
Temperature blanks were submitted to the laboratory at a frequency of one per cooler
per shipment.

Sampling Handling and Custody

After a sample was collected, it was prepared for shipment. Chain-of-custody (COC)
procedures and sample shipment followed the requirements in SOP 1-2, Sample
Custody and SOP 2-1, Packaging and Shipping of Environmental Samples provided in
the final RI work plan for IR Site 31 SAP.

Holding times are the maximum storage times allowed between sample collection and
sample analysis (or extraction) during which the designated preservation and storage
techniques are employed. The method of shipment was chosen to meet required
holding times (i.e., hexavalent chromium samples were sent via courier to a local
laboratory for analysis due to the minimal holding time). Required holding times for
each analytical method are provided in the final RI work plan for IR Site 31 SAP.

Laboratory Quality Control Samples

QC data are necessary to determine precision and accuracy and to demonstrate the
absence of interference by and/or contamination of glassware and reagents. QC
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samples are laboratory duplicates, laboratory blanks, matrix spike/matrix spike
duplicates (MS/MSDs), laboratory control sample/laboratory control sample duplicates
(LCS/LCSDs), as applicable, and other method-required QC samples. Each type of
laboratory-based QC sample was analyzed at a rate of 5 percent or one per batch (a
batch is a group of up to 20 samples analyzed together), whichever was more frequent.
Results were included in the laboratory QC package.

Blank samples were analyzed to assess possible contamination so that corrective
measures may be taken, if necessary. Duplicate samples are aliquots of a single sample
that are split on arrival at the laboratory or upon analysis. Results obtained for two
replicates that are split in a controlled laboratory environment were used to assess
laboratory precision of the analyses. MS/MSD and LCS/LCSD analyses were used to
determine both precision and accuracy.

The number of calibration standards is prescribed by each .analytical method procedure.
The following table provides a summary of the frequency of collection/analysis of the
quality control samples described above:

• Laboratory duplicates 1 per sample batch

• Laboratory blanks 1 per sample batch

• MS/MSD 1 per 20 samples or 5 percent per matrix sampled

• LCS/LCSD 1 per 20 samples or 5 percent per matrix sampled

• Surrogates All samples for organic analysis

3.4.2 Validation and Verification Methods

Validation was conducted in accordance with Southwest Environmental Work

Instruction (EWI) No. 1, Data Validation Guidelines for Chemical analysis of
Environmental Samples. EWI No. 1 is compiled from EPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review (EPA 2004c),
and/or EPA Contract Laboratory Program National Functional Guidelines for Organic
Data Review (EPA 1999b).

The data validation strategy employed during the IR Site 31 RI is "20 percent Level IV
and 80 percent Level III." Under this strategy, 10 percent of the data was subjected to a
Level IV validation, and the remaining 90 percent of the data was validated as per Level
III procedures. The 10 percent portion of the data set for Level IV validation included
both routine and QC samples. All data that are not subjected to Level IV validation as
described in EWI No. 1 were subject to Level III validation procedures.

A copy of EWI No. I was provided to the independent laboratory validation contractor
selected for this project.
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3.4.3 Data Usability and Assessment Review

The purpose of the data usability and assessment review (DUAR) is to evaluate the data
collected and determine whether they meet the quality objectives outlined in the project
work plans. QA objectives for measuring data are expressed in terms of precision,
accuracy, representativeness, comparability, and completeness (PARCC). The QA
objectives provide a mechanism for ongoing control and evaluating and measuring data
quality throughout the project. The complete DUAR is included as Appendix F.

Precision

Precision is a quantitative term that estimates the reproducibility of a set of replicate
measurements under a given set of conditions. It is defined as a measurement of
mutual agreement between measurements of the same property and is expressed in
terms of relative percent difference (RPD) between duplicate determinations.

RPD is calculated as follows:

RPD = absolute value [(C1-C2)/{(C1+C2)/2)}] x 100%

Where: C1 = Concentration of split sample #1
C2 = Concentration of split sample #2

Some analytical RPDs were outside criteria. Associated sample results were qualified
as estimated (J). Specific details are documented in Appendix F.

Accuracy

Accuracy is a measurement of agreement for a given measurement against an accepted
reference value. It is typically assessed through the analysis of matrix spike and
calibration check samples and expressed as a percent recovery. Analytical accuracy for
the entire data collection activity is difficult to measure because several sources of error
exist. Errors can be introduced by any of the following:

• Sampling procedure;

• Field contamination;

• Sample preservation and handling;

• Sample matrix;

• Sample preparation; and

• Analytical techniques.
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By adhering to the approved field and analytical SOPs, the data generated are believed
to be accurate. CDM's subcontract validators reviewed the laboratories' data for

accuracy; that is, the reported surrogate, internal standards, calibration, and MS and
MSD results. Select laboratory spike recoveries, surrogate recoveries, internal
standards, and calibrations were outside criteria. The data validator qualified the data
as required by the validation guidance. Specific details are documented in Appendix F.

Representativeness

Representativeness is a qualitative term that expresses the degree to which the sample
data accurately and precisely represent the environmental conditions corresponding to
the location and depth interval of sample collection. Requirements and procedures for
sample collection are designed to maximize sample representativeness.

Representativeness also can be monitored by reviewing field documentation and by
performing field audits. Appropriate laboratory QA/QC requirements were described
in the final RI work plan for IR Site 31 SAP and laboratory statements of work (SOWs)
to ensure that the laboratory analytical results were representative of true field
conditions.

Representativeness, as defined above, has met the applicable requirements for the
fieldwork as well as laboratory analyses.

Comparability

Comparability is a qualitative term that expresses the confidence with which a data set
can be compared with another. Strict adherence to standard sample collection
procedures, analytical detection limits, and analytical methods assures that data from
like samples and sample conditions are comparable. This comparability is independent
of laboratory personnel, data reviewers, or sampling personnel. Comparability criteria
are met for the project if, based on data review, the sample collection and analytical
procedures are determined to have been followed, or defined to show that variations
did not affect the values reported.

Comparability has been met for this sampling event for IR Site 31.

Completeness

Completeness of the field program is defined as the percentage of samples planned for
collection as listed in the final RI work plan for IR Site 31 SAP versus the actual samples
collected during the field program (See equation A below).

Completeness for acceptable data is defined as the percentage of acceptable data
obtained judged to be valid versus the total quantity of data generated (See equation B
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_, below). Acceptable data include both data that pass all the QC criteria (unqualified
data) and data that may not pass all of the QC criteria but had appropriate corrective
actions taken (qualified but useable data).

A. %Completeness =Cx 10__O0n

Where: C = actual number of samples collected
n = total number of samples planned

100
B. %Completeness =Vx_

n t

Where: V = number of measurements judged valid
n' = total number of measurements made

No sample results were rejected. Therefore, the completeness of acceptable data based
upon sample analyses is 100 percent. However, seven groundwater samples from six
locations had insufficient volume for complete analysis of all analytical parameters.
The completeness goal was to generate a complete data set for at least 90 percent of the
samples planned to be collected and 90 percent valid data of the samples analyzed.

It was estimated that three samples could be collected from the vadose zone of 50
locations. During sample collection, it was discovered that the vadose layer was not of
sufficient depth to obtain three samples at all locations. Therefore even though only 126
of the 150 planned samples were collected, a completeness of 100 percent for sample
collection was achieved as relates to the sampling objectives.

For groundwater samples, it was planned to collect two samples from 10 locations for a
total of 20 samples. As stated previously, due to the clayey nature of subsurface soils,
insufficient groundwater yield made it impossible to collect the necessary groundwater
volume for all proposed analyses at some locations. All samples though were analyzed
for VOCs, which is the analysis most pertinent to meeting data quality objectives at
these locations. A completeness goal of 100 percent was met for the collection and
analysis of VOCs. A completeness goal of 85 percent was met for the remaining
analyses. Since the most pertinent analysis was completed, data quality objectives have
been met.

Project Assessment

The data reported are suitable for their intended use as stated in the IR Site 31 Work
Plan Attachment A SAP. The achievement of the completeness goal for usable data
provides sufficient data for project decisions. The detection limits reported do not
exceed the expected limits as documented in the SAP.
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3.4.4 Detection Limits

Each analytical method used during the RI was chosen because it has a method
detection limit (MDL) at or below the level of concern. For each analyte, the IR Site 31
work plan (CDM 2005a) provided a target quantitation limit (TQL) that the laboratory
was to achieve to provide analytical results at or below regulatory comparison criteria.

The TQL is generally equal to or greater than the MDL. The TQLs are set above MDLs
to simplify comparisons between results from individual samples by minimizing
influences from matrix effects (e.g., water content, high-level analytes).

The MDL is developed in detail in the description of an analytical method and is
defined as the concentration of an analyte that produces a signal with a 99 percent
probability that the concentration is above that of a blank. A blank is a sample that does
not contain measurable concentrations of the analyte of concern. Tested by statistical
performance, calibration samples, and laboratory control samples, MDLs represent the
best fundamental measurement of instrument sensitivity and the basis for establishing
quantitation limits.

Laboratory results are reported according to rules that provide established certainty of
detection and quantitation limits. The result for an analyte is flagged with a "U" if that
analyte was not detected (i.e., was not present at a concentration above the limit of
measurement). The associated numerical value is the sample quantitation limit (SQL)
that is based on the MDL as adjusted for sample characteristics, such as dilutions or
percent moisture, and laboratory judgment. If an analyte is present at a concentration
between the MDL and the TQL, the analytical result is flagged with a "J," indicating an
estimated quantity. If an analyte is not present at a concentration between the MDL
and the TQL, the analytical result is flagged with a "UJ," indicating that the SQL is an
estimated quantity. Qualifying the result as an estimated concentration reflects
increased uncertainty in the reported value.

Quantitation limits are a compromise between analytical sensitivity and precision.
Setting low TQLs can lead to poorly defensible data due to false positive (Type I)
and/or false negative (Type II) errors, whereas elevated TQLs can hamper site
characterization. Laboratory determinations of MDL are performed on non-typical
samples (e.g., distilled water) leading to idealized limits. Confidence in detection limits
increases with instrument signal level above the MDL, and higher limits mean better
precision.

Although the TQL of some analyte groups (i.e., SVOCs, pesticides, and PCBs) are set
high to avoid Type I and Type II errors, these limits provide a conservative picture of
the nature and extent of contamination and the associated risk. Accordingly, risk is
assessed at the TQL or SQL for analytes reported as not present rather than at the MDL.
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Table 3-6 presents a summary of analytes with one or more SQLs exceeding TQLs or
either EPA or Cal/EPA PRGs for residential soil. This table provides information on
the number of samples in which a given analyte was reported as not present at
concentrations exceeding TQLs or regulatory comparison criteria. Table 3-6 also
provides the range of SQLs at which a given analyte was reported as not present.

Additional details for SQLs and TQLs for each analyte group are presented in
Section 4.1.2.

3.5 Comparison Criteria

Comparison criteria are used in the following nature-and-extent discussion to assess the
magnitude and extent of contamination at IR Site 31 and to define a list of chemicals of
interest at the site. The identification of chemicals of potential concern (COPCs) for the
risk assessments is performed independently and described in Section 6.

The following comparison criteria were used for soil samples:

• Federal (EPA) Residential PRG - EPA Region 9 PRGs for Residential Soil Direct
Contact Updated October 2004 (EPA 2004b);

• California Modified (Cal/EPA) Residential Preliminary Remediation Goal - EPA
Region 9 PRGs for Residential Soil Direct Contact Updated October 2004 (EPA
2004b);

• Base-wide background metals concentrations in soil at Alameda Point (PRC
1997a, TtEMI 2001a);

• RWQCB Soil Screening Levels for Evaluation of Potential Vapor Intrusion
Concerns (Residential; February 2005);

• EPA Ecological Soil Screening Levels Benchmark; and

• Oak Ridge National Lab Benchmark - Efroymson, R., G.W. Suter II, B.E.Sample,
and D.S. Jones. 1997. Preliminary remediation goals for ecological endpoints.

The methods and results of the statistical comparison of metals concentrations in soil at
IR Site 31 to Alameda Point pink background concentrations are described in Appendix
H1. These statistical comparisons detailed in Appendix H1 include use of the Wilcoxon
rank sum test to compare the background concentration distributions of metals in soil
with the IR Site 31 distributions. When the background or site data sets were not
suitable for the Wilcoxon rank sum test, box plots or dot plots were used to visually
compare background and site data. This approach is consistent with Navy and EPA
guidance (DON 1999, 2002). Tables and figures in Appendix H1 summarize the results
of these comparisons. Comparisons between background and metals concentrations
reported in soil at IR Site 31 showed the following 16 metals to have concentrations
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statistically different from background for both the 0-to-2-foot and the 0-to-7-foot depth
ranges:

• Arsenic;

• Barium;

• Cadmium;

• Chromium;

• Cobalt;

• Copper;

• Iron;

• Lead;

• Mercury;

• Molybdenum;

• Nickel;

• Selenium;

• Thallium;

• Vanadium; and

• Zinc.

The metals concentrations reported for soil samples at IR Site 31 are compared in this RI
to background concentrations, in order to distinguish between a release and naturally
occurring concentrations. Following the project work plan, analytical results of soil
samples are to support the human health risk assessment and were analyzed for the 17
Title 22 inorganics plus iron. Aluminum and manganese are not included in the Title 22
metals and therefore were not reported by the laboratory; thus, they were not included
in the background analysis presented in Appendix H1. The concentrations for
aluminum, magnesium, and manganese were determined .ata later date though
through an examination of the raw data and a percent moisture correction. Because
these concentrations are estimated and not certified by the laboratory, the health risks
are calculated separately and presented in the Uncertainty Analysis of Section 6 and
Appendix K. Also, the data were used in the evaluation of ambient concentrations
discussed in Section 4.1.4. Figure H-1 in Appendix H1 shows the locations of the three
background areas at Alameda Point. The background data set does not include any
samples collected east of Main Street (the western boundary of IR Site 31). Further
discussion and evaluation of background comparisons in Section 4 indicate that the
Alameda Point pink background data set is not appropriate for comparison with IR Site
31 data. The discussion of analytes exceeding background is presented in Section 4.
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Table 3-1

Data Quality Objectives for IR Site 31

Step I Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Identify the Specify Tolerable Limits Optimize the

State the Problem Identify the Decisions Decision Inputs Define the Study Boundaries Develop the Decision Rules on Decision Errors Sampling Design

IRSite 31 was previously used for storage Decisions will be based on data gathered durh_g Inputs include analytical The boundaries of the study area are as If soil data are usable per Section 4.2, then the data will Site-specific sampling ot3ectives and the To meet the objectives of this RI, soil samples will
of excess equipment. An aerial previous investigations and the field investigation results for soiland follows, be used to conduct the risk assessment. If soil data are presence of residential housing, utilities, be collected at 50 locations across IR Site 31 in a
photographic review indicates that the for the IR Site 31 RI. These data will be used to groundwater from not usable per Section 4.2, then the data will not be used and previous sample locations limit the use modified grid spacing approach with bias toward
site was used for storage startJ_lgfrom answer the following questions: previous investigations • Lateral boundaries for soil encompass
between 1953 and 1959 and ending and analytical results for 1RSite 31. to conduct the risk assessment and recommendations of statistical methods for selecting sampling past storage areas and adjusted by current accesswill be made to the BRAC Cleanup Team (BCT)for locations for the IRSite 31 RI. Available limitations. The locations are dis_buted to

between 1985 and 1993. The types of • Can data from non-PAH organic chemicals and soil and groundwater • Lateral boundaries for groundwater supplemental investigation efforts, geologic and chemical concentration data provide adequate site coverage and collect soil
materials stored are unknown. IRSite 31 metals in soil be used to support decisions for from the IRSite31 RI encompass the groundwater plume and If VOC groundwater data are usable per Section 4.2, will be evaluated conservatively. The data related to human exposure and conducting
overlies an benzene and naphthalene risk assessment and potential remedial action? field investiga_on, groundwater beneath IR Site 31. then the data will be used to perform the indoor air limits for data usability are those described the HHRA. Sample locations will be adjusted to
groundwater plume. Unknown site- • Can data from the proposed VOC groundwater Laboratory methods • Vertical boundaries: for soi! encompass model. If VOC groundwater data are not usable per in Section 4.2 and per the data usability for occur in unpaved and play areas where possible.
specific spills or leaks may have impacted sampling be used for the indoor air modeling were selected to vadose zone soil from ground surface Section 4.2, then the data will not be u_sedto perform the risk assessment gmdance (EPA 1992). Soil samples will be collected from three depth
soil and/or groundwater, for the HHRA? minimize the occurrence (excluding concrete, asphalt, gravel indoor air model and recommendations will be made to The most severe error would be to intervals: 0 to 2 feet bgs, 2 to 4 feet bgs, and 4 to 8

P._-Is, the primary COPCs in soil at the • Can data from the proposed and previous of elevated laboratory subbase, and the sod root zone) to the BCT for supplemental investigation efforts, conclude that action (further investigation) feet bgs (or groundwater, whichever is
site,have been sufficiently characterized, groundwater sampling be used to evaluate if detection limits, approximately 6 to 8 feet bgs (the top of If sufficient groundwater data are available to is not required when an unacceptable level encountered first).
Limited soil data exist for VOCs, SVOCs, groundwater beneath IR Site 31 has groundwater). For groundwater, the detern_ine whether a site-specific release to of human health or ecological risk actually Soil samples will be analyzed for the following

pesticides, PCBs, and metals, which leaves characteristics consistent with a site-specific vertical limit is approximately 24 feet bgs, groundwater has occurred, then it will be determined exists at IR Site 31. To minimize the chemicals at IR Site 31:
adata gap for soil. Soil data for non-PAil release or the IR Site 25 groundwater plume? correlating with the bottom of exisffng whether a site-specific release has occurred. If sufficient potential error of underestimating risk, the
organic compounds and metals are Ifthe groundwater data determine that a site- monitoring well screen interval, groundwater data are not available to determine investigation will make use of QC samples, • VOCs (120 samples), using EPA
needed to complete characterization of the specific release has occurred, then what further • The temporal boundary for the whether a site-specific release to groundwater has careful sample collection, handling, Method 5035/8260B
soil and fill the data gap. Limited non- actions should be conducted? investigation is 2002 through 2006. occurred, then recommendations will be made to the preparation, and analysis of all media in • SVOCs (120 samples), using EPA
VOC groundwater data exist. If the groundwater data determine that a site- Assuming use of soil data from 2002and BCr for supplemental investigation efforts (not part of accordance with applicable standard Method 3550B/8270C

In accordance with EPA and RWQCB specific release has not occurred, then what further completing the final RI report in 2006. this scope of work)., operaffng procedures. Optimal ,_mpling • Pesticides and PCBs (120 samples), using EPAdesign will assure that the sample Method 3550B/8081A/8082
guidance, soil gas samples must be actions should be conducted? If soil and/or groundwater data identify COPCs unique locations are evenly distributed to include • Title 22 metals and iron (120 samples), using
collected from the vadose zone and at a A baseline HHRA and a screening-level ERA were to IR Site 31 or if the results are statistically different areas w4th no historic uses or biased to EPA Method 3050B/6010Bi7000 series
minimum depth of 5 feet bgs to be valid conducted to answer the following question, from the base-wide groundwater plume results, then it areas where past activities indicate

will be assumed that a site-specific release has occurred, potential release. Also, the risk assessment Groundwater samples will be collected at fivefor HHRA purposes. Groundwater at • Do COPCs at the site pose a risk to human

the site is typically encountered health and ecological habitats under current and If soil and/or groundwater data do not identify COPCs will include all chemicals detected in at existing monitoring wells and from 10DPTbetween 6 and 8 feet bgs; therefore, soil future use scenarios for the site? unique to IRSite 31or if the results are not stal_stically least one sample, regardless of frequency of locations that are biased to correlate with the
gas data are considered an unreliable different from the base-wide groundwater plume detection, and tile exposure assumptions margins of the plume based upon the 2004
data source for estimating indoor air results, then it will be assumed that a site-specific release will be designed tonot underestimate risk. sampling results and to address the areas where
concentrations in support of the HHRA. has not occurred, benzene and naphthalene are reported at the

greatest concentration values. Groundwater
If the groundwater data determine that a site-specific smnples will be analyzed for the following
release to groundwater has occurred, then conduct a parameters:

. groundwater risk assessment (not part of this scope of
k) _ v,.2,,,_t_ _,p_ _-_- ut uy,t,u_ut8 L_wor .

Method 5030B/8260B

If the groundwater data determine that a site-specific • SVOCs (16samples), using EPA Method
release to groundwater has not occurred, then assume 3510C/8270C
the groundwater under IRSite 31 is related to the VCX]
plume (OU-5) and use groundwater risk assessment • Pesticides and PCBs (16 samples), using EPA
values and groundwater remedial actions associated Method 3510C/8081A/8082
with OU-5 (ERRG2004). • Title 22 dissolved metals and iron (18

samples), using EPA Method
If the risk assessments indicate that COPCs pose a risk to 3010A/6010B/7000 series
current or future human receptors and/or ecological
habitat, then risk management decisions may be
recommended. If the risk assessments indicate that

COPCs do not pose a risk to current or future human
receptors and/or ecological habitat, then no further
ac_on reconunendations will be made.

bgs - below ground surface RI - remedial investigation IR- lnst,_illationRestoration (Program) BCT - BRAC Cleanup Team
COPCs - contanunmlts of potential concern RWQCB - Regional Water Quality Control Board PAH - polynuclear aromatic hydrocarbon ERA- ecological risk assessment
DI_ - direct push technology (with tempora SVOC - semivolatile organic compotmd PCB- polydilormated biphenylP
EPA - U.S. Environmental Protection Age: TOC - total organic carbon QC - quality control
FS-fea.sibihty study HHRA - human health risk assessment VOC - volatile organic compound
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Table 3-2

Analytical Soil Samples Collected
IR Site 31 Alameda Point, Alameda, California

VOCs Title 22 Metals and Iron SVOCs (non-PAHs) PCBs Pesticides

E _ Sample Depth Interval (feet b },s)

.a 0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6

3101 X X X X X X X X X X X X X X X
3102 X X X X X X X X X X
3103 X X X1 X X X1 X X X1 X X X1 X X X1

3104 X X X X X X X X X X X X X X X
3105 X X XX X X XX X X XX X X XX X X XX

3106 X X X X X X X X X X X X X X X
3107 X X X X X X X X X X X X X X X

3108 XX X X2 XX X X2 XX X X2 XX X X2 XX X X2
3109 X X X X X X X X X X X X X X X

3110 X X3 X1 X X3 X1 X X3 X1 X X3 X1 X X3 X1

3111 X X X X X X X X X X X X X X X

3112 X X XX1 X X XX1 X X XX1 X X XX1 X X XX1

3113 X X X X X X X X X X X X X X X

3114 X X X2 X X X2 X X X2 X X X2 X X X2
3115 X X XX X X XX X X XX X X XX X X XX

3116 X X X X X X X X X X X X X X X

3117 X X X X X X X X X X X X X X X

3118 XX X XX X XX X XX X XX X

3119 X X X X X X X X X X
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Table 3-2 (continued)
Analytical Soil Samples Collected

IR Site 31 Alameda Point, Alameda, California

VOCs Title 22 Metals and Iron SVOCs (non-PAHs) PCBs Pesticides

,_ Sample Depth Interval (feet bgs)

0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6

3120 X X X4 X X X4 X X X4 X X X4 X X X4

3121 X X X X X X X X X X X X X X X

3122 X XX X XX X XX X XX X XX
3123 X X X X X X X X X X

3124 X X X X X X X X X X
3125 X X X X X X X X X X X X X X X

3126 XX X XX X XX X XX X XX X
3127 X X X X X X X X X X

3128 X X X X X

3129 X X X X X
3130 X X X X X X X X X X

3131 X X X X X X X X X X
3132 X XX Xs X XX Xs X XX X5 X XX Xs X XX X5

3133 X X X5 X X X5 X X Xs X X X5 X X X5

3134 X X X1 X X X1 X X X1 X X X1 X X X1

3135 X X X X X X X X X X

3136 X X XX X X XX X X XX X X XX X X XX

3137 X X X X X X X X X X

3138 X X X X X X X X X X X X X X X
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Table 3-2 (continued)
Analytical Soil Samples Collected

IR Site 31 Alameda Point, Alameda, California

VOCs Title 22 Metals and Iron SVOCs (non-PAHs) PCBs Pesticides

E _ Sample Depth Interval (feet bgs)
r_ r_

0-2 24 4-6 0-2 24 4-6 0-2 24 4-6 0-2 2-4 4-6 0-2 2-4 4-6

3139 X X X X X X X X X X
3140 X X X X X X X X X X

3141 X X XX X X XX X X XX X X XX X X XX

3142 X X X X X X X X X X

3143 X X X X X X X X X X

3144 X X X X X X X X X X X X X X X

3145 X X XX X X XX X X XX X X XX X X XX

3146 X X X X X X X X X X X X X X X

3147 X X X X X X X X X X

3148 X X X X X X X X X X

3149 X X X X X X X X X X

3150 X XX X XX X XX X XX X XX

50 48 28 50 48 28 50 48 28 50 48 28 50 48 28

Notes:

XX - Field duplicate taken
Bold X - MS/MSD sample taken ID= Identification
1- Sample depth 4.5 to 6.5 feet bgs VOCs= Volatile Organic Compounds
2- Sample depth 4 to 7 feet bgs SVOCs = Semivolatile Organic Compounds
3- Sample depth 3 to 4 feet bgs PAHs= Polychlorinated Aromatic Hydrocarbons
4- Sample depth 4 to 6.5 feet bgs PCBs= Polychlorinated Biphenyls
5- Sample depth 5 to 7 feet bgs bgs= below ground surface
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Table 3-3

Analytical Geotechnical Soil Samples Collected
IR Site 31 Alameda Point, Alameda, California

Total Organic Carbon Density and Moisture Grain Size Hydraulic Conductivity Air Permeability

Sample Sample Depth Interval (feet below ground surface)

o

0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6 0-2 2-4 4-6

3102 31144 X X X X X

3102 31145 X X X X X

3104 31007 X X X X X

3104 31008 X X X X X

3104 31009 X X X X X

3113 31037 X X X X X

3113 31038 X X X X X

3113 31039 X X X X X

3122 31066 X X X X X

3122 31068 X X X X X

3127 31081 X X X X X

3127 31082 X X X X X

3132 31087 X X X X X

3132 31088 X X X X X

3132 31090 X1 X1 X1 X1 X1

TOTALS 6 6 3 6 6 3 6 6 3 6 6 3 6 6 3

1- Sample depth 5 to 7 feet bgs
ID= Identification
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Table 3-4

Groundwater Samples and Analyses by Location
_' IR Site 31 Alameda Point, Alameda, California

o= Sample Title 22
• Screened Depth MetalsSam,,e In,o ,, SVOC
_ ID SDG Matrix (Feet bgs) bgs) VOCs Iron (PAHs) PCBs Pesticides

Discrete Groundwater Samples Collected from Temporary Wells

3119 31171 4742 WG 7 - 12 9.5 X NA NA NA NA

3119 31172 4742 WG 11 - 16 13.5 X X X X X

3141 31123 4702 WG 15 - 20 17.5 X X X X X

3142 31125 4702 WG 14 - 19 16.5 X X X X X

3142 31126 4702 WG 18 - 23 20.5 X X X X X

3143 31127 4724 WG 12 - 17 14.5 X X X X X

3144 31167 4743 WG 15 - 20 17.5 X X X NA NA

3145 31165 4743 WG 13 - 18 15.5 X X X X X

3145 31166 4743 WG 9 - 14 11.5 X NA NA NA NA

3147 31164 4743 WG 9 - 14 11.5 X X X X X

3148 31162 4743 WG 6 - 11 8.5 X NA NA NA NA

3148 31163 4743 WG 10 - 15 12.5 X X NA X X

_ 3149 31169 4742 WG 9 - 14 11.5 X X X X X

3149 31170 4742 WG 5 - 10 7.5 X NA NA NA NA

3150 31173 4743 WG 9 - 14 11.5 X X NA NA NA

3146" 31148 4724 WG 9.5 - 14.5 12.0 X X X X X

Groundwater Monitoring Wells

M25-01 31129 4702 WG 9.95 - 19.95 14.95 np X X X X

M25-06 31146 4724 WG 10 - 19.5 14.75 np X X X X

M25-07 31147 4724 WG 10 - 19.5 14.75 np X X X X

M25-09 31131 4702 WG 10 - 19.5 14.75 np X X X X

PW-12 31130 4702 WG 12 -17 14.5 np X X X X

Totals: 16 17 15 15 15

* - Field duplicate collected at location 3146, duplicate not included in total sample analyses count
np = not planned for analyses, see section 3.2.2
NA = no analyses owing to field conditions, see Section 3.2.2 and 3.3.2
ID = Identification

SDG = Sample Delivery Group
bgs = below ground surface
VOCs = Volatile Organic Compounds
SVOCs = Semivolatile Organic Compounds
PCBs = Polychlorinated Biphenyls
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Table 3-5

Sample Analyses and Rationales for IR Site 31

Medium

Investigated Analysis and Method(s) Rationale

Soil VOCs (with TICs) Assess the concentration of VOCs in soil that may have been
(EPA Method 5035/8260B) derived from site activities (e.g., storage).

Characterize VOCs in soil to assist in delineating the extent of
possible VOCs in soil aJadidentifying any potential onsite source
of VOCs.

SVOCs .(withTICs) Assess the concentration SVOCs (other than PAHs) in soil that
(EPA Method 3550B/8270C) may have been derived from site activities (e.g., storage).

Characterize SVOCs in soil to assist in delineating the extent of
possible SVOCs in soil and identifying any potential onsite source
of SVOCs.

Pesticides Assess the concentration of pesticides in soil that are potentially

(EPA Method 3550B/8081A) derived fromsite activities (e.g., storage).
Characterize pesticides in soil to assist in delineating the extent of
possible pesticides in soil and identifying any potential onsite
source of pesticides.

PCBs Assess theconcentration of PCBs in soil that are potentially
(EPA Method 3550B/8082) derived from site activities (e.g., storage).

Characterize PCBs in soft to assist in delineating the extent of
possible PCBs in soil and identifying any potential onsite source of
PCBs.

Title 22 Metals Plus Iron Assess the concentration of metals in soil that may have been

(EPA Method 3050B/6010 and 7000 derived from site activities.
series) Characterize metals in soil to assist in delineating the extent of

possible metals in soil and identifying any potential onsite source
of metals.

Groundwater SVOCs (with TICs) Assess the concentrations of SVOCs in groundwater in order to
(EPA Method 3510C/8270C) assess whether an onsite release has impacted groundwater in

comparison to the IRSite 25 plume.

Pesticides Assess the concentrations of pesticides in groundwater in order to

(EPA Method 3510C/8081A) assess whether an onsite release has impacted groundwater in
comparison to the IRSite 25 plume.

PCBs Assess the concentrations of PCBs in groundwater in order to

(EPA Method 3510C/8082) assess whether an onsite release has impacted groundwater in
comparison to the IRSite 25 plume.

Title 22 Metals (dissolved) Plus Iron Assess the concentrations of metals in groundwater in order to
(EPA Method 3010A/6010 and 7000 assess whether an onsite release has impacted groundwater in
series) comparison to the IRSite 25 plume.

VOCs (with TICs) Assess the concentrations of VOCs in groundwater in order to
(EPA Method 5030B/8260B) evaluate whether an onsite release has impacted groundwater in

comparison to the IRSite 25plume.

Use in Johnson and Ettinger model.

IR- InstallationRestoration(Program) TIC- tentativelyidentified compound
PAH - polynucleararomatichydrocarbon EPA - UnitedStatesEnvironmentalProtectionAgency
PCB- polychlorinatedbiphenyl VOC- volatile organic compound
SVOC- semivolatileorganiccompound
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Table 3-6

Comparison of Sample Quantitation Limits to RegulatoryComparison Criteria for Non - Detects in Soil Samples
IR Site 31 Alameda Point

Number of
Number of SQLs Number of

Location of SQLs Residential Exceeding SQLs Number of
Number Minimum Maximum Maximum Sample of Number of Exceeding SSL for Residential EPA ECO- Exceeding SQLs

of Number of SQL for SQL for SQL for Maximum SQLs Residential Residential Vapor SSL for SSL EPA ECO- ORNL Exceeding
cas Samples Non- Non- Non- Non- SQL for Non- Exceeding Soil Direct Soil Direct Intrusion Vapor Benchmark SSL Benchmark ORNL

Number ANALYTE (1) Analyzed Detects Detects (2) Detects (2) Detects Detects TQL (3) TQL Contact (4) Contact (5) Intrusion (6) Benchmark (7) Benchmark

mg/k_ mg/kg mg/k s m_/k_ m_/k_ mg/kg m_,/k_
VOLATILE ORGANIC COMPOUNDS

630-20-6 1,1,1,2-Tetrachloroethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 3.2 0 NA 0 NA 0 NA 0

71-55-6 1,1,1-Trichloroethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 1200 0 98 0 NA 0 NA 0

79-34-5 1,1,2,2-Tetrachloroethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.41 0 0.0091 0 NA 0 NA 0

79-00-5 1,1,2-Triehloroethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.73 0 0.032 0 NA 0 NA 0
75-34-3 1,1-Dichloroethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 2.8 0 0.32 0 NA 0 NA 0

75-35-4 1,1-Dichloroethene 126 126 0.0041 0.0086 3122 31068 0.0050 74 124 0 8.9 0 NA 0 NA 0

96-18-4 1,2,3-Trichloropropane 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.034 0 NA 0 NA 0 NA 0
120-82-1 1,2,4-Trichlorobenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 62 0 0.38 0 NA 0 20 0

95-63-6 1,2,4-Trimethylbenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 52 0 NA 0 NA 0 NA 0

96-12-8 1,2-Dibromo-3-chloropropane 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.030 0 NA 0 NA 0 NA 0
106-93-4 1,2-Dibromoethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.032 0 0.0073 2 NA 0 NA 0

95-50-1 1,2-Dichlorobenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 600 0 8.9 0 NA 0 NA 0

107-06-2 1,2-Dichloroethane (EDC) 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.28 0 0.025 0 NA 0 NA 0156-59-2 1,2-Dichloroethene (cis) 126 126 0.0041 0.0086 3122 31068 0.0050 74 43 0 1.6 0 NA 0 NA 0

156-60-5 1,2-Dichloroethene (trans) 126 126 0.0041 0.0086 3122 31068 0.0050 74 69 0 3.1 0 NA 0 NA 0

78-87-5 1,2-Dichloropropane 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.34 0 0.051 0 NA 0 700 0

108-67-8 1,3,5-Trimethylbenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 21 0 NA 0 NA 0 NA 0
541-73-1 1,3-Dichlorobenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 531 0 NA 0 NA 0 NA 0

142-28-9 1,3-DichloroDropane 126 126 0.0041 0.0086 3122 31068 0.0050 74 105 0 NA 0 NA 0 NA 0
106-46-7 1,4-Dichlorobenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 9.11 0 0.046 0 NA 0 20 0

135-98-8 2-Phenylbutane 126 126 0.0041 0.0086 3122 31068 0.0050 74 NA 0 NA 0 NA 0 NA 0
67-64-1 Acetone 126 126 0.041 0.086 3122 31068 0.050 74 14,127 0 1400 0 NA 0 NA 0
71-43-2 Benzene 126 124 0.0041 0.0086 3122 31068 0.0050 72 0.64 0 0.18 0 NA 0 NA 0

108-86-1 Bromobenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 28 0 NA 0 NA 0 NA 0

108-90-7 Chlorobenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 151 0 2.7 0 NA 0 40 0

75-00-3 Chloroethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 3.0 0 0.63 0 NA 0 NA 0

67-66-3 Chloroform 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.22 0 140 0 NA 0 NA 0

74-87-3 Chloromethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 47 0 0.070 0 NA 0 NA 0

124-48-1 Dibromochloromethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 1.1 0 0.019 0 NA 0 NA 0

75-71-8 Dichlorodifluoromethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 94 0 NA 0 NA 0 NA 0

100-41-4 Ethylbenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 395 0 390 0 NA 0 NA 0

75-09-2 Methylene chloride 126 120 0.0041 0.0086 3122 31068 0.0050 69 9.1 0 0.52 0 NA 0 NA 0

104-51-8 n-Bu_,lbenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 240 0 NA 0 NA 0 NA 0

103-65-1 n-Propylbenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 240 0 NA 0 NA 0 NA 0

100-42-5 Styrene 126 126 0.0041 0.0086 3.122 31068 0.0050 74 1700 0 450 0 NA 0 300 0

98-06-6 tert-Butylbenzene 126 126 0.0041 0.0086 3122 31068 0.0050 74 390 0 NA 0 NA 0 NA 0
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Table 3-6 (continued)Comparison of Sample Quantitation Limits to Regulatory
Comparison Criteria for Non - Detects in Soil Samples

IR Site 31 Alameda Point

Number of

Number of SQLs Number of
Location of SQLs Residential Exceeding SQLs Number of

Number Minimum Maximum Maximum Sample of Number of Exceeding SSL for Residential EPA ECO- Exceeding SQLs
of Number of SQL for SQL for SQL for Maximum SQLs Residential Residential Vapor SSL for SSL EPA ECO- ORNL Exceeding

cas Samples Non- Non- Non- Non- SQL for Non- Exceeding Soil Direct Soil Direct Intrusion Vapor Benchmark SSL Benchmark ORNL
Number ANALYTE (1) Analyzed Detects Detects (2) Detects (2) Detects Detects TQL (3) TQL Contact (4) Contact (5) Intrusion (6) Benchmark (7) Benchmark

mg_/kg mg,/k_ mg/k_ mg/k_ mgdk_ L_dk_ mgJk_
127-18-4 Tetrachloroethene 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.484 0 0.087 0 NA 0 NA 0

108-88-3 Toluene 126 126 0.0041 0.0086 3122 31068 0.0050 74 520 0 130 0 NA 0 200 0

79-01-6 Trichloroethylene 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.053 0 0.26 0 NA 0 NA 0
75-69-4 Trichlorofluoromethane 126 126 0.0041 0.0086 3122 31068 0.0050 74 386 0 NA 0 NA 0 NA 0

75-014 Vinyl chloride 126 126 0.0041 0.0086 3122 31068 0.0050 74 0.079 0 0.0067 6 NA 0 NA 0

1330-20-7 Xylenes 126 123 0.0082 0.017 3122 31067 0.010 53 271 0 310 0 NA 0 NA 0
SEMIVOLATILE ORGANIC COMPOUNDS (NO PAHs)

95-95-4 2,4,5-Trichlorophenol 126 126 0.52 540 3115 31043 0.50 126 6,110 0 23 41 NA 0 4 85

88-06-2 2,4,6-Trichlorophenol 126 126 0.52 540 3115 31043 0.50 126 6 55 NA 0 NA 0 4 85

120-83-2 2,4-Dichlorophenol 126 126 0.52 540 3115 31043 0.50 126 183 2 NA 0 NA 0 NA 0

105-67-9 2,4-Dimethylphenol 126 126 0.52 540 3115 31043 0.50 126 1,222 0 110 2 NA 0 NA 0

51-28-5 2,4-Dinitrophenol 126 126 2.6 2700 3115 31043 2.5 126 122 41 NA 0 NA 0 20 85

2,4-Dinitrotoluene (see DNT121-14-2 mixture for "ca") 126 126 0.52 540 3115 31043 0.50 126 122 2 NA 0 NA 0 NA 0

606-20-2 2,6-Dinitrotoluene (see DNT 126 126 0.52 540 3115 31043 0.50 126 61 3 NA 0 NA 0 NA 0
mixture for "ca")

95-57-8 2-Chlorophenol 126 126 0.52 540 3115 31043 0.50 126 63 3 0.78 88 NA 0 NA 0

95-48-7 2-Methylphenol 126 126 0.52 540 3115 31043 0.50 126 3,055 0 NA 0 NA 0 NA 0
88-74-4 2-Nitroaniline 126 126 2.6 2700 3115 31043 2.5 126 183 29 NA 0 NA 0 NA 0

91-94-1 3,3-Dichlorobenzidine 126 126 1 1100 3115 31043 1.0 123 1.1 123 NA 19 NA 0 NA 0

108-39-4 3-Methylphenol 126 126 0.52 540 3115 31043 0.50 126 3,055 0 NA 0 NA 0 NA 0
99-09-2 3-Nitroaniline 126 126 2.6 2700 3115 31043 2.5 126 18 85 NA 0 NA 0 NA 0

10644-5 4-Methylphenol 126 126 0.52 540 3115 31043 0.50 126 306 2 NA 0 NA 0 NA 0
100-01-6 4-Nitroaniline 126 126 2.6 2700 3115 31043 2.5 126 23 85 NA 0 NA 0 NA 0

62-53-3 Aniline 126 126 0.52 540 3115 31043 0.50 126 85 2 NA 0 NA 0 NA 0

65-85-0 Benzoic acid 126 126 2.6 2700 3115 31043 2.5 126 100,000 0 NA 0 NA 0 NA 0

100-51-6 Benzyl alcohol 126 126 1 1100 3115 31043 1.0 123 18,331 0 NA 0 NA 0 NA 0

111-44-4 Bis(2-chloroethyl)ether 126 126 0.52 540 3115 31043 0.50 126 0.22 126 0.0037 126 NA 0 NA 0

117-81-7 Bis(2-ethylhexyl)phthalate 126 126 0.52 540 3115 31043 0.50 126 35 29 NA 0 NA 0 NA 0
(BEHP)

85-68-7 Butyl benzyl phthalate 126 126 0.52 540 3115 31043 0.50 126 12,221 0 NA 0 NA 0 NA 0
86-74-8 Carbazole 126 126 0.52 540 3115 31043 0.50 126 24 41 NA 0 NA 0 NA 0
132-64-9 Dibenzofuran 126 126 0.52 540 3115 31043 0.50 126 145 2 NA 0 NA 0 NA 0

84-66-2 Diethyl phthalate 126 126 0.52 540 3115 31043 0.50 126 48,882 0 NA 0 NA 0 100 2

131-11-3 Dimethyl phthalate 126 126 0.52 540 3115 31043 0.50 126 100,000 0 NA 0 NA 0 200 2

117-84-0 di-n-Octyl phthalate 126 126 0.52 540 3115 31043 0.50 126 2,444 0 NA 0 NA 0 NA 0
118-74-1 Hexachlorobenzene 126 126 0.52 540 3115 31043 0.50 126 0.30 126 NA 0 NA 0 1000 0
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Table 3-6 (continued)Comparison of Sample Quantitation Limits to Regulatory
Comparison Criteria for Non - Detects in Soil Samples

IR Site 31 Alameda Point

Number of
Number of SQLs Number of

Location of SQLs Residential Exceeding SQLs Number of
Number Minimum Maximum Maximum Sample of Number of Exceeding SSL for Residential EPA ECO- Exceeding SQLs

of Number of SQL for SQLfor SQL for Maximum SQLs Residential Residential Vapor SSL for SSL EPA ECO- ORNL Exceeding
cas Samples Non- Non- Non- Non- SQL for Non- Exceeding Soil Direct Soil Direct Intrusion Vapor Benchmark SSL Benchmark ORNL

Number ANALYTE (1) Analyzed Detects Detects (2) Detects (2) Detects Detects TQL (3) TQL Contact (4) Contact (5) Intrusion (6) Benchmark (7) Benchmark

mg/kg mg/k_ mgT/k_ mg:,/k_ mg:,/k_ mg_/k_ m_/kl_
87-68-3 Hexachlorobutadiene 126 126 0.52 540 3115 31043 0.50 126 6.2 55 NA 0 NA 0 NA 0

67-72-1 Hexachloroethane 126 126 0.52 540 3115 31043 0.50 126 35 29 NA 0 NA 0 NA 0

78-59-1 Isophorone 126 126 0.52 540 3115 31043 0.50 126 512 2 NA 0 NA 0 NA 0

1321-94-4 Methylnaphthalene (total 1- 126 126 0.52 540 3115 31043 NA 0 NA 0 110 2 NA 0 NA 0
& 2-)

98-95-3 Nitrobenzene 126 126 0.52 540 3115 31043 0.50 126 20 44 NA 0 NA 0 40 29

621-64-7 N-Nitroso di-n-propylamine 126 126 0.52 540 3115 31043 0.50 126 0.069 126 NA 0 NA 0 NA 0
62-75-9 N-Nitrosodimethylamine 126 126 0.52 540 3115 31043 0.50 126 0.010 126 NA 0 NA 0 NA 0

86-30-6 N-Nitrosodiphenylamine 126 126 2.6 2700 3115 31043 2.50 126 99 44 NA 0 NA 0 20 85
87-86-5 Pentachlorophenol 126 126 2.6 2700 3115 31043 2.50 126 3.0 95 NA 0 0.0018 126 3 93
108-95-2 Phenol 126 124 0.52 540 3115 31043 0.50 124 18,331 0 NA 0 NA 0 30 29

110-86-1 Pyridine 126 126 0.52 540 3115 31043 0.50 126 61 3 NA 0 NA 0 NA 0

PESTICIDES309-00-2 Aldrin 126 126 0.0018 0.029 3109 31024 0.0017 126 0.029 1 NA 0 NA 0 NA 0

319-84-6 BHC (alpha) 126 126 0.0018 0.029 3109 31024 0.0017 126 0.090 0 NA 0 NA 0 NA 0

319-85-7 BHC (beta) 126 126 0.0018 0.029 3109 31024 0.0017 126 0.32 0 NA 0 NA 0 NA 0

58-89-9 BHC (gamma) Lindane 126 126 0.0018 0.029 3109 31024 0.0017 126 0.44 0 NA 0 NA 0 NA 0
57-74-9 Chlordane 126 126 0.052 0.84 3109 31024 0.050 126 1.6 0 NA 0 NA 0 NA 0

72-54-8 DDD 126 123 0.0031 0.051 3109 31024 0.0030 123 2.4 0 NA 0 NA 0 NA 0
72-55-9 DDE 126 118 0.0031 0.051 3109 31024 0.0030 118 1.7 0 NA 0 NA 0 NA 0

50-29-3 DDT 126 122 0.0031 0.051 3109 31024 0.0030 122 1.7 0 NA 0 NA 0 NA 0

60-57-1 Dieldrin 126 125 0.0031 0.051 3109 31024 0.0030 125 0.030 61 NA 0 0.000032 125 NA 0

115-29-7 Endosulfan 126 126 0.0018 0.029 3109 31024 0.0017 126 367 0 NA 0 NA 0 NA 0

1031-07-8 Endosulfan Sulfate 126 126 0.0052 0.084 3109 31024 0.0050 126 NA 0 NA 0 NA 0 NA 0

72-20-8 Endrin 126 126 0.0031 0.051 3109 31024 0.0030 126 18 0 NA 0 NA 0 NA 0

7421-93-4 Endrin Aldehyde 126 126 0.0031 0.051 3109 31024 0.0030 126 NA 0 NA 0 NA 0 NA 0

76-44-8 Heptachlor 126 125 0.0018 0.029 3109 31024 0.0017 125 0.11 0 NA 0 NA 0 NA 0

1024-57-3 Heptachlor epoxide 126 126 0.0018 0.029 3109 31024 0.0017 126 0.053 0 NA 0 NA 0 NA 0

8001-35-2 Toxaphene 126 126 0.1 1.7 3109 31024 0.10 121 0.44 61 NA 0 NA 0 NA 0
PCBs

12674-11-2 Aroclor 1016 126 125 0.034 0.056 3122 31067 0.033 125 3.9 0 NA 0 NA 0 0.371 0

11104-28-2 Aroclor 1221 126 126 0.068 0.11 3122 31067 0.066 126 0.22 0 NA 0 NA 0 0.371 0

11141-16-5 Aroclor 1232 126 126 0.034 0.056 3122 31067 0.033 126 0.22 0 NA 0 NA 0 0.371 0

53469-21-9 Aroclor 1242 126 126 0.034 0.056 3122 31067 0.033 126 0.22 0 NA 0 NA 0 0.371 0

12672-29-6 Aroclor 1248 126 126 0.034 0.056 3122 31067 0.033 126 0.22 0 NA 0 NA 0 0.371 0

11097-69-1 Aroclor 1254 126 126 0.034 0.056 3122 31067 0.033 126 0.22 0 NA 0 NA 0 0.371 0

11096-82-5 Aroclor 1260 126 117 0.034 0.056 3122 31067 0.033 117 0.22 0 NA 0 NA 0 0.371 0
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Table 3-6 (continued)Comparison of Sample Quantitation Limits to Regulatory
Comparison Criteria for Non - Detects in Soil Samples

IR Site 31 Alameda Point

Number of

Number of SQLs Number of
Location of SQLs Residential Exceeding SQLs Number of

Number Minimum Maximum Maximum Sample of Number of Exceeding SSL for Residential EPA ECO- Exceeding SQLs
of Number of SQL for SQL for SQL for Maximum SQLs Residential Residential Vapor SSL for SSL EPA ECO- ORNL Exceeding

cas Samples Non- Non- Non- Non- SQL for Non- Exceeding Soil Direct Soil Direct Intrusion Vapor Benchmark SSL Benchmark ORNL
Number ANALYTE (1) Analyzed Detects Detects (2) Detects (2) Detects Detects TQL (3) TQL Contact (4) Contact (5) Intrusion (6) Benchmark (7) Benchmark

mg/kg mg/k_ mg/k_ mg/kg mg/kg m_/k_ mg/kg
INORGANICS

7440-36-0 Antimony 126 109 5.1 8.5 3122 31067 5.0 109 31 0 NA 0 0.27 109 5 109
7440-38-2 Arsenic 126 0 ........ 0.30 0 0.062 0 NA 0 18 0 9.9 0

7440-39-3 Barium 126 0 ........ 1.0 0 5,375 0 NA 0 330 0 283 0

7440-41-7 Beryllium 126 48 0.21 0.34 3122 31067 0.20 48 154 0 NA 0 21 0 10 0
744043-9 Cadmium 126 22 0.21 0.3 3122 31068 0.20 22 37 0 NA 0 0.36 0 4 0
7440-47-3 Chromium 126 0 ........ 0.50 0 30 0 NA 0 26 0 0.4 0

7440-48-4 Cobalt 126 0 ........ 0.50 0 903 0 NA 0 13 0 20 0

7440-50-8 Copper 126 0 ........ 0.50 0 3,129 0 NA 0 NA 0 50 0
7439-89-6 Iron 126 0 ........ 3.0 0 23,463 0 NA 0 NA 0 200 0
7439-92-1 Lead+++ 126 0 ........ 0.30 0 150 0 NA 0 11 0 40.5 0

7439-97-6 Mercury 126 25 0.21 0.65 3130 31086 0.20 25 NA 0 NA 0 NA 0 0.00051 25

7439-98-7 126 122 0.21 0.34 3122 31067 0.20 122 391 0 NA 0 NA 0 2 0Molybdenum
7440-02-0 Nickel 126 0 ........ 0.30 0 1,564 0 NA 0 NA 0 30 0
7782-49-2 Selenium 126 113 0.52 0.85 3122 31067 0.50 113 391 0 NA 0 NA 0 0.21 113

7440-22-4 Silver 126 126 0.51 0.85 3122 31067 0.50 126 391 0 NA 0 NA 0 2 0

7440-28-0 Thallium+++ 126 81 0.52 0.76 3120 31062 0.50 81 5.2 0 NA 0 NA 0 1 0

7440-62-2 Vanadium 126 0 ........ 0.50 0 78 0 NA 0 7.8 0 2 0

7440-66-6 Zinc 126 I 0 I -- t "- I .... 0"501 0 23,463 0 NA I 0 I NA I 0 I 8.5 ] 0
1 List of compounds analyzed for IRSite31RI.VOCby Method8260B;SVOCby Method8270C;Pesticidesby Method 8081A;PCBsby Method8082;Inorganlcsby Method 6010Band Mercury by Method 7471A.
2 Sample quantitation limit is the sample-specificlaboratory detection limit with adjustments for sampleparameters such as %moisture.
3 Target quantitation limit is the laboratory reporting limit specified in the laboratory subcontract.
4 EPARegion9 PRGsfor Residential Soil DirectContact and Tap Water (Human Health) Updated October2004.
5 California RegionalWater Quality Control Board. San FranciscoBay Region.2005. Screeningfor EnvironmentalConcerns at Sites with Contaminated Soiland Groundwater. Volume2: Table E-lb, SoilScreening Levels for Evaluationof Potential Vapor Intrusion Concerns. Interim Final. February 2005.
6 EPA.Retrieved August 17,2005,from http://www.epa.gov/ecotox/ecossl/
7 Efroymson,R.,M. Will,G. Suter II, and A. Wooten. 1997.Toxicologicalbenchmarks for screeningcontaminantsof potential; concern for effectson terrestrial plants: 1997Revision.ES/ER/TM-85/R3. Prepared for U.S.Department ofEnergy by Environmental SciencesDivision,Oak Ridge National Laboratory.
Oak Ridge,TN.
Efroymson, R.A.,M. Will, and G. Suter. 1997d. Ecologicalbenchmarks for screening contaminants of potenl_alconcern for effectson soil and litter invertebrates and heterotrophic process: 1997Revision.ES/ER/TM-126-R2.Prepared for U.S.Department of Energy by Environmental SciencesDivision, Oak Ridge
National Laboratory.Oak Ridge, TN.
Efroymson, R.,G.W.Suter II, B.E.Sample,and D.S.Jones. 1997.Preliminary rernediation goals for ecologicalendpoints. ES/ER/TM-162/R2. Prepared for U.S.Department of Energyby Environmental SciencesDivision,Oak RidgeNational Laboratory.Oak Ridge, TN.

- - Compound detected in all samples; no non-detects
NA Not available or not applicable SSL soil screening level
+++ Specialanalytical methods required, mg/kg milligram per kilogram
SQL Samplequantitation limit (sample-specific) PAHs polynuclear aromatic hydrocarbons
TQL Target quantita_on limit (laboratoryreporting limit) PCBs Polychlorinated Biphenyls

Eco-SSL Ecologicalsoil screening level cas Chemical AbstractsService
ORNL Oak Ridge National Laboratory
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Section 4
Nature and Extent of Contamination

The objective of this soil RI is to characterize the nature and extent of chemicals in soil at
the site to provide data in support of an HHRA and screening-level ERA. The risk
evaluations are performed to support recommendations for either no response action or
progression to an FS to evaluate remedial alternatives. Potential human health risk
related to soil is derived from exposure via direct contact with contaminants in the soil,
transport by particulate dispersion, and volatilization of chemicals from soil. Hence,
the nature and extent of soil contamination is evaluated in terms of exposure to VOCs,
SVOCs (including PAHs), PCBs, pesticides, and metals. The nature and extent
evaluation found that chemicals at concentrations greater than regulatory comparison
criteria in soil at IR Site 31 are arsenic, iron, lead, and vanadium based upon the IR Site
31 RI sample results and PAHs based upon analytical results from previous
investigations.

The RI objectives for groundwater are to evaluate the nature of onsite groundwater to
assess whether the concentrations of VOCs in groundwater are consistent with those in
the OU-5/IR-02 groundwater plume and to model indoor and outdoor air
concentrations for the HHRA. Groundwater has been investigated and reported in the
OU-5 RI (Neptune et al. 2002) and the Site 25/IR-02 RI/FS (ERRG 2004) and in reports
for the ongoing base-wide monitoring program (ITSI 2006, 2007a,b). The remedial
decision for groundwater is proposed in the OU-5/IR-02 groundwater proposed plan
which identifies the preferred remedial alternative. The proposed plan was final after
the public meeting and following the public review period in April 2006 (CDM 2005b).

The nature and extent of soil contamination will be addressed by the following data
sets:

• The 126 soil samples collected in the IR Site 31 RI, which have been tabulated
(Appendix G), mapped, and discussed separately. These samples were analyzed
for VOCs, SVOCs (other than PAHs), PCBs, pesticides, and metals. Tables 3-2
and F1 (in Appendix F) identify 12 field duplicates (see Section 3 for discussion
of data quality) that are not included in the sample count. If the field duplicate
result is greater than the parent sample result, the duplicate results were used
instead of the parent.

• The 648 normal soil samples collected from 163 locations during the PAH
assessment (BEI 2004a) performed in 2003. These samples provide a
comprehensive characterization of PAH in soil at IR Site 31. For this reason, the
IR Site 31 RI soil sampling did not include analysis for PAHs in soil samples. A
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statistical summary of the 2003 PAH assessment soil data is presented in Table B-
1 of Appendix B. The distribution of PAH in soil, as B[a]P equivalents, is
discussed in Section 4.1.3 separately from the RI soil data. The analytical results
for individual PAHs are used in the HHRA (Section 6).

• Three surface soil samples from the Zone 16 - EBS Parcel 178 Evaluation (IT
2001). These three soil sampling locations are identified as 178-Z16-001 through
178- Z16-003 on Figure 4-1. The surface soil samples; were analyzed for
pesticides and PCBs.

The historic data reference above is summarized in Table B-1 of Appendix B. Also in
Appendix B is a map of the B[a]P equivalent values for samples collected during the
2002 PAH assessment. The 2002 PAH data consists of 46 soil samples, including 4
duplicates that were collected in June 2002 from direct push borings at 12 locations
within IR Site 31. The 2002 PAH investigation is reported in Appendix D to the Final RI
Report Transfer Parcel EDC-5, dated March 2005 (BEI 2005b). This sampling effort was
superseded by the 2003 PAH assessment (BEI 2004a), whic]h collected 648 normal soil
samples from 163 locations and was representative of IR Site 31 so did not restate the
2002 PAH assessment results. Therefore, the 2002 data are not summarized in this soil
nature and extent evaluation. However, both the 2002 and the 2003 PAH analytical
results were used to estimate human health risk for this RI.

Surface soil samples during the EBS program were collected in two phases (ERM-West
1994). For the first phase, 14 soil samples were collected from 10 locations distributed
across portions of what is now IR Site 31 to depths of less than 5 feet bgs and analyzed
for pesticides, PCBs, and metals (ERM-West 1988). Arsenic was detected above the EPA
Region 9 residential soil PRG levels (EPA 2004b) in all samples, and chromium was
detected above the EPA Region 9 residential soil PRG (EPA 2004b) in two samples (SB-1
and SB-3) located close to IR Site 31 RI sample locations 3145 and 3123, respectively.
These EBS soil samples were collected prior to housing construction, which involved
removal of 6 inches of surface soil, reconditioning of a 2-foot thick layer of existing soil,
addition of imported fill, and compaction of 4 feet of fill (Spectrum Land Planning 1993;
Appendix K). Because the soil represented by the EBS samples has since been partly
removed by construction activity, redistributed by site grading, and buried beneath
imported fill, the analytical results are not considered representative of site surface
soils, and the data are not used in the nature and extent evaluations for the IR Site 31 RI.

For evaluating the nature of groundwater contamination and comparing with the OU-
5/IR-02 groundwater plume, the IR Site 31 RI groundwater data have been tabulated
and mapped with recent data from the following investigations:

• The OU-5 RI groundwater data (Neptune et al. 2002) from five onsite
HydroPunch® samples (used for showing contaminant source characteristics);
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• The summer 2006 quarterly groundwater monitoring data (ITSI 2006) of five
onsite monitoring;

• The 2006 annual groundwater monitoring report for the IR Site 31 and 25
monitoring wells (ITSI 2007a,b); and

• The OU-5/IR-02 RI/FS groundwater data from the OU-5 monitoring wells
(ERRG 2004).

The locations of all soil samples and discrete groundwater samples used for evaluation
of the nature and extent of contamination at IR Site 31 are presented on Figure 4-1. The
following sections discuss the soil data (Section 4.1) and the groundwater data
(Section 4.2) in terms of sampling, results, and nature/extent of contamination.

4.1 Soil

The following discussion describes the soil data collected during the IR Site 31 RI, the
data from the 2003 PAH assessment (BEI 2004a), and the Zone 16 Parcel Evaluation (IT
2001) that are used to present a description of the nature and extent of soil
contamination at IR Site 31. As described in Section 1, data from the previous PAH
investigations confirmed that PAHs were present in soil at IR Site 31; however, the data
representing potential presence of pesticides, PCBs, VOCs, and metals in soil were not
as extensive as the PAH samples and, therefore, required further investigation in the IR
Site 31 RI. To discuss the nature and extent of soil contamination at IR Site 31, the

following subsections describe the collection and results of soil samples during the IR
Site 31 RI and results of soil analyses from the previous Zone 16 Parcel Evaluation and
the 2003 PAH assessment:

• Sections 4.1.1 through 4.1.1.3 discuss the samples collected and analyzed.

• Sections 4.1.2 through 4.1.2.5 discuss the extent of detected chemicals by
identifying the distribution of detections by number of locations and comparing
analytical results to regulatory criteria.

• Sections 4.1.3 to 4.1.3.3 discuss the nature and extent of chemicals detected by
reporting concentration ranges and evaluates inorganics relative to background
concentrations.

• Section 4.1.4 summarizes the statistical evaluations of arsenic and other metals in

soil that is presented in Appendix H2.

In discussions of the IR Site 31 RI data, quality control samples, with the exception of
field duplicates, were excluded from the assessment of nature and extent of
contamination. The 126 samples include the resolution of tlhe12 field duplicate results
by selecting the result with the greater value between the parent and the duplicate. If
the greater sample concentration was qualified as estimated "J", the data validation
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report was reviewed to determine the rationale for the "J" qualifier. The reports reveled
that the "J" qualifier was assigned because the duplicate sample result exceeded the
RPD criteria. Therefore, these "J" qualified values were used as the maximum value. In
the cases of previously collected data, all quality control samples were excluded from
the assessment of nature and extent.

4.1.1 Soil Investigations

This subsection describes the sampling and analysis of soil at IR Site 31 performed
during the RI and summarizes sampling and analyses of previous investigations at IR
Site 31. Table 3-5 summarizes the analyses performed during each study.

4.1.1.1 Remedial Investigation

The IR Site 31 RI soil samples were collected from I November through 11 November
2005 from borings at 50 locations (location 3101 through location 3150) as specified in
the RI work plan (CDM 2005a). At each location, samples were collected from three
depth ranges (0 to 2 feet bgs, 2 to 4 feet bgs, and 4 to 6 feet bgs or to groundwater,
whichever was encountered first) and analyzed for one or more of the following
parameters:

• VOCs using EPA Method 8260B;

• SVOCs (other than PAHs) using Method 8270C;

• Pesticides using EPA Method 8081A;

• PCBs using EPA Method 8082; and

• Title 22 Metals (17 analytes plus iron) using EPA Method 6010B/7000 series.

The analyses conducted for soil samples from each depth interval are shown in
Table 3-2. Specific depths are also footnoted in Tables 3-2 and 3-3. PAHs were not
included in SVOC analyses by EPA Method 8270C since they had been
comprehensively characterized at IR Site 31 in the 2003 PAH assessment (BEI 2004a).
The inorganic analytes, aluminum, magnesium, and manganese were not included in
the work plan to be analyzed for during the remedial investigation. Hence, the
laboratory did not identify these analyte concentrations in the main portion of the
laboratory data package. The quantitative health risks associated with exposure to
aluminum and manganese are discussed in the Uncertainty Analysis in Section 6 and
Appendix I. The data for all three metals were included in the statistical analyses
summarized in Section 4.1.4.

A total of 126 soil samples were collected from up to three depth intervals per location.
All of the soil samples were analyzed for VOCs, SVOCs (other than PAHs), pesticides,
PCBs, and metals (see Table 3-2). The rationale for this coverage was to:
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• Provide sufficient data to define the nature and extent of these potential
contaminants in soil and to support an HHRA for the present residential use of
the area;

• Complement those of the PAH study performed in 2003 (BEI 2004a); and

• Evaluate other chemical compounds in the context of historical usage as a
surplus equipment storage area.

4.1.1.2 Parcel Evaluation Data Summary, Zone 16: Housing Zone

Three surface soil samples were collected as part of a Zone 16 - EBSParcel 178
investigation (IT2001). These three soil sampling locations are identified as 178-Z16-
001 through 178- Z16-003 on Figure 4-1. The surface soil samples were analyzed for
pesticides, and PCBs. The results for pesticides and PCBs were incorporated into the
historical data set used for the HHRA.

4.1.1.3 2003 Polynuclear Aromatic Hydrocarbon Assessment

The 2003 PAH (BEI2004a) assessment sampling at IR sites tlhroughout Alameda Point
had 171 planned boring locations for IR Site 31 in August 2003. The planned borings
were identified as C3S031B001 through C3S031B171 (Figure 4-1). Soil samples were
planned for collection at four depths: 0 to 6 inches, 6 to 24 inches, 24 to 48 inches, and 48
to 96 inches below the base of pavement, if any.

The following breakdown explains the distribution of a total of 719 collected samples of
which 648 samples were normal and 71 were field duplicates, (BEI 2004a). Normal
samples analyzed by depth are summarized below:

• 163 normal samples from 0 to 0.5 feet bgs;

• 163 normal samples from 0.5 to 2 feet bgs;

• 161 normal samples from 2 to 4 feet bgs; and

• 161 normal samples from 4 to 8 feet bgs.

Duplicate samples were not included in the statistical summary (Table B-1 Appendix B),
but the duplicate sample result was compared to the normal sample result, and the
highest detected value was used for the statistical analyses and in the human health risk
assessment. Hence, out of the field duplicate pairs only one set of results was used. A
statistical summary of the PAH analysis is included in Appendix B along with Figure B-
1 representing the B[a]P equivalent values broken into three areas for the IR Site 31 as
well as Figure B-2 presenting the 2002 B[a]P equivalent values. The 648 sample results
as B[a]P equivalents from the 2004 PAH report are used for discussion of PAHs in soils
for the IR Site 31 RI, whereas PAH analytical results from the 2002 and 2003 report are
used in the HHRA.
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Eight borings had incomplete sample collection due to refusal at the surface (C3S031B-
006, -012, -027, -047, -066, -095, -098, and -128), one boring had incomplete recovery by
refusal at 2 feet bgs (C3S031B030), one boring had incomplete recovery by refusal at
4 feet bgs (C3S031B171), and one boring had incomplete recovery from the 2 to 4 feet
bgs interval (C3S031B063). The individual locations are included in the map of historic
locations shown on Figure 4-1.

The samples listed above were analyzed for PAHs using EPA Method 8270C SIM. The
2003 PAH assessment (BEI 2004a) did not break out QA parameters for IR Site 31
beyond the level of detail discussed above; however, out of 3,401 samples collected
from 19 IR sites and 3 EBS parcels, 66 samples had 15 analytes that were considered
unusable. The 2003 PAH assessment data are therefore considered 98 percent usable.

4.1.2 Soil Analytical Results

IR Site 31 RI results for analytes detected above sample quantitation limits at least once
in soil samples are summarized in Table 4-1. Per Section 4.1, the quality control sample
results were not used, and the parent/duplicate sample results were resolved before
preparing the summary in Appendix G. Table 3-6 of Section 3 provides a discussion of
sample quantitation limits in soil compared to regulatory criteria. The full IR Site 31 RI
data set for all analytes reported in each soil sample is presented in Appendix G, Table
G-1. Table 4-2 provides a summary of analytes detected in soil and presents regulatory
comparison criteria. The criteria were selected on the basis of project objectives: human
health exposure to soil and indoor air and ecological exposure to soil. Those criteria
are:

• Federal (EPA) Residential Preliminary Remediation Goal - EPA Region 9 PRGs
for Residential Soil Direct Contact Updated October 2004 (EPA 2004b);

• California Modified (Cal/EPA) Residential Preliminary Remediation Goal - EPA
Region 9 PRGs for Residential Soil Direct Contact Updated October 2004 (EPA
2004b);

• Screening For Environmental Concerns at Sites With Contaminated Soil and
Groundwater (February 2005) California Regional Water Quality Board, San
Francisco Bay Region;

• U.S. EPA Ecological Soil Screening Levels. U.S. Environmental Protection
Agency. Office of Solid Waste and Emergency Response. Washington, D.C.
March. (EPA 2007) http://www.epa.gov/ecotox/ecossl/; and

• Oak Ridge National Lab Benchmark - Efroymson, R., G.W. Suter II, B.E. Sample,
and D.S. Jones. 1997. PRGs for ecological endpoints.

The above comparison criteria were used to define the chemicals for mapping.

4-6 Draft Final RI

IR Site 31 Alameda Point July 2007



PAHs are not shown in Tables 4-1 and 4-2 since PAHs were not analyzed in soil
samples collected during the IR Site 31 RI. The 2003 PAH assessment (BEI 2004a)
results are summarized in Appendix B and are sufficient to characterize the onsite
distribution of PAHs in soil.

4.1.2.1 Volatile Organic Compounds

In IR Site 31 RI fieldwork, three VOCs (analyzed by EPA Method 8260B) were detected
in soil samples collected on site (Table 4-1). No VOC concentrations in these samples
exceeded the regulatory comparison criteria (Table 4-2). The analytes reported at
concentrations greater than the SQL were:

• Benzene in 2 of 126 samples at 2 of 50 locations;

• Dichloromethane in 6 of 126 samples at 5 of 50 locations; and

• Total xylenes in 3 of 126 samples at 3 of 50 locations.

4.1.2.2 Polynuclear Aromatic Hydrocarbons

PAHs in soil were characterized by the analytical results of 648 normal samples

collected in the 2003 PAH investigation. Appendix B provides the summary of PAH
data (BEI2004a). PAH concentrations are represented, for nature and extent
discussions and comparisons to criteria, by B[a]P equivalency values (BEI2004a). For
every sample, the detected concentrations of seven carcinogenic PAHs were multiplied
by unique toxicity factors to form products that were summated to a B[a]P equivalency
value. The conversion to B[a]P equivalency was completed as part of the 2003 PAH
assessment report, and the B[a]P equivalent values from that report are used in this IR
Site 31 RI report.

The Navy, regulatory agencies, and the City of Alameda, during a PAH technical
meeting on 31 May 2001, identified an Alameda Point-specific screening level
concentration of 620 pg/kg B[a]P equivalents (DON 2001c). This screening level is used
in Section 4 as one perspective for discussing the nature and extent of PAH compounds.
For another perspective of the PAH compounds, a baseline risk assessment was
conducted as part of the RI to assess the potential health aspects of exposure to the
PAH, and the results are presented in Section 6.

4.1.2.3 Other Semi-Volatile Organic Compounds

In IR Site 31 RI fieldwork, phenol (analyzed by EPA method 8270C) was detected in 2 of
126 soil samples at 2 of 50 locations (Table 4-1). Detected phenol did not exceed the
regulatory comparison criteria.
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The IR Site 31 RI addressed data gaps for soil by analyzing for SVOCs other than PAHs.
SVOCs, other than PAHs, are not generally present in soils at IR Site 31 in
concentrations that exceed the regulatory comparison criteria.

4.1.2.4 Pesticides and Polychlorinated Biphenyls

Pesticide analyses were performed using EPA Method 8081A on 126 soil samples
collected during the RI field activities. Five pesticides and two PCBs were detected
(Table 4-1); none of the pesticide or PCB concentrations exceeded the regulatory
comparison criteria (Table 4-2). The analytes reported at concentrations greater than the
SQL were:

• 4,4-dichlorodiphenyldichloroethane (DDD) in 3 of 126 samples and 3 of 50
locations;

• 4,4-dichlorodiphenyldichloroethylene (DDE) in 8 of 126 samples and 7 of 50
locations;

• 4,4-dichlorodiphenyltrichloroethane (DDT) in 4 of 1126samples and 3 of 50
locations;

• Dieldrin in I of 126 samples and I of 50 locations; and

• Heptachlor in I of 126 samples and I of 50 locations.

In the Zone 16 Parcel Evaluation (IT 2001), a surface soil sample from 178-Z16-001
contained 4 _g/kg of endosulfan sulfate; all other analytes were not detected above
SQLs. The chemical compound 4,4-DDT was reported as "J" qualified, being an
estimated concentration.

The PCB analyses were performed using EPA Method 8082. The analytes reported at
concentrations greater than the SQL were:

• Aroclor 1016 in I of 126 samples and I of 50 locations; and

• Aroclor 1260 in 10 of 126 samples and 8 of 50 locations.

The combined RI and historical analytical results support the conclusion that pesticides
and PCBs are not present in soils at IR Site 31 at concentrations that exceed the
regulatory comparison criteria.

4.1.2.5 Metals

The IR Site 31 RI analyses for inorganics were for the California Title 22 list of 17 metals
plus iron. Seventeen of the 18 analyzed metals were detected (non-detected results are
presented in Table 3-6) in the soil samples analyzed (Table 4-1). Silver was the analyte
not detected. Four of the 18 metals analyzed were reported at concentrations above
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regulatory comparison criteria (Table 4-2). Metals with concentrations exceeding EPA
or California modified residential soil PRGs are arsenic, iron, lead, and vanadium. The

following points summarize the results:

• Arsenic concentrations in all 126 samples exceeded the California modified EPA
(EPA 2004b) residential soil PRG (0.062 mg/kg).

• Lead was also detected in all 126 samples, of which 2 samples (from two separate
locations) had concentrations exceeding California modified EPA residential soil
PRG (150 mg/kg).

• Iron was detected in all 126 samples, of which 97 samples (at all 50 locations)
exceeded the EPA residential soil PRG (23,000 mg/kg.

• Vanadium was detected in all 126 samples, of which 7 samples (at 6 of 50
locations) exceeded the EPA residential soil PRG 78 rag/kg.

4.1.3 Nature and Extent of Soil Contamination

The evaluation of the nature and extent of soil contamination at IR Site 31 uses a
combination of data gathered during the IR Site 31 RI and the 2003 PAH assessment.

The locations of the historical sampling points used in the evaluation are illustrated on
Figure 4-1. The following subsections of Section 4.1.3 discuss the nature and extent of
all chemicals reported in soil and groundwater at IR Site 31 grouped as PAHs, metals,

_v' and non-PAH organic chemicals, with additional detail on the chemicals which were
found at concentrations above regulatory criteria. Cross-section locations are shown on
Figure 2-2.

As stated in Section 4.1.1.2, the analytical results for pesticide and PCB for the three
samples collected during the Zone 16 parcel evaluation study are used in the HHRA.
However, the very limited detections in these three samples are not carried through in
the nature and extent discussions and associated mapping. Instead, the results from the
IR Site 31 samples are used to fill the data gap for pesticides and PCB.

4.1.3.1 Non-PAH Organic Chemicals

VOCs, pesticides, PCBs, and SVOCs other than PAHs were detected infrequently and at
concentrations that were lower than regulatory comparison criteria. Of the three VOCs
detected in soil (benzene, dichloromethane, and total xylenes), benzene was detected in
2 of 126 samples (4 to 6 feet bgs at location 3107 and 4.5 to 6.5 feet bgs at location 3145)
and neither concentration exceeded federal residential soil PRGs or the RWQCB 2005

screening criteria for evaluation of potential vapor intrusion concerns (in a high
permeability vadose zone; 0.18 mg/kg). The maximum detected concentration of
benzene was 0.003 mg/kg although the maximum SQL was 0.0068 mg/kg. Clustering
of samples with detected benzene at 4-foot to 7-foot depth indicates a relationship to
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groundwater or dredged harbor fill. Benzene is a principal constituent of the
OU-5/IR-02 groundwater plume.

The following other non-PAH organic chemicals were reported at concentrations
greater than their SQLs but less than regulatory criteria (Tables 4-1 and 4-2):

• Dichloromethane and total xylenes were found in samples at location 3116 and
location 3117, respectively, and both at 0 to 2 feet bgs.

• Phenol was reported in two soil samples, at depths below 2 feet bgs.

• Four pesticides and two Aroclors (PCBs) were reported in four boring locations
at 0 to 2 feet bgs.

4.1.3.2 Polynuclear Aromatic Hydrocarbons

The PAHs reported in soil samples at IR Site 31 are historical analytical results from the
2003 PAH Assessment (BEI 2004a) and represented by B[a]P equivalent values.
Although PAH data collected in 2002 and 2003 are available and both are used in the
risk assessment, only the 2003 data are used for the nature .and extent discussion
because these 2003 data were collected to be representative of IR Site 31. The 2002 PAH
(BEI 2005b) B[a]P equivalents for samples from the 12 locations are mapped in
Appendix B, Figure B-2.

For the 648 samples analyzed, B[a]P equivalents concentrations ranged for the 0- to 4-
foot depth from 1.4 to 4,100 pg/kg, and for the 4- to 8-foot depth the B[a]P equivalent
values ranged from 3.9 pg/kg to 71,000 pg/kg. The individual PAH values are
summarized in Appendix B. The arithmetic mean of the B[a]P equivalent value of 499
lag/kg across the entire site is less than 620 tJg/kg and is less than 620 pg/kg for each
depth interval from 0 to 4 ft bgs. The mean values for each depth interval are listed
below.

• Depth interval 0 to 0.5 feet bgs, mean B[a]P equivalent value is 186 pg/kg;

• Depth interval 0.5 to 2.0 feet bgs, mean B[a]P equivalent value is 120 pg/kg;

• Depth interval 2 to 4 feet bgs, mean B[a]P equivalent value is 226 pg/kg; and

• Depth interval 4 to 8 feet bgs, mean B[a]P equivalent value is 1,472 pg/kg.

At various locations across IR Site 31, the B[a]P equivalent ,values are greater than the
Alameda Point comparison value of 620 pg/kg B[a]P equivalents (DON 2001c) but
primarily in the western portion of the site where the march crust is shallower, with a
threshold depth of 5 feet bgs. At each depth interval, the maximum concentrations
were reported for locations in the northwestern portion of the site. The highest
concentrations and the greatest percentage of locations with B[a]P equivalents
exceeding 620 pg/kg (DON 2001c) were reported for samples collected at 4 to 8 feet bgs
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_, in the western portion of the site. For samples collected in the 0 to 2 foot depth, the
three greatest B[a]P equivalent values are from locations where samples were collected
directly beneath or immediately adjacent to asphalt paving. These results are
considered biased by the presence of asphalt and not representative of soil conditions as
documented in the field and shown on boring logs of 2003 PAH Assessment report (BEI
2004a). These three locations with the greatest B[a]P equivalent values are listed below
and the locations are shown on Figure 4-1.

• 3,800 pg/kg at 0 to 0.5 foot bgs in C3S031B036;

• 2,400 pg/kg at 0.5 to 2.0 feet bgs in C3S031B017; and

• 1,700 pg/kg at 0.5 to 2.0 feet bgs in C3S031B028.

The overall distribution of PAHs in IR Site 31 soil shows concentrations increase

broadly westward and with depth. This suggests a distributed non-point source for the
PAHs and a relatively stronger association of PAHs with older dredged fill than with
the newer imported construction fills although some mixing would have been
inevitable during placement of the imported construction fill. The PAH distribution is
also supported by the interpreted depths to the marsh crust layer, which can be inferred
by the threshold limits for excavation depths depicted in the City of Alameda
Ordinance No. 2824, Alameda Municipal Code Chapter XIII, Section 13-56. The map of
threshold depths indicates that the marsh crust layer at IR Site 31 is deeper on the east
side of the site and shallower to the west. The threshold depth identified in the
ordinance changes to 5 feet below the surface in the western portion of IR Site 31.

Naphthalene, a contaminant of interest in the OU-5/IR-02 groundwater plume (ITSI
2007a), was detected in 83 percent of all soil sample analyses in the 2003 PAH
assessment of IR Site 31 (BEI 2004a). However, none of the soil results exceeded the
California modified EPA residential soil PRG of 1.7 mg/kg or the RWQCB 2005
screening criteria for evaluation of potential vapor intrusion concerns (in a high
permeability vadose zone; 0.18 mg/kg). The wide distribution and low concentrations,
increasing at 4 feet bgs, indicate that naphthalene is predominantly associated with the
deeper (greater than 4 feet bgs) dredged fill. Results of the baseline risk assessment
indicate that PAHs do not drive the risk (Section 6).

4.1.3.3 Metals

Analytical results for metals are described in the following sections based on a
comparison to regulatory criteria. As shown in Table 4-2, four of the 18 metal analytes
(arsenic, iron, lead, and vanadium) had concentrations exceeding regulatory
comparison criteria. The nature and extent of metals exceeding regulatory criteria (i.e.,
arsenic, iron, lead, and vanadium) are discussed further in the following text.
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Statistical evaluations (probability plots) of arsenic, cadmium, chromium, and
vanadium in IR Site 31 soil show that these metals are a single population and are
present at ambient concentrations. Further discussions and supporting evaluations are
provided in Section 4.1.4.1, 4.1.4.2, with detailed evaluations in Appendix H2.
Probability plots of iron and lead suggest multiple populations, which is consistent with
the Alameda Point pink background data.

Past use for storage at the IR Site 31 could have resulted in limited releases of selected
metals to the soil beneath the unpaved storage areas. The analytical results of the
associated soil samples and a review of historic aerial photographs, shows no evidence
of such a release. Historical photographs indicate that the ,.sitewas within the
boundaries of the former San Francisco Bay Airdrome, which was constructed in 1929
and closed in 1941 (Freeman 2006). However, the site is not located near the former
hangers or other industrial activities associated with the airdrome. The northwestern
part of the site was used for housing from the 1940s through the mid-1950s (Figures A-6
through A-9; Appendix A). Aerial photographs show that the site was paved in 1959
and used as a storage area until the early 1990s when construction of the Marina Village
Coast Guard Housing began.

Nature and Extent of Arsenic

Arsenic concentrations in all 126 samples ranged between 2 and 42.4 mg/kg and
exceeded the California modified EPA (EPA 2004b) residential soil PRG of 0.062 mg/kg
as shown in Table 4-2. Figures 4-10 and 4-14 show the distribution of arsenic in soil at
IR Site 31 at depths of 0 to 2 feet bgs and greater than 2 feet bgs, respectively. The three
highest arsenic concentrations by depth and boring location are:

• 32.6 mg/kg at 0 to 2 feet bgs at location 3144 (northwest corner of IR Site 31);

• 42.4 mg/kg at 2 to 4 feet bgs at location 3106 (west end of IR Site 31); and

• 36.5 mg/kg at 4 to 7 feet bgs at location 3115 (south central portion of IR Site 31).

As indicated in Section 3, second paragraph of this report, a 1968 photograph of IR Site
31 depicted a small dark spot indicating a potential surface stain to the north and west
of the former warehouse Building 369. Soil sampling was performed in this area of
potential staining. During discussion of the work plan/SAP with the regulatory
agencies, it was acknowledged that the potential stained soil has since been subjected to
at least two periods of grading and fill, and hence, the soil is likely not present at the
location of the area noted in the 1968 aerial photo.

During development of the project work plans, two sampling locations were selected to
represent the west end and northwest corner of former Building 369. Sample location
3109 is adjacent to the building's west end and closest to the potential stained area
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adjacent to the north end of former Building 369. Low concentrations of arsenic are
reported in analyses of samples from location 3109. The highest arsenic sample result
(42.4mg/kg) is in the sample collected at 2 to 4 feet bgs from location 3106, which is
about 50 feet west of the west side of Building 369. An aerial photo from 1963 shows a
potential stain adjacent to the northwest corner of the building.

However, similarly high concentrations of arsenic were found directly under the
footprint of the former Building 369 (Locations 3135 and 3115). There is no pattern of
arsenic having the greatest concentrations related to the footprint of the former Building
369 as shown on Figures 4-10A and 4-10B for arsenic from 0 to 2 feet and 2 to 7 feet,
respectively. There is no pattern in the western portion related to the concentrations of
arsenic along the margins of the former Building 369 footpr:int. There are six samples
that can be most clearly assigned as inside the Building 369 footprint. Some of the
highest concentrations of arsenic are located beneath the building footprint.

Nature and Extent of Iron

Iron was reported at concentrations greater than the SQL in all 126 soil samples; these
concentrations ranged from 8,000 to 67,000 mg/kg. Iron concentrations in soil exceeded

the EPA residential PRG in 97 of 126 soil samples. The EPA residential PRG is
23,000 rag/kg; Table 4-2).

Figures 4-11 and 4-15 show the distribution of iron in soil at IR Site 31 at depths of 0 to 2
feet bgs and greater than 2 feet bgs, respectively. The three greatest iron concentrations
by depth and boring location are:

• 67,000 mg/kg at 0 to 2 feet bgs at location 3140 (northeast corner of the site);

• 56,600 mg/kg at 2 to 4 feet bgs at location 3133 (center of the site); and

• 52,000 mg/kg at 4 to 7 feet bgs at location 3145 (west side of the site).

The distribution of iron concentrations shows no pattern related to the footprint of the
former Building 369 as shown on Figures 4-11A and 4-11B for iron from 0 to 2 feet and 2
to 7 feet, respectively. There is no pattern in the western portion related to the footprint
of the former Building 369. There are six samples that can be most clearly assigned as
inside the Building 369 footprint. Some of the highest concentrations of iron are located
beneath the building footprint.

Nature and Extent of Lead

Lead was reported at concentrations greater than the SQL in all 126 soil samples; these
concentrations ranged from 1.9 to 168 mg/kg (the California modified EPA residential
PRG is 150 mg/kg; Table 4-2). Lead concentrations in soil exceeded the California

_, residential PRG in one sample.
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Figure 4-12 shows the distribution of lead in soil at IR Site 31 at depths of 0 to 2 feet bgs.
No lead was detected above the California modified EPA residential soil PRG of

150 mg/kg in soil at depths greater than 2 feet bgs.

The three highest concentrations by depth and boring location are:

• 168 mg/kg at 0 to 2 feet bgs at location 3115 (center of the site);

• 96.7 mg/kg at 2 to 4 feet bgs at location 3105 (west side of the site); and

• 60.2 mg/kg at 4 to 7 feet bgs at location 3103 (NW corner of the site).

Nature and Extent of Vanadium

Vanadium was reported at concentrations greater than the SQL in all 126 soil samples;
these concentrations ranged from 19.3 to 104 mg/kg (the EPA residential PRG is
78 mg/kg; Table 4-2). For the 0 to 2 foot depth interval, there were five values that
ranged between 82 mg/kg to 104 mg/kg. Vanadium concentrations in soil exceeded
the modified EPA residential PRG in seven of 126 soil samples. Figures 4-13 and 4-16
show the distribution of vanadium in soil at depths of 0 to 2 feet bgs and greater than
2 feet bgs, respectively.

The three highest vanadium concentrations by depth and boring location are:

• 104 mg/kg at 0 to 2 feet bgs at location 3140 (NE corner of the site);

• 102 mg/kg at 2 to 4 feet bgs at location 3131 (center ,ofthe site); and

• 79.8 mg/kg at 4 to 7 feet bgs at location 3146 (west side of the site).

4.1.4 Statistical Evaluation of Metals

This section summarizes statistical evaluations conducted for IR Site 31 soil. Statistical

evaluations were conducted based on the DTSC policy (Cal/EPA 1997) for identifying
inorganic chemicals in soil for use in risk assessments (Appendix H2). Statistical
methods are provided by DTSC for use in identifying metals as a single population and
at ambient concentrations to determine whether metals are related to on-site activities.

Since arsenic, iron, lead, and vanadium were present at concentrations in soils that
exceeded screening criteria; the statistical evaluation was conducted to determine
whether these metals represent ambient conditions or are a result of onsite activities.
Arsenic is a primary risk driver at IR Site 31. Because cadmium has a contribution to
human health risk, it also was evaluated. Chromium was evaluated because chromium
in soil was potentially related to the localized concentrations of chromium in
groundwater as measured in the IR Site 31 RI groundwater samples (see Section 4.2).
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The findings show that arsenic, cadmium, chromium, and vanadium, and possibly iron,
represent ambient populations. The identification of these metals as ambient is
sufficient to conclude that the metals are not associated with a release from Navy
activities without further background analysis. Sections 4.1.4.1 and 4.1.4.2 summarize
this statistical evaluation which is presented in Appendix H2.

In accordance with the typical process at Alameda Point and because IR Site 31 was
originally included in the area covered by the Alameda Point pink background data set
(TtEMI, 2001), metal concentrations in soil at IR Site 31 were statistically compared to
those in the Alameda Point pink background data set. This statistical evaluation is
presented in Appendix H1. A total of 15 of 17 metals were :found to exceed Alameda
Point pink background population concentrations. This result is evaluated in Appendix
H2 and summarized in Section 4.1.4.3. Appendix H2 provides technical evaluations
and presents supporting technical rationale that the Alameda Point pink background is
not applicable at IR Site 31. Similar conclusions were reached for adjacent IR Site 25 in
the 2002 Final OU-5 RI Report (Neptune et. al 2002). Evaluation of arsenic
concentrations at locations adjacent to IR Site 31 provides supporting evidence that the
fill at IR Site 31 is different from the soils represented by the Alameda Point pink
background data set. Arsenic concentrations are similar in soil over a 140-acre
contiguous area which encompasses IR Site 31 and are similar to those in the Alameda
Point yellow background.

4.1.4.1 Arsenic at IR Site 31

Analytical data from a site can be used to determine whether or not a release has
occurred, without using a background data set for comparison. The DTSC policy for
selecting inorganic constituents as chemicals of potential concern describes a
methodology for using site data to determine whether chemical concentrations
represent single populations (and ambient concentrations), or possibly represent
multiple populations indicating potential contamination by onsite activity (Cal/EPA
1997). The results of an evaluation using the methods outlined in the DTSC policy
demonstrate that arsenic concentrations meet the following DTSC criteria for a single
population.

• The data set fits a lognormal distribution. DTSC guidance states that trace
metals, such as arsenic, typically fit a lognormal distribution. The Shapiro-Wilks
test confirmed that the arsenic data from IR Site 31 are lognormally distributed.
A probability plot for arsenic depicting this data is presented as Figure 4-3.

• The coefficient of variation is less than 1. The coefficient of variation for arsenic

at IR Site 31 is 0.69. This value shows that the data are not highly variable.
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• The range between minimum and maximum values is less than two orders of
magnitude. Arsenic data at IR Site 31 range from 2.3 to 42.4 mg/kg, a factor of
18. The range shows lower variability than the DTSC criterion of a factor of 100.

• The cumulative probability plot is a straight line (Figure 4-3). The data set for IR
Site 31 plotted in this manner form a straight line without gaps or inflection
points. As is common with these plots, the tails of tile lines depart slightly from
the line. However, the values in the tail with the higher concentrations are not
outliers.

• There are no outliers. The Rosner's test for outliers (.not required by the DTSC
policy) also shows that neither data set includes outliers that could be associated
with a release.

The statistical evaluation showing that arsenic concentrations are a single population
and represent ambient concentrations in soil at IR Site 31 means that arsenic is not the
result of releases from onsite activities. Other published papers on the use of
probability plots for identification of ambient populations include Cook (1998),
Fleischhauer and Korte (1990), Sinclair (1976), and Singh et al. (1994).

4.1.4.2 Other Metals at IR Site 31

In addition to arsenic, five metals (cadmium, chromium, iron, lead, and vanadium) in
soil at IR Site 31 were evaluated using the methods outlined in the DTSC policy to
determine whether the concentrations meet the criteria for a single population. An
evaluation of these metals was conducted because the metals are found at

concentrations above a risk-based screening level, had significant contributions to
human health risk, or were present in groundwater samples at concentrations above
historical levels.

The concentrations of cadmium, chromium, and vanadium in soil at IR Site 31 meet all

DTSC criteria for occurring at ambient concentrations (i.e., the range of detections is
less than two orders of magnitude, the coefficient of variation is less than 1, and the
data represent one population on a probability plot). Distributional analysis and outlier
testing were conducted on cadmium, chromium, and vanadium to substantiate the
above results. No outliers were identified at high concentrations. After removal of one
chromium outlier at the lowest concentration, all three data sets were lognormally
distributed at a significance level of 5 percent.

The probability plots for iron and lead indicate the presence of more than one
population. However, this finding is not unexpected for iron, a common rock-forming
metal. The Alameda Point pink background data probability plot for iron also indicates
multiple populations. The finding for lead is consistent with the multiple sources of
lead in the environment.
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4.1.4.3 Supplemental Evaluations

A possible rationale for the differences between metals in the soil at IR Site 31 and the
Alameda Point pink background data set is provided in Appendix H2 which evaluates
the chemical composition of soil and the fill history. This irfformation was not used in
evaluating whether IR Site 31 metals concentrations are related to on site activity. The
evaluations in Appendix H2 show that based on the original criteria for grouping
background data, the Alameda Point pink background is not applicable to soil at IR Site
31. Original groupings of areas for background data were based upon similarity in fill
history and similarity in iron concentrations. Soil at IR Site 31 has significantly higher
concentrations of iron than the Alameda Point pink background data set. The
evaluations also show that IR Site 31 has a fill history different from the Alameda
Point pink background area which is located west of Main Street where the
background samples were collected. The lithological evaluation for IR Sites 25, 30,
31, 35, the College of Alameda, FISCA, and East Housing Area reveals differences in
soil composition between some of the sites that could reflect differences in sources of
fill. Soil at IR Sites 30 and 31, FISCA Warehouse Area, and East Housing Area have
higher gravel content than soil in other nearby areas.

4.2 Groundwater

The following discussion describes the results of the groundwater sampling conducted
during the RI at IR Site 31. Data collected during the RI have been used to determine if
the nature of groundwater chemicals in groundwater beneath IR Site 31 is consistent
with the groundwater associated with the adjacent IRSite 25 and FISCA IR Site 02 (OU-
5/IR-02 groundwater) and whether a site-specific release related to past activities at IR
Site 31 has contributed to unique chemicals in groundwater at IR Site 31 and was also
used for modeling indoor/outdoor air for the HHRA.

Groundwater data are available from the IR Site 31 Soil RI, and the following reports as
described below:

• Soil Remedial Investigation Report for IR Site 31 Marina Village Housing, Alameda
Point, Alameda, California, which includes groundwater monitoring well and
direct push data collected in November of 2005 at IR Site 31 for VOCs, SVOCs,
and total metals.

• Final OperableUnit 5 Remedial Investigation Report, Alameda Point, Alameda
(Neptune et al. 2002), which includes groundwater monitoring well and direct
push data collected in June 2001 at OU-5 for VOCs, MTBE, and PAHs.

• Summer 2005 Quarterly Monitoring Data Report (ITSI2006) - groundwater
monitoring wells data collected in summer 2002 to summer 2005 at IR Site 25
group for VOCs, PAHs, and dissolved metals.
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• Final Spring 2006 Alameda BasewideAnnual Groundwater Monitoring Report (ITSI
2007a) - groundwater monitoring wells data collected from summer 2002 to
spring 2006 at IR Site 25 group for VOCs, PAHs, and dissolved metals.

• Fall 2006 Alameda BasewideAnnual Groundwater Monitoring Data Report (ITSI
2007b) - groundwater monitoring well data collected at IR Site 25 Group in
October 2006 for VOCs, PAHs, and dissolved metals.

• Final Groundwater Remedial Investigation/Feasibility Study, Alameda Point, Site 25
and Alameda Annex IR-02, Alameda, California(ERRG 2004) - groundwater
monitoring well data collected at IR Site 25 group prior to 2002 for VOCs,
SVOCs, and dissolved metals.

The OU-5 RI report (Neptune et al. 2002) defines the chemicals of interest within the
VOC plume as benzene and naphthalene. Benzene and naphthalene were also mapped
as the chemicals of interest in the base-wide monitoring reports (ITSI 2006, 2007a,b).
The OU-5/IR-02 groundwater is the subject of a separate remedial program that is
independent of the soil at IR Site 31. The OU-5/IR-02 groundwater proposed plan was
final after the public meeting and following the public review period in that was
completed April 2006 (CDM 2005b).

Results for analytes detected at least once in groundwater samples collected during the
IR Site 31 Soil RI are summarized in Table 4-3. Table 4-4 provides a summary of
detected VOCs and SVOCs for groundwater samples from the 11 TW locations and the
5 monitoring wells at IR Site 31 compared with vapor intrusion criteria (RWQCB 2005).
Table 4-5 provides a comparison of detected analytes in groundwater from the IR Site
31 RI with analytical data from the OU-5/IR-02 Groundwater RI/FS (ERRG 2004) and
the base-wide groundwater monitoring (ITSI 2007a, b). Only analytical results of
groundwater samples from IR Site 31 TWs collected between 13.5 feet bgs to 17.5 feet
bgs (see sample depths in Table 3-4) and the 5 monitoring wells were used for
comparisons. These data were selected because the shallower and the deeper
groundwater samples were deemed not rigorously comparable to samples from the
onsite monitoring wells all having sample depths of 14.5 to 14.95 feet bgs.

4.2.1 Remedial Investigation Groundwater Sampling

The IR Site 31 RI groundwater sampling activities included discrete groundwater
sampling conducted in November 2005. To provide site-specific groundwater data, 16
discrete groundwater samples and I duplicate sample were collected from 11 TW
locations at IR Site 31 (Figure 4-1). As outlined in the work plan, samples collected from
the TW locations were analyzed for VOCs, SVOCs, pesticides, PCBs, and total metals
(analyses was not for dissolved metals). To provide site-specific data comparable to the
base-wide groundwater monitoring program, five monitoring wells were sampled.
These monitoring wells were already in a quarterly monitoring program for the OU-
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5/IR-02 groundwater plume; however, the base-wide program did not collect samples
from these wells in the winter of 2005 or the spring of 2006. Samples collected from the
monitoring wells during the IR Site 31 RI were analyzed for SVOCs, pesticides, PCBs,
and total metals.

For comparison purposes and to support the indoor air portion of the risk assessment,
TW and monitoring well samples were identified as originating from a shallow depth
interval or a deep interval. As mentioned in Section 3, collecting more than one depth-
differentiated water sample per location from TWs was compromised by poor and
unpredictable water recoveries from silt/clay-affected lithologies below the water table.
To support vapor intrusion evaluation in the HHRA, groundwater sample depths for
TWs are discussed as shallow for sample collection depths less than 14 feet bgs. For the
purpose of comparison of IR Site 31 groundwater to the OU-5/IR-02 groundwater
plume, groundwater samples collected from a depth of 13.5 feet bgs to 17.5 feet bgs
were selected and designated as deep samples because the), correspond to monitoring
well screen intervals for the area-wide OU-5/IR-02 monitoring well network (ITSI
2007a,b). The 14-foot depth separation was chosen because minimal water was
recovered from screen midpoint depths around 14 feet bgs, and that depth corresponds
with sea level, or possibly the depth of the original tidal marshland surface. The sample
collection depth for TWs is based upon the sample being collected using low-flow
methods from the sample tube placed at the midpoint of the 5-foot screened interval
(See Section 3.2.2). During the IR Site 31 RI investigation, groundwater samples were
collected from the five existing monitoring wells which are considered the deep interval
and correspond to the deep interval of the TWs. The specific locations and their sample
point depths are provided in Table 3-4.

The analytical results from samples collected at a depth of 1.3.5to 17.5 feet bgs were
used in comparison to existing monitoring well data from the spring 2006 annual
groundwater sampling report (ITSI 2007a), the fall 2006 quarterly monitoring data (ITSI
2007b), and the OU-5/IR-02 RI/FS (ERRG 2004) to assess consistency with the OU-
5/IR-02 groundwater plume. In Table 4-5, the analytical results of samples from the IR
Site 31 RI (current sampling) are from six TWs and five monitoring wells. The deeper
groundwater sample (i.e., from location 3142 at 20.5 feet bgs) was deemed not
rigorously comparable to groundwater of the monitoring wells on IR Site 31.

To graphically present and compare groundwater results from this RI with the OU-
5/IR-02 groundwater plume beneath IR Site 31, the groundwater sample results for
benzene and naphthalene from this RI were plotted on a base map of the benzene
plume from the summer 2005 quarterly monitoring data (ITSI 2006). Because the
summer 2005 data were collected in June 2005, it is the most current data corresponding
to the collection time of the RI data (November 2005). The comparative presentation is
shown on Figure 4-17 and includes the depth of the sample collection point for all

_, sample locations (11 TW and 5 monitoring wells). Therefore, the data presented on
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Figure 4-17 include benzene and naphthalene results for both the shallow and deep
sample intervals. As noted in the legend of Figure 4-17, the map also includes the
results from the five groundwater samples collected at HydroPunch® locations in June
2001 on the eastern portion of the site (Neptune et al. 2002). Since the graphic plume
from the ITSI monitoring report includes deeper groundwater data from off IR Site 31,
the deep TW boring location 3142 sample results from 20.5 feet bgs were included. The
analytical results presented for monitoring wells have the June 2005 results presented
on the first line; the second line are analytical results from the IR Site 31 RI as collected
in November 2005.

4.2.2 Operable Unit 5 Remedial Investigation Groundwater Sampling

Historically, groundwater samples have been collected in June 2001 at five
HydroPunch® locations in IR Site 31 as part of the OU-5 RI at IR Site 25 (Neptune et al.
2002). The borings were located within the IR Site 31 boundaries and are identified on
Figure 4-1 as OS-HP-03, OS-HP-05 and OS-HP-20, OS-HP-21, and OS-HP-22. The
samples were collected at depths ranging from 6 to 20 feet bgs and analyzed for VOCs
and MTBE using EPA Method 8260B and for PAHs using EPA Method 8310. The
analytical results from these samples all underwent data validation and verification
resulting in 100 percent validated and verified analytical results. Although these
historic groundwater results do not represent current site conditions, the data were
incorporated into this RI to enhance shallow groundwater ,data density for the HHRA
(Section 6). These data do not represent the current plume but are mapped on Figure 4-
17.

4.2.3 Remedial Investigation Analytical Results for Groundwater

This subsection describes the results of the analyses of chemicals reported in
groundwater at IR Site 31, including VOCs, SVOCs, pesticides, and total metals.
Results for analytes detected at least once in groundwater samples collected during the
RI are summarized in Table 4-3. Table 4-4 provides a summary of VOCs and SVOC
results reported in groundwater samples from the 11 TW locations and the 5
monitoring wells, compared with vapor intrusion criteria (RWQCB 2005). Table 4-5
provides a summary of the analytical results of samples collected at TW locations
having sample depths between 13.5 feet bgs and 17.5 feet bgs and from the 5 monitoring
wells, compared with analytical results available from the base-wide monitoring
program (ITSI 2007a,b) and the Site 25/IR-02 RI/FS (ERRG 2004). The analytical results
for groundwater samples collected during RI field activities are presented in Appendix
G.
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4.2.3.1 Organic Compounds

The sections below discuss the occurrence of organic chemical compounds in
groundwater based upon results form TW and monitoring well samples as summarized
in Tables 4-4 and 4-5.

Volatile Organic Compounds

VOCs detected in groundwater samples include fuel-related VOCs and possible
laboratory contaminants (e.g., acetone). Per Table 4-3, nine VOCs were detected in the
discrete groundwater samples collected during the RI at IR Site 31. The maximum
concentrations of seven of the nine analytes were reported in the groundwater sample
from location 3142 collected at a depth of 20.5 feet bgs. This sample location is on the
east side of IR Site 31, near a documented plume center (ERRG 2004). The sample was
collected at this depth because the shallower zone would not yield sufficient water for
adequate sample volume. This depth interval is below that: monitored by the five onsite
monitoring wells.

As shown in Table 4-4, none of the shallow groundwater samples had concentrations of
VOCs greater than vapor intrusion screening criteria. The inclusion of analytical results
from samples collected at depths greater than those sampled in the monitoring wells
also found no exceedances of vapor intrusion criteria.

Semi-Volatile Organic Compounds

SVOCs detected in groundwater samples include both PAHs and other SVOCs. Per
Table 4-4, 20 SVOCs were reported at concentrations above the SQL in the discrete
groundwater samples collected during the RI.

The maximum concentrations of nine of the 20 SVOC analytes were reported in the
groundwater sample from location 3145 collected at a depth of 15.5 feet bgs. The
location 3145 is within the central part of the west side of IR Site 31 near a documented
plume center (ITSI 2007a). Another five analytes had maximum concentrations in the
groundwater sample from location 3142 collected at a depth of 20.5 feet bgs, near the
east side of IR Site 31 and also near a documented plume center (ERRG 2004).

As shown in Table 4-4, none of the shallow groundwater samples exceeded vapor
intrusion screening criteria. The inclusion of deeper groundwater data found one
exceedance of vapor intrusion screening criteria. Naphthalene was detected
(4,910 pg/L) at the 20.5 foot bgs screen midpoint depth of location 3142 (east boundary
of the site). Boring location 3142 is within the existing OU-5/IR-02 groundwater plume.
The closest offsite regional monitoring well was P181-M47, which reported naphthalene
at 2,700 pg/L in the summer of 2005 (ITSI 2006).
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PCBs/Pesticides

No PCBs or pesticides were detected in groundwater sampled on the site.

4.2.3.2 Inorganic Analytes

Table 4-5 shows 14 metals that were detected in at least one groundwater sample. The
maximum concentrations of 6 of the 14 analytes were found in TWs.

4.2.4 Nature and Extent of Groundwater Contamination

The nature and extent of groundwater contamination have been assessed in terms of
potential vapor intrusion concerns from VOCs, SVOCs (including PAHs), and to a
lesser extent, PCBs and pesticides. Inorganic chemicals were not identified as chemicals
of interest in the Groundwater RI/FS (ERRG 2004). Of the analytical results discussed
in Section 4.2.3, VOCs and SVOCs have vapor intrusion potential. PCBs and pesticides
were not detected in groundwater samples. With reference to Table 4-4, naphthalene
exceeded vapor intrusion screening criteria. Since benzene is a target analyte in the
OU-5/IR-02 groundwater plume, it is also assessed. The documented groundwater
contamination is from benzene and naphthalene and is addressed by a separate

remedial program. The remedial decision for groundwater is proposed in the OU-5/IR-
02 groundwater proposed plan, which identifies the preferred remedial alternative. The
proposed plan was final after completing the public review and the public meeting in
early April 2006 (CDM 2005b). A discussion of benzene and naphthalene and inorganic
chemicals in groundwater is provided below.

4.2.4.1 Benzene

As shown in Table 4-4 benzene did not exceed vapor intrusion criteria at any sampled
depth or location. In 10 shallow groundwater samples (sample collection depth less
than 14 feet bgs), benzene was reported at concentrations from 0.7 to 137 lag/L, with the
maximum concentration reported at location 3146. All locations at which benzene was
reported in shallow groundwater samples were in the western part of IR Site 31.
Shallow groundwater sampling in the eastern part of IR Site 31 was compromised by
poor water recoveries. In six deeper groundwater samples,, benzene was reported at
concentrations from 0.7 to 480 lag/L, with the maximum concentration reported for the
groundwater sample from location 3142 collected at a screen midpoint depth of 20.5 feet
bgs. The 3142 location also had a reported concentration for benzene of 92 lag/L from a
sample collected at 16.5 feet bgs. Benzene concentrations in groundwater samples from
TWs decreased toward the western side of the site (Figure 4-17).

To compare sampled groundwater from this RI with the OU-5/IR-02 groundwater
plume graphically, all of the groundwater results from this RI were plotted on a base
map from the summer 2005 (collected in June 2005) quarterly monitoring data (ITSI
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2006) on Figure 4-17. These data were collected nearest in time to the November 2005
RI sampling event. The data are tabulated and mapped showing screen interval
midpoints from all wells involved because the base map included data from deep and
shallow offsite wells. Monitoring wells samples as part of tlhe IR Site 31 RI are also part
of the quarterly monitoring program. As depicted on Figure 4-17, the maximum
benzene concentration (480 _g/L) was detected at location 3142 for the November 2005
IR Site 31 RI samples. The maximum benzene concentration reported for monitoring
wells as part of the quarterly monitoring program was 440 pg/L at location M25-01.
Location 3142 corresponds to the groundwater benzene plume as detailed in the
Summer 2005 Quarterly Monitoring Data (ITSI 2006) and on Figure 4-17.

4.2.4.2 Naphthalene

As shown on Table 4-4 and Figure 4-17, the 15 groundwater samples, analyzed for
SVOC consist of 10 samples (4 shallow and 6 deep) from 9 TW locations and 5 samples
from the 5 monitoring wells. Naphthalene exceeded vapor intrusion criteria at 20.5 feet
bgs in the sample collected at a depth of 20.5 feet bgs from TW location 3142. For
comparison with the OU-5/IR-02 groundwater plume, Figure 4-17 shows naphthalene
results from TWs and the five onsite monitoring wells.

In four shallow groundwater samples (sample collection depths less than 14 feet bgs),
naphthalene was detected at concentrations from 3 to 2,500 ]Jg/L, with the maximum
concentration reported for the field duplicate sample collected at 12 feet bgs at location
3146 (Figure 4-17). The lowest concentration was below the SQL of 10 lag/L.
Groundwater sample results in the eastern part of IR Site 3:1were compromised by the
limited yield of the fine-grained matrix that significantly limited sample volume. In the
11 deep groundwater samples (6 from TW locations and 5 from monitoring wells),
naphthalene was reported at concentrations from 2 to 4,910 _g/L, with the maximum
concentration in the groundwater sample from location 3142 collected at a depth of 20.5
feet bgs in an area where P181-M47 had reported 3,200 lag/L in the 4th quarter of
monitoring in 2004 (ITSI 2007a). Additionally, analytical results from M25-01, located
in the same area, had a naphthalene concentration of 2,490 lag/L for the IR Site 31 RI
and a concentration of 6,200 lag/L in the 4th quarter of monitoring in 2004 (ITSI 2007a).
The three lowest concentrations were below the SQL of 10 12g/L. Naphthalene
concentrations decreased toward the western side of the site.

4.2.4.3 Comparison of IR Site 31 Groundwater Data to Plume

As outlined in the work plan for IR Site 31, depth-discrete groundwater samples were
collected during RI field activities to compare the nature of site-specific groundwater
data with similar data from the VOC groundwater plume. This comparison was
performed to assess whether the contaminants in groundwater at IRSite 31 are
consistent with those in the plume or whether a potential site-specific release may have

4-23 Draft Final RI

IR Site 31 Alameda Point July 2007



occurred. The OU-5/IR-02 plume is characterized by the principal analytes, benzene
and naphthalene, which are the target analytes for the OU-5/IR-02 groundwater
remedy.

Summary Information for the OU-5/IR-02 Groundwater Plume

In October 2004, the final IR Site 25/IR-02 Groundwater RI/FS Report (ERRG2004) was
completed. This report summarized the nature and extent of shallow groundwater
(shallow and deeper FWBZ) contamination beneath portions of IR Site 25 and FISCA
(near the eastern edge of IR Site 31). Benzene and naphthalene were identified as
chemicals of concern in groundwater.

As reported in the final IR Site 25/IR-02 Groundwater RI/FS, in the shallow zone (12 to
16 feet bgs HydroPunch® data), the highest concentrations reported in samples were
localized in three plume centers:

• Northeast of IR Site 31 (up to 500 _g/L near Kollman Circle in IR Site 25).

• Directly north of IR Site 31 (up to 375 _g/L near the intersection of Singleton
Avenue and the western end of Annapolis Circle).

• To the east of IR Site 31 (up to 742 pg/L near the former FISCA). The source of
the contamination 006Day be previous point-source discharges and
contaminated fill material used in the area. PAH contamination from the marsh

crust was also identified as a potential source.

The IR Site 25/IR-02 Groundwater RI/FS Report (ERRG 2004) reported that the highest
concentrations of benzene and naphthalene were reported in samples collected at 16 to
20 feet bgs. The maximum reported concentration of benzene (6,000 lag/L) was in a
sample collected at Kollman Circle (the plume center northeast of IR Site 31).

Comparison of Data

Table 4-5 compares analytical results of groundwater samples from the 11 TWs and 5
monitoring wells sampled for this IR Site 31 RI with groundwater samples from the
monitoring wells sampled for the base-wide monitoring program (ITSI 2007a, b) and
the OU-5/IR-02 RI/FS (ERRG 2004).

Six of the seven VOCs detected in samples from TW locations were represented in
historical monitoring well data (ITSI 2007a,b). Of the seven VOCs detected in TW water
samples, all but 1,2-DCE were higher in the base-wide monitoring well data. Benzene
was detected at a maximum concentration of 92 pg /L, whereas base-wide data
reported that historical maximum benzene concentrations for the OU-5/IR-02
groundwater plume ranged from 650 pg/L in IR Site 25 wells in 2004 (ITSI 2007a,b) to
6,000 pg/L based on the OU-5/IR-02 RI/FS direct push samples collected prior to 2002
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(ERRG 2004). The maximum concentration of all the VOCs for IR Site 31 RI samples
were detected in water from location 3142, which is near a documented plume center
(ERRG 2004, ITSI 2007a).

As detailed in Table 4-5, the 19 SVOCs detected in groundwater at IR Site 31 in TWs and
monitoring wells included those reported in the plume although four samples were not
target analytes for base-wide monitoring. Naphthalene was detected at a maximum
concentration of 2,490 _g/L in M25-01 collected as part of the IR Site 31 RI in November
2005. The naphthalene concentration decreased from the historical maximum of 6,300
_g/L in M25-01 collected in June 2005 as part of the base-wide monitoring (ITSI
2007a,b).

Table 4-5 shows 15 metals that were detected in at least one groundwater sample. To
evaluate whether the groundwater collected during the Site 31 RI at IR Site 31 was
representative of site conditions and was consistent with inorganic chemicals in the
groundwater plume of OU-5/IR-02, the maximum concentrations of the metals for the
Site 31 RI TWs and Site 31 monitoring wells was compared to base-wide groundwater
monitoring data (all IR Site 25 data and IR Site 31 data only) (ITSI 2007a,b) and the OU-
5/IR-02 RI/FS data (ERRG 2004).

Data collected from TW locations were compared to monitoring well data collected

during the IR Site 31 RI to determine if they were similar. Groundwater samples from
_' TW locations had high turbidity (15 - 221 NTU) compared to monitoring well samples

(3.5-19.8 NTU), which may bias total metal concentrations high in sample results from
the TW locations (EPA 2005). The high turbidity is likely related to the poor recoveries
and silt/clay-affected lithology as detailed in Section 4.2.1. Concentrations were
comparable for 12 of the15 metals detected, with the exception of cadmium, chromium,
and lead, which were 16-, 3-, and 9-fold greater, respectively, in TW than the IR Site 31
monitoring wells collected during the same time period. However, cadmium and lead
were infrequently detected. Iron concentrations were 10-fold less in samples from the
TW than in samples from the monitoring wells.

Although the IR Site 31 RI data reported total metals and the base-wide monitoring
reports and OU-5/IR-02 RI/FS reported dissolved metals, the maximum concentrations
from these sources were loosely compared to determine if groundwater at IR Site 31 is
similar to groundwater in the OU-5/IR-02 groundwater plume. Inorganic analyte
concentrations were generally less in groundwater samples collected during the IR Site
31 RI compared to the base-wide data and OU-5/IR-02 data (Table 4-5). Antimony and
lead were the only analytes that were more than 1-fold greater than the base-wide and
OU-5/IR-02 data.

Although the concentrations of inorganics in the IR Site 31 TWs are greater than those
detected in monitoring wells used to characterize the OU-5/IR-02 groundwater plume,
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the differences are attributable to high turbidity from colloidal clays present in TWs and
are correlated with naturally occurring concentration of inorganics in soils.

The following similarities were observed:

• The highest concentrations of benzene were reported in the deeper intervals.

• Concentrations of benzene and naphthalene generally decrease to the west.

• Benzene and naphthalene concentrations reported in samples collected during
the IR Site 31 RI generally fell within values represented by the plume contours.
The highest concentrations of VOCs and PAHs were reported at location 3142
near a documented plume center. The second highest center of benzene and
naphthalene in groundwater was located at locations 3145 and 3146, also near a
documented plume center. Figure 4-17 shows the comparisons of the June 2005
(ITSI 2006) values to those collected for this IR Site 31 RI in November 2005 and
includes 2002 HydroPunch® data (Neptune et al. 2002).

• Groundwater beneath IR Site 31 is characterized by the five monitoring wells and
is consistent with the OU-5/IR-02 groundwater plume.

• Inorganics in TWs are caused by to the high turbidity and related to naturally
occurring concentration of inorganics in IR Site 31 soils.

• Data from TWs at Site 31 had greater concentrations of cadmium, chromium, and V
lead than monitoring wells or OU-5/IR-02 plume data. Therefore, TW data are
not rigorously comparable to data collect from monitoring wells at Site 31, most
likely due to the high turbidity of the TW samples. Inorganics are monitored
regularly in the IR Site 25 group of the basewide groundwater monitoring
program and are not mapped as a chemical of interest.
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Table 4-1
Concentration Ranges for Organic and Inorganic

Analytes Reported in Soil
IR Site 31 Alameda Point, Alameda, California

Minimum Maximum

Frequency Minimum Detect Maximum Detect Depth of
(Detects/Number Method (mg/kg) Validation (mg/kg) Validation Maximum Maximum Date of Maximum Maximum

Compound Name Analyzed) (a) (b) Qualifier (b) Qualifier Location Sample Code Sample Concentration CRDL

4,4-DDD 3/126 8081A O.0004 J 0.005 J 3117 31054 11/ 4/2005 4-6 0.035

4,4-DDE 8/126 8081A 0.0001 J 0.03 J 3117 31054 11/4/2005 4-6 0.035

4,4-DDT 4/126 8081A 0.0002 J 0.002 J 3110 (3114) 31029 (31040) 11/3/2005 4.5-6.5 (0-2) 0.0034
Antimony 17/126 6010B 0.14 J 3.2 J 3101 31001 11/1/2005 0-2
Aroclor 1016 1/126 8082 0.047 0.047 3138 31101 11/7/2005 0-2 0.035
Aroclor 1260 10/126 8082 0.005 J 0.02 J 3105 31010 11/2/2005 0-2 0.034
Arsenic 126/126 6010B 2 42.4 3106 31015 11/ 3/2005 2-4 0.34
Barium 126/126 6010B 30.9 479 3115 31046 11/3/2005 4-6 1.1
Benzene 2/126 8260B 0.001 J 0.003 J 3145 31121 11/8/2005 4-6 0.0068
Bery|li um 78/126 6010B 0.0065 J 0.66 3125 31075 11 / 5/2005 4-6 0.22
Cadmium 104/126 6010B 0.017 J 1.5 3125 31074 11/5/2005 2-4 0.23
Chromium 126/126 6010B 3 197 J 3134 31095 11/ 6/2005 2-4 0.62

Cobalt 126/126 6010B 4.6 28.6 3131 31157 11/10/2005 2-4 0.56Copper 126/126 6010B 3.6 118 J 3131 31156 11/10/2005 0-2 0.55
Dichloromethane 6/126 8260B 0.0008 J 0.002 J 3134 31094 11/6/2005 0-2 0.0055
Dieldrin 1/ 126 8081A 0.0005 J 0.0005 J 3114 31040 11/3/2005 0-2 0.0035
Heptachlor 1/ 126 8081A 0.0005 J 0.0005 J 3114 31041 11/ 3/2005 2-4 0.0019
Iron 126/126 6010B 8000 67000 3140 31106 11/7/2005 0-2 34
Lead 126/126 6010B 1.9 168 3115 31043 11/3/2005 0-2 0.33

Mercu ry 101/ 126 7471A 0.041 J 2.4 3146 31133 11 / 8/2005 2-4 0.67
Molybdenum 4/126 6010B 0.47 J 2.5 3101 31003 11/1/2005 4-6
Nickel 126/126 6010B 2.4 474 J 3134 31095 11/ 6/2005 2-4 0.37

Phenol 2/126 8270C 0.2 J 0.3 J 3134 31096 11/6 / 2005 4.5-6.5 0.56

Selenium 13/126 6010B 0.71 J 3.1 J 3101 31002 11/1/2005 2-4
Thal liu m 45/126 6010B 0.48 J 3.7 3103 31005 11 / 2/2005 2-4 0.52

Vanadium (fume or dust) 126/126 6010B 19.3 104 3140 31106 11/7/2005 0-2 0.56
Xylenes (total) 3/126 8260B 0.0005 J 0.003 J 3137 31160 11/10/2005 0-2 0.013

Zinc 126/126 6010B 15.6 901 3125 31074 11/ 5/2005 2-4 0.58

a RI samples: analysis by EPA Method 8270C for SVOCs; EPA Method 8081A for pesticides and 8082 for PCBs; EPA Method 6010B for metals; EPA Method 7471A for mercury.
b Individual analytical results presented in Appendix Band Appendix G.
mg/kg - milligram per kilogram
TQL - Target Quan_tation Limit = requested reporting hmit specified in the laboratory subcontract
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Table 4-2

Detections and Criteria for Organic and Inorganic Analytes Reported in Soila,bIR Site 31 Alameda Point, Alameda, California

Number of Detections > Federal Detections > California Detections > Residential SSL

Number of Samples Above Federal Residential California Residential Residential SSL for Vapor Detections > EPA EPA ECO-SSL Detections > ORNL
Samples Detection Limit Residential PRGc Residential PRGc for Vapor Intrusion e ECO-SSL Benchmarkf ORNL Benchmarks

Analyte Analyzed (b) PRGc (mg/kg) PRGc (mg/kg) Intrusion (mg/kg) Benchmarkf (mg/kg) Benchmarks (mg/kg)

VOLATILE ORGANIC COMPOUNDS

Benzene 126 2 0 0.64 0 _ a 0 0.18 NA NA NA NA

Dichloromethane 126 6 0 9 0 - 0 0.52 NA NA NA NA

Xylenes (total) 126 3 0 270 0 - 0 310 NA NA NA NA

SEMIVOLATILE ORGANIC COMPOUNDS

Phenol 126 2 0 18,000 0 - NA NA NA NA 0 30

PESTICIDES

4,4'-DDD 126 3 0 2 0 - NA NA NA NA NA NA

4,4'-DDE 126 8 0 2 0 -- NA NA NA NA NA NA

4,4'-DDT 126 4 0 2 0 - NA NA NA NA NA NA

Dieldrin 126 1 0 0.03 0 - NA NA 1 0.000032 NA NA

Heptachlor 126 1 0 0.11 0 - NA NA NA NA NA NA

POLYCHLORINATED BIPHENYLS
Aroclor 1016 126 1 0 4 0 -- NA NA NA NA 0 0.371

Aroclor 1260 126 10 0 0 0 -- NA NA NA NA 0 0.371

METALS

Antimony 126 17 0 31 0 -- NA NA 17 0.27 0 5

Arsenic 126 126 126 0.39 126 0.062 NA NA 13 18 54 9.9

Barium 126 126 0 5,400 0 -- NA NA 12 330 19 283

Beryllium 126 78 0 150 0 -- NA NA 0 21 0 10

Cadmium 126 104 0 37 0 -- NA NA 33 0.36 0 4

Chromium 126 126 0 210 0 -- NA NA 103 26 126 0.4

Cobalt 126 126 0 900 0 -- NA NA 76 13 22 20

Copper 126 126 0 3,100 0 - NA NA NA NA 25 50

Iron 126 126 97 23,000 0 - NA NA NA NA 126 200

Lead 126 126 0 400 2 150 NA NA 100 11 21 40.5

Mercury 126 101 0 23 0 -- NA NA NA NA 101 0.00051

Molybdenum 126 4 0 390 0 -- NA NA NA NA 1 2

Nickel 126 126 0 1,600 0 - NA NA NA NA 103 30

Selenium 126 13 0 390 0 - NA NA NA NA 13 0.21

(
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Table 4-2 (continued)

Detections and Criteria for Organic and Inorganic Analytes Reported in Soil a,bIR Site 31 Alameda Point, Alameda, California

Number of Detections > Federal Detections > California Detections > Residential SSL

Number of Samples Above Federal Residential California Residential Residential SSL for Vapor Detections > EPA EPA ECO-SSL Detections > ORNL
Samples Detection Limit Residential PRGc Residential PRGc for Vapor Intrusion e ECO-SSL Benchmarkf ORNL Benchmarkg

Analyte Analyzed (b) PRGc (mg/kg) PRGc (mg/kg) Intrusion (mg/kg) Benchmarkf (mg/kg) Benchmarks (mg/kg)

Thallium 126 45 0 5.2 0 - NA NA NA NA 42 1

Vanadium 126 126 7 78 0 - NA NA 126 7.8 126 2

Zinc 126 126 0 23,000 0 - NA NA NA NA 126 8.5

a RI samples: Analysis by EPA Method 8260Bfor VOCs; EPA Method 8270C for SVOCs; EPA Method 8081A for pesticides and 8082 for PCBs; EPA Method 6010B for metals; EPA Method 7471A for mercury.
b. Individual analytical results presented in Appendix B and Appendix G.
c. EPA Region 9 PRGs for Residential Soil Direct Contact and Tap Water (Human Health) Updated October 2004.
d. Dash indicates a lower California PRG has not been developed for the analyte.

e. California Regional Water Quality Control Board. San Francisco Bay Region. 2005. Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater. Volume _ Table E-lb, Soil Screening Levels for Evaluation of Potential Vapor Intrusion Concerns. Interim Final. February
2005.

f. EPA. Retrieved August 17, 2005, from http://www.epa.gov/ecotox/ecossl/
g. Efroymson, R., M. Will, G. Suter II, and A. Wooten. 1997. Toxicological benchmarks for screening contaminants of potential; concern for effects on terrestrial plants: 1997 Revision. ES/ER/TM-85/R3. Prepared for U.S. Department of Energy by Environmental Sciences Division, Oak Ridge National

Laboratory. Oak Ridge, TN.
Efroymson, R.A., M. Will, and G. Suter. 1997d. Ecological benchmarks for screening contaminants of potential concern for effects on soil and litter invertebrates and heterotrophic process: 1997 Revision. ES/ER/TM-126-R2. Prepared tot U.S. Department of Energy by Environmental Sciences
Division, Oak Ridge National Laboratory. Oak Ridge, TN.
Efroymson, R., G.W. Suter II,B.E. Sample, and D.S. Jones. 1997. Preliminary remediation goals for ecological endpoints. ES/ER/TM-162/R2. Prepared for U.S. Department of Energy by Environmental Sciences Division, Oak Ridge National Laboratory. Oak Ridge, TN.

Acronyms/Abbreviations:

gg/kg - micrograms per kilogram PCB - polychlorinated biphenyl EPA - U.S. Environmental Protection Agency
mg/kg - milligrams per kilogram PRG - preliminary remediation goal VOC - volatile organic compound

PAH - polynuclear aromatic hydrocarbon SVOC - semivolatile organic compound NA - not applicable

(
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Table 4-3
Concentration Ranges for Organic and Inorganic Analytes Reported in Groundwater a,b

IR Site 31 Alameda Point, Alameda, California

Minimum Maximum

Depth of
Frequency Maximum

(Detects/Number Minimum Detect Validation Maximum Detect Validation Maximum Maximum Date of Maximum Concentration
Compound Name Analyzed) Method (_g/L) Qualifier (pg/L) Qualifier Location Sample Code Sample (feet bgs) CRDL

1,2,4-Trimethylbenzene 4/16 8260B 0.4 J 22 J 3142 31126 11/8/2005 18-23 25

1,2-Benzphenanthracene 4/15 8270C 2 J 8 J 3145 31165 11/ 10/2005 13-18 10

1,2-Dichloroethane 1/16 8260B 3 J 3 J 3142 31125 11/8/2005 14-19 5

1,3,5-Trimethylbenzene 2/16 8260B 4 J 5 J 3146 31149 11 / 9/2005 9.5-14.5 5

Acenaphthene 11 / 15 8270C 3 J 130 J 3146 31149 11/ 9/2005 9.5-14.5 500

Acenaphthylene 9/15 8270C 2 J 217 J 3142 31126 11/8/2005 18-23 1000

Acetone 3/16 8260B 3 J 16 J 3148 31163 11/10/2005 10-15 50

Anthracene 9/15 8270C 2 J 12 3146 31148 11/9/2005 9.5-14.5 10

Antimony 15/17 6010B 6.8 J 14.5 3142 31125 11/8/2005 14-19 10

Arsenic 1 / 17 6010B 14.8 14.8 3142 31126 11 / 8/2005 18-23 5
Barium 17/17 6010B 136 1540 PW-12 31130 11/8/2005 14.5-14.5 10

Benzene 15/16 8260B 0.7 480 3142 31126 11/8/2005 18-23 25

Benzo(a)anthracene 4/15 8270C 2 J 8 J 3145 31165 11/10/2005 13-18 10

R,_n_.L__o{a_ JrJ_.... ..........en'_ 6/1 _ 8270C 1 ,! 12 3145 31165 11/ 10/2005 13-18 10

Benzo [b]fluoranthene 3/15 8270C 2 J 11 3145 31165 11/10/2005 13-18 10

Benzo [g,h,i] peryIene 4/15 8270C 1 J 14 3145 31165 11/10/2005 13-18 10

Benzo[k]fluoranthene 2/15 8270C 2 J 4 J 3145 31165 11/10/2005 13-18 10

Beryllium 8/17 6010B 0.067 J 0.12 J M25-01 31129 11 / 8/2005 14.95-14.95 2

Bis(2-ethylhexyl)phthala te 6/15 8270C 2 J 7 J M25-06 31146 11/9/2005 14.75-14.75 10

Cadmium 3/17 6010B 0.51 J 18.5 3147 31164 11/9/2005 9-14 2

Carbazole 4/15 8270C 15 150 3142 31126 11/ 8/2005 18-23 10

Chromium 15/17 6010B 4.1 J 50.5 3142 31125 11/ 8/2005 14-19 5

Cobalt 12/17 6010B 0.99 J 3.7 J M25-09 31131 11/8/2005 14.75-14.75 5

Copper 1 / 17 6010B 0.99 J 10.3 M25-09 31131 11/8/2005 14.75-14.75 10

Dibenzofuran 3/15 8270C 5 J 6 J 3146 (3146, 31149 (31148, 11/9/2005 9.5-14.5 (9.5-14.5, 10
3142) 31126) (11/ 9/2005, 18-231

11/8/2005/
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Table 4-3 (continued)
Concentration Ranges for Organic and Inorganic Analytes Reported in Groundwater a,b

IR Site 31 Alameda Point, Alameda, California

Minimum Maximum

Depth of
Frequency Maximum

(Detects/Number Minimum Detect Validation Maximum Detect Validation Maximum Maximum Date of Maximum Concentration
Compound Name Analyzed) Method (tag/L) Qualifier (tag/L) Qualifier Location Sample Code Sample (feet bgs) CRDL

Ethylbenzene 13/16 8260B 0.3 J 60 3142 31126 11/8/2005 18-23 25

Fluoranthene 12/15 8270C 2 J 41 3145 31165 11/10/2005 13-18 10

Fluorene 8/15 8270C 2 J 44 3142 31126 11/8/2005 18-23 10

Indeno [1,2,3-cd] pyrene 2/15 8270C 3 J 8 J 3145 31165 11/10/2005 13-18 10

Iron 17/17 6010B 49.4 J 132000 M25-09 31131 11 / 8 / 2005 14.75-14.75 50

Lead 3/17 6010B 5.6 98.5 3147 31164 11/9/2005 9-14 5

Mercury 2/17 7470A 0.34 J 0.37 J M25-09 31131 11/8/2005 14.75-14.75 0.5

Methylnaphth alene 11/15 8270C 4 J 218 J 3142 31126 11/ 8/2005 18-23 1000

Molybdenum 7/17 6010B 8.5 24.5 3150 31173 11/ 10/2005 9-14 5

Naphthalene 15/15 8270C 2 J 4910 3142 31126 11/8/2005 18-23 1000

Nickel 12/17 6010B 0.67 J 24.4 3142 31125 11 / 8/2005 14-19 5

Phenanthrene 13/15 8270C 3 J 92 3146 31148 11/9/2005 9.5-14.5 10

Pyrene 13/15 8270C 2 J 42 3145 31165 11/10/2005 13-18 10

Styrene (monomer) 2/16 8260B 4 J 130 3142 31126 11/8/2005 18-23 25

Toluene 6/16 8260B 0.3 J 110 3142 31126 11/8/2005 18-23 25

Vanadium (fume or dust) 12/17 6010B 1.4 J 22.9 M25-06 31146 11/9/2005 14.75-14.75 i0

Xylenes (total) 7/16 8260B 0.5 240 3142 31126 11/8/2005 18-23 25

Zinc 1/17 6010B 10.1 10.1 M25-09 31131 11/8/2005 14.75-14.75 10

a. RI samples: Analysis by EPA Method 8260B for VOCs; EPA Method 8270C for SVOCs; EPA Method 8081A for pesticides and 8082 for PCBs; EPA Method 6010B for metals; EPA Method 7471A for mercury.

b. Individual analytical results presented in Appendix B and Appendix G.

(
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Table 4-4

Detections and Criteria for Organic Analytes Reported in Groundwater a,b
_, IR Site 31 Alameda Point, Alameda, California

Detections > Residential

Number of Number of Residential SSL SSL for Vapor
Samples Results Above for Vapor Intrusion c

Analyte Analyzed Detection Limit Intrusion c (_g[L) (_g/L)
VOLATILE ORGANIC COMPOUNDS

Acetone 16 3 0 53,000,000

Benzene 16 15 0 540

Ethylbenzene 16 13 0 170,000
Toluene 16 6 0 380,000

Xylenes (Total) 16 7 0 160,000

1,2-Dichloroethane 16 1 0 200

1,2,4-Trimethylbenzene 16 4 NA

1,3,5-Trimethylbenzene 16 2 NA

SEMIVOLATILE ORGANIC COMPOUNDS/POLYNUCLEAR AROMATIC HYDROCARBONS

Acenaphthene 15 11 0 4,200

Acenaphthylene 15 9 NA
Anthracene 15 9 0 43

Benzo(a)anthracene 15 4 NA

Benzo(b)fluoranthene 15 3 NA

Benzo(k)fluoranthene 15 2 NA

Benzo(g,h,i)perylene 15 4 NA

Benzo(a)pyrene 15 6 NA
Carbazole 15 4 NA

Fluoranthene 15 12 NA

Fluorene 15 8 0 1,900

Indeno(1,2,3-cd)pyrene 15 2 NA

Methylnaphthalene 15 11 0 26,000

Naphthalene 15 15 1 3,200
Phenanthrene 15 13 NA

Pyrene 15 13 0 135

Styrene (monomer) 16 2 0 310,000

1,2-Benzophenanthracene 15 4 NA
OTHER SEMIVOLATILE ORGANIC COMPOUNDS

Bis(2-ethylhexyl)phthalate 15 6 NA
dibenzofuran 15 3 NA

a RI samples: Analysis by EPA Method 8260B for VOCs; EPA Method 8270C for SVOCs; EPA Method 8081A for pesticides and 8082 for PCBs;
EPA Method 6010B for metals; EPA Method 7471A for mercury.

b Individual analytical results presented in Appendix B and Appendix G.
c Groundwater Screening Levels for Evaluation of Potential Vapor Intrusion Concerns. Interim Final. February 2005.
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J

Table 4-5
I

• J

Groundwater Comparison IR Site 31 Alameda Point, Alameda, California

Site 31 RI Data 1 Site 31 RI Data1

I

J

Analytes Detected During Site Analytical Direct Push Data Groundwater Mqnitoring Well Data
31 RI Method

Detects/ Max. Detected Qualifier Sample Date of Max Location of Detects/ Max. Detected Sample_ Date of Max Location ofNumber Detected Max Detected Sample code Number Detected Max Detected Sample code
Analyzed Conc. (_g/L) 3 Depth (ft) Conc. (_g/L) 3 Qualifier Depth (ft)

Concentration Concentration Analyzed I Concentration Concentration

1,2,4-Trimethylbenzene 8260B 1/6 9 _ 16.5 11/8/2005 3142 31125 NA -; -

l_2-D_c_oroe-ti_ane ............... 8260B .......... 1/--6-...... 3 J 16.5 11/8/2005 3142 31125 NA _

1,3,5-trimethylbenzene 8260B 1/6 4 J 16.5 11/8/2005 3142 31125 NA - " i
Benzene 8260B 6/6 92 16.5 11/8/2005 3142 31125 NA - -....... _- F .......................... _

Ethyl benzene .................... 8260B ........ 6/6 .... 35 ..................... _.16.5___ 11/8/2005 3142 31125 NA - -',
Styrene 8260B 0/6 ND - - NA - -.......... --_:................................ -
Toluene 8260B 2/6 23 16.5 11/8/2005 3142 31125 NA - - .
Xyle-n6s-(t0_])- 82-60B 27_ 70 16.5 11T87200-5 3T-4-2 31125 NA - -

1,_2_-Benz_phen_.a.r}thr_ac_en_e............. 8270C 3/6 8 J 15.5 11/10/2005 ..................................................3145 31165 0/5 ND (10U) ....... .,...................

_ Acenaphthene 8270C 3/6 16 ..................... 15.5 ........... 11/10/2005 ........ _3145 .......... 3!165 ............. 4/5 .... 76 _____J._ 14_._95 !1/8_/2p05 _ M25-01 31129Acena_P__hthylene..................... 8270C 2/6 _ ____5_............. J_........ 17.5 .... 11/8/2005 3141 31123 3/5 64 J ....... 14.95.; .........11/8/2005 M25~01 31129
Anthracene 8270C 4/6 6 J 15.5 (11/8/2005) 3145 31165 (31129) 1/5 6 J 14.95 (11/8/2005) M25-01 31165 (31129)

Benzq(a)a_ .nthracene ..................... 8270C- ....... .... 3_/6 .......... 8 ............ J ..... 15_5...... 1.1/10/ 2005 ...... 31_45_............ _3_!165___ 0/5 ND (10U) :--j ............. - ...... -
Benzo.(a!p_Yrene.................... 8270c ....... 3/6 ............ 12 ................................ 15._5 __ 11/10/2005 3145 31165 0/5 ND (10U) ; - -

Benzo(b)fluoranthene 8270C 2/6 11 15.5 11/10/2005 3145 31165 0/5 ND (10U) -- --_---i .............................................

_Benz.o_[g,h,i]peryle_ne.................. 8270_C .............3_/_6........... 14 ....................... 1_5:_5-....... _1_1Z1_0./2_00_5..... 3_!4_5_ ........ __31165....................0/5_ ......_:__ ND (10U) ............. i ......... 7 .................. _- ........... -- __
Benzo[k]floranthene 8270C 2/6 4 J I5.5 11/10/2005 3145 31165 0/5 ND (10U) - ' - - .

B-i_)_-e_th_y!l_ex_!3_p_ht_aia!e_ ".........82-70_--_----]_._ii]._)-/_-.6_-21........./- 2__-j-j4- _2.. .... ; J..- ...... ... )1_.7.5.........-- ;__..LY_i;i_9/_50Lq5_-_ (;- --i-_ __3__!_2iL72_2]_..... 311-6-7m;]]- ] ....... --_7_5°_.-i].___2._-..... 7 .... 2__2-/-)]_-L._5 2__1.-4_-Y5;-_.... -_ ii]__9/_0655_-_-;_.... i_ 2g-O6............. 5-1146.....
_Ca!_bazo!e_..................... _8270c- ...... 0/6 ND (10U) 11/8/2005 M25-01 31129................... -............. _-...................:.................: ............. !/5 ......._60....................... 14_:95..........................................................

ND (10U) . I _ _ .

p!be.n_z(a,h)anthracene ............. 82-79_€ .............0/6 ...... N D!500U)_ ......................... 16.5............ 1_1/_8/20__05 ..... .3_!_42................ 31!25 ................ 0/__5_...................... 5 .......................... 1L1195! ...........ii/78/2005 - ........... M25-0_i-- " -_-i2-9--Di_b_enz_o_._ran.........................._8_270€-..... 0/6............ND (_5_oqu)_ .....................!6.5..................11].8/2005_...............3!42....... 3!125_ ........._1_/_5...... i

Flu_oranthen e .................... 827_0C _ 4/6 41 15.5 11/10/2005 3145 31165 4/5 6 J 14.95 11/8/2005 M25-01 31129

_M_eth_y_lnapht._h.a!.e.ne............ 8270_C......... 5_/6_ ._ _ ....... 110 ............. J......... 16.5.................. !1/8{2_.0_p5 ............ 3!.42 ............... 31125 ........................3/5 ................ 1__70........................... 14.95, 11/8/2005 M25-01 31129

Nap__htha!_e_ne................ 8_270C ........_6_/_6.............1,_7_00-...........................16:.5_..........11_]_8_/_2-005- .............3_1_4__2.............31__1..25-.............5]5.....................2_,4_9_0...............---_-i416gj]_..........H_872-_5.1_i]]-....IV125-()i............311_ .....

_P_h-e._n.a-n thr e_n__e ....................... 82_7_0_C .................5./_6......... . ......... ._7..4....... ] ........... 16.5 .................1-1__/8/ 20 _05............... 3_142 ................. 31!25 - ........... 4/5 ....... 64 14.95 11/8/2005 M25-01 31129
Pyrene 8270C 5/6 42 15.5 11/10/2005 3145 31165 4/5 5 J 14.95 11/8/2005 M25-01 .... 31-1-2-9---
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Table 4-5 (continued)
_-J Groundwater Compariso'n IR Site 31 Alameda Point, Alameda, California

Site 31 RI Data 1 Site 31 RI Data 1

J

Analytes Detected During Site Analytical Direct Push Data Groundwater Monitoring Well Data
31 RI Method

Detects/ Max. Detected Sample Date of Max Location of Detects/ Max. Detected Samp_ie_ Date of Max Location ofNumber Qualifier Detected Max Detected Sample code
Depth (ft) Conc. (_g/L) 3 Depth (ft)Analyzed Conc. (_g/L) 3 Qualifier Detected Max Detected Sample code Number . Concentration Concentration

Concentration Concentration Analyzed t

'Antimony 6010B 5/6 14.5 16.5 11 / 8/2005 3142 31125 5/5 13.8 14.51 11/8/2005 PW-12 31130

Ar_s_enic......................... 60.!._0B_............. 9_/_6...... ND (11.8U) ...................15.5 11/10/2005 3145 31165 ..... 0/5 .............. ND...!I_4U)_ ............ 1_4.7_5_ 11/9/2_005_ ..............M25-O6 31146

Barium 6010B 6/6 1,260 17.5 11/8/2005 3141 .... 31__123 ..............5/5 .............. !:.-5_40- .................... _!4.5t ...... 1! / 8/__-299 -5................._pw_lK_ - 31130
Bery__llium.................................... 60_1_0B......... 3/6 ....... 0.095 J 17.5 11/8/2005 3148 ___3!163 ........... 2/5 .................. 9:!_2 ....... J ............. !4.95__....... !1_/_8_/2005.................:_M25-0_1..... 31129
Cadmium 6010B 1/6 8.1 17.5 11/9/2005 3144 31167 1/5 0.51 J 14.51 11/8/2005 PW-12 31130

Chro1_i-u-m.................... -6(Ji(JB............ 5/6 .... : 50.5 16.5 11/8/2005 3142 31125 .... 5-;/-5-.......... -14.--7.......... 14_75 ......... 1-1/-9-/2()05- ........... _,1252C}_-- 31146

C_0_b_alt..................................... _601.0_B_........ 5/6 ................ _2:2.......... J ....... 14.75....... 11/_1__0/2005 - 3145 31165 3/5 3.7 J 14.75i....... 11/8/_2005 ............. M25-09___ 31131
Copper 6010B 0/6 ND (10U) 1/5 10.3- , - , - , - _- _ , , 14.75 , 11/8/2005 M25-09 31131

Lead 6010B 1/6 50.6 17.5 11/9/2005 3144 31167 1/5 5.6 14.75: . 11/8/2005 M25-09 31131

_1 Mercury ......................... 7470A 2/6 0.37 _ _L ............ _14:75............ 11/8/2005 M25-09 31131 2/5 0.37 J 14.75; 11/8/2005 M25-09 31131

Molybdenum : ..................................................
Nicke_-- ........................ '............................................................................................................................. t...........................

Vanadium (

Acronyms: Conc. - concentration
ft - feet

J - estimated value
Max - Maximum
ND - nondetect

PAH - potyaromatic hydrocarbon

RI- Remedial Investigation
U - not detected above reporting limits

_g/L - micrograms per liter
VOC - volatile organic compounds

Notes: 1, Data collected during the RI soil investigation in November 2005.

2 - Data collected during quarterly basewide groundwater monitoring events from Summer 2002- Summer 2005 and biannual monitoring events for spring and fall 2006 (ITSI 2007 a,b)
3 - Maximum detected concentration or maximum reporting limit for analytes not detected. The location of the maximum nondetect is given if unique for a single sample. :'
4 - Data collected prior to 2002 and reported in the Site 5/IR-02 RI/FS (EERG 2004)

5 - Inorganics samples were anlayzed for total metals for the IRSite 31 Soil RI and for dissovled metals for the Basewide Groundwater Monitoring Data (ITSI 2007 a,b) and the:Site 25/IR-02 RI/FS (EERG 2004).
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_, Table 4-5 (continued)
_J Groundwater Comparison IR Site 31 Alameda Point, Alameda, California

Basewide Groundwate r Monitoring Data IR Site 31 Well Only 2 Basewide Groundwater Monitoring Data All Site 25 Group Wells 2 Site 25/IR-02 RI/FS_

Groundwater

Monitoring Well ant

Analytes Detected During Site Groundwater Monitoring Well Data Groundwater Monitoring Well Data Direct Push Data
31 RI I

Date of Max Location of F Date of Max Location of
Max. Detected Sample Max. Detected Sample Max. Detected

_/J/P_/L_3 Qualifier Depth (ft) Detected Max Detected Qualifier Detected Max DetectedConc.
Concentration Concentration Conc. (_g/L) 3 Depth (ft) Conc. (_g/L) 3Concentration Concentration

1,2,4-Trimethylbenzene 28 J 14.95 2004 (Spring) M25-01 28 J 14.95 2004 (Spring) M25-01 52 -
1,2-Dichloroethane ND (50U) 14.95 2005 (Summer) M25-01 ND (50U) 14.95 2005 (Summer) M25-01 39

1,3,5-trimethylbenzene 10 J 14.95 2003 (Spring) M25-01 10 J 14.95 2003 (Spring) M25-01 29
Benzene 650 J 14.95 2004 M25-01 720 16 2004 (Winter) P181-MW47 6,000

Ethylbenzene 170 14.95 2005 (Summer) M25-01 220 14 2002 (Winter) M181-MW46 800

Styrene 19 J 14.95 3/17/2005 M25-01 29 J 14.95 2004 (Spring) M25-01 130_

Toluene 200 J 14.95 2004 (Spring) M25-01 200 J 14.95 2004 (Spring) M25-01 620
X_l_ffes_t-6_l) 211 14.95 2003 (Winter) M25-01 211 14.95 2003 (Winter) M25-01 227

l_,2-Benzphenan_t_hracene- .............. 4.1 .................. 14.95- ..... 6/75/20p4 ..............M25:.0! ........ 4:1...................... 14_.95....... 6/25/200_4........ M2_5-01 ....

_ Ac_enaphth_ene ................................ _200 .......... J .......... !4._9_5 _ 200_6(SprirLg) ..... M25Z91_ ............ 300 .......... J........... 14._95 .... 209_6(S_p_ring)_ M25-01 120Acenaphthylene 570 14.95 6/25/2004 M25-01 570 14.95 2004 (Summer) M25-01 660

Anthracene 16 14.95 2002 (Fall) M25-01 16 14.95 2002 (Fall) M25-01 59....................................... i ............

o(a)anthracene 2.5 14.95 2002 (Fall) M25-01 2.5 14.95 2002 (Fall) M25-01 8.8Benzo_yrene .......................... 5_2 ........... 14.95 ..... 26_6ter) M2-520i 5.2 .............. 14.95-......... 2003(Wint_r) - M25-01 60.......................

B_e_nz_°____)_fl_u_°rant_he_ne .................. 2.5.......................... _1_4_-_95....... ._2o_°_3(W!n__t_0_.........M2_5:9!........................................ 14.95 ........ _2_093- (Win.t_e_r_)........... M25--03__ s

Benzo[gg,h--i]_PeW._!_ene ...................... 3.9 ..................... !_-4.9_5........... 2003(Winter) .... M25-0!.... 3.9......... 14:75_ 20q3-_(w terL..........M_25-0!___ 11

_Be_nz°!k_]fl_qLa_nthen_e_............... !"_4.......................... !4_:.9_.5 .....2O0_3(Wint_e_r_)- ...... M25_p_!.............. .1-.4......................... 14.95 .... 2_0p3-_(Winter)............._M25-01........ 3=_6____.......
Bis_(2-gthyl_hex_y!.)P_hth_al_ate................................................................... - _ _
Carbazole _ - _ _ _ _

Dibenzofuran - - _
.......................................... i................................... 2 ...................................................................

Fluoranthene 29 14.95 !2003 (Summer) M25-01 29 14.95 2003 (Summer) M25-01 280
Fluo_rene- ........................ 86 14.95 11/19/2004 M25-01 86 14.95 11/19/2004 M25-01 70

In__d._en0J1,2,3ycd]..p_y_r_ene..................... 4.2 .............................. 14:95 ....... 2002_(_Fa!I_.......... M_25-01.............. 4:2 ............................... 1_4..95........... 2002 (Fa_11)................_._M25-01........................
Me t_h_yl_n__a__Ph_tha lene .................................. - ...................... - ............................ _-................. -

Naphthalene ............................................................................ 6_3_00...................... 14:95 2005(Summer).... M25_9_}_.............._6,300 ...... _14.95 2005(Summer) ....... M25--01............... 19,O00...........

Phenanth_r_e_n_e............................. _1!0-................................... !4_.-9.5..... !1/_19_/_2_0_04_........ M25201............... 110 ......................... 14.95 ...... 11/19/ 200_4- .......... M25-0!___ 250
Pyrene 25 14.95 2002 (Fall) M25-01 25 14.95 2002 (Fall) M25~01 200
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Table 4-5 (continued)Groundwater Comparison IR Site 31 Alameda Point, Alameda, California

Basewide Groundwater Monitoring Data IR Site 31 Well Only 2 Basewide Groundwater Monitoring Data All Site 25 Group Wells 2 Site 25/IR-02 RI/FS _

Groundwater

Monitoring Well and

Analytes Detected During Site Groundwater Monitoring Well Data Groundwater Monitoring Well Data Direct Push Data.
31 RI

Date of Max Location of Date of Max Location of
Max. Detected Sample Max. Detected Sample Max. Detected

_g/J'_-'L"3 Qualifier Depth (ft) Detected Max Detected Qualifier Detected Max DetectedConcentration Concentration Conc. (_g/L) 3 Depth (ft) Concentration Concentration Conc. (_g/L) 3
Conc.

Antimony 1.3 14.5 2005 (Summer) PW-12 2.7 14 2004 (Spring) M25-05 2.67
Arsenic 150 14.5 2005 (Summer) PW-12 150 14.5 2005 (Summer) PW-12 71.8
Barium 1,830 14.5 2003 (Summer) PW-12 1,960 J 17.25 2003 (Summer) P181-MW45 2,460

Beryll!um .................... 1.8 J 14.95 !2003 (Summer) M25-01 22 J 14 5/3/2006 S-16R 1.83
Cadmium 4.2 J 14.95 :2005 (Summer) M25-01 4.2 J 14.75 9/14/2005 M25-09 3.24

Chromium 18 14.5 2002 (Summer) PW-12 19 17.25 2002 (Summer) P181-MW45 22
Cobalt 5.3 J 14.95 2003 (Summer) M25-01 7.5 J 14 2003 (Winter) M25-05 7.46

Copper ........................... 11 14.5 11/19/2004 PW-12 17 14 2004 (Summer) $16-2 11 I
Iron 180,000 14.75 11/19/2004 M25-09 180,000 14.75 11/19/2004 M25-09 39,700 !q

Lead ..................... 0.59 J 14.95 2004 (Summer) M25-01 0.94 J 14.75 2004 (Summer) S-35 2.45
Mercury 0.28 14.5 2004 (Summer) PW-12 0.28 14.5 2004 (Summer) PW-12 0.222
Molybdenum 12.4 J 2003 (Winter) M25-01 25.2 J 2004 (Spring) M25-05 37.4

Nickel 15 J 11/19/2004 PW-12 .............23.......................... 2994( Vinter)_ S-16R 16
Vanadium 17 2004 (Summer) PW-12 20 .J 2002 (Winter) M25-03 20

11

Acronyms: Conc. - concentration
ft - feet

J - estimated value
Max - Maximum

ND - nondetect

PAH - polyaromatic hydrocarbon
RI- Remedial Investigation

U - not detected above reporting limits
,g/L - micrograms per liter

VOC - volatile organic compounds

Notes: 1 - Data collected during the RI soil investigation in November 2005. i
2 - Data collected during quarterly basewide groundwater monitoring events from Summer 2002- Summer 2005 and biannual monitoring events for spring and fall 2006 (ITSI 2007 a,b)

3 - Maximum detected concentration or maximum reporting limit for analytes not detected. The location of the maximum nondetect is given if unique for a single sample.
4 - Data collected prior to 2002 and reported in the Site 5/IR-02 RI/FS (EERG 2004) i

5 - Inorganics samples were anlayzed for total metals for the IR Site 31 Soil RI and for dissovled metals for the Basewide Groundwater Monitoring Data (ITSI 2007 a,b) and the! Site 25/IR-02 RI/FS (EERG 2004).
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Figure 4-3
Arsenic Probability Plotfor Soilsat IR Site 31

Normal Probability Plotof Site 31 Arsenic Data
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/ _, J
,_egenu D_. FinalSoil RI for IR Site 31

ApproximateFormer Soil Sample Locatiorm(Anionic Detects) Figure 4-10
BuildingLocation Arsenicin0 - 2 Ft Soils

• 3t05 Soi!SampleLocationwithConcentrationinrng/k(0.02J

Buildings(Removed) Alameda, CaliforniaSampling Locations (Non-detects)

l[ Feet ! C_M [ _=e:1°_°_

Buildings(Present) • Note: FileNO.:050304

Q I._ depointbaCkgn0urK195% 0 100 200 400IRSite 31 I_e_aquan_lefor Arsenic9.1 mg,1<g JobNO.: 6229-003TeCh-EMI2003) 1inch=quala150f_et ROVNO.: B
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Legend
ApproximateFormer Soil Sample Locations(Amenic Detects)(PRG= 0.062 mg/kg]
BuildingLocation DraftFinalSoilRI for IR Site 31

mg/kg Figure 4-10A
DistributionofArsenicConcentration

Buildings(Removed)• s;9.1 : in soil samples from 0 to 2 foot depth

Buildings(Present) _ Alameda,California
> 9.1 - 20

IRSite 31 • >20.1- 30 -- Feet FireNo.:050304NOte:
n,u. point=_.kg_,,_95_ 0 100 200 400

quartilefor Arsenic9.1 mg/kg Job NO.:6229_03

• >30.1 TeOh'EMI2CO3! 1 inc_Iqu_s_50_mQt RevNO.: B
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FOXAVENUE

Legend
Buildings(Removed) Arsenic (Range of Maximum Detects) Location Not Sampled (N/S} DraftFinalSoilRI forIRSite 31Figure 4-10B

(PRG: 0.062 mg/kg) mg/kg • DistributionofArsenicConcentration

Buildings(Present) • s 9,1 -- insoilsamplesfrom2 to 7 footdepth

IR Site 31 _ • 9.1- 20 Alameda, California

IIk_te: FHeNO.:050304_,-,tbacko,'oun__5_, 0 100 200 400 -

• >30 BGS-belowgroundsurfece _TebaT_Ml2003_ _d_h_150_l RovNo.: B
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Legend Draft Final Soil RI for IR Site 31Figure 4-11
ApproximateFormerSoilSampleLocaUons(IronDetects abovePRG) _. Ironinsoilsamplesfrom0 to 2 footdepth
Building Location

• 3105 Soil SampleLocationwithConcentrationin mg/kg
0.02J Alameda,California

Sampling Locations (Non.-d_eets)
Buildings(Removed)

Date: 10/13_5r-

Buildings(Present) • <ResidentialSoilPRG for Iron(23000mg/kg) "1/ Feet _1_1_ I FileNO.:O5O3O4

Note: J
Alamedapointbackg_Jnd95% / [0 100 200 400

,dl,!!Vl
O pJantilefor IrOn22,800 mg/kg JobNO.: 6229-003IR Site31 reti'_Ted_-EMI2003) 1_n_hequal_lsof_t RovNo.: B
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DistributionofIronConcentration

I Legend in soilsamplesfrom0 to 2 foot depth

ApproximeteFormer Soil Sample LocIUO_I (Iron Detectsabove PRGXPRG= 23000 mg/kg) Alameda, California
BUildingLocation mg/kg Da_: oe,'17_6
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Leaend ore. FinalSoilRI for IR Site31
Figure 4-11B

Approx;mateFormerIron(RangeofMaxlmumDetects)(PRG=23000mg/kg] Distributionof IronConcentration
Building Location

mg/kg insoilsamplesfrom2 to7 footdepth

Buildings (Removed) • _;22,800 -- Alameda,California

Buildings (Present) _ < 46,000 Note: Feet FileNO.:050304

D _meda p°intbackgi°urld95%t 0 100 200 400-
quanlfleforIron22,800m_g JobNo.: 6229-003

IR Site 31 • • 46,000 Tech-EUl2003)
BGS - b_ow _ rOUrtdSUrfAce 1 ir_h j=_,u_15ohint Rev NO.; B
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DraftFinalSoilRI for IR Site31
Figure 4-12

Legend Lead in soil samlYesfrom 0 to 2 footdepth

ApproximateFormer Soil Sample Locations (Lead Detecteabove PRG) Alameda, California
Bu_l_3 Location 3105 Soil SampleLocst_onv_thConcentrationinrng/k_ | D=e:1o/13,o_

• 0.02J _m 1 F_leNO. 050304

Buildings(Removed) Sampling LocaUon_(Non-detects) 622s-003
3ot_NO.:

Buildings(present) • <ResidentialBollPRG forLead(150 mg/kg) _ RayNo.:S
1 ir_b¢qu_s 150 teat

-_Site31
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Legenu Draft FinalSoilRI forIR Site 31

ApproximateFormer Soil Sample Locations(VanadiumDetectsabove PRG) Figure 4-13
BuildingLocation -' Vanadiumin soil samplesfrom 0 to 2 foot depth

3105 SoilSampleLocationw_thConcentrationin mg/kg
• O.02J

. Buildings(Removed) Alameda, CaliforniaSampling Locations (Non-detects)

Feet FileNO.:o5o3o4
Buildings(Present) • <ResidentialSoilPRGforVanadium(78 mg/kg) _k_taemmapointbad,grOund95% 0 100 200 400

D IR Site 31 nlquantneforVanadium47.3n_ sTech-EM12003) I _.cha_ I_0f_t Rev NO.: B
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DraftFinalSoilR] forIR Site31
Figure4-14

Arsenicin soilsamplesfrom2 to7 foot depth
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Section 5
Fate and Transport Mechanisms

This section describes the fate and transport mechanisms for the chemicals of interest in
soil and groundwater at IR Site 31. It includes a discussion of the conceptual site model
(CSM), the potential pathways for transport of chemicals between environmental
media, and contaminant fate and mobility in the environment.

The discussion is focused on the chemicals of interest reported in soil samples that were
presented in Section 4. This section also describes fate and transport mechanisms
associated with the VOCs in groundwater that are present in the OU-5/IR-02
groundwater plume addressed by the IR Site 25/IR-02 Groundwater RI/FS Report
(ERRG 2004).

The fate and transport evaluations are provided to support the nature and extent
discussions presented in Section 4. Potential migration patlhways and contaminant
fate/mobility are considered when developing the risk assessments, which are
presented in Section 6.

5.1 Conceptual Site Model

The CSM is used to identify and prioritize transport pathways that pose the greatest
potential impact to human health and the environment. These exposure pathways are
considered further in the human health and ecological risk assessments presented in
Section 6. This subsection summarizes the site physical characteristics (e.g., geology,
hydrogeology, and surface drainage systems) that influence the fate and transport of
the chemicals of interest and the distribution of these chemicals at IR Site 31.

5.1.1 Physical Characteristics of the Site

The physical characteristics of IR Site 31 were detailed in Section 2. The following
discussion highlights those factors that have a significant impact on the fate and
transport of chemicals of interest in soil at IR Site 31.

The land at IRSite 31 is composed of imported fill material that was placed during
multiple fill events with fill material in place by 1927. In addition, fill was imported
during the construction of the Marina Village Housing development. Prior to the fill
events, the area was a tidal fiat subject to inundation. The FWBZ, or imported fill
material layer, is shallow at IR Site 31 and is encountered at depths of approximately 4
to 7 feet bgs. Groundwater in the FWBZ at IR Site 31 was typically first encountered at
approximately 5 to 9 feet bgs in RI soil borings. Groundwater elevations are deeper at
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the western portion of IR Site 31, resulting in a west by southwest groundwater flow
gradient.

The fill material is underlain by the BSU, which is present at an average depth of
approximately 10 to 20 feet bgs at IR Site 31. The BSU is a semi-permeable aquitard that
inhibits downward movement of chemicals in the upper fill soils to deeper native
material and the SWBZ.

5.1.2 Distribution of Contaminants

The predominant chemicals of interest at IR Site 31 were identified in Section 4 and
consist of PAHs and metals in soil and benzene and naphthalene in groundwater.

Soil

The data from the 2003 PAH investigation (648 normal samples) are sufficient to
characterize the distribution of PAHs in soil at IR Site 31 (BEI 2004a). Based on these
data, PAHs at concentrations exceeding residential soil PRGs were reported in soil
throughout IR Site 31. The highest PAH concentrations were reported in the western
portion of the site. Maximum concentrations were reported at depths of 4 to 7 feet bgs.

Anthropogenic PAHs are present in the dredged fill material throughout Alameda
Point (BEI 2002). Bay sediments impacted with PAHs from the region's historical
industrial facilities were dredged and deposited as fill material. At IR Site 31, observed
soil lithology, including color and texture of materials, at depths approximately 4 feet
bgs and greater are consistent with finer-grained dredged fill materials and correspond
to the highest concentrations of PAHs reported in soil samples. The color and texture
(yellowish-brown, clayey gravel) of the fill materials at depths of approximately 0 to 2.5
feet bgs differ from typical dredged fill materials, which suggests that these fill
materials were imported from other areas (outside of Alameda Island and its
surrounding waters). Specific comparisons of soil grain size and general lithology are
made in Appendix H2.

To supplement the previous PAH investigations, the RI included soil sampling to
evaluate other potential contaminants in soil, including VOCs, SVOCs, pesticides, PCBs,
and metals. The RI soil sample results indicated detections for three VOCs (benzene,
xylenes, methylene chloride), one SVOC (phenol), five pesticides (DDD, DDT, DDE,
heptachlor, and dieldrin), and two PCBs (Aroclor-1016, Aroclor-1260), as well as several
metals. However, none of the VOCs, SVOCs, pesticides, or' PCBs exceeded the
applicable federal or California PRGs for direct contact of soils, as shown on Table 4-2.
While metals were frequently detected throughout IR Site 31 soils, only arsenic, iron,
vanadium, and lead were detected at concentrations greater than federal or California
PRGs.
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Arsenic was reported in soil samples at concentrations greater than the federal and
California residential PRG in all IR Site 31 RI soil samples. As discussed in Section 4,
evaluation of arsenic indicates ambient arsenic concentrations that are associated with

the soil composition (Appendix H2). The color and texture (yellowish-brown, clayey
gravel) of the surface fill materials differ from typical dredged fill materials, which
suggest that the fill materials with the higher arsenic concentrations were imported
from other areas. The area-specific background evaluation in Appendix H2
summarized in Section 4.1.4 provides details. The vertical and horizontal distribution
of metals is relatively homogenous. It is unlikely that a release would result in
increasing the concentration of 15 metals over 25 acres from the surface to the
groundwater. The statistical evaluation of arsenic, cadmium, chromium, iron, lead, and
vanadium by DTSC methods indicates that these inorganics are a single population and
are present at ambient concentrations as discussed in Section 4.1.4, with supporting
details in Appendix H2.

Iron was reported in soil at concentrations exceeding the federal residential PRG in 97
of 126 sample locations throughout the site and at various depths. As discussed in
Section 4, the distribution of iron suggests that the imported fill material in the top
2.5 feet of fill may be a source of some iron enrichment at IR Site 31. The maximum

concentration was 67,000 mg/kg observed at 0 to 2 feet bgs in location 3140 in the
northeast corner of the site.

_' Vanadium was detected in all 126 RI soil samples at IR Site 31 but only exceeded the
federal residential PRG of 78 mg/kg in seven locations, of which five were within the
top 2 feet of fill. The distribution of vanadium indicates that the imported construction
fill material has greater vanadium concentrations than the underlying dredged fill
material. The maximum concentration of vanadium was 104 mg/kg observed at the 0
to 2 feet bgs sample in location 3140. This location coincides with the maximum
concentration of iron.

Lead was detected in all 126 RI soil samples at IR Site 31 but only exceeded the
California residential PRG of 150 mg/kg at two locations (3115 and 3127), both in the
top 2 feet of fill. These concentrations of 168 and 167 mg/l<g are both below the federal
residential PRG value of 400 mg/kg.

Groundwater

Groundwater data were collected during the RI to determine if the nature of
groundwater contamination at IR Site 31 is consistent with the OU-5/IR-02
groundwater plume. The IR Site 25/IR-02 Groundwater RI/FS (ERRG 2004) and the
spring 2006 annual groundwater sampling report (ITSI 2007a) define the principal
COPCs of the OU-5/IR-02 plume as benzene and naphthalene.
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RI groundwater samples were analyzed for VOCs and SVOCs, including PAHs,
pesticides, PCBs, and metals. Groundwater samples were typically collected from two
depth intervals, when possible, to represent the shallow (7 to 13 feet bgs) and deep (13
to 20 feet bgs) intervals.

As expected, benzene and naphthalene were among the detected VOCs and were found
throughout IR Site 31. Benzene was detected in 15 of 16 samples, with concentrations
ranging from 0.7 to 480 _g/L. None of the benzene results exceeded the residential soil
screening levels (SSLs) for Evaluation of Potential Vapor Intrusion Concerns for
volatilization to indoor air value for benzene of 540 _g/L. Naphthalene was detected in
15 of 15 samples, with concentrations ranging from 2 to 4,910 _g/L. Only one of the
naphthalene results exceeded the residential SSL for volatilization to indoor air value
for naphthalene of 3,200 _g/L, which was at the deeper sample at location 3142 within
the existing OU-5/IR-02 groundwater plume. This sample was from the 18 to 23 feet
deep interval and that the shallow sample at 3142, and all shallow samples across the
site, did not exceed the volatilization to indoor air regulatory comparison criteria.

The presence of these contaminants, their concentrations, and their distribution are
consistent with the OU-5/IR-02 VOC plume. As summarized in Section 4.2, the results
of the RI data indicate that no site-specific release has occurred because the
groundwater beneath IR Site 31 is consistent with characteristics predicted by mapping
of VOC in the OU-5/IR-02 plume.

5.2 Potential Migration Mechanisms

As part of the IR Site 31 soil and groundwater characterization, potential transport and
migration mechanisms have been evaluated to address potential exposure pathways for
human and ecological risk evaluations discussed in Section 6. Contaminants may
migrate from impacted media at IR Site 31 by several potential routes or pathways. The
current potential transport mechanisms are summarized below and correlate to the
pathways presented on Figure 6-1.

• Chemicals in soil can migrate by particulate dispersion from unpaved surfaces
via airborne dust, surface water runoff, direct human contact, and other
mechanisms.

• VOCs and low-molecular-weight PAHs in soil and groundwater can migrate by
volatilization into the air.

• Chemicals in soil can migrate to groundwater by infiltration of surface water
and/or precipitation.

• Chemicals in soil can migrate to groundwater by means of a fluctuating
groundwater table.
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• Chemicals in groundwater can migrate to the Oakland Inner Harbor, San
Francisco Bay, or deeper aquifers by groundwater flow.

• Chemicals in groundwater can migrate to the Oakland Inner Harbor or San
Francisco Bay along or through preferential pathways, such as buried utilities or
buried estuarine channels of the former tidal flats.

These transport mechanisms and the significance of each to the movement of chemicals
at IR Site 31 are discussed in the following subsections.

5.2.1 Particulate Dispersion

Particulate dispersion is the process by which solids (either adsorbed to soil particles or
as residual product) undergo transport as airborne or waterborne particulates, either by
mechanical processes or through human or other biological activities. The amount of
contaminated material released to the atmosphere or transported by water or other
mechanisms depends on the extent and magnitude of contamination and the proximity
of chemicals to the surface. Due to the presence of some unpaved surfaces at IR Site 31,
soil erosion (as wind drift, sediment transport, and surface runoff) is a possible
transport pathway; however, it likely represents a minor source of contaminant
migration due to significant surface cover at the site. Soil erosion could present a more
significant transport pathway if the buildings and/or paved surfaces were to be
disturbed or removed.

5.2.2 Volatilization to Ambient Air

Volatilization is the process by which liquids and solids vaporize and escape to the
atmosphere. VOCs in soil (either adsorbed to soil particles or as residual product) can
volatilize and migrate into the vadose zone as soil gas contaminants and then into the
atmosphere. VOCs in groundwater can also migrate and volatilize at the soil-water
interface to soil gas in the vadose zone. The amount of material released to the
atmosphere depends on the extent and magnitude of contamination, the proximity of
chemicals to the surface, the barometric pressure, and the vapor pressure of the VOC.

Previous investigations reported minimal concentrations of VOCs in soil gas. The RI
soil sampling confirmed that concentrations of VOCs in soil are below the residential
volatilization to indoor air regulatory comparison criteria, as summarized on Table 4-2.

The RI sampling also confirmed that VOCs and SVOCs reported in the groundwater
plume are present in the groundwater beneath IR Site 31 but are generally at
concentrations below the residential volatilization to indoor air regulatory comparison
criteria, as summarized on Table 4-4. The single exception was the maximum detected
naphthalene concentration at location 3142 (18 to 23 feet bgs). The shallow sample at
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that location, and all shallow samples across the site, did not exceed the regulatory
comparison criteria.

Because of the low concentrations of VOCs reported in soil and groundwater and the
significantly lower VOC concentrations in shallow groundwater versus deeper
groundwater, there is currently limited potential for migration of volatile chemicals in
soil or groundwater to the atmosphere. In addition, the housing units at IR Site 31 have
been built with underlying vapor barriers designed to be impermeable to VOC vapors,
minimizing or preventing the migration of vapor phase VOCs to indoor air.

However, contaminant volatilization to ambient air could also occur along shallow
preferential pathways that might serve as conduits for vapors to reach IR Site 31 from
soil and groundwater in more highly contaminated areas outside IR Site 31 (e.g., the
center of the groundwater plume east of the site). As IR Site 31 is a highly developed
area, there are numerous subsurface utility conduits that could potentially transport
vapors, including utility trenches for water and gas lines and sanitary and storm sewer
lines, manholes, and catch basins.

The potential for vapor migration and vapor intrusion to indoor air has been evaluated
using the Johnson and Ettinger model, as part of the human health risk evaluation in
Section 6. The groundwater at IR Site 31 is being addressed separately as part of the
OU-5 remediation.

5.2.3 Infiltrating Surface Water

Transport of chemicals from vadose zone soil to groundwater can result from
precipitation or landscape lawn and garden irrigation water percolating downward
through contaminated soil to the underlying saturated zone.

At IR Site 31, a possible transport pathway from soil to groundwater is by leaching of
chemicals in soil caused by infiltrating surface water. The chemical concentrations in
groundwater depend on the solubility of the chemicals in soil, the soil texture, the net
volume and rate of chemicals in soil infiltration, and the concentration of chemicals at
the point of release. Because a significant portion of IR Site 31 is developed and/or
paved, the migration of chemicals caused by infiltrating surface water is considered a
possible transport pathway but is expected to be limited.

5.2.4 Fluctuating Groundwater Table

Transport of chemicals from soil to groundwater can also occur when fluctuations of the
groundwater table result in chemical-impacted soil coming into contact with
groundwater, thus, allowing chemicals to dissolve into groundwater. Leaching of
residual chemicals from soil to groundwater as a result of fluctuation of the
groundwater table is considered a possible transport mechanism at IR Site 31.
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As discussed in Section 1.3.6.2, results of tidal influence investigations at surrounding
sites indicate that there are tidal influences on the groundwater elevations at this site.
Therefore, both seasonal and tidal fluctuations of the groundwater table may be
mechanisms to promote transport of contaminants from the soil to groundwater.

Groundwater on Alameda Island generally flows outward from inland areas toward the
Oakland Inner Harbor on the north or San Francisco Bay on the south. Based on the RI
monitoring data collected in November 2005 (Figure 2-11), groundwater elevations
were recorded between I and 4 feet AMSL (depths varying; from 5 to 9 feet bgs in the
20-foot deep monitoring wells). These water levels are consistent with previous
regional groundwater mapping for the IR Site 25, 30, and 31 group in the annual base-
wide monitoring report (ITSI 2007a) in that levels are at 4 feet AMSL or higher on the
east side of IR Site 31 and drop to I foot AMSL on the west side of IR Site 31. While the
groundwater elevation data from the November 2005 monitoring indicates a west by
southwest gradient, it is believed that general groundwater flow in the portion of
Alameda Island containing IR Site 31 is northward toward the Oakland Inner Harbor
(Subsurface Consultants, Inc. 1999). Based on previous measurements and evaluations
for surrounding sites, groundwater flow direction in the FWBZ is highly variable in the
immediate vicinity of IR Site 31.

5.2.5 Migration by Groundwater Flow

The vertical or horizontal migration of contaminants that have migrated from soil into
groundwater is controlled by the concentration of contaminants, flow velocity,
dispersion, diffusion, retardation, and natural attenuation mechanisms. Groundwater
is present in unconfined conditions at depths ranging from approximately 5 to 9 feet
bgs at IR Site 31. Vertical migration of groundwater to deeper aquifers is not
considered a significant transport pathway at IR Site 31 because of the BSU aquitard
underlying the fill layer. Horizontal migration due to groundwater flow and tidal
fluctuation is considered an active transport pathway for the site. Fate and transport of
contaminants in groundwater beneath and surrounding IR Site 31 is discussed in detail
in the Alameda Point IR Site 25/Annex IR-02 Groundwater RI/FS (ERRG2004).

5.2.6 Groundwater Migration Via Preferential Pathways

Pipes and pipe bedding can act as conduits that facilitate migration of contaminated
fluids (water and/or soil vapor) through the subsurface environment. Within the
saturated zone, areas with greater hydraulic conductivity, including interbedded
estuarine channels containing sands within the former tidal fiats, will allow more rapid
groundwater flow and, therefore, represent a preferential pathway.

This pathway is considered complete but relatively insignificant at IR Site 31 since the
majority of the subsurface utilities and trenches would typically be shallower than the
groundwater depth (5 to 9 feet bgs).
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5.3 Fate and Mobility of Chemical Classes of Interest

Chemical fate is the tendency of a chemical to undergo transformation or degradation.
Chemical mobility is the tendency of a chemical to move along a pathway in response
to a driving force. A chemical that is immobile and persistent in the environment tends
to remain in place; the tendency toward immobility and persistence is a function of site-
specific characteristics and the physical and chemical properties of the chemicals. These
properties include solubility, the tendency to transform or degrade (usually described
as half-life or environmental half-life in a given medium), and chemical affinity for
solids or organic matter (usually described by a partitioning coefficient).

The following chemical classes are of interest at IR Site 31 because of reported
concentrations of chemicals in soil or groundwater above federal or California
residential direct contact soil PRGs or residential vapor intrusion to indoor air screening
levels:

• PAHs in soil;

• Metals (primarily arsenic, iron, lead, and vanadium) in soil; and

• VOCs/SVOCs in groundwater.

The following subsections present the specific physical and chemical properties for
these chemicals of interest. As described below, the compounds in each chemical group
have similar physicochemical properties that influence chemical mobility or persistence
in the environment.

5.3.1 Properties, Fate, and Transport of Organic Compounds

The persistence or mobility of organic compounds is governed by their physical and
chemical properties and by the transformation mechanisms; that act on them.

5.3.1.1 Polynuclear Aromatic Hydrocarbons

PAHs are a group of organic chemicals produced during incomplete combustion of
organic materials. There are more than 100 PAHs; they vary in the number of fused
aromatic rings and in their connectivity. The pure forms of these compounds are
colorless, white, or pale yellow-green solids, with a faint, pleasant odor. Currently, a
few PAHs are used in medicines and the manufacture of dyes, plastics, and pesticides
(Research Triangle Institute 1995).

PAHs are hydrophobic compounds with low water solubility and high affinity for
sorption to organic particles. High-molecular-weight, multi-ringed PAHs that do not
contain polar functional groups (e.g., B[a]P) are the most resistant to biodegradation
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and generally remain in soil longer than low-molecular-weight PAHs with fewer
_' aromatic rings (e.g., naphthalene) (Research Triangle Institute 1995).

PAHs can be introduced into air, water, and soil through direct emission into the
atmosphere. Volcanic eruption, forest fires, natural oil seeps, and tar pits are examples
of major natural sources of PAHs in the environment. Major anthropogenic sources
that can release PAHs to air include emission from residential wood/coal burning,
exhaust from automobiles and trucks and waste incineration. Localized loading of
PAHs into the environment can also occur through petroleum-refining processes,
industrial effluents from coal gasification and liquefaction processes, accidental spillage
of raw refinery petroleum, irrigation with coke-oven effluent, leachate from bituminous
coal storage sites, and use of soil compost and fertilizers. In addition, PAHs are present
in asphalt used in road construction, crude oil, coal tar pitc]h, creosote, and roofing tar
(Research Triangle Institute 1995).

The composition of PAHs released into the atmosphere varies with the source.
Atmospheric emissions from residential wood burning are primarily composed of
acenaphthylene. Auto emissions contain more benzo(g,h,i)perylene and pyrene. Diesel
emissions vary by phase; PAHs emitted in diesel exhaust as particulates are primarily
three- and four-ringed compounds, such as fluoranthene, phenanthrene, and pyrene
while diesel vapor emissions primarily contain phenanthrene and anthracene (Research
Triangle Institute 1995). PAHs with a higher molecular weight have a lower vapor

_' pressure and are more likely to be found adsorbed to airborne particles than found as
vapor.

PAHs can be removed from the atmosphere by wet and dry deposition onto soil, water,
and vegetation. Due to their low vapor pressure, PAHs in the atmosphere generally
condense and adsorb onto particles with a diameter of less than 2.5 microns, but
gaseous phase PAHs are also reported. Most PAHs are believed to enter surface waters
through deposition of airborne PAHs; secondary sources include discharges from
industrial plants and wastewater treatment plants, runoff from stormwater and coal
storage areas, oil spills, and petroleum processing.

In surface water, PAHs can photolyze, oxidize, biodegrade, bind to suspended particles
or sediment, or bioaccumulate in aquatic organisms. In sediment, PAHs can
biodegrade or bioaccumulate in aquatic organisms. PAHs :insoil can undergo abiotic
degradation (photolysis and oxidation), accumulate in plants, or biodegrade. PAHs in
soil can also enter groundwater although their low solubility in water and high affinity
for soil greatly retard this process (Research Triangle Institute 1995). At IR Site 31,
PAHs are not expected to migrate to groundwater. PAHs reported in soil at IR Site 31
are primarily high-molecular-weight, low-solubility compounds that are resistant to
transport, as described above.
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5.3.1.2 Volatile Organic Compounds

VOCs, including benzene and naphthalene (also identified as an SVOC), were reported
in groundwater at concentrations consistent with the surrounding groundwater plume
originating outside the boundaries of IR Site 31. Low levels of a few VOCs were
reported in soil, but concentrations were below residential :soilPRGs.

The relevant physical and chemical parameters for VOCs include water solubility,
vapor pressure, Henry's law constant, and organic-carbon-normalized partition
coefficient (Ko_). The solubility of a chemical in water is a critical property because
transport is often by water. Highly soluble substances can be readily leached from soil
and are generally mobile in groundwater.

Volatilization of a constituent is dependent on its vapor pressure, water solubility (if
present in water), and molecular weight. Vapor pressure is the tendency of the
substance to evaporate and can be thought of as the solubility of a chemical in the gas
phase at a given temperature. Higher vapor pressure indicates a greater tendency to
volatilize.

Henry's law constant is based on the equilibrium relationship between the solubility of
a gas in water and the partial pressure of the gas in the atmosphere above the water.
Henry's law constant represents the tendency of a dissolved gas to transfer from liquid
to the atmosphere. It differs from volatilization in which the chemical changes phase
from liquid to gas. Henry's law constant is important if the chemical exists as a gas in
groundwater or surface water. The greater the value of Henry's law constant, the
greater the tendency of the gas to be released into the air and transported into the
atmosphere. The lower the constant, the greater the tendency of the gas to remain
dissolved in the liquid phase and to be influenced by the transport of groundwater.

The Kocreflects the propensity of a compound to adsorb to the naturally occurring
organic matter in the soil. Higher Ko_values indicate greater sorption potential and less
mobility in the saturated zone. Compounds with a Kocof less than 100 are considered
moderately to highly mobile.

Retardation coefficient values for organic compounds in soils are normalized to the
organic carbon content. While numerous soil properties affect adsorption (e.g., particle
size, clay mineral composition, pH, cation-exchange capacity), organic carbon content is
one of the most important for organic chemicals (Barbee 1994). Although many
phenomena contribute to the distribution coefficient (e.g., ion exchange, adsorption,
precipitation, or complexation), sorption is the predominant contributor to the
immobilization of organic compounds in soil.
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Due to low concentrations and low frequency of detection, VOCs in soil are not
chemicals of interest at IR Site 31. Additionally, low concentrations in soil do not
indicate a potential soil source for the VOCs reported in groundwater beneath the site.

Conversely, while high concentrations of benzene and naphthalene in groundwater
could be a potential source of volatilization of these chemicals from groundwater to soil
gas, the detected concentrations at IR Site 31 are low and appear to not pose a
volatilization threat.

5.3.1.3 Transformation Mechanisms

The major transformation mechanisms of organic chemicals occurring in the natural
subsurface environment include biodegradation, hydrolysis, and oxidation-reduction
(redox) reactions.

Biodegradation involves the conversion of organic compounds to lower energy forms as
microorganisms use the compound for energy. Biodegradation can occur either
aerobically (with oxygen as the electron acceptor) or anaerobically (with an element or
compound other than oxygen as the electron acceptor). Biodegradation can be
influenced by availability of electron acceptors, pH, redox potential, temperature, water
content, organic carbon concentration, and biological factors. In the natural
environment, biodegradation is usually much more rapid than non-biological processes.

Biodegradation of benzene and naphthalene can occur under proper environmental
conditions, including both aerobic and anaerobic environments (EPA 1999a). However,
benzene has been shown to degrade at a very slow rate under anaerobic conditions
(Alvarez et al. 1998).

Fate and transport of chemicals in groundwater beneath and surrounding IR Site 31 are
discussed in detail in the Alameda Point IR Site 25/Annex IR-02 Groundwater RI/FS

(ERRG 2004). The groundwater RI/FS report identified biodegradation as a likely
primary transformation mechanism for organic chemicals in the OU-5/IR-02
groundwater plume beneath IR Site 31.

Hydrolysis reactions occur either biologically or chemically'. Chemical hydrolysis
reactions are a function of parameters, such as pH, dissolved organic matter, and
dissolved metal ions. These reactions generally occur at a much slower rate than
biological hydrolysis reactions. This transformation mechanism may contribute to
destruction of organic compounds at IR Site 31.

Redox reactions involve the transfer of an electron from an electron donor to an electron

acceptor. This naturally occurring transformation mechanism may contribute to
destruction of organic compounds at IR Site 31.
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5.3.2 Properties of Metals

Metals are inorganic chemicals and not subject to many of the degradation reactions
that affect organic compounds because they are chemical elements rather than chemical
compounds, making them naturally persistent in the environment. However, metals
are vulnerable to redox reactions that can change their valence, species, and net ionic
charge. This redox vulnerability of each metal species strongly influences the transport
behavior of the metal in the environment and determines whether the metal will be

present as an immobile phase in soil or as a mobile phase dissolved in groundwater.

5.4 Summary of Fate and Transport

The predominant chemicals of interest in soil at IR Site 31 are PAHs and metals. All of
these chemicals tend to persist in soil over time. It is likely that natural processes will
not result in significant reduction of PAHs in soil in less than tens or hundreds of years.
Metals in soil are not subject to degradation and will persist unless removed by physical
or chemical transport mechanisms.

A summary of the possible transport mechanisms affecting soil contamination at IR
Site 31 are as follows:

• Migration of chemicals in soil caused by particulate ,dispersion (e.g., wind drift,
sediment transport, and surface runoff) is limited; much of IR Site 31 is paved or
covered by buildings or landscaping. If the surface cover at the site were
disturbed or removed, soil erosion and particulate dispersion could present a
more significant transport mechanism. However, particulate dispersion is a
factor affecting the dermal contact, ingestion, and ir_halation of particulates
exposure pathways evaluated in the Section 6 risk assessment.

• Volatilization of VOCs in soil and groundwater to air is a possible transport
mechanism; however, the potential is considered limited due to the low
concentrations detected and the fact that the housing units throughout IR Site 31
are equipped with underlying vapor barriers. The potential for vapor migration
and vapor intrusion to indoor air is being evaluated in the Johnson and Ettinger
model as part of the human health risk evaluation in Section 6.

These contaminant transport mechanisms are used to evaluate potential exposure
scenarios for the site contaminants of interest in the subsequent risk evaluations
discussed in Section 6.

For groundwater contamination, the following is a summary of possible transport
mechanisms and their significance:

5-12 Draft Final RI

IR Site 31 Alameda Point July 2007



• Migration of chemicals in the subsurface caused by infiltration of surface water
(e.g., rainfall or landscape irrigation) is limited; muclh of IR Site 31 is paved or
covered by buildings, which reduces the amount of surface water that can reach
the subsurface. If the surface cover at the site were disturbed or removed,

infiltration of surface water could present a more significant transport
mechanism.

• Tidal and seasonal fluctuations of the groundwater table may be possible
mechanisms to transport chemicals from soil to groundwater.

• Migration of chemicals in groundwater due to groundwater flow is a potential
transport mechanism.

• Migration of chemicals in groundwater along or through preferential pathways
is a potential transport mechanism; IR Site 31 contains numerous subsurface
utility trenches for water and gas lines and sanitary and storm sewers.

However, as summarized in Section 4.2, the groundwater contamination at IR Site 31 is
consistent with the OU-5/IR-02 VOC plume, and no site-specific release is known to
have occurred. Therefore, the groundwater contamination is addressed by the Alameda
Point IR Site 25/Annex IR-02 Groundwater RI/FS (ERRG 2004) and is subject to the
preferred alternative in the draft final proposed plan for OU-5 (biosparging, soil vapor
extraction, nutrient/microorganism enhancement, monitoring natural attenuation, and
institutional controls).
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Section 6
Human Health and Ecological Risk Assessments

A baseline HHRA and a Tier I screening-level ERA (consisting of Steps I and 2 of the
Navy policy for conducting ERAs) were performed to assess potential impacts on
human health and environmental receptors from exposure to chemicals at IR Site 31 in
the absence of any remedial actions. For this RI, refined exposure assessments per Step
3a of Navy policy were also included in the ERA. The HHRA and Tier I screening-level
ERA methodologies and results are presented in Appendices I and J, respectively.

Both the HHRA and the ERA evaluate current and future potential human health risks
and ecological impacts, respectively, with the assumption t:hat concentrations of
chemicals in soil and groundwater remain unchanged from current conditions. The
results of the risk assessments provide information for making decisions concerning the
necessity for action to reduce exposure.

6.1 Human Health Risk Assessment

The baseline HHRA was conducted in accordance with guidelines published by EPA in
the Risk Assessment Guidance for Superfund Part A (EPA :1989),Part B (EPA 1991b)
and Part E (EPA 2004a) and supporting documents and guidelines published by
Cal/EPA. Tables summarizing the results of the HHRA are presented in this section,
and the details and supporting calculations are presented in Appendix I.

6.1.1 Conceptual Site Model

The CSM summarizes the physical characteristics, distribution of chemicals, and
migration pathways at IR Site 31. The most frequently identified chemicals are metals
and PAHs. VOCs, SVOCs (other than PAHs), pesticides, and PCBs were reported in 10
percent or fewer of the soil samples (Figure 6-1).

As reported in Section 4 and Appendix H2, statistical analysis using DTSC policy for
arsenic, cadmium, chromium, and vanadium shows that these metals, and likely iron,
represent ambient populations. IR Site 31 was originally included in the area covered
by the Alameda Point pink background (TtEMI 2001). Therefore, in accordance with
the typical process at Alameda Point, metal concentrations at IR Site 31 were also
compared to those in the pink background. A total of 15 of 17 metals were found to
exceed Alameda Point pink background population concentrations (Appendix H1).
The evaluation in this report indicates that the Alameda Point pink background is not
applicable at IR Site 31 as was also concluded for adjacent IR Site 25 in the 2002 final
OU5 RI report (Neptune 2002).
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The finding that the metals are ambient is consistent with the absence of a pattern in the
distribution of metals in soil related to former Navy activities as discussed in Section 4.
There are elevated metals beneath the footprint of the former warehouse as well as
outside this footprint. The upper 2 to 4 feet is fill soil imported in the early 1990s for
construction of the Marina's Village Housing. The placement and thickness of fill is
described in the final construction design drawings in Appendix K.

Using the B[a]P equivalent value, the concentrations greater than the comparison level
of 620 _g/kg (see Section 4.1.3.2) are mainly found in the 4-.to 8-foot depth interval with
a few exceptions (BEI 2004a). Also, the locations with B[a]P equivalent concentrations
greater than 620 _g/kg are much more prevalent in the western half of IR Site 31. The
distribution of PAH concentrations as represented by the B[a]P equivalent values, and
supporting discussions are presented in Section 4.1.3.2.

The groundwater in the vicinity, and directly beneath IR Site 31, is impacted by benzene
and naphthalene. The nature of VOCs and naphthalene in groundwater beneath IR Site
31 is similar to the OU-5/IR-02 groundwater plume. There is no evidence in soil or
groundwater sample results of an impact specifically related to past activity at IR Site
31. As discussed in Section 4.2, the concentrations of benzene and naphthalene in
shallow groundwater are substantially less than the concentrations in deeper water,
probably due to natural degradation processes in shallow groundwater.

The chemical migration pathways for IR Site 31 include the migration of vapors from
soil and groundwater into indoor and outdoor air. In addition, particles of soil could
become airborne and be inhaled in outdoor air although there is a limited amount of
exposed soil at IR Site 31.

6.1.2 Data Evaluation

This section presents the data evaluation process used to select data for inclusion in the
risk assessment and for identification of COPCs. In addition to the data collected for

this RI, the data from the following investigations were also included in this risk
assessment:

• VOCs, non-PAH SVOCs, PCBs, and pesticides from soil sample data at 50 soil
sample locations for this RI (November 2005);

• VOCs from groundwater sample results from 11 temporary well locations for
this RI (November 2005);

• PAH soil data from the 2002 PAH assessment (BEI 2004a);

• PAH soil data from the 2003 PAH assessment (BEI 2004b);

• PAH soil data from the OU-5 RI (Neptune et al. 20021);
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• Surface soil sample data, from the 2001 parcel assessment (IT 2001) (3 locations);
and

• VOC groundwater data from 5 HydroPunch® locations sampled during the 2001
Parcel 178 assessment (IT 2001).

All validated and verified data from these investigations were used. Manganese was
not included in the work plan but was extrapolated by CDM from the raw data
packages. The results are unverified by the laboratory and are estimated. The health
risks associated with manganese are presented in Section 6.1.6.5.

In previous investigation data, there are 648 soil samples analyzed for PAHs from over
160 locations. From this RI, there are 120 samples analyzed for metals, VOCs, non-PAH
SVOCs, PCBs, and pesticides from 50 locations (see Section 3 for sample analyses
summaries). There are three additional analyses of pesticides and PCBs from three
surface soil samples collected as part of a Zone 16 - EBS Parcel 178 investigation (IT
2001). These three soil sampling locations are identified as 178-Z16-001 through 178-
Z16-003 on Figure 4-1. There are 16 shallow groundwater samples from 16 locations
with analyses for VOCs that are used in the risk assessment:. Table 3-4 has the details of
samples and analyses by location. Attachment I1 presents the samples used for the risk
assessment.

All chemicals reported in at least one sample at concentrations greater than the sample
quantitation limit were included as COPCs (Table 6-1). No chemicals were excluded
based on comparison to background concentrations. Screening criteria were not
applied to eliminate or screen out analytes from the risk assessment.

For estimating the migration of vapors from groundwater, the data from shallow
groundwater collected in this RI and the OU-5 RI (Neptune et al. 2002) investigation are
used. COPCs identified in groundwater are presented in Table 6-1. For estimating the
risks for future residential use of groundwater, completed risk calculations from the
Final Groundwater RI/FS for IR Site 25/IR-02 were used (ERRG 2004).

6.1.3 Exposure Assessment

IRSite 31 is currently used for Coast Guard housing, and this use is likely to continue
for the foreseeable future. The homes were constructed in the early 1990s and vapor
barriers were included to address any potential concerns with VOCs in the OU-5/IR-02
groundwater plume.

Currently residents are drinking water supplied by the East:Bay Municipal Utility
District. It is unlikely that residents would drink groundwater in the future; however,
in accordance with input from the regulatory agencies, groundwater use for drinking
water is included in the evaluation of future residential use of IR Site 31.
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Several exposure pathways (routes) for current and future :residential and construction
scenarios at IR Site 31 are considered complete for this risk assessment. The exposure
pathways, scenarios, and receptors are shown on the Conceptual Site Exposure Model
of Figure 6-1 and summarized below:

• Current Residential. Residential exposure routes include incidental soil
ingestion, dermal contact with soil, inhalation of particulates and vapors from
soil in outdoor air, inhalation of vapors from soil and groundwater in indoor air,
and ingestion of produce grown in local soil. Current exposure is assumed to
occur to COPCs in the upper 2 feet of soil except for vapors to indoor air where
all soil samples are included.

• Future Residential. Residential exposure routes include incidental soil
ingestion, dermal contact with soil, inhalation of particulates and vapors from
soil in outdoor air, inhalation of vapors from soil and groundwater in indoor air,
ingestion of groundwater, inhalation while showering with groundwater, and
ingestion of produce grown in local soil. Future exposure is assumed to occur to
COPCs in soil from 0- to 7-foot depth because future construction could bring
deeper soil to the surface.

• Construction. Construction exposure routes include incidental soil ingestion,
dermal contact with soil, inhalation of particulates from soil in outdoor air, and
inhalation of vapors in outdoor air. Construction worker exposure is assumed to
occur to COPCs in soil from 0- to 7-foot depth.

The risks for residential use of groundwater were taken from the Final Groundwater
RI/FS for IR Site 25/IR-02 (ERRG 2004). Dermal contact with groundwater by
construction or utility workers is considered to be an incomplete or insignificant
pathway and details of the rationale are included in Appendix I.

In soil, the exposure point concentration (EPC) was the lower of the 95 percent UCL of
the average chemical concentration or the maximum detected concentration. The
Student's t-test was used to calculate the EPC for normal data, the Land equation for
lognormal data, and the gamma value for data that fit a gamma distribution. The
approximate Chebyshev limit was used for nonparametric ,data. The distributions were
determined with EPA software, ProUCL. Tables I4-2 and I4-3 in Appendix I summarize
the soil EPCs used for the risk assessment for 0- to 2-foot depth and 0- to 7-foot depth,
respectively.

In shallow groundwater, the EPC for vapor migration modeling is the maximum
concentration found in any sample. One hypothetical sample was created that
consisted of the maximum concentrations for the volatile COPCs and was assumed to

be representative of all groundwater. Table I4-4 in Appendix I summarizes the
groundwater EPCs used for the risk assessment.
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6.1.4 Toxicity Assessment

Toxicological effects fall into two categories: (1) those that could potentially cause
cancer (carcinogens) and (2) those that cause other types of adverse health effects (non
carcinogens). The toxicity value for carcinogenic effects is called a cancer slope factor
(CSF), and the toxicity value for noncarcinogenic effects is called a reference dose (RfD).

Lead is evaluated with a site-specific DTSC value for lead in soil of 184 mg/kg with a
scenario including ingestion of homegrown produce and 322 mg/kg without ingestion
of homegrown produce calculated using local concentrations for lead in outdoor air and
drinking water supply (Cal/EPA 1999b).

The toxicity values were obtained from the table of PRGs published by EPA Region 9
(EPA 2004b) and confirmed by a review of the EPA Integrated Risk Information System
(IRIS)database (EPA 2004a). PRGs based on provisional toxicity values cannot be
confirmed as these data are not available to the public.

Total chromium analytical results were evaluated with a slope factor modified in
accordance with the EPA Region 9 PRGs to account for the presence of hexavalent
chromium. The health effects of iron are not considered additive with those for other

metals. Iron has a provisional toxicity value that has not been accepted by EPA or
Cal/EPA. Iron is thought to be a concern for blood overload, which is a unique target
organ compared to the other non-carcinogens. Also, there is evidence that increased
exposure to iron may not result in adverse health effects.

Toxicity values developed by Cal/EPA were also used in the risk assessment. The
Navy agrees at this time to evaluate Cal/EPA toxicity values but clearly and expressly
reserves the right to evaluate the legal and technical justification for these values and
accept or reject them before or at the time of the Navy cleanup decisions.

6.1.5 Risk Characterization

The risk characterization combines the amount of exposure with the toxicity value into
a numerical risk estimate. EPA and Cal/EPA risk estimates do not predict actual health
effects but are a tool for risk managers in these agencies to help them make decisions on
whether action should be taken to reduce exposure. Risk assessment calculations are
intentionally designed so that the actual risk will be less than the risk calculated in the
risk assessment, and could be zero.

6.1.5.1 Overview of Interpreting Risk Characterization Results

The risk estimate for potential carcinogenic effects is an individual excess cancer risk.
This represents the probability that an individual could have an increased risk of cancer
above his/her background risk. A risk of I x 10-6means that each individual has a I in
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1,000,000 probability that his/her risk of incurring cancer will increase above the
baseline cancer risk.

In accordance with EPA OSWER Directive 9355.0-30, the risk management range is
between 10-6and 10-4.

• Cancer risks below 10-6are considered insignificant.

• Cancer risks within the risk management range (10-6to 10-4)are evaluated based
on site-specific factors to determine if steps are needed to reduce exposure. The
site-specific information that could be considered by risk managers is discussed
in Section I7, Uncertainty Analysis.

• Cancer risks above 10-4could require action to prevent unacceptable exposure
from occurring now or in the future.

Noncancer adverse health effects for individual chemicals are expressed as hazard
quotients (HQs) or hazard index (HI) values when HQ values are added together. HI
values above I are evaluated closely and could warrant action to reduce exposure.

The cancer risks are total cumulative estimates and include metals present at
concentrations below background. However, EPA and Cal/EPA do not require
remediation of metals at concentrations below background and make risk management
decisions considering cancer risk without metals at ambient concentrations. Arsenic
and cadmium are removed from risk estimates based upon being ambient
concentrations per the DTSC policy and are not associated with a release from Navy
activities (Section 4.1.1 and Appendix H2).

The following tables are referenced in this section:

• Table 6-2 - Total EPA and Cal/EPA, plus site-specific cancer risk and noncancer
hazard by receptor;

• Table 6-3 - Total EPA and Cal/EPA cancer risk and noncancer hazard by
receptor and exposure pathway;

• Tables 6-4 to 6-6 - Current Resident: EPA and Cal/EPA cancer risk and
noncancer hazard risk drivers;

• Tables 6-7 to 6-9 - Future Resident: EPA and Cal/EF'A cancer risk and noncancer
hazard risk drivers; and

• Tables 6-10 and 6-11 - Future Construction Worker: EPA and Cal/EPA cancer
risk drivers.
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6.1.5.1.1 Cancer Risks - Current Residential Scenario

The total reasonable maximum exposure (RME) cancer risks (including ambient metals)
for EPA and Cal/EPA are 6 x 10-sand 4 x 10-4,respectively (see current residential
scenario in Table 6-2). The total RME cancer risks rank-ordered by exposure pathway
(Table 6-3) for EPA and Cal/EPA, respectively, are as follows"

• Ingestion of soil (3 x 10-5and 2 x 10-4);

• Ingestion of homegrown produce (2 x 10.5and I x 10-4);

• Dermal contact with soil (4 x 10-6and 2 x 10-5);

• Inhalation of vapors in indoor air (8 x 10-7and I x 105); and

• Inhalation of particulates/vapors in outdoor air (3 x 10-7and 5 x 10-7).

The majority of the cancer risk (about 90 percent) for EPA and Cal/EPA is associated
with arsenic in soil. The total cancer risk for arsenic is 5 x 10-s for EPA (Table 6-4) and
3 x 10-4for Cal/EPA (Table 6-5). Cadmium has a Cal/EPA cancer risk of 2 x 10-6. These
metals are present at ambient concentrations (Appendix H2).

Chemicals contributing to the residual cancer risk include PCBs, the pesticide dieldrin,
and benzo[a]pyrene. These chemicals were rarely detected. The risk assessment
assumes that these chemicals are present at every location when in fact all these

_' chemicals were rarely detected (i.e., 1 to 8 percent of the samples). The few locations
where these chemicals were found are dispersed, and there is no specific area of impact.

• A PCB (Aroclor 1016 for Cal/EPA only) was reported in I of 123 samples and
does not represent a widespread concern (EPA 1989).

• A PCB (Aroclor 1260) was reported in 9 of 123 samples and does not represent a
widespread concern (EPA 1989).

• Dieldrin was reported in I of 123 samples and does not represent a widespread
concern (EPA 1989).

• Benzo[a]pyrene, a PAH, was associated with a cancer risk of I x 10-5,which is in
the risk management range.

Most of the risk for organic chemicals is associated with the homegrown produce.
There are no community gardens in the Marina Village Housing now, and it is unlikely
that there will be in the future because open land is limited to recreational uses.

In indoor air, the EPA risk (8 x 10-7)is below the risk management range, and Cal/EPA
risk (1 x 10-5)is within the range. The majority (90 percent) of the Cal/EPA risk is due
to naphthalene in shallow groundwater at the maximum concentration found in any
sample. However, independent of any decisions made for IR Site 31, the concentrations
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of benzene and naphthalene in groundwater will be reduced as part of the preferred
alternative presented in the Final Proposed Plan for OU 5/IR-02 Groundwater (CDM
2005b). When the remedial goals for groundwater are met, within 8 to 10 years, the
indoor air risks for EPA and Cal/EPA will be well below I x 10-6. Also, the cancer risk
is based on 30 years of exposure, adding to the level of confidence that the current and
future cancer risks via inhalation of vapors from groundwater in the indoor air are well
below the risk management range.

The total EPA and Cal/EPA central tendency exposure (CTE) cancer risks (including
background risks) for the current residential scenario are I x 10-sand 8 x 10-5,
respectively. The respective CTE risks are shown on Table 6-2.

6.1.5.1.2 Cancer Risks - Future Residential Scenario

The total RME and CTE cancer risks (including ambient metals) for both EPA and
Cal/EPA are 2 x 10-2(Table 6-2). Exposure pathways with .cancer risks above the risk
management range include residential use of groundwater (ingestion and inhalation
while showering), ingestion of homegrown produce (Cal/EPA only), and ingestion of
soil (Cal/EPA only) (Table 6-3). Most of the total cumulative risk (99 percent) is
associated with benzene in groundwater. The risks for residential use of groundwater
were taken from the Final Groundwater RI/FS for Site 25/IR-02 (ERRG 2004).
Therefore, the risks are not shown on the calculation of percents by risk driving

chemicals in Tables 6-7 and 6-8. However, independent of any decisions made for IR
Site 31, the concentrations of benzene and naphthalene in groundwater will be reduced
as part of the preferred alternative agreed and presented in the Draft Final Proposed
Plan for OU 5/IR-02 Groundwater (CDM 2005b).

The remaining cancer risks are generally identical to those for the current resident, with
the minor exceptions of slight increases in EPA risks for dermal contact with soil and
inhalation of outdoor air from dust for COPCs in the 0 to 7 foot depth interval.

6.1.5.1.3 Cancer Risks - Construction Worker Scenario

The RME EPA and Cal/EPA cancer risks are 2 x 10-6and 6 x 10-6,respectively
(Table 6-2). For EPA, chromium has the highest individual cancer risk at I x 10-6
(Table 6-10). The Cal/EPA risk drivers are arsenic (4 x 10-6)and chromium (2 x 10-6)
(Table 6-11).

6.1.5.1.4 Cancer Risks - Without Ambient Metals

The statistical evaluation of metals data (Appendix H2) shows that the arsenic and
cadmium concentrations at IR Site 31 are ambient and not tlheresult of a release by
Navy activities. Arsenic and cadmium are the only two risk driver ambient metals
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included in the cancer risk calculations. Therefore, it is appropriate to consider the
cancer risk without these metals.

• The current residential cancer risk, without arsenic and cadmium in soil, is
within the risk management range, with an EPA cancer risk of 7 x 10-6and a
Cal/EPA cancer risk of 3 x 10-5(Table 6-2).

• The future residential cancer risk, without residential use of groundwater and
without arsenic and cadmium in soil, is within the risk management range, with
an EPA cancer risk of I x 10.5 and a Cal/EPA cancer risk of 4 x 10-S(Table 6-2).

The Navy agrees at this time to evaluate Cal/EPA toxicity values but expressly reserves
the right to evaluate the legal and technical justification for these values and accept or
reject them before or at the time of the Navy cleanup decisions.

Risks from exposure to PAHs are within the acceptable risk: management range.

6.1.5.1.5 Noncancer Hazards and Lead Results

This section presents the noncancer hazard and lead results for current and future
residential and construction scenarios at IR Site 31.

The RME HI values for current and future residential scenarios are 5 and 149

(Table 6-2), respectively. The noncancer hazard values are based on the most sensitive
receptor, a child from 0 to 6 years of age. Noncancer hazard values are the same for
EPA and Cal/EPA. The RME HI values including metals at ambient concentrations for
the current and future residential scenario are as follows:

• Residential use of groundwater (145 for future residents only);

• Ingestion of soil (4 for both current and future residents);

• Inhalation of vapors indoor air (0.4 for both current and future residents);

• Homegrown produce (0.3 for both current and future residents);

• Dermal contact with soil (0.1 for both current and future residents); and

• Inhalation of particulates and vapors in outdoor air (10.02for both current and
future residents).

The hazard value for ingestion of soil is 4, associated with several metals with
individual HQ values of less than I except iron with an HI of 2. However, iron toxicity
is not considered additive with the other non-carcinogens, and there is evidence that
there may not be any adverse health effects from increased exposure to iron in soil or
food. Also, statistical evaluation using DTSC policy for arsenic, cadmium, chromium,
and vanadium indicates that these metals, and likely iron, are ambient and not the
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result of a release from Navy activities (Appendix H2). Without these metals, the HI is
below 1.

The EPC for lead is well below the site-specific DTSC residential value.

The RME and CTE HI values for construction scenarios are 0.2 and well below the risk

management level of 1.

The lead EPCs of 61.5 and 40.6 mg/kg for the 0 to 2 foot and 0 to 7 foot depth intervals,
respectively, are well below the site-specific residential PRGs for lead in soil for
children (184 mg/kg for a scenario including ingestion of homegrown produce and
322 mg/kg for a scenario without ingestion of homegrown produce). The maximum
concentration in any sample of 168 mg/kg is also below the PRGs calculated in
Appendix I.

6.1.6 Uncertainty Analysis

Varying degrees of uncertainty exist in each step of the risk: assessment process. To
compensate for these uncertainties, EPA has developed toxicity values and exposure
parameters that will not underestimate the risk, if in fact, any risk exists. The following
subsections present the uncertainties specific to the HHRA conducted for IR Site 31 and
evaluate the potential impact of the uncertainties on the calculated risk estimates.

6.1.6.1 Data Evaluation

The data are considered adequate to support the risk assessment. For this 24.9-acre site,
there are 646 soil samples for PAHs from over 160 locations. There are 120 samples for
metals and 123 samples for VOCs, SVOCs, metals, PCBs, and pesticides from 50
locations (see Section 3 for sample analyses summaries). There are 16 shallow
groundwater samples from 16 locations with analyses for VOCs although some samples
have fewer analytes.

Appendix I, Section 17.1 presents information to show that six soil samples that were
not included in the EPC calculations would have no impact on the risk findings. Also,
Appendix I discusses the uncertainty associated with four chemicals that had reporting
(or sample quantitation) limits below risk-based screening levels that were not
identified in any of the 120 samples and thus not included as COPCs. Appendix I also
discusses manganese noncancer of 0.2, which is below the risk management level of 1.

6.1.6.2 Exposure Assessment

Uncertainties are also associated with the parameters presented as exposure and in the
quantification of exposure. In risk assessment, the actual exposure concentration is the
average concentration that an individual could be exposed to over his or her lifetime. In
soil, the 95 percent UCL is used as the EPC. However, for migration of vapors from
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groundwater to indoor air, the maximum concentration of each chemical found in any
sample from any location was used.

Each exposure assumption is designed to estimate the potential risk protectively. In
this risk assessment, for example, it was assumed that residents would engage regularly
in activities that would result in exposure to site COPCs over 30 years. It was also
assumed that the individual would be exposed for 24 hours per day and 350 days per
year for the entire 30-year duration. Although this scenario is highly unlikely, due to
frequency of relocation and time spent indoors, it provides a protective estimate of
exposure that would overestimate any actual risk.

Current residential exposure by Coast Guard personnel is likely to be substantially less
than 30 years. The reduction in risk due to shorter residency periods is roughly
proportional. For example, if a more typical exposure period for Coast Guard
personnel is 6 years, then the total EPA and Cal/EPA cancer risks will be 1/5th that
estimated using the standard assumption of 30 years of exposure. In this case, all
cancer risks would be well within the risk management range.

In comments in the Draft RI - Revision 1, DTSC requested that the exposure
assumptions presented in a recent DTSC note for military sites be used for IR Site 31
(Cal/EPA 2005). The residential exposure assumptions were reviewed because
residential risk is typically used as the initial basis for risk management decisions. The

_' DTSC note recommends a surface area for children that is 10 percent greater than that
used in the HHRA. The greatest change would be a 10 percent increase in the
noncancer risk, which would not change the risk assessment results or
recommendations. Also, the DTSC note states that these assumptions do not
necessarily apply to non-military facilities, which is the case for IR Site 31.

6.1.6.3 Indoor Air Exposure Assessment

Exposure via vapor migration from VOCs in groundwater may also be overestimated
because the risk is based on a hypothetical sample that includes the maximum
concentration of each chemical found in any sample. High concentrations of
naphthalene (2,030 and 1,700 ,g/L) were found at two locations in the OU-5/IR-02
groundwater plume. The other nine samples of shallow groundwater had much lower
concentrations. The Johnson and Ettinger model could overestimate the concentrations
in indoor air because the maximum concentrations are assumed to remain unchanged
for 30 years. In fact, remedial actions unrelated to IR Site 31 will result in decreasing
concentrations that could reach the cleanup level in 10 years. In addition, groundwater
concentrations within the shallow aquifer are lower near the groundwater table than at
depth.
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A study conducted by the Coast Guard on housing immediately to the north of IR Site
31 at Parcel 181 concluded that there was no evidence of vapor migration into indoor air
above ambient air concentrations. Indoor and outdoor air samples were collected in
2002 from the Coast Guard housing area, including North ]Housing located in Parcel 181
of OU-5 (TtEMI 2002a). Outdoor air samples were collected from five locations in
Parcel 181. Indoor air samples, including samples collected from crawl spaces, were
collected from both occupied and unoccupied residences located in Parcel 181. Indoor
air was sampled at 17 locations, and crawl-space air was sampled at 12 locations.

Statistical analyses of the indoor and outdoor air data were performed to compare
indoor air with outdoor air and crawl-space air with indoor air. Conclusions of this
study are as follows:

• The benzene concentrations in the crawl-space air were lower than in indoor air.
If groundwater is a source of benzene, it would be expected that concentrations
of VOCs in the crawl spaces would exceed the concentrations in the indoor air.

• VOC concentrations in indoor air were consistent with both outdoor air
concentrations and ambient air measurements for benzene in the San Francisco
Bay Area issued by the California Air Resources Board.

These conclusions suggest that although portions of the housing area in Parcel 181 are
located over groundwater plumes containing benzene and naphthalene, the
concentrations of these chemicals in indoor air are not above ambient conditions for the

San Francisco Bay Area. Risks to human health at OU-5 and adjacent areas are thus not
likely to differ from risks to human health in other areas of the San Francisco Bay Area.

6.1.6.4 Arsenic Risk Characterization

Arsenic concentrations at IR Site 31 are ambient in accordance with DTSC policy
(Appendix H2). Therefore, as discussed in Section 4.1.4, arsenic is not considered above
background in the site-specific risk calculations.

This section presents other information on the toxicity of arsenic that is relevant to the
risk management decisions and suggests that it is likely that the cancer risk for arsenic
calculated for this HHRA is an overestimate.

Studies of children exposed to arsenic in soil indicate that the assumptions used in this
HHRA likely overestimate exposure. This HHRA assumed that children (0 to 6 years of
age) ingest 200 milligrams of soil daily and that the arsenic in the soil is 100 percent
biologically available. However, more than 24 studies on arsenic in soil show that only
10 to 50 percent (with an average of 30 percent) of the arsenic is actually transferred into
the body (EPA 1996, Ruby et al. 1999, Rodriguez and Basts 1999, Roberts et al. 2002).
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Similar concentrations of arsenic are also found in other areas of Alameda Point. The

exposure point concentration for arsenic at IR Site 31 of 11.7 mg/kg (0-8 feet bgs) is
similar to the Alameda Point yellow background data set (which is remote from IR Site
31) at 11.9 mg/kg and lower than that for the adjacent East Housing Area of 16.3
mg/kg.

Decisions on concentrations of arsenic found acceptable by EPA and DTSC at other sites
are specific to those sites and the agencies may have considered other factors besides
health risk. However, for perspective on the concentrations at IR Sites 31, information
on these decisions is included. In 2004, DTSC agreed to a cleanup level of 36 mg/kg for
arsenic, which was above the background level of 5.4 mg/kg at Village at Green Hill,
Newcastle, Placer County, California (Montgomery Watson Harza [MWH] 2004). In
1996 EPA, agreed to a soil cleanup level for arsenic of 250 mg/kg for a residential
neighborhood in Montana based on 28 percent bioavailability (EPA 1996).

6.1.7 Final Groundwater RI/FS for Site 25/IR-02 Risk Assessment Results

The RME cancer risk from the groundwater RI/FS for ingestion of groundwater and
inhalation while showering is 2 x 10 -2, and the HI value is 1.45based on the Final
Groundwater RI/FS for IR Site 25/IR-02 (ERRG2004). There is uncertainty in using
these estimates as representative of residential use of groundwater at IR Site 31, but
none of the aspects of this uncertainty would likely result in lower risks. The ERRG

_, cancer risk is based on benzene and did not consider naphtlhalene a carcinogen. Also,
ERRG did not include dermal exposure to groundwater while showering. However,
these omissions would only increase the cumulative risk. Appendix I presents
additional information comparing the concentrations of benzene and naphthalene used
in the Final Groundwater RI/FS for Site 25/IR-02 and those found in groundwater at IR
Site 31.

The concentration of benzene in the groundwater used in the ERRG risk assessment of
494 lag/L is similar to the maximum concentration of benzene in all groundwater
samples, shallow and deep, at IR Site 31 of 480 _tg/L. The concentration of naphthalene
used in the IR Site 25/IR-02 RI risk assessment (4,171 _g/L) is similar to the maximum
concentration of naphthalene in all groundwater samples, shallow and deep, at IR
Site 31 (4,910 _g/L). This suggests that cancer risk estimated based on data from
groundwater at IR Site 31 health effects using a 95 percent UCL for residential use of
groundwater could be lower than those estimated in the ERRG risk assessment.

6.1.8 Conclusion

The EPA and Cal/EPA cancer risks and noncancer hazards are above the risk
management range when residential use of groundwater is considered. However, it is
unlikely that groundwater will be used as a source of drinking water because the
groundwater is too shallow to meet the sanitary requirements for a drinking water well,
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total dissolved solids are high, and the residents are supplied with drinking water from
an offsite source. In addition, remediation of the groundwater is being conducted as
part of the OU5/IR-02 plume, and the final remedy for OU-5 groundwater prohibits the
domestic use of groundwater until remedial goals are met.

Without residential use of groundwater, the cancer risks and noncancer hazards for
current and reasonable future use are associated with exposure to chemicals in soil and
indoor and outdoor air. The cancer risk and noncancer hazards without residential use

of groundwater are discussed below.

EPA and Cal/EPA make risk management decisions considering risk without ambient
metals, so it is appropriate to present the risk without metals present at ambient
concentrations. The statistical evaluation of arsenic and select other metals in soil

shows that arsenic, cadmium, chromium, vanadium and likely iron are ambient and not
the result of releases from Navy activities (Appendix H2).

The cancer risks without ambient metals (arsenic and cadmium) are below 10.4and
range from 7 x 10.6for current residential users for EPA to 4 x 10.5for reasonable future
residential users for Cal/EPA. The remaining cancer risk above 10-6is associated with
benzo[a]pyrene, PCBs, and dieldrin in soil, and VOCs in groundwater. The factors
which reduce or eliminate concerns for these chemicals are as follows:

• Benzo[a]pyrene - cancer risks are within the risk management range at I x 10-s.

• Three other chemical compounds with risks above I x 10.6were rarely detected
and do not represent a widespread exposure or threat to humans; they are PCBs
(Aroclor 1016 in I of 123 samples, Aroclor 1260 in 9 of 123 samples) and dieldrin
in I of 123 samples (EPA 1989). The risk assessment assumes that these
chemicals are present at every location when in fact all these chemicals were
rarely detected (i.e. 1 to 8 percent of the samples). The few locations where these
chemicals were found are dispersed, and there is no specific area of impact.

• Benzene, naphthalene and other VOCs in groundwater that contribute to vapors
in indoor air will be remediated as part of the OU-5/IR-02 groundwater plume.

As summarized in the bullets above, EPA and Cal/EPA cancer risks are at or below the
1 x 10.6for current and reasonable future exposure pathways when evaluations are
made following EPA guidance for addressing infrequently detected COCs and
following EPA and Navy policy for ambient metals. PAHs are within the acceptable
risk management range for Alameda Point.

Without iron and ambient metals, the HI is below 1. Iron in soil accounts for the
majority of the HI value (38 percent) for soil pathways. There is evidence that there are
not any adverse health effects from increased exposure to iron in soil and food.
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The EPC for lead is well below the site-specific DTSC residential values.

For construction exposure scenarios at IR Site 31, the cancer risks and noncancer hazard
values are within the risk management range.

6.2 Screening-Level Ecological Risk Assessment

A screening-level ERA was conducted by the Navy for this RI to estimate the potential
impacts of chemicals reported at concentrations above detection limits in soil at IR Site
31. The screening-level ERA is Tier I (Steps I and 2) of the Navy policy for conducting
ERAs (DON 1999, 2001b) and employs existing data and conservative assumptions
regarding contaminant exposure to evaluate whether additional assessment is
warranted. Step I develops the screening-level conceptual model through problem
formulation and toxicity evaluation. Step 2 prepares the exposure estimates and risk
calculations. The ERA process of the Navy policy is substantially identical to the ERA
Guidance for Superfund of EPA (1997a) and functionally equivalent to the ERA
guidance documents for the State of California.

This ERA also includes an evaluation of refined exposure estimates described by EPA
guidance (EPA 1997a) and Step 3a of Navy policy (DON 1999, 2001b). The
supplemental refined evaluation is presented in addition to the screening-level ERA
(rather than as part of the screening-level ERA) and as an aid to the risk managers. The
refined exposure estimates use exposure factors that are more realistic for the site than
the most-conservative values used in Steps I and 2. This step provides a refined list of
chemicals of potential ecological concern (COPECs).

A summary of the ERA is presented in this subsection, and complete details of the ERA
are presented in Appendix J. An ERA based on chemicals reported in groundwater is
not included in this report; this information is included in other reports (PRC and
Versar 1996, ERRG 2004).

6.2.1 Problem Formulation

The problem formulation evaluates potential exposure pathways between COPECs and
ecological receptors based on considerations for site characteristics, COPECs, and
representative organisms.

6.2.1.1 Facility Location and Description

IR Site 31 is located at the eastern end of Alameda Point and is bounded to the north by
IR Sites 25 and 30 and to the east and south by non-Navy property (the former FISCA
and Alameda Facility). The site is currently a residential setting. Adjacent land is
residential and schools. The Navy formerly used this site for residential purposes as
well as for parking and storage. The site includes 24.9 acres of land and is primarily
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covered by pavement and buildings (Figure 1-3). A portion of the site is occupied by
landscaped vegetation, such as shrubs and grass lawns.

The ground surface at IR Site 31 is flat, with an approximate elevation of 10 feet AMSL.
Depth to groundwater at the site ranges from 5 to 9 feet bgs. No naturally occurring
surface water bodies exist on Alameda Point.

6.2.1.2 Ecological Habitats at IR Site 31

Four ecological habitats occur within I mile of IR Site 31: barren habitat, urban habitat,
nonnative grassland habitat, and estuarine habitat. Urban habitat, as residential
housing, is the current and expected future habitat condition for IR Site 31.

Barren habitat occurs at IR Site 31 as bare soil, paved areas, and buildings. Barren
habitat also occurs on adjacent land at Alameda Point and in the cities of Oakland and
Alameda. Barren habitat generally offers little value to wildlife; it may serve as a
corridor between other habitats or as a place of brief resting, but it is not a significant
place of shelter.

Urban habitat occurs at IR Site 31 and on adjacent land at Alameda Point and in the
cities of Oakland and Alameda as ornamental shrubs, trees, and landscaped areas.
Urban habitat generally supports few wildlife species due to human disturbances and
limited vegetation. Urban habitat is the current and expected future habitat condition
for IR Site 31.

Nonnative grassland habitat occurs on Alameda Point far to the west of IR Site 31.
Nonnative grassland habitat offers shelter, forage, and nesting opportunities for a
variety of birds and small mammals.

Estuarine habitat occurs as intertidal and subtidal zones of the San Francisco Bay, such
as those at the Oakland Inner Harbor to the north of Alameda Point, Seaplane Lagoon
to the southwest of IR Site 31, and the main San Francisco Bay to the south of Alameda
Point. The estuarine habitat supports submerged aquatic vegetation, such as eelgrass,
numerous invertebrates, such as worms and small crustaceans, fish, birds, and marine
mammals.

6.2.1.3 Threatened, Endangered, and of-Concern Species

Special-status species for IR Site 31 are those plant and animal species that are classified
as threatened, endangered, or species-of-concern by state or federal agencies and that
are known to occur or have the potential to occur in the terrestrial or aquatic habitats in
the vicinity of IR Site 31 (California Department of Fish and Game [CDFG] 2004a,b,c,d).
Five plant species, 6 fish species, and 23 avian, mammalian,, and reptilian species
(including the American peregrine falcon, western snowy plover, California brown
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pelican, and California least tern) were identified as threatened, endangered, or species-
of-concern that occur or have the potential to occur in the vicinity of IR Site 30
(Table 6-12). Local environmental impact reports were used to evaluate the likelihood
of these species occurring at or in the vicinity of Alameda Point (LSA 2001; Wallace,
Roberts & Todd, LLC [WRT] 2002). Because of the barren and urban habitats at IR Site
31, the listed species are unlikely to occur at the site.

6.2.1.4 Identification of Chemicals of Potential Ecological Concern

The results of investigations at IR Site 31 indicate the presence of various organic and
inorganic chemical compounds in soil. Soil samples have been analyzed for VOCs,
SVOCs, pesticides, PCBs, and metals. Most of the SVOCs reported in soil samples were
PAHs. Any chemical reported in at least one soil sample collected at IR Site 31 was
included as a COPEC.

COPECs in soil were identified using analytical data collected from soil samples located
between 0 foot and 8 feet bgs. Average sample depths for samples that were
homogenized over a depth range did not exceed 6 feet. The initial COPEC list for soil
includes all chemicals that were reported at least once at a concentration greater than
the detection limit (Table 6-13).

6.2.1.5 Exposure Pathway Analysis

Exposure pathway analysis evaluates the potential for contact between the chemicals
reported in IR Site 31 soil and the ecological receptors that are representative of the
ecosystem at (or potentially at) the site.

Exposure of terrestrial organisms to soil at IR Site 31 is considered a potential
occurrence. Potential exposure of terrestrial organisms to Chemicals may occur by
direct contact, inhalation, incidental soil ingestion, and ingestion of food items that have
absorbed site contaminants. Exposure by direct (e.g., dermal) contact and inhalation is
not readily estimated or evaluated for ecological receptors; exposure by ingestion is
assumed to be a more significant contributor to total exposure than exposure by direct
contact or inhalation. Therefore, direct contact and inhalation exposures for terrestrial
receptors were not evaluated in this risk assessment.

6.2.1.6 Conceptual Site Model

The CSM can be described as a representation of the known, expected, and/or
predicted relationships between site COPECs and ecological receptors (Figure 6-1). The
CSM is based on current knowledge about IRSite 31. Urban habitat, as residential
housing, is the current and expected future habitat condition for IR Site 31.
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IR Site 31 investigations have reported the presence of VOCs, SVOCs (including PAHs),
pesticides, PCBs, and metals in soil. These are potential contaminants that could affect _
the ecological habitats and associated organisms occurring in the vicinity of IR Site 31.

Fate and transport mechanisms exist that provide models for potential exposure of
terrestrial organisms to COPECs. Soil COPECs generally maintain persistent forms and
stable concentrations by bonding with soil particles and materials. These soil COPECs
may migrate with soil erosion patterns and may bioaccumulate in local biota. The
transfer of soil COPECs to the biota of lower trophic levels (e.g., vegetation,
invertebrates, and small mammals) is estimated using bioaccumulation factors (BAFs).
A BAF is a ratio of the concentration of a chemical compound in biota (e.g., plants) to
the concentration in soil. Transfer to biota of higher trophic orders (e.g., predators) is
estimated using receptor-specific exposure factors.

Representative terrestrial receptors for IR Site 31 were selected based on a conservative
review of current site conditions, reuse plans, and potential habitat. The site is
presently residential and is currently covered primarily by paved surfaces. The City of
Alameda General Plan Amendment Environmental Impact Report (LSA 2002) has
designated the future use of the site as "medium-density residential" (LSA 2002).
Adjacent sites of Alameda Point have been identified as residential. No native or
natural habitat occurs or is expected to occur at IR Site 31 due to human activities.

Receptors that would be representative of lower trophic levels, such as plants or soil
invertebrates, are not expected to occur at IR Site 31 because the current and expected
site conditions do not include habitat areas for these receptors. Current and expected
vegetation would be limited to small landscaped areas.

This screening-level risk assessment evaluates birds and mammals of the major
terrestrial feeding guilds as potential ecological receptors. The deer mouse (Peromyscus
maniculatus) is a representative species for omnivorous mammals. The California
ground squirrel (Spermophilus beecheyi)is a representative species for herbivorous
mammals. The Alameda song sparrow (Melospiza melodiapusillula) is a representative
species for avian receptors that feed on a combination of invertebrates and plant
material. The American robin (Turdus migratorius) is a representative species for avian
receptors that feed primarily on terrestrial invertebrates. The red-tailed hawk (Buteo
jamaicensis) is a representative species for avian predators (raptors) that feed on small
mammals.

The CSM presents a model for evaluation based on a potential, but improbable, return
of IR Site 31 to native habitat. Since the current and expected use of IR Site 31 is not as
native habitat but as urban habitat, this model is designed to present a conservative
over-estimation of site-specific potential risk. A qualitative evaluation of the potential
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risk related to current and expected future site use is discussed with other uncertainties
_' in Section 6.2.5.

6.2.2 Ecotoxicity of Chemicals of Potential Ecological Concern

COPECs identified in soil are chemicals known or suspected to cause various adverse
responses in terrestrial wildlife. Guideline toxicity reference values (TRVs) originally
prepared by the Navy and the EPA Region 9 Biological Technical Assistance Group
(BTAG) (ERM-West 1998) are included in ERA guidance documents by Cal/EPA
(Cal/EPA 2000, 2002b). Wildlife TRVs are presented as an upper estimate and a lower
estimate of effect thresholds. The low-TRV, based on no-observed-adverse-effect-level
(NOAEL) data, represents a threshold below which no adverse effect is expected. The
high-TRV, based on an approximate midpoint of the range of effect levels, represents a
threshold at which an adverse effect is likely to occur. TRVs used in this screening-level
ERA are low-TRVs.

For compounds without a Navy-BTAG TRV, a TRV was selected from the scientific
literature. If literature-based values were not chronic NOAEL values, a factor of 0.1 was
used to convert to a chronic value, and a factor of 0.1 was used to convert to a NOAEL
value, as necessary (Calabrese and Baldwin 1993). If an avian TRV was unavailable for
a COPEC, the mammalian TRV was used with an adjustment factor of 0.1. An
allometric adjustment was applied to a TRV if the difference in body weight was more

_, than two orders of magnitude (Cal/EPA 1999a) between test species (usually standard
laboratory animals) and selected ecological receptors for the site.

6.2.3 Exposure Estimates

Exposure estimates represent the quantity of COPECs to wlhich the representative
ecological receptors are exposed. Soil exposure estimates are evaluated as a daily dose
for ingestion from soil.

6.2.3.1 Terrestrial Exposure Model

Exposure estimates for wildlife were developed from reported soil concentrations for
COPECs at IR Site 31. The wildlife exposure estimate was based on an ingestion-
exposure pathway. Maximum concentrations reported for each soil COPEC were
assumed to represent the concentration throughout the site. Soil COPECs for IR Site 31
are listed in Table 6-13.

Tissue residue concentrations of the COPECs in prey species at IR Site 31 were
estimated using soil-to-plant, soil-to-invertebrate, and soil-to-small-mammal BAFs.
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6.2.3.2 Exposure Factors

Exposure factors for the ingestion pathway for terrestrial wildlife include ingestion rate,
body weight, and site-use factors (SUF) (the ratio of the site area to the home range of
an ecological receptor). These exposure factors are specific for each ecological receptor
evaluated. Fractional intake, the dietary component, is specific for each receptor and
ingested medium (food type). Gastrointestinal assimilation efficiency and
bioavailability are specific to each receptor, ingested medium, and chemical compound.
For this screening-level risk assessment, conservative assumptions are used for
assimilation efficiency and site-use factors (values set to 1). The receptors are assumed
to experience no reduction in bioavailability and are also assumed to feed only at an
area influenced by conditions at IR Site 31.

Exposure factors were selected from available scientific literature, such as the EPA

Wildlife Exposure Handbook (EPA 1993b) and the California Wildlife Biology,
Exposure Factor, and Toxicity database (Cal/EPA 2002a). ]Minimum values were used
for body weight. Ingestion rates are estimated from body weight with predictive
equations.

6.2.4 Risk Estimation

The risk for potential ecological receptors is estimated by the HQ, obtained by dividing
the exposure dose estimate by the TRV.

Dose
HQ=

TRV
Where:

HQ = hazard quotient

Dose = daily exposure dose for a COPEC, mg/kg-day

TRV = toxicity reference value, mg/kg-day

HI values were calculated to assess the potential for cumulative effect from multiple
COPECs having similar modes of action. The HI was calculated as the sum of all of the
individual HQ values for a group of COPECs (e.g., metals and PAHs).

The screening-level risk estimate for IR Site 31 assumes thai: the site could be occupied
by a natural habitat in the future. Table 6-14 lists the HQ (HQ-low based on low-TRV)
for each soil COPEC and potential terrestrial wildlife receptor (mammals and birds).
Most of the HQ values for organic chemicals are less than or equal to 1, indicating that
those COPECs are unlikely to represent an ecological risk for terrestrial wildlife. Nine
PAH compounds, two pesticides, and most metals are presented with HQ values
exceeding 1, indicating potentially unacceptable ecological :risk. The COPECs with the
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highest HQ values from the five representative wildlife receptors are lead (HQ 900) and
nickel (HQ 800). Potential risk to terrestrial wildlife receptors should be further
evaluated with refined EPCs and refined exposure factors for the representative
receptors.

6.2.5 Uncertainty Analysis

In general, the risk characterization is more likely to overestimate than underestimate
the actual hazard of adverse ecological effects at IR Site 31 because of the conservative
nature of the assumptions used. In particular, uncertainties resulting from the
extrapolation of literature-based TRVs to the representative ecological receptors for the
site are due to differences in exposure scenarios, differential bioavailability, and
interspecies sensitivity differences. The risk assessment implemented adjustment
factors when these conditions were encountered to minimize the likelihood of

underestimating the effects. Therefore, use of the selected TRVs causes an
overestimation of the ecological risk.

For COPECs with estimated exposures lower than the toxicity benchmark values, the
probability of significant ecological hazard is very low. Potential risk from chemical
exposures that exceed the toxicity benchmark values cannot be eliminated from
consideration; however, marginal exceedances of the benchmark values would suggest
that significant levels of risk at the population or community level are not likely.

The screening-level risk estimate evaluates the potential ecological risk for a future-use
scenario in which the entire site is an ecological habitat even though this is an unlikely
future condition of the site. Such a risk estimate overestimates the potential risk
represented by the existing residential site use. A qualitative evaluation of the current
and expected future conditions is presented in the next section (6.3) with the refined
exposure estimates.

6.3 Refined Exposure Estimate (Step 3A)

This ERA includes a step for refined exposure estimates described by Step 3a of Navy
policy (DON 1999, 2001b) and EPA guidance (EPA 1997a). The refined exposure
estimate uses exposure factors that are more realistic for the site than the most
conservative values used for Steps I and 2. Only COPECs with HQ values exceeding 1
in Step 2 were retained for further risk estimation using refined exposure estimates
under Step 3a.

6.3.1 Refined Exposure Factors

The refined EPCs for soil COPECs are the 95 percent UCLs :representative of average
exposures at IR Site 31 presented in Table 6-13. The 95 percent UCL EPC was calculated
for each COPEC using distribution-dependent formulae (Appendix I, Section I4.3.1).
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The maximum concentration was used as the refined EPC !ifthe appropriate 95 percent
UCL was greater than the maximum concentration. For the calculations, COPECs
reported as not present at concentrations exceeding the detection limit were included as
values with a concentration of one-half the detection limit.

Exposure factors for terrestrial wildlife were refined to represent average site-specific
conditions for IR Site 31. Body weights, ingestion rates, and site-use factors were
revised. Mean values for adults were used to estimate ecological receptor body weight
and ingestion rate. Mean values were used for ecological receptor home range, which
were used to calculate site-specific SUF values (1.0 for deer mouse, ground squirrel, and
song sparrow; 0.92 for American robin; and 0.1 for red-tailed hawk).

6.3.2 Refined Risk Estimation

Refined risk estimations were prepared for terrestrial wildlife receptors using the
refined exposure estimates.

During the refined risk estimation, inorganic COPECs with concentrations not
statistically greater than the Alameda Point background concentrations were eliminated
from further evaluation.

Table 6-15 lists the refined HQ for each soil COPEC and potential terrestrial wildlife
receptor (mammals and birds). The refined HQ values for ,allof the PAHs and a few of
the metals (arsenic, barium, molybdenum, and thallium) did not exceed 1, indicating
that these COPECs are unlikely to represent an ecological risk for terrestrial wildlife.
These compounds are eliminated from further evaluation.

One pesticide and 11 metals are presented with refined HQ values exceeding 1,
indicating potentially unacceptable ecological risk. The COPECs with the highest HQ
values from the five representative wildlife receptors are lead (HQ 200) and nickel
(HQ 100). The refined HQ value did not exceed 5 for the other seven metals and the
pesticide (4,4'-DDE).

Two inorganic COPECs (antimony and beryllium) were not statistically greater than the
Alameda Point background concentrations and were eliminated from further
evaluation.

To further compare Alameda Point background exposures to site exposures, refined HQ
values for the remaining soil inorganic COPECs (cadmium, chromium, cobalt, copper,
lead, mercury, nickel, selenium, vanadium, and zinc) were prepared for the five
representative wildlife receptors based on the 95 percent UCL of the Alameda Point
background concentrations. The HQ values for Alameda Point background
concentrations suggest that a portion of the potential risk to terrestrial receptors from IR
Site 31 soil is accounted for by the Alameda Point background concentrations. Alameda
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Point background concentrations of lead represent a maximum refined HQ of 100,
which is approximately one-half of the maximum refined HQ calculated for the site.
Alameda Point background concentrations of nickel represent a maximum refined HQ
of 30, which is approximately one-third of the maximum refined HQ calculated for the
site.

Due to the uncertainties in the refined risk estimate, the refined HQ values are expected
to overestimate the potential risk characterization for the site-specific conditions. The
refined exposure risk estimates more likely overestimate than underestimate the actual
hazard of adverse ecological effects at IR Site 31 because of the conservative nature of
the assumptions used. A few of the exposure parameters are as likely to overestimate
as underestimate the exposure and risk, but the likelihood of overestimating the
exposure that is associated with the majority of the exposure parameters leads to an
overall likelihood of overestimating the exposure and risk. The conservative estimates
of potential toxic effects were the same for the screening-level ERA as for the refined
exposure risk estimates.

The refined risk estimate assumes a future site use as entirely an ecological habitat, and
therefore, overestimates the site-specific potential ecological risk because the site is

currently, and is expected to remain, residential rather than a natural habitat.
Ecological receptors would use the site under current and expected future conditions
much less than if a natural habitat were in place. To provide an estimate of potential

_' ecological risk relevant to the current site conditions, a SUF of 0.1 can be applied to each
representative ecological receptor. HQ values presented in Table 6-15 can be adjusted
by a factor of 0.1 to account for this assumption. The SUF value of 0.1 assumes that
10 percent of the residential area is available to ecological receptors for foraging activity.
This is similar to the adjacent IR Site 30 at which 13 percent of the site was landscaped
(BEI 2005a). Applying the 0.1 SUF to the HQ data in Table 6-15 would eliminate most
COPECs from concern. The remaining COPECs would have lower HQ values (lead 20
and nickel 10).

6.3.3 Risk Characterization and Summary

After completion of Tier I Steps 1 and 2, this screening-level ERA indicated several
organic and inorganic soil compounds as representing potentially unacceptable
ecological risk to terrestrial wildlife. Exposure estimates were further analyzed
according to the procedures of Step 3a to refine the COPEC list. The refined risk
estimates indicated potentially unacceptable ecological risk to terrestrial wildlife
receptors from I organic and 10 inorganic soil COPECs based on a model of returning
the site to native habitat.

Evaluation of the HQ values for Alameda Point background concentrations suggests
that a portion of the potential risk to terrestrial receptors from IR Site 31 soil is
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accounted for by the background concentrations (Table 6-16). A second statistical
analysis using a DTSC policy for arsenic, cadmium, chromium, iron, lead and
vanadium shows that arsenic, cadmium, chromium and vanadium are present at
ambient concentrations and likely iron as well (Appendix H2). It is possible that other
metals not included in the additional statistical analysis are also ambient.

The unacceptable potential ecological risk to terrestrial receptors, as indicated by
refined HQs ranging up to 200 for potential risk to the sparrow (due to lead exposure
from ingestion of soil invertebrates and incidental soil), may overstate the actual
potential for ecological hazards at IR Site 31. Terrestrial receptors, such as the sparrow,
were selected as a conservative representation of ecological receptors potentially
occurring at the site. The risk characterization would be most applicable if the site were
converted to a natural ecological habitat. Continued current site use as residential
limits the potential use of the site by ecological receptors because areas characterized by
human activity are avoided by ecological receptors, and the site surface is nearly
completely paved or occupied by buildings. Ecological risk to current and expected
terrestrial receptors is unlikely to exist due to the residential use and the absence of
suitable natural habitat.

Due to the overestimation of the potential exposure and ecological effects at the site by
this screening-level ERA, as well as the low risk estimates for current and expected
future habitat conditions and the unlikelihood of future development of terrestrial
habitat at the site, no further investigation or assessment of ecological risk for soil at IR
Site 31 is recommended.
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Table 6-1
Chemicals of Potential Concern in Soil and Groundwater

Surface Soil Vadose Zone Soil Shallow

Chemical (0-2 feet bgs) (0-7 feet bgs) Groundwater

Volatile Organic Compounds

Acenaphthene ,, ,_ w

Acenaphthylene w ,_ ,_
Acetone ,,

Anthracene _ _ ,,

Benzene _, ,_

Benzo(g,h,i)Perylene ,, _

Carbon disulfide ,_

Dibenzofuran _,

1,2-Dichloroethane ,_

Dichloromethane ,, _,

Ethylbenzene

Fluorene w w _,

4-Isopropyltoluene ,,
Methane ,_

Methylnaphthalene w

2-Methylnaphthalene ,' _'

MTBE ,'

Naphthalene ,, _, _,
Phenanthrene ,, _, ,,

Pyrene ,' ,' ,,

Styrene

Toluene w

1,2,4-Trimethylbenzene ,,

1,3,5-Trimethylbenzene ,,

Xylenes (total) w _ w

Semivolatile Organic Compounds

Benzo(a)Anthracene w ,_

Benzo(a)Pyrene _ ,,

Benzo(b)Fluoranthene ,, ,,

Benzo(k)Fluoranthene ,, _,

1,2-Benzphenanthracene ,, _,

Dibenz(A,H)Anthracene _ ,,

Fluoranthene ,, ,,
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Table 6-1 (continued)
Chemicals of Potential Concern in Soil and Groundwater

Surface Soil Vadose Zone Soil Shallow

Chemical (0-2 feet bgs) (0-7 feet bgs) Groundwater

Indeno(1,2,3-C,D)Pyrene _ ,,

Phenol ,_

Pesticides/Polychlorinated Biphenyls

Aroclor 1016 _, _,

Aroclor 1260 ,0 _,

4,4-DDD ,, _,

4,4-DDE _, _,

4,4-DDT _, ,_

Dieldrin _,

Endosuffan Sulfate ,, _,

Heptachlor ,,
Metals

Antimony _ ,,
Arsenic _, ,,

Barium ,, ,,

Beryllium _, _,

Cadmium ,' _,

Chromium _ ,,

Cobalt _, ,,

Copper _ ,,
Iron _, ,_

Lead _, ,,

Mercury ,, ,,

Molybdenum ,, ,,

Nickel ,, ,,

Selenium ,, ,,

Thallium _

Vanadium _, ,_

Zinc _, _,

bgs - below ground surface
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
MTBE - methyl tert-butyl ether
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Table 6-2

Human Health Risk Assessment by Receptor

Total Hazard
Exposure Scenario Cancer 1Cancer Index

CURRENT RESIDENTIAL

EPA RME 6E-05 7E-06 31,3

CTE 1E-05 2

Cal/EPA RME 4E-04 3E-05 31,3

CTE 8E-05 2

FUTURE RESIDENTIAL (Including residential use of groundwater)

EPA2 RME 2E-02 1E-054 149

CTE 2E-02 147

Cal/EPA RME 2E-02 4E-054 149

CTE 2E-02 147

CONSTRUCTION

EPA RME 2E-06 3E-07 0.2

CTE 2E-06 0.2

Cal/EPA RME 6E-06 .4E-07 0.2

CTE 6E-06 0.2

Notes:

1 Does not include ambient metals (arsenic, cadmium, chromium and vanadium) in soil,
see Section 4.1.4

2 Cal/EPA toxicity values were used in the calculation of cancer risk
for residential use of groundwater (ERRG 2004)

3 Without iron, Hazard Index = 1. Toxicological evidence indicates that a hazard value for iron
of 2 does not pose a health concern.

4 This cancer risk value does not include residential use of groundwater

Acronyms/Abbreviations:
Cal/EPA - California Environmental Protection Agency
CTE - central tendency exposure
ERRG - Engineering/Remediation Resources Group, Inc.
RME - reasonable maximum exposure
EPA - U.S. Environmental Protection Agency
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Table 6-3

Human Health Risk Assessment by Pathway
Reasonable Maximum Exposure

EPA Cal/EPA Hazard
Exposure Pathway Cancer Cancer Index

CURRENT RESIDENTIAL

Ingestion of soil 3E-05 2E-04 4

Dermal contact with soil 4E-06 2E-05 0.1

Direct Contact with Soil Subtotal 4E-05 2E-04 4

Inhalation of vapors in indoor air from soil 5E-08 5E-07 0.02

Inhalation of vapors in indoor air from
groundwater 8E-07 1E-05 0.4

Indoor Air Subtotal 8E-07 1E-05 0.4

Inhalation of vapors in outdoor air from soil 4E-09 3E-08 0.001

Inhalation of particulates in outdoor air from soil 3E-07 5E-07 0.01

Outdoor Air Subtotal 3E-07 5E-07 0.02

Ingestion of homegrown produce 2E-05 1E-04 0.3

Total without residential use of groundwater 6E-05 4E-04 5

Ingestion of groundwater and inhalation of vapors
while showering*

Total 6E-05 4E-04 5

FUTURE RESIDENTIAL

Ingestion of soil 3E-05 2E-04 4

Dermal contact with soil 5E-06 2E-05 0.1

Direct Contact with Soil Subtotal 4E-05 2E-04 4

Inhalation of vapors in indoor air from soil 5E-08 5E-07 0.02

Inhalation of vapors in indoor air from
groundwater 8E-07 1E-05 0.4

Indoor Air Subtotal 8E-07 1E-05 0.4

Inhalation of vapors in outdoor air from soil 4E-09 3E-08 0.001

Inhalation of particulates in outdoor air from soil 4E-07 6E-07 0.02

Outdoor Air Subtotal 4E-07 6E-07 0.02

Ingestion of homegrown produce 2E-05 1E-04 0.3

Total without residential use of groundwater 6E-05 4E-04 4

Ingestion of groundwater and inhalation of
vapors while showering* 2E-02 2E-02 145

Total with residential use of groundwater 2E-02 2E-02 149
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Table 6-3 (continued)
_' Human Health Risk Assessment by Pathway

Reasonable Maximum Exposure

EPA Cal/EPA Hazard
Exposure Pathway Cancer Cancer Index

CONSTRUCTION

Ingestion of soil 6E-07 3E-06 0.07

Dermal contact with soil 2E-07 1E-06 0.009

Direct Contact with Soil Subtotal 8E-07 4E-06 0.07

Inhalation of vapors in outdoor air from soil 2E-11 1E-10 0.000009

Inhalation of particulates in outdoor air from soil 1E-06 2E-06 0.1

Outdoor Air Subtotal 1E-06 2E-06 0.1

Total 2E-06 6E-06 0.2

* Cal/EPA toxicity values were used in the calculation of cancer risk for residential use of groundwater (ERRG 2004)

Cal/EPA - California Environmental Protection Agency
ERRG - Engineering/Remediation Resources Group, Inc.
EPA - U.S. Environmental Protection Agency

Reference:
ERRG 2004. Groundwater Remedial Investigation/Feasibility Study. Alameda Point Site 25/Annex IR-02. Final. October
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Table 6-4

Summary of Cancer Risk for Risk Drivers
Reasonable Maximum Exposure - EPA (Current Residential)

Scenario Time Frame: Current

Exposure Point: IR Site 31

Receptor Population: Residential

Receptor Age: Child/Adult
EPC CANCER RISK

Ingestion of Inhalation Inhalation Exposure Percent
Exposure Direct Indoor Dermal Inhalation Homegrown of Indoor of Outdoor Route of
Medium Chemical Contacta Vapor b Ingestion Contact of Dust Produce Air Air Total Total
0-2 feet

Semivolatile Organic Compounds
bgs

Soil Benzo(a)Pyrene 9.53E-02 -- 1E-06 5E-07 8E-11 1E-07 2E-06 3%

Pesticides/Polychlorinated Biphenyls

Aroclor 1260 1.92E-02 - 6E-08 3E-08 4E-12 1E-06 1E-06 2%

Dieldrin 5.00E-04 - 1E-08 4E-09 9E-13 1E-06 1E-06 2%

Metals

Arsenic 1.25E+01 -- 3E-05 3E-06 2E-08 2E-05 5E-05 88%

Risk Drivers Across
Soil 3E-05 3E-O6 2E-08 2E-05 0E+00 0E+00 6E-05

Risk Drivers Across Groundwater 0E+00 0E+00 OE+00 0E+00 OE+00 0E+00 0E+00

Total Risk Across All Media and All

Exposure Routes 3E-05 4E-06 3E-07 2E-05 8E-07 4E-09 6E-05

a Units for soil concentrations are milligrams per kilogram (nag/kg) bgs - below ground surface
bUnits for vapor phase are milligrams per cubic Inaeter(nag/na 3) EPC - exposure point concentration

IR - Installation Restoration

EPA - U.S. Environmental Protection Agency
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Table 6-5

Summary of Cancer Risk for Risk Drivers
Reasonable Maximum Exposure - Cal/EPA (Current Residential)

Scenario Time Frame: Current

Exposure Point: IR Site 31
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK

Ingestion of Inhalation Inhalation Exposure Percent
Exposure Chemical Direct Indoor Dermal Inhalation Homegrown of Indoor of Outdoor Route of
Medium Contacta Vaporb Ingestion Contact of Dust Produce Air Air Total Total

0-2 feet bgs Semivolatile Organic Com _ounds
Soil Benzo(a)Pyrene 9.53E-02 - 2E-06 9E-07 4E-11 2E-07 3E-06 1%

Pesticides/Polychlorinated Biphenyls
Aroclor 1016 2.12E-02 - 2E-07 8E-08 5E-12 1E-05 1E-05 3%
Aroclor 1260 1.92E-02 - 1E-07 7E-08 4E-12 3E-06 3E-06 1%
Dieldrin 5.00E-04 - 1E-08 4E-09 9E-13 1E-06 1E-06 0.3%
Metals
Arsenic 1.25E+01 - 2E-04 2E-05 2E-08 1E-04 3E-04 91%

Cadmium 3.90E-01 -- 2E-07 7E-10 7E-10 2E-06 2E-06 1%
Risk Drivers Across Soil 2E-04 2E-05 2E-08 1E-04 0E+00 0E+00 3E-04

Groundwater Volatile Organic Compounds
Benzene 1.37E-01 1.84E-04 3E-06 3E-06 1%

I Naph_alene 2.03E+00 5.26E-04 9E-06 9E-06 3%
Risk Drivers Across

Groundwater 0E+00 0E+00 0E+00 0E+00 1E-05 0E+00 1E-05
Total Risk Across All Media

and All Exposure Routes 2E-04 2E-05 5E-07 1E-04 1E-05 3E-08 4E-04
Units for soft concentrations are milligrams per kilogram (mg/kg); units for groundwater concentrations are milligrams per liter (mg/L)

" Units for vapor phase are milligrams per cubic meter (mg/m 3)
bgs - below ground surface
Ca]/EPA - California Environmental Protection Agency
EPC - exposure point concentration
IR - Installation Restoration
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Table 6-6

Summary of Hazard Index for Risk Drivers
Reasonable Maximum Exposure - EPA (Current Residential)

Scenario Time Frame: Current

Exposure Point: IR Site 31

Receptor Population: Residential

Receptor Age: Child
EPC HAZARD INDEX

Inhalation
Ingestion of Inhalation of Exposure Percent

Exposure Direct Indoor Dermal Inhalation Homegrown of Indoor Outdoor Route of
Medium Chemical Contacta Vapor b Ingestion Contact of Dust Produce Air Air Total Total

0-2 feet b_s Metals
Soil Arsenic 1.25E+01 -- 5E-01 5E-02 -- 1E-01 7E-01 14%

Chromium 5.39E+01 -- 2E-01 6E-03 1E-02 - 2E-01 5%
Iron 4.13E+04 -- 2E+00 5E-02 -- -- 2E+00 38%
Thallium 1.69E+00 -- 3E-01 9E-03 -- - 3E-01 7%
Vanadium 5.79E+01 -- 7E-01 2E-02 -- - 8E-01 16%

Risk Drivers Across Soil 4E+00 1E-01 1E-02 1E-01 0E+00 0E+00 4E+00

Risk Drivers Across Groundwater 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 OE+O0

Hazard index Across All Media and All Exposure
Routes 4E+00 1E-01 1E-O2 3E-01 4E-01 1E-03 5E+O0

a Units for soil concentrations are milligrams per kilogram (mg/kg)
Units for vapor phase are milligrams per cubic meter (mg/m 3)

bgs - below ground surface
EPC - exposure point concentration
IR - Installation Restoration

EPA - U.S. Environmental Protection Agency
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Table 6-7

Summary of Cancer Risk for Risk Drivers
Reasonable Maximum Exposure - EPA (Future Residential)

Scenario Time Frame: Future

Exposure Point: IR Site 31

Receptor Population: Residential

Receptor Age: Child/Adult
EPC CANCER RISK

Inhalation
Ingestion of Inhalation of Exposure

Exposure Direct Indoor Dermal Inhalation Homegrown of Indoor Outdoor Route Percent
Medium Chemical Contacta Vapor b Ingestion Contact of Dust Produce Air Air Total of Total

0-7 feet bgs Semivolatile Or_ anic Compounds
Soil Benzo(a)Pyrene 3.41E-01 4E-06 2E-06 3E-10 5E-07 6E-06 10%

Pesticides/Polychlorinated Biphenyls
Aroclor 1260 1.91E-02 6E-08 3E-08 4E-12 1E-06 1E-06 2%
Dieldrin 5.00E-04 1E-08 4E-09 9E-13 1E-06 1E-06 2%
Metals

Arsenic 1.17E+01 3E-05 3E-06 2E-08 2E-05 5E-05 79%
Risk Drivers Across Soil 3E-05 4E-06 2E-08 2E-05 0E+00 0E+00 6E-05
Risk Drivers Across Groundwater 0E+00 0E+00 0E+00 0E+O0 0E+00 0E+00 0E+00

Total Risk Across All Media and All Exposure Routes 3E-05 5E-06 4E-07 2E-05 8E-07 4E-09 6E-05

Units for soil concentrations are milligrams per kilogram (mg/kg)
bUnits for vapor phase are milligrams per cubic meter (mg/m 3)

bgs - below ground surface
EPC - exposure point concentration
IR - Installation Restoration

EPA - U.S. Environmental Protection Agency
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Table 6-8

Summary of Cancer Risk for Risk Drivers
Reasonable Maximum Exposure - CaVEPA (Future Residential)

Scenario Time Frame: Future

Exposure Point: IR Site 31
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCERRISK

Inhalation
Exposure Direct Indoor Dermal Inhalation Ingestion of Inhalation Exposure Percent
Medium Chemical Ingestion Homegrown of Indoor of

Contacta Vaporb Contact of Dust Produce Air Outdoor RouteTotal of Total
Air

0-7 feet bgs Semivolatile Organic Compounds
Soil Benzo(a)Pyrene 3.41E-01 6E-06 3E-06 2E-10 8E-07 1E-05 3%

Pesticides/Polychlorinated Biphenyls
Aroclor 1016 1.99E-02 2E-07 7E-08 5E-12 1E-05 1E-05 3%
Aroclor 1260 1.91E-02 1E-07 7E-08 4E-12 3E-06 3E-06 1%
Dieldrin 5.00E-04 1E-08 4E-09 9E-13 1E-06 1E-06 0.3%
Metals

Arsenic 1.17E+01 2E-04 2E-05 2E-08 1E-04 3E-04 87%
Cadmium 3.08E-01 2E-07 6E-10 5E-10 2E-06 2E-06 1%
Risk Drivers Across Soil 2E-O4 2E-05 2E-08 1E-04 0E+00 0E+00 3E-04

Groundwater Volatile Organic Compounds
Benzene 1.37E-01 1.84E-04 3E-06 3E-06 1%
Naphthalene 2.03E+00 5.26E-04 9E-06 9E-06 3%
Risk Drivers Across Groundwater 0E+00 0E+00 0E+00 0E+00 1E-05 0E+00 1E-05

Total Risk Across All Media and All Exposure Routes 2E-04 2E-05 6E-07 1E-04 1E-05 3E-08 4E-04

aUnits for soil concentrations are milligrams per kilogram (mg/kg); units for groundwater concentrations are milligrams per liter (mg/L)
bUnits for vapor phase are milligrams per cubic meter (mg/m 3)
bgs - below ground surface
Cal/EPA - California Environmental Protection Agency
EPC - exposure point concentration
IR - Installation Restoration
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Table 6-9

Summary of Hazard Index for Risk Drivers
Reasonable Maximum Exposure - EPA (Future Residential)

Scenario Time Frame: Future
Exposure Point: IR Site 31
Receptor Population: Residential
Receptor Age: Child

EPC HAZARD INDEX

Exposure Chemical Direct Indoor Ingestion Dermal Inhalation Ingestion of Inhalation Inhalation Exposure PercentHomegrown of Indoor of Outdoor Route of
Medium Contacta Vapor b Contact of Dust Produce Air Air Total Total

0-7 feet bgs Metals
Soil Arsenic 1.17E+01 5E-01 4E-02 -- 1E-01 6E-01 15%

Chromium 6.38E+01 3E-01 8E-03 1E-02 - 3E-01 7%

Iron 3.86E+04 2E+00 5E-02 - - 2E+00 38%
Thallium 1.23E+00 2E-01 7E-03 -- -- 2E-01 6%
Vanadium 5.12E+01 7E-01 2E-02 -- - 7E-01 15%
Risk Drivers Across Soil 3E+00 1E-01 1E-02 1E-01 0E+00 0E+00 4E+00

Groundwater Volatile Organic Compounds
Naphthalene 2.03E+00 5.26E-04 4E-01 4E-01 9%
Risk Drivers Across
Groundwater 0E+00 0E+00 0E+00 0E+00 4E-01 0E+00 4E-01

Hazard Index Across All Media and All I

Exposure Routes 4E+00 1E-01 i 2E-02 3E-01 4E-01 1E-03 4E+00

_Units for soil concentrations are milligrams per kilogram (mg/kg); units for groundwater concentrations are milligrams per liter (mgiL)
bUnits for vapor phase are milligrams per cubic meter (mg/m 3)
bgs - below ground surface
EPC - exposure point concentration
IR - Installation Restoration

EPA - U.S. Environmental Protection Agency
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Table 6-10

Summary of Cancer Risk for Risk Drivers
Reasonable Maximum Exposure - EPA (Construction)

Scenario Time Frame: Future

Exposure Point: IR Site 31

Receptor Population: Construction

Receptor Age: Adult
EPC CANCER RISK

Inhalation

Exposure Direct Outdoor Ingestion Dermal Inhalation of Exposure Percent
Medium Chemical Contacta Vaporb Contact of Dust Outdoor Route Total of Total

Air

0-7 feet bgs Semivolatile Organic Compounds
Soil Benzo(a)Pyrene 3.41E-01 - 6E-08 9E-08 9E-10 1E-07 8%

Metals
Arsenic 1.17E+01 - 5E-07 1E-07 6E-08 7E-07 36%
Chromium 6.38E+01 - - - 1E-06 1E-06 51%

Risk from Risk Drivers Across Soil 6E-07 2E-07 1E-06 0E+00 2E-06

Total Risk Across All Media and All Exposure Routes 6E-07 2E-07 1E-06 2E-11 2E-06

a Units for soil concentrations are milligrams per kilogram (mg/kg)
bUnits for vapor phase are milligrams per cubic meter (mg/m 3)
bgs - below gromld surface
EPC - exposure point concentration
IR - Installation Restoration

EPA - U.S. Environmental Protection Agency
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Table 6-11

Summary of Cancer Risk for Risk Drivers
Reasonable Maximum Exposure - Cal/EPA (Construction)

Scenario Time Frame: Future

Exposure Point: IR Site 31

Receptor Population: Construction

Receptor Age: Adult
EPC CANCER RISK

Inhalation
of Exposure

Exposure Direct Outdoor Dermal Inhalation Outdoor Route Percent
Medium Chemical Contacta Vaporb Ingestion Contact of Dust Air Total of Total

0-7 feet bgs Metals

Soil Arsenic 1.17E+01 -- 3E-06 8E-07 5E-08 4E-06 65%

Chromium 6.38E+01 - - - 2E-06 2E-06 29%

Risk from Risk Drivers Across Soil 3E-06 8E-07 2E-06 0E+00 6E-06

Total Risk Across All Media and All Exposure 3E-06 1E-06 2E-06 1E-10 6E-06Routes

a Units for soil concentrations are milligrams per kilogram (mg/kg)
bUnits for vapor phase are milligrams per cubic meter (mg/m 3)
bgs - below ground surface
,,_aJ/LI _ - _aJdfuHua EiLvliu_tuL¢nu_ • ZULU__UUll_H_-y
EPC - exposure point concentration
IR - Installation Restoration
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Table 6-12

Special-Status Species Occurring or
Potentially Occurring in the Habitats of Alameda Point

Scientific Name Common Name Status

Plants

Cordylanthus maritimus palustris Point Reyes bird's-beak CNPS-1B

Holocarpha macradenia Santa Cruz tarplant FT/SE

Horkelia cuneata sericea Kellogg's horkelia CNPS-1B

Lasthenia conjugens Contra Costa goldfields FE/CNPS-1B

Sanicula maritime Adobe sanicle SR

Fish

Acipenser medirostris Green sturgeon FSC/CSC

Eucyclogobius newberryi Tidewater goby FE/CSC

Hypomesus transpaciJicus Delta smelt FT/ST

Oncorhynchus rnykiss Steelhead FT/CSC

Oncorhynchus tshawytscha Chinook salmon, winter run. FE/SE

Spirinichus thaleichthys Longfin smelt FSC/CSC

Reptiles

Masticophis lateralis euryxanthus Alameda whipsnake FT/ST

Mammals

Corynorhinus townsendii Townsend's western big-eared bat FSC/CSC
townsendii

Eumetopias jubatus Steller sea lion FT

Eumops perotis californicus California mastiff bat FSC/CSC

Neotomafuscipes annectens San Francisco dusky-footed woodrat FSC/CSC

Reithrodontomys raviventris Salt marsh harvest mouse FE/SE

Scapanus latimanus parvus Alameda Island mole FSC/CSC

Sorex vagrans halicoetes Salt marsh wandering shrew FSC/CSC

Birds

Athene cunicularia Burrowing owl FSC/CSC

Charadrius alexandrinus nivosus Western snowy plover FT/CSC

Circus cyaneus Northern harrier CSC

Elanus leucurus White-tailed kite FSC/CFP
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Table 6-12 (continued)
_p' Special-Status Species Occurring or

Potentially Occurring in the Habitats of Alameda Point

Scientific Name Common Name Status

Eremophiliaalpestris actia California horned lark CSC

Birds

Falcoperegrinus anatum American peregrine falcon FSC/SE

Geothlypis trichas sinuosa Salt marsh common yellowthroat FSC/CSC

Lanius ludovicianus Loggerhead shrike FSC/CSC

Laterallus jamaicensis coturniculus California black rail FSC/ST

Melospiza melodiapusillula Alameda song sparrow FSC/CSC

Pelecanus occidentalis californicus California brown pelican FE/SE

Phalacrocorax auritus Double-crested cormorant CSC

Rallus Iongirostris obsoletus California clapper rail FE/SE

Sterna antillarum browni California least tern FE/SE

1B - plants rare, threatened, or endangered in California and elsewhere
CFP - California Department of Fish and Game - fully protected
CNPS - California Native Plant Society

CSC - California special-concern species
FE- federally listed - endangered
FSC - federal special-concern species
FT - federally listed - threatened
SE - California state listed - endangered
SR - California state listed - rare
ST - California state listed - threatened
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Table 6-13
Soil COPECs for IR Site 31

Refined

Exposure
Minimum Maximum Standard 95% Point Frequency

Background Detection Detection Mean Deviation UCL Concentration a of
COPEC Comparison (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg} Detection

Volatile Organic Compounds b

benzene NA 1°00E-03 3.00E-03 2.59E-03 3.55E-04 2.73E-03 2.73E-03 2/120

methylene chloride
(dichloromethane) NA 8.00E-04 2.00E-03 2.55E-03 4.60E-04 2.74E-03 2.00E-03 5/120

xylenes, total NA 5.00E-04 3.00E-03 5.14E-03 9.16E-04 5.50E-03 3.00E-03 3/120

Semivolatile Organic Compounds b

phenol NA 2.00E-01 3.00E-01 1.33E+01 3.46E+01 2.70E+01 3.00E-01 2/120

Polynuclear Aromatic Hydrocarbons b

acenaphthene NA Z30E-04 2.90E+00 1.87E-02 1.19E-01 3.92E-02 3.92E-02 454/646

acenaphthylene NA 1.60E-04 1.20E+00 1.86E-02 6.52E-02 2.98E-02 2.98E-02 515/646

anthracene NA 2.30E-04 5.00E+00 3.15E-02 2.13E-01 6.81E-02 6.81E-02 529/646

benzo(a)anthracene NA 2.30E-04 1.50E+01 1.03E-01 7.00E-01 2.24E-01 2.24E-01 574/646

benzo(b)fiuoranthene NA 2.30E-04 1.20E+01 1.33E-01 6.26E-01 2.41E-01 2.41E-01 ] 614/646
benzo(k)fluoranthene NA 2.40E-04 1.30E+01 1.05E-01 6.40E-01 2.15E-01 2.15E-01 I 560/646

benzo(g,h,i)perylene NA 3.40E-04 1.30E+01 1.62E-01 7.82E-01 2.96E-01 2.96E-01 596/646

benzo(a)pyrene NA 1.70E-04 2.10E+01 1.62E-01 1.04E+00 3.41E-01 3.41E-01 600/646

chrysene (1,2-benzphenanthracene) NA 1.90E-04 1.80E+01 1.49E-01 8.71E-01 2.98E-01 2.98E-01 599/646

dibenz(a,h)anthracene NA 2.30E-04 1.70E+00 2.91E-02 8.98E-02 4.45E-02 4.45E-02 539/646

fluoranthene NA 3.80E-04 3.50E+01 2.57E-01 1.93E+00 5.88E-01 5.88E-01 592/646

fluorene NA 1.70E-04 1.80E-01 1.46E-02 3.56E-02 2.07E-02 2.07E-02 496/646
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Table 6-13 (continued)

Soil COPECs for IR Site 31

Refined

Exposure
Minimum Maximum Standard 95% Point Frequency

Background Detection Detection Mean Deviation UCL Concentration a of
COPEC Comparison (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Detection

indeno(1,2,3-c,d)pyrene NA 2.70E-04 1.40E+01 1.52E-01 7.82E-01 2.86E-01 2.86E-01 566/646

2-methylnaphthalene NA 2.40E-04 2.60E-01 1.60E-02 3.69E-02 2.23E-02 2.23E-02 520/646

naphthalene NA 2.40E-04 1.60E+00 2.33E-02 8.39E-02 3.77E-02 3.77E-02 538/646

phenanthrene NA 3.10E-04 2.40E+01 1.01E-01 9.55E-01 2.65E-01 2.65E-01 569/646

pyrene NA 2.90E-04 4.70E+01 3.30E-01 2.64E+00 7.82E-01 7.82E-01 613/646
Pesticides

4,4'-DDD NA 4.00E-04 5.00E-03 8.85E-03 7.66E-03 1.19E-02 5.00E-03 3/123

4,4'-DDE NA 1.00E-04 3.00E-02 8.84E-03 7.88E-03 1.19E-02 1.19E-02 8/123

4,4'-DDT NA 2.00E-04 2.60E-03 8.96E-03 7.68E-03 1.20E-02 2.60E-03 5/123

dieldrin NA 5.00E-04 5.00E-04 8.96E-03 7.68E-03 1.20E-02 5.00E-04 1/123

endosulfan sulfate NA 4.00E-03 4.00E-03 1.49E-02 1.28E-02 2.00E-02 4.00E-03 1/123

heptachlor NA 5.00E-04 5.00E-04 5.07E-03 4.35E-03 6.78E-03 5.00E-04 1/123

Poiychiorinated Biphenyis

Aroclor 1016 NA 4.70E-02 4.70E-02 1.88E-02 2.87E-03 1.99E-02 1.99E-02 1/123

Aroclor 1260 NA 5.00E-03 2.00E-02 1.79E-02 2.95E-03 1.91E-02 1.91E-02 9/123
Metals

antimony <Bkgd 1.40E-01 3.20E+00 1.62E+00 1.19E+00 2.10E+00 2.10E+00 17/120

arsenic >Bkgd 2.30E+00 4.24E+01 1.06E+01 7.37E+00 1.17E+01 1.17E+01 120/120

barium >Bkgd 3.09E+01 4.76E+02 1.67E+02 1.05E+02 1.84E+02 1.84E+02 120/120

beryllium <Bkgd 6.50E-03 6.60E-01 1.98E-01 1.39E-01 2.53E-01 2.53E-01 75/120
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Table 6-13(continued)
Soil COPECsfor IRSite31

Refined

Exposure
Minimum Maximum Standard 95% Point Frequency

Background Detection Detection Mean Deviation UCL Concentration a of
COPEC Comparison (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Detection

cadmium >Bkgd 1.70E-02 1.50E+00 2.75E-01 2.19E-01 3.08E-01 3.08E-01 98/120
chromium >gkgd 3.00E+00 1.97E+02 5.77E+01 3.86E+01 6.38E+01 6.38E+01 120/120

cobalt >Bkgd 5.50E+00 2.86E+01 1.49E+01 5.06E+00 1.57E+01 1.57E+01 120/120

copper >gkgd 3.60E+00 1.18E+02 3.54E+01 2.09E+01 3.88E+01 3.88E+01 120/120

iron >Bkgd 1.05E+04 6.70E+04 3.39E+04 1.20E+04 3.86E+04 3.86E+04 120/120

lead >gkgd 6.10E+00 1.68E+02 2.84E+01 3.07E+01 4.06E+01 4.06E+01 120/120

mercury >Bkgd 1.30E-01 2.40E+00 6.24E-01 5.35E-01 7.06E-01 7.06E-01 97/120

molybdenum >Bkgd 4.70E-01 2.50E+00 1.58E-01 2.77E-01 2.68E-01 2.68E-01 4/120

nickel >Bkgd 2.40E+00 4.74E+02 9.47E+01 1.02E+02 1.35E+02 1.35E+02 120/120

selenium >Bkgd 8.80E-01 3.10E+00 5.19E-01 5.88E-01 7.53E-01 7.53E-01 13/120

thallium >Bkgd 4.80E-01 3.70E+00 8.73E-01 9.07E-01 1.23E+00 1.23E+00 44/120

vanadium >Bkgd 2.09E+01 1.04E+02 4.85E+01 1.77E+01 5.12E+01 5.12E+01 120/120

zinc >Bkgd 2.75E+01 9.01E+02 1.03E+02 8.34E+01 1.37E+02 1.37E+02 120/120

_m_u exposure point concentration, smaller value of the 95 percent UCL and maximum detected concentratmn
borganic compounds are grouped into categories according to toxicity assessment protocols used in the ecological risk assessment

95%UCL - 95 percent upper confidence level of the arithmetic mean, distribution dependent
>Bkgd - site data were statistically greater than the background data; see Appendix H for statistical analyses details
< Bkgd - site data were not statistically greater than the background data; see Appendix H for statistical analyses details
COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
IR - Installation Restoration (Program)
NA - not analyzed for statistical difference from background
mg/kg - milligrams per kilogram
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Table 6-14

Terrestrial Wildlife Receptor-Specific Hazard Quotients (HQ-Low)

California Alameda Red-

Deer Ground Song American tailed
COPEC Mouse Squirrel Sparrow Robin Hawk Maximum

Volatile Organic Compounds

benzene 1E-04 4E-05 1E-03 1E-03 1E-04 1E-03

methylene chloride 6E-04 3E-04 4E-03 2E-03 4E-04 4E-03

xylenes, total 8E-03 1E-03 6E-02 7E-02 2E-03 7E-02

Semivolatile Organic Compounds

phenol 2E-02 5E-03 7E-01 6E-01 3E-02 7E-01

Polynuclear Aromatic Hydrocarbons

acenaphthene 7E-03 2E-03 3E-01 3E-01 3E-01 3E-01

acenaphthylene 3E-03 9E-04 1E-01 9E-02 1E-01 1E-01

anthracene 1E-02 3E-03 4E-01 4E-01 5E-01 5E-01

benz(a)anthracene 9E-01 2E-01 1E+00 1E+00 2E+00 2E+00

benzo(b)fluoranthene 6E-01 1E-01 7E-01 8E-01 1E+00 1E+00

benzo(k)fluoranthene 6E-01 1E-01 8E-01 8E-01 2E+00 2E+00

benzo(g,h,i)perylene 5E-01 1E-01 6E-01 7E-01 2E+00 2E+00

benzo(a)pyrene 1E+00 3E-01 2E+00 2E+00 2E+00 2E+00

chrysene 2E+00 3E-01 2E+00 2E+00 2E+00 2E+00

dibenz(a,h)anthracene 2E-01 3E-02 2E-01 2E-01 2E-01 2E-01

fluoranthene 3E+00 6E-01 3E+00 3E+O0 4E+00 4E+00

fluorene 3E-04 1E-04 1E-02 1E-02 2E-02 2E-02

indeno(1,2,3-cd)pyrene 1E+00 2E-01 1E+00 1E+00 2E+00 2E+00

2-methylnaphthalene 5E-04 2E-04 2E-02 2E-02 3E-02 3E-02

naphthalene 5E-03 2E-03 2E-01 1E-01 2E-01 2E-01

phenanthrene 5E-02 1E-02 2E+00 2E+00 3E+00 3E+00

pyrene 4E+00 9E-01 4E+00 5E+00 6E+00 6E+O0

Pesticides

4,4-DDD 8E-03 1E-03 2E+00 7E-01 7E-02 2E+O0

4,4-DDE 5E-02 8E-03 9E+00 4E+00 4E-01 9E+O0

4,4-DDT 4E-03 7E-04 8E-01 4E-01 3E-02 8E-01
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Table 6-14 (continued)
Terrestrial Wildlife Receptor-Specific Hazard Quotients (HQ-Low)

California Alameda Red-

Deer Ground Song American tailed
COPEC Mouse Squirrel Sparrow Robin Hawk Maximum

dieldrin 3E-02 5E-03 7E-03 9E-03 8E-04 3E-02

endosulfan sulfate 4E-02 6E-03 4E-04 5E-04 5E-05 4E-02

heptachlor 5E-03 8E-04 2E-04 3E-04 3E-05 5E-03

Polychlorinated Biphenyls

Aroclor-1016 2E-01 3E-02 5E-01 7E-01 6E-02 7E-01

Aroclor-1260 8E-02 1E-02 2E-01 3E-01 3E-02 3E-01

Metals

antimony 7E+00 1E+00 6E+01 7E+01 3E+01 7E+01

arsenic 9E+00 2E+00 5E-01 5E-01 5E-03 9E+00

barium 6E+00 3E+00 1E+00 1E+00 2E-01 6E+00

beryllium 3E-02 1E-02 4E-01 3E-01 1E+00 1E+00

cadmium 4E+01 8E+00 2E+01 3E+01 7E-01 4E+01

chromium 5E+00 1E+00 2E+01 2E+01 2E+00 2E+01

cobalt 1E+00 3E-01 6E+00 6E+00 3E-01 6E+00

copper 7E+00 2E+00 6E+00 7E+00 1E+00 7E+00

iron NA NA NA NA NA NA

lead 1E+01 3E+00 9E+02 9E+02 1E+02 9E+02

mercury 5E+00 1E+00 2E+01 2E+01 4E-01 2E+01

molybdenum 3E+00 6E-01 1E-01 2E-01 8E-02 3E+O0

nickel 8E+02 1E+02 6E+01 81;',+01 1E+01 8E+02

selenium 2E+01 7E+00 4E+O0 3E+00 2E-01 2E+01

thallium 2E+00 4E-01 2E+00 3E+00 1E-01 3E+00

vanadium 1E+01 5E+00 3E-01 3[!-01 2E-02 1E+01

zinc 7E+01 1E+01 3E+01 31;i+01 5E+00 7E+01

Hazard Indices

HI VOC 9E-03 1E-03 7E-02 7E-02 3E-03 7E-02

HI SVOC 2E-02 5E-03 7E-01 6E-01 3E-02 7E-01

HI PAH 1E+01 3E+00 2E+01 2E+01 3E+01 3E+01
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Table 6-14 (continued)
Terrestrial Wildlife Receptor-Specific Hazard Quotients (HQ-Low)

California Alameda Red-

Deer Ground Song American tailed
COPEC Mouse Squirrel Sparrow Robin Hawk Maximum

HI Pesticides 1E-01 2E-02 1E+01 5E+00 5E-01 1E+01

HI PCBs 3E-01 4E-02 7E-01 1E+00 9E-02 1E+00

HI Metals 1E+03 1E+02 1E+03 1E+03 2E+02 1E+03

* bold font indicates hazard quotient greater than 1

COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
HI - hazard index
NA - not available
PAH - polynudear aromatic hydrocarbon
PCB - polychlorinated biphenyls
SVOC - semivolatile organic compound
VOC - volatile organic compound
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Table 6-15

Terrestrial Wildlife Receptor-Specific Refined Hazard Quotients
(Refined HQ-Low)

California Alameda Red-

Background Deer Ground Song American tailed
COPEC Comparison Mouse Squirrel Sparrow Robin Hawk Maximum

Polynuclear Aromatic Hydrocarbons

acenaphthene NA 4E-05 1E-05 3E-03 2E-03 3E-04 3E-03

acenaphthylene NA 3E-05 9E-06 2E-03 1E-03 3E-04 2E-03

anthracene NA 6E-05 2E-05 4E-03 3E-03 5E-04 4E-03

benz(a)anthracene NA 6E-03 1E-03 1E-02 1E-02 2E-03 1E-02

benzo(b)fluoranthene NA 5E-03 1E-03 1E-02 1E-02 2E-03 1E-02

benzo(k)fluoranthene NA 4E-03 9E-04 1E-02 9E-03 2E-03 1E-02

benzo(g,h,i)perylene NA 5E-03 1E-03 1E-02 1E-02 3E-03 1E-02

benzo(a)pyrene NA 1E-02 2E-03 2E-02 2E-02 3E-03 2E-02

chrysene NA 1E-02 2E-03 2E-02 2E-02 3E-03 2E-02

dibenz(a,h)anthracene NA 2E-03 3E-04 3E-03 3E-03 4E-04 3E-03

fluoranthene NA 2E-02 4E-03 4E-02 4E-02 5E-03 4E-02

fluorene NA 2E-05 5E-06 1E-03 9E-04 2E-04 1E-03

indeno(1,2,3-cd)pyrene NA 9E-03 2E-03 2E-02 2E-02 2E-03 2E-02

2-methylnaphthalene NA 2E-05 7E-06 2E-03 1E-03 2E-04 2E-03

naphthalene NA 5E-05 2E-05 4E-03 2E-03 3E-04 4E-03

phenanthrene NA 2E-04 6E-05 2E-02 1E-02 2E-03 2E-02

pyrene NA 3E-02 6E-03 6E-02 5E-02 7E-03 6E-02

Pesticides

4,4-DDD NA 4E-03 5E-04 1E+00 5E-01 5E-03 1E+00

4,4-DDE NA 9E-03 1E-03 3E+00 1E+00 1E-02 3E+O0

4,4-DDT NA 2E-03 3E-04 6E-01 2E-01 2E-03 6E-01

dieldrin NA 1E-02 2E-03 5E-03 5E-03 6E-05 1E-02

endosulfan sulfate NA 2E-02 2E-03 3E-04 3E-04 3E-06 2E-02

heptachlor NA 2E-03 3E-04 2E-04 2E-04 2E-06 2E-03

Metals

antimony <Bkgd 2E+00 3E-01 3E+01 3E+01 1E+00 3E+01

arsenic >Bkgd 1E+00 3E-01 1E-01 9E-02 1E-04 1E+00
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Table 6-15 (continued)
Terrestrial Wildlife Receptor-Specific Refined Hazard Quotients

(Refined HQ-Low)

California Alameda Red-

Background Deer Ground Song American tailed
COPEC Comparison Mouse Squirrel Sparrow Robin Hawk Maximum

barium >Bkgd 1E+00 4E-01 4E-01 3E-01 4E-03 1E+00

cadmium >Bkgd 4E+00 6E-01 4E+00 4E+00 1E-02 4E+00

chromium >Bkgd 7E-01 2E-01 4E+00 3E+00 5E-02 4E+00

cobalt >Bkgd 3E-01 6E-02 2E+00 2E+00 1E-02 2E+00

copper >Bkgd 9E-01 2E-01 2E+00 1E+00 3E-02 2E+00

iron >Bkgd NA NA NA NA NA NA

lead >Bkgd 1E+00 3E-01 2E+02 1E+02 3E+00 2E+02

mercury >Bkgd 6E-01 1E-01 5E+00 4E+00 8E-03 5E+00

molybdenum >Bkgd 1E-01 3E-02 1E-02 1E-02 6E-04 1E-01

nickel >Bkgd 1E+02 2E+01 1E+01 1E+01 2E-01 1E+02

selenium >Bkgd 2E+00 7E-01 7E-01 5E-01 4E-03 2E+00

• thallium >Bkgd 3E-01 5E-02 6E-01 6E-01 3E-03 6E-01

vanadium >Bkgd 3E+00 9E-01 1E-01 9E-02 6E-04 3E+00

zinc >Bkgd 4E+00 8E-01 3E+00 3E+00 5E-02 4E+00

Hazard Indices

HI PAH NA 1E-01 2E-02 2E-01 2E-01 3E-02 2E-01

HI Pesticides NA 5E-02 6E-03 5E+00 2E+00 2E-02 5E+00

HI Metals NA 1E+02 2E+01 3E+02 2E+02 4E+O0 3E+02

* bold font indicates hazard quotient greater than 1

>Bkgd - site data were statistically greater than the background data; see Appendix H for statistical analyses details
<Bkgd - site data were not statistically greater than the background data; see Appendix H for' statistical analyses details
COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
HI - hazard index
NA - not available

PAH - polynuclear aromatic hydrocarbon
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Table 6-16

Comparison of Site 31 and Background COPEC _"
Maximum Refined Hazard Quotients

(Refined HQ-Low)

Background Site
Maximum Maximum

COPEC HQ HQ

Pesticides

4,4-DDE NA 3E+00

Metals

cadmium 9E+00 4E+00

chromium 2E+00 4E+00

cobalt 2E+00 2E+00

copper 7E-01 2E+00

iron NA NA

lead 1E+02 2E+02

mercury 3E+00 5E+00

nickel 3E+01 1E+02

selenium NA 2E+00

vanadium 1E+00 3E+00

zinc 1E+00 4E+00

bold font indicates hazard quotient greater than 1

COPEC - chemical of potential ecological concern
DDE - dichlorodiphenyldichloroethene
NA - not available
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Section 7
Conclusions and Recommendations

This section discusses the conclusions and recommendations of the IR Site 31 soil RI.

This Draft Final Soil RI Report addresses input received from regulatory agencies in
August 2006 to the Draft RI Report and agency input in March 2007 on the Draft RI
Report - Revision I.

The NCP Section 300.400(a) requires a remedial response action be evaluated and
selected in the CERCLA process when there is a release of a hazardous substance into
the environment of any pollutant or contaminant that may present an imminent and
substantial danger to the public health or welfare. The results of the baseline risk
assessment are used to determine whether a release or potential release poses an
unacceptable risk to human health or the environment. In accordance with EPA
OSWER Directive 9355.0-30, when the cancer risk is greater than 104 and the noncancer
HQ is greater than I action is generally warranted.

7.1 Conclusions

The nature and extent of chemicals in soil at IR Site 31 are identified, chemicals detected
in groundwater samples at the site are compared with those in the OU-5/IR-02
groundwater plume, and the RI report provides an assessment of potential health
effects of chemicals to human and ecological receptors.

This Draft Final RI report presents additional evidence that substantiates the conceptual
site model of no releases from Navy activities. This RI report provides an evaluation
using a DTSC policy on background metals with additional statistical, geochemical, and
geophysical discussion in Appendix H2 to support conclusions that concentrations of
arsenic are ambient and not related to on-site activities. The RI analytical results from
126 samples, plus historical data from 648 samples, provide the basis for the conclusions
of human health risk assessment that the current soil conditions at IR Site 31 are

protective of human health for residential use and risk to ecological receptors is
unlikely. Therefore, this RI report recommends no further action for soil at IR Site 31.

Evaluations presented in this soil RI used methods that were comprehensive and fully
considered past site use, land development history, and data from past investigations,
in developing the conceptual site model and identifying data gaps. The historical and
current RI analyses address the full range of potential contaminants, with soil sample
locations distributed throughout the site, in a planned approach reviewed and
concurred with by regulatory agencies.
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Analytical results show residential PRGs were exceeded by arsenic, iron, lead,
vanadium, and PAH, with a distribution showing the absence of release areas and
absence of hotspot areas. The cancer risk for current and reasonable future use
exposures to soil are at or below 10-6when excluding metals present at ambient
concentrations and rarely reported organic chemicals in soft. PAH health risks are
within the risk management range and are managed by institutional controls in the City
of Alameda Ordinance No. 2824, Alameda Municipal Code Chapter XIII, Section 13-56.
These institutional controls restrict uncontrolled excavations and specify a depth of 5
feet as the threshold limits for excavation in the western one-third and specifically the
northwest portion of IR Site 31. The historical and RI data show that there is no
evidence of a release from past activities. The RI provides supplemental evaluations
supporting a possible rationale for the differences between metals in the soil at IR Site
31 and the Alameda Point pink background data set. The supplemental evaluations in
Appendix H2, summarized in Section 4.1.4.3, explain that Alameda Point pink
background data represent soil that is different from soil at IR Site 31 based on the
original criteria for grouping background data at Alameda Point. Similar conclusions
were reached for adjacent IR Site 25 in the 2002 Final OU-5 RI Report (Neptune et. al
2002).

7.1.1 Soil

The nature of the soil on this site was characterized using data collected during the
November 2005 field activity for this soil RI and from three previous investigations
(Section 4). The soil in the upper 2- to 4-foot depth is construction fill placed during the
1990 construction of Marina Village Housing. The soil below this depth was in place by
1927. The construction fill placed in the early 1990s was likely imported from a local
borrow source in the Oakland area in accordance with common construction practices.

VOCs, SVOCs (other than PAHs), pesticides, and PCBs were reported in 8 percent or
less of the soil samples and do not represent widespread impacts or concern for human
exposures. These chemicals were reported at concentrations less than the regulatory
comparison criteria used specifically for the IR Site 31 RI. From previous investigations,
the average PAH concentration in soil samples, represented by the B[a]P equivalents
(BEI 2004a), is less than 620 _g/kg.

The IR Site 31 soil RI provides supplemental evaluations supporting a possible rationale
for the differences between metals in the soil at IR Site 31 and the Alameda Point pink
background data set. The supplemental evaluations in Appendix H2, summarized in
Section 4.1.4.3, explain that Alameda Point pink background data represent soil that is
different from soil at IR Site 31 based on the original criteria for grouping background
data at Alameda Point. The Alameda Point pink background data set does not include
soil samples representative of the fill history for IR Site 31. The origins of the two fill
materials and geochemical properties are different.
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_, IR Site 31 was originally included in the area covered by the Alameda Point pink
background (TtEMI, 2001a). Therefore, following the accepted remedial investigation
and risk assessment process at Alameda Point, metal concentrations at IR Site 31 were
initially compared to those in the Alameda Point pink background. Of the soil samples
analyzed for the IR Site 31 RI, 15 metals (arsenic, barium, cadmium, chromium, cobalt,
copper, iron, lead, mercury, molybdenum, nickel, selenium, thallium, vanadium, and
zinc) have concentrations statistically greater than the Alameda Point pink background.
Four of these (arsenic, iron, lead, and vanadium) had some concentrations greater than
regulatory comparison criteria. Details of the statistical comparison to Alameda Point
pink background are in Appendix H1.

An initial approach to evaluate alternative background data sets as potential sources of
background data for IR Site 31 was determined unnecessary' to demonstrate that the
concentrations of arsenic were not the result of on-site activity. Statistical evaluations
show that the concentrations of arsenic in soil at IR Site 31 meet criteria for a single
population. The statistical evaluations followed methods in a DTSC policy as
summarized in Section 4.1.4 (Cal/EPA 1997) with supporting analyses in Appendix H2.
This conclusion is substantiated by a finding that cadmium, chromium, and vanadium
also represent single populations at ambient concentrations.

Arsenic concentrations are ambient at IR Site 31 means that the arsenic is not the result

,_, of releases from onsite activities. Findings from the statistical evaluation of metals are
summarized below.

• Evaluation of arsenic at IR Site 31. Application of DTSC criteria to arsenic at
IR Site 31 demonstrates that arsenic concentrations in soil represent a single
population. Therefore, arsenic concentrations are present at ambient
concentrations, are not related to on-site activity, and do not represent a
release.

• Evaluation of other metals at IR Site 31. Cadmium, chromium, and

vanadium concentrations at IR Site 31 also meet the DTSC criteria for single
populations. The probability plots for iron and lead suggest multiple
populations. However, this characteristic of iron is also found in the
Alameda Point pink background data set, suggesting that it is a common
finding with major metals like iron. Lead does not meet the criteria for a
single population; which is consistent with multiple environmental sources
of lead.

Supplemental evaluations of the differences in the soil at IR Site 31 from the soil
represented by the Alameda Point pink background is provided in a discussion
of the fill history, lithology, and presence of similar concentrations of arsenic at
adjacent locations (Appendix H2). The findings from the evaluation are

_, summarized below.
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• Assessment of arsenic concentrations at adjacent locations. IR Sites 31, along
with the East Housing Area, and portions of the FISCA Warehouse Area
between the East Housing Area and IR Site 31, represent approximately 140
acres of land with similar concentrations of arsenic. This assessment of
arsenic concentrations shows that the fill, with concentrations of arsenic that
are different than those in the Alameda Point pink background, was used
east of Main Street. These arsenic concentrations are similar to arsenic

concentrations in the Alameda Point yellow background data.

• Lithological evaluation. The lithology of adjacent areas was evaluated to
identify similarities and differences between IR Sites 25, 30, 31, 35, the
College of Alameda, and the East Housing Area. The comparison revealed
that sites with higher arsenic concentrations tend to be associated with fill
events characterized by gravel-laden soil. The physical properties, the grain-
size distributions, and the descriptions of soil color indicate that soil at IR
Site 31 is different from the soil at IR Site 35, located west of Main Street
within the Alameda Point pink background area.

• Alameda Point pink background data set. This data set is not appropriate as
a background data set for IR Site 31 based on the original criteria used to
group the background data. IR Site 31 has a fill history different from the
area sampled for the Alameda Point pink background data set. In addition,
none of the background samples representing the Alameda Point pink
background area were collected east of Main Street. Therefore, the soil east
of Main Street is not represented in the background data set. Iron,
considered an indicator of background conditions and used as a criteria in
grouping the background data, is statistically higher at:IR Site 31 than in the
Alameda Point pink background data (PRC 1997a).

7.1.2 Groundwater

The groundwater beneath and around IR Site 31 is within the OU-5/IR-02 groundwater
plume. The remedial decisions for the groundwater plume are independent for IR Site
31 soil and the preferred remedial alternative was presented in the Proposed Plan for
which the public review was completed in April 2006. The chemical character of this
plume is tracked by base-wide monitoring (ITSI 2007a), and the plume is characterized
by the principal components of benzene and naphthalene. The high percentage of soil
samples where VOCs were not detected at IR Site 31, and when detected, the low
concentrations in soil, in combination with the low concentrations of benzene and

naphthalene in groundwater samples from the upper portion of the FWBZ, indicate that
IR Site 31 is not a source for the benzene and naphthalene in the OU-5/IR-02 plume
beneath IR Site 31. The chemicals and their concentrations reported in discrete
groundwater samples collected at IR Site 31 and from the five onsite monitoring wells
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are consistent with those of the OU-5/IR-02 plume. The concentrations of benzene and
naphthalene in groundwater beneath IR Site 31 increase with depth. Inorganics in
groundwater beneath IR Site 31 are characterized by the five onsite monitoring wells
and are consistent with concentrations of inorganics in the OU-5/IR-02 groundwater
plume.

7.1.3 Human Health Risk

Cancer risk and noncancer HI values were calculated for three receptor populations
potentially exposed to chemicals at IR Site 31: current residents, future residents, and
construction workers.

For future residents, the risk estimates assume groundwater is used for drinking water.
The total RME and CTEcancer risks (including background) for both EPA and
Cal/EPA are above the risk management range at 2 x 10-2. Over 99 percent of the risk is
associated with residential use of groundwater; however, it is unlikely that
groundwater will be used as a source of drinking water. Also, groundwater will be
remediated consistent with the groundwater remedy selected for the OU-5/IR-02
groundwater plume.

The cancer risks are presented in two ways: as total cumulative estimates, which
include metals, and as cancer risks without arsenic and cadmium at ambient

_' concentrations. For current residents, the total EPA cancer risks (including background
inorganics) are within the risk management range, and the Cal/EPA cancer risk 4 x 10-4,
with approximately 90 percent of this risk attributable to arsenic in soil. These risk
values are similar to risk values for the Alameda Point background data sets.

For indoor air, the EPA cancer risk (8 x 10 -7) is below the risk management range, and
Cal/EPA risk (1 x 10-5)is within the range using the maximum concentration found in
any groundwater sample.

Evidence from the fill history and statistical evaluation of metals in soil at IR Site 31
supports a conclusion that arsenic concentrations for IR Site 31 meet the DTSC criteria
for an ambient population.

EPA and Cal/EPA make risk management decisions considering cancer risk without
metals at ambient concentrations, so it is appropriate to present the cancer risk without
ambient metals. Statistical evaluations of inorganics in soil (Appendix H2) show that
arsenic and cadmium concentrations are ambient and not associated with releases from

Navy activities. Therefore, the current and future risks without arsenic and cadmium,
and without groundwater as a drinking water source are presented below as residual
cancer risk values:
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• The current residential residual cancer risk is within the risk management range,
with an EPA cancer risk of 7 x 10-6and a Cal/EPA cancer risk of 3 x 10-5.

• The future residential residual cancer risk is within the :risk management range, with
an EPA cancer risk of I x 10-5and a Cal/EPA cancer risk of 4 x 10-5.

Other chemicals contributing to the residual cancer risk include PCBs, the pesticide
dieldrin and benzo(a)pyrene. Prior to recommending chemicals for inclusion in
remedial decisions, the following factors are considered: the level of risk and the
distribution and frequency of detection. For PCBs and dieldrin, the risk assessment
assumes that these chemicals are present at every location when in fact all these
chemicals were rarely detected (i.e., detected in I to 8 percent of the samples). The few
locations where these chemicals were found are dispersed and there is no specific area
of impact.

Benzo(a)pyrene, a PAH, is present with an estimated cancer risk above I x 10-6. The
EPA cancer risk estimated for current residents is 2 x 10-6. For current residents, the
EPA and Cal/EPA cancer risks associated with all PAHs are 3 x 10-6and 5 x 10-6,
respectively. For future residents, the EPA and Cal/EPA cancer risks associated with
all PAHs are 8 x 10-6and I x 10-5,respectively. The occurrence of PAH is predominately
in the northwest portion of the site. The concentrations of PAH contributing to risk are
generally at a depth of 4 feet or deeper and related to the presence of the marsh crust
layer. Exposure to the PAH is limited by institutional controls that restrict uncontrolled
excavations and specify a depth of 5 feet as the threshold limits for excavation in the
western one-third and specifically the northwest portion of IR Site 31. The institutional
controls are administered through the City of Alameda Ordinance No. 2824, Alameda
Municipal Code Chapter XIII, Section 13-56.

Noncancer effects are primarily related to direct contact (ingestion) of soil (HI=4) and
primarily associated with vanadium, thallium, and arsenic, with individual HQ values
of less than 1, plus iron with an HQ of 2. The noncancer HI value is below I without
iron and ambient metals (arsenic, cadmium, chromium, and vanadium). There is
scientific evidence that iron has a low toxicity and the health effects are not considered
additive with other chemicals. The EPC for lead is below the site-specific California
residential soil PRGs.

Benzene, naphthalene, and other VOCs in groundwater that contribute to vapors in
indoor air will be remediated as part of the OU-5/IR-02 groundwater plume.

7.1.4 Ecological Risk

The potential for adverse effects to current terrestrial receptors is limited due to the
residential use and the absence of suitable natural habitat. 'Due to the unlikelihood of

future development of terrestrial habitat at the site, no further investigation or
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_, assessment of ecological risk for soil at IR Site 31 is recommended. Ecological risk to
current and expected future receptors is unlikely.

7.2 Recommendations

The RI recommends that no further action or evaluation is needed for IR Site 31 based

upon the data and evaluations that support the following:

• There is no evidence of a release of chemicals to soil related to a Navy activity.

• Statistical evaluations have concluded that arsenic, cadmium, chromium, and
vanadium concentrations individually represent single populations and meet the
DTSC criteria for ambient concentrations. Therefore, in accordance with EPA
guidance and DTSC policy, these ambient metals were removed for residual risk
calculations and the risks from ambient metals were not considered in the no further
action recommendations of this RI.

• The EPA and Cal-EPA cancer risks for current and reasonable future use are within

the risk management range. EPA and Cal/EPA cancer risks, including background
metals, but without use of groundwater for drinking water, are not greater than 10-4.
The EPA and Cal/EPA cancer risk estimates, without groundwater as a drinking
water source, and in accordance with EPA Guidance and Navy policy for
background inorganics, without ambient concentrations of arsenic and cadmium are
also in the risk management range. The EPA cancer risk value is 7 x 10-6and the
Cal/EPA cancer risk value is 3 x 10-5.

• PAH health risks are within the risk management range and are managed by
institutional controls in the City of Alameda Ordinance No. 2824, Alameda
Municipal Code Chapter XIII, Section 13-56.

• The noncancer HI value is below I when the low toxicity of iron is considered and
without ambient metals.

• Indoor air risks, within the risk management range, will decrease as groundwater
remediation for OU-5 proceeds. In the proposed plan for the OU-5/IR-02
groundwater, the preferred alternative indicates the remedy will take approximately
8 years to achieve the remedial action objectives

• The screening level ecological risk estimate, completed with refined exposure
assessment, has concluded that exposure pathways are not significant and ecological
risk to current and expected future terrestrial receptors is unlikely for the current
and expected future habitat at IR Site 31.

• The groundwater beneath IR Site 31 is consistent with the OU-5/IR-02 groundwater
plume, and there is no evidence that IR Site 31 soil has contributed to a release to
groundwater. The groundwater remedy selection is specific to OU-5, is unrelated to
soil at IR Site 31, and is addressed in the OU-5/IR-02 groundwater remedial
program.
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In accordance with the NCP, in the absence of a release of hazardous substances and
without a threat to human health or the environment from IR Site 31 soil, no further _'

action is recommended, and IR Site 31 does not require evaluation of remedial
alternatives through a feasibility study. The no further actJion remedial alternative for
IR Site 31 soil can be presented in the proposed plan based upon the information
presented in this soil RI report.
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IR Site 31 Aerial View, 1953
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IR Site 31 Aerial View, 1969
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W_ IR Site 31 Aerial View, 1977
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W_ IR Site 31 Aerial View, 1985
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W_ IR Site31 Aerial View,1993

E Alameda,California

SOURCE: TOWILL, INC. 1993. SCALE 1:6,000.
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IR Site 31 Aerial View, 2002

W E Alameda, California
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B1 Summary of Historical Soil Data

Table B-1 presents a statistical summary of historic data listed below:

• The 648 normal soil samples collected from 163 locations during the
polynuclear aromatic hydrocarbon (PAH) assessment (Bechtel
Environmental, Inc. [BEI] 2004a) performed in 2003.

• Three surface soil samples from the Zone 16 - environmental baseline
survey (EBS) Parcel 178 Evaluation (International Technology Corporation
[IT] 2001). These three soil sampling locations are identified as 178-Z16-001
through 178- Z16-003 on Figure 4-1. The surface soil samples were
analyzed for pesticides and polychlorinated biphenyls (PCBs).

B2 Benzo(a)pyrene [B[a]P] Equivalent Average Concentration by Zone

For Installation Restoration (IR) Site 31, the human health risk assessment (HHRA)
has determined that PAHs are not primary and/or significant contributors to the
human health risk. Therefore, calculating the mean by subareas and presenting
discussions of nature and extent by subareas is not needed to meet the remedial
investigation (RI) objectives. The nature and extent and site-wide distribution of
PAH, as represented by B[a]P equivalent concentrations, is discussed in Sections
4.1.1.3 and 4.1.3.2. A map of the B[a]P equivalent concentrations was used to plan

_, the soil investigation at IR Site 31 and is presented in the Final Work Plan for
Remedial Investigation of IR Site 31 (CDM 2005a), and the PAH investigation is
reported in detail in the Field Activity Report, Assessment of PAH Contamination
at Selected CERCLA Sites and EBS Parcels (BEI 2004a). Therefore, the PAH
distribution by zone presented on Figure B-1 is not discussed in Section 4 Nature
and Extent of the IR Site 31 RI report. Figure B-1 presents estimates of the mean
benzo(a)pyrene [B[a]P] equivalent values for each of the four depth intervals
sampled in the 2003 PAH Assessment and calculated for three equal-area portions
of IR Site 31. As stated in the response to U.S. Environmental Protection Agency
(EPA) comment 7 (See Appendix L), received on the Draft Soil Remedial
Investigation Report - Revision I for IR Site 31 dated November 29, 2006, the
human health risk associated with PAHs is at or below I x 10-s. Specifically, the
EPA current and future residential risks for the PAH benzo[a]pyrene are 2 x 10-6
and 6 x 10-6respectively. California Environmental Protection Agency (Cal/EPA)
current and future residential risks for benzo[a]pyrene are 3 x 10-6and I x 10-5,
respectively. As shown by the results of Figure B-l, the conclusions of Section 4
remain unchanged; the overall distribution of PAHs, based upon the mean B[a]P
equivalent value in IR Site 31 soil, shows values increase primarily with depth and
westward across the site.
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Estimates of the mean B[a]P equivalent values for each of the four depth intervals
sampled in the 2003 PAH Assessment and calculated for three equal-area portions
of IR Site 31 are summarized below.

For Zone 1:

• Depth interval 0 to 0.5 feet below ground surface (bgs), mean B[a]P
equivalent value is 181 micrograms per kilogram (pg/kg);

• Depth interval 0.5 to 2.0 feet bgs, mean B[a]P equivalent value is 204 pg/kg;

• Depth interval 2 to 4 feet bgs, mean B[a]P equivalent value is 474 pg/kg;
and

• Depth interval 4 to 8 feet bgs, mean B[a]P equivalent value is 2392 pg/kg.

For Zone 2:

• Depth interval 0 to 0.5 feet bgs, mean B[a]P equivalent value is 199 pg/kg;

• Depth interval 0.5 to 2.0 feet bgs, mean B[a]P equivalent value is 75 pg/kg;

• Depth interval 2 to 4 feet bgs, mean B[a]P equivalent value is 205 ]ag/kg;
and

• Depth interval 4 to 8 feet bgs, mean B[a]P equivalent value is 2166 pg/kg.
V

For Zone 3:

• Depth interval 0 to 0.5 feet bgs, mean B[a]P equivalent value is 180 pg/kg;

• Depth interval 0.5 to 2.0 feet bgs, mean B[a]P equivalent value is 92 pg/kg;

• Depth interval 2 to 4 feet bgs, mean B[a]P equivalent value is 58 pg/kg; and

• Depth interval 4 to 8 feet bgs, mean B[a]P equivalent value is 224 pg/kg.

B3 B[a]P Equivalent from the 2002 PAH Study

As discussed in Section 4, Figure B-2 shows the locations and the B[a]P equivalent
values for the PAH samples from the 2002 study. Inclusion of the 2002 PAH data,
consisting of 12 locations and 46 analyses, has no impact on the outcome of the
nature and extent discussion because the presence of PAH in soil at IR Site 31 is
completely characterized by the analytical results of 648 samples collected from
163 locations during the 2003 PAH Assessment study. The 2002 PAH
investigation is reported in Appendix D to the Final RI Report for Transfer Parcel
EDC-5, dated March 2005 (BEI2005b).
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Appendix B

Summary of Historical Soil Data Alameda Point IR Site 31

Chemical I Unlts Minimum I Maximum Qualifie r Location of Frequency of Detection LimitResult Qualifier Result Maximum Result Detection Range
I I

Polycyclic Aromatic Hydrocarbons, Soil Interval 0 to 0.5 feet below ground surface

2-methylnaphthalene mg/kg 0.00024 0.17 C3S031B104 133/163 0.0002-0.0883

Acenaphthene mg/kg 0.00023 0.19 C3S031B036 130/163 0.0002-0.2143

Acenaphthylene mg/kg 0.00016 0.078 C3S031B139 136/163 0.0002-0.2321

Anthracene mg/kg 0.00023 1.2 D C3S031B036 137/163 0.0002-0.1964

Benzo(a)anthracene mg/kg 0.00023 3.3 D C3S031B036 142/163 0.0001-0.3214

Benzo(a)pyrene mg/kg 0.00017 2.7 D C3S031B036 153/163 0.0001-0.25

Benzo(b)fluoranthene mg/kg 0.00023 1.8 D C3S031B036 156/163 0.0001-0.2321

Benzo(ghi)perylene mg/kg 0.00034 1.1 D C3S031B036 150/163 0.0001-0.2679

Benzo(k)fluoranthene mg/kg 0.00024 2.3 D C3S031B036 139/163 0.0001-0.3214

Chrysene mg/kg 0.00019 3.7 D C3S031B036 152/163 0.0001-0.3036

iDibenz(a,h)anthracene mg/kg 0.00023 0.46 C3S031B036 135/163 0.0002-0.25

Fluoranthene mg/kg 0.00038 7.1 D C3S031B036 148/163 0.0002-1.3571

Fluorene mg/kg 0.00017 0.16 C3S031B036 130/163 0.0002-0.179

Indeno(1,2,3-cd)pyrene mg/kg 0.00027 1.5 D C3S031B036 138/163 0.0001-0.3571

Naphthalene mg/kg 0.00024 0.086 C3S031B087 134/163 0.0002-0.11

Phenanthrene mg/kg 0.00031 3.4 D C3S031B036 141/163 0.0001-0.3036

Pyrene mg/kg 0.00029 5.9 D C3S031B036 155/163 0.0001-1.1429

Polycyclic Aromatic Hydrocarbons, Soil Interval 0.5 to 2 feet below ground surface

2-methylnaphthalene I mg/kg 0.00024 [ [ 0.__064 t_3S031B017 133/163 0.0002-0.0883

Acenaphthene rag/kg 0.00023 0.1 C3S031B076 108/163 0.0002-0.2143

Acenaphthylene mg/kg 0.00016 0.12 C3S031B017 125/163 0.0002-0.2321

Anthracene mg/kg 0.00023 0.17 C3S031B007/'C3S031B068 132/163 0.0002-0.1964

Benzo(a)anthracene mg/kg 0.00023 1.1 C3S031B017 142/163 0.0001-0.3214

Benzo(a)pyrene mg/kg 0.00017 1.7 D C3S031B017 153/163 0.0001-0.25

Benzo(b)fluoranthene mg/kg 0.00023 1.4 D C3S031B017 157/163 0.0001-0.2321

Benzo(ghi)perylene mg/kg 0.00034 1.9 D C3S031B017 149/163 0.0001-0.2679
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Appendix B
Summary of Historical Soil Data Alameda Point IR Site 31

Minimum Maximum Location of Frequency of Detection Limit
Chemical Units Qualifier QualifierResult Result Maximum Result Detection Range

IBenzo(k)fluoranthene mg/kg 0.00024 1.4 D C3S031B017 135/163 0.0001-0.3214

Chrysene mg/kg 0.00019 1.5 D C3S031B017 148/163 0.0001-0.3036

Dibenz(a,h)anthracene mg/kg 0.00023 0.28 C3S031B017 133/163 0.0002-0.25

Fluoranthene mg/kg 0.00038 2.7 D C3S031B017 150/163 0.0002-1.3571

Fluorene mg/kg 0.00017 0.08 C3S031B068 126/163 0.0002-0.179

Indeno(1,2,3-cd)pyrene mg/kg 0.00027 2 D C3S031B017 140/163 0.0001-0.3571

Naphthalene mg/kg 0.00024 0.2 C3S031B017 133/163 0.0002-0.11

Phenanthrene mg/kg 0.00031 1.2 D C3S031B068 141/163 0.0001-0.3036

Pyrene mg/kg 0.00029 3 D C3S031B017 154/163 0.0001-1.1429

Polycyclic Aromatic Hydrocarbons, Soil Interval 2 to 4 feet below ground surface

2-methylnaphthalene mg/kg 0.00024 0.12 C3S031B122 130/161 0.0002-0.0883

Acenaphthene mg/kg 0.00023 0.091 C3S031B013 105/161 0.0002-0.2143

Acenaphthylene mg/kg 0.00016 0.15 C3S031B060 125/161 0.0002-0.2321

Anthracene mg/kg 0.00023 0.24 C3S031B060 126/161 0.0002-0.1964

Benzo(a)anthracene mg/kg 0.00023 1.8 D C3S031B060 143/161 0.0001-0.3214

Benzo(a)pyrene mg/kg 0.00017 2.8 D C3S031B060 144/161 0.0001-0.25

Benzo(b)fluoranthene ra!! kg 0.0002.3 2.4 D C3S031B060 147/! 61 0.000143.2321

Benzo(ghi)perylene mg/kg 0.00034 3.5 D C3S031B060 146/161 0.0001-0.2679

Benzo(k)fluoranthene mg/kg 0.00024 2.4 D C3S031B060 139/161 0.0001-0.3214

Chrysene mg/kg 0.00019 2.7 D C3S031B060 149/161 0.0001-0.3036

Dibenz(a,h)anthracene mg/kg 0.00023 0.54 C3S031B060 134/161 0.0002-0.25

Fluoranthene mg/kg 0.00038 4.6 D C3S031B060 145/161 0.0002-1.3571

Fluorene mg/kg 0.00017 0.049 C3S031B017 118/161 0.0002-0.179

Indeno(1,2,3-cd)pyrene mg/kg 0.00027 3.4 D C3S031B060 142/161 0.0001-0.3571

Naphthalene mg/kg 0.00024 0.2 C3S031B060 137/161 0.0002-0.11
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Appendix B

Summary of Historical Soil Data Alameda Point IR Site 31

Minimum Maximum Location of Frequency of Detection Limit
Chemical Units iQualifier QualifierResult Result Maximum Result Detection Range

Phenanthrene mg/kg 0.00031 1.3 D C3S031B060 144/161 0.0001-0.3036

Pyrene mg/kg 0.00029 650 D C3S031B122 151/161 0.0001-1.1429

iPolycyclic Aromatic Hydrocarbons, Soil Interval 4 to 8 feet below ground surface

2-methylnaphthalene mg/kg 0.00024 0.31 D C3S031B004 140/161 0.0002-0.0883

Acenaphthene mg/kg 0.00023 18 D C3S031B007 136/161 0.0002-0.2143

Acenaphthyiene mg/kg 0.00016 3.4 D C3S031B007 145/161 0.0002-0.2321

Anthracene mgikg 0.00023 19 D C3S031B007 149/161 0.0002-0.1964

Benzo(a)anthracene mg/kg 0.00023 38 D C3S031B007 157/161 0.0001-0.3214

Benzo(a)pyrene mg/kg 0.00017 58 D C3S031B007 158/161 0.0001-0.25

Benzo(b)fluoranthene mg/kg 0.00023 52 D C3S031B007 159/161 0.0001-0.2321

Benzo(ghi)perylene mg/kg 0.000.34 24 D C3S031B007 158/161 0.0001-0.2679

Benzo(k)fluoranthene mg/kg 0.00024 13 D C3S031B032/'C3S031B007 157/161 0.0001-0.3214

Chrysene mg/kg 0.00019 31 D C3S031B007 158/161 0.0001-0.3036

Dibenz(a,h)anthracene mg/kg 0.00023 2.8 D C3S031B007 149/161 0.0002-0.25

Fluoranthene mg/kg 0.00038 100 D C3S031B007 158/161 0.0002-1.3571

Fluorene mg/kg 0.00017 3.3 D C3S031B007 140/161 0.0002-0.179

Indeno(1,2,3-cd)pyrene mg/kg 0.00027 14 D C3S031B007/'C3S031B032 156/161 0.0001-0.3571

Naphthalene mg/kg 0.00024 1.6 D C3S031B032 148/161 0.0002-0.11

Phenanthrene mg/kg 0.00031 49 D C3S031B007 155/161 0.0001-0.3036

_Pyrene mg!kg ! 00002q 130 D C3S031B007 159/161 0.0001-1.1429
Pesticides/Polychorinated Biphenyls, Surface Soil

Aldrin -a - 0/3 NA

Aroclor-1016 _ - 0/3 NA

Aroclor-1221 - - 0/3 NA
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Appendix B
Summary of HistoricaI Soil Data Alameda Point IR Site 31

Minimum Maximum Location of Frequency of Detection Limit
Chemical Units Qualifier Qualifier

Result Result Maximum Result Detection Range

Aroclor-1232 .... 0/3 NA

Aroclor-1242 .... 0/3 NA

Aroclor-1248 .... 0/3 NA

Aroclor-1254 .... 0/3 NA

Aroclor-1260 .... 0/3 NA

Alpha-BHC .... 0/3 NA

Beta-BHC .... 0/3 NA

Delta-BHC -- - 0/3 NA

Gamma-BHC (lindane) .... 0/3 NA

Alpha-chlordane -- - 0/3 NA

Ganuna-chlordane -- - 0/3 NA

4,4'-DDD - - 0/3 NA

4,4'-DDE -- - 0/3 NA

4,4'-DDT ug/kg 2.6 J 2.6 J 178-Z16-003 1/3 NA

Dieldrin - - 0/3 NA

Endosulfan I .... 0/3 NA

Endosulf_a_ II .... 0/3 NA

Endosulfan sulfate ug/kg 4 4 178-Z16-001 1/ 3 NA

Endrin .... 0/3 NA

Endrm aldehyde - -- 0/3 NA

Endrin ketone .... 0/3 NA

Heptachlor .... 0/3 NA

Heptachlor epoxide .... 0/3 NA

Methoxychlor .... 0/3 NA

foxaphene .... 0/3 NA
Note:

_ a. analyzed for,but notdetected

Acronmyns/Abbreviations:
D -dilutedsample
mg/kg - milligramsperkilogram
NA - notavailable
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ACRONYMS/ABBREVIATIONS

bgs below ground surface

COC chain-of-custody

DO dissolved oxygen

FSP field sampling plan

IDW investigation-derived waste
IR Installation Restoration

ORP oxidation reduction potential

PCB polychlorinated biphenyl
PVC polyvinyl chloride

QC quality control

RI remedial investigation

SpC specific conductivity
SOP standard operation procedures
SVOC semivolatile organic compound

T temperature

VOC volatile organic compound
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Appendix C
Field Sampling Plan

The following sections serve as the Field Sampling Plan (FSP) for the field activities of
the RI at IR Site 31 performed at Alameda Point. Field metlhods, procedures, sample
custody, and documentation are discussed in the FSP. Also included with this
Appendix is Attachment C-1 which consists of the clhain of custody forms and the
laboratory sample check in lists organized by sample delivery group number. Chain of
custody forms are sometimes out of sequential numbering because the laboratory will
often split up chain of custodies in accordance with laboratory sample volume and
analyses. Attachment C-2 provides the survey coordinate data table, and Attachment
C-3 provides the investigation derived waste manifests.

C1 Field Methods and Procedures

This section specifies CDM SOPs used in the planned assessment and describes the
methods and procedures followed during field sampling activities. The SOPs and
methods presented below are intended to assure that field measurements are consistent
and reproducible. Sample preservation, holding, and shipping procedures are also
outlined in this section.

Prior to the start-up of field work, the Navy prepared and distributed flyers to inform
local residents of the upcoming activities. These flyers included emergency and non-
emergency contacts, as well as equipment related safety precautions for protection of
local residents. In addition, the flyers included a schedule of the proposed duration of
field work. Flyers were posted in appropriate locations, and distributed on the porches
of residences adjacent to the planned sample locations.

C1.1 Standard Operating Procedures

The SOPs that were followed during the RI are listed below':

• SOP 1-2, Sample Custody;

• SOP 1-4, Subsurface Soil Sampling;

• SOP 1-6, Water Level Measurement;

• SOP 1-10, Field Measurement of Organic Vapors;

• SOP 2-1, Packaging and Shipping Environmental Samples;

• SOP 2-2, Guide to Handling of Investigation-Derived Waste;

• SOP 3-1, Geoprobe Sampling (includes DPT groundwater sampling);
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• SOP 3-5, Lithologic Logging;

• SOP 4-1, Field Logbook Content and Control;

• SOP 4-2, Photographic Documentation of Field Activities; and

• SOP 5-1, Control of Measurement and Test Equipment.

In addition to the CDM SOPs listed above, the following non-CDM SOP were used:

• Low-flow (Minimal Drawdown) Ground-Water Sampling Procedures (Puls and
Barcelona 1996).

C1.2 County of Alameda Exploratory Borehole Permitting Process

The Alameda County Public Works - Well Standards Program is the administering
agency of the General Ordinance Code, Chapter 6.88, which provides for the regulation
of groundwater wells and exploratory holes as required by California Water Code.

To meet the requirements of the Well Standards Program, a completed permit
application and a detailed site map were submitted at least:5 working days prior to the
planned start of work. Alameda Point is fee exempt. All necessary forms and
requirements of the Well Standards Program were accessed at
www.acgov.org\ pwa\wells.

C1.3 Utility Survey

Underground utility clearance was completed before subsurface investigation activities
were began. The area within a 5-foot radius of each subsurface sampling location will
be cleared using the following protocol.

• Notified Underground Service Alert and scheduled a meeting with all interested
parties who may potentially be affected by drilling activities;

• Reviewed available Alameda Point and City of Alameda utility maps;

• Marked the proposed sampling locations and the utility lines in the immediate
vicinity using a semi-permanent marking chalk; and

• Procured geophysical subcontractor to use geophysical methods including
electromagnetic induction, magnetometry, and ground-penetrating radar to clear
proposed sampling locations of potential subsurface obstructions prior to
borehole advancement.

Geophysical results were analyzed before fieldwork to confirm sampling locations and
optimize sampling strategies. After the existing concrete was broken apart to expose
underlying soil, a hand auger was advanced to 4 to 5 feet bgs in each borehole to
manually check for obstructions at the discretion of the subcontracted drilling
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professionals. If hand-auger utility clearance was necessary, the sample borehole was
_' advanced immediately adjacent, to maintain the integrity of samples from 0 to 5 feet

bgs. The project field geologist monitored utility clearance data collection and
interpretation.

C1.4 Land Survey

A State of California Registered Land Surveyor surveyed borehole locations for position
and elevation relative to MSL. The measurements were accurate to plus or minus
0.01 foot vertically and plus or minus 0.1 foot horizontally. All measurements were
referenced to the State Plane Coordinate System, North American Datum 1983 and the
North American Vertical Datum 1988.

C1.5 Soil Sampling

DPT methods were used for soil sampling conducted during the field investigation.
The DPT boring method was selected for field sampling for the following reasons.

• A small quantity of waste soil is generated during borehole advancement and
sampling; and

• Wells will not be constructed at DPT locations; therefore, larger-diameter
boreholes are not required.

The method was fast and reliable to the expected maximum sampling depth (less than
8 feet bgs) and with the expected soil type (fine-grained hydraulic fill and fine-to-
medium-grained sand). The DPT method involves the use of a truck-mounted
hydraulic/percussion drive point. When necessary, pavement was broken apart with
the DPT rig to allow access to the soil surface. If the concrete was unusually thick or
difficult to core, a field decision was made to move the boring to a more accessible
location. This event was noted in the field logbook and the new soil sample location
was surveyed following sampling. Data from a borehole that was relocated in the field
had a notation added to the comments section of the electronic data.

After the pavement was broken apart (where paved areas are present), and a hand
auger was advanced to at least 5 feet bgs to help decrease tile risk of impacting
underground utilities, the direct-push borehole was advanced adjacent to the hand-
auger-cleared borehole. The hydraulic/percussion drive point was then advanced
downward through the soil. A retractable piston inside the macro-core sampler
prevented soil from filling the liners until the desired sampling interval is reached. The
DPT rods were advanced to the desired interval where a soil sample was collected in a
macro-core sampler with an acetate liner.

When the desired sample interval was reached, the macro-core sampler was recovered
and the acetate liner was removed for sample collection. Vv_henrefusal was met before
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the targeted sampling depths were achieved, the borehole was backfilled with bentonite
pellets and relocated up to two times per location within a 5-foot radius of the original
sampling location. When any samples were successfully collected prior to refusal, these
samples were retained. Samples not used for analysis were discarded and disposed as
IDW.

Once the sample interval was retrieved, soil samples were collected for the required
analyses including VOCs, SVOCs, pesticides, PCBs, metals, and physical properties as
described in Section 3 of this report.

Non-VOC samples from the 0-feet to 2-feet bgs interval were collected according to the
following procedures:

• At locations without hardscape (e.g., play areas with exposed soil) samples will
be collected between 0 and 0.5 foot bgs; and

• At locations with hardscape (e.g., asphalt) where sample interference from
asphalt or road base materials was anticipated, samples were collected between
0.5 foot and 2 feet bgs.

VOC samples from the 0-feet to 2-feet bgs interval were collected according to the
following procedures:

• At locations without hardscape (e.g., play areas with exposed soil) samples were
collected at 0.5 foot bgs; and

• At locations with hardscape (e.g., asphalt) where sample interference from
asphalt or road base materials was anticipated, samples were collected at 2 feet
bgs.

Samples for VOC analysis were collected immediately upon retrieval of the sample
interval using the En Core ®sampling device in accordance with EPA Method 5035. En
Core ® samples were collected prior to collecting samples for other chemical analyses.
Soil samples for other chemical analyses were collected by covering the ends of a 6-inch
segment of the sampler liner with Teflon ®sheets and capping with plastic end caps.
Soil samples for characterization of physical properties were collected in a separate
6-inch segment of the sample liner by covering each end with a Teflon ®sheet and
capping with plastic end caps. The samples were placed in a cooler with ice for
transport to a laboratory following COC protocol.

Remaining soil not submitted for analysis was used for lithologic description in
accordance with the USCS and SOP 3-5, Lithologic Logging (CDM 2004).

The boreholes were backfilled completely using bentonite pellets as outlined in SOP 3-1,
Geoprobe Sampling (CDM 2004). Boring permit applications (fee-exempt) were
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submitted to Alameda County Public Works Agency at least two weeks prior to the
_' initiation of direct-push drilling activities.

Each boring location was identified by a unique four-character number. The four-
character number consisted of two numbers "31" indicating IR Site 31, followed by two
numbers "01" through "50"indicating the boring number.

Each soil sample was identified by a five-character sample number. The sample
number is designed to help the data user distinguish between multiple samples
collected. The five-character number consisted of two numbers "31" indicating IR
Site 31, and three numbers beginning with "001,"which indicates the sample number.
Sample purpose, type, matrix, depth, and boring location identification number were
identified separately on field forms. Detailed subsurface soil sampling procedures are
included in SOP 1-4, Subsurface Soil Sampling (CDM 2004).

C1.6 Groundwater Sampling

Minimal drawdown (low-flow) groundwater sampling tecllniques were employed
using a peristaltic pump at the five existing IR Site 31 monitoring wells, and from up to
two discrete depths at 11 DPT locations according to Low-flow (Minimal Drawdown)
Ground-Water Sampling Procedures (Puls and Barcelona 1996). Dedicated tubing was
set at the mid-point of the screen interval in the monitoring wells during quarterly base-
wide sampling. Upon arriving onsite, all five wells were opened and allowed to

_' equilibrate to static water level for approximately I hour. Upon equilibration, the water
level in each monitoring well was recorded, and the well closed until sampling. At the
time of sampling at each monitoring well location, the water level was measured once
again, prior to starting the pump. The surface end of the tubing was threaded through
the peristaltic pump, then attached to a multi-parameter probe for monitoring of
temperature (T) (in degrees Celsius), pH, specific conductivity (spC), oxidation-
reduction potential (ORP), dissolved oxygen (DO), and turbidity. The pump was
turned on and set at a "low-flow" rate to minimize drawdown (less than 0.1 meter)
during the sampling procedure. As a guide, the rate was set at 0.1 to 0.5 liters per
minute, and adjusted accordingly to minimize drawdown (Puls et al. 1996). The well
was purged until the parameters listed above had stabilized within 10 percent of the
previous three readings. Once the parameters had stabilized, samples were collected
for laboratory analysis.

C1.7 Disposal of Investigation-Derived Waste

CDM team personnel disposed of all IDW materials according to contract requirements,
SOP 2-2 Guide to Handling of IDW.
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C2 Field Sample Custody and Documentation

Sample custody and documentation methods that were used are described in SOP 4-1,
Field Logbook Content and Control, and SOP 4-2, Photographic Documentation of Field
Activities (CDM 2004). These SOPs address field logbooks, sample labels, custody
seals, and COC forms.

C2.1 Field Logbooks and Records

Controlled, pre-paginated, and permanently bound logbooks were used to record field
observations and measurements to provide a permanent record of daily field activities.
Logbooks contained various forms for this purpose., including daily field reports,
geologic drill logs, and photo documentation.

Entries were legible and written in indelible ink. Corrections consisted of lineout
deletions that were initialed and dated by the person making the correction. All entries
were signed and dated, and the remaining space on each page was crossed out.
Completed field logbooks were delivered to the CDM office in San Diego. Other forms
used to record field safety- and health-related data were maintained in project files and
folders. Logbook procedures are described in SOP 4-1.

C2.2 Photographs

Photographs were taken of selected sample locations to show the surrounding area, site
features, and objects used to locate the site. The photographs were used to provide
backup documentation for procedures and unusual conditions encountered as well as
to identify general sampling locations.

The photograph was identified by an informational sign within the photo itself. This
sign displayed the site name, initials of photographer, and date. After the photographs
were downloaded, they were labeled for cross-referencing with other field data.
Photographic documentation procedures are described in SOP 4-2.

C2.3 Sample Containers

Sample containers were selected in accordance with EPA SW-846, Test Methods for
Evaluating Solid Wastes Physical/Chemical Methods (EPA 2000b).

During DPT activities, soil samples were collected directly into new, clean, acetate
sample liners provided by the drilling subcontractor. Sample liners were inspected for
cleanliness prior to use and were rejected if found unacceptable.

Prior to acceptance, supplies and consumables were inspected to ensure they were in
satisfactory condition and free of defects.
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C2.4 Sample Labeling

Sample labels were attached to each sample container just before or at the time of
sampling. The labels were made of paper with gummed backs, covered with clear tape,
and completed with indelible ink. All corrections were made by drawing a single line
through the error, initialing it, and entering the correct information. Sample labels
clearly indicated the project name and number, sampling location identifier (four-
character boring location number), five-character sample number, sampling date and
time (using 24-hour notation), analysis to be performed, sample preservation, and the
field sampler's name and initials (not preprinted) as described in this SAP.

C2.5 Sample Identification Numbers

All environmental samples collected to support this project were identified by a unique
five-character number. The five-character number consisted of a two-character "31"

indicating IR Site 31, followed by a three-character sample number beginning with
"001." The five-character sample number was designed to provide a unique and
sequential identification number to each sample, which distinguished between multiple
samples collected. Sample date, purpose, type, matrix, depth, and boring location
identification number were identified separately on field forms. The sample number
and locational information was taken from the field forms and used as initial input to
pre-populate the database. This initial information was used for sample tracking.

_' C2.6 Sample Preservation

Samples were preserved in accordance with EPA SW-846 (EPA 2000b). Field samples
and associated QC samples requiring cooling were maintained at approximately
4 degrees Celsius until shipment to the laboratory.

C2.7 Sample Packaging and Shipment

Samples to be shipped to the selected project laboratories were accompanied by
appropriate sample transfer and shipment paperwork as described in SOP 2-1 (CDM
2004). COC forms and custody seals were used to document possession of samples and
help prevent tampering with samples during shipment to the laboratory. Field
investigation crews prepared all samples for shipment by common carrier to the
laboratory according to the procedures specified in applicable SOPs. Samples were
packaged properly and dispatched to the designated laboratory (or laboratories) for
analysis. The method of shipment, carrier name, and other pertinent information was
entered on the COC forms.

Field teams packaged the samples for shipment as follows.

1. Attached a sample label to each sample container; covered sample label with
clear tape.
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2. Placed custody seals on the sample container.

3. Wrapped all glass containers in foam sheeting or bubble wrap and placed them
in zip lock bags.

4. Lined coolers with two garbage bags to prevent leakage during shipment.
Placed wet ice and zip-lock bagged samples inside inner garbage bag. Secured
each garbage bag individually by closing with tie wraps or other closures.

5. Placed the completed COC forms in a plastic zip-lock bag and taped it to the
inside of the cooler lid.

6. Secured the cooler with custody seals and covered tlhe seals with clean plastic
tape to prevent accidental breaks.

At the end of each day, the field crew shipped the samples to the laboratory by common
carrier.

C2.8 Chain-of-Custody Records

COC records documented the transfer of sample custody from the time of sampling to
receipt by the laboratory. SOP 1-2 provides a description of COC procedures. COC
forms were completed by the sampler and accompanied the samples from the field to
the analytical laboratory.

The custody record was completed using waterproof ink..All corrections were made by _'
drawing a line through, initialing, and dating the error and then entering the correct
information. The error remained legible after correction. All applicable information on
the COC record, including signatures, was filled out completely and legibly. Unused
space (rows) for sample or analysis information was crossed out, initialed, and dated. If
samples were delivered to the laboratory by an overnight carrier, the air bill number
was recorded and the COC record(s) were placed in a waterproof plastic bag that was
taped to the lid inside the sample cooler prior to sealing.

C2.9 Custody Seals

After samples were collected, custody seals were placed on the sample containers.
Custody seals were used to detect any possible tampering between sample collection
and analysis. The seal was placed so that it must be broken to open the sample
container. Two or more custody seals were placed on the outside of the shipping
container or cooler prior to shipment by an overnight carrier. Each custody seal affixed
to sample containers and sample coolers was signed and dated by the field sampler.
Custody seals are described in SOP 1-2 and 2-1. Clear packing tape was placed over
custody seals on each cooler to prevent accidental breaks.
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C2.10 Corrections to Documentation

All original recorded data was written in waterproof ink. No accountable, serialized
documents were destroyed or thrown away, even when they were illegible or contain
inaccuracies that required a replacement document. If an error was made on an
accountable document assigned to an individual, that individual corrected the error by
drawing a line through it, initialing it, and entering the correct information. The
erroneous information was not obliterated. Any subsequent error discovered on an
accountable document was corrected, initialed, and dated by the person who made the
entry.
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Hsin-Yi Lee
| III I I I II

From: Carter, Holly [Carted_A@cdm.comJ
Sent: Tuesday, November 08, 2005 8:27 PM
To: Hsln-YILee;Allen,Michael;Miller,Lempi
Subject: RE: QC Sample ID for Tdp Blanks

Yes...pleaseusee31200 and up for the past tripblaamsreceived. Startlniqtomorrow
morning, we will assign "official" sample numbers too trip blanks...thankst

.....Original Message .....
From: Hsin-Yi Lee

To: Allen, Michael; Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PM

Subject: RE: QC Sample ID for Trip Blanks

Holly,

Please let me know if I can use the sample ID series 31200 and up for the past trip blank
received.

Thanks

[Hsin-Yi

.....Original Message .....
From: Allen, Michael [mailto:AllenMC@cdm. com]
Sent: Tuesday, November 08, 2005 1:36 PM
To: Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Subject: QC Sample ID for Trip Blanks

i

Hsin-Yi:
Confirmed with Holly that you can use the sample _D series 31200 and up for the past trip
blank samples received.

OK? Please confirm with email the actual numbers used.

Mike

' Michael C. Allen P.E.

Senior Environmental Engineer

CDM Federal

1218 Third Avenue Suite 380

Seattle, WA 98101

Office Phone: 206.903.0231 xt 103

7203
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kppliedP &CHLaboratories
13760 Magnoliz Ave., Chino CA 91710

T.,.(,0,).0_,.sF..:_,0,),0.,,,, Sample Receiving Checklist

APCL ServieelD: _ Client Name/Project: _

'" .... /5tC.... o,...;,I
CustodyTransfer: [] Client [] GoldenState [] UPS D US Mall _ FedEx [] APCL Ernpl,__

2. Chain-of-Custody (CoC)

_With Samples? [] Faxed? _Cllent hasCopy? _i;_t'Signed.dated? By:.
I_-Project ID? I_Arlalyses Clear? [] HoldSamples? #on Hold # Received__
I_,_oC/Docs Zip-_._kpdunder lid? [] Compos.#: __ (_#Samples OK?

ItS,topicalBy_ i _,'t
3. Shipping Contalner/Cooler

_ CoolerUsed?_ off:__L__ Cooledby: I_l_ice D Blue Ice I-1 Dry Ice DNone
Tamp °C T"

(Cooler temperaturemeasuredfrom tamp blank if present,otherwisemeasuredfrom the cooler).
CoolerCustodySeal? [] Absent [_lntact [] Tampered?

4. Sample Preservation

[] pFi<2 [] pH>12
If Not. pH -- __ Preservedby: F"I Client [] APCL [] Third Party

_' 5. Holding-time Requirements

[] pH 24hr [] BACT 6/24hr [] Crvz 24hr [] NO_"48hr [] BOD 48hr
[] CI2ASAP 17 Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Clientnotified?

6. Sample Container Condition

_ntact? [] Broken? I'-I AhomaliesDocumented?

QuantityOK? r_JLeaking7 Appropriateforspecificmethod?
Capstight7 [] Air Bubbles7 AdequateVolume?

Labels: Unique ID? _ Date/Time Labeland ink intact?

7. ,Turn Around Time

_tUSH TAT: __ [] Std (g-lO days) [] Not Marked

8. Sample Matrix

[] Drinking HiOI-I Other Liql_Soil i-'] Wipe [] Polymer [] Air _ Other: .__'e -
[] GroundH_O [] Sludge [] Filter [] Oil/Petro [] Paint [-_]W. Water I-7 Extract [] Unknown

9, Pre-Logln Check List Com/_eted & OK?

• [_LL OK:_.(if not seeS(/PI___J-ll)........D Client Contact?.(Name'.: ....)Date/Time"

Received/Checkedby:'%', _a-_,__ ... Printed: 2 NoiJ2005 7:47a.m./

*]l_ !ilmplem mult be analysed for re6ults to 4flecl iotll concentrations, lq.eeult, generated outside required or holdin& timel ,.re considered minimBI

valueJ Bnd mw be uled to define wute Ri hailu'doue but not lul non-h_lardoul,

i IDllc I rite ,t FIhll Ill i ill, lllll Iril tliim p111.ill ii.
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AppliedP &CHLaboratories
1.co_..o°,,.....,°h,_°c...1o Sample Login: Check List
%1: (_o9) 59o-ls2e Fax, (909) 590-_4_S

05-04607 (0787_ 846) (2683383_ 846)
11/09/o5

Part 1: General Information

O Company Information l_aJne: CDM Federol ProyramJ Corp.

Address: 9444 ["arnham Street, Ste £10 ,San Diego ,CA 91_I£3

[] Project Information Project Deecrip1:ion:

Project #; 6"..)18.086.

1-1 Billing Information P,O, #:

Bill Address : 1331 17lh ,qlreel Suite 1100 ,Denuer ,CO 80£01_

Lab Project; ID:
Clienl;Da'tabase #: £6

[:]ReceivingInformationloneReceived Sample? Ja._onNa,'io

Receiving Dal;e/Time: 11/0£/05 0930

COC_o,

[] Shipping Information Shipping Company Expreas

Packing Information: Cooler/Ice Chesler

CoolerTemperature: 4.q °C
[] ContainerInformation ContainerProvider; Clic.l J

S_mpling Information Sampling Person: RG/HC

Sampling Company: Client

F'] Turn-Around-Time Option: Hu_h 5 working day(J)

[] QC Option: NEESA D

[] Disposal Option: A'ot speciJll

05-04607 CheckList begin on 11/09/05 File" CHGO04c.tt:x Page: 1 _i_
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• _ Part 2: Sample Information

Seq. Sample ID Sample APCL Cont- Preset- Vol. m] # of (_o,lditl,m Collected Composite TAT

(on COC) Sub-ID Sample [D Matrix tainer vative Am. g Replica G, L, B mmddyy Hold ? Group Days

l 31200 VOC 05-04607-4 W V G 40 2 (.; llOlOb N U 7 ['7

2 31001 SLEE 05-04607-1-0_ S B 2,50 3 G 110105 N . 0 7 []

31001 EN 05-04607-1-j_ S P .5 3 G 110105 N 0 7 ["] .

3 31002 SLEE 08-04607-2-0t S B 250 3 G 110105 N 0 7 []

31002 EN 05:04607-2-]_ S P 5 3 G 110105 N 0 7 _]

- 4 31003 SLEE 05-04607-3.0 S B 250 3 G 110105 N 0 7 f-I

31003 EN O0-O4607-3-]_ S P 5 3 G 110105 N 0 7 []

. Part 3: Analysis Information
Test Items: [] 8EgOB Volatile organics

[]6010B TTLC17 He_als

I-IP.OO.7/6010B Iron, Fe, by ICP

[]8,_70C Semi-roe,64 Compounds

[] 8o8_ PCBs

[] 8081A Organochlorine pesticides

[] ASTM-Dt£16 Nois_ure, percent in soil

[] 9o_oBDso.! pH

Seq. Cllent"s Sample ID Sample APCL

# (a= given on COC) Sub-ID Sample ID M_trix VOC METALS FE 8Z70 8082 8081 MOIST PH

i 31200 VOC 05-04607-4 W X []

2 31001 SLEE 05-04607-1-0r S X X X X X X X []

31001 EN 05-04607-1-_ S X X X []

3 31002 SLEE 05.O4607-2-Or S X X X X -X X X []

31002 EN 05-04607-2-,6 S X X X []

4 31003 SLEE 05-04607-3-a S X X X X X X X []

31003 RN 05-04607-3-p S X X X []

[] Client"sRequirement: ALL METHODS: FOLLOW PROJECT QC TABLES ATTACHED.

D VOC: FULL SPIKE/LOW LEVEL FOR WATER

n 8270: FULL SPIKE FOR WATER,

D 8270: INCLUDED 1-METHYLNAPHTHALENE/

[] 2-METHYLN AP HTHALENE / CARBAZO LE /

[] ISOPHORONE/PYRIDINE/ANILINE

[] 8081A: INCLUDED TOTAL CHLORDANE

05-04607 Check Li, t Login on 11/09/05 File: CHC,OO4c.L_ Page: 2
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Sample Delivery Group
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Hsin-YiLee
I II I II IIIII I II III ] I

From: Carter,Holly[CarterHA@_m.com]
Sent: Tuesday,November08, 2005 8:27 PM
To: Hsln-YtLee ; Alien,Michael;Miller,Lempi
Subject: RE:QC SampleID forTripBlanks

Yes...please usee 31200 and up for the past trip blaams received. Startlnig tomorrow
morning, we will assign "official" sample numbers to()trip blanks...thanks!

.....Original Message.....
From: Hsin-Yi Lee
To: Allen, Michael; Hsin-Yi Lee; Hiller, Lempi
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PM
Subject: RE: QC Sample ID for Trip Blanks

Holly,

Please let me know if I can use the sample ID series 31200 and up for the past trip blank
received.

Thanks

Hsin-Yi

.....Original Message.....
From: Allen, Michael {mailto:AllenMC@cdm.com]
Sent: Tuesday, November 08, 2005 1:36 PM
To: Hsln-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Subject: QC Sample ID for Trip Blanks

Hsin-Yi:

Confirmed with Holly that you can use the sample ID series 31200 and up for the past trip
blank samples received.

OK? Please confirm with email the actual numbers used.

Mike

Michael C. Allen P.E.

Senior EnvironmentalEngineer

CDM Federal

1218 Third Avenue Suite 380

Seattle, WA 98101

Office Phone: 206.903.0231 xt 103

2303
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AppliedP_ GHLaboratori¢_
13760MagnoliaAve.,Chino CA$1710

To,:(,0,),,0._.g_.x:€,o,_.0-,,,, Sample Receiving Checklist

APCL ServiceID: _ -__ Client Name/Project: _ f,_/_

1. Sample Arrival _,

Custody Transfer: [] Client [] GoldenState [] UPS [] US Mail [_FedEx []APCL Empl: __

2. Chain-of-Custody (CoC)

With Samples? [] Foxed? ]_ ClienthasCopy? € Signed,dated? By:• Project ID? _Analyses Clear? [] HoldSamples7 #AonHold " # Received
_CoC/Docs Zlp-Ls_Fkeqll_nderlid? [] Compos.#: _ L_#Samples OK?
_ SampledBy: lTC_l,

3. Shipping Container/Cooler

_,Cooler Used?# by:_£-L-Cooled _ ,co []Blueice[]o,ytce n N0ne
Temp ° C

•(Cooler temperaturemeasuredfrom tempblank if present,otherwisemeasuredfrom the cooler).

CoolerCustodySeal? [] Absent _ Intact 1"7Tampered?

4. Sample Preservation

[]pH<2 []pH >t2
If Not, pH = _ Preservedby: [] Client i-'] APCL [] Third Party

5. Holding-time Requirements

[] pH 24hr [] BACT 6/24hr F-ICrvl 24hr [] NO_"48hr D BOD 48hr
[] 02 ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Clientnotified?

6. Sample Container Condition

_] Intact? [] Broken.'? []AnomaliesDocumented7

Type: _ plastic _'glass _ Tube: brass/SS [] Tedlar Bag
_2_QuantityOK? [] Leaklng7 _ Appropriatefor specificmethod?

Capstight? [] Air Bubbles? _ AdequateVolume?

Labels: L_ UniqueID? _ Date/Time y-JLabeland ink intact?
7, Turn Around Time

_;_.RUSHTAT:__ []Std(7-10days)[] Not Marked

8. Sample Matrix

I'-IDrlnking H,C_Other tlq _Soil []Wipe •Polymer /-'lAir I_Other: "_\_-"
[] GroundH_O I"7 Slud [] Filter [] Oil/Petro [] Paint [] W. Water [] Extract [] Unknown

9. Pre-Logln Check List mpleted & OK?

_ALL OK? (if not, see OPC_.H) [] Client Contact? (Name: _ )Date/Time:
€...--.

Received/Checkedby: Printed: 3 Nov2005 8:lTa.m.

• ]FITI Sarnplei must be analyzed for resultJ _refiect total concentrations. ResulLs generated outside required of holding times are considered minimal

vldues and.may be used to de_ne wute _ b,alardoul but not u non-hazardous.
V

DI_ _mep*t PiI_= I_Gil.t i _SIIQ i]lm p r q¢I,tm =

2304



AppliedP& CHL_boratories
_.,o _._.o,,._o., _,.o _.._o Sample Login: Check List
TeA (009) 590-1S25 Faxt (908) 580.1408

05-04614 (0787_ 847) (2683383_ 847)
12/o9/o5

Part 1: General Information

[] Company Information Na_e : CDM Federal Programs Corp.

Addrens : 9444 Fornham Street, Ste _I0 ,San Diego ,CA 9£l_3

[] Project Information Project Descrip%ion: Alameda IR Site SI/6218.086

ProJ e¢_; # : 6£I8.086

I"1 Billing Information P.O, #:

Bill Address: 1331 17th Street Suite II00 ,Denver, CO 80_0£

Lab Project ID:

Client Database #: _6

[] Receiviltg Inform_,tion Who Received sample? Jason Nario

Receiving Date/Time: 11/03/OS /000

COC No.

[] Shipping Information Shipping Company Ezpress

Packing Information: Cooler/IceChester

Cooler Tempera1:ure: 4.5 *G
C] ContainerInformationContainerProvider: Client

[] Sampling Information Sampling Person: He/RG

Sampling Company : Client

[] Turn-Around-Time Option: Rush 5 working day(sJ

0 QC Option: NEESA D

1"1 Disposal Option: Not specify

0S-04614Check Li,t Login on It/09/05 File: CHG00Sc.tex Page: 1
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Part 2: Sample Information

Seq. SampleID Sample APCL Conf.- Preset- Vol,ml # of Condition Collected Composite TAT

# (on COC) Sub-ID Sample ID Matrix tain_r vative Am. g Replica G, L, B mmddyy Hold? Group Days

1 31004 SLEEVE 05-04614-1-_ S B 250 2 G 110206 N 0 7 []

31004 EN 05-04614-I-J_ S P `5 3 C, 110205 N 0 7 []

2 31005 SLEEVE 05.04614.2-0t S B 250 2 G 110205 N 0 T r-I

3100,5 EN 05-04614-2-]_ S P 5 3 G 110205 N 0 7 17

3 31006 SLEEVE 05-04614.3.ot S B 2,50 2 (] 110205 N 0 7 []

31006 EN 05-04614-3-_ S P `5 3 (] 110205 N 0 7 []

4 31007 SLEEVE 05-04614-4-0r S B 250 2 Ca 110205 N 0 7 r_

3100'7 EN 05.04614-4._ S P ,5 3 0 11020`5 N 0 7 []

5 31008 SLEEVE 05-046!4-5-ot S B 260 2 G ]10205 N 0 7 ['1

31008 EN 05-04614-5-]_ S P 5 3 G 110205 N 0 7 []

6 31009 SLEEVE 05-04614-6-o_ S B 250 2 G 110205 N 0 7 l"]

31009 EN 05-04814-6-_, S P 5 3 O 110205 N 0 7 []

7 31010 SLEEVE 05.04014-7*01 S R 250 2 G 110205 N 0 7 []

31010 _N. 05-04614-7,_ S P 5 ,3 _] 110205 N 0 7 []

8 31011 SLEEVE 05.04614-8-_ S B 250 2 G 110205 N 0 7 ["I

31011 EN 05.04614.8.]_ S P b 3 0 110205 N 0 7 ["]

0 31012 SLEEVE 05.04614-9-€2 S B 250 2 G 110205 N 0 7 r"]

31012 EN 05-04614-9._ S P 5 3 O 110205 N 0 7 []

I0 31013 SLEEVE 05-04814-I0-0r S B 250 2 G 110205 N 0 7 []

31013 EN 05-04614-10-_ S P 5 3 G 110205 N O 7 []

]1 31201 VOC 05-04814-11 W V ¢ 40 2 G 110205 N 0 7 []

Part 3: Analysis Information

TestItems: r'l8_60B Volatile organics

[] 6010B TTLC 17 Metals

f'_ P,O0. 7/6010B Izon, Fe, by ICP

[:] 8_70C Semi-roe, 84 Compounds

[] 808£ PCBs

[] 8081A Organochlor±ne pes¢icides

N ASTM-D£SI6 Hois_ure, percent in soil

[] 9o._o#/15o._ pH

[] WalkllI.Bla/ck Carbon, Total 0rganic (TOC)

Seq. Client"s Sample ID Sample APGL

# (,_ given on COC) Sub-ID Sample ID MAtrix VOC METALS FE 8270 8082 8081 MOIST PH

I 31004 SLY.EVE 05-04614-1-0_ S X X X X X X X []

31004 EN 05-04614-1-j_ S X X X r"]

2 31005 SLEEVE 05-04614-2-€_ S X X X X X X X []

05-04614 Check List Login on 11/09/0_, File: CHG005¢.tex Page: 2
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( _ Apph_dP _ G_L_bo_to_y( Chain of Gustgd(y
A P C L Tel:(909)590-1828 Fax:(909)590-1498 Please Print in pen

_+.t: C_/14 Co=t_:t:t_t_ Td#:t3.q3.gk_._3_3 F,.x#:

Bill to: _ AaLI_ Items

Project Addzess _b'l_l_D_, _ APCL Quot_tioa # _ Yellow - Lab copy

Field Sample Sample Date Tzme Sample Pre_r- # of

ID No. Description ..Collected Matrix ration Goatainen, _-, Rem_ks

++1ol+ I o+_ _,_- _; Itllslil

.+,,,,t, o+,_ ' _ Illlllit
+_0,+ +++ + I I
+jot_ 0me _ IIIiil .,,

+,.++-x .,1,, _, IIIIII

3_0z_ io_ II!1!1 ,.

_t0zs .... io,Jo _. IIIIII I1
_,o_ 1,00 I II!11111
+t0?.._ v l!t0 IIIIll"_ ,4, .....

qcatquirmt_t: 1-1_ _qxlq_atrort; ,r'lWip;E:]_wv._ OExteadedl_wD_. ["]C[2P; [-]ACE DA_'E¢. [=']NP.J_A__0B, CorD); ["]Other .. ¢Ple_-,cify)

SmpleDi_patl: [-]Ik-tm-_ l_+l:m.,t_trAP(:[. E]Holdt___d_r,+:_Pe_i'd,r.l_d_.. tl.ot.p_.:ill_,m_pl.'_ll, lm,_tm:m"d_l,l+,_tt_Wt,_'am, pl. mm.od'..:l

,_mnpl,e: Coaditimas: D_l,_-.t; OBm,i_. CooL,. s_: D:_; Om,,+,_,+D so_. _ + -- _/ T_nper_ur_: [] Room ['-'ICo]d '°CL___ )

P,..elir_q_ed by _._Ir.ce,,,_._ .,,__,'t_]Time /] _,_-+,_/ J",TL_" Received _ _ "-- Da.te/Time _ _.J_+._ / |"O_O

Retlnqui,s_ed by Date/Time / Receiv.eft by. //_ . ...,._ Dam/Time /

.... =I
Clienta undentamd that all terms deat:rlbed ila the propouls, qttotatitma for thil project, mid/or the b,e_l_ 1 teTma_ cwrtat AJ_GL tadustulea will be foUoaed. APCL rtaers_ the right
to tsmmiaat_ its m or withhold delivery o€ amy r_porta, if ha AIPCL'_aole _tm the terma of the p__'L_L_rl_vebe_ tmoken.
AIPCI. Porto 4-101, V.. 1o8, ]Dec. 30, 1_kl. b=_-_t-(OI_J']P_DA'/'A-_A/I]_AJ[.q-J_OO_+T_X IP_CIUS'T.DATA.LA,$_CI_IAINI.'I"I_X



AppliedP &CHL_boratories
13780 Magnolia Ave,, Chino CA 91710

Te,:(,o,).o.mg_., (,o,)_..,,. Sample Receiving Checklist

APCL ServiceID: _Client Name/Project: C_J_ !_,_ "_

1. Sample Arrival k(

CustodyTransfer: [] Client [] GoldenState [] UPS [] US Mail [_FedEx [] APCL Empl: __

2. Chain-of-Custody (CoC)

With Samples? [-7 Faxed? _] Client has Copy? _ Signed, dated? By:
[_ Project ID? ._ AnalysesClear? [] HoldSamples? #on Hold __ # Received__
r_ CoC/DocsZip,-Loekedunder lld? [] Compos.#: _ _ #Samples OK?

SampledBy
3. Shipping Contalner/Cooler

_] CoolerUsed?# of__ CoQledby: _, Ice [] mueIce D O,yIce [] Non,
_'emp eC ,__.V__ _),0---: ° L_, ¢

(Cooter temperaturemeasuredfrom tern; blalnkif present,otherwisemeasuredfrom the cooler).
CoolerCustodySeal? [] Absent _ Intact [] Tampered?

4. Sample Preservation

[]pH <2 []pH >12
If Not, pH = __ Preservedby: [] Client [] APCL J'-}Third Party

5. Holding-time Requirements

[] pH 24hr [] 8ACT 6/24hr [] CrV! 24hr [] NO_" 48hr [] BOD 48hr
[] CI2 ASAP [] Turbidity 48hr [] DO ASAP [] Fe(li) ASAP
[] HT Expired? [] Clientnotified?

6. Sample Container Condition

Intact? [] Broken? [] AnomaliesDocumented?

T+.:l++o+,.. 0++++*Quantity OK? [] Leaking? Appropriateforspecificmethod?
Capsfight? [] Air Bubbles? AdequateVolume?

Labels: UniqueID? _ Date/Time Labeland ink intact?

7. Turn Around Time

_]_'RUSHTAT' [] Std (7-10 days) I-'] Not Marked

8. Sample Matrix

[] DrinkingH2oF-] Other Liq _ Soil [] Wipe [] Polymer {'_ Air _ Other: _.Ct'€_
[] GroundH20 [] Sludge [] Filter [] Oil/Petro [] Paint [7 W. Water [] Extract r-] Unknown

9. Pre-Login Check List Co_n_leted & OK?

ALL OK? (if not, seeS[3_ C-11) [] Client Contact?(Name: _ )Date/Time: . "
Received/Checkedb'_ -"_lt,,_X_-_ Printed: 4 Nov2005 8:25a.m.l/

*]HITs Samples must be analy;ed for result= t_//reflect total concentrations. Results generated outside required otr holding time= are considered minimal
vltluea and may be uaed to define waste as ht,zardoui but not as non-has_-rdout.

OtCuraiRtF|Ii: [ne_l.texlilel]lmprcl.t em.
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AppliedP _ CHL_bor_tories

,3.oM.,.o,,.A...,ch,oocA,me Sample Login: Check List
Tel: (90g) 590-1828 FttXt (909) _00-1495

05-04650 (0787_ 848) (2683383_ 848)
ll/0s/0s

Part 1: General Information

[] Company Information Name: CDM Federal Programs Corp.

Address: 94J4 Farnham Street, Ste _10 ,San Diego ,CA 9_1£3

1-1 Project Information Project Description: Alameda Ia Sita 31

Project #: 6_18.086

[] Billing Information P.O. #:

Bill Address: 1331 1 7th Street Suite l IO0 ,Denver,CO 80£0_

Lab Project, ID:
Clien_ Database #: _6

I"l Receiving Information Who Received Sample? Jason Nario

Receiving DaCe/Time: 11/04/05 1000

COCNo.

[] Shipping Information Shipping Company F,zpre_,_

Packing Informal;ion: Cooler/Ice Chester

Cooler Temperature : &8 4./_4.4 * C

f'l Contedner Information Container Provider: Client

[] SamplingInformation Sampling Person: HR/RC

SamplingCompany: Client

["1 Turn-Around-Time Option; Rush 5 working day(s)

{2 QC Option: NEESA D

[] Disposa_Option: Not sp¢ci/y

_€ 05-04650 CheckList Login on I 1/08/05 File: CHCOO3c.tex Page: l
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Part 2: Sample Information

Seq. Sample ID Sample APCL Cont- Preser- Vol, ml # of Condition Collected Compodt_ TAT

# (on COC) Sub-ID Sample ID Mstrix tainer vative An,. g Replica G, L, B mmddyy Hold ? Group Days

I 31014 EN 05-04650-I-Cf S P 5 ,3 G 110305 N 0 7 []

31014 SLEEV 05-04650-1-j_ S B 250 :2 G 110305 N 0 ? ["1

2 31015 EN 05-0465(_2-_ S P 5 3 C 110305 N 0 7 []

31015 SLEEV 05-04650-2-_ S B 250 '2 G 110305 N 0 7 []

3 31018 EN 05-04650-3-a S P 5 3 G 110305 N 0 7 []

31016 SLEEV 05-04650-3-]_ S B 250 2 G 110305 N 0 7 []

4 31017 EN 05-04650-4-_ S P 5 ,| G 110305 N 0 7 []

31017 SLEEV 05-04650-4-]_ S B 250 2 G_ 110305 N O" 7 ["I

5 31018 EN 05-04650-5-_ iS P 5 3 G 110305 N 0 7 []

31018 SLEEV 05.04650-5-_ S B 2,50 2 G 110305 N 0 7 17

6 31019 EN 05-04650-6-_ S P 5 3 G 110305 N 0 7 []

31019 SLEEV 05-04650-6-_ S B 2S0 2 G 110305 N 0 T I--[

7 31020 EN 0`5-04650-7-ot S P 5 3 G 110305 N 0 " 7 [-]

31020 SLEEV 05-0465{A7-_ S B 250 2 G 110305 N 0 7 l'=l

8 31031 EN 05-04650-8-(_ S P `5 3 G 110305 N 0 7 17

31031 SLEEV 05-04650-8-_ S B 250 I G 110305 N 0 7 []

9 31022 EN 05.04650.9-ot S P 5 3 G 110305 N 0 7 ["1

31022 SLEEV 0`5-04650-9-j_ S B 250 2 G 11030`5 N" 0 7 []

10 31023 EN 05-04650-10-0 S P ,5 9 G 110305 N 0 7 []

31023 SLEEV 05-04650.10-_ ' S B 250 4 G 11030,5 N 0 7 ['1

II 31024 EN 05-04650.II-a S P 5 3 G 110305 N 0 7 El V

31024 SLEEV 05-04650-11-_ S B 250 2 G 11030,5 N 0 7 {_

12 31025 EN 05-04650-12-a S P 5 3 G 110305 N 0 7 []

3102,5 SLEEV 05-04650-13-j_ S B 250 2 C., 110305 N 0 7 • I-I

13 31026 EN 05-04650-13-01 S P 5 3 G 110305 N 0 7 _]

3]026 SLEEV 05-04650-13-_ S B 250 2 G 110305 N O 7 I-1

14 31027 EN 05-04650-14-_ S P 5 3 G 110305 N 0 7

31027 SLEEV 05-04650-14-/_ S B 350 3 O 110305 N 0 7 []

15 31028 EN 05-04650-15-01 S P 5 3 G 110305 N 0 7 []

31028 SLEEV 05-04650-I 5-_ S B 250 2 G 110305 N 0 7 ["]

Part 3: Analysis Information
Test Items: f-I 8560B VoZa_ile organics

1"76010B TTLC 17 l(etals

[]_00.7/6010B Iron,Fe, by ICP

[]8_700, Semi-VOC,64 Compounds

I-] 808_ PCBs

[] 8081A 0rganochlorine pest, icides

[]ASTM-Dt.£16 Moisture,percent in soil

05.04650 Check List Login on 11/08/05 File: CHG003c.tex Pa.ge: 2 _IV
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[]904oB/15o.tpH
[]Walkl!l.Blo/ckCarbon,Total0rsanic(TOC)

Seq. Client"sS_.mpleID S_mpl© APCL

# (M givenon COC) Sub-ID Sample ID Matrix VOG METALS FE 8270 8082 8081 MOIST PH

1 31014 EN 05-04650-1-a S X X X []

31014 SLEEV 05-04660-I-_ S X X X X X X X []

2 31015 EN 05-04650- 2-or S X X X []

31015 SLEEV 05-04550-2-_ S X X X X X X X n

3 31016 EN 05.04650-3-0f S X X X []

31016 SLEEV 05-04650.3.]_ S X X X X X X X []

4 31017 EN 05-046E0-4-0_ S X X X []

31017 SLEEV 05-04650.4._ S X X X X X X X []

5 31018 EN 0_.04650-8-_ S X X X []

31018 SLEEV 05-04650.5.]_ S X X X X X X X []

6 31019 EN 05.04650.6-c_ S X X X []

31019 SLEEV 05-046f_0-6-_ S X X X X X X X 17

7 31020 EN 05-04650- 7-or S X X X- f"]

31020 SLEEV 05-04650-7-_ S X X X X X X X []

8 31021 EN 05-04650-8-0r S X X X i"l

31021 SLEEV 05-04650-8-]_ S X X X X X X X [']

9 31022 EN 05-04650-9-ev S X X X []

31022 SLEEV 05.04650-9-_ S X X. X X X X X []

_' I0 31023 EN 05-04650-10- ot S X X X []

31023 SLEEV 05-04650-10-]_ S X X X X X X X []

11 31024 EN 05-04650-11-€2 S X X X []

31024 SLEEV 05-04650-11-_ S X X X X X X X n

12 31025 EN 05-04650-12-ot S X X X []

31025 SLEEV 05-04650-12-_ S X X X X X X X n

13 31026 EN 05-04650-13-of S X X X [3

31026 SLEEV 05-04650-13-J_ S X X X X X X X []

14 31027 EN 05-04650-14-(_ S X X X []

31027 SLEEV 05-04650-14-/_ S X X X X X X X []

15 31028 EN 05-04650-15-or S X X X [_

31028 SLEEV 05-04650-I 5-_ S X X X X X X X []

Seq. Cllent"s Sample ID Sample APCL

# (as given on COC) Sub-ID Sample ID Matrix TOO

1 31014 • El'4 05.04650-1.€_ S [7

31014 SLEEV 05.04650-I-_ S []

2 31015 EN 05-04850.2-Ot S l"]

3101_ SLEEV 05-04680-2-_ S []

3 31016 EN 05-04650-3-_ S []

31016 SLEEV 05-04650-3-fl S []

4 31017 EN 05-04650-4-Ot S []

0S.04650 Check List Login on 11/08/05 Fire: CHG003c.tex Page: 3
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31017 SLEEV 05-04650-4-fl S D
5 31018 EN 05-04650-5-0e S [_

31018 SLEEV 05-04650-5-]_ S f"]

6 31019 EN 05-04650-6- _ S r-]

31019 SLEEV 05-04650-6-_ S 1"]

7 31020 EN 05-04650-?-o/ S r"l

31020 SLEEV 05-04650.7-/'] S []

8 31021 EN 05.04650-8-t_ S ['-]

31021 SLEEV o5-o465o-a-// S D

9 31022 EN 05-04650-9-_ S []

31022 SLEEV 05-04650-9-/_ S []

10 31023 EN 05-04650-10-€_ S []

31023 SLEEV 05.04650-10-]_ S [_

l I 31024 EN 05-O4650- i I-_ S []

31024 SLEEV 0,%04650-iI-_ S

12 3102,5 EN 05-04650.12.q.r S []

31025 SLEEV 05-0,1850-12-/3 S ["I

13 31026 EN 05-04650-I 3-_ S

31026 SLEEV 05-04650-13-_ S r"]

14 31027 EN 05-04650-I4-_r S []

31027 SLEEV 05-04650-14-_ S 17

15 31028 EN 05-04650,15-t_ S r-I

31028 SLEEV 05-04650-1,5-_ S []

["]Client"sRequirement: ALL METHODS: FOLLOW PROJECT QC TABLES ATTACHED._

[] VOC: FULL SPIKE/LOW LEVEL FOR WATER

[] 8270: INCLUDED 1-METHYLNAPHTHALENE/

2-METHYLNAPHTHALENE/CARBAZOLE/

[] ISO P H O RO NE /P YRID IN E/ ANILINE

[3 8081A: INCLUDED TOTAL CHLORDANE

[] 8081A: CONCENTRATE TO 1 ML FOR DW LEVEL

[] MS/MSD# 10

LoginBy JASON M. NARIO

Check By

05-04650 Check List Login on 11/08/05 File: CHG003c rex Page:4
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AppliedP &ChLaboratory Chain of Custody
13760MagnoliaAve. Chino CA 91710

A P _ L Tel: (909) 590-1828 Fax: _9091,590-1498 Please Print in pen Page _ of ._

Address; _ __ _t_|_ _0 City: =_41.=._:_ State: code:

Bill to: _; _,%,,_.L. Analysis Items

Project Addrem ._'l_;_t_-. _ APCL Quotation # . t[ _ Yellow- Labco_

Field Smmple Sample Dzte Time Sample Pisser- # of
ID No. D_. "2_tion Collected M_trix vation Cont=_r_m P_m_rks

_>-_- _ _ _ >_
_-_ _ _o ,_ _ ¢I ._

._ .. _

;(_3Requirement: [-'lRegular;, [_QA/qCReporl;; E]WIP; ["]RawDm_a; [_Bxt_dedl_wD_t_ r]CLP; [_A6_ _AFCEE ["]NEF_A (E, CorD); [_]Other (PleMespecffy)

lSampleDispomd: I-]Retort, [-]Dispo_lbyAPCL [-1Hoidfar__da_aft_-recelvin_date. Hnotspuei..q_l, mmphmwillbed£uem.ded4t_da_aft_s, sampluas.uree_

•=mpl©C<md_tiouL:[']Intact;DB_===. coa= s_ [']Intact;["]Broke**;D None. T_g# _ T=ml_a'_,m'_D Room ["]Cold_ 'O).
, , , ,,

Relinquished by _ +__ Dat_/Time I(__.C, s / i'71S Received by_ Da_e/Time _II_ ''i'_P,_lmq_hed by D,_/Time / Ke_ived , D_,/Tim, /
APCL USE ONLY Service # Note:

Clients undm-stmsd that all terms du_ibed in the prop_ -t-, quot_*s for this project, muliot- the [pmend terms provided in the turret APCL _ Khedtd,- _ be fol)owt-d. APCL rm_m-_s the right

tote_-_e itsserviceorwithholddeliveryo_any reports_finAI_2L.- _ the_ I projecth.veb_enbeoke_ "4AP_ l-tOt, Vet 40, Dec 20 11894 R4Jeq I_esJCU_PDJLTALABJCI_AJN.KOOT /BX Pi_e Jcusr D&T&IA rF.x



Hsin-Yi Lee
I II I I I I I I II II II I III I I III II

From: Carter, Holly [CarterHA@cdm.com]
Sent: Tuesday,November08, 20058:27 PM
To: Hsin-YILee ;Allen,Michael;Miller,Lempi
Subject: RE:QC SampleID for TripBlanks

Yes...pleaseusee 31200 and up for the past trip blaams received. Startlnig tomorrow
morning, we will assign "official" sample nunlberstoo trip blanks..._hanks!

.....Original Message......
From: Hsin-Yi Lee
To: Allen, Michael; Hsin-Yi Leel Miller, Lempi
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PM
Subject: RE: QC Sample ID for Trip Blanks

Holly,

Please let me know if I can use the sample ID serles 31200 and up for the past trip blank
received.

Thanks

Hsin-Yi

.....Original Message.....
_rom: Allen, Michael [mailto:AllenMC@cdm.com]

Sent: Tuesday, November 08, 2005 1:36 PM
To: Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Subject:QC Sample ID for Trip Blanks

Hsin-Yi:
Confirmedwith Holly that you can use the sample ID series 31200 and up for the past trip
blank samples received.

OK? Please confirm with email the actual numbers used.

Mike

Michael C. Allen P.E.

Senior Environmental Engineer

CDM Federal

1218 Third Avenue Suite 380

_eattle, WA 98101

Office Phone: 206.903.0231xt 103

5203
1



AppliedP &CH:L hor, .torie
13760 Magnolia Ave., Chino CA 91710

Te, Fax:C..)--0-,.e Sample Receiving Checklist

APCLSe.viceID:4:6][ ClientName/Project: CL._)_

1. Sample Arrival _I-_
Date/TimeReceived_._, _('k_ Date/TimeOpened\\_.I_-_,_ _...43By (name).._._'o_,,'__,{:

CustodyTransfer: [] Client [] GoldenState [] UPS [] US Mail [_FedEx [] APCL Empl: __

2. Chain-of-Custody (CoC)

[_ With Samples? [] Foxed? _ Client has Copy? 'l_ Signed.dated? By:
[] Project ID? _ AnalysesClear? [:::]HoldSamples7 #on Hold # Received
{_' CoC/Docs Zi,,-Loekedunder lid? I'-] Compos.#: _ #Samples OK?

Sampled By :ff(-_l r_

3. Shipping Container/Cooler

CoolerUsed.# of _ C9ttledby: j_. Ice ^ [] Blue Ice I"1 Dry Ice [] None

_'emp liC __I_,_ _,-12-.; _, _'
(Cooler temperaturemeasuredfrom tamp blank if present,otherwisemeasuredfrom the cooler).

CoolerCustodySeal? [] Absent I_ Intact I-1 Tampered?

4. Sample Preservation

pH <2 [] pH >12

If Not, pH = __ Preservedby: [] Client [] APCL [] Third Party

5. Holding-tlme Requirements

[] pH 24hr [] BACT 6/24hr [] Crvl 24hr [] NO; 48hr [] BOD 48hr
[] 02 ASAP [] Turbidity 48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Client notified?

8. Sample Container Condition

Intact? I-'1Broken7 [] AnomaliesDocumented?

Type: _ plastic [] glass _ Tube: brass/SS' I--]Tedlar Bag
_;JQuantity OK? [] Leaking? _ Appropriatefor specificmethod_
_;_Capstight? [] Air Bubbles7 _ AdequateVolume?

Labels: LUUnique ID? ' _ Date/Time _lA-Ilabeland ink intact?

i. 'Darn Around Time

_:'RUSH TAT:__ [] Std (7-10 days) [] Not Marked

8. Sample Matrix

[] Drinking H2OF-IOther Liq _ Soil [] Wipe [] Polymer [] Air JR:]Other: _::::_OP_
[] GroundH20 [] Sludge [] Filter [] Oil/Petro [] Paint 1"7W. Water [] Extract [] Unknown

g. Pre-Login Check List Co_n/_leted & OK?

_J_ALL OK? (it" hot,see S_p_C-11) [] ClientContact?(Name',_ . )Date/Time:

Received/Checked5_F--_tt_.l,- ..... Printed: 4Nov 2005 8:25a.m.
*i_l'l Simplel mill be inilyzed for result= t_'reflecl total concentritionl, I'l.eliultli generated outliiIe required of holding time= are conlidered minimal

velueli a.nd may be uied to define wilde lit hlzardous but not Ill non-hizirdouli.

Dlle a:l, iltt PII., | iltl.I ,Ill ttl liJilr, pICI.i. 1.

V
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/tpplied P _ (3I-[Laboratories

r3,,oM.,.o,_.A.... Oh,noCA.mo Sample Login: Check List
Teh (909) 590-1S2B Faxl (909) 590-1498

05-04651 (0787_ 849) (2683383_ 849)
11/11/o5

Part 1: General Information

[] Company Information Name: UDM Federal ProgramJ Corp.

Address: 9444 Farnham Street, Ste £10 ,San Diego ,CA 92I,_3

[] Project Information Project Description: Alameda IR site

Project #: 6_18.086

17 Billing Information P.0. #:

Bill Address : 133l 17th Street Suite 1100 ,Denver ,CO 80,905

LabProject ID:
Clien_ DaZabaee #: £6

I"1 Receiving Information Who Received Sample? J._on .Y,,,'io

_eceiving Date/Time: 1I/0,_/05 1000

_' coc Wo.

[] Shipping Information Shipping Company E:_pre_

Packing Informal;ion: (.,'oolc,'/lca Ul_uJlar

CoolerTemperature: 3.84._4.4oC
I-1 Container Information Container Provider: Clien_

[] Sampling Information SampllngPerson: HC/RG

Sampling Company: Oient

[] Turn-Around-Time Option: Bush 5 working day(sJ

1"3 QC Option: NEESA D

F'I Disposal Option: Not _pv¢'_fy

05-04651 Check List Login on 11/11/05 File: CHG002c.tex P,_g:e:I

5205



Part 2: Sample Information
.., _, , ,. ,

Seq. SnxnpleID Sample APCL Coat- Preser-Vol,ml # of Condition Collected Composite TAT

# (on COG) Sub-ID Sample ID Matrix tainer votive Am. g Replica G, L, B mmddyy Hold ? Group Days

1 31029 EN 05-04651-I-@ S P 5 3 G 110305 N 0 7 []

31029 SLEEV 05-04651-1-_ S B 250 2 G 110305 N 0 7 []

2 31030 EN 05-04651-2-@ S P 5 3 G 110305 N 0 7 ["I

31030 SLEEV 05-0465I-2-_ S B 250 2 _ 110305 N 0 7 []

3 31031 EN 05-04651-3-@ S P 5 3 G 110305 N 0 7 []

31031 SLEEV 05-04651-3-/_ S B 250 2 G 110305 N 0 7' []

4 31032 EN 05-04651-4-fx S P 5 3 G 110305 N 0 7 []

31032 $LEEV 05-04651-4-/_ S B 250 2 G 110305 N 0 7 []

5 31033 F,N 05o04651-5.@ S P 5 3, G 110305 N 0 7 []

31033 SLEEV 05-04651-5-]_ S B 250 2 G 110305 N 0 7 []

6 31034 EN 05-04651-6-ot S P 5 3 G 110305 N 0 7 []

31034 SLEEV 05-04651-0-_ S B 250 2 G 110305 N 0 7 []

7 31035 EN 05-04651-7-@ S P 5 3 G 110305 N 0 7 ["]

31035 SLEEV 05-04651-7-/_ S B 250 2 G 110305 N 0 T []

8 31035 EN 05-04651.8-@ S P 5 3 G 110305 N 0 7 []

31036 SLEEV 05-O,1651-8-_ S B 35o 2 G 110305 N 0 7 I-1

9 31037 EN 05-04651-9-@ S P 5 3 G 110305 N 0 7 []

31037 SLEEV 05-04651-0-_ S B 250 2 G 110305 N 0 '1' [7

10 31038 EN 05-04851-10-@ S P 5 3 G I10305 N 0 ? []

31038 SLEEV 05-04651-I0-_ S B 250 2 G II0305 N 0 7" []

11 31039 EN 05-04651-I1.@ S P 5 3 G 110305 N 0 7" []

31039 SLEEV 05-04651-I1-_ S B 250 2 G 110305 N 0 7 []

12 31040 EN 05-04651-12-@ S P 5 3 G 110305 N 0 7 []

31040 SL P..EV 05-04651-12-_ S B 250 2 G 110305 N 0 7 [_

13 31041 EN 05-04651-13.@ S P 5 3 (] 110305 N 0 7 I"I

31041 SLBEV 05-04651-13.J_ S B 250 2 G 1103O5 N 0 7 17

14 31042 EN 05-04651-14-ct S P 5 9 G 110305 N 0 7 [_

31042 SLEEV 05-04651-14-_ S B 250 'l G 110305 N 0 T []

15 31043 EN 05-04651-15-O_ S P 5 3 G 110305 N 0 7 []

3]043 SLEEV 05-04651-15-/_ S B 250 2 G 110305 N 0 7 ["]

18 31044 EN 05-04651-16-_ S P 5 3 G 110305 N 0 7 []

31044 SLEEV 05-04661-16-_ S B 250 2 G 110305 N 0 7 []

17 31045 EN 05-04651-17-_r S P 5 3 G 110305 N 0 7 []

31045 SLEEV 05-04651.17-_ S B 250 1 G 110305 N 0 7 []

18 31046 EN 05-04651-18..0€ S P 5 3 G 110305 N 0 =7

31046 SLEEV 05-04651-18-j_ S B 250 I G 110305 N 0 7 []

10 31202 VOC 05-04651-19 W V C 40 2 G I ]0305 N 0 7 []

30 31203 VOC 05.04651-20 W V C 40 2 G 110305 N 0 7 []

21 31204 VOC 05-04651-21 W V C 40 2 G 110305 N 0 7 []

Part 3: Analysis Information

05°04651 Check Li=t Login or, 11/11/05 File: CHG002ctex Page': 2
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Hsin-YiLee
............ I I I

From: Carter,Holly[CarterHA@cdm.com]
Sent: Tuesday,November08, 20058:27PM
To: Hsin-YiLee ;Allen,Michael;Miller,Lempi
Subject: RE:QC SampleI0 forTripRlanks

Yes...please usee 31200 and up for the past trip blaams received. Startlnlg tomorrow
morning, we will assign "official" sample numbers too trip blanks...thanks!

.....Original Message.....
From: Hsin-Yi Lee
To: Allen, Michael; Hsln-Yi Lee; Hiller, Lempl
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PH
Subject: RE: QC Sample ID for Trip Blanks

Holly,

Please let me know if I can use the sample ID series 31200 and up for the past trip blank
received.

Thanks

Hsin-Yi

.....Original Message.....
_m_rom: Allen, Michael [mailto:AllenMC@cdm.com]

ent: Tuesday, November 08, 2005 I_36 PM
To: Bsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Subject: QC Sample ID for Trip Blanks

Hsin-Yi:

Confirmed with Holly that you can use the sample ID series 31200 and up for the past trip
blank samples received.

OK? Please confirm with email the actual numbers used.

Mike

Michael C. Allen P.E.

Senior Environmental Engineer

CDM Federal

1218 Third Avenue Suite 380

_attle,WA 98101

Office Phone: 206.903.0231xt 103

1
!
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Hsin-YiLee

From: Miller, Lempi[MillerLE@cdm.com]

Sent: Tuesday,November22, 2005 1:07PM

To: Carter,Holly;Hsin-YiLee 4 66_=1 _
Cc: Alien,Michael

Subject: smalleditsto COCform

The followingtripblankshadananalysisrequestfor 8260B/5035B(soil)andit shouldhavesaid8260B/5030B(water):

31151
31202
31203
31204
31206
31207
31214

Lempi E. Miller
Database Manager

CDM
9444Farnham Street, Suite 210
San Diego, CA 92123
858-268-3383phone
858-268-9677fax

2
11/22/2005



Message Page I of 1

Hsin-Yi Lee

From: Hsin-Yi Lee

Sent: Friday, November 11,2005 11;23 AM

To: Miller, Lempi; Michael Allen (AllenMC@cdm.com); Carter, Holly

Subject; Revised Iogin confirmation for 05-4665 (new TB id)

Per yourrequestwe will renamethe tripblanksas follow:

TB collectedon 11/04/05at 0900will rename to 31205
TBcotJectedon 11/04/05at0800 willrenameto 31206
TBcollected on 11/04/05at 0810 will renameto 31207

If you haveany questionspleasefeel free to contactme.

ThanksYou!

Hsin.Yi Lee
Project Manager
Applied Physics and Chemistry Laboratory
13760 Magnolia Ave.
":hino, CA 91710

_lm_909).590.1828 x113 '
HsinL@apclab.com

This electronic communication may contain information that is privileged and/or confidential It Is intended for
the sole use of the individual or entity to which it is addressed. If you have received this communication in error,
please notify us immediately electronically or by telephone. If you are not the intended recipient, or the
employee or agent responsible for delivering this message to the intended recipient, you are hereby notified that
any dissemination, distribution, or copying of this communication is strictly prohibited.

11122/2005 3



AppliedP _ CHLal_oratories
13760MagnoliaAve.,Chino CA91710

T,,:(,o,),o.,,,, ,..:€,o,),,o.,,,, Sample Receiving Checklist

1. Sample Arrival

o.,./T,,,,o o.,./T,.,,o,...,, .,,
CustodyTransfer: [] Client 1"7GoldenState 1"-]UP6 [] US Mail [_FedEx [] APCL Empl: __

2. Chain-of-Custody (CoC)

[] With Samples? [] Faxed? l_ Clienthas Copy? [] Signed,dated? By:
[] Project ID? [] AnalysesClear? [] HoldSamples? #on Hold # Received__
[] CoC/Docs Zip-Lockedunderlld? 1"7Compos.#: __ [] #Samples OK?
[] SampledBy :

3. Shipping Container/Cooler

_e 'C°°hrUsed_? #°f_C°°'edby: _1 []Bluelce ["lDrylce [_Nonehmp*C
(Cooler temperaturemeasuredfrom tempblankif present,otherwisemeasuredfrom the cooler)

CoolerCustodySeal? [] Absent _lntact [] Tampered."/

4. Sample Preservation

['7 pH <2 [] pH >12
If Not, pH = __ Preservedby: [] Client [] APCL [] Third Party

5. Holding-time Requirements

[] pH 24hr [] BACT fi/24hr [] Crv; 24hr [] NO_"48hr [] BOD 48hr
[] CI_ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Clientnotified?

6. Sample Container Condition

Intact? [] Broken? I--1AnomaliesDocumented?

Type: _ plastic [] glass C[_Tube: brass/SS [] TedJarBag
Quantity OK? [] Leaking? _ Appropriatefor specificmethod?
Capstight? [_]Air Bubbles7 _ AdequateVolume?

Labels: _ UniqueIO? _Date/Time L_JLabeland ink intact?

7. Turn Around Time

RUSH TAT: _ [] Std (7-10 days) [] Not Marked

8, Sample Matrix

[] DrinkingH201_OtherLiq L)(_Soll []Wipe [] Polymer[] Air _ Other:"____J
[] GroundH20 [] Sludge L.JFilter [] Oil/Petro [] Paint [] W. Water [] Extract [] Unknown

9. Pre-Login Check List Coml_leted & OK?

_ALL OK?(if not, see SC_P['C-I])o[]Client Contact? (Name: )Date/Time:
Recelved/Checkedby: -- __ Printed: 5 Nov 2005 l:44a.m.

"ilTI Sw.mplea muet be analysed for results to re ect tot0.i €oncentrations R.e=ule.=generated outside required of holding time== are conmidered minimal

values _nd irtay be: used to define w,,ste am hazn_rdous but nor. al non-huardous.

[)pcumclllFilr: la_l |.t ilfil/lJtmplCl,tell.
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AppliedP & CHL_bor_tories
,_,eoM.,.o,,..v.., ch,.o c. ,._o Sample Login: Check List
Tel: (909) 590-]828 Faxz (909) 590-1498

05-04665 (0787_ 850) (2683383_ 850)
11/11/05

Part 1: General Information

f'! Company Information Same: CDM Federal Programs Corp.

Address: .9444 Farnham .qtree.f, Ste _tO ,San Diego ,CA 9£1_._

[] ProjectInformation Project Description: Alam_da IR Site,81

Project #: 6218.086

[] Billing Information P.O. #:

8ill Address : 1_31 17th Street Suite II00 ,Denver ,GO 80_05

Lab Project ID:
Clien_ Database #: £6

[] Receiving Information Who Received Sample? Jason Nario

Receiving Date/Time: 11/05/05 1000

_, coc _o.

[] Shipping Information Shipping Company Express

Packing Information: Cooler/Ice Chester

Cooler Temperature: 3d 3.84.0 oG

[] Container Information Container Provlder: Client

[] Sampling Information Sampling Person: tlG/RG

Sampling Company : Client

[] Turn-Around-TimeOption: Rush 5 workingday(s)

[] QC Option; NEESA D

[] Disposal Option: Not specify

05°04665 Check bisg Login on ll/l 1/05 File: CHG003c.tex P_ge: 1
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Part 2: Sample Information _IF

Seq Sample ID Sample APCL Cont- Preset- Vol, ml # of Condltlon Collected Composite TAT

# [on COO) Sub-lD Sample ID M_trix tsiner vative Am. g Replica C, L, R mmddyy Hold ? Grmlp Days

1 31050 VOC 05.04665-1._ W V C 40 3 O 110405 N 0 6 []

31050 MET 05-04665-1-_ W P N 500 1 (3 110405 N 0 6 I-I

31050 EXTR 05-04668-1-'y W G 3000 5 G 110405 N 0 6 I"l

2 31051 VOC 05-04665-2-_ W V C 40 3 G 110405 N 0 t_ []

31051 MET 05-04665- 2-_ W P N 500 1 G 110405 N 0 6 []

31061 EXTR 05-04665-2-'j' W (3 1000 5 (3 110405 N 0 6 []

3 31205 VOG 05-04665-14 W V C 40 2 G 110405 N 0 6 []

4 31064 EN 05-04665.3.rv S P 5 3 (3 110405 N 0 6 []

33064 SLEE 05-04665-3.,0 .'_ B 250 2 ("I ] 10,10,5 N 0 6 []

5 31065 EN 05-04665-4.01 S P 5 3 (3 ] 10405 N 0 6 []

31065 SLEE 05-04665-4-,_ S B 250 2 G 110405 N 0 6 []

6 31066 EN 05-04665-5-_ S P 5 3 G 110405 N O 6 I--I

31066 SLEE 05-04665-5-J_ S B 250 2 G 11040,5 N 0 6 r-]

7 31067 EN 05.04665.6.rv S P 5 3 G 110405 N 0 6 []

31067 SLEE 05.04665-6-j_ S B 250 2 G 110405 N 0 6 [-I

8 31068 EN 05-04665- 7-_ S P 5 3 G 110405 N 0 6 []

31068 SLEE 05-04665-7-j_ S B 250 2 G 110405 N 0 6 []

0 31069 EN 05-04665-8-_ S P 5 3 G 110405 N 0 6 [_]

31069 SLEE 05-04665-8-_ S B 260 2 G 110405 N 0 6 []

t0 31070 EN 05-04665-9-(_ S P 5 3 O 110405 N 0 6 []

31070 SLEE 05-04665-°_/_ S B 250 2 G 110405 N 0 6 []

11 31071 EN 05-04665-1(_ _ S P 5 3 G 110405 N 0 6 []

31071 SLEE 05-04665- I(AJ_ S B 250 2 O 110405 N 0 6 17

12 31072 EN 05.04665-11._ S P 5 3 G 110405 N 0 6 []

31072 SLEE 05-04665-1 ]-j_ S B 250 2 O 110405 N O 6 []

13 31206 VOC 05-04665-12 W V C 40 2 (3 110408 N 0 6 []

]4 31207 VOC 05-04665-13 W V C 40 2 O 110405 N 0 6 []

Part 3: Analysis Information

TestItems: [] 8£60B Volatileorganics

I"760lOB TTLC 17 t_oCals

[]£00.7/6010B Iron,Fe,by ICP

[] 8f70C Semi-VOC, 64 Compounds

[_] 808_ PCBs

[] 8081A Organochlorine pesticides

r-IASTM.DE£I6 Moisture, percent in soil

[] 9040B/150.; pH

[] Walklp-Bla/ck Carbon, Tol;al Organic (TOC)

05.04665 Check List, Lo6in oa I I/I 1/05 Pile: CHGOO3c.l:ex Page: 2
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Sample Delivery Group
4666





AppliedP &.CFILaboratories
13760 Ms&no|in Ave., Chino CA 917}0

T.,:(,00),o.,,s _ Sample Receiving Checklist

.VI •

1. Sample Arrival

CustodyTransfer: [] Client [] GoldenState [] UPS [] US Mall [_ FedEx I-1APCL Empl:

2. Chain-of-Custody (CoC)

[] With Samples? [] Foxed? [] Client hagCopy? [-] Signed,dated? ByLL
[] Project ID? [] AnalysesClear? [] Hold Samples? #on Hold # Received__
[_ CoC/Docs Zip-Lockedunderlld? [] Compos.#: __ r-I :#SamplesOK?
[] SampledBy :

3. Shipping Contalner/Cooler

'_e COOlerUsed? #+f _.._+_ Cooledby; J_L_e l-}Bluelce r'JDrylce [--}None

(Cooler temperaturemessuredfrom temp blankif present,otherwisemeasuredfrom the cooler)..

CoolerCustodySeal? [] Absent _lntact [] Tampered?

4. Sample Preservation

[]pH <2 []pH >12

If Nol, pH = __ Preservedby: [] Client [] APCL []Third Party

5. Holdlng-time Requirements

[] pH 24hr [] BACT 6'/24hr [] Crvl 24hr [] NO3 48hr [] gOD 48hr
[] CI, ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Client notified?

6, Sample Container Condition

_'lntact? [] Broken? I_ AnomaliesDocumented?

Type: _ plastic _ glass _ Tube: brar_/SS [] TedlsrBag

Quantity OK? [] Leaking? _ Appropriatefor specificmethod?
Capstight? [] Air Bubbles? AdequateVolume?

Labels: t_JUnique ID7 _'Oate/Time Labeland ink intact?

7. Turn Around Time

_RUSH TAT: __ [] Std (7-10 days) _] Not Marked

8. Sample Matrix

[] DrinkingH,O_ Other Liq _Soil []Wipe [] Polymer r7 Air {l_ Other:
[] GroundH20 [] Sludge L/Filter [] Oil/Petro _-I Paint [-'] W. Water [] Extract [] Unknown

9, Pre-Login Check List Comp_leted J_ OK?

LL OK? (if not, se [] Client Contact?(Name: )Date/Time: ......

• Received/Checkedby: \_,_.. . Printed: 5 Nov2005 7:44a.m.
[

"ii'_ Samplel must be analyzed for results to re!llect totel concentrations. Re.ults generated outside required of holding times are considered minimal

• viluel and rosy be used to del_ne wMte Ill hazlhrdoul but not u non-haxardoul.

OecNmvntP[ll: |lie61.ltm lilg.|smp rCI+IG i,
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_, _AppliedP,k CHLabgratories

..o _.,..,,. ..., ch,ooc^e.,o Sample Login: Check List
Tel: (gO0) 69o-183e Pax: (90e) 690-1498

05-04666 (0787_ 851) (2683383_ 851)
/o8/o5

Part 1: General Information

I-! Company[nformLtion Name: CDM FederalProgram:Oorp.

Address : 94_4 FarnhamStreet, Sis _10,San Diego ,CA 9_l£3

I-1 Project Information Project Description: AlamedaIR Site 31

Proj ec¢ # : 6£18.086

[] BillingInformation P.O. #:

Bill Address : 1531 17th StrvcL Suite 1100 ,De.vet, CO 80£05

Lab Projecl; ID:
Cllen¢DaVabase#: £6

V'] ReceivingInformation Uho Received Sample? Jason nario

ReceivingDavelTims: II/05/05I000

coc No.

F'I Shipping]nformatlon Shipping Company E.rpn,ss

Packing In_oraation: G'ooler/IceChe_ter

Cooler Temperature: 3.4 5.84.0 ° C

[] ContainerInformation ContainerProvlder: Client

I-i SamplingInformation Sampling Person: RG/HC

Sampling Company: Client •

[] Turn-Around-TimeOption: RuJh5 workingda_l(8)

• [3 QC Option: NEESA D

[-I ]_isposalOption: Not ape¢ify

05-04666 Check List bogin on 1l/0B/05 File: CHG006c.tex Page: 1
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Part 2: Sample Information

Seq. Sa.mple ID Sample APCL Cont- Pre_er- Vol, ml # of Coaditlon Collected Composite TAT

# (on COG) Sub-ID Sample [D MaLrlx t-iner vative Am. g Replica G, L, B mmddyy Hold ? Group Days

1 31047 EN 05-04666-1._ S P 5 ' 3 C 110405 N 0 6 []

31047 SLEE 05-04666-1-_ S ]3 250 1 G 110405 N 0 6 r"J

2 31048 EN 05-04666-2-(X S P 5 3 G 110405 N 0 6 []

31048 SLEE 05-04666-2-_ S B 250 1 C 110405 N 0 6 []

3 31049 EN 05-04666-3-CX S P 5 3 G ! 10405 N 0 6 []

31049 SLEE 05-04666-3-_ "S B 250 I O 110405 N 0 6 r'l

4 31052 EN 05.04666-4._x S P 5 3 O 110405 N 0 6 .I-]

31052 SLEE 05-04666-4-_ S B 250 ] G 110405 N 0 6 []

5 31053 EN O5-04666-5-a S P 5 "3 O 110405 N 0 6 []

31053 SLEE 05.04666-5./_ S B 250 1 . O 110405 N 0 6 []

6 31054 EN 05-04666-6-0_ S P 5 3 G II0405 N 0 6 rl

31054 SLEE 05.04666-6-_ S B 250 1 O 110405 N 0 6 []

7 31055 EN 05-04666- 7-_ S P 5 3 G 110405 - N 0 6 C]

• 31055 SLEE 05.04666-7-/_ S. B 250 1 G 110405 N 0 6 []

8 31056 EN 05.04666-8-0t S P 5 3 G 110405 N 0 6 r"]

31056 SLEE 05-04666-6-/_ S B 250 ! O 1Z0405 N 0 6 []

9 31057 EN 05-O4666-9-or S P 5 3 G 110405 N O 6 []

31057 SLEE 05-04666-9-)_ S B 250 ! G 110405 N 0 6 17

10 31058 EN 05.04666-10-(x S P 5 3 O 110405 N O 6 17

31056 SLEE 05.04866-10-/_ S B 250 1 O 110405 N 0 6 []

11 31059 EN 05.04666-1 l-Or S P .5 3 G 110405 N 0 6 I"1

31059 SLEE O5-04666-11-_ S B 250 1 G 110405 N 0 6 []

12 31060 EN 05-04666-12-(z S P 5 3 O 110405 N 0 6 r-I

31060 SLEE 05-D4666-12-_ S B 250 1 G 110405 N 0 6 []

]3 31061 EN 05-04666-13-O S P 5 . 3 O 110405 N 0 6 []

31061 SLEE 05.04666.13-/_ S B 250 1 G 110405 N 0 6 []

14 31062 EN 05-04666-14-_ S P 5 6 G ] 10405 N 0 6 []

31062 SLEE 05-04666-14-_ S B 250 3 G 110405 N 0 6 []

15 31063 _-N 05-04666-15-0€ S P 5 3 G 110405 N 0 6 []

31063 SLEE 05.04666-15-/J S B 250 1 G 110405 N 0 6 []

Part 3: Analysis Information
Test Items: [] 8£60B Volatile organics

[] 6010B TTLC 17 Neta].s

[]_00.7/6010B Zz'on, Fe, by ICP

[] 8_70C Semt-VOC, 64 Compounds

[] 808$ PCBs

[] 8081A 0rganochlortne pesticides

[] ASTM, D£t,16 .Moisture, percent in soil

05-04666 Check Liut Losin on 11/08/06 Pile: CHG006c.tex Page: 2
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I

I

QCRequirement: _la#; {'-]QA/QCReport; !-IWIP; I-]R_wDsta; [-}ZxtendedP_wD_t. E]CLP; _]ACE F-IAFCEE V']I4_F_A (E, CorD); ['-]Other (Pleuespecify)

Sample Di_p_al: [-]Return _]Dkp_al by APCL ['-]Hold for -- days after receiving date. If not specified, samples will be discarded 45 days after samples are receiv_l.

Relinquishedby _.dj,'___Date/Time \_a_ -_ /It,'_'O._Receivedbye--"-- _ Date/Time \l /0_

Relinquished by Date/Time / Received by Date/Time /

APCL USE ONLY Service# Note: I
Clients understand thst all terr_ described in the proposak, quot_tioa_ for this project, and/or the gener_ terms provided in the current APCL price schedules will be followed. APCL re_rve_ the right
to terminate ira service or withhold delivery of say reports, if in APCL's sole discretion the terms of the project have been broken.
APCL I_et,m 4_-101, Vet. 4.0, De_. _NI, 11)94. ]_-_t_:[Cl_S'I'.DA'X'A.LA_ICIIAIN.I_OOT._EX Ls_I¢:[CUS_I'.ID_TA.Ib._m_IIAU_I.TEX



Hsin-YiLee
i|m i i i i I

From: Carter, Holly [CarterHA@cdm,com]
Sent: Tuesday, November 08, 2005 8:27 PM
To: Hsin-Yi Lee ; Alien, Michael; Miller, Lempi
Subject: RE: QC Sample IDfor Trip Blanks

Yes...please usee 31200 and up for the past trip blaams received. Startinig tomorrow
mornlng, we will assign "official" sample numbers too trip blanks...thanks!

..... Original Message .....
From: Hsin-Yi Lee
To: Allen, Michael; Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PM
Sub3ect: RE: QC Sample ID for Trip Blanks

Holly,

Please let me know if I can use the sample ID series 31200 and up for the past trip blank
recelved.

Thanks

Hsin-Yi

.....Original Message .....
From: Allen, Michael (mailto:AllenMC@cdm.com]
Sent: Tuesday, November 08, 2005 1:36 PM
To: Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Subject: QC Sample ID fo'rTrip Blanks

Hsin-Yi:

Confirmed with Holly that you can use the sample ID series 31200 and up for the past trip
blank samples received.

OK? Please confirm with em'ail the actual numbers used. "

Mike

Michael C. Allen P.E.

Senior Environmental Englneer

CDM Federal

1218 Third Avenue Suite 380

Seattle, WA 98101

office Phone: 206o903.0231 xt 103

, 1003



A plied P k GHLaboratories
13760 Magnolia Ave., Chino CA 91710

Tel: (909) 690-1828 FXx: 590-1498(900) Sample Receiving Checklist

• .
APCL ServicelD: Client Name/Project: _ !_a

1. Sample Arrival

Date/Time Received1_ 1_ ,I_O_,O Date/Time Opened_'._-__- By (name m_'

CustodyTransfer: [] Client [] GoldenState [] UPS [] US Mall _ FedEx "[_ APCL .Empl:

2. Chain-of-Custody (CoC)

[] With Samples? [] Faxed? "_Client has Copy? • _ Signed.dated?' By:

[_:Project ID? _ AnalysesClear? . [] Hold Samples? ___n Hold. " # Received
_-CoC!Oocs Zip-Lockedunder lid? [] Compos.#: ._ L._#Samples OK? ""

Samp,edBy:
3. Shipping Container/Cooler

l_Cooler Used?/#..lof_ Cooledby: _ Ice [] Blue Ice • [] Dry Ice [] None. - "
Temp °C _1_!-

(Coolertemperature measuredfrom temp blank if present,otherwisemeasuredfrom the cooler).
Cooler Custod.ySeal? [] Absent _ Intact [] Tampered?

4. Sample Preservation

[]pH <2 []pH >12

• if.Not, pH = Preservedby: [] CJient [] APCL [] Third Party

5. Holdlng-time Requirements

._ [] pH 24hr [] BACT 8/24hr []Cr vl 24hr [] NOT 48hr [] BOD 48hr
[] 02 ASAP [] Turbidity 48hr [] DO ASAP [] Fe(ll) ASAP

..... . [] HT Expired? [] Client notified?

• -. 6, Sample Container Condition

_ Intact? [] Broken7 /'7 AnomaliesDocumented?' '

• Type: []_ plastic _'glass _ Tube: brass/SS [] Tedlar Bag

_:' _ Quantity OK? L_JLeaklng? _ Appropriatefor specificmethod?

I:_ Capstight? []Air Bubbles? AdequateVolume? ' ' ..' " '
-. Labels: L_ Unique ID? _Date[Time . Labeland ink intact? ..

•"7. 'IMrn Around Time

_RUSH TAT: []Std (l-10 days) [] Not Marked

8. Sample Matrix

,:[--]Drinking HzO_rOther l.iq_Soil []Wipe ['-]Polymer []Air _Oiher._
[] GroundH20 [] Sludge [] Filter [] Oil/Petro I-7 Paint [] W. Water LI Extract [_ Unknown

9. Pre-Login Check List C0m_leted & OK? _ ; ;

• [_LL OK? (if not, ._ /--]Client Contact? (Name: )Date/Time:..
• " Received/Checkedby: /_ " Printed: 7 Nov 2005 8:52a.m.

/
• "H"t: SampleJ must be analyzed for results to re_a_:ttotal concentrations.Resultl generated outside required of holding timu are considered minimsl

' v_lues and may be uled to define waste a6 hazardous but not _uLnon-hazardoui.

Dwi: _t rne ii_Fi|¢ : [l=_a) t • _lli]el_smpm_.l,t =1.
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Applied P,.,_ CH Laboratories
h _

,,,ooM_.o,,oAvo,,c,,,,,ocAo,,,o Sample Login: Check List
P

Tel: (909) 590-1828" Fax* (900) 590-1488

05-04668 (0787_ 852) (2683383_ 852)
11/11/o5

Part 1: General Information

[-'] Company Information Name: CDM Federal Programs Corp.

Address: 9444 Farnhcm S_reet, Ste f l O ,San Diego ,CA 9£1£3

[] Project Information Projec_ Description: Alameda IR Site 31

Proj eel; #: 6_18.036

[] Billing Information P.O. _:

Bill _ddress: 1331 lTth Street Suite 1100 ,Denver,GO 80_0_

Lab Projec_ ID:
Clien_ Database #: £6

[] Receiving Information Who Received Sample? Jason Nario

Receiving Date/Time: 11/07/05 0930

COCNo.
[] Shipping Information Shipping Company Express,

Packing Informat;ion : Cooler/Ice CheMer

CoolerTemperature: 4.,_ *C
[[7 Container Information ConSainer Provider: Client

[] Sampling Information Sampling Persdn: RG

Sampling Company : Clieni

["] Turn-Around-Time OptiOn: Rush 5 working day(s} ._

1"3 qC Option: NEESA D

[] Disposal Option: Not speci/y

05-04668 Check List Login on IIIII/05 File: CHG004c.tex Page: I

1:005



Part 2: Sample Information

Seq. SamPle ID Sample APCL Cent- Preser. Vul, ml # of CondiLion Collected Composite TAT

# (on COC) Sub-ID S_mple ID Matrix tainer vativ,:. Am. g Repllc,'t G, l,. B mmddyy Hnld ? Group . Days

1 31073 EN 05-04668-I-0_ S " P 5 3 G 110506 N- 0 6' D

l' ' 31073 SLEE O5-04668-I._ S B 250 2 G II050S H 0 6 []

• 2 31074 EN 05-04668-2-_ S P 5 3 G 110505 N 0 ' 6 r']

• " 3_074 SLEE 05-04668-2._ S B 250 2 • G II0505 N 0 6 " []

3 31075 I_N 05-04668.3.0: S P 5 3 G 110505 N 0 8 ["]

31075 sLEE 05-04668-3-D S B 2-50 2 "G 110505 N o 6 []

4 31208 VOC 05-04668.4 W V C d0 2 G l I0505 N 0 6 []

Part 3: Analysis Information

Test Items: D 8_60B Volatile organics

D6010B . l 'rTLC 17 .Metals

[],_00.7/60108 Iron, Fe, by ICP

•- ...::, [] 8,_70C Semi-V0C, 64 Compounds

[] 8082. PCBs

-" [] 808iA 0rganochlorine pes_idides

"" r'IASTM.D_I6 Moisture, percent in soil

" - : [] 904oB/tsO.t "pH

.... [] Walkly.Bia/ck Carbon, Total Organic {TOC)

Seq. Client"s Sample 1D Sample APCL

. # (as given on COC) Sub-iD Sample ID Mat','ix VOC METALS ]rE " 8270 8082 8081 . MOIST PH

I 31073 EN O5-04668- I-(_ S X X X []

3i073 SLEE 05-04668- l-_ S X X X X X X . X l-]

2 31074 EN 05-04668-2-0_ S X X X []:.
"_. 31074 SLEE 05-04668- 2-/_ S X X X X X X X [_

3 31078 EN 05-oq668-3-ot s x × X I-I

31075 SLEE ' 05-04668_3._ S X l X X X l X X X

4 31208 VOC 05-04668-4 W X [-]

. Seq.- Clien_.',s Sample ID Sample APCL

# (as given on COC) Sub-ID Sample ID Matrix ITOC
." . . '.

1 31073 EN 05-04668-I- o_ S [-]

31073 SLEE 05-0,1668-1-]_ S r-]

2 31074 EN 05-04668-2- f.t' S []

31074 SLEE l 05-0,1668-2-/_ S [7

: 3 31075 EN 05-04668-3-of S D

31ozs SLEE o5-o4o08-3-/_ s []

05-0q668 Check Lint Login on 11/11/05 File: CHG004c.tex Page: 2
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A_x,diedPk L bomorie
)3760 Magnolia Ave., Chino CA 91 710

•., c,o,),,o.,,sg Sample Receiving Checklist

APCL ServiceIO: Client Name/Project: C,_ _rl0_

I. Sample Arrival _ _ .......
Date/Time Received_a,_ _3 Date/Time OI0sned_\'l_, _40_,3 By (namk_OO_ t_" _"

CustodyTransfer: [] Client 1"7GoldenStall [-1 UPS [] US Mail F;_FedEx OAPCL Emph

2. Chain-of-Custody (CoC)

I_ With Samples? [] Faxed7 _ ClienthasCopy? _ Signed.dated? By:

Project ID? _Analyses Clear? [] HoldSamples? ,t_on Hold # Received
[] CoC/Doc$Zip-Lockedunderlid7 [] Compos,#: __ I_ #S.mples OK?
[] Sampled By :

3. Shipping Container/Cooler

l_Coole, Used? # of _ Cooled by: I_ Ice [] Blue Ice _ Dry Ice [_ None
T,mp"C

(Cooler temperaturemeasuredfrom tempblankif present,otherwisemeasuredfrom the cooler).
CoolerCu6todySeal? I-1 Absent ._lntact f-] Tampered?

4. Sample Preservation

I--] pH <2 [] pH >12
If Not, pH = _ Preservedby: [] Client [] APCL [] Third Party

5, Holding-tlme Requirements

I--1pH 24hr I-'l BACT 6/24hr [] Crvi 24he [] NO_"48hr [] BOO 48hr
[] Cl_ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Client notified?

O. Sample Container Condition

_] Intact? [] Broken7 [] AnomaliesDocumented?

Type: [_] plastic [] glass _ Tube: brsss/SSI-7 Tedlar Bag
Quantity OK? [] Leaking? _:] Appropriate for specific method?
Capstight? [] Air Bubbles? _Adequate Volume?

Labels: UniqueIO? _=_]'Date/Time [_JLabeland ink intact?
7. Turn Around Time

_RUSH TAT: _ [] Std (7-10 days) [] Not Marked

g. Sample Matrix

[] DrinkingH_OO Other Liq _fSoif [] Wipe [] Polymer [_Air [] Other:

[] GroundH_O [] Slud _ [] Filter [] Oil/Petro [] Peint [] W. Water [] Extract [] Unknown
O. Pre-Login Check List ( ?mpleted & OK?

_ALL OK? (if not, see ,UP C_I) [] Client Contact?(Name: )Date/Time:

Received/Checkedby: Printed: 3 Nov2005 8:lie.re,

°_l_l glmplea rnuet be analyzed for reJult_ t _reflect total concentrations. Rclulte generated outside r_quired of holding times are considered minimal

vlOuls a_l may be used to define waste _s hs=ardoue b_t not as non.haaardoue.
¥

O|etmql_tp|l¢, {.e,l.te_fil*e),ml.,€| IQI.



AppliedP CH Laboratories
13760Msln01ia Ave., Chino CA 91710

€,0,).0.,,,, Sample Receiving Checklist
r ......... , , , T,,r

I-

l' Samp|e Arrival _1_ ]_l(Date/Time Received ._ ICat_ Date/Time Opened_,\_._;;L _O By (name):_._"_ ''_ '

CustodyTransfer: [] Orient [] GoldenState [] UPS D US Mail _QdEx []APCL Empl:

2. Chain-of-Custody (CoC)

With Samples? D Foxed? "_ Client hasCopy? "_ Signed,dated? By:
[] Project ID? ._ AnalysesClear? [] HoldSamples? _on Hold __ # Received
[] CoC/OocsZip,-Lo;ked.underlid? [] Compos.#: -- _ #SamplesOK?

Samp,eday

3. Shipping Container/Co_ler
'_ CoolerUsed?_ of --_ Cooledby: _, Ice A [] Blue Ice [] Dry Ice [] None

(Coolertemperaturemeasuredfromtamp blankif present,otherwisemeasuredfromthe cooler).
CoolerCustodySeal? [] Absent _ Intact [] Tampered?

4. Sample Preservation

[] pH <2 [_pH >12
If Not, pH - Preservedby: [7 Client [] APCL [] Third Party

5. Holding-time Requirements

[] pH 24hr [] BACT 6/24hr [] CrvS 24hr [] NO_ 48hr D BOD 48hr
[] Cl_ ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
{_ HT Expired? [] Clientnotified?

6. Sample Container Condition

[_ Intact? [] Broken7 [] AnomaliesDocumented?

Type: _ plastic [] gla,s _ Tube: brass/SS [] Tedlar Bag

QuantityOK? [] LeaklnK? _Appropriate forspecificmethod?
Capstight? t"l Air Bubbles? AdequateVolume?

Labels: ILl UniqueID? _ Date/Time Labelendink intact?

T. Turn Around Time

_'RUSH TAT:_ •Std (?-lOdays) _Not Marked

8. Sample Matrix

I_] DrinkingH2OC]OtherLiq _ Soll [] Wipe _Z/Polymer [] Air _ Other: ___.__.-"
[] GroundH20 [] Sludge I-'] Filter [] Oil/Petro [] Paint [] W. Water [] Extract [] Unknown

t), Pre-Logln Check List Co[n/_leted t_ OK?

ALL OK?(if not_,seeSI_P C-ll) [] Client Contact?(Name: )Date/Time: ,.
• Received/Checked_'_X_._ ....... Printed: 4 Nov 2005 8:25a.m./

*]HIT_ hmplee must be Im=lyted for result=t_/rcflect total concentrations.Result=!lenerwtedoutside required of holding time= =re €onsidleradminim,,l
VlilueI and rely be used to define wUte as ha, tsrdou= but nol is non-hglardoul.

_,_I)€ ,_l'hl I_t f_'l II , Imlll.I! i(illlll_%pII I.tl I.



AppliedP CHLaboratories
13760 Mtgnoli_ Ave.. Chino CA 91710

• r.,: Sample Receiving Checklist

APCL ServiceID_ Client Narnv/Project._ _ t.'__
I. Sample Arrival ..-

Custody Transfer: [] Client [] GoldenState [] UPS [] US Mail [_ FedEx [] APCL Empl:

2. Chain-of-Custody (CoC)

[] With Sampres? [] Faxed? [] Client has Copy? J'] S_gned.dated? By:
[] ProjectID? [] AnalysesClear? [] HoldSamples? #on Hold__ # Received__
[] CoC/DocsZip-Lockedunderlid? [] Compos.#:__ [] #SamplesOK?
[] Sampled By :

3. Shipping Contalner/Cooler

ler Used.?_ Qf _,_ Cooledby: J_.,tce E] BlueIce [::::IDry Ice [] None
mp 'C _._t ,_ __-_'_ __£]F."0

(Cooler temperaturemeasuredfrom tampblankif prt_ent,otherwisemeasuredfrom the cooler).

CoolerCustodySeal? [] Absent _lntact [] Tampered?

4. Sample Preservation

[]pH <2 []pH >12
If Not, pH = _ Preservedby: [] Client [] APCL I"]Third Party

5, Holding-time Requirements

[] pH 24hr {_] BACT 6/24hr [] Crvl 24hr [] NO_ 48hr [] BOD 48hr
[] CI_ ASAP [] Turbidity48hr [] DO ASAP [] Fa(II) ASAP
[] HT Expired? [] Client notified?

6, Sample Container Condition

_'lntact? [] Broken? [] AnomaliesDocumented?

Type: _ plastic [] glass _ Tube: bras$/SS [] Tedlar Beg
QuantityOK? [] Leaking? _ Appropriatefor specificmethod?

_:JCapstight? [] Air Bubbles? t:_AdequateVolume?
Labels: _ UniqueID? _Date/Time L_ Labeland ink intact?

7. Turn Around Time

RUSHTAT: _ [] Std (7-10 days) [] Not Marked

8. Sample Matrix

[] DrinkingH=OI_ Other Liq _Soii [] Wipe [] Polymer [] Air _lOOther:
[] GroundH20 [] Sludge L_-IFilter 1-10il/Petro [] Paint [] W. Water [] Extract I-1 Unknown

9. Pre-Login Check List Completed & OK?

II_ALL OK?(if not. seeS(_C-t]) [] Client ContaCt?(Name: )Date/T_me:
Received/Checkedby: |1 Printed: 5 Nov2005 ?:44a.m.

*]1_1_1 Sllmplet must be analyzed for reJults to re act total concentrations. Results generated OUtaide required of holding times Itre considered minimal

vl|ues "nd mey be u=ed to define waste as hazsrdous but lies aa non-hazardoua

I_tcu m(. t VIII: It e4t.tt l fill=llm p fc l.l*=



i AppliedP _ CH Labor_tories
,3,,Q.a,.o,,...,. o,,,.oc^,,,,o Sample Login: Check List
Telz Is00) ooo-zJ2e Fax= (POP)ooo-14o4

05-04671 (0787_ 853) (2683383_ 853)
11/zz/o5

Part I:General Information

f-I Company Information Name : CD/t'[ FederQI ProgramJ Corp.

Address: 9444 Farnhom Street, Ste 210 ,San Diego ,CA 9_Jt$

Q Project. Information Project Description: Alameda IR Site 3I

Pzoject #: 6_1&086

_J l}iJling information P.O. at:

BLI_ Address" 133J 17th Street Suite 1100 ,Denuer ,CO 80_0£

Lab Pro3ect ZD:
Glten$ Database #: .e6

f-] Rec:eivingInformation Who Received SetmpleY Jaaon Nario

Receiving Date/Time: 11/05/05 .]000

• 1_'_ COCNo.

I-1 Shipping Information Shipp:,ng Contpany Ezprese

Packing _n_ormat ton: Cooler/Ice Ghester

Cooler Te=pezat_re : 3.4 3.8 4.0 8.8 4._ 4.4 4.5 • C

f'3 Container hfformntion Container Provider: Client

[_] Sampli,g Information SaJnpltng Person: RG/HC

Suplin 8 Company : Client

[] Turn-Around-Time Option: Ru:h 5 teorkiny dall(_)

[] QC Option: Regular

[] DisposdOption: Not Rpeci/¢

05.04671 Check List Login o=, II/tl/O_ File, CHGOOge.tex Page: 1



Part 2: Sample Information

Seq. Sample ID Sample APGL Cent- Preser- Vo[, mi _t of Condition Coi|ecLed Composite TAT

# (on COC) Sub-lD Sample fD Matrix tainer vativo Am, | Replica G, L, B mmddyy Hold ? Group Da_,=

1 31068 05-04071-7 S B 300 2 G 110405 N 0 6 (-I

2 31068 05-0467 I-8 S B 300 3 G 11040S N 0 6 []

3 31037 05-04671-4 S B 300 2 C 110305 N 0 6 El

4 31038 05-04071-5 S B 300 2 G 110305 N 0 6 []

5 31039 05-046T l-6 S B 300 2 G 110305 N 0 6 []

6 31007 0,5-04671-1 S B ,100 2 (; 110205 N 0 fl [_

7 31008 0S-04671-2 S B 300 3 G I I030S N 0 6

B 31009 05-04671-3 S 8 300 2 G 11020S N 0 6 []

Part 3: Analysis Information
Te_t Items: [] Geotochnical

Seq. Cllent"l Sample ID Sample APCI_

# (as given on COC) Sub-ID Sample ID Matrix CUSTOM

] 3loss os-v4s71-7 s x Q
2 31068 05-0467]-8 S X ['1

3 31037 05-04671.4 S X []

4 31038 05-04671-6 S X []

5 31039 05-04671-G S X []

6 3zuu7 05-0_671-1 S X O

7 31008 05-04671.'2 S X []

8 31009 05-04671-3 S X r'l

[] Client"s Requirement: SUBCONTRACT TO PTS LABORATORY

Login By ;IASON M, NARIO

Check By _/_

O5.046?1 Check Litl Losh, o. tl/ll/05 ["ilu CllG008etex P_|_," q-



HsJn-Y|Lee
__ II il II I il I III I _ Jl II i I I

From: Rachel Spitz lrspllz@ptsgeolabs.com]
Sent: Thursday,November 10, 2005 10:47 AM
To: Hsln-YiLee (E.mall)
Subject: Sample Acknowledgementfor PTS File No.: 35694

COC35694 ixl! (gt 4

Ks) Project Name: Alameda.iR Site 31
Project No.: 6218-086
PTS File No: 35694

November i0, 2005

Dear Ms. Lee:

We received your samples on:

]1/09/05

and analytical results are scheduled to be sent to you electronically on or before:

iii18105

_; requested on the attached chain of custody.

PTS Laboratories appreciates the opportunity to be of service. If you have any questions
or concerns, please feel free to contact me at the phone number or email address given
below.

Sincerely,

Rachel Spitz
Project Coordinator
9TS Laboratories
562-907-3607 (Santa Fe Springs, CA)
713-680-2291 (Houston, TX)
Email: revans@ptageolabs.com
www.ptsgeolabs.com

The information contained in this co_unicatlon is con_identlal and privileged proprietary
information intended only for the individual or entity to whom it is addressed. AnM
unauthorized use, distribution, copying or disclosure of this communication Is prohibited.
Xf you have received this communication in error, please contact the sender immediately.





Sample Delivery Group
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Message Page 1 of 1

Hsin-YiLee

From: Hsin-Yi Lee

Sent: Fdday, November 11,2005 1:18 PM

To: Michael Allen (AllenMC@cdm.com); Miller, Lempi;Carter, Holly

Subject'. Sample Ioginconfirmationfor 05-4679 (Alameda)

Per your request, we will rename TB2 to 31210 (collected 11/06/05 at t0'.00).

If you have any questions please feel free to contact me.

Thanks You!

Hsin-Yi Lee
Project Manager

Appfied Physics an d Chemistry Laboratory
13T60 Magnolia Ave.
Chino, CA 91710
(909).590.1828 x113
HsinL@apclab.com

This electronic communication may contain information that is privileged and/or confidential. It is Intended for
Ule sole use of the Individual or entity to which it is addressed, ff you have received this communication in error,
please notify us immediately electronically or by telephone. If you are not the Intended recipient, or the
employee or agent responsible for deflvering this message to the Intended recipient, you are hereby notified that
any dissemination, distribution, or copying of this communication is strlctly prohlblted.

1003
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Hsin-YiLee
I I I I II I I III I I I IIIII I III I

From: Carter,Holly [CarterHA_cdm.com]
Sent: Tuesday,November08,2005 8:27 PM
7o: Hsin-YiLee; Allen,Michael;Miller,Lempi
Subject: RE: QC SampleID forTripBlanks

Yes...please usee 31200 and up for the past trip blaams received. Startlnlg tomorrow
morning, we will assign "official"sample numbers too trip blanks...thanks!

......original Message.....
From: Hsin-Yl Lee
To: Allen, Michael; Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PM
Subject: RE: QC Sample ID for T_ip Blanks

Holly,

Please let me know if I can use the sample ID series 31200 and up for the past trip blank
received.

Thanks

Hsin-Yi

.....Original Message.....
_'rom: /tllen,Michael [mailto:AllenMC@cdm.com]

Sent: Tuesday, November 08, 2005 1:36 PM
To: Hsln-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Subject= QC Sample ID for Trip Blanks

Hsin-Y±:
Confirmed with Holly that you can use the sample ID series 31200 and up for the past trip
blank samples received•

OK? Please confirm with email the actual numbers used.

Mike

Michael C. Allen P.E.

Senior Environmental Engineer

CDM Federal

121B Third Avenue Suite 380

_ _eattle,WA 9BI01

Office Phbne= 206.903.0231 xt 103

1004
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Apph dP CHL boratori
• 13760 Magnolia Ave., Chino CA 91710

•e,:(,oo)s,o.,,,, Sample Receiving Checklist

1 Sample Arrival

CustodyTransfer: [] Client [] GoldenState [] UPS [] US Mail I_FedEx I-]APCL Empl: __

2. Chain-of-Custody (CoC)

_With Samples? [] Faxed? [_].ClienthasCopy? _ Signed,dated? By:
[_'Project ID? _Analyses Clear? I'-] HoldSamples? .#on Hold # Received

[_ CoC/nocs Zip-_o_k_lL_der lid? [] Compos.#: _ ].R._'#SamplesOK?
[] SampledBy: _._'3 ! F_

3. Shipping Contalner/Cooler

(Cooler temperaturemeasuredfrom tamp blankif present,otherwisemeasuredfrom the cooler).

CoolerCustodySeal? [] Absent {_ntact [] Tampered?

4. Sample Preservation

I--I pH <2 I--IpH >I2
If Not. pH = _ Preservedby: [7 Client [] APCL [] Third Party

5. Holdlng-time Requirements

[] pH 24hr [] BACT 6/24hr [] Crvl 24hr [] NO3 48hr [] BOO 48hr
[] 02 ASAP [] Turbidity48hr [] DO ASAP [-] Fe(ll) ASAP
[] HT Expired? [--]Client notified?

6. Sample Container Condition

Intact? [] Broken? [] AnomaliesDocumented?

Type: _ plastic _glass _ Tube: brass/SS [] Tedlar Bag
Quantity OK? L_JLeaking? _. Appropriatefor specificmethod?

_:JCapstight? [] Air Bubbles? _ AdequateVolume?
Labels: L._UniqueID? q_ Date/Time ILl Labeland ink intact?

7, Turn Around Time

t_RUSH TAT: _ [] Std (7-10 days) [] Not Marked

8. Sample Matrix

[]Drinking H,O_Other Liq _Soll []Wipe [-]Polymer []Air [j_Other: _('_--
I-'l GroundH20 [] Sludge [] Filter [] Oil/Petro I-1 Paint 1"7W. Water [] Extract [] Unknown

List"_°Com :ted & OK?9. Pre-Login Check ,fl,t

_:_LL OK? (if not,_seeS( [_ Client Contact?(Name;__)Date/Time:
Recelved/Checkedby: Printed: 8 Nov 2005 8:23a.m.

_'_l $1mples mu=t be analysed for results to r_lect total concentrations. Results generated outside required or holding times are conltidered minimal
v_lues and may be used tO define waste lazardoua but not It4 non-h&=ltrdoul.

Oec Bin€at Piler (l_ e 81.t Ixlllmtlsmp rg|.t= I.
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Aepli_dP _ 0HLaboratories
,3,_oM.,no_,.....,O,,.oc. gl,_o Sample Login: Check List
Tmh (909) l_eo-as2s Fex, (goe) 590-1498

05-04679 (0787_ 854) (2683383_ 854)
11/11/05

Part 1: General Information

I"1 Company Information Name: UDM Federal Programs Corp.

Addres s: 9444 Farnham Street, Ste 1!I0 ,San Diego, CA 9_11_3

1"7 Project Information Project Description: Alameda IR Site 31

Project #: 6t.18.086

f'l Billing Information P.O. #:

Bill Address : 1331 17th Street Suite 1100 ,Denuer ,CO 80_0£

Lab Projee_ ID:

Client Database #: £6

17 Receiving Information Who Received Sazaple? Jason Nario

Receiving Da_s/Time: 11/08/'05 08_5

COC No.

I"l Shipping Information Shipping Company Ezpress

Packing Information: Cooler/Ice Chester

CoolerTemperature: 3.43.8_._3,94,3*C

17 Container Information Container Provider: Glient

17 S,_mpling Information Sampling Person: RG/HU

SamplingCompany: Client

[] Turn-Around-Time Option: Rush 5 tuorking daF(J)

17 QC Option: NEESA D

["1 Disposal Option: Not speciJp

i

05.04679 CheckList Loginon 11/11/05 File: CHGOOec.tex Page: 1
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Part 2: Sample Information

Scq. S=urnple ID Sample APCL Cont- Preset- VoI, ml # of Condition Collected Composite TAT

# (on COG) Sub-ID Sample ID Matrix tainer vative Am. 8 Replica G, L, B mmddyy Hold ? Group Days

] 31078 EIN 05-04679- l-O¢ S P 5 ,3 (_ ] ] 0605 N 0 7 1-]

31078 SLE 05-04679-1-/_ S B 250 2 C 110605 .:N 0 7 []

2 31079 EN 05-04679-2-o_ S P 5 3 (3 110605 N 0 7 []

31079 SLE 05-04679-2-/_ S B 250 2 G 110605 N 0 7 []

3 31080 • EN 05-04679.-3-_ S P ,5 3 (; ! ]0605 N 0 7 [-1

31080 SLE 05.04679-3-_ S B 250 2 (] 110605 N 0 7 []

4 31081 EN 05-04879-4-_ S P 5 ' 3 G 110605 N 0 7 []

31081 SLE 05.04679-4-_ S B 250 2 ¢._ 110605 N 0 7 []

5 31082 EN 05-04679-5-_ S P 5 9 (] 110605 N 0 7 ['1

31082 SLE O5-04679-5-_ S B 250 3 G 110605 N 0 7 I"1

6 31210 VOC 05.04679-14 W V C 40 2 €.; 110605 N 0 7 I'J

7 3108_3 EN 05-04679-6.0r S P 5 3 C; 110605 N O 7 []

31083 SLF-, O5-04679-6-,8 S 8 250 2 C; 110605 N O 7 ["1

8 31084 EN 05-04679-7-_t S P 5 3 _'_ 11060,5 N 0 7 []

3]084 SLE 05-04679-7-/_ S B 250 2 G 110805 N 0 7 I'-]

9 3]085 EN 05-04679-8-ot S P 5 3 C, 110605 N 0 7 []

31085 5LE 05-04679- 8-_ S B 250 2 a 110605 N 0 7 []

10 31088 EN 05.04679-9 -,_, S P 5 3 O 110605 N O 7 []

.. 31086 SLE 05-04679-9-_ S B 250 2 G 110605 N 0 7 []

11 31087 F:,N 05.04679- lit _ S J_ 5 3 L;; I IUOU5 iN 0 7 _]

31087 SLE 05-04679-10- _ S B 250 2 G 110600 N 0 7 []

12 31086 EN 05-04679-11-(X S P 5 3 (3 110605 _ 0 7 []

31088 SLE 05-04679-11-/_ S B 250 2 G 110605 N 0 7 []

13 31089 EN 05-04679-1 _-Ot S P 5 3 G 110605 N 0 7 []

31089 SLE 05-04679-12-_ S B 250 2 G 110605 N 0 7 C]

14 31090 '" EN 05-04679-13-(_ S P 5 3 O 110605 N 0 7 [] -

31090 SLE 05.04679-13-/_ S B 250 2 G 110605 N 0 7 ['1

Part 3: Analysis Information
Test Items: [] 8£60B Volatile organics

[]6010B TTLC17Metals

17 £00.7/6010B Iron, Fe, by ICP

[] 8_,70C Semi-roe, 64 Compounds

I-1 80812 PCBs

I"1 8081A Organochlor_ne pesticides

F]ASTM.D_1216 Moisture,percentin aoil

[] 9040S/150,I pR

[] Walklp-Bla/ck Carbon, Total 0rganic (TO(;)

01_-04679Check List Login on 11/11/05 File; CHG006c,tex Page:2
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Seq. Client."= Sa.mple ID Sampl_ APCL .:

# (u Kiven on COC) Sub-ID Sample ID Matrix VOC METALS FE 8270 8082 8081 MOIST PH

I 3]o78 EN o5-0407g-l-a s X X X I"I

31078 SI,R o._.o4_79-I._ ._ X X X X X X X r-I

2 31079 EN 05-04679-2.a S X X X [_

31079 SLE 05-04679-2-/_ S X X X X X X X []

3 31080 EN 05-04O79-3-0 S X X X []

31080 SLE 05-04679-3-/_ S X X X X X X X [_

4 31081 EN 05-04679-4-C= S X X X r"J

31081 SLE 05-04679.4-j_ S X X X X X X X I"1 •

5 31082 EN 05-04679-5-(_ S X X X []

31082 SLE 05-04679-5-/_ S X X X X X X X []

6 31210 VOC 05-04679-14 W X []

7 31083 EN 05-0467g-6-_ S X X X []

3]083 SLE 05-04fi79-6-p_ -q X X X X X X X []

8 31084 EN 05-04679-7-_€ S X X X []

31084 SLE 05-04679-7.]_ S X X X X X X X I-]

9 31085 EN 05-04679-8-o¢ S X X X r-]

31085 SLE O5-O4679-8-/_ S X X X X X X X F-]

10 31086 EN 05-04679-9-_ S X X X 1"7

31086 SLE 05-04679.9-J_ S X X X X X X X []

11 31087 EN 05-04679-10-01 S X " X X []

31087 SLE 05.04679-10-_ S X X X X X X X I'-]
12 31088 EN 05-04679-11-0 S X X X [3

31088 SLE 05-04679-1 ]-/_ S X X X X X X X r-]

13 31089 EN 05-04679-12-_ s X X X []

31089 SLE 05-04679-12-/_ S X X X X X X X I"1

14 31090 EN 05-04679-13-_ S X X X [3

31090 SLE 05-04679-13-_ S X X X X X X X I-]

Seq, CLient"= Sample ID S_mple APCL

# (u given on COC) Sub-ID S_mple ID Matrix TOG

I 31078 E,W 05.04679. l -¢i S [-]

31078 SLE 05.04679-1-_ S [7

2 31079 EN 0S.04679.2-0_ S []

31079 SLE 08-04679o2-/_ S []

3 31080 EN 0&-04670-3-Cx S C]

31080 SLE 05-04879-3-_ S I"I

4 31081 EN 05-04679-4-_ S []

31081 SLE 05-04679-4-/_ S []

5 3108;_ _N 05-04679-5- _ _ 17

31082 SLE 05-04679-,'i-_] R []

6 31210 VOC 05-04679- I.I W []

7 31083 F_N 05-04679-6-C_ S r'}

0S-04679Check List bogin on 11/11/05 File: CHGOO6c.tex Page:3
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31083 S[,F, 05.0467.q.(L[] S [7

8 31084 EN 05-0,1{370.7-€x S r'J

31084 SLE 0_-04679-7-_ S []

9 31085 F,N 05-04679-8.(Y S 0

31088 SLR 05-04679-8-_ S []

10 31086 EN 05-04679-9-a S []

31086 SLE 05-04679.9-]_ S []

I1 31087 EN 05-04679-10-or S []

31087 SLE 05-0,1879-10-_ S X []

12 31088 EN O5-04679-1 ]-_.v S []

31088 SLE 05-04879-11 .[] S X []

13 31089 _N 05-04879-12-01 S []

31089 SLE 05-04679-] 2-_ S []

14 31090 EN 05-04679- ] 3-€_ S []

31090 SLE 05-04679-13-/_ S X rl

F] Client"sRequirement: ALL METHODS: FOLLOW PROJECT QC TABLES ATTACHED.

D VOC: FULL SPIKE/LOW LEVEL FOR WATER

[] 8270: FULL SPIKE FOR WATER

[] 8270: INCLUDED 1-METHYLNAPHTHALE1NE/

[] 2-METHYLNAPHTHALENE/CARBAZOLE/

D ISOPHORONE/PYRIDINE/ANILINE

O 8081A: INCLUDED TOTAL CHLORDANE

D 8081A: CONC._NTRATE TO 1 ML FOR DW LEVEL

[] MS/MSD#_ /

LoginBy., JASON M. _NAR[_) ,

Check By

05-04679 Check Li.t LogJnon 11/i1/05 FiLe: CHG006ctex Pa_e: 4
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Hsin-YiLee
BI III l II II I I I I

From: Carter, Holly [CarterHA@cdm.com]
=Sent: Tuesday, November 08, 2005 8:27 PM
To: Hsln-YI Lee ; Allen, Michael; Miller, Lempi
Subject: RE: QC SampleID for TripBlanks

Yes...please usee 31200 and up for the past trip blaams received. Startinig tomorrow
morning, we will assign "official" sample numbers too trip blanks...thanks!

.....Original Message .....
From: Hsin-Yi Lee
To: Allen, Michael; Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PM
Subject: RE: QC Sample ID for Trip Blanks

Holly,

Please let me know if I can use the sample ID series 31200 and up for the past trip blank
received.

Thanks

Hsln-Yi

.....Original Message .....
From: Allen, Michael [mailto:AllenMC@cdm. com]
Sent: Tuesday, November 08, 2005 1:36 PM
To: Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Subject: QC Sample ID for Trip Blanks

Hsin-Yi:

Confirmed with Holly that you can use the sample ID series 34200 and up for the past trip
blank samples received.

OK? Please confirm with email the actual numbers used.

Mike

Michael C. Allen P.E.

Senior Environmental Engineer

CDM Federal

1218 Third Avenue Suite 380

Seattle, WA 98101

Office Phone: 206.903.0231 xt 103
4803

1



Page 1 of 1

Hsin-YiLee

From: Miller,Lempi[MillerLE@cdm.com]
Sent: Monday,November14,2005 10:18AM

To: Hsin-YiLee

Cc: Carter,Holly
Subject: SDG4680/TB

HiHsin-Yi,

Iwas reviewingtheCOC form4680,andnoticedthattherewasa requestmadeforALLsamplesto berunonTB-1later
named31209. Pleasedo notrunallsamples,onlyVOCs. Thanks.Hollyis makingthe correctionontheoriginalform.

Thanks[

Lempt E. Miller
DatabaseManager

CDM
9444Farnh_umStreet, Suite 210
San Diego, CA 92123

858-268-3383phone
858-268-9677fax

11/14/2005 4804



Message Page 1 of 1

Hsin-Yi Lee

From: Hsin-YiLee

sent: Friday,November11,2005 12:56PM

To: MichaelAllen(AllenMC@cdm.com);Miller,Lempl;Carter,Holly

Subject: SampleIoglnconfirmationfor05-4680(includednewTBid)

Peryour request,we will rename the TB-1,collectedon 11/06/05at 09:30,to 31209.

If youhaveany questionspleasefeel freeto contactme.

Thanks You!

Hsln.YiLee
Project Manager
Applied Physics and Chemistry Laboratory
13760Magnolia Ave.
Chino, CA 91710
(gOQ).590-1828x113
HsinL@apclab.com

This electronic communication may contain information that is privileged and/or confidential. It is Intended for
the sole use of the individual or entity to which it is addressed. If you have received this communication in error, _l
please notify us immediately electronically or by telephone. If you are not the intended recipient, or the
employee or agent responsible for delivering this message to the Intended recipient, you are hereby notified that
any dissemination, distribution, or copying of this communication is strictly prohibited.

4805
11/22/2005



AppliedP&CHLal oratories
13760 Magnolia Ave., Chino CA 91710

T.,:(,o,).O.lS,S_.:(.,).o.,., Sample Receiving Checklist

APCLSe,vicelD,'_u_-o CllentName/Project:'_I_

i.Sample Arrival .

Date/TimeReceived't_J_._-_ Date/TimeOpened_T"_'_'J _"_ By (fla'm_'F'_'_L'/__"

CustodyTransfer: [] Client [] GoldenState [] UPS [_ US Mail [_FedEx [] APCL Empl: __

2. Chain-of-Custody (CoC)

With Samples? [] Faxed? _Cllent has Copy? ,_ Signed,dated? By:
J_Project ID? _Analyses Clear? J-'JHold Samples'? #on Hold # Received
I_ CoC/Docs Zip&o,_kgd,_nderlid? [] Compos.#: _ ]_'#Samples OK?
[]SampledBy: !

3. Shipping Contalner/Cooler

[_'CoolerUsed? #.1o_._..____(_o_oled..by:T.mp 'C-.-_._ _', 'Z_ _l ._.. _B_ Ice• ['-I_ F] None
(Cooler temperaturemeasuredfrom temp blank if present,otherwisemeasuredfrom the cooler).

Cooler CustodySeal? [] Absent [_lntact [-'JTampered'?

4. Sample Preservation

[]pH <2 []pH >12
If Not, pH = _ Preservedby: [] Client [] APCL [] Third Party

5. Holdlng-tlme Requirements

[] pH 24hr [] BACT 6/24hr [] Crvl 24hr I-'1NO_"48hr [] BOD 48hr
[] CI_ASAP [] Turbidity48hr [] DO ASAP [] Fe(li) ASAP
[] HT Expired? [] Client notified?

6. Sample Container Condition

Intact? [] Broken? [] AnomaliesDocumented?

Type: _ plastic E_glass _ Tube: brass/SS [] TedlarBag

QuantityOK? I_JLeaking? _ Appropriatefor specificmethod?
Capstight? [] Air Bubbles? AdequateVolume?

Labels: L_ Unique|D? t_ Date/Time Labeland inkintact?

7. Turn Around Time

_,RUSH TAT: _ 1"-lStd(7-10 days) [] Not Marked

8. Sample Matrix

[] DrinkingH,O,_ Other Liq [] Soil [] Wipe [7 Polymer []0 Air _j_Other: _CI_O_,_[] GroundH20 [] Sludge {_ Filter I--IOil/Petro [] Paint W. Water [] Extract [] Unknown

9. Pre-Login Check List Coml_leted _ OK?

_,LL OK?(if not, seeS_]I:('C-ll) [] ClientContact?(Name: . )Date/Time: _

Rece;ved/Checkedby: /_L L " Printed: 8 Nov 2005 8:23a.m.

•'IPi'_ Sample= mu=t be enalyaed rot re, ultl to r oct total concentrations. Results generated outside required of hoJdin£ llme, are considered minimal

_,lues Lnd mt=y be used to define wuste ss hazardou_ but not aa non-hazardoul.

Doclme_t Pile! IBt I LI.t¢l lllCeJ_*m plcl.t_ = •
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AppliedP &CHLaboratories
1.0oM.,,,o,,.A..,,c.,.ocA01.1o Sample Login: Check List
Teh (DOB) 590-1838 Fax: (909) 590-'1408

05-04680 (0787_ 855) (2683383_ 855)
21/1,/o5

Part 1: General Information

Company Information Name: GDM Federal Program8 Gorp.

Address : 9444 Farnham Street, Ste £10 ,San Diego ,CA 9t.11_3

[] Project Information Project; Description: Alameda IR Site 31

Projecl; # : 6£18.086

[] Billing Information P.O. #:

Bill hddresa : 1331 17th Street Suite 1100 ,Donner ,CO 80£0£

Lab Project ID:
Clien$ Database #: £6

[] Receiving Information Who Received Sample? Jason N.rio

Receiving Date/Time: 11/08/05 0825

C0C No.

f-] Shipping Information Shipping Company Express

Packing Information: Cooler/Ice Chester

CoolerTemperature: 3.43.84.e3.9_.3°C

I"1 Container Information Conl;ainer Provider: Client

["1 Sampling ].formation Sampling Person: RG/HC

Sampling Company : Client

17 Turn-A,ound-TimeOption: Rush 5 working day(s)

I"l QC Option: NEESA D

I_ Disposal Option: Not specify

05-04680CheckLiar Loginon 1I[1 i[05 File: CHG00Sc.tex Page: I
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Part 2: Sample Information

Seq. Sample ID Sample APCL Cont- Preser- Vol, ml # of Cond;tlon Collected CQmposite TAT

# (on COC) Sub-ID Sample ID M_trix tainer vative Am. g Replica G, L, B mmddyy Hold ? Group Dayi

1 31076 VOC 05-04680- l-a, W V C 40 3 (J 110605 N 0 7 [_

32076 EXT 06-046S_1-_ W O ]000 5 O 110805 N 0 7 {-I

31076 MET 05-04680-1-')' W P N 500 1 G 110605 N 0 7 N

2 31077 VOC 05-04680-2-_ W V C 40 3 (3 110605 N 0 7 [_

31077 EXT 05-04680-2-fl W 0 1000 5 G 11o6o5 N 0 7 []
31077 MET 05-04680-2-'y W P N 500 ] G 110605 N 0 7 []

3 31209 VOC 05-04680-13 W V C 40 3 O 110605 N 0 7 [7

4 31104 EN 05-04680-3-01 S P 5 3 G 110705 N 0 7 []

3]104 SLE 05-04680.3.-_ S B 250 2 G ]10705 N 0 7 E_

5 31105 EN 05-04680-4-o_ S P 5 3 (] 110705 N 0 7 []

31105 SLIR 05-04680-4-_ S B 250 2 G 110705 N 0 7

6 31106 EN 05.04080-5-_ S P 6 3 G 110705 N 0 7 i"l

31106 SLE 05-04680-5-_ S B 250 2 G 110705 N 0 7 ['1

7 31107 EN 05-0468_6- 0 S P 5 3 G | 10705 N 0 7 {_

31107 SLE 05-04680-6-_ S B 250 2 G 110705 N O 7 E_

8 31 ZO8 EN 05-04680-7-_r S P 5 3 O 110705 N 0 7 [_

31108 SLF,, 05-04680-7-_ S B 350 2 G 110705 N 0 7 []

9 31109 SN 05-04680-8-Cr S P 5 3 G 110705 N 0 7 [_

31109 SLE 05-04680-8-_' S B 250 2 G 110705 N 0 7 []

10 31110 EN 05-04680-9-_ S P 5 3 G 110705 N 0 7 []

31110 SLE 05-04680-9-/_ S B 250 2 G 110705 N 0 7 r]

11 31111 RN 05-04680-1 0-ot S P 5 3 G 110705 N 0 7 []

31111 SLE 05-04680. ] 0-_ S B 250 2 G 110705 N 0 7 []

12 31112 EN 05-04680-11-0_ S P 5 3 G 110705 N 0 7 []

31112 SLF,, 05-04680-11-_ S B 2,50 7 G 1L0705 N 0 7 I"1

13 31113 EN 05-04680-12-_ S P 5 3 G 110705 N 0 7 [-]

31113 SLE 05-0,1680-12-_ S B 250 2 G 110705 N 0 7 []

Part 3: AnalysisInformation

Test Items: [] 8_60B Volatile organics

[]6010B TTLC17 Me_als

I-']$00.7/6010.8Iron,Fe, by ICP

[] 8£70U Semi-VOC, 64 Colupounds

D 808,_ PCBs

I-I8081A Organochlorinepest icides

[]ASTM.D2£16 Moisture,percen_in soil

r'] 9o,_oB/15o.I p.

[] Walkly-Bla/ck Carbon, Total Organic (TOC)

05-0q680 Check List Login on 11/11/05 File: CHGOO_ic,tex Page:2
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( ( (
ApphedP & ChLaboratory Chain of Custody
13760MagnoliaAve. Ch;no CA 91710

A P _ L Tel: (909) 590-1828 Fax: _909)590-1498 Please Print in pen Page "_ of

Address: State: _"

Billto: •_ Items

Field Sample Smile Da_e Time Sample Preach- # of ,_ _ _ _.}
ID No. Description Collected Matrix vLtion C,oa_air_rs 0_ _ _ r_-_ _ 11¢maxks

"5tc_q"z- .. i _-_ _ ×,k:_;_ X
•gto'_1_% _z,<:, c...g _ Y,x _x

_;,_l_, / _>-g_,v .e, ,/,×x:_ ,el AL_":" l
--f't,h--:_ _" tss:,_ g. g - '"''--
TPr-_ tv_ 0_c ,b _ ,g

_i_," i:>_o...,gl ..% ix-_<k !::ic ',,
:_!o"i<'l .... _s ,..v X _..x..,,,x L,_.._

qCReqairement: fl_'S_m'; [-]qA/qCReport; OWIP; DRawDga; _]gxseadodRawDsta r]cbp; [:]ACE[-]_ [-]NRP..SA_0C,CorD); _]Oth_r (Pb.a_ip_-cify)

Sample Di_nl: ["]Return DDiapoa_ b_ A]PCL [:]Hold for _ days after r¢€¢i_ d_¢, If no_ apea:i_, mmapl_ _ b_ _ ill _ _ mllmplll _ Ir_"t_hced.,

Relinquished b_ DatefI'ime,, '_-O, /R_, l" Received _ Date/Time _-'_ 10_2,,_
Relinquished by Dste/Time / Received by Date/Time /

APCL USE ONLY Service # Note:

_3iea_ _mderataadthat _llte._ deacribedia thepvolx_h, qaot_i_ _ this proje_.,_d/_ thegeaeraiterm*previdedha the€_t AP_, price,d_du;_wi_befouled. APCLre,erveathe rlgh_

to _ermialte iil tel_dce or withhold deilvery of lay eeimrtl , if in APCL'I I_le diacretion the _rnm of the project have be_ brok_



Hsin-YiLee
I I I II III II I • I I III II I I

From: Carter, Holly {CarterHA@cdm.com]
Sent: Tuesday, November 08, 2005 8:27 PM
To: Hsin-YI Lee ; Allen, Michael; Miller, Lempi
Subject; RE: QC Sample I0 for Trip Blanks

Yes...please usee 31200 and up for the past trip blaams received. Startlnlg tomorrow
morning, we will assign "official" sample numbers too trip blanks...thanks!

......Original Message .....
From: Hsin-Yi Lee
To: Allen, Michael; Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PM
Subject: RE: QC Sample ID for Trip Blanks

Holly,

Please let me know if I can use the sample ID series 31200 and up for the past trip blank
received.

Thanks

Hsin-Yi

.....Original Message .....
From: Allen, Michael [mailto:AllenMC@cdm. com]
Sent: Tuesday, November 08, 2005 1:36 PM
To: Hsin-Yi Lee; Miller, Lempi
cc: Carter, Holly
Subject: QC Sample ID for Trip Blanks

Hsln-Yi:
Confirmed with Holly that you can use the sample ID series 31200 and up for the past trip
blank samples received.

OK? Please confirm with emall the actual numbers used.

Mike

Michael C. Allen P.E.

Senior Environmental Engineer

CDM Federal

1218 Third Avenue Suite 380

Seattle, WA 98101

Office Phone: 206.903.0231 xt 103

1
!
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Hsin-Yi Lee

From: Hsin-YiLee

Sent: Friday,November11,2005 1:32 PM

To: MichaelAllen (Al/enMC@cdm,com);Miller,Lempi;Carter,Holly

Subject; SampleIoglnconfirmationfor05-_Nr4(extrasample received)

We receivedanextrasample,TB5 (collectedon11/07/05at 10:50)thatwas notlistedintheCOC.
Pleaseletme knowIf we needto anlayzeand reportTB5 for VOCanalysis.

Also,peryourrequest,we willrenamethetripblanksas follow:

TB3,collectedon11/06/05at15:00,willrenameto 31211
TB4,collectedon11/07/05at08:50,wtllrenameto 31212
"IB5,collectedon 11107105at 10:50,willrenameto 31213

If you haveany quesUonspleasefeel free to contactme,

ThanksYou!

ect Manager
Applied Physics and Chemistry Laboratory
13760Magnolia Ave.
Chino, CA 91710
(909)-590.1828x113
HsinL @apclab.com

This electronic communication may contain Information that is privileged and/or confidential. It is intended for
the sole use of the in divldual or entity to which it Is addressed. If you have received this communication in error,
please notify us immediately electronically or by telephone, If you are not the intended recipient, or the
employee or agent responsible for delivering this messageto the intended recipient, you are hereby notified that
any dissemination, distrib utlon, or copying of this communication is strictly prohibited.

11123/2005 2



Message Page I of 3

Hsin-YiLee

From: Miller,Lempl[MiUerLE@cdm.com]

,Sent: Monday,November14,2005 12:05PM
To: Hsin-YiLee

Subject: RE:SampleIoginconfirmationfor05-4671(Geotechnical)

Hi Hsin-Yi.

Labelingthe extraTB as 31213wasthe rightthingto do. Wewilladdit to a secondpageof theCOC form. Pleasedothe
VOCtestonthissample.

Thanks,

l, empi E. Miller
Database Manager

CDM
9444FaxnhamStreet,Suite210
SanDiego, CA 92123
858-268-3383phone

858-268-9677fax _1_

From=Hsin-YiLee [mailt0:HsinL@al:x:lab.com]
Sent=Friday,November11, 20052:41 PM
To: Miller,Lempi
Subject=RE:SampleIoginconfirmationfor 05-4671(Geotechnical)

Canyoufindoutaboutthe extratb receivedon 05-4681?

Thanks

Hsin-Yi

..... Original Message.....
From' Hiller, Lempi[matlto'.HillerLE@cdm.com]
Sent= Friday,November11,2005 2:36 PM
To=Hsin-YiLee
Subject=RE:SampleIoginconfirmationfor 05-4671(Geotechnical)

Yes. I sawthatrightafterImadetheinquiry.Thankyou.

Lempi E. Miller
DatabaseManager

CDM
9444 Farn.hamStreet, Suite 210

San Diego, CA 92123
858-268-3383phone
858-268-9677fax

3
11/ 14/2005



AppliedP &CHLaboratories
13760 Magnolia Ave., Chino CA 91710

T,,:(,o,),,o.,., (,o,),,o.,,. Sample Receiving Checklist

APCL ServlceID: _'_ t_ _ i Client Name/Project. <;,_I'_

1. Sample Arrival

CustodyTransfer: I-ICllent [_Golden State [-']UPS [-']US Mail _]'FedEx I'-IAPCL Empl: __

2. Chain-of-Custody (CoC)

With Samples? [] Vaxed? _ Client hasCopy? _ Signed,dated? By:.
• [_Project ID? _.Analyscs Clear? [] HoldSamples? .#on Hold # Received
[_CoC/Docs Zip-Losk_d,pnderlid? [] Compos.#: _ ]_#Samples OK?

SampledSy: ! tlc,
3, Shipping Container/Cooler

(Cooler t_mperaturemeasuredfromtamp blankif present,otherwisemeasuredfrom the cooler).

CoolerCustodySeal7 [] Absent _'lntact I'-I Tampered?

4. Sample Preservation

0 pH <.2 []pH >]2
If Not, pH = __ Preservedby: [] Client [] APCL [] Third Party

5. Holding-time Requirements

[] pH24hr [] BACT 6/24hr [] CrTM 24hr [] NO_"48hr [-] BOD 48hr
F-I 02 ASAP [] Turbidity 48hr [] DO ASAP [] Fe(ll) ASAP
IF] HT Expired? [] Client notified?

6. Sample Container Condition

€:_ Intact? [] Broken? [] AnomaliesDocumented?

Type: ]_plastic E_glass _Tube: brass/SS ['-ITedlar Bag

[:_ Quantity OK? LJ Leaking? _ Appropriateforspecificmethod?
Capstight? 1-']Air Bubbles? AdequateVolume?

Labels: I_ UniqueID? _ Date/Time Labeland ink intact?

7. Turn Around Time

_,RUSH TAT: __ I"] Std (7-10 days) []Not Marked

8. Sample Matrix

E] Drinking H,OJ_ Other tiq [] Soil []Wipe 17 Polymer 0 Air _ Other: _'I_'_..
[] GroundH20 [] Sludse [] Filter [] Oil/Petro [] Paint [] W. Water [] Extract [] Unknown

9. Pre-Login Check List Completed x, OK?

_-_ALL OK? (if not, seeS(_q"'C-11) [_ Client Contact?(Name: )Date/Time:
,,L | | _ "="'_

Recelved/Checked b;: I _L' Printed: 8 Nov 2005 8:23a.m.t'

elgl'_ Stmplee must be analyzed for results to r_ect total concentrations. Results generBted outside required or holding times are conzidered minimal
valuea and may be used to define wsite atthazardous but not ,,t non-hazardoul.

Oe¢_me r, tFilel {_ e 81.at a, file t]g mpwcl tea,
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AppliedP&CHLaboratories
_3,_o_._.o,,e_...,o,,.ocA_,,_o Sample Login: Check List
"reh (oOO)5atl-ls2a F.x, (aoa) 09o-1408

05-04681 (0787_ 856) (2683383_ 856)
11/11/05

Part 1: General Information

[] Company Information Name: GDM Federal Programs Corp.

Address : 9444 Farnham Street, Ste £10 ,San Dido ,CA 92153

D Project Information Project Description: Alameda IR Site 3I

Projec_, #: 6_18.086

[] Billing Information P.0. #:

Bill Address: 1851 17th Street 3',#ire II00 ,Denver ,CO 80£05

Lab Project ID'
Client Database #: _6

I"] Receiving Information Who Received Sample? Jason Nario

Receiving Date/Time: 11/01t/05 08_._

COC No.

[] Shipping Information Shipping Company lJ,'_press

Packin 8 Informal;ion: Cooler/lee. Chester

Cooler Temperature: 3.4 3.8,_._ 3.94.S *C

[] Container Information Con_alner Provider: Client

[] Sampling Information Sampling Person: RG/HC

Sampling Company: Client

17 Turn-Around-Time Option: Rush 5 working dav(s)

i-1 QC Option: NEESA D

[] Disposal Option: Not .,pecify

05.04681 CheckLilt Login on ll/ll/05 Pile: CHG007c.tex Page: I

5



Driving Directionsfrom13760MagnoliaAve, Chino,CA to 104Be... http://www.mapquest.com/direotions/main.a@?do=prt&mo=ma&2...

_, Part 2: Sample Information

Seq. SampleID Sample APCL Cont- Preser- Vol, ml # of Condition CollecLed Composite TAT

# (on COC) Sub-lD Sample TD Matrix tainer vativo Am. 8 Replica G, L, B mmddyy Hold ? Croup Days

1 31091 EN 05-04081-1-€_ S P 5 3 C; 110_05 N 0 7 []

31091 SLR 05-04681-1-]_ S B 250 2 G 110605 N O ? []

2 U109'1 _N 05-04681-2-_ S P 5 3 G 110605 N 0 7 []

31092 SLE 05-04681-2-_ S B 250 2 G 110605 N 0 7 r"l

3 31093 EN 05-04681-3-_ S P 5 3 G 110605 N 0 7 []

31093 SLE 05-04681-3-]_ S B 250 2 G 11O005 N O 7 []

4 31094 EN 05-04681-4-_ S P 5 3 O 110605 N 0 7 I"1

31094 SLE 05-04681-4-_ S B 250 2 G 110605 N 0 7 []

5 31095 EN 05-04681-5-ot S P 5 3 O 110605 N 0 7 []

31095 SLE 05-04681-5-/_ S B 250 2 G 1 ]0605 N 0 7 []

6 31096 EN 05-04681-6-_ S P 5 3 G 110605 N O ? []

3| 096 SLF., 05-04681-6-_ S B 250 2 _ 110605 N O 7 [7

7 31211 VOC 05-04681-14 W V C 40 2 O 110605 N 0 7 []

8 31212 WOO 05-04681-15 W V C. 40 2 _q 110705 N 0 7 [']

9 31097 EN 05-04681-7 -ry S P 5 3 G 110705 N O 7 []

31097 SLE 05-04681-?-J_ S B 250 2 G 110705 N O ? []

10 31098 EN 05-04681-8.(_ S P 5 3 Q 110705 N O 7 []

31098 SLE 05-04681-8-_ S B 250 2 O 110705 N 0 7 C]

] 1 3]099 I_N 05-04681-9-c_' S P 5 3 C 110705 N O 7 []

31099 SLE 05-04681-9-/J S B 250 2 G 110705 N 0 7 []
12 31100 EN 05-04681-10-Q S P 5 3 G 110705 N o 7 17

31100 SLE 05-04681-10-_ S B 250 2 O 110705 N 0 7 []

13 31101 EN 05-04681-1 l-C_ S P 5 3 G 110705 N 0 7 [7

31101 SLE 05-04681-11-_ S B 250 :_ G 110705 IX/ 0 7 []

14 31102 EN 05-04681-12-C_ S P 5 9 G 110705 N 0 7 []

31102 SLE 05-04681-1.2-_ S B 250 3 G 110705 N 0 7 []

15 31103 EN 05-04681-13-_ S P 5 3 G 110705 N 0 7 []

31103 SLE 05.04681-13-_ S B 250 2 _., 110705 N O 7 P']

16 31213 VOC 05-04681-16 W V (_ dO 2 (l 110705 N 0 7 r7

Part 3: Analysis Information

Test Items: F'l 82608 Volal;ile organics

[] 6010B TTLC 17 Netala

[] _00.7/6010B Iron, Fe, by ICP

[] 8270C Semi-V0C, 64 Compounds

[] 808_ PCBa

[] 8081A 0rganochlortne pes_ic±des

[] ASTM-D_.£16 Moisl:ure, porcon_ in ,,oil

05-04681 Check List Login on II/|J/05 File: CHGOOTc.Lex Page: 2

3 of 4 10/27/2005 10:16 A_



Sample Delivery Group
4702





Page 1 of 1

Hsin-YiLee

From: Carter,Holly[CarterHA@cdm.com]

Sent: Monday,November21, 2005 3:50 PM
To: Hsin-YILee

Subject:COC4702

Hereit is inpdf...

Holly A. Carter
Geologist

CDM
9444 FarnhamStreet, Suite 210
San Diego, CA 92123
858-268-3383phone
858-268-9677fax

1003
I 1121/2005



Applied P &ChLab0  to , Chain of Custody .. -6
o

w4 P _" L Tit: _g09)590-1828 Fax.(909) 590-1498 Please Print ha pets Page of
• .t: .; f I • .. -,

ClietLt: _ {'_ilt_ Co.t_ct: _'{(_V:',' ';_"-_':' Tel#: _¢_. _'_i..'_g_j _ Fax#: .., _>-"_- _.t ¢_ - -;_. 7 :tar . ..i " , .... _"'

Add.tess: :_,'_/24 _:.: ,;_:. ". "--'" ":_'.'.; '" ' " "t_ State: ,code: #_"_:-_;

Bill Lo: __ _. :, ,'i i,: M _'sLs Items

Ptoj_tNa=e/Code. /" :'/ _ .. G ,:,_ M, # P.O.# .:_, ::: .,.- .... . wh_- w_,h,w_,ff"$ _ . t,,,, ,-I

' " _ "" :' C'_"=Project Addzess APCL Qaotation # _ .--€'-'1.:_: .N

_'_::=_.t .:.]i?" ,//_,,-L._,o_

Field Sample Sample Pate_e ) _,'" ,'1'._' -_7:_,.! 7,_ , Pink O_ibaator

• _ O._ 7-,'-_ ._: R_marks

:__ ..... -:, ,_ "- : g:_" '' " , :' " _-r_"( ":-,..':,LL. _.

._._.-..,_,-" 7. "- . ,, .- . _ _,.:-"; _. :,_.: " " / "...,. _'::-,I ,.7-. i ..

• _" ',',zI , ._• : '-?,:;i .....

_ . . _ j,: :;'. .: : f,._, _ _. x x

.... :- . :.,: ?, .-" - : - (, _ ._

•.. : "': .. i) _:: .-_ _ X X X

-.:_. ;:,: i_:._%, i-2i-: :,. ! "t1, ..............
_, , /'.',,\ _ _/,-_.:.,': ::..:t/" I

, -.-" ..__

._".' _"; v:;>"'"" :_:_..7. , t _/. I!
_-: It?,o LU+_t"_'_-_ "'+_ _1_0_t , _ i " , -
__ _ I "- .'._.,s _,-,*_,I ' _- I

Relinquished by / DatetTime / Received by Dxte/Time /

[APCL USE ONLY Setvlce # Note:
Clitazs tm_._ta_ll th_ ttl tm-m_dw_il_,_ll in th_ im_a_tl_, quo_=timmfor thiu m,ojett, amtltot the g_¢rtl t_rma pt_d_l ia the curttm _ i_riot ue.h_lm m'_lb_ 5:_m,_-d.APCI., _r_ tl_ right
to tmt1_ _ _ o1'_l;_okl _ _' _ zep,oz_, ffi_ _I2PCL'sIOhtdiIctttlkm tMtm M tl_ proM ht.m _
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AppliedP &GHLaboratories
13760 Magnolia Ave., Chino CA .91710

_,:€,o,_-o.,s._s.:c,o,_.o.,,.Sample Receiving Checklist

APCL ServiceID: _ Client Name/Project: _._ ._ I',_l_:r'_t_
I. Sample Arrival

CustodyTransfer: [] Client [] Golden State [] UPS [] US Mail _]'FedEx []APCL Empl: __

2. Chain-of-Custody (CoC)

_] With Samples? [] Faxed? '_ Client has Copy7 _] Signed,dated? By:__
[] Project ID? _nalyses Clear? [] Hold Samples? #on Hold __ # Received
[_ CoC/Docs ZipT,Lockedunder lid? [] Compos.#: _ _]_#SamplesOK?
1_Sa_ple_By:rE..

3. Shipping Container/Cooler

PlY Ice 1-']None[]Coo,.r []
Temp nC _/"0 %'3" :_2i / "_ "(

(Cooler temperaturemeasuredfrom temp blank if present,otherwisemeasuredfrom the cooler).
CoolerCustodySeal? [] Absent _']ntact [] Tampered?

4. Sample Preservation

[-']pH <2 [_}pH >12
If Not, pH = _ Preservedby: [] Client [] APCL [] Third Party

5. Holding-time Requirements

[] pH 24hr [] BACT 6/24hr [] Crvl 24hr [] NO_"48hr [] BOD 48hr
[] Cl_ ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Client notified?

6. Sample Container Condition

[_lntsct? [] Broken? (_ AnomaliesDocumented?
Type: _ plastic I_ glass [] Tube: bress/SS [] TedtarBag

_ Quantity OK? [] Leaking? []_]Appropriatefor specificmethod?Capstight? I--] Air Bubbles? _ AdequateVolume7Labels: UniqueID? _],Date/Time Labeland ink intact?

7. Turn Around Time

_RUSH TAT: _ [] Std (1-10 days) [] Not Marked

B. Sample Matrix

[] DrinkingH_O_}'Other Liq r-I Soil [] Wipe " [] Polymer [] Air [] Other:
[] GroundH20 {_ Sludge ['7 Filter r-] Oil/Petro [] Paint []1W. Water [] Extract [] Unknown

9. Pre-Login Check List Cq_leted & OK?

ALL OK? (ir not, see.._PIC-Il)_]_t Client Contact?(Name: .... )Date/Time:

Received/Checkedby: __ t IV ,., Printed: 9 Nov2005 8:24a.m.
eltl"]rl Iilumples mutt be analysed for results to _'eflect totaJ concentrations. R.etults generated outside required or holding times are considered minimal

volues and may be used to define wMte ss hazardous but not as non.hazl, rdou/

IDsllumqr ml F';II : IRt II.tt =l_le=llmPI d.tll-
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Ap_i_dP &CHL_bove_to_ie_
,,,°+ Sample Login: Check List
Tel, (OOg)590-IS2S Fax: (909) 590-]495

05-04702 (0787_ 857) (2683383_ 857)
11/o9/o5

Part 1: General Information

[] Company Information Ma=e : CDM Federal Pro_ramaCorp.

Address: 9444 Farnham Street, Ste 210 ,San Diego, CA 91_153

[] Project Information Project Description: Alameda

Projecl; # : 6218.086

[] Billing Information P.O. #:

Bill Address: 1331 17th StreetSuite 1100 ,Denver ,GO 80£0£

Lab Project ID:
Client Dal;abase #: 26

0 Receiving Information Who Received Sample? Jason Norio

Receiving Date/Time: 11/09/05 1000

COCNo.

!"1 Shipping Information Shipping Company Ezpre#s

Packing Information: Cooler/Ice CheJter

Cooler Temperature: 4.0 3.5 3.4 3.9 _._ °C

[] Container Information ContainerProvider: Client

[3 Sampling Information Samplin 8 Person: HG

SamplingCompany: Client

F'I Turn-Around-Time Option: Rush 5 working day(s)

D QC Option: NEESA D

r) Disposal Option: Not speciJy

05-0470_ Check Li.t Login on 11/09/o5 File: TMP005c.tex Page: 1

1007



Part 2: Sample Information

5cq. Sample ID Sample APCL Cont- Preset- Vo], ml # of Condition Collected Composite TAT

# (on COC) Sub-ID Sample ID Matrix tainer vatlve Am. g Replica G, L, R mmddyy Hold ? Group Days

1 31215 , VOC 05-04702-7 W V C 40 3 G 110805 N 0 T [-I

2 31123. VOC 05.0,1702-l-Or W V C 40 3 G 110805 N 0 7 17

31133 EXTR 05-04702- l-fl W G 1000 5 G 110805 N 0 7 []

31123 MET 05-04702-1- T W P N 600 1 G 110805 N 0 7 J-I

3 31125 VOC 05-04T02-2 -_' W V C 40 3 G 110805 N 0 7 []

31125/ EXTR 05.04702-2-fl W G lOOO 5 G 110805 N 0 7 ["1

31L25 MET 05-0_702- 2-')' W P N bOO 1 G 110805 N 0 7 r'l

4 31126 VOC 05-04702-3-_ W V C 40 3 G ] 10805 N 0 7 []

31126 .," EXTR 05-04702-3-fl W O IO00 6 G 110805 N 0 7 [-I

31126 MET 05-04702-3- 7 W P N . 500 1 O 110805 N 0 7 []

: 5 31129 EXTR 05-04702-4-Qf W G 1000 5 O ]10805 N 0 7 I-]

31129 "" MET 05-04702-4-_ W P N 500 1 O 110805 N 0 7 r'l

6 31130 , EXTR 05-04702-5-01 W G 1000 5 G 11080,5 N 0 7 [1

31130 MET 05-04702.5-fl W P N 500 I O 110805 N 0 7 r-]

7 31131 EXTR 05.04702-6-_" W O 1000 5 G 110805 N 0 7 []f

31131 MET O5-04702-6-_ W P N 500 1 O 110805 N O 7 r-I

Part 3: Analysis Information

Test Items: [Z]8Sg608 Volatile organica

[] 60IOB TTLC 17 Metals

[] _00.7/6010B Iron, Fe, by ICP

[] 8?70C Semi-V0C, 64 Compounds

r-I 8o8J_ PCBa

[] 8081A Orsanochlorine pe,,1;ic:ide=

N ASTM.D_16 Moisture,percentin soil

[] 9oJ_oB/15o.1 ps

[]Walklp.Bla/ck Carbon,TotalOrganic(TOC)

Seq. C1ient"s Sample ID Sample APCL

# (as given on COC) Sub-ID S,_mple ID Matrix VOC METALS FE 8270 8082 8081 MOIST PH

1 31215 VOC 05-04702-7 W X []

2 31123 VOC 05-04702-1-01 W X []

31123 EXTR 05-04702-I-_ W X X X []

31123 MET 05-04702-I-7 W X X r']

3 3112,5 VOC 05.04702-2-_ W X []

31125 EXTR o5-04702-2.fl W X X X ['1

31125 MET 05-04702-2- 7 W X X []

4 31126 VCC 05-04702-3. _ W X []

06-04702 CheckList Login on 11/09/05 PHe: TMP006c.tex Page: 2
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Sample Delivery Group
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Hsin-YiLee
II If III I I NI II

From: Carter, Holly [CarterHA(_cdm,com]
Sent: Tuesday, November 08, 2005 8:27 PM
To: Hsln-YI Lee ;Allen, Michael; Miller, Lempl
Subject: RE: QC Sample ID for Trip Blanks

Yes...please usee 31200 and up for the past trap blaams received. Startinlg tomorrow
morning, we will assign "official" sample numbers too trip blanks...thanks!

.....Original Message .....
From: Hsin-Yi Lee
To: Allen, Michael; Hsin-Yi Lee; Miller, Lempl
Cc: Carter, Holly
Sent: 11/8/2005 6:03 PM

Subject: RE: QC Sample ID for Trip Blanks

Holly,

Please let me know if I can use the sample ID series 31200 and up for the past trip blank
received.

Thanks

Hsin-Yi

.....Original Message .....
From: Allen, Michael [mailto:AllenMC@cdm.com]
Sent: Tuesday, November 08, 2005 I_36 PM
To: Hsin-Yi Lee; Miller, Lempi
Cc: Carter, Holly
Subject: QC Sample ID for Trip Blanks

Hsin-Yi:
Confirmed with Holly that you can use the sample ID series 31200 and up for the past trip
blank samples received.

OK? Please confirm with email the actual numbers used.

Mike

Michael C. Allen P.E.

Senior Environmental Engineer

CDM Federal

1218 Third Avenue Suite 380

Seattle, WA 98101

Office Phone: 206.903.0231 xt 103

1 3703



Message Page 1 of 1

Hsin-YiLee
.... .... ......... ., _..,,......... ........ . ...,...... ..... ... . . . ...... ,..... ..... ,.

From; Hsin-Yi Lee

Sent: Friday, November 11,2005 2:50 PM

To: Michael A/len (A]lenMC@cdm.com); 'Miller, Lempi'; Carter, Holly

Subject: Sample Ioginconfirmationfor 05-4703 (new TB id)

Per your request, we will rename the trip blankas 31214 (collected11/08/05 at 08:15).

If you haveany questionspleasefeel free to contactme,

ThanksYou!

Hsin-W Lee

Project Manager
Applied Physics and Chemistry Laboratory
13760 Magnolia Ave.
Chino, CA 91710
(909)-590-1828 x113
HsinL@ap clab.com

This electronic communication may contain Information that is privileged and/or confidential it is Intended for
the sole use of the individual or entity to which It is addressed, ff you have received this communication In error,
please notify us immediately electronically or by telephone, ff you are not the intended recipient, or the
employee or agent responsible for defivering this message to the intended recipient, you are hereby notified that
any dissemination, distribution, or copying of this communication Is strictly prohibited.

11/22/2005 3704



Page 1 of 1

Hsin-YiLee

From: Miller, Lempl[MIIlerLE@cdmocom]

Sent: Tuesday,November22, 2005 1:07PM

To: Carter,Holly;Hsin-YiLee

Cc: Allen,Michael 4703Subject: smalleditsto COC form

The followingtripblankshad an analysisrequestfor8260B/5035B(soil)andit shouldhave said8260B/5030fl(water):

31151
31202
31203
31204
31206
31207
31214

Lempi E. Miller
Database Manager

CDM
9444 FarnhaxnStreet, Suite 210
San Diego, CA 92123
858-268-3383phone
858-268-9677fax

11/22/2005 3705



Applied CHLaboratories
13760 Magnolia Ave., Chino CA 91710

Sample Checklist•.,: c,o,).o-1,9,  ecmwng

APCL Serv'celD'___L_ Client Name/P roj ect. (_'_. I___
1. Sample Arrival

I

CustodyTransfer: [] Client [] GoldenState 77 UPS [] US Mall _fedEx [] APCL Empl: --

2.Chaln-of-Custody(CoC)

With Samples? [] Faxed? '_Cllent hasCopy? _ Signed,dated? By:
[] Project ID? _Analyses Clear? [] HoldSamples? #on Hold__ # Received
[_ CoC/Docs Zip-_-ockedunderlid? [] Compos.#: __ _L#Samples OK?
[_ SampLedBy:

3. Shipping Container/Cooler

[] CoolerUsed?.+ Of_____ _'-_°ledby: _L/_-I,c', _Blue Ice [] D,Y Ice r_ NoneTamp °C _ ._ . _'. C_ T,_.....
(Cooler temperaturemeasuredfrom tampblank if present,otherwisemeasuredfrom the cooler).

CoolerCustodySeal? [] Absent _ntact [] Tampered?

4. Sample Preservation

[]pH <2 []pH >12
If Not, pH --- _ Preservedby: [] Client [_ APCL [] Third Party

q_€ 5. Holding-time Requirements

[] pH 24hr [] BACT 6/24hr E] Crvl 24hr [] NO_ 48hr [] BOD 48hr
[] 02 ASAP [] Turbidity48hr _ DO ASAP [-I Fe(ll) ASAP
O HT Expired? [] Client notified?

6. Sample Container Condition

{_Jntact? [] Broken? [] AnomaliesDocumented?
Type: _ plastic [_glass J_Tube: brass/SS [] TedlarBag

Quantity OK? [] Leaking? _ Appropriate"for specificmethod?

1:_Capstight? [] Air Bubbles? _(_AdequateVolume?Labels: L__UniqueID? J_Date/Time Labeland ink intact?
7. Turn Around Time

!_RUSH TAT: __ [] Std (7-10 days) [] Not Marked

8, Sample Matrix

[]Drinking H,C_Other tiq_'Soil [-]Wipe []Polymer []Air J_Other:
[] GroundH=O [] Sludge [] Filter [] Oil/Petro [] Paint [] W. Water [] Extract I'-] Unknown

9. Pre-Logln Check List Cq_I_leted & OK?

/r_ ALL OK? (if not, s_l-I ClientContact? (Name: )Date/Time:,

Received/Checkedby: ___ Printed: 9 Nov2005 8:24a.m,
|

• ]HITI Sltmplez must be analyzed /'or reiultl to _cf/eet total €oncentratlon=. Relu tl generated outside required of' holding times ire conaidered rnlnimBI

vBluel lurid m W be used to define waste ,==haLzardous but not lul non-hazirdous.

OigvmentF|ll: Ii ! ll,lli Iillilirn pi €l .re i.

3706



AppliedP _ CHL_orat_rie_

.,8oM.,.o,.A-.,Ch,°ocAo1,,o Sample Login: Check List
Tel: (908) 500-1S38 Fux, (909) _00-_508

o5-o4 oa(0787_sss) (2 saas3_s s)
11/o9/o5

Part 1: General Information

[] Company Information Name: CDM Federal Programs Carp,

Address : 944, [ Farnham Street, St_ £10 ,San Diego ,CA 9£123

[] Project Information Project Description: Alameda Ir Site $1

Project # : 6£18.086

[] Billing Information P.O. #:

Bill Address: 1331 lTth Street Suite 1100 ,Denver ,CO 80_0£

Lab Project ID:
Clien_ Database #: £6

[] Keceiving Information Who Received Sample? Jason Nario

Receiving Vate/Ti_e : 11/09/'05 I000

COCNo.
[] Shipping Information Shipping Company Ezprv.q_

Packing In:_ormat ion: Cooler/Ice Chester

Cooler Temperature: 4.08.53._ 8.94.£ °G

[] Container Informstion Container Provider: Client

[] Sampling Information Szuapling Pergon: HC

Sanpl in8 Company: Client

[3 Turn-Around-Time Option: Ruah 5 working dol](._)

["l QC Option: NEESA D

[] Disposal Option: Not specify

85-04703 Check bi=t Login on 11/09/05 Fire: TMP006c.tex Page: 1 '_
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Part 2: Sample Information

Seq. SAmple ID Sample APCL Cont- Prier- Vol0 ml # of Condition Collected Composite TAT

# (on COC) Sub-ID Sample ID Matrix tainer vative Am. 8 R©p]ica (3, L, B mmddyy Hold ? Group Days

1 31214 , VOC 05-04703-13 W V C 40 2 G 110805 N 0 7 []

2 31114 EN 05.04703.1-(z S P ,5 3 (3 110805 N 0 ? r'l

31114 _ SLE 05-04703-1-/_ S B 250 2 (3 110805 N 0 7 []

3 311 ]5 EN 05.04703-2-(_ S P 5 3 G 110805 N 0 7 []

31115 / SLE 05-04703-2-/_ S B 250 2 O 110805 N 0 7 I-]

4 31116 EN 05.04703-3-0_ S P 5 3 (2 110805 N 0 7 []

31116 t SLR 0,5-04703.3-_ S B 250 2 (3 110805 N 0 7 [-I

5 31117 EN 05-0470;_4-_ S P 8 3 G 110805 N 0 T []
/

31117 SLE 05-04703-4-_ S B 250 2 (3 110805 N 0 7 []

6 31118 EN 05-04703.5- ot S P 5 3 (3 110805 N 0 T PI

31118 / SLE 05-04703.5-]_ S B 250 2 (3 110805 N 0 7 []

? 31119 EN 05-04703.6-0( S P 8 3 (3 110805 N 0 7 []

31119 _ SLE 05-04703-6-_ S B 250 2 (3 110805 N 0 7 []

8 31120 EN 05.04703-T-_ S P 5 9 G 110805 N 0 7 r']

31120 / SLE 05-04703-T-)_-- S B 250 3 G 110805 N 0 7 []

9 31121 EN O5-04703-8-Qt S P S 3 G 110805 N 0 7 []

31121 _ SLE 05-04703-8-_ S B 250 1 G 110805 N 0 7 []

10 31122 EN 06-04703-9-_ S P 5 3 (3 110805 N O ? []

31122 " SLE 05-04703-9-J_ S B 250 1 (3 110805 N 0 7 []

II 31132 EN 05-04703-I0-a S P 5 3 G 110805 N 0 7 []

31132 / SLB 05-04703-10-_ S B 250 2 (3 110805 N 0 ? []

12 31133 EN 05-04703-1 l-a S P 5 3 (3 110805 N 0 ? []

31133 " SLE 05-04703-I I-_ S B 250 2 (3 110805 N 0 7 l-I

13 31134 EN 05-04703-12-0c S P 5 3 (3 110805 N 0 7 l'1

31134 / SLE 05-04703-12-_ S B 250 2 G 110805 N 0 ? r=l

Part 3: Analysis Information
Test Items: [] 8_.60B Volatile organics

[] 6010B I_rLC 17 Metals

17,P.OO,7/6010B Iron, Fe, by ICP

[] 8_70C Sem/-VOC, 64 Compounds

[] 808_ PCBs

[] 8081A Orga_ochlorine pesticides

[]ASTM.D£1H6 Moisture,percentin soil

[] 9040B/_50._ pH

[] WolkllI-BIo/cl_ Carbon, To_al Organic (TOG)

Seq. Client's Samp|e ID Sample APCL

05-04703 Check Lilt Login on ! 1/09/05 File: TMPOD6c tex Page: 2

3708



Sample Delivery Group
4723



t
(_ Apphed P _ Ch La_)oratory ( Chain of Custody _

13760MagnoliaAve. Chino CA 91710 . .if_A P C L Tel: (909)590-1828 Fax:(909)590-1498 Please Print m pen Page of

P,oj,a_,/e.oa, i_._ _3_ . ." Job'#_i_.o_/, p.o.# .,_,_, . _ _ _ .1 w_,,-W,,h_-_,_
. . ' ,,v_t _:

Due .Date: [_gu]ax [-],_sh: _ days _ hours S_pled by: J_-'T_L----_ ...._,_.._._._.._ _ _'_ _ P_ak- or_l_axo,

_II_'r,' _i_.__o _ ---:- _ _,I;_'__' _ ""_"'_ ..

3 _J_P Rzo --'- !

_i_ I_ -- _ l "___,,,,
\ [II

"4{oB2-.. t__q9 '_ ---- 7.. _ {'T_ "' 7,..F._. _.._,_,,;oJ,,,l,

_?.Requirement: _"]Ite_al_,;, ["]QA/QCReport; ,U_WIP; F1R_wna_a; [-]Ext_dedli_wD_, [TCLP; _ACE _"_APCEE [_NEESA_(E, CorD); [-1Oth_ "_'''_'' , (Ple_*dfy]

Sample Dbrpo_a_ _"]]R_m'_ [--_Disp_,d by APCL [_Hoid for da_ al_,r rec_via_ aax_ ,..,..,--..--'----''--'----.'----'--

IR_,,q,_,h_ na,./T_,,_,-'_.-_;I_,._.oR,,_v,__,.,I_AL n"_l_"__,I_'_._I
Relinquishe_ by Da,telThne / Received by _ Date/Time /

APCL USE ONLY Service _ Note:

_o t_dn_t_ it_ m or withholdd_llver#_r _0' _, it ia A._'s N_ dbcRtlo_ _I_ _ of the projecthsve been
.MgCLPsrm @-101, Vet. 4.0,_ _ 1114. , _a_e_.,ma,_'t.,'JT.D£'F_-4tOOT.TllX IqI_.[CUST.DA.TAJ,A$1_LA_I4.TL_



Page 1 of 1

Hsin-YiLee

From: Miller, Lempi [MillerLE@cdm.com]

Sent: Tuesday,November22, 2005 1:07PM

To: Carter,Holly;Hsin-YiLee

Cc: Allen,Michael

Subject:smalleditstoCOC form

The followingtrip blankshadananalysisrequestfor 8260B/5035B(soloandIt shouTdhavesaid8260BI5030B(water):

31151
31202
31203

31206
31207
31214

Lempi E. Miller

DatabaseManager

CDM
9444Farnham Slxeet, Suite 210
San Diego, CA 92123
858-268-3383phone
858-268-9677fax

2203
11/22/2005



AppliedP CH Laboratorie
13760 Mssnolia Ave,, Chino CA 91710

€-,),,o.,,.,. (,o,).o.l,,s Sample Receiving Checklist

1. Sample Arrival

Date/TimeReceived_!{P_ L_ Date/TimeOpenedt_l_(JT_ _ ByCnam__'

CustodyTransfer: [] Client [] GoldenState I-] UPS I-1 US Mail _FedEx [] APCL Empl: __

2. Chdn.of-Custod_" (COO)

_With Samples? [] Faxed? _;]-Cllenthas Copy? _Signed, dated? By:

Project ID? J_ AnalysesClear? [] HoldSamples? #on Hold # Received
oC/Docs Zip|lto_kedunder lid? [] Compos.#: _ _Samples OK?

_Sampled By •

3, Shipping Container/Cooler

T.mp"c ,
CCoolertemperaturemeasuredfrom tamp blank if present,otherwisemeasuredfromthe cooler).

CoolerCustodySeal? [] Absent ,_lntact [] Tampered?

4. Sample Preservation

[] pH <2 [-IpH >12
If Not, pH = _ Preservedby: [] Client [] APCL [] Third Party

6. Holding-time Requirements

i"] pH 24hr [] BACT 6/24hr [] Crvl 24hr [] NO_ 48hr [] BaD 48hr
[] Cl2 ASAP [] Turbidity48hr [] DO ASAP f-! Fe(ll) ASAP
[] HT Expired? [] Clientnotified?

6, Sample Container Condition
_lntact? [] Broken? [] AnomaliesDocumented?

Type: _ plastic _glass _ Tube: brass/SS [] Tedlar Bag
Quantity OK? [] Leaking? _Appropriate for specificmethod?
Capstight? [] Air Bubbles? l:_ AdequateVolume?

Labels: I-_Unique ID? [_Date/Time L_JLabelandink in,act?

7. Turn Around Time

_RUSH TAT: _ [] Std (7-10 days) [] Not Marked

8. Sample Matrix

I-1 Drinking H,O_Other Liq _ Soll [] Wipe [] Polymer I'-] Air [] Other:
[] GroundH20 [] Sludge J Filter [] Oil/Petro [] Paint I--IW.Water [] Extract [] Unknown

9. Pre-Logi- Check List Co_! _ed & OK?

_ALL OK? (it"not_J-S_l' _ ClientContact?(Name: _ )Date/Time: .

Received/Checkedby: .! _2 Printed: 10 Nov2005 8:27a.m,
'4

• HT! Slu_plel mull be anldysed for relultl to r_ect total ¢oncentratlonll. Re0ultl senersted outJide required of hoMin s tim_l are considered minimal

vlduu lind may be u_d to define waste--uVLha_,axdoul but not as r_on-hnzD.rdoul.

O_€ veivl*l r|i*: [le41.t*x file eilrnp_el .tu L

2204



AppliedP &CHLaboratories
..po,,...., e..0 Sample Login: Check List15700

Teh (gos) 6g0-1828 I_x_ (DOll)6S0-149$

05-04723 (0787_ 859) (2683383_ 859)
11/10/05

Part 1: General Information

Company Information Iame: CDMFederalPrograms Corp.

Addx'es= : 9444 Farnham Street, Ste £10 ,San Dido ,CA 9_I£3

Project Information Project Descripg±on: Alameda IR Site 31

Projecl: #: 6_I8.086

Billing Information P.O. # :

Bill Address: 1331 17th Stree_ Suite 1100 ,Denver ,CO 80£0£

L_b Project IV:
Client Database #: _6

[] Receiving Information Who Received San_ple? Jason Nario

i Receiving Date/Time : 11/10/05 1000
J

COC No.

g'l Sh;pping Information Shipping Compeu'ty _xpreJ$

Packing Informat ion: Cooler/Ice CheMer

Cooler TemperaCure : 3.8 4.0 4,f 3.9 oC

[_] Container Information Container Provider: Client

[] Sampling Information Sampling Person: HC

SamplingCompany: Client

[] 'ruzn-Around-Time Option: Rush 5 workin 9 day(8)

QCOption: NEESADDisponl Option: Not ap_ciJV

OS-O4T2,1CkeckList Loginon 11/10/05 File:TMPOO$c.tex Page: 1

2205



Part 2: Sample Information
,. ,. _ , , ,, ,,

Seq. Sample ID S_mplc APCL Cent- Preeer- Vol, ml # of Condition Collected Composite TAT

# (on GOC) Sub-ID Sample ID Matrix talner vative Am. $ Replica G, L, B mmddyy Hold ? Group Days

1 31151 VOC 05-04723-12 W i V C 40 2 G 110905 N 0 7 []

2 31135 SLEEEVE 05-04723-1-_ S B 250 2 G 110905 N 0 7 []

31135 EN 05-04"723-1-/_ S P 5 3 G 110905 N 0 7 [_

3 31136 SLEEEVE 05-04723-2-_ S B 250 2 G 110905 N 0 7 I"]

31136 " EN 05-04723-2-/_ S P 5 3 G 110905 N 0 7 []

4 31137 SLEEEVE 05-04723-3.0_ S B 250 2 G 110906 N 0 7 []

31137 / EN 05-04723-3-_ S P 5 3 G 110905 N 0 7 []

5 31138 SLEEEVE 05-04723-4-Ot S B 250 2 G 110905 N 0 7 []

31138 _, EN 05-04723-4-j_ S P 5 3 G 110905 N 0 7 []

6 31139 SLEEEVE 05-04723-5-_ S B 250 2 G 110906 N 0 7 []

31139 f • EN 05-04723-5-_ S P 5 3 G 110905 N 0 7 []

7 31140 SLEEEVE 05-04723-6-(_ S B 250 2 G 110905 N 0 7 []

31140 I EN 05-04723-6-_ S P 5 3 G 110905 N 0 7 I'-]

8 31141 SLEEEVE 05.04723-7- a, S B 250 2 G 110905 N 0 7 []
€.

31141 EN 05-04723-7-_' S P 5 3 G 110905 N 0 7 I-]

9 31142 SLEEEVE 05-04723-8-_ S B 250 1 G 110905 N O 7 []

31142 • EN 05-04723..8-,/_ S P 5 3 G 110905 N 0 7 [-]

I0 31143 SLEEEVE 05-04723-9-0 S B 250 ] G 110905 N 0 7 r]

31143 / EN 05-04723-9-_ S P 5 3 G 110905 N 0 7 []

II 31144 SLEEEVE 05-04723-10._ S B 250 3 G 110905 N 0 7 []

q_iv 31144 "f EN 05-04723-I0-_ S P 5 3 G 110905 N 0 7 []

12 31145 SLEEEVE 05.04723-II.a, S B 250 2 G 110905 N 0 7 []

31145 / EN 05-04723-11-_ S P 5 3 G 110905 N () 7 []

Part 3: Analysis Information

Test Items: [] 8_60B Volatile organics

[] 6010B TTLC 17 Metals

[] _00.7/6010B Iron, Fo, by ICP

[] 8,_70C Semi-V0C, 84 Compounds

[] 808_ PCBs

[_J 8081A Organoc.hlorine pesticides

[]ASTM-D_£16 Moisture,percentin sell

oB/150,pH

[]WalkIpBla/ckCarbon,TotalOrganic(TOC)

Seq. C_ent"ISampleID Sample APCL

# (a_ givenon COC) Sub-ID Sample ID Matrix VOC METALS FE 8270 8082 8081 MOIST PII

1 31151 VOC 05-04723.12 W X ['1

_' 06-04?23 Check List Logln on 1I/i0/05 File: TMP00Se,tex Page: 2
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Sample Delivery Group
4724





AppliedP _ CH Laboratories
..

,,,,o..,oo,,.^..., ,,oo g C-h kli.....T,,:€,0,).o.._,_.:(,os).o._,.Sample Receivin ec st

APCL ServicelD" ,Chent Name/Project:
-- -, - -.

-'Date/Time Received {P _._ID_ Date/Time Opened _ • "'.

' CustodyTransfer: . [] Client [_ GoldenSate 1"1UPS [] US Mail _FedEx [] APCL Empl: __

2. Chain-of-Custody (CoC)

_'With Samples? [] Faxed? _Client has Copy? _ Signed,dated? By:

roject I D? J_ AnalysesClear? I-I HoldSamples? #on Hold , # Received
oC/Docs Zipl/to_ckedunderlld? [] Comp0s.#: _ _#Samples OK?

.... [_Ssmpled By :.'Wr_J

... 3. Shipp_g Contalner/C_o!er

[]TempCOOter°cUSed?_'#of_ _J_ CpRtedby: "1_€_ _B,l_ Ice _[] Dry Ice ,.-[] None
• (Cooler temperaturemeasuredfrom temp blankif present,otherwisemeasuredfrom the cooler).
• CoolerCustodySeal? [] Absent _lntact I--1Tampared? ..

4. Sample Preservation

E]pH <2 []pH >12

If Not, pH = Preservedby: "1-1Client [] APCL [] Third Party "

5. Holding-time Requirements

[] pH 24hr [] BACT 6/24hr [] Crv' 24hr [] NO_ 4Bhr [] BOO 48hr
•[] 02 ASAP [] Turbidity48hr I-1 DO ASAP [] Fe(ll) ASAP
[] HT Expired? 1-']Client.notified? .

,

6. Sample Container Condition
Intact? [] Broken?" [_ AnomaliesDocumented? : "

Type: _ plastic . _glass " Q. Tube: brass/SS.[] Tcdlar Bag'
_ Quantity OK? -V']Leaking? _ Appropriatefor specificmethod?
12_Capstight? [] Air Bubbles? _:JAdequateVolume? ,

Labels: I._Unlque ID? _Date/Time UrJLabelandink intact?

7. Turn Around. Time

_RUSH TAT: [] Std (7-i0 days) [] Not M'rked

8. Sample Matrix.

V']Vrlnking H_O_Other Liq _Soll •Wipe •Polymer /-lAir _Other:
[] GroundH:_O [] Sludge _1Filter [] Oil/Petro [] Paint [] W. Water [] Extract [] Unknown

g, Pre-Login Check List Co_p _'ted & OK?

/_ALL OK? (if not,_- €;t'/pr| .1!i .1_ Client Contact?(Name:... )Date/Time:

• Received/Checkedby: / _2 Printed: I0 Nov2005 8:21a.m.
ks_ p [

"itl_m $"mples must be analyzed for rnults to r!_LeCttoil! €oncentrationS. Reeul_ generatedoutside required or holdins times sre considered minimal
_lues _nd may be u4ed to define wute M hazardous but'not u non-hasardous.

•. 5003



'-_' " . AppliedP_ CHLaboratories • .
. ,,,0 M.,.o..A...,ch,.oc, ,,,,o Sample Login: Check List

Telt (aoe) aao-ls_s Faxz "(SOS)tssO-149s .... "-

• 05-04724 (07872.860) (2683383_ 860) .
.11/10/.05 ..

Part 1: General Information . -.

Company Information Name: CDM F_deml Progmnu Corp.

Address: 9444 Fagnham .Street, Ste 210 ,San Diego, CA 9_I23

Project Information Project Descriptlon: Alameda

Pro_e¢+#: 6+1a.oa+...

"I Billing Information. P.O. #:

• " Bill Address: 1331 17th Street Suite II00 ,Denuer, CO 80£02
..

• Lab :Pr0j oct; ID: '
Ciien_ Dal;abase #: £6

Receiving Information Who ltecsived Sample? JaJon Nario

" Receiving Da_ e/T:i_as: 11/10/05 I000' .,

_" _:oc_o.
Shipping Information Shipping Co=party Ezpreu

Packing Info_&tion : Cooler/]¢e Chester

' Coo3.er Tsnperatu.re: ,9.84.0,[.* &9 °C

Container Informstion Con_;siner ' Prov_.der: Client

Sa_npling Information " Sampling Person:

" . ' Salaplil_g Compa.uy: Clien|

r - "i_ura.Around-Time Option: Rush $ tuorklng da_l(J)

[ QC Option: NEESA D

" F DispoCal 01_tion: Not Jpeci_/

0S-04724CheckList Lo_n on 11/10/06 File: TMP00ec.tex P_ge:

5004



Part 2:Sample Information .

Seq,'SampleID Sample APCL Cont- PreRr-Vol,ml # of Condit]onCollected CompositeTAT

# (on COG) SuE-ID Sarnple.ID Matrix tainer vative Am. g, Re'pfic8 G, f., B xnmddyy Hold ? Gi-oup Days

1 31150 ,i VOC 05-04724-6 W V C 40 2 " G"- l10im5 N 0 T I-I

2 31148 VOC 05-04724-4-a. W V C 40 3 G 110905 N 0 T []

•" 31148 / 'EXTR 05-04724-4-/_W O 1000 5 G 110605 •N 0 7 []

31146 MET 05-04724-4- 7 W P IN 500 I G 110905 N 0 7 []

3 31127 VOG 05-04724-I-_ W V G 40 3 .G 11080"5 N 0 7 I"I

31127 / EXTP, 0f>-04724-I-_ W a I000 . S G II0805 N 0 7 r"l

31127 MET 06-04724-1-_, W P N _00 ... I O 110805 N O. . 7 []

4 31149 VOC 05-04724_8-a. W V C 40 3 G 110905 N -0 T I"]

31149 " EXTR 05-04724-5-/_W O .i000 5 G iI0905 " N 0 7 '[]

31140 MET 05-04724-5-_' W P N 600 I G I}0905 N 0 7 []

5 3_[146 EXTR 05-04724-2-otW G 1000 5 O ""110g05 N 0 -7 r"l

31146 / MET 05-04724-2-_ W P N 500 I O 110905 N 0 T []

: 6 31147 EXTR 08-04724-3-01W GI .I000 5 G 110905 N 0 7 []

31147/ MET 05-04724-3-j_W P N 600 _1 G . 110905 N 0 T E]

Part 3: AnalysisInformation

Test Items: rl 8_60B Volatile-orsanLcs

I"1 6010B . TTLC 17 Ma_alo ..

[] $00.7/6010B Zron, Fe, by TCp

E] 8°-70C Sem£-VOC, 64 Compo_mdi

IDnose PCBs

.l_ 808IA 0rguochlorlne p.eil;L¢Ides

•" [] ASTM.D2_I6 Ifotstu.'t'e, p@rcent in soil -.

14190,_0B/150.1 " pX

I"1 WalklpBla/ck Carbon, Tota: O_cga.uJ.€ (Toc),

r ' , , , ,,,,,,!-',....

•Seq. Client"8 SlumpleID Sample APCL

# (u given on COG) Sub-.ID Sample ID M-trlx VOC METALS FE 8270 8092 8081 MOIST PH

1 31150 VOO o5.o4724-8 W X []

2 31148 VOO os-o4724-4-0 w X []

31148 EXTR 0_-04724-4-_ W X X X rl

31148 MET 05-04724-4-')' W X X " I1

3. 31127 VOC 05-04724-1-0r • W X r']

31127 .EXTR 05-04724-I-J_ W X X X []

31127 MET 05-04724-I-7 .W X X []

4 31149 VOC 05-04724-5-a' W X I']

31149 EXTR 05-04724-5-_ W X X . X r"l

31149 MET 05-04724-5-7 W X X r-J

05-04724 Check Li.t Login on 11/10/06 Pile: TMPOQ6c.tex Pa._e:

5005



Sample Delivery Group
4742





AppliedP_ CHLaboratories
1S760M_gnolia Ave., Chino CA 91710

To,:(,_,_,_s,, _.:(,o,_sOO.l,. Sample Receiving Checklist _,€

APCL ServiceID: _ Client Name/Project: C_/_

1.SampleArrival
............... Date/TimeReceived¢_ IH_b_ _.... Date/TimeOpened _1_1_ (_ By(name._C'_ "m_'

CustodyTransfer: [] Client 1"7GoldenState [] UPS [] US Mail 1_ FedEx [] APCL Empl:

............... 2. Chaln-of-Custody (€0C)

With Samples? [] Faxed? [] Client hasCopy.;'_)Signed, dated? By:.

_Project 107 _Analyses Clear? [] HoldSamples? j_on Hold # Received
_CoC/DocgZip-l£1_d" underlid? [] Compos.#:._ L.->'r#SamplesOK?
_.JSampledBy : _1_J"

3. Shipping Container/Coole_J

•.., .c J7 q.o
(Cooler temperature measured from temp blank if present,otherwisemeasured from the cooler).

Cooler Custody Seal? [] Absent _ Intact [] Tampered?

4. samplePreservation
E_]pH <2 I-']pH >12
If Not. pH = _ Preservedby: [] Client ['-}APCL [] Third Party

5. Holding-time Requirements

J_ pH 24hr [] BACT 6/24hr [] Crv! 24hr [] NO_"48hr [] BOD 48hr
[] CIz ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Clientnotified?

6. Sample Gontainer Condition

Intact? [] Broken? [] AnomaliesDocumented?

Type:" _ plastic _glass [] Tube:•brass/SS [] Tedlar Bag
[;_ QuantityOK? I_JLeaking? _ Appropriateforspecificmethod?

Capstight? [] Air Bubbles? _ AdequateVolume?
Labels: L_ UniqueID? _ Date/Time Labeland ink intact?

7. Turn Around Time

'_RUSH TAT: [] Std (7-10 days) [] Not Marked

8. Sample Matrix

[] DrinkingH2C_Other Liq _Soil [] Wipe [] Polymer [] Air [] Other:
[] GroundH_O [] Slud_e ]-J Filter [] Oil/Petro [] Paint [_] W. Water [] Extract [] Unknown

9. Pre-Login Check List ( _mple_ed 8z OK?

_ALL OK? (if na_h-_ _C-11) [] ClientContact?(Name:)Date/Time:
Received/Checkedby: V_j Printed: 11 Nov2005 8:14a.m.

e_ Sltmples muir be unldyzed for relultt :o reflect tot_,l €oncentr_tiona. Reeultl generated outside required of holding tilnel are conlidered minlma.I

Vl_JUel arid rely be uaed to define wM e lul hazardou6 but not u non-halardoul,

DocumenqFIll: _l_e41,tclfll_811m pl¢l,tea.

1903



v AppliedP &CHLaboratories
1_,ooM...o,,..v.,,ch,.oo. ,1,1o Sample Login: Check List
Tel: (gOt) 590-182S Fax, (gO9) 5B0-1498

05-04742 (0787_ 862) (2683383_ 862)
11/i_/o5

Part 1: General Information '

[] Company Information Name: UDM Federal ProgramJ Corp.

Address: 9444 Far.ham Street, Sic £I0 ,San Diego ,CA 9£1£3

[] Project Information Project Description" Alameda ]R Site 51

t

Proj ocl; #: 6218.086

[:] Billing Information P.O. #:

Bill Address: 1351 17th $Lreet Suite llOO ,Denver ,GO 80£0_

Lab Projocg ID:
Clgent Database #: £6

I-I Receiving ]nformatio_ Who Received Sample? Jason Naria

Roceivin 8 DaCe/Time : 11/11/05 1015

cOC Zio.

[] Shipping Information Shipping Company Expreaa

Packing In_ormat$on: Cooler/Ice CheJter

Cooler Temperature: 19.4 4.0 3.8 4._ 5.6 3.5 °C
[] Container Information Container Provider: Client

[] Sampling Information Sampling Person: HC

Sampling Company : Client

•rI Turn-Around-Time Option: Rush 5 working day(s)

[] QC Option: NEESA D

[] Disposal Option: Not specify

V
05-04742 Check L;Bt Login on 11/11/0_ File: TMP010ctex Page: 1

1904



Part 2: Sample Information

Seq. Sample ID Sample APCL Cent- Preser- Vo], ml # of Condition Collected Composite TAT

# (on COC) Sub-ID Sample ID Matrix tainer ve.tlve Am. g Replica G, L, B mmddyy "Hold ? Group Days

1 31154 - VOC 05-04742-2 W v C 40 2 G 111005 N 0 7 []

2 31155 VOC 05-04742-3-_ W V C 40 3 G 111005 N 0 7 I"]

31155 _ EXT 05-04742-3-/_ W G 100O 5 G 111005 N 0 7 [_

31155 MET 05-04742-_ 7 W P N 500 1 G 111005 N 0 " 7 []

3 31169 V0C 05.04742-I0-0€ W V C 40 .3 . G III006 N 0 7 []

31169 EXT 05-04742-I0-_ W G 1000 5 G lll005 N 0 7 r=l
4

31169 MET 05-04742-10-7 W P N 500 I G 111005 N 0 7 []

4 31172 VOC 05-04742-13-0t W V C 40 3 G 111005 N 0 7 []

31172 / EXT 05-04742-13-_ W G I000 6 . G 111005 N 0 T l"l

31172 MET 05-04742-I3-_/ W P N 500 1 G lll00S N 0 7 []

5 31170 .* VOC 05-04742-11 W V C 40 3 G 111005 N 0 7 []

6 31171 '/ VOC 05-04742-12 W V C 40 3 G 111005 N 0 7 []
&

7 31153 / VOC 05-0474_I W V C 40 2 G 111005 N 0 7 []

8 31156 EN 05-04742-4-Q' S P 5 3 G 111005 N O 7 []

31156 SLE 05-04742-4-_ S B 250 2 G 111005 N 0 7 []

9 31157 EN D5-04742-5-0¢ S P 5 3 O 111005 N o 7 []
l

31157 " SLE 05-04742-5-]_ S B 250 2 G II1005 N 0 7 r"]

I0 31158 EN 0.5-04742-6-_ s P 5 3 G I11005 N 0 7 ['I
/

31158 SLE 05-04742-6-]_ S B 250 2 G 111005 N 0 7 [7

11 31159 EN 05.04742-7-_ S P 5 3 G 111005 N 0 7 []

31159 " SLE 05-04742-7-j_ S B 250 2 G 111005 N 0 7 []

12 31160 ]_N 05-04742-8-_ S P 5 3 G 111005 N 0 7 [7

31160 SLE 05-04742-8-J_ S B 250 2 G 111005 N 0 7 []

13 31161 EN 05-04742-9-0t S P 5 3 G 111005 N 0 7 I-]

31161 SLE 05-04742-9-_ S B 250 2 G 111005 N 0 7 []

Part 3: Analysis Information

TestItems: []8£60B VoZatile organics

[]6010B TTLC17 Metals

[£00.7/60108 Iron, Fs, by I',CP

[] 8£70C Somi-VOC, 64 Compounds

i'7 8082 PCBs

[] 8081A Organochlorine pesticides

r-lA,.qTM-D££16 Moisture,percent in soil

[] 9040B/150.1 pli

[] WclklpBla/ck Carbon, Total Organic (TOC)

Seq, Clicnt"s Sample ID Sample APCL

05-04742 Check List Login on li/11/05 File:TMP010c.tex Page:2
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Page 1 of 1

Hsin-Yi Lee

From: Allen, Michael [AllenMC@cdm.com]

Sent: Friday,November11,200512:41PM . 4_:,: ._.._
To: Hsin-YiLee;Carter,Holly;Miller,Lempi ,....

Subject;AlamedaCOCrevisfons

Hsin-Yi:

Perour discussionand concurrencewith the field team leader, HollyCarter, pleasemakethe following
changesto the Chainof Custodyform and requestedanalysesfor the followingsampleID numbers:

SampleID 31163; pleaseusethe 2 one-liter amber bottles for analysisof pestictdes/Aroc[orby methods
8081Aand 8082. Accordingly,owingto Insufficient volume, this samplewit[ haveno analysesfor SVOC.

SampleID 3! ! 67; pleaseusethe availableone-liter amber bottle for analysisof SVOCby methods8270C.
Accordingly,owing to insufficient volume, this samplewilt haveno analysesfor pesticides/Arodor.

Anyquestions,pleasecal! me.
Mike

Michael C. Allen P.E.
Sr.EnvironmentalEngineer _1_
CDMFederal
9444FarnharnRoadSuite210
SanDiego CA 92123-1360
OfficePhone:858.627.1540
Cell Phone: 206.790.9220
Fax: 858.268.9677
Email:allenm_@cdm.com

3703
11/11/2005



AppliedP & CH Laboratorie_
13760 Mlgnolil Ave., Chino CA 91710

T.,:(,o,).o.,., Sample Receiving Checklist

APCL ServlceID: C__'=_lientName/Project: C._/)

1. Sample Arrival

DatqTimeRecelvedtjl_.\_L_ Date/TimeOpened\t_'_ (t_ By(name_c_f_'
CustodyTransfer: [] Client [] GoldenState (-1 UPS [] US Mall _] FedEx [-1APCL Empl:

2. Chain-of-Custody (CoC)

With Samples? [] Faxed? [] ClienthasCopy7 '_ Signed,dated? By:

_}-Project ID? _g] AnalysesClear? [7 Hold Samples? _on Hold # Received
_)CoC/Docs Zip-l,qclkedlu.Dd_rlid? [] Compos.#: _. L.-_'#SamplesOK?

t Samp'edBy:
3. Shipping Container/C_lez_.

• (Coolertemperatulemeasuredfrom temp blankif present,otherwisemeasuredfrom the cooler).
CoolerCustodySeal? [] Absent _ Intact [] Tampered?

4. Sample Preservation

[]pH <2 []pH >12
If Not, pH = __ Preservedby: [] Client [] APCL [] ThirdParty

5. Holding-time Requirements

[] pH 24hr [] BACT 6/24hr [] Crv! 24hr [] NO_"48hr I-7 BOD 48hr
[] C12ASAP []Turbidlty 48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Client notified?

6. Sample Container Condition

_] Intact? [] Broken? []Anomalies Documented?

Quantity OK? I-JLeaking? Appropriatefor specificmethod?
Capstight? [] Air Bubbles? AdequateVolume?

Labels: Unique ID? _] Data/Time Labeland ink intact?

"r. Turn Around Time

[_RUSH TAT:_ [_] Std (1-10 days) [] Not Marked

8. Sample Matrix

[-] Drinking H20_ Other Liq [] Soil [] Wipe [] Poiymer ]-] Air • [] Other:
[] GroundH20 [] Slud ;e [] Filter [] Oil/Petro [] Paint [] W. Water [] Extract [] Unknown

9, Pre-Login Check List _mpleted & OK?

I_LL OK? (if na_'__s*_rOff --11) [] ClientContact?(Name:_)Date/Time: ,
Received/Checkedby: v_ Printed: 11 Nov2005 8:14a.m.

"I'IIT$ Samples must be analyzed for results o reflect total concentrations. Resuits generated outside required or holdln s times are coneldered minimal

vIMues and may be uaed to define wM BIi ha_rdouL but not aS non-haeardous.

IDQ¢ v.mll t Pih': lnG'bl.t_l llJ HrlJlmPe¢ 1,I • a

3704



AppliedP&CHL._bor_torie,
1.,o..,_o,,.Av..,c_,.. cA.,,0 Sample Login: Check List
Tel: (909) 590-1828 Fax* (D09) 590-1498

05-04743 (0787_ 863) (2683383_ 863)
11/11/o5

Part 1: Genera] Information

[] Company Information }/ame: CDM Federal Programs Corp.

hddreea : 9444 Famhom Street, Ste I_I0 ,San Diego ,CA 9£1t_3

[_J Project Information project Description: Alameda IR Site 31

ProJec_ #: 6218.086

[] Billing InformLtion P.O. #:

Bill Address: 1331 17th Street Suite 1100 ,Denver ,GO 80£0_

Lab Project ID:
Clienl;Database #: 26

, [] Receiving Information Who Received Sample? ]uson Nalro

Receiving Dace/Time : 11/11/05 1015

COC No,

["] Shipping Information Shipping Company E_preas

Packing Information: Cooler/Ice Chester

Cooler Temperature: 19.4 4.0 3.8 4.2 3.6 3.5. ° C

17 Container Information Container Provider: Client

D S_,mpling Information Sampling Person: RG/HC

SamplingCompany: Clie.t

Q Turn-Around-Time Option: Rush 5 working d.y(s)

• [] QC Option: NEESA D

I-I Disposal Option: Not specify

05-04743CheckList Loginon 11/11/05 File: CHGO09c.rex Page: !
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Part 2: Sample Information

Seq. Sample ID Sample APUL Cont- Preset- Vo], nd _ of Condition Collected Composite TAT

(on COC) Sub-ID Sample ID MLtrix talner vative Am. g Replica G, L, B mmddyy Hold ? Group Days

1 31173 VOC 05-04743-9-_ W V C 40 3 G 111005 N 0 7 [-]

31173 / MET 05-04743-9-_ W P N 500 1 G 111005 N 0 7 f']

2 31162 VOC 05-04743-2 ,. W V C 40 3 G 111005 N 0 7 [-i

3 31163 "" VOC 05-04743-3-_ W V C 40 3 G 111005 N 0 7 []

31163 / MET 05-04743-3-_ W P N 500 1 G III008 N 0 7 []

31163 EXT 05-04743-3-')' W G 1000 2 G 111008 N 0 ? []

4 31164 VOC 05-04743-4-_ W V C 40 3 G 110905 IN 0 7 r-I

31164 / MET 05.04743-4-_ W P N 500 1 G 110905 N 0 7 []

31164 . EXT 05-04743-4- 7 W G 1000 3 G 110905 N 0 7 []

5 31165 VOC 05-04743.5._ W V C 40 3 G 111005 N 0 7 []

31165 / MET 05-04743- 5-/_ W P N 500 ] G 111005 N 0 7 []

31165 EXT 05-04743-5- 7 W G 1000 3 G l 11005 N 0 7 I*]

6 31166 ,/ VOC 05-04743-6 _ W V C 40 3 G 111005 N 0 7 r_

7 31167 voc - 05.04743-7-_ w v c 40 3 G 110905 N 0 7 []

31167 / MET 05-04743-7-_ W P N 500 I G 110905 N 0 7 FI

31167 EXT 05-04743-7-'y W G 1000 2 G 110905 N 0 7 ["1

8 31168 VOC 95-04743-8-_ W V C 40 3 G 111005 N 0 7 I"l

31168 / MET D5-04743-8o_ W P N 500 ] G 111005 N 0 7 r-I

31168 EXT 05-04743-8- 7 W G 1000 5 G 111005 N 0 7 I-1

9 31152 / VOC 05-04743-1 _ W V C 40 2 G 111005 N 0 7 []

Part 3: Analysis Information

Test Items: [] 8_60B Volatile organics

[] 60108 TTLC 17 Net, als

[] £00.?/6010B Iron, Fe, by ICP

[] 8,_70C Semi-V0C, 64 Co=pound=

[] 808_ PCBs

[] 8081A Org_t_aochlorins pss1_±cides

I"1 ASTM-D£,_I6 Noisture, percent in soil

f"l90._0B/I 50.I pit

[] Walkly.Bla/ck Carbon, Total Drgantc (TOC)

Seq. Client"s Sample ID Sample APCL

# (as given on COC) Sub-ID Sample ID Matrix VOC METALS FE 8270 8082 8081 MOIST FH

I 31173 VOC 05-04743-9-01 W X []

31173 MET 05-04743-_ W X X []

2 31162 VOC 05-04743-2 W X r-I

3 31163 VOC 05-04743-3-_ W X []

05.04743 Check List boginon 11/11/05 File: CHG009c.tex Page:2

3706



Sample Delivery Group
4752







_, AppliedP&CHLaboratories

),_.o,,.,.o,,.̂.. c,,.o_, ,,.,o pl•,,_c,o,)-o.,-, _.,:(.,).o.u. Sam e Receiving Checklist

APCL ServicelD: 4 ;_ _'_'-'5';) : ' "-:"_) _lient Name/Project: _,_

1. Sample Arrival

CustvdyTransfer: [] Client r-] GoldenState [] UPS C] US Mall [_ FedEx l-I APCL Empl: __

2. Chaln-of-Custody (CoC)

With Samples? [] Foxed? [_ Client tiesCopy? _ Signed,dated? By:,
[_'Project ID? _Analyses Clear? [] Hold Samples? .#on Hold # Received
_CoC/Doca Zip-Lo._k_l,_nderlid? [] Compoe._: _ _'#Samples OK?

IzlSampledBy:_ (1_
3. Shipping Co.tainer/Cooler

• (Cooler temperature_measuredfromtemp blankif present,otherwisemeasuredfrom the cooler).
/

Cooler Custody ,Seal? [_ Absent (_A'qntact [] Tampered?

4. Sample Preservation

[_pH <2 []pH >12
If Not, pH = _ Preservedby: _ Client (_ APCL [] Third Party

5. Holdlng-time Requirements

[_ pH 24hr [] BACT 6/24hr 17 Crvs 24he [] NO_ 48hr [_ BOD 48hr
[] Cl_ ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? F"I Client notified?

6.Sample ContainerCondition

Intact? [] Broken? [] AnomaliesDocumented7

Ty,,.._€,,,_o {_l,,, ._ ru_,:b,,ss/SSa T0d,,,Bat
_Qusntity OK? /...JLeaking? _=JAppropriateforspeclficme{hod?
_:1Capstight? [_ Air Bubbles? _[:JAdequateVolume?

Labels: I.._JUniqueID? ([_ Date/Time L_JLabeland ink intact?

7. Turn Around Time

_RUSH TAT:_ [_}Std (7-;0days) F-'lNotMarked

B, Sample Matrix

[] OrinkingH20,_OtherLiq[] Soi_ [] Wip, [] Polymer[] Air !_!Otl,er: _u_.
[] Ground H20[] Slud_,=OFilter [] Oil/Petro [] P, int []W. Wst,r DExtrsct[_ Unk,own

9. Pre-Login Check List Completed & OK?

_ALL OK? (if not=seeSl_I_C-I])_ ClientContact?(Name:: )DstelTime:
Received/Checkedbyi _ ___ _" "-- ' .... Printed: 8 Nov 200,5 8:23a.m.

8staples mull be enldyled for re_u]|l to r_ect totsl €onc©ntrotions, _esu)t| generatedel,- outside required of holdln s times are considered minimal

I values and rosy be used to define was_-eas1haxardo.s but rm! ==_non-h==erdou=

_e_vmsntPill: I_).t_l=lil_oJ=mp_l _ell



ApphCdP CHLaboratories
13760 M,I;nol,I Ave., Chino CA 91"1'10

,,o,).o.,., F.:(a.).o-,,,a Sample Receiving Checklist

APCL ServicelD:_, ClientName/Project: =

I,Sample Arrival _ _

Date/Time Received_! _tD_' _.l_l:_ Date/Time Opened!li_l_, _i_[X")By (n|me_ClC_k_ e

CustodyTransfer: I-1 Client [] GoldenState [] UPS l"7US Mail l_Fedtx O APCL Ernph

2. Chain-of-Custody (CoC)

_d_J'WithSamples? [] Faxed? _lient ha, Copy? _S;&ned, dated? By:

_Project ID? _Analyses Clear? [] Hold Samples? #on Hold # Received
[] Compos.#: __ _#Samples OK7

L2_oC/Docs Zipped underlid?_Sampled By :

3, Shipping Container/C_o?ler

1"7CoolerUsed?# of _ Co.oledby: _:e
Temp *C ,_,i__ "_/'/_ !'_" _3.I

Ice r-iDry Ice I-i Non|

(Coolertemperaturemeasuredfrom temp blankif present,otherwisemeasuredfrom the cooler).
Cooler CustodySeal7 [] Absent J_0lntact [] Tampered?

4. Sample Preservation

f-I pH <2 []pH >]2
If Not. pH --- __ Preservedby: [_ Client [] APCL [_ Third Party

5. Holding-time Requirements

[_ pH 24hr [] BACT 6/24hr [] Crvl 24hr I-_ NO; 48hr [] BOO 48hr
[] CIz ASAP [] Turbidity 48hr [] DO ASAP [] Fe{ll) ASAP
[] HT Expired? [] Client notified?

6. Sample Container Condition

Intact? [] Broken? _ [] Anomalies Documented7
Type: _ plastic _r-"_lass [] Tube: brass/SS [] Tedlar Bag

_] Quantity OK? [] Leaking? [__Appropriate for specific method?
[_ Caps tight? [] Air Bubbres? [][]Adequate Volume?

Labels: [_Unique ID.7 _Date/Time [_] Label and ink intact? .

7. Turn Around Time

'_RUSH TAT: __ [] Std (/-10 days) [] Not Marked

8. Sample Matrix

[] Drinkin$H:_O_ Other liq _ Soil [] Wipe [] Polymer [] Air [] Other:

[_Ground H_O []Sludge _Filter ["]Oil/Petro /-'/Paint I-]W. Water /'-IExtr,ct []Unknown

9. Pre-Login Check List Cor_p_eted & OK? ...........

_.ALL OK? (if not_e-.__-_ Client Contact?(Name: -- )Date/Time: _+_

Received/Checkedby: l _2 .... Printed: lO Nov2005 8:27a,m.

"U'_ ::17:_e:nTUm,t :_: .u_l::efordo:fir_,uJ.tn,_i. o r_Ai:tf_ ?::e:ot:l:_o::_n:::lrt:o_?erICedo.t|ider,qui,_,dorholdi.g,im,, m co_i;d,r,dminimII
101elm*rot P+$+ Jlrll.l ll filll] I mpr €I Ill.



AppliedP &CHLat_ot-atories
.,°o_...o,.A...,ch,.°¢. ,.,o Sample Login: Check List
'Teh (00O) 000.:1838 Fax, (900) 6D0.1498

o5-o47 2(o7s7_s64)(26saasa_s64)
_z/14/o5

Part 1: General Information

I-1 Company Information Name: CDM F_/¢rai Programs Carp.

address : 9444 FarnhtJm Street, Ste _10 ,Son Diego ,CA 921£3

[] Project Information Projec$ Description: Alameda, CA

Si_e31

Praises # * 6S18.086

[] Billing [nformztion P.O. l:

Bill Address: 133I 17th ,Slrecf Suite 1100 ,Denver ,CO 80201[

Lab Pz:ojecg ZD:
Client Database #: _6

I-'l Receiving Information Who Eece_.ved Sample? Jason Nario

]_ecetvtng Date/Tiz.o : 11/10/0,5 lO:t_OAM

COC [o,

/"] Shippit_S hzfotmation eh:tpp:LngCompany Ex,ereJs

Packln$ Informatloa: Cooler/Ice Chesier

Cooler Terapora_ure: 3.8 4.0 *C

[] Container Information Coz_tainer Provider: Client

El Sampling Information Sa_pl:l.ng Person: R.Gaidberg/ll.Gu,'l=;

Sarnplin 8 Company : Client

_} Turn-Around-Time Option: Normal

[] QC Option: Regular

t--/ Disposal Option: Nol apeciJy

05.04752 Check 1_isZ Lol[i, on | I/I.'1/06 File: TMP001c re, Page: ]



Part 2: Sample Information

Seq. Sample ID Sample ApCL ConL- Preler- Vo|, ml # of Co_ldltion CoJlect.ed CompoiJte TAT

# (on COC) 5ub-iD Sample {D Matrix taincr vative Am. ; Replica O, L, B m_nddy¥ Hold ? Group DayJ

I 31087 05-04752-3 _] B _150 2 ('1 11060S N 0 9 [7

2 3]O88 05-04752.4 S B 250 2 C I tOOOS N 0 g I'1

3 31090 05-04?52.5 S P] 2:1|1 "l (_ i 1Off05 N 0 9 I-!

4 31144 05-04752-6 S R 250 2 ("I ! 10605 N 0 Ig

5 31145 05-04752-7 S B 250 2 O 110605 N 0 9 []

6 31081 0,5-04?52-I S B 250 2 G 110605 N 0 9 []

7 31082 05-04?,52-2 S B 250 2 O 11060,5 N 0 9 [_

Part.3: Analysis Information
"lest |terns: I-1 Cusgomtged-13, Sub-conCrec¢

Seq. Cilent"s Sample |D Sa,nplc AL_CL

# (as given on COC) Sub-lD Sa,mple ID Matrix CUSTOM

! 31081' 06°04?52-3 S X I-1

2 31088 05-04752-4 S X rl

3 31090 05-04783-6 S X I"i

4 31144 0b-04763-6 S X ["1

,5 31146 06-047_2-7 $ X [_

3zeal 05-047S2. | 5 X r-I qm_
? 3_082 o_-047_2._ 8 X C_J

[_ Glient"sRequirement: GEOTECHNICAL ANALYSIS WILL SUBCONTRACTED TO PTS

Login By Hsin Yi [_Q¢,

Check ]]y

06-04752 Chock List Login on 11114105 File: TMP001ctex Page: 2



Hsin-YI Lee
• I I I L IIII II I • I II I I Ill I I

From: Rachel Spitz Jrspitz@ptsgeolabscorn]
Sent: Wednesday, November 16, 2005 7:44 AM
To: Hsln-YiLee (E-mail)
Subject: Sample Acknowledgementfor PTS File No: 35714

coc3_n_f(m45
K_ Project NameJ Alameda.lR Site 31

Project No.= 6218-086
PT5 File No: 35714

November 15, 2005

Dear Ms. Lee:

We received your samples on_

11115105

and analyticalresultsare scheduledto be sentto you electronicallyon or before:

1.1/24/05

requested on the attached chain of custody.

PT5 Laboratories appreciates the opportunity to be of service. If you have any questions
or concerns, please feel free to contact me at the phone number or emall address given
below.

Sincerely,

Rachel Spitz
Project Coordinator
PTS Laboratories
562-907-3607 (Santa Fe Springs, CA)
713-680-2291 (Houston, TX)
Small: revans@ptsgeolabs.com
www.ptsgeolabs.com

The information contained in thls communication is confidential and privileged proprietary
information intended only for the individual or entity to whom it is addressed. Any
unautho=Ized use, distribution, copying or disclosure of this co_munlcatlon is prohibited.
If you have _eceived this communication in error, please contact the sender immediately.
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AppliedP &OHLaboratories

•,,: Sample Receiving Checklist

APCL,.Samp,Service]''Arr,,.lClient Name/Project:
Date/TimeRece;ved_!_"[T_'_'_. Date/TimeOpened_!l_ "'_'-) By _'name_(_)_ '

Custody_rransfer: [] Client [] GoldenState [] UPS [] US Mail l_FedEx [] APCL Emph

2. Chain-of-Custody (CoC)

_'WJth Samples? [] Faxed? E_lient has Copy? _ Si&ned,dated? By:

roject ID? _Analyses Clear? [] HoldSamples7 #on Hold # Received
oC/Docs ZiPilto_ckedunderlid? [] Compos.#: _ _#Samples OK?

[_Sampled By : "_ff_-J

3. Shipping Container/Cpoler

l-]CoolerUsed7#°f_C_IL_bY:Temp*C _,0_ . l_'_ceO.. - _k._B,l?lce[-IDrylce V']None
(Cooler temperaturemeasuredfrom tamp blankif present,otherwisemeasuredfromthe cooler),

CoolerCustodySeal? [] Absent _lntact [] Tampered?

4. Sample Preservation

[]pH <2 []pH >12
If Not, pH = _ Preservedby: [] Client . [] APCL [] Third Party

5, Holdlng-tlme Requirements

[] pH 24hr [] BACT 5/24hr [] Crv/ 24hr [] NO_"48hr 1"7ROD 48hr
[] C12ASAP [] Turbidity48hr [] DO ASAP [] Fe(ll) ASAP
[] HT Expired? [] Client notified?

6. Sample Container Condition

Intact? [] Broken? [] AnomaliesDocumented?

Type: _ plastic ,J_glass _ Tube: brass/SS [] TedlarBag

QuantityOK? [] Leaking? _ Appropriatefor specif;cmethod?
Capstight? [] Air Bubbles? AdequateVolume?

Labels: L_Unique ID? _.Date/Time . Labeland ink intact?

7. Turn Around Time

'_'RUSH TAT: __ [] Std (1-10 days) [] Not Marked

8. Sample Matrix

[] Drinking H_OJ_Other tiq_Soil I-1 Wipe [] Polymer ['_,_ir [] Other:

• [] GroundHaO [] Sludge _D Filter [] Oil/Petro [] Paint [] W. Water [] Extract [] Unknown
/

9. Pre-Login Check List Coz_p_ted & OK? ...........

/_ALL OK? (if not.____-_ Client Contact? (Name: , )Date/Time:

Received/Checkedby: _ /_.2 Printed: 10 Nov 2005 8:27a,m.
[

IH1"I S:,:::e:r:U:ta; ::nu:,::el: ::flr::u:t: :: ::_h::: idt:_sc:::e:::'t:°::n.::::lt_o&u:: eraoed outaide required of hold'm E ti .... re cons,dared minimmJ

Dee u mob1 lei|e: lh(al._ xl|JeslDmpl €I.tI I,

25O2



AppliedP &CHL_bor_ories
,3,,oM.,°o,,.A,,.,ch,°ocAe,,lo Sample Login: Check List
Tell (909) 590-1828 Faxz (900) 590-1598

05-05090 (0787_ 881) (2683383_ 881)
12/14/o5.

Part 1: General Information

[] Company Information Name: CDM Federal Programs Corp.

Address: 9444 Far.ham Street, Ste _10 ,San Diego ,CA 9£I£3

[] Project Information Project Description: IR Site 31/Alameda

Project #: 6_18.086

[] Billing Information P.O. #:

Bill Address : I331 17th Street Suite 1100 ,Denuer ,CO 80£0£

Lab Project ID:
Clieng Database #: £6

[] Receiving Information Who Received Sample? Jason Norio

Receiving Date/Time: 11/10/05 1000

cocNo.

.[] Shipping Information Shipping Company Express

Packing In£ormal;ion: Cooler/Ice Chester

Cooler Temperature; 3.8 4.0 4.e 3.9 e G

[] Container Information Consainer Provider: Client

D Sampling Information Sampling Person: HC

Sampling Company: Client

[] Turn-Around-Time Option: RuJh 5 workin 9 day(s)

D QC Option: NEESA D

[7 DisposalOption: Not specify

05-05090 Check L,st Login on 12/t4/05 File:TMP004c.tex Page;I

2503



Part 2: Sample Information

Seq. Sample ID Sample APGL Cont- Preset- Vol, ml # of Condition Collected Composite TAT

# (on COC) Sub-ID Sample ID Matrix talner vative Am. g Replica G, L, B mmddyy Hold ? Group Days

I 31081 _ 05-05090-I S B 250 I G 110905 - N 0 7 []

2 3] 082 05-05090-2 S B 250 I G 110905 N 0 7 []
,¢

Part 3: Analysis Information

Test Items: [] 8_608 Volatile organica

[] 6010B TTLC 17 Metals

0£00.7/6010B Iron, Fe, by ICP

[]8£70C Semi-VOC,64 Compounds

1"38082 PCBe

[] 8081A Orga_ochlorine pesticides

F'IASTM.D£fI6 Moisture,percent in soil

[] 904 09/150. I pH

[] Walkly-Bia/ck Carbon, Total Organic (TOC)
• ,-'-,, r

Seq. Client"s S_mple ID Sample APCL

# (as given on COG) Sub-ID Sample ID Matrix VOC METALS F_ 8270 8082 8081 MOIST PH

I 31081 05-05090-I S []

2 31082 05-05090-2 S []

Seq, Cllent"s Smnple ID Sample APCL

# (as given on COG) Sub-ID Sample 1D Matrix TOC

1 31081 05-05090-1 S X ['1

2 31082 05-05090-2 S X [-1

Login By JASON M. NARIO

Check By ;'_

05.05090 Check List Login on 12/14/05 File: TMP004c.[ex Page: 2

2504
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APPENDIX C2
ALAMEDA POINT IR SITE 31

SURVEY COORDINATES DATA TABLE

CCS83 Zone 3 00S83 Zone 3 NAVD88

Ground
Surface

Location ID Survey Pt. Northing Eastin9 Elevation Ft. Description
Survey Control:

1 1 2111474.31 6042016.14 9.13 TIDAL 7
2 2 2110018.08 6048178.11 16.81 WEB PAC
3 3 2111476.32 6043971.33 9.39 MAIN ATL

52 52 2111482.54 6042107.31 9.26 FND CONC NAIL
75 75 2113576.56 6044852.26 10.81 SET BASE/SS+TT

-:._ .._.._.__. _..:...,._:_:_

DPT Soil Boring Locations:
3134 101 2113708.54 6044783.85 11.30 SB IN GRASS

3115 103 2113420.86 6044962.01 10.93 SB@AG
3114 104 2113297.03 6044971.51 11.84 SB IN GRASS
3133 105 2113397.78 6045062.75 12.38 SB IN DIRT
3132 107 2113241.62 6045254.83 13.63 SB IN GRASS
3131 108 2113259.60 6045348.76 13.39 SB IN DIRT
3129 110 2113262.72 6045585.12 13.03 SB IN DIRT
3128 111 2113282.43 6045654.22 13.43 SB IN GRASS
3126 112 2113229197 6045719.85 13.58 SB@AC
3123 113 2113310.26 6045921.21 14.33 SB IN DIRT
3124 114 2113459.73 6045957.90 14.86 SB IN GRASS
3125 116 2113571.61 6045883.48 14.36 ISB@AC
3140 117 2113547.53 6045682.85 12.68 SB IN DIRT
3121 118 2113581.74 6045515.75 12.72 SB IN DIRT
3120 119 2113513.86 6045406.98 12.13 SB IN DIRT

_ 3119. _120!--2113550.25 6045237.17 12.22 SB@AC
3116 121 2113573.04 6045141.84 11.80 SB IN GRASS
3117 12.73 SB IN GRASS
3118 123 2113654.74 6045071.55 12.63 SB IN GRASS
3101 150 2113859.33 6044633.19 10,41 SB@AC
3147 1_51 .... 2! !._3934.06...... 6044568.80........... 9.17 ..... SB@DIRT _ _
3103 152 2113943.63 6044312.97 ___1_0.53..... SB@DIRT
3105 ......... !54 2113678.98 6044334.24 . 11.21 SB@AC
3107 155 2113603.76 6044239.08 11.25 SB@AC
3110 156 2113343.87 6044231.86 11.25 SB@DIRT

3106 158 2113552:89....... 6_044419.62"........... 1=2.13=__SB@DIR_T ....
3138 159 2113656.24 6044654.64 11.04 SB@AC

........ 3135 __ !62 .....21134_76,_4_ ......... 6044652.8_8............. 1-2:63-.... $_B=@DIRT............
3136 161 2113262.97 6044708.51 13.84 SB@_=AC..................
3139 163 2113395.59 6044759.89 12.94 SB@DIR-I"...........

__ _3._137 164. 2113278:93_ .6044_55! .13- _. _ 1_3_.3_9_ SB.@_DIRT= ......
3108 165_ 2113_27_3.52...... 6_0_4440_8.34-.............. _12:_5_5- __ =S=B__@_DI=RT ............
3111 170 2113479.53 6044528.74 12.41 SB@DIRT
3112 171 2113390.94 6044494.14 __ _ 13.11_ SB@AC
3109 174 2113400,97 6044362.33 12.76 SB@AC

Draft Final RI
IR Site 31 Alameda Point I of 2 July 2007



APPENDIX C2

ALAMEDA POINT IR SITE 31

SURVEY COORDINATES DATA 'FABLE

CCS83 Zone 3 CCS83 Zone 3 NAVD88

Ground
Surface

Location ID Survey Pt. Northin_l Easting Elevation Ft. Description

Analytical and Geot_echn!calDP'I"Soil Boring Locations: .................
_3130 ._ !24_ 2!13454:15_ _ 6045314.75 . _ 11.40 ..........S=B@AC_
3113 125 2113620.35 6044882.41 11.75 SB IN GRASS

--3122 ..... 1:_6 -2i133i2.22 - 6045796.18 --_i3.49.......SB]NDIR-I-
3127 127 2113218.40 6046039.10 15.56 SB@AC

...............3_102............ 178 21 !_3760:44...... 60=44482.84 . 9.35 _SB @AC ...........
3104 179 2113750.60 6044186.22 11.38 SB@AC

i'_i_i_ _i:._i:;::_':_:';; _:::_``:_:_:::::_::_`:::_:_`:_';:_:_`::::_:_:_:::;_:_:_;:_:_:_:_::_:: ;':::':"_'::_':!:"_'":':':':_"_":':::::':'_':'_"

DPT TW Groundwater Sample Locations:
6046072.80 16.01 i31GW01

3143 106 2113416.14 6045133.57 12.35 !31GW03
-- 3--148 162-=-_1327i-18_,=- - 604484_4.44 13.18 - 31-GWOZ...........

3146 102 2113619.89 6044772.78 11.11 31GW05
3149 100 2113831.07 6044917.41 10.76 31GW07
3145 177 2113633.30 6044489.97 10.64 31GWO8

3144 153 2113741.55 6044342.86 10.98 31GW09
....::::......:::::::::::......... :i;i:i:!:i:!:i:i:i:!:!;i:i_i:i:i:i_i_i_ii_i:i:i;i:i_i:i:!__ii!____:iiiii_:i__:!_:__ii::_iii:_!:`::_iii_::_::::i_:_ii__i::i::ii____!!::_i_i!__!__!iiiii_!__i_:.:.:.:.!:.i:.i:.:.ii:.i_:.i:.i_i:.i:._i:.:.:.:.ii!i:.ii_i_:.:.:.iii_;:,ii:::.i_:.:::.:,;:.iiii::i:.iiiii:::.i:.i:.:.:.ii:.iiiiiiliii_.iiiii:.iii:.i:.i:._:.!iiii:.i_iiiiiiii!:.i:.i:._i_ii_iiii:.iii:.i:.i_i_.!iiii_i_._.i:.ii_.i:.i;_;_ii_i:._._4!ii_:.!:.i
TW = Temporary Well

DPT = Direct Push Technology
CCS83 = California Coordinate System 1983
NAV83 = North American Vertical Datum 1983
SB = Soil Boring DPT
AC = Asphalt Concrete surface

Draft Final RI
IR Site 31 Alameda Point 2 of 2 July 2007
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%
Staleat Californla--Envlranmental ProleciionA0ency

Form,'_0proved._8No.2050--0039Ex_,Tres9-30-99 SeeInstructionson back of.page 6.,':." D_por_e.to)to_cSubs,antesCentro_
Pleas_pe. Far_'deslgh_fo?*usb:o_"nelite (12-p;rch}t.vpewnter, j. t/_ _ /,_" Sacramento.Califa.lia

L UNIFORMHAZARDOUS ) Generator's USEPAID No. Ma_/_st I_mume_.No.--'/ -- 2. Page I informationin theshadedareas

q ' WASTEMANIFEST C-I:,%12I 1i7IC_I01_1-_121Sl o, I

_' 4!0 PaJ.m Ave, _-I Suite !61 (_'_.asu_'_ I_land) ' --
IU_Db/

B,.Slate_nemtof_ ID • .......
' San k_ranc_.sco,t_ 94130-1806 • .. ' •

4G..... tor'sPhone(4_._v4_-,71_ /!:_;' _-L--,..._. t Illlllllllll
5. TransporterI CompanyName 6. US EPA[DNumber C. St,ateTronipor!er'sJD[Reserved.] ....... .
Genez-ai Environmental Mgmt :... "-:. "--. ..... "

D. Tr0nsporter"_Phone .... " ' • -
:_¢. Icl^l_l_l_lal_i_i_l_l_l o- : ",,'> _Oo-n_-_o_ •

7. Transporter2 CompanyName S, US EPA 10Number 'E..SmteIran_ >.P°rte.?s ID _.] " '

) I I{ll}llllil t:_{T_'n"spgrt'r_sLPh_"e..... :'' ............. ':'

:) 9. DesignatedFacilityName and SiteAddress 10, USEPA{DNumber .G .'._StateFaci.:.ily':_-IO:.......... " ' . : • :.

) c_.s.mco_o_:,,co,:p. -] I I,I I 1 I I ] I t { l
Highway 95 - 12 miles _outb 0f Beatty H Foeili_','rh?ne. ' ' [............

) Beatty, nv_ooa 2 l_lVltlalal°)°l_l°°l°l°
12. Containers /': 13. Total 14. Unit ."

/_ t Wa$1_Number " '

I 1 USDOT Description(including ProperShipping Name, Hazard Class,and ID Number) _+._/__ No. T_pe_. _'..-'2/Ouanlily Wl/Vol

• ErA/Other :J* _" .... " •

(c_ro_um, Le_d) _,, 7;- _>_ _ "/ _-,,_ el_( P
I

$_ate " .x. ...... •

I N6_-RCRA. hazardous wast_ liquid /_ .... w"_"G_ / "" "I "
,:. Z"?', ,.z,..,'. _./ EPA/O_r "'_" " ,'" •I

, c. State ' ": " "

( '" , .

' . )I i )II]
• d, State• - ...... : ?:. ""

EPA/Other .... •....

I I I I I I I <_:.-" : "

1_ S_ecialHa.dling Instructionsqn_dltio_ Infolm.alio.n
_'gency ?none: (ouu I _zb-zuzL (C, E.H. )

16. GENERATOR'SCERTIFICATION:_here_y_rethatthec_tents_f_his_sig"me_tare_ully_ndaccurate_ydescr_bedab_veby_r_er:.hiPPingnameand_recIas=i_e_packed'
marked,and labeled, and are in all respectsin proper conditionfor transporlby highwayaccordingtaapplicable internationaland nationa) governmentregulaHons.

If I am o large quantitygenecalor, I certi_ that I have o pragram in place to r_luce the volumeand toxicity of waste get.rated to the degre_ I have determined to be economically
pracbcableand that Ihave selecad Ihe practlcoblemethodof treatment storage or dis_osalcurr'entlyaY,ai[ablo to m(#wliiEhminimizesthe presen and future threal to humanhealth
and the enwronment;OR. ,f I am a small quanhtygo.orator I havemade a good fo)lb.'ella. to mm,r_:e ,'_ywos._'generat,oaand selectthe best wastemanagementmethodthat _s
available to meand that l canafford. ,- ,/ / 5 / /./ •

Printed/TypedName .':'- /'_ /_.'_' .L_ _,.:. /" "> :' Signature / ' _'..'/ ./ .//" ....,-.... Month Day Yea,
p-

17. Tran_rter I Acknow{ed_ementofReceiptof Materials ."

Pxln_od/TypodName I Signah_" /" /' " Month Day Yea,
L,.f_ r,z.,., t_ _':'/,/ ,_.-__t" I t,,...i.,-/.>" .._>-..-. _l/ 15I,_1:_1..
/ 8. Transporter2 Acknowledgementof lecalpt of Materials

PrintedlTypedName Signature Month Day Year

_"! I I I ] I
.... '19 [)iserepancylndicatlonSpace

Z

20. Facility O_,¢neror Operator Certl}icationof receiplof hazo,dousmaterialscoveredby ihli manifestexceptasnoted initem 19.

Printed/TypedName Signature MonthI I I I IDay Year

DO NOTWRITEBELOWTHISLINE.

DTSC8022A (1/99) Yellow: GENERATOR RETAINSEPA8700--22



From: M 9195811443 0]/30/2006]0:17#005P.0[]2/002
.. ............. . ........................ ..

! American Ecology Corporation Land Disposal Restriction Form

OENB_ATOR:CSO- SF Bay Area FieldTeam EPAI.D.NUMBER:CA2170023236
WASIES'IREAMOrPROFILENUMBER: MANIFESTDOC.NO.25108567 UNENO.l IA
wAstE [] W r'=-WArER [] u-wAsrEwAr [] = ,ns
NOTIFICA11ON_: [] ONETIME [] _W_HEACHSHIPMB_
EPAWASTECODES (from40 CFR 268.40): JJUU I

UUU8

UNDERLYINGHAZARDOUSCONSTITUENTS(from40 CFR268.48):

A. [] Restricted Waste Meets Treatment Standards (40 CFR 268.7(;t) (3))

The resl_ctedwaste identifiedabovemeetsthetreatmentstandardsk140 CFR 268.40or/Uternative LDR treatment
standards for contaminatedsoil 40CFR268.49andcan belandfilldisposedwithoutfurth_ trealmenLI haveattachedall
suppo_ _maly'dcaldata,whereavailable.
I certify under penalty of law that ! personally have examined and am familiar with the waste through analysis

and testing or through knowledge of the waste to support this certification that the waste complies with the
treatment standards specified in40 CFR Part 268 Subpart D. I believe that the Information I submitted Is true,
accurate and complete. I am aware that there are significant penalties for submitting • false certification,
including the possibility of a fine and imprisonment.

B. [] Restricted Waste Treated To Treatment Standards (40 CFR 268.7(b) (I) & 268.7 (b) (2))
Thetreatmentresidue,or extractofsuchresidue,or therestrictedwasteidentfffedabovehasbeen testedtoassurethat the
tn_lment residuesoreudractmeetallapplicabletreatmentstandardsin 40 CFR 268.40and/orperformancestandardsin40 CFR
268A5. I haveattached allsupportinganalyticaldata,whereavailable.
I certify under penalty of law that I personally have examined and am familiar with the waste through analysis
,andtesting or through knowledge of the waste to support this certification that the waste complies with the
treatment standards specified in 40 CFR Part 268 Subpart D. ! believe that the Information I submitted is true,
accurate and complete. I am aware that there ere significant penalties for submitting a false certification,
including the posslblHty of a +fineand imprisonment.. + +

C. F] Restricted Waste Wdh Technology.Based Treatment Standards (40 CFR 268.7(b) (4)) .
I certify under penalty of law that I personally have examined and am familiar with the treatment techn,ology and
operation of the treatment process used to support this certification and that based on my inquiry of those

• individuals immediately responsible for obtaining this information. ! believe that the treatment process has
been operated and maintained properly so as to comply Withthe treatment standards specified In 40 CFR 268.40,

without Impermissible dilution of the prohibited waste. I am aware that there are significant penalties for
submitting a false certification, includlpg the p.ossibi|ityof a fine and imprisonment.

• D. F] Restricted Waste Dech_lracterized:But Requires Treatment For UHC (40 CER 268.9) °
I certi_junderpenaltyof lawthat thewastehasbeentreatedinaccoldanceWiththerequirementsof 40 CFR 268.40 _oremove
the hazardouscharactedsU_Thisdecharacl_rtzedwastecontainsUnderlyingHazardo(JsConslituents(UHC) thatrequire
furbherIteatmentto meettheunivemaltneatmentstandarcls.I am awarethat Iheream significantpenalties.forsubmit_nga false
certification,includingthepossiblityof a fineandimpdsonrnenL

E. L_J_ Restricted Waste Subject To Treatment (40 CFR 268.7(a) (2))
The restrictedwaste Idenlff+edabovemustbe lreatedto IheapplicableImatmentstandardsin40 CFR 268.40,or Ixeatedto
complywi_ applicableprohil_ionssetfor_ inPan 268.32orRCRASection3004(d). I haveattachedallsupportinganalytical
data.whereavailable.

F. [] Hazardous Debris Subject To Treatment (40 CFR 268.45)
Thishazardousdetxis iden_ed abovemustbe irestedto thealternate treatmentstandardsin40 CFR 268.45.

G. [] Restricted Waste Subject To A Variance or Extension (40 CFR 268.7(a) (4))
This restrictedwaste ident_edaboveissubjectIoa casebycasee_mplion under40 CFR 268.5,anexemptionunder40 CFR
268.6 ora nalkmwidecapacityvarianceunderSubpadC of 40 CFR268, andis notprohibitedfromlanddisposalLDR
pmhibiltonsbecomeeffectiveon__ (date) forthisrestrictedwaste.The COfTespondingtreatmentstandard(s)are
promulgatedin40 CFR 268.40. I haveattachedall supportinganalyticaldata, whereavailable.

H. l-'1 Restricted Waste Managed In A "Lab Pack" (40 CFR 268.7(a) (9))
I certify under penalty of law that I personally have examined and am familiar with the waste and that the lab
pack contains only waste that have beon excluded under appendix IV to 40 CFR Part 268 and that this lab pack will
be sent to a combustion facility in compliance with the alternative treatment standards for lab packs at 40 CFR
268.42(c). I am aware that there aresignificant penalties for submitting a false certification, Including the
possibility of a fine and imprisonment.

I certify and warrant that the Information that appears on this form, and appended documents, is true and correcL

I have correctly indicated how my waste is to be managed in accordance with 40 CFR 268. My certification is

based on personal examinatpi_i of the iJ)tVormaU/0_ubmitted, or is based on my inquiries of those individuals
responsible for obtaining thd ififormati_n. / /

UHC iist_from 40 CFR Part 268.48 available upon req'uest



h,=. WORK ORDER
......... '__- _=_ "_ Pageloflqb..d--

_WORK ORDER #: 16Q287 Service Date- 1/3t/2006 12=00=00 AM Generator EPA ID: CA217002323G

CompanyName: CDMProgramsCorporation-AlamedaPoint GeneratorAddress:AlamedaPoint
Contact Name: Alameda CA

Contact Phone:

Comments: Pick up waste as directed

WASTE ITEMS TO BE SHIPPED: [] All itemsshipped as ordered _1 quantities vary from order (see changes below)

Qty Qty Manifest
• Ordered .Actual. • Size./ry.pe.. , .To.ta!Qty..LiRe.... .Manifest#. . ,Profile.#... Waste.Name ...............

Shipped To:. US EcologyCorp-Beatty

7*-, 55 GallonDrum 450 P Page1 11.a 25108567 SOILCUTTING• ° , 0 o

. I. • 55 GallonDrum 450P Page1 11b. 25108567 WASTEWATER

o° ..... °oo,=,,o., _.,,,°°°,,,,°°,.°°°°°,°.o°•...,.o°° .... °

,,°°.,.b,°o°,°.°,l°.,,°.,°.,,,°,,,°,°,,°°,o°j°°,,,,°,..°,,

................. ,.°°,°.°, ............. ° .... ° ..... °., ....

oo_o°o°°°,°°°°o .... o,oo°°°°°°.oo.°°°° ..... ° .... oo,o.°°°o°

.......... . ° ° , ..... ° ° ° , • , • ° ° , , , ° ° ° , ° ° • ° , • ° o , • ° ...........

F_items delivered as ordered [] Actualquantities vary from order (see changes below)
SERVICE ITEMS-

Qty Qty
.De..scri.pl_. ........... ............ Service Company.O_dered. Delivered ........................

1.00 .... Transportation:LTL Minimum Stop Fee G.EM. Inc

Additional Materials and Equipment labor

Qty Description Qty DescdptJon Qty Descdption Name TimeIn ime Out .unch
55G SteelOpentop(recon) 30GSteelClosedtopDrum . . . CubicYardBox

 os.,op,opc.)  0 Po, O o,op m.... .........
55G SteelClosedtop (moon) 30GPolyClosedtopDrum ....................... . • , . ,

55GSteel Closedtop (new) 14GFiberOpentopdrum
55G PolyOpentop (recon) 14GPo_yOpentop drum ............................
55(; Po_yOpentop(new) 05G Po_yOpentopPail ...........................
55GPolyClosedtop(recon) 05G PolyClosedtopPail ............................

55GPolyClosedtop(new) 05G FiberOpentopdrum .... . , .... . ..... o ° . ° o , • ° ° o ° °

30G SteelOpentopDrum Vermiculite . , I• , ° • , , • ° , ° o , ° • ° • • , , ° ......
Comments:
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BORING LOGS



SOIL CLASSIFICATION LEGEND
.......................M_-:i_-i_-D-_iisi,_N__..................................,,[...,,._......................_i_i_,i,.,-.i_,M_§..............................S__i-i__-i;E-S_i_i3_:§.........

GR_VELS Clean9rave,. w,h GI_I_i, _{ gradedgna'v_.,grovel-satldrmxlures _ Dls:tlrbadIJagor jalr.t.,ampie
littleor nOrlnes

i Morethan_w GP ,,,ll_J II
) coatesfradmn

_ is la_er than _--...,,.,,h GM Type U K_ngSamlder(3.25"DO)
__ _o.4s_ve_ _'r'_"_'"_;_i '----b_l •- ova 12%fi es

i _-_ GC _Jl_l Clayeyg_av_lsgravel-sand-_aymixtulmJ H California,_.ampler(3.0_OD)

1:6 € SANDS cteensaflcIs_,mttl LLI UndisturbedTube SamplehttleOtnOfi_

cciarseffadion _ Grab Sample

I issmaller than SM Sillysand,sand-siltmi_tu_nes
LJ

_O14S_ size _allK;Jsv_th rl
over 12%fines SC ClayeySa_(_,,_<l-G;_ _Xture_ LI Co_sRun

I_iil _ No_-slandardPenalrat_n lestME Ir_organicsilt=apdvet'/finesinds _ flOL__i_lr I{)1 _i_ split tdooon_ampk_r)day_'yfine_llnas,orclayeyIdl=_ $!lghtpla=t_

- SILTS AND CLAYS F/"/".,./_Ir;o_ganic;daysof'tot_,to mediqm101_s,t_c_y.gravelly r';._] Bul__mpl_
_ Liquidlimdlessthan 50 ....................

!__ OL o,v_._,_ay$,_o,g_.,o_iW_o.,-,,_,ltty CONTACTBETWEENUNITS
! y.± MR _dllylnOtgsn'i¢_'ipl'mi_= or0tato_aceousfi_eeandyor_,o_hke_a_ _ts ---- Well-defined_nlangeinunit
) = = SILTS AND CLAYS ..... t/ Oredatiorm_changein unitwhich
J_:_ Uquidlimilgreaterthan,50 CH Irmrganicdaysof highplesticily',tatdays exDIoratl_nwasdear_ynoled=nthe

• DHangain unitwhiohwas not
:"=' OH Organicday$ofrn_m_umtohighplait_ity,o_gani¢I_ILS _ _ _ cJearlydefined

HIGHLY ORGANIC SOILS PT Pealandoth_ highlyorga_icsoils WEL L
COMPLETIONS

DESCRIPTORS FOR SOIL STRATA AND STRUCTURE (ENGLISHIMETRIC
lesstPi_1'1118in. ! ] _3nclIN_ Seal

Parting: (1teem) !Pocket: Erratic.di_oritaloua ] Near hor_orda!:0to 10,_'_0._epo_toflimite_ Well Casingt
Seam: 1"118t° 1/2in" _ extent _ Lowangle: 101o45 oeg Bentonlle/Glout _al_ (1,'6to I tic cm)

_._ 1,2to 12in _ Lena: Lenticdardepo_ _ Highangle: 45to,OOeg
Layer. (1 l/4to301.t2_rl) GroundwaterLoyal __

_¢_tt_d < 1per6 (3(31/_ct_) iL_minated: SandBa_ldill

Frequeot: > 1perfi (3_3t12Gin) !Stn_ti_L"d Alternatinglayers
i Imp_mleable _3_kflllOr Bent.onll=JGroutad

=.._ _ STRUCTURE DESCRIPTION (cont.) I MOISTURE DESCRIPTION MODIFIERS
V /

Fractured Breakseasilyalong Oefinttekaclured planesI Dry - Freeof mok_ture,du,_:y Trace Particlespresent at level,,
Slicker0sideci Polished,glossy,fracturedplanes / esu_nated<5°.6

BloCky.Diced Breakseasilyinto smallangular lumps / Moist - Dampbutnov_iblefreewa_er Sliglhtly(Clayey, Particlespresent 8t bveL"
Sheared Disturbedtexture, mix of strengths I Silly, Sandy, estimatedat 5 to 12%

Same colorand appearancethroughout I _ -Visible freewater Gravelly)Homogeneous
l

Cl._ye..y,Silt_. Particlespreeenl at level,.
RELATWE DENSITY OR CONSISTENCY VS. SPT N-VALUE sa_y1L_rsvellyestinnatadat12to30%

COARSE GRAINED FiNE GRAINED Very (Oayey, Percentage of minor
&_orox.Ur_ra_necl Silty,Sin0_, constituentseatlmatecl

Density N(bl_v.,'_l:) Appmx._,L__RelativeConsistency N (blov_f,, ..S_r S_J__. ............Gravell_) • 30%
PHYSICAL PROPERTY TEST

Very,LOOSe 0 to 4 o - 15 Very Soft 0 to 2 ,_260
AL Atlerberg Lh'nlts

Loo_ 4 to 10 15 - 35 SoPI 2 to 4 250 - 500 FC Fines Content
GSD Grain Size Distribution

Me<liumIDen_ 10 to 30 38 - 65, Medium.Stiff ,4to 8 800 - 1000 MC MoistureContent
_n_ 30 to 50 65 - es Stiff 6 to 15 _ooo - 2oo0 MD Moisture Content/DryDensity

S,G Specific Gravity
Very D_'_ Ove,tSO 85 - IOO very_M_ 45tOeD 2000 - 4000 Perm Pemreabdily

Hard over30 >4000 TXP Triaxial PermeabilityCons Consolidation
Ghem AnalyticalChemicalAnalysis

Motes: Corr CorTosmn
VS Vane Shear

1 Sampledescnpbonsm tills repodare basedonVisualfielclandlaDOtatot'yObservationswil_cil DS Direct Shear
includedensity/conslslency,moistureCo_dit_on.grainsize,and Dlas_cityestimates,and_ould n_ be UC UnconfinedCompression

TX TriaxialCompression
ct:_stnJe_toimplyf_lclor labocaton/tes'_ngunlesspresenteOhemm V,sual-manuelc_assirmelion UU Unconsoli0atecl,Undra=ned
methcx:isinaccordancewithASTM D 2488wereusedasan identificationguide. Where le¢ooratorydata CU Consolidated,Undrained
are available sol closs_fic_ti_nsare _ng_al ao¢o_rdancewithASTMD 2487. GD Consolidated_Drained

2. Dualaymb_$are us_l to ir_ic:ata_l_._i anUsandun*tsWith510t 2
percentfine_andfine-groinedunit_thatplotin theCL-MLareaofthe
pleatk_ityctrart.

3. WOR _we,g_t O_rod,WOH = weightof_ammer LegendglNT Library
FigureD-1

LocationMap

Alameda, California

Date: 3/23/06

.. i _i_ Ii I FileNO.:060323
JobNo : 6218-086

R RevNo.:A



- _. BoringLog 3101 =
Z _ ._ .R-

:_o _ __-" a.=_ m m -_ _ DESCRIPTION
31001 Clayey SAND/SandyCLAY(Ck/SC), olive-br_n (2.5Y4/4), with _

finesubangularGRAVE:L,lowplasticity.

3.3 I - _ - 9

31002 4.6 2 -- -- CL __ Becomesolive-brownto,yellowishbrown.

8

4.5 3 - _/_ -7

4- _ -6

$1003 _ SiltyCLAY(CL),darkolive-gray(5Y3/2),tracefinesubangular

/, gravel, medium stiff,moist, lowplasti_ty.

5 - _ ClayeySAND/SandyCLAY(SC/CL),olive-brown(2.5Y4/4), - 5

_ moist, lowplasticity.

2.7 6 - ' " WellgradedSAND(SW),olive-gray(5Y5/2),mediumdenseto - 4
"'..'.:" loose,moist.,- ...;,
..";.'.,

,._-.

='> -_ _ sw:°,:--, -3

......
.,ff

_ Lean CL.AY(CL),verydark gray (5Y 3/1), stiff,very moist to wet,
Ct. medium plastidty.

5.1 8 - ' TD = 8ft bgs. -2
Groundwaterencounteredat 7 ft10gs.
Boreholebackfilledbytremiepipewithneatcement.

9 m - 1

,%
Northing/Easting:2113859.3294/ 6044633.185 DrillRig: DirectPush

o_ SurfaceElevation: 10' Equipment/Hammer:DirectPush- Macrocore/NA
._ LoggedBy: H.Carter DateCompleted:t 1-1-05

Department of the Navy
IR Site31

Alameda,California

Boring Log 311:)1 Figure: 2
I-I ProjectNo: 6218.086 1 of I



= _ =; BoringLog 3102

=o _ _ o.--_ g _ = _ DESCRIPTION

31144 1 Asphalt.

"-'" GravellySAND(SW-SM)withsilt,darkbrown-gray(10YR4/2),
:::::" well gradedfineto coarsesand,fineto coarsesubangulargravel,

4.9 1 -- !:.".'_:'_'loose,dry.
:.'4:.;
.,-
,.;.'..:
;.,,:.

,.;,.

31145 2 -- -- """ -- 7
:':.i!...';I Sameasabove- becomesbrown(10YR4/3),dense,moist.
, ..,,.,.

SW ,':...:,.

5.9 3 -- ;..-_, - 6
j,

4 - -- "t:., - 5

..,..-:
....];

::::-

-_5 - _ Silty CLAY (CL), gray (10 YR 5/1), soft, moist to wet.
Becomeswet. - 4

6- -3

CL

,>,
_" 7- --2

8 - TD = 8 ft bgs. 1
Groundwaterencounteredat 5 Itbgs.

o Boreholebackfilledby tremiepipewithneatcement.

o 9- -0

Northing/Easting:2113760.4412/ 6044482.8422 DrillRig: DirectPush

o_ SurfaceElevation: 9' Equipment]Hammer:DirectPush- Macrocore/NA
-_ LoggedBy: H.Carter DateCompleted: 11-9-05

=_ Department of the Navy
IR Site 31

z
Alameda, California

Boring Log 3102 Figure: 3
r] Project No: 6218086 1 of I



_ -_ _ _ _ == BoringLog 3103 __

gp= #) oo _ =_- DESCRIPTION -
31004 =*'--_" Grass.

t .

;:..'L SAND(SW)withgravel,darkyellowish-brown(10YR4/4),well

;.i'.ii_iigradedfineto coarsesand,finesubangulargravel,medium• dense,dry.

20 1 _ ."_.i"_::" - 9

t, ',.o

.....

2- -- -8
31005 .:."

: ..'.,;.
.;....

't ;.'¥

3- -:'-r'_"3.6

.-.,..:::

swi::iii_i
..,._

4 - -- ."..::" - 6

31006 .. ",..:
_'::.

,.,,.

3.2 6 - ....;'.';: - 4
_.::.;

LeanCLAY(CL),verydarkgray(10YR3/1),mediumstiff,very

moist,mediumplasticity.

m 7- -3

39 8 - TD=81tbgs. -2

Groundwaterencounteredat 6.5 It bgs.Boreholebackfilledbytremiepipewithneatcement.

g -- --1

Northing/Easting:2113943.6281/6044312.9733 DrillRig: DirectPush
SurfaceElevation: 10' Equipment/Hammer:DirectPush- Macrocore/NA

LoggedBy: H.Carter DateCompleted: 11-2-05

Departmentof the Navy
IR Site 31

Alameda, California

Boring Log 3103 Figure: 4
l'l ProjectNo: 6218.086 1 of 1



z BoringLog 3104
oo - = o.-"=-. _ _ -_ $ DESCRIPTION ,,,

I Asphalt.
31007 " ";" Sandy GRAVEL (GW) to GravellySAND (SW), very dark grayish

iiii_..'..."_ brown (10YR 3/2), fine 1tocoarse sand, finesubangulargravel,• .... dense,dry.1 - _:_. --10
7.8 ....;:.

SW J' ''_
..;,.

310os 3.9 2 - -- _"i.-'° -- 9r'..:.;.

5,5 3 - ;"//'/_, Sandy CLAY (CL) with gravel, dark yellowish brown (10 YR 3/4), - 8
medium stiff, moist.

CL

31009 4 - _ r- 7

CLAY (CL), very dark gray to black (10 YR 3/1 to 2/1), moist,

lowto medium plasticity, p-

4.6 5- 6

4.5 -_ - -- Wet.
5

CL

,>, 7- -4

8- -3
TD = 8 ft bgs.
Groundwaterencountered at 6 tt bgs.
Borehole back.filledby tremie pipewith neat cement.

9 -- m2

Northing/Easting: 2113750.598/6044186.2208 Ddll Rig: Direct Push

Surface Elevation: 11' Equipment/Hammer: Direct Push - Macrocore/NA
- Logged By: H. Carter Date Completed: 11-2-05

=_ Department of the Navy
IR Site 31

_; Alameda, California

Boring Log 3104 Figure: 5
1-1 Project No: 6218.086 1 of 1



_ _ _ _ "; - BoringLog 3105
z =_ __ _ o8;; _

oo _ E _ E_ _ =_o _ __= _ _ _ _ DESCRIPTION

3101c I Asphalt.
,.:_. SANDand GRAVEL(SW/GM),verydarkgray(10YR 3/1),

sw ?.i_. somesilt (roadbase),subangular,dense,dry.

6.4 1 - :,v: SiltySAND(SM)withgravel,dark yellowishbrown(10YR4/4), -10
fineto coarsesand, finesubangulargravel,dense,moist.

":' E

31011 4.8 2 -- -- -- 9

3 - SM --8

J31012 3.5 4 - _ -- 7

31013 4.4
buplicale

5 - -6
•:::'..' SAND(SP),darkgray(10YR4/1),poorlygradedfinesand,
...":.':. denseto slightlyloose,moist.
.'.i":"
::'.':'.
. '..',

6 - -- SP .'i'.[i:.' -5
,. ', .'.

,,,;

,. ;:.

.?:.

- -4
_/, LeanCLAY(CL),verydarkgray (10YR3/1),mediumstiff,
_/_ moist, lowplasticity.

_. CL _/,°c_

$1 8 - TD = 8 ft bgs. - 3
,-, Groundwaterencounteredat 7fl bgs.
o Boreholebackfilledbytremiepipewithneatcement.

_ 9- -2

O3

Northing/Easting:2113678.9816/ 6044334.2359 DrillRig: DirectPush
SurfaceElevation: 11' Equipment/Hammer:DirectPush- Macrocore/NA

LoggedBy: H.Carter DateCompleted: 11-2-05

Department of the Navy
IR Site 31

Alameda,California

Boring Log 3105 Figure: 6 _
r] Project No: 6218.086 1 of I



_ oo==,-= BoringLog 3106Z _ .- :,=_:
._c _= _',_ "_ -
•- E _= "='_ " -

W 5_ _ =o°° _ _ o.-'_ o _ = _ DESCRIPTION []t;
¢_"" Grass.

31014 SiltySAND(SM)withgravel,darkyellowish-brown(10YR4/6),
fineto coarsesand,finesubangular,mediumdense,slightly

__ moist.

3.0 1 - -11

31015 2 - -- --10
SM

31016 2.5 4 - _ SandyCLAY(CL), darkolive-brown(2.5Y 3/3),slightlymoist, - 8
lowplasticity.

5- -7
LeanCLAY(CL),verydark gray(7.5YR 3/1),mediumstiff,
moist,lowplasticity.

6- -- -6

¢L

Moist.

Becomeswet.
8- -4

TD = 8f_bgs.
Groundwaterencounteredat 7 ftbgs.
Boreholebacldilledbytremiepipewithneatcement.

c 9- -3

Q:

_ Northing/Eas_ng: 2113552.BB94/6044419.6219 DdllRig: Direct Push

c_ Surface Elevation: 12' Equipment/Hammer: Direct Push - Macrl_ere/NA
--_ LoggedBy: H.Carter DateCompleted: 11-3-05

=_ Department of the Navy
IR Site 31

z

Alameda, California

Boring Log 3106 Figure: 7
r] Project No: 6,218.086 1 of I



:.o _ _ _ _o,-=- _ BoringLog 3107
= ._ _= _, _'_ -_ = -

oo _- _'_ c=o_ = :_ o =: "-=_ o _ _ DESCRIPTIONZ3 14J

31017 _ Clayey SAND (SC) with gravel, brown (10 YR 4/3), fine to coarse
• .. sand, fine to coarse gravel subangular, moist.

1.6 1 - SC -10

31018 2.9 2 - _._-/_. CLAY (CL) with sand and gravel, brown (10 YR 4/3), fine - 9
subangulargravel, sof_,moist.

CL

3- -8
CLAY (CL) with sand,brown (10 YR 4/3), trace gravel,fine

subangulargravel,soft, moist.

31019 3.2 4 - -- CL _ - 7

1.0 5 -- _ CLAY (CL), brownto gray (10 YR 5/2), trace very finesand, soft,
6

CL //''_ moist.

6- _ -_ _

CLAY (CL), gray (10 YR 5/1), trace very fine sand, soft, moist.

_- CL_ -4

E

_ 8 - TD = 8ft bgs. - 3Groundwaterencountered at 7 ft bgs.
Boreholebackfilledby tremie pipe with neat cement.

9 _ P2

m

Northing/Easting: 2113603.7568 / 6044239.0765 Drill Rig: Direct Push
Surface Elevation: 11' Equipment/Hammer: Direct Push - Macrocore/NA

Logged By:. H. Carter Date Completed: 11-3-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 3107 Figure: 8
r] ProjectNo: 6218.086 1 of 1



_ _ __ _ =; BoringLog 3108 __z e_ _ _ _

oo _ ==o E _ E =_5_ _ _o o == _--'_ _ _ = _ DESCRIPTION
31020' SiltySAND(SM)withgravel,darkyellowish-brown(10 YR4/6),

fine to mediumsand,finesubangulargravel,looseto medium
dense,dry.

31021 4.2 1 -- -11

F
31022 4.4 2 - -- --10

3 .... 9

31023 4.5 4 - -- SM -- 8
(I_IS/MSl))

5 -- --7

63 6 - -6

.>,
-- Becomeswet.

3.8 8 - TD = 8 ft bgs. -4

,_ Groundwater encountered at 7 ff bgs.
Borehole backfilleb by tremie pipe with neat cement.

9 -- --3

Northing/Easting:2113273.523/ 6044408.3405 DrillRig: DirectPush

c_ SurfaceElevation: 12' Equipment2Hammer:DirectPush- Macrocore/NA
-J LoggedBy: H.Carter DateCompleted: 11-3-05
z_ ....

=$ Department of the Navy
IR Site 31

Alameda, California

Boring Log 31138 Figure: 9
n Project No: 6218.086 1 of 1



=, _ _ .__ _ BoringLog 3109 =

- = = o _ _ DESCRIPTION '*

31024 2.6 Asphalt.

SiltySAND(SM)withgravel,darkyellowishbrown(10 YR3/6),
fineto coarsesand,finesubangulargravel,mediumdense,dry.

1 - -112.5

2 - -- -10
31025 2.6

$M

3-- --93.4

4 - _ B6
31026

5 _ -7
:_'_ SAND(SP)withsift,grayishbrown(10 YR5/2), finetocoarse
"'.':' sand,mediumdensetoloose,dry.
::-.

SP "::;

.:..::.:.
::':i'.."

4.4 6 -- LeanCLAY(CL),verydarkgray(7.5 YR3/1),mediumstiff, - 6

moist,lowplasticity.

-_- c, _ -5

5J 8 - TD=8ffbgs. -4
Groundwaterencounteredat 7 ftbgs.
Boreholebacktilledbytremiepipewithneatcement.

9 -- _3

Northing/Easting:2113400.9672/ 6044362.3257 DrillRig: DirectPush

o_ SurfaceElevation: 12' Equipment/Hammer:DirectPush- Macrooore/NA
-_ LoggedBy: H.Carter DateCompleted: 11-3-05
_z

Department of the Navy
_, IR Site 31

Alameda, California

Boring Log 3109 Figure: 10
r] Project No: 6218.086 1 of I



== n:_oonng"-LOg 3110 =Z _ _, _ .o o_
__ - o -= _ ..=

_ _ =_8 E __= o_==-. _ ,o -, _ DESCRIPTION ,_
31027 4.1 '_.--_'."Grass.

L,..
.:::v SAND(SP)withsilt,withgravel,darkbrown (10YR3/3),fine to
"'..':' mediumsand,finesubangulargravel,looseto mediumdense,
::"? dry.
.'.,'-,

1 - :::?. -10

•i.17
,,:,,

2 - -- l::: -- 9
31028 4.2 "':i-"

:::i
"i'.'i:."

SP "."""
,.,;.

'i'.'3
5.4 3 - ..,.'.... - 8

'i".'3_
•, -::

'i'.'3"
".::_7

4 - -- "i::'?" - 7
: ",':,

_ "3"3
31029 ..':.-,

-".'7::
5 J

4.2 -- _ ClayeySAND(SC),yellowish-brown(10YR 5/6),fine to medium
6

sand,mediumdenseto _oose,dry.

4.8 8 - _,, - 5

- "" SC

> -_7- _.Z_ Becomeswet. -4

8- -3
TD= 8 ftbgs.
Groundwaterencounteredat7 ft bgs.

o Boreholebackfilledby tremiepipewithneatcement.

9 _ --2

Northing/EasUng:2113343.8696/ 6044231.8641 DrillRig:. DirectPush
_r

_o SurfaceElevation:11' Equipment/Hammer:DirectPush- Macrocore/NA
-_ LoggedBy:. H.Carter DateCompleted:11-3-05

Department of the Navy
IR Site 31

Alameda, California

_' Boring Log 3110 Figure: 11
[] Project No: 6218.086 1 of 1



'5" _"
c _._,_ _ _ _ .oo= $ Boring Log 3111z _ _ ._

oo _ c=o E _ E =_5_ o_ =_o _ _ o_--_ _ _ = _ DESCRIPTION ,_
31030 6.6 '_---_" Grass.

Silty SAND (SM) with gravel, brown (10 YR 4/3), fine sand, fine
subangular gravel, medium dense to loose, dry.

r-

1 - -11

SM

31031 5.1 2 -- -- --10

6.3 3 -- ClayeySAND(SC),darkyellowish-brown(10YR4/6),finesand, - 9
mediumdense,drytomoist.

4 - N _8

31032 - -- SC

5 m -7

5.8 6 _ Lean CLAY (CL), very dark gray (7.5 YR 3/1), medium stiff, - 6
moist, low plasticity.

. N

'>" -_ CL Wet._ _5

s.1 8- TD = 8 ff bgs. 4
Groundwater encountered at 7 ft bgs,

o Borehole backfilled by tremie pipe with neat cement.

o 9- -3

a3

Northing/Easting:. 2113479.5317/6044528.743 DrillRig: DirectPush_r

Surface Elevation: 12' Equipment/Hammer: Direct Push - Macrocore/NA
Logged By: H. Carter Date Completed: 11-3-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 3111 Figure: 12
[] Project No: 6218.086 1 of 1



_ _ _ _ i g Log 3112z _ ; _ __8 == Born

_o ,', .= o.o_=_ o _ -, _ DESCRIPTION ,,,
31033 Asphalt.

SiltySAND [SM)withgravel,darkyellowish-brown(10YR4/6),
finesand,finesubangulargravel,looseto mediumdense,dry.

1 - -12

2 - -- -1131034 3.7

SM

2.9 3 -- -10

31035 4 .... _/2/_, SandyCLAY(CL),darkbrown(10 YR3/3),tracefinesubangular - 9

31036 _ gravel,finetocoarsesand,mediumstiff,moist,lowplasticity.

4.0 5 -- - 8

CL

4.2 6 -- -- - 7

-_7 -- Becomeswet. - 6

LeanCLAY(CL),verydarkgray(10 YR3/1),mediumstiff,moist
CL to wet,lowplasticity.

4.5 8 - TD = 8 tt10gs. - 5

Groundwaterencounteredat7 ftbgs.Boreholebackfilledbytremiepipewithneatcement.

9 - -4

Northing/Easting:2113390.9436/6044494.1424 DrillRig: DirectPush

SurfaceElevation: 13' Equipment/Hammer:DirectPush- Macrooore/NA
-_ LoggedBy: H.Carter DateCompleted: 11-3-05

=_ Department of the Navy
_, IR Site 31

Alameda, California

Boring Log 3112 Figure: 13
r] Project No: 6218.086 1 of 1



- =- BoringLog 3113z _ ._ _ ® ®

=_ E --'_ _ "= ==_o_ __ ,_ oo ! ,_-_ E o _ DESCRIPTION
31037 _*" Grass.

Silty SAND (SM) with gravel, dark yellow-brown (10 YR 4/6), fine
to coarse sand, fine subangular gravel, medium dense, dry.

1 - -10

F
L

2--- L-9
31038 4.6 L

i

SM

3 -- mS

4 -- N --731039 5.8

i Clayey SAND (SC), dark yellow-brown(10 YR 4/6), fine to

• mediumsand, mediumdense, dry to moist•

5- -6

SC

6- -5
Lean CLAY (CL), very dark gray (10 YR 3/1), lowto medium

plasticity,soft, moist.

-_--7- CL _ Wet. -4

S

_ -3
8 - TD = 8 ft bgs.

Groundwaterencountered at 7 ft bgs.
o Boreholebackfilled by tremie pipe with neat cement.

q 9- -2

Northing/Easting: 2113620.3459 / 6044882.4067 Drill Rig: Direct Push

o_ Surface Elevation: 11' Equipment/Hammer: Direct Push- Macrocore/NA
-_ LoggedBy:_ H. Carter DateCompleted: 11-3-05

Department of the Navy
IR Site 31

Pz Alameda, California

Boring Log 3113 Figure: 14
r] Project No: 6218.086 1 of 1



=o=_0___ -,_ i -- BoringLog 3114 __,== _-- ==,_*' _ o [ DESCRIPTION
31040 _" Grass."-T,

.: SAND(SP-SM)withsiltandgravel,brown(10YR5/3), fine
sand,finesubangulargravel,denseto verydense,dry.

1 - -103.8

" ::
SP-SM""

2 -- -- ': - 931041

.:

4.0 3 -- _, ClayeySAND(SC),yellow-brown(10YR5/6), finesand,dense, - 8
dryto moist.

'1
31042 3.7 4 -- _ SC - 7

5- -6
LeanCLAY(CL),verydark gray(10YR 3/1),mediumstiff,

moist,lowplasticity.

6 -5

8 - TD = 8 ttbgs. -3

-_ Groundwaterencounteredat7 ft bgs.Boreholebackfilledbytremiepipewithneatcement.

o 9.._ -2

¢JD

_ Northing/Easting: 2"113297.0304! 60449"/1.5135 DdllRig: Direct Push

o_ Surface Elevation: 1.1' Equipment/Hammer: Direct Push - Macr_reiNA
-_ LoggedBy:. H.Carter Date Completed: .1t-3-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 3114 Figure: 15
[] Project No: 6218.086 1 of 1



== = BoringLog 3115

_ _ =_ _ _ Q.-'_ o _ -_ $ DESCRIPTION

31043 I Asphalt.

Clayey SAND (SC) with gravel, brown (10 YR 5/3), fine to coarse
-_ sand, fine to coarse subangular gravel, loose, moist.

1 -- _ - 91.6

31044 2 - -- - 8

22 3 - i:_{;, SAND (SW) with clay, brown (10 YR 5/3), fine to coarse sand, - 7
:':::' finesubangular gravel, 1racegravel, loose, moist.
::.-;:.

_-?:;
31045 4 - _ SW '_:' -- 6

=.:...::;

31046 . -...
_..?.

.:::y.."

1.8 5 - " "" CLAY (CL) with sand, grayish-brown (10 YR 5/2), fine to coarse - 5

subangular to angular gravel, trace gravel, soft, moist.

6-_ -4

CL

>= -_- -3a: 3.1 Becomes wet.

8- -2
TD= 8ffbgs.
Groundwater encountered at 7 tt 10gs.
Borehole backfilled by tremie pipe with neat cement.

9 _ _1

i

Northing/Easting: 2113420.8587 / 6044962.0115 Drill Rig: Direct Push_r

o_ Surface Elevation: 10' Equipment/Hammer: Direct Push- Macrocore/NA
--, Logged By: H. Carter Date Completed: 11-3-05

_o Department of the Navy
IR Site 31

Alameda, California

Boring Log 3115 Figure: 16
__ Project No: 6218.086 1 of 1



_; _=Z.__ _° ==_ _, BoringLog 3116 =,
,== - _ o_ _6_ _ ° ° _ _ o_,_ _= o_ --, _ DESCRIPTION -=I11

|1047 5.2 C-_'' Grass.

SandyCLAY(CL)withgravel,darkbrown(7.5YR 3/2),fine
sand,finesubangulargravel,mediumstiff,moist,lowplasticity.

1 - -10
CL

2- -9
31048 8.4 i_./, ClayeySAND(SC),brown(7,5YR4/2), finetocoarsesand,

mediumdense,moist. "-

3- _ --8

3104c 62 4 - -- SC r--7

5.3 5 - -6

6- _ -5
LeanCLAY(CL),verydarkgray (10YR3/1),mediumstiff,
moist,lowplasticity.

'>" -_7 CL Wet.

F=
(.9

>_ -3
8 - TD=8ffbgs.

Groundwaterencounteredat7 tlbgs.Boreholebackfilledbytremiepipewithneatcement.

o 9-- -2

_ Northing/Easting: 2113573.0352 ! 6045141.8372 OdllRig:. DirectPush
Surface Elevation: t 1' Equipmen_-tammer: DirectPush - Macr_3or_NA

LoggedBy:. H.Carter Date Completed: 11-4-05

=_ Department of the Navy
= IR Site 31

Alameda, California

BoringLog 3116 Figure: 17
r] Project No: 6218.086 1 of 1



- _ _ _ Boring Log 3117 =

5_ _ =_! $ _,__ =.=_ _ _= ,_E DESCRIPTION []
31052 8.2 '_--_'-"Grass.

SiltyCLAY(CL)withgravel,black(5Y 2.5/1),finesubangular

gravel,soft,moist,lowplasticity.
CL

1 - -11
SandyCLAY/ClayeySAND(CL/SC)withgravel,dark
yellow-brown(10 YR3/4), finesubangulargravel,mediumstiff,
moist,lowplasticity.

2 - -- -1031053 10.3

3 - CL -- 9

4 m _ D 631054

5 - _7
CLAY (CL)with sand,black(10YR 2/1),softtomediumstiff,
moist, lowplasticity,organic(natural)odor.

6- _ --6 v
14.1

CL

">' __ 5m m
Wet.

13.7 8 -- TD = 8 ft 10gs. 4
Groundwaterencounteredat 7 ft bgs.
Boreholebacktilledbytremiepipewithneatcement.

g m _3

NorthingJEasting:2113675.3285/ 6045146.8405 Drill Rig: DirectPush

o_ SurfaceElevation: 12' Equipment/Hammer:DirectPush- Macrocore/NA
-_ LoggedBy:. H.Carter DateCompleted: 11-4-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 31'17 Figure: 18
0 Project No: 6218.086 1 of 1



_ _ _ _ _ = Boring Log 3118
Z _ "_' "O_ :*_C

= _ .= _-=_ _ _ _ o
:_o _ _. o_.-_ _ _ -_ _) DESCRIPTION

31055 4.3 =_sy.--7.. Grass.

Silty CLAY (CL) with gravel, black (5 Y 2.5/1), fine
subangular

_._. gravel, soft, moist, low plasticity.
-H

3105E 1 -- _ -11
CL

31057 11.6 2 - Clayey SAND (SC) with gravel, dark yellowish-brown (10 YR -10

4/4), fine to medium sand, fine subangular gravel, medium
dense, moist•

SC

8.1 3 - _ -9:!:_'_' SAND (SP) with clay, dark yellowish-brown (10 YR 4/4), fine to

:.:'.i]:.. medium send, medium dense, moist.
•i::-"
•.,.,.*,
,. -.
,.;,%

4 - - "i'.';:: - 8
, .',
::'.."
•,...:,

,.:%

:i".'?
-_- sP:::_: -7

"'":' Wet.,'..
,,, ,",'
::: _-
•-/;,.

,..,.',

6 - :'-:: - 6
m _

', :.,j

i::.
•"-/:.

> :" - 5
= 7 - _ Lean CLAY (CL), dark gray (10 YR 4/1), medium stiff,wet, low

plasticity.

CL

8- _ -4
TD = 8 ft bgs.
Groundwater encountered at 5 ft bgs.
Borehole backSIledby tremie pipe with neat cement.

g m D 3

Northing/Easting: 2113654.735 / 6045071.5466 Drill Rig:. Direct Push

Surface Elevation: 12' Equipment/Hammer. Direct Push - Macrocore/NA
- Logged By: H. Carter Date Completed: 11-4-05

=_ Department of the Navy
_, IR Site 31

Alameda, California

Boring Log 3118 Figure: 19
El Project No: 6218.086 1 of 1



Wellor

_,°.==_A_=_ o=_=oO_== Boring Log 3119 =, CompletJonPiez°meter

_ _ =_o ,-,_ _- _-=_ _= _ = _ DESCRIPTION

31058 8.5 Asphalt. ":': ?" !'i".. .''

ClayeySAND(SC)withgravel,verydarkbrown(10YR ' . " • ;.'.
2/2), finetomediumsand,finesubangulargravel, ..
mediumdense,moist. " "i':..

_owl

• .,' _'.,
• , , , i.

r..

2 - -- - 10 :.' ':':".. if.'.31059 7.5

•'-' ,:-i _i..
"," .',' i',"

_ 4-- so -6:i:.:::::i::

•. :::i.,Wet. - ".'.' "."
• , , , •

•. ::i ..6- -6 ...' . ",•

Lean CLAY(eL), very dark gray (t0 YR3/1), medium _ • "

CL stiff,wet, lowplasticity, i -_
8 - Hydraulicpushgroundwatersampleinterval- not - 4 i. ;. !

!i!i
G 10- - 2 '.--'. _'.

..:..-.:..-'.

g ..i:..":ii:.- "

_o '.:.'::-:"i::-- "
•....'._ ..':.__ •

","''"" _!.'"..,.'. :..%'--;.:.
14- --2 .""'"" -- '•, • ,', ,, *'-- ,,.

..".,,.'.:._,.,
•.. -..."..:'....-- .....

Loggingendedat 8 It10gs.
16- --4

TD= 15.5ft bgs.
Groundwaterencounteredat5It bgs.
Bothbodngsbackfilledbytremiepipewithneatcement.

,'_ Northing/Easting:2113550.2521/6045237.1694 DrillRig: DirectPush

SurfaceElevation: 12' Equipment/Hammer:DirectPush- Macrocore/NA
z_ LoggedBy:• H.Carter DateCompleted: t 1-9-05

=_ Department of the Navy
IR Site 31

(.9

q Alameda, California

BoringLog3119 Figure: 20
r] ProjectNo: 6218.086 1 of 1



9

_=z , BoringLog 3120 ===
_=" #) _:_o'0°_ _ _ =_ _E DESCRIPTION ,,=,-

3106C Sandy CLAY (CL) with gravel, dark brown (10 YR 3/3) with dark
yellow-brown mottles (10 YR 3/6), fine subangular gravel,
medium stiff, moist, low plasticity.

1 - --1110.5 CL

2 - -10
31061 12.5 ClayeySAND(SC)withgravel,darkyellow-brown(10 YR4/4),

fineto coarsesand,finesubangulargravel,mediumdense,
moist.

3 _ B9

31062 10.4 4 - -- --8

SC

5 u D 7

--_ -- _ m s
Wet.

,,>,
7- -5

Lean CLAY (CL), very dark gray (10 YR 3/1), medium stiff,wet,

low plasticity.
CL

L9
>.

8 - TD = 8 ff bgs. -4
Groundwater encountered at 6 It bgs.

o Borehole backfilledby tm.mie pipe with neat cement.

9- -3

ixi

Northing/Easting: 2113513.8632 /6045406.9793 Drill Rig: Direct Push_r

Surface Elevation: 12' Equipment/Hammer: DirectPush - Macrocore/NA
--_ LoggedBy:. H. Carter Date Completed: 11-4-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 3120 Figure: 21
r] Project No: 6218.086 1 of 1



.... __ A BoringLog 3121

,=. E -='_ 3 ==_oo -o ==o ,, E _ _ _;_ _ :_o $ F,= _ DESCRIPTION -- ._, O..tt" _ t'_ (,9 -'_ LU

31063 5.2 Silty SAND(SM)withclay,trace gravel,darkyellowish-brown(10 V
YR 3/4),fineto coarsesand,finesubangulargravel,medium
dense,dry.

I - -11

31064 6.0 2 - -- - 10

3 _ -g

SM

4 --_ _ 831065 5.0
/

L

5 _ _7

7.1 6 -- _ , ... --6

-_--7-- -5

LeanCLAY(CL),verydarkgray(10 YR 3/1),mediumstiffto
stiff,wet,lowplasticity.

8- -4
TD = 8 ff bgs.

Groundwaterencounteredat 7 flbgs.Boreholebackfilledbytremiepipewithneatcement.

g _ B 3

Northing/Easting:2113581.7415/6045515.7466 DrillRig:. DirectPush

(_ SurfaceElevation: 12' Equipment/Hammer:DirectPush- Macrocere/NA
--, LoggedBy:. H.Carter DateCompleted: 11-4.-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 31;.)1 Figure: 22
[1 ProjectNo: 6218.086 1 of1



I

_ _ _ _ _ Boring Log 3122

_ _" -- " =_' E o _ DESCRIPTION ,,,_ _ oo .
31066 :':i'_'i SAND (SP) with silt, with gravel, yellowish-brown (10 YR 5/6),

•i'(:." fine to medium sand, fine subangular gravel, dry.

"i";:':
...:.."

1- ::::: -12
,...'.-.

SP "'"-. ,,
..:,,
,,,

:i!!ii
31067 6.6 2 - - :.":)_"i -11
_1o68 .i'.'i":

uplica'e "_'":" Lean CLAY (CL), dark gray (10 YR 3/1), medium stiff,moist, low
to medium plasticity.

3 - -10

5.1 4 - _ -9

- Wet - 8
CL

6- -7

,,>; 7- -6

8- TD=8ffbgs. -5
Groundwater encountered at 5 ft bgs.
Borehole backfilled by tremie pipe with neat cement.

9 - -4

Northing/Easting: 2113312.2236/6045796.1767 DrillRig:. DirectPush

Surface Elevation: 13' Equipment/Hammer: Direct Push - Macrocore/NA
--_ Logged By: H. Carter Date Completed: 11-4-05

Department of the Navy
IR Site 31

Alameda, California

_' Boring Log 3122 Figure: 23
r] Project No: 6218086 1 of 1



=, _='__ _ _=_ _ Boring Log 3123

5_ _ _ _ _ #..._ _ _ = _ DESCRIPTION _
31069 4.1 Silty SAND (SM) with gravel, dark brown (10 YR 3/3), fine to

medium sand, fine subangular gravel, medium dense, dry.

1 - -13

2 - -- -12
31070 4.1 Grades yellowish-brown(10 YR516).

SM

3 - -11

4.6 4 - -- -10

Lean CLAY (CL), dark olive-gray (5 Y 3/2), medium stiff, moist,
low to medium plasticity'.

5- --9

Wet.

CL

6- --8

,>,
m 7- -7

Silty SAND (SM), dark gray (5 Y 4/1), very fine to fine sand,

medium dense, wet.
SM

E(3

6.3 8 -- TD = 8 ff bgs. - 6

Groundwater encountered at 5.5 ft bgs.Borehole backfilled by tremie pipe with neat cement.

q 9- -5

g

Northing/Easting: 2113310.2599 / 6045921.2138 Ddtl Rig: Direct Push

Surface Elevation: 14' Equipment/Hammer: Direct Push - Macrocore/NA
- Logged By: H. Carter Date Completed: 11-4-05

Department of the Navy
IR Site 31

Alameda,California

Boring Log 31:23 Figure: 24
r] ProjectNo: 6218.086 1 of 1



=__ _ _ -- Boring Log 3124

oo a_,_ _ ._ -_ o_ DESCRIPTION --_ iii

31071 5.2 '_ " Grass."-T',

Silty CLAY (CL) with gravel, very dark gray-brown (10 YR 3/2),
medium stiff, moist, low plasticity.

1 - -13
CL

31072 5.3 2 - Silty SAND (SM) with gravel, dark brown (10 YR 3/3), very fine to -12
fine sand, fine subangular gravel, medium dense, moist.

3 - -11

SM

5,7 4 - --10

Lean CLAY (CL), brown (10 YR 4/3), medium stiff,wet, low

plasticity.

-_--5- --9

3.8 6 - -- Ck -- 8

7- -7

.'." SAND (SP) with silt,very dark gray (2.5 Y 3/1), very fine sand,
,.'.;

SP _:i.li medium dense, wet.

5.8 8 - TD = 8 It bgs. -6

Groundwater encountered at 5 ff 10gs,Borehole backfilled by tremie pipe with neat cement.

9 _ _5

Northing/Easting: 2113459.7313/6045957.9039 Drill Rig: Direct Push

oo Surface Elevation: 14' Equipment/Hammer: Direct Push - Macrocore/NA
Logged By: H. Carter Date Completed: 11-4-05

=_ Department of the Navy
IR Site 31

Alameda,California

Boring Log 3124 Figure: 25
r] Project No: 6218.086 1 of 1



- BoringLog 3125z - z- -_ ==

-__ o.,_ o _ -_ _ DESCRIPTION ,,,

31073 4.8 Asphalt.

SiltySAND(SM)withgravel,verydarkgrayish-brown(10YR
3/2),finetocoarsesand,finesubangulargravel,mediumdense,
moist.

1 - -13
Gradesclayey,yellowish-brown(10YR 5/6),finetomedium
sand.

2 - "- -1231074

3 - -11

SM

31075 5.2 4 - -- -10

6.0 5 - -9i l-'

6 - _ LeanCLAY (CL),verydarkgray(10YR 3/1),moist,low - 8
plasticity.

CL

-_-- _ -7
= %: SAND(SP)withsilt,verydarkgray(10YR 3/1),fineto medium

•":." sand,mediumdense,wet.;...
SP '.:; ;

;.%.

8 - :;
= 9.2 TD = 8 ftbgs - 6

,_ Groundwaterencounteredat7 Itbgs.Boreholebackfilledbytremiepipewithneatcement.

_ 9- -5

izl

_ Northing/Eastiog: 21135"/1.6095/ 6045883.48 DdllRig:. DirectPush

o_ SurfaceElevation: 14' Equipment/Hammer: DirectPush - Ma_r_NA
-_ LoggedBy: H.Carter DateCompleted: 11-5-05

Department of the Navy
._ IR Site 31
P= Alameda, California

Boring Log 3125 Figure: 26
[1 Project No: 6218.086 1 of I



z _ _ ._ __ _ Boring Log 3126 _;
=,_ E .-=_ _ _" " _. _. _ o

_o _ _.= o.--_ _ _ -, _ DESCRIPTION ,-n
31078 7.7 Asphalt.

31079 Silty SAND(SM)withgravel,darkyellowish-brown(10YR3/4),
finetocoarsesand,finesubangulargravel,mediumdense,dry.

1 - -12

2 - -- -113108G 7.2

SM
3 - -10

10,1 4 - - -9

--_ -- --8
Lean CLAY(CL),verydarkgray(10YR 3/1),mediumstiffto
stiff,moisttowet,lowplasticity.

6- -7

F

CL

,,>,
7- --6

8 - -5
TD = 8 ftbgs.
Groundwaterencounteredat5 ftbgs.
Boreholebackfilledby tm.miepipewithneatcement.

o 9- -4

I]3

Northing/Easting:2113229.9728/ 6045719.8499 DrillRig: DirectPush

c_ SurfaceElevation: 13' Equipment/Hammer:DirectPush- Macrocore/NA
LoggedBy: H.Carter DateCompleted: 11-6-05

Department of the Navy
IR Site 31

_" Alameda, California

_' Boring Log 3126 Figure: 27
Project No: 6218.086 1 of 1



- :=-= = BoringLog 3127

oo - E _ E DESCRIPTION -o.-'_ 3 #) = _o ,,,

I Asphalt.

31081 -_ SAND (SP-SM) with silt and gravel, yellowish-brown (10 YR 5/6),
;. poorly graded fine to coarse sand, fine subangular gravel, trace

1 - i!i:" gravel, medium dense, dry.
-14

,'.

2 -- --13
31082 Grades well graded fine to coarse sand (SP-SW).

SP-SM._:

3 - :' -12

:_,

4 - -- :i, -11

• ' Lean CLAY (CL), very dark gray I10 YR 3/1 ), medium stiff,
moist, low plasticity.

- Becomes wet. -10

6- -9

CL

7- -8

8- -7
TD = 8 ft bgs.
Groundwater encountered at 5 ff bgs.
Boreholebackfilledby tremie pipewith neat cement.

g -- B 6

Northing/Easting:. 2113218.3961 / 6046039.0985 Drill Rig:. Direct Push

Surface Elevation: 15' Equipment/Hammer: Direct Push - MacrocoreJNA
-, Logged By:. H. Carter Date Completed: 11-6-05

Department of the Navy_c

IR Site 31
=; Alameda, California

Boring Log 3127 Figure: 28
17 Project No: 6218.086 1 of 1



z _ ; _ ._ -; Boring Log 3128 _-.

="_= -=oo_ -=- =_,,0-__'°_ } _ __ _e DESCRIPTION _"
31083 :,_'_.---_.. Grass.

SiltyCLAY(CL)withsand,darkbrown(10 YR3/3),finesand,

finesubangulargravel,trace gravel,mediumstiff, moist,low
plasticity.

CL

1 - -12

SiltySAND(SM)with gravel,yellowish-brown(10YR 5/6),fine to
coarsesand,linesubangulargravel,mediumdense,moist.

SM

2 - -- -11

SandyCLAY/clayeySAND(CL/SC),darkyellowish-brown(10
YR 4/4),mediumstiff,moist.

-_3- CL
Wet. -10

LeanCLAY(CL),verydark gray(10YR 3/1),mediumstiff,wet,
lowplasticity.

4- -9

5 -- 1 8

CL
6 -7

8 - TD = 8 ft bgs. 5
Groundwaterencounteredat3 fl bgs.
Boreholebackfilledbytremiepipewithneatcement.

£ 9- -4

_ Northing/Easting: 2113282.4252/6045654.2231 DdllRig: DirectPush

o_ SurfaceElevation: 13' Equipment/Hammer:DirectPush- Macrocore/NA
-_ LoggedBy:. H. Carter DateCompleted: 11-6-05
_z ....

=_ Department of the Navy
_, IR Site 31
z

Alameda,California

BoringLog 3128 Figure: 29
Project No: 6218.086 1 of I



=__ _ _ 7 - Boring Log 3129
_ _ _ _ _ -_. u_

=o _ -_= _,,-_ • E _ _ DESCRIPTION=._ A n-_ GI ¢9 "-_ u) i_i

31084 ,_'.-.Z_."Grass.

SiltySAND(SM)withgl_vel,darkyellowish-brown(10YR3/4),
fine to coarsesand,line subangulargravel, mediumdense,
moist.

1 - -12

i .. ,

2 -- -- -11
.4 SM

-_3 - Wet. - 10

4- TD=4ffbgs. -9
Groundwaterencounteredat3 Itbgs.
Boreholebackfilledbytremiepipewithneatcement.

5 - -6

6 - -7

F
9- -4

,%
Northing/Easting:2113262.7167/6045585.1235 DrillRig: DirectPush

SurfaceElevation: 13' Equipment]Hammer:DirectPush- Macrocore/NA
LoggedBy:. H.Carter DateCompleted: 11-6-05

Department of the Navy
IR Site 31

Alameda, California

BoringLog3129 Figure: 30
0 Project No: 6218.086 1 of 1



_ _ _ _ __ A Boring Log 3130z _ ,_ 08,0 _

,== _ -=z o _ g_ £ E
=o a _ o_--_ _ _ _ _ DESCRIPTION ,_

Asphalt.

l
31085 ' "" SAND (SP) with silt, black (10 YR 2/1) to dark yellow-brown (10

"'.'i-_ YR 4/6), fine to coarse sand, fine subangular gravel, trace gravel,

1 - ..'..': medium dense, dry to moist. -10
•i".'_:."
:, '_,-,,
.t',;

"h'::.'
•.'_.,,

31086 2 -- -- ""i:." -- 9:, ,,'....
•.t'..

•i".'::.'
SP "."""

,..t.
,-.,,.:.

:?i:
3- ,::__ -8

.-'.',.,

.'.,?.,.

4 - _ .':. - 7
.,.*.

.'..

:':?i'i SAND and CLAY (SP/CL), very dark gray (10 YR 3/1), fine to

s..:::::' medium,aodmedium_nse,medi-m,t_,verymoist
Lean CLAY (CL), very dark gray (10 YR 3/1), medium stiff,very

wet, low plasticity.

6- _ -5

; 7- / -48- -3
TD = 6 ft bgs.
Groundwater encountered at 5 ft bgs.
Borehole backlilled by tremie pipe with neat cement.

9 q --2

Northing/Easting: 2113454.1512/6045314.745 Drill Rig: Direct Push
Surface Elevation: 11' Equipment/Hammer: Direct Push - MacrocorelNA

Logged By:. H. Carter Date Completed: 11-6-05

Departmentof the Navy
IR Site 31

Alameda, California

Boring Log 3130 Figure: 31
r] Project No: 6:218.086 1 of 1



z _- _ o8= =° Rin_or.n= In_o=3131 -

:_ _ o.-" o _ -_ _ DESCRIPTION ,?,
;1156 1.2 ;':_'_'_ Gravelly SAND (SW), brown (10 YR 4/3),well graded fine to

'."" coarse sand, fine subangular gravel, loose, moist.
,..-,

"_Z
:.:-:

I - "J:" -12
,.,o

•.•' Gradesgravelly,linetocoarsesuban0ulartoan0ulargravel,....

,..._:

:i:!:.
31157 2 _ ;i_.i;i Grades clayey, trace line subangular gravel, dense.

m 11

sw .o'.'.-';

,1.

3 -- _"_'_:'._ -10
3 :....:._.

.'.'x'.i
.=....

...,

".':'-': - 9
_.!-:-

_': Clayey SAND (SC), brown (10 YR 4/3), line to coarse sand,
• trace fine to coarseangular gravel,dense, moist.

-- -- 8Becomeswet.

6- -7

sc

7- -6

_ -5
N 8 - TD = 8 ft bgs.

Groundwater encountered at 5 ft bgs.
Borehole backfilled by tremie pipe with neat cement.

o 9- --4

0D

_ Norlhin0/Easfin0:2113259.6011/6045348.7612 DrillRig: Direct Push

o_ Surface Elevation: 13' Equipment/Hammer: Direct Push - Macrocore/NA
-_ LoggedBy: H. Carter Date Completed: 11-10-05

_o Department of the Navy
IR Site 31

Alameda, California

Boring Log 3131 Figure: 32
I1 Project No: 6218.086 1 of 1



z g_- _ _ _ _-=_ _ Boring Log 3132 _
5_ _ ° ° _ _ = ° E N [ DESCRIPTION

31087 _ I_,.--:- Grass.
i

!:._' SAND(SP-SC)withsilt andgravel,dark brown(10 YR3/3),
'i"_ poorlygraddedfine to coarsesand,subangulargravel,moist,

finesare lowplasticityandmediumstiff.
Y

SP-SC' ._1 - .. -12
,.y

,'"._.
f

• _ SAND(SW-SC)withsiltandgravel,darkyellowish-brown(10
2"z YR4/6),wellgradedfinetocoarsesand,fineangulargravel,

2 - _ _ mediumdense,moist,lowplasticity. -11
31088 •),

," y
op,
°I

31089

sw-sc. !
•d

3 - .4 -10

i'
•y
.f

4 - _ LeanCLAY(CL),verydark gray(10YR3/1),softtomedium - 9
stiff,verymoist, lowplasticity.

5 - -- _ - 83109C

'" SAND(SM)withsilt,darkyellowish-brown(10YR4/4),well
,o..:
.. gradedfineto coarsesand,mediumdenseto dense,moist.

6 _ _'_ - 7

SW-SM:::

,,>; _ ....
,.. Wet.

_ "o.

E_ _ SandyCLAY(CL), black(10YR2/1) witholivemottles(5Y
__. CL _/'._/ 4/3),SOfttomediumstiff,moisttowet, lowplasticity,preferential

flowpathways present.8 5
" TD =8fttogs.

Groundwaterencounteredat7 Itbgs.
o Boreholebackfilledbytremiepipewithneatcement.

_o 9- --4

ii1

Northing/Easting:2113241.6234/ 6045254.8278 DrillRig: DirectPush
o SurfaceElevation: 13' Equipment/Hammer.DirectPush- Macrocore/NA
o
-_ LoggedBy:. H.Carter DateCompleted: 11-6-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 3132 Figure: 33
r] Project No: 6218.086 1 of 1



:. v _ _ -_ _ Boring Log 3133 _;

_ ._=-_oo_ _."=-'t =_-_==°=-=_ _. E _ _ DESCRIPTION -=_E._ CLrr' _ LLI

31091 _ Sandy, Silty CLAY (CL), very dark brown (10 YR 2/2), fine

CL _ angular gravel, trace gravel, medium stiff, moist, low plasticity.

1 - _ -11
Silty SAND (SM) with gravel, dark yellowish-brown (10 YR 4/4),
fine to coarse sand, fine angular gravel, medium dense, dry to
moist.

2 - -- -1031092

SM
3- -9

4 _ N _8

Lean CLAY (CL), very dark gray (10 YR 3/1) with black mottles
(10 YR 2/1), medium stiff, moist, low plasticity.

5- -- -731093

6- -6

CL

">; -_ -5
r.o

8 - TD = 8 ff bgs. -4

Groundwater encountered at 7 ff 10gs. _-Boreholebackfllledby tremie pipewith neat cement.

o, 9- --3

Northing/Easting: 2113397.7796 / 6045062.7458 Drill Rig: Direct Push
_r

_o Surface Elevation: 12' Equipment/Hammer: Direct Push - Macrocore/NA
._ Logged By: H. Carter Date Completed: 11-6-05

=_ Department of the Navy
IR Site 31

=; Alameda, California

Boring Log 3133 Figure: 34 _#
[1 Project No: 6218.086 1 of 1



- _,, __=_ == Boring Log 3134 __==£;
_" _ .=

_,_ _- _=_ E .-='e '_ "=_' ==_o_ _ _ '_
6#- _ ° o _;_ • ,,-_ E o _ DESCRIPTION

31094 ,* '._z_- Grass.

Sandy,SiltyCLAY(CL),darkbrown(10YR 3/3),fineangular
gravel,tracegravel,mediumstiff,moist,lowplasticity.

1- CL _ -10

_. Silty,clayeySAND(SC/SM),darkbrown(10YR 3/3),fineto
coarsesane,fineangulargravel,tracegravel,mediumdense,
moist.

31095 2 -- --

9I

3 - SC-SM! - 8
t,

-7
4--- /_

_,111

LeanCLAY(CL), black(10YR 2/1),mediumstiff, moist,low

plasticity,traceroots.

3109E 5 - -- - 6

6- -5

CL

i _ - -- Becomeswet.

>_ -3
8 - TD = 8 ft bgs.

Groundwaterencounteredat 7 ttbgs.Boreholebacldilledbytremiepipewithneatcement.

S g- -2

Northing/Easting:2113708.537116044783.8543 DrillRig: DirectPush

SurfaceElevation: 11' Equipment/Hammer:DirectPush- Macrocore/NA
-_ LoggedBy: H.Carter DateCompleted: 11-6-05

Department of the Navy
IR Site 31

P_ Alameda, California

BoringLog3134 Figure: 35
r] ProjectNo: 6218.086 1 of I



:.o --- BoringLog 3135

•=- E _-'_ _ ,, "_, _. _.oo, o _E DESCRIPTION _'

31158 1.6 _ _y-"--:. Grass.
L ,

,:.'..;. GravellySAND(SW),brown(10YR4/3),well gradedfineto
"'.':." coarsesand,fineangulargravel,loose,moist.

SW ..:,
1 - ...:,.... -11

I":'.,.

'.':" SAND(SW)withgravel,brown(10YR4/3), fineto coarsesand,
"'."" fineangulargravel,traceclay,dense,moist•;...'.:_

2 -- "Y - 10
3115_ 3.1 SW '-'_".-_..

i.. *.-

_._./' ClayeySAND(SC)withgravel,brown(10 YR4/3),line to coarse
• sand,fineangularsand,dense,moist.

3- -9

4 - -- SC _ 8
/

5- -7

-_- - SiltyCLAY(CL),gray(10YR 5/1),soft,wet.

6- -6 _1_

Ck
_ 7- -5

8 - TD = 8 ftbgs. -4
Groundwaterencounteredat 5.5 ftbgs.

(J Boreholebackfilledbytremiepipewithneatcement.

9 -- _3

Northing/Easting:2113476.45/ 6044652•8793 Ddll Rig: DirectPush

SurfaceElevation: 12' Equipment/Hammer:DirectPush- Macrocore/NA
-_ LoggedBy: H.Carter DateCompleted: 11-10-05

=_ Department of the Navy
,_ IR Site 31

Alameda, California

Boring Log 3135 Figure: 36
r] Project No: 6218.086 1 of 1



_ _ _ __ = BoringLog 3136
z =_. ;. _ .= == ==

_ _ .___,_ _ ==_o_ - _ _ _ =
5t o_ $ -== ="_.= o.-'_ ,_ _ = _ DESCRIPTION ,,,

31097 1.6 Asphalt.

SiltySAND(SM)withgravel,verydarkgray-brown(10YR3/2),
finetocoarsesand,fineangulargravel,mediumdense,dry.

1 - -125.2

SM

31098 4.7 2 - //'_, SandyCLAY(CL),olive-brown(2.5Y 4/3),tracegravel,softto -11
mediumstiff,moist,lowplasticity.

6.4 3 -- _ -10

SiltySAND(SM), ol_e-gray (5 Y 4/2), fine to medium sand,
medium dense, moist.

31099 4.9 4 - -- "' -9

31100

SM

5- -8

6 - ///',,_, LeanCLAY (CL),verydarkgray(10YR311),mediumstiff, - 7
moist, lowplasticity.

_ I -6

5.5 -- CL Wet.

8- -5
TD= 8ffbgs.
Groundwaterencounteredat 7 ft bgs.
Boreholebackfilledby tremiepipewithneatcement.

g _ _4

Northing/Easting:2113262.9741/ 6044708.5115 DrillRig: DirectPush
,_r

SurfaceElevation:13' EquipmeRt/Hammer:DirectPush- Macrocore/NA
- LoggedBy: H.Carter DateCompleted: 11-7-05

=_ Department of the Navy
_, IR Site 31

Alameda, California

Boring Log 3136 Figure: 37
r] Project No: 6218.086 1 of 1



_ _ . =o_ = Borina Log 3137 A

oo _ oo=_ _ _ _ E- ° o.." _ _ DESCRIPTION -

._.ili SAND (SW) with gravel, brown (10 YR 4/3), fine to coarse sand,

3116C 1_8

;i:_ fine angular gravel, trace,clay, loose, moist.

1.;_o
1 - SW """. -12

,.'.':'..

::i)i!,
31161 4.1 2 - _ Clayey SAND (SC) with gravel, brown (10 YR 4/3), fine to coarse -11

sand, fine angular gravel, dense, moist•

3 - _ -10

SC

4-_ -g

- CLAY (CL) with sand, gray (10 YR 5/1), fine to coarse sand, soft, - 8
wet.

6- -7

CL

,>,,cz 7- --6

_ 8- -5
_= TD = 8 ft bgs.

Groundwater encountered at 5 ft bgs.Borehole backfilled by tremie pipe with neat cement.

q 9- --4

_, Northing/Easting: 2113278.9329 / 6044551.1272 Drill Rig: Direct Push

c_ Surface Elevation: 13' Equipment/Hammer: Direct Push - Macrocore/NA
Logged By:. H. Carter Date Completed: 11-10-05

Department of the Navy
_' IR Site 31

Alameda, California

Boring Log 31:37 Figure: 38
17 Project No: 6218.086 1 of 1



_ -= _ __ -_ Boring Log 3138z _ _ _ ==

_ _ o.=_ _ _ _ _ DESCRIPTION
31101 4.7 Asphalt.

SiltySAND(SM)withgravel,verydarkbrown(10YR 2/2)to
yellowish-brown(10 YR5/6),finetocoarsesand,fineangular

1 - gravel,mediumdense,moist. -10

2 ml m 931102 7.1 SM

3 _ mS

Sandy, Gravelly CLAY (CL), yellowish-brown (10 YR 5/6),
medium stiff to stiff, moist, low plasticity.

31103 4 _ _ - 7

CL

9.6 5 -- - 6

Lean CLAY (CL), black (10 YR 2/1) to very dark gray (10 YR3/1), stiff, moist,low plasticity.
9.4 6 -- "_ --5

_- c,
o: Wet. - 4

8- -3
TD =8fl bgs.

Groundwaterencountered at 7 ff bgs.Boreholebackfilledbytremie pipewith neat cement.

g _ B 2

Northing/Easting: 2113656.2412/6044654.636 Drill Rig: Direct Push

o_ Surface Elevation: 11' Equipment/Hammer: Direct Push - Macrocore/NA
.J Logged By:. H. Carter Date Completed: 11-7-65

=_ Department of the Navy
IR Site 31

P_ Alameda,California

Boring Log 3138 Figure: 39
n Project No: 6:218.086 1 of 1



- _ =°=- = BoringLog 3139
z _= _ j _o =

== E .--_ _ ==} ®-- _ _. =;
==-_ E _ E DESCRIPTION =

31104 7.2 ..° SiltySAND(SM)withgravel,brown(10 YR4/3), fineto coarse
sand,fineangulargravel,mediumdense,dry.

1 - -11

31105 6.9 2 - -- --10

SM

3- -9

8.8 4 - -- - 8

5 - --7

LeanCLAY(CL),verydarkgray(10YR 3/1),mediumstiff,wet,
lowplasticity.

6- -6

CL
7-- --5

12.5

8- -4
_l 11.1 TD= 8It bgs.

Groundwaterencounteredat5.5Itbgs.
o Boreholebackfilledbytremiepipewithneatcement.

o 9- -3

_ Northing/Easting: 2113395.5929 ! 6044759.8947 DrillRig: Dimc-IPush
Surface Elevation: 12' EquipmenVHammer: Direct Push - Macr_m/NA

LoggedBy:. H.Carter DateCompleted:11-7-05

Department of the Navy
IR Site 31

Alameda,California

Boring Log 3139 Figure: 40
Project No: 6218.086 1 of 1



- -= - BoringLog 3140

• =_ E o _ DESCRIPTION -

31106 12.3 Silty SAND (SM) with gravel, dark yellowish-brown (10 YR 4/4),
fine to coarse sand, fine angular gravel, medium dense, moist to
dr/.

1 -- -11

SM

31107 21.8 2 - -- -10

Clayey, Silty SAND (SM/SC), yellowish-brown (10 YR 5/6), fine
z to coarse sand, 5neangular gravel, trace gravel, medium dense,/

3 - _. moist. - 9
7

SC-SM_.2'
/

¢.
15.5 4 - Silty SAND (SM) with clay, olive-brown(2.5 Y 4/3), very fine to - 8

fine sand, medium dense, moist.

SM

16.2 5 - -- 7

Lean CLAY (CL), very dark gray (10 YR 3/1), medium stiff,very
moist to wet, low plasti_ty.

15.6 6 - - 6

> CL
5.8 7 -- - 5

-1

11.3 8 - TD = 8 ft bgs. -4

Groundwater encountered at 5 to 6 ff logs.
Borehole backfllledby tremie pipewith neat cement.

9- --3

Northing/Easting: 2113547.5277 / 6045682.8509 Drill Rig: Direct Push
Surface Elevation: 12' Equipment/Hammer: Direct Push - Macrocore/NA

Logged By: H. Carter Date Completed: 1I-7-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 3140 Figure: 41
r] Project No: 6218.086 1 of 1



Wellor

-_ BoringLog 3141 Piezomete,_ _" o

._ _. -=== ,_ __ _ == CompleSon
# ,_ :Eo _ _- ___,__ _ = ,._ DESCRIPTION ® I I31108 6.2

. : =: SiltySAND(SM)with clay,darkyellowish-brown(10 :. I"...'i tlYR 3/4),fineto mediumsand,tracegravel,medium .. {
denseto mediumloose,fineangulargravel,dry. " •

,', ,',

31109 10.5 Gradesgravelly,darkyellowish-brown(10 YR4/6),fine :'"
angulargravel,moist,

- 10 "." :.
, ,'."

31110 _2.4 s_ " ::
31111 5 -- ',..,._. o: .i

h' . " .',

•.i :., "10.0 _"

Wet. i ".
.,, : , ",
• .., -- 5 . • ,

ML ClayeySILT(ML),verydarkgray(10 YR 3/1),medium . .. "
,_ stiff,wet,lowplasticity. ,__ __Z"i'i.

_ji,_"'" CLAY(CL),verydark gray(10YR 3/1), stiff,wet, low ".

10- _ plasticity. " t ""

o, .-:.i:.:.,V

_ 15- 2"'--
"::.:::;-'_" SAND(SP)withsilt,verydarkgray (10YR311),fine_'_ SP sand,mediumdense,wet. "'"--

J . • *,

Hydraulicpushgroundwatersampleinterval- not --',"logged.

=_o --5 ::.i:.:.

g 20-

_ -i".":.i.-
=_ . .;..:....:._.,

• . . ° --

_, --10 ..".".'.:'.'.',_.
": :.....;',--.-..-...

i-

Loggingendedat 18 ft bgs.

o__ 25 - TD = 241_bgs.
Groundwaterencounteredat7 ff bgs.
Bothbonngsbackfilledby tremiepipewithneatcement.

Northing/Easting:2113279.6247/6045432.2038 DrillRig: DirectPush
SurfaceElevation:13' Equipment/Hammer:DirectPush- Macrocore/NA

z_ LoggedBy: H.Carter DateCompleted: 11-7-05

1:o

Department of the Navy
IR Site 31

o Alameda, California

Boring Log 3141 Figure: 42
r] Project No: 6218.086 1 of 1



Well or

o =; BoringLog 3142 Piezometer
z =_ _ _ o 8,9o _ _" Complelion

_'_ _" -" '= ! _ E r_

•_-_ _ _=_ _. {n L- == _ _ -_ _) DESCRIPTION -0_- _ _0! _o _L a._ "'

31112 21.7 -'t', "%.... Grass. r "'. /. ..
Silty SAND (SM) with gravel,dark brown (10 YR 3/3) to ".'. ".'. ' '

• "" dark yellowish-brown (10 YR 4/4), fineto coarae sand, - 15 ..
fine angular gravel, medium dense, moist. .. ...

31113 22.1 - r'- .... ".'. ".'. "'
SM '.

i =H

5 - _ Lean CLAY (CL), very dark gray (10 YR 3/1), medium -'" i"..:.stiff, moist,low plasticity. -'".I

i 4

CL
-10 ?.

.:.. : SAND (SP) with silt,dark yellowish-brown(10 YR 3/6) " 'i ..

SP ii_II:! to very dark gray (10 YR 3/1), fineto medium sand, i:'.il •medium dense, moist. : ••
•::; :. .'", : i'"'
o'7",;' . • ' ,"

• ""J_/_ Lean CLAY (CL), very dark gray (10 YR 3/1), soft to i'"' ""- "'

/

medium stiff, moist, low plasticity.
10- :• ...

•o.' ",. ,,

- 5

CL ___:';
i ?. i

Wet. - "'___ ...".__
'>' -?. - i'.'.

•ii,---.i_. ..
15 - .:_: SAND (SP), very dark gray (10 YR 3/1), fine to _ '.

sP ".'i:.':: medium, medium dense,wet. '" _ ." _"

:"::i: -o -----'" ...
= Hydraulicpush groundwater,ample interval- not ."'.--- >..

logged. _"

•. _'..I ,'..
°',_ "°

.: ._.: .t-'- :: -.

•".".'.7.:'----".
......,-._-- ..
-o j o, •

. 7 -..,°j_---- .o.

Logging ended at 16 ft bgs.

TD = 23 ft bgs.
Groundwaterencounteredat 12 ff bgs.

25 -- Both boringsbackfllledbytremie pipewith neat cement.

--10

Northing/Easting: 2113466.53816046072.7952 Drill Rig: Direct Push
Surface Elevation: 16' Equipment/Hammer: Direct Push - Macrocore/NA

Logged By: H. Carter Date Completed: 11-7-05

Department of the Navy
IR Site31

Alameda,California

Boring Log 3142 Figure: 43
r] Project No: 6218.086 1 of I



Wellor

- =- Boring Log 3143 Piezometer

=_o_ __'_ 3 _E =_ _ DESCRIPTION ,,,"
31114 3.4 .:'.":':' SAND(SW),darkbrown(10YR 3/2),fine to coarse '. ' ?.

;"_.:_".;sand,fineangulargravel,trace gravel,loose,moist. •" .
••,'.o.". o ..

SW _,::_;.'.:'iSAND(SW)withclay,brown(10YR 4/3)to • "

; ':,:. reddish-brown(5YR 4/3),finetocoarsesand, fine .:". ...31115 2 -- ,../..-:. gravel,tracegravel,dense,moist. - 10 ." .. ""

•'.:':'.SAND (SP)withsilt,lightbrown(7.5YR 613),fine .". ...
9.0 :::".!!:.!':sand,fineangulargravel,tracegravel,loose,dryto i'- ""

•. :-".. moist. ""
•%;% .',

4-_- sP::i.;:_..!: -8 ..': .

°: i/,i':i:. Becomeswet. 7_ ..".".'°',

ClayeySAND(SC)withgravel,brown(10YR 4/3),fine -. "." ..

to coarsesand,fineangulargravel,dense,moist. • " ..

4.6 6 _ SC - 6 :..
. ".. .

CLAY(CL)with silt,gray(10 YR5/1), tracefinesand, - " ..

soft,wet. ' " "-_
.° '.• .

3.2 .• •

8 -- _ SiltyCLAY(CL),gray(10 YR5/1),solt,wet. - 4 .... ""
•.', '., .

CL .. "

10-- - 2 • . "

N :;::-i;I'::'Y:" SAND(SP),gray(10YR 5/1),fine tomediumsand, • '
:'..':.'.. tracefines,wet. ' -- ""

12- ::::::i::i: - o
::.:'..: • _..
•:::,': : ::-::.:::!::.: ,o-., •.
t= ,.:. ° ,--,

14- '::_ : - -2 :.:.:--::-'..:'
,.:::-.:

#.SP ":::":
.,,,,:.,

16"- .."..:.. --4 -
-_ :::.:_.:. ..:'...::4-:...

,::.y: ..".'..'.:.".-::I::::_'. •
..:'..::.':: . -: :..:.:'-- .

" 18"-1 "."":='." - -6 ":"':::..'::'.:':._"".::'.:

-j, %%,._____ •
•:::'_': • ".'..'.'....t:::::• ".

I "="•"' " ""' " """P--" '" "
:.:":-'.:' "..':".':::.i::::"..

20 , '"; -8 ""''"
TD = 20 ftbgs.
Groundwaterencounteredat 5 ft bgs.
Bothboringsbackfilledbytremiepipewithneatcement.

Northing/Easting: 2113416.1384/6045133.569 DrillRig: DirectPush
SurfaceElevation: 12' Equipment/Hammer:DirectPush- Macrocore/NA

z_ LoggedBy: H.Carter DateCompleted: 11-8-05

=_ Departmentof the Navy
IRSite31

Alameda,California

BoringLog3143 Figure: 44
r] ProjectNo: 6218.086 1 of I



Wellor

= A Boring Log 3144 Piezometero 8 _ Completion
z =_ _ _ ® _

_. cn o

jr= _._, _ _ DESCRIPTION -
31116 2.7 Asphalt. " '- -'."

ClayeySAND(SC)withgravel,brown(10YR4/3), fine -"'.'. ".'.:_'.

dense,t°coarSemoist•Sand,fineangulartosubangulargravel, .'.._... ::.i"..._.
31117 4.7 .." • .'." , ."'..'."

sc :::i i:::
• .'.; " i" "

." ./'" , "...'"

31118 7.0 . .:." , . .:-.:...SiltyCLAY(CL),darkgray(10YR 4/1)to black(10 YR "i?.-"
5 - 2/1),trace gravel,fineangulargravel,finn,moist. - 5 .""..'." .""..'."• . . .

- _ ;:i :::i_
Gradesgray(10YR 5/1),soft,wet. • ..'" .'.;.

.... J • ..

, ...'." ."-..',"

.•. ...
. ..' , .'...'

Gradesslightlysilty. ....: ..::

.'. .-.

10- c, - 0 ::ii ::_
• '."_ ."...'."

Gradessilty,verysoft. .. ".." '.'.-."

• _ ."'..'."

Gradesslightlysilt• "" i .;'."
= ::ii- :::-

• *.,'." ' ."...,"

• ,..._. •:ii.i ....
.,•.. °....••

15- SiltyCLAY/ClayeySILT (CL/MI_),gray (10YR 5/1), - -5 ".':_i_ ".:.':"

verysoft,wet. •'" •""•/--- i•i:
tO .. *.

.-._.---- ....•-

CL-ML Sameasabove,soft,wettomoist. "'"" -_ ""."..'.*

... -- -..

SiltyCLAY(CL)withsand,gray(10 YR5/1),fineto ";'" -- '""
20- coarsesand,verysoft,wet. --10 "'""-- '""

_ CL

M_ _ ClayeySILT (ML),gray(10YR5/1),soft,wet
TD = 24 ttbgs.
Temporarywell installationhit refusalat 20ft bgs.

25- Groundwaterencounteredat 12 ft10gs. --15
z° Boringbackfilledby tremiepipewithneatcement.

Northing/Easting:.2113741.5521/6044342.8571 DdllRig: DirectPush
SurfaceElevation:10' Equipment/Hammer:DirectPush- Macrocore/NA

LoggedBy:. H.Carter DateCompleted:11-8-05

Departmentof theNavy
IR Site31

Alameda, California

Boring Log 3144 Figure: 45
r] Project No: 6218.086 1 of 1



Wellor

_ _ =; = BoringLog 3145 = Piezometer

_ #_ go _
o. _._ _ _ -_ _ DESCRIPTION ,,, ..----_-.

31120 2.2 _ AsphaltandRoadsideSand. _.. "ii, .'

_ _ SandyCLAY(CL)withgravel,gray(5YR511)with "" ."". ""

reddish-brown(5YR 5/3) mottles,fineangularto " "i

subangulargravel,mediumstJiff,moist• • .

.. :.:i ".
• ,, •, -'.

3111S 2.4 2 ---- - 8 ".: •,':':'
/.

CL _ .'. •
"., ,'-. .',

..: ?.. ...
•. / ..31121 3.5 4 -- -- - 6 -".'

...ii:31122 CLAY(CL)brown(7.5YR5/2) togray(7.5YR 5/1), ._i- •finetocoarsesand,finegravel,tracesand,trace , ".

gravel,hard,moist. ".": i::i I i:':-i

4.6 6---- Gradesgray(10YR5/1),wet. -4 .i" '"2.1".i

.::.i ..
,.'.

8 - - 2 .'.i .i.:..70.6

., :"'.I :i.

> IO- _ - o "i'-'--..'--:..l.i= - iv

Gradestracesilt,softtohard,wet. ":i!_ ;:':i _i:':.

__ .:'.,-..:'._ .'.
i///.

12-- _ SiltyCLAY(CL),gray(10YR 5/1),softtostiff,wet. - -2 • "_---.. i .. "

L".,_-."._,".

14- - -4L:':'._:".:

Gradessi, . i':;:i;.:::i!
:,:,,,},,..,,:!,,_::.16-- - -6 "."i.":?.':._ "'"

Hydraulicpushgroundwatersampleinterval-not i_ii.i.ii! iii'.ii! @ i.;i.i.'
logged, i i

.. , ....__ .
•..:......;. -- ..

:.:."!..:.i:'i:- :.:18- -8
Loggingendedat 16ff bgs.

TD= 18ff bgs.
-t Groundwaterencounteredat 11ttbgs.
-_ Bothbodngsback'filledby tremiepipewithneatcement.

zo 20 -- NOTE:whencutopenacetatelinerat 7It bgsforvisual --10
< observation,tong"hiss"occurred.

Northing/EasUng:2113633.3045/6044489.9686 DrillRig: DirectPush
z SurfaceElevation: 10' Equipment/Hammer:DirectPush- Macrocore/NA

z_ LoggedBy: H.Carter DateCompleted: 11-8-05

{=
Department of the Navy

IR Site 31
,Alameda, California

Boring Log 3145 Figure: 46

El ProjectNo: 6218.086 1 of I



Well or

_ _ = = BoringLog 3146 Piezometer
z !_. _ o 8 o _ _ Completion

.__.'_ _. _
=.. .= ,-, == E _ _ DESCRIPTION _ _1'

31132 1.8 '._ _, Grass• _- '". i".
,, GravellySAND (SW-SC) with clay, brown (10 YR 5/3), ".'. ".'.
•" wellgraded fine to coarse sand, fine angular, loose, - 10

SW-SC"." brown, moist. -'. i".

31133 1.6 2 - Clayey SAND (SC) with gravel, brown (10 YR 5/3), fine

tocoarsesand,fineangulargravel,dense,moist. "'" ""

' . ' "..
-- 8 ".

SC ".' i".

31134 3.2 4 - -- _ ..."'" ..'"
," ..

- 6 ".' "".

CLAY (CL) with silt,gray (10 YR 5/1 ), soft, moist. ".. ..

.°. ,.

6 - _ ".'.' ".'.
".'

- 4 :IL:_z:i:;'• , !'€///L

8 - _ Wet. _- "' ;'"
7//._

-2 -'.' 7.
°•..' ".-

_ 10-

_ - o .':"-,':"'I.':'
• , --, ,, ,

°- i•-

N ! " "
12 - Hydraulicpushgroundwatersample interval- not :'i_. 2t :':

,ogged _--_::i:--2 • .--_'
....._,.. .
• .' ',-, '.

14- .. __.. __,.
.;, _---,.;___.;

--4 . ."_. ; .. _ .
, ;', ...'+-.- ,

.:-../..:?:.:- .:
16 - _- ....j.........._.,---..

'-.:"."..:.';:-'t_ '.;• -,'.-, . --
8 --6 -'."."';_ -_r

".:"7 :"_ ""
"..'.'. '.:]LL_-...

18 ......

,;"."..:'.":;.F_E.:",
-8 "")"'"" -- "

Loggingended at 12 ft bgs.

zO 20 - TD = 19 ft bgs.Groundwaterencountered at 8 ft bgs,
< Both borings backfilled bytremie pipe with neatcement,

Northing/Easting:. 2113619.8943/6044772•7754 DrillRig: Direct Push

Surface Elevation: 11' EquipmentMammer: Direct Push- Macrocore/NA

LoggedBy: H. Carter Date Completed: 11-8-05
Departmentof the Navy

IR Site31
°_ Alameda,California

Boring Log 3146 Figure: 47
r] Project No: 6218.086 1 of 1



Well or

-- = BoringLog 3147 = Piezometer
6 _ _" _ o= 8 _ _ , Completion
z ®_ ; = ==

_ _ :_o ,-,,', _- _. _ = _Z DESCRIPTION

31135 5.7 !::iiiii.!I SAND(SVV)withgravel,brown(10YR 5/3),fineto ". :.'-., ..,_ coarsesend,fineangulargravel,loose,dry. .'." •

_: • ._
.-

31136 0.0 2 -- -- SW _' ''_" i,

.'::..:i . :',:
i.-_ -

- 6
"-'* r,..i ...,
_,:...:,,._ "." . .

"" r'."

4 - r l' ". ' " * "

ClayeySAND(SO)withgravel,brown(10 YR 513),fine • I,,

SC tocoarsesand,fineangulargravel,dense,moist, i" ;.... •

SandyCLAY(CL),brown(10YR 5/3)to gray(10YR - 4 ' i--i:"., ..

5/1), fineangulargravel,tracegravel,soft,moist. __ ..-- :.

- "._i'.. "' '.
DO 6 -- _ CLAY(CL)withsend,gray (10YR 5/1),fineto coarse '" _- _'.

sand,fineangulargravel,tracegravel,soft,wet. ""'--i .'"i

_ "= .....
_ *''---- .'.

.. -..
6 -- _ SiltyCLAY(CL),gray (10YR5/1), tracesend,soft, "" _- ""

wet.
CL "'" :"

•".-- "'J.L_-."

o 10- _ : "i-_=.'..'_ ':
• -.... __•:: .":_
• .'. * ._..._

• "....'.:._ .

"'""''_-'i
12-- Hydraulicpushgroundwatersampleinterval-not ii"_':i'.-':ii:i_ ii

'ogged.
_ :yoi•::::i-:

. - .' .. -' ..*_'_,..

: :.',.':.,::_.'- .:

14- / "'"" "'" '_-- ' ""
Loggingendedat12 ft bgs.

TD = 14ft bgs.
Groundwaterencounteredat 55 tt bgs - -6
Bothboringsbackfilledby tremiepipewithneatcement.

,'_ Northing/Easting:2113934.058/6044568.7993 DrillRig: OirectPush
SurfaceElevation: 9' Equipment/Hammer.DirectPush- Macrocore/NA

z_ LoggedBy: H.Carter DateCompleted: 11-9-05

Do Department of the Navy
IR Site 31

8 ,Alameda, California

BoringLog3147 Figure: 48
[1 ProjectNo: 6218086 1 of I



Wellor

=_ _ _- _; -"l_onng-Log3148 Piezometer

.--._ '_ _ ._ _-
_o oo _. _ _ -_ _ DESCRIPTION ,_

! -31137 0.0 Asphalt• "'" i:•'. . i
".,,"

•. GravellySAND(SW-SC)withclay,darkbrown(10YR " • '• '
.." 3/3),wellgradedlinetocoarsesand,fineangular - 12 .'. .'.'
•. gravel,loose,moist ....
•o ".'" ., '.'
•° - • •.

°.i "'i "31138 0.0 2 - -- •
o° ." ",.

• I. '.',.

sw-sc
":: Gradingbrown(10YR4/3),traceclay.
°'!

•" :i: :::iI :::i

:,: ::..:!.:..
•: - 8 .i_ :ii
., ..:,:.

'. ClayeySAND(SC)with gravel,brown(10YR 4/3),fine

6- _ to coarsesand,fineangulargravel,dense,moist. !"!i_ii!i'ii il.'"

sc : ::i
-_6 .-- ' .1

CLAY(eL) withsand,gray(10YR5/1),finetocoarse :ii._-- .:i i-'.

sand,soit, moist. ;" ""'
. ,,_.. , ..

... _ ."., -.

SiltyCLAY(CL),gray(10YR 5/1),tracesand,wet. ....m_:.:..: :.:.,_ e

-' i-:i
CL /.

10- "'-- '" ""
• ..__., __..

- 2 :i_;: _
'.,...' .', - ,. ",,,
• ,,....,.. ,--.. ,
• .....,, __,,

12- ' "" "."'.' --'"

Hydraulicpushgroundwatersampleinterval-not :.:.:':.'.:•::.:•- .- _ ':.:..logged.....
• ,'.'...,', --,..

- 0 "'"'"'" _"
....: : -...' _ ',.,

".....: ...-.._ .. •
...-:...:.:..::----:.-.

14- !"."." ..:'.: -- ".
.'...'.'.-.,.'., -- ,

• .. ,...__ .

•...*,.'.,-'.,._ , .

-2 "': : :-':":"-- "'
Loggingendedat 12It bgs•

TD = 15tt bgs.
16- Groundwaterencounteredat 7 Itbgs.

zo Bothboringsbackfilledbytremiepipewith neatcement.
,<

"_ Northing/Easting:2113271.8362/6044844.4369 Drill Rig: DirectPush
SurfaceElevation: 13' Equipment]Hammer:DirectPush- Macrocore/NA

_z LoggedBy: H.Carter DateCompleted: 11-9-05

Department of the Navy
IR Site 31

Alameda, California

Boring Log 3148 Figure: 49
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Wellor

=_ _ = --° _ -"_onng-LOg3149 Piezometer
o 8 o _= _ Completion

_. u_

-=_ = _; _ E _ _ DESCRIPTION = /
31 139 6.0 " ""' GravellySAND(SW),brown(10YR5/3),wellgraded "." .-.

?'i!i:_i': finetocoarsesand,fineangulargravel,loose,moist. ".i ""
...';.."< . ..

,..;--. ...
SW ;..;,: .'. ...:.,., ,., .

?:_.-.:

31140 8.0 2- ';'" - 8 .'.

ClayeySAND(SO),brown(10YR 5/3),fineto coarse "" i"

sand,fineangulargravel,tracegravel,dense,moist. • -i i".

".'i. ";." ""

sc i.
. '." .

4_ -6 ." ..

...

",'i '" ,.

• .i-- :i

SandyCLAY(CL),brown-gray(10YR 5/2),soft,moist• __- i.i..I_ 'i.i
CL . "--..

6- -4 .--.'.

• ,"

CLAY(CL),gray(10 YR511), softto mediumstiff,wet. I:'.i'__ -i:':ii _ .:':

,>; CL_ " ."..--..,

8 - - 2 ".--.".i ."Hydraulicpushgroundwatersampleinterval not

_- _ogged - :::_-:it
E3 "'.-- • ,1 -'

= ._- .____..
L}

lO- - 0 ::: ! :
:_?-

q • -,."-."...'i_'..

i'. """.:_'"-._2:__"."
= ..."_..'.-..'...._.. •3 --

12- --2 •:: :::
,.. -;..'....'...-.c=:.. -

:i: :::::-_r • . , . . __

' " ,'.'".':
_" ";'"" '" "-- "

14- -4 "''"" --
Loggingendedat 8 ft bgs.

TD = 14 ft bgs.
Groundwaterencounteredat 5.5ft bgs.
Bothboringsbackfilledbytremiepipewithneatcement.

Northing/Easting:2113831.0699/6044917.407 DdllRig: DirectPush

Elevation: 10' Equipment/Hammer:DirectPush- Macrocore/NASurface

z_ LoggedBy: H.Carter DateCompleted: 11-9-05

=_ Departmentof the Navy
IR Site31

Alameda, California

BoringLog3149 Figure: 50
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Wellor

_; E _- = = Boring Log 3150 = Piezometer
.---E

_ o_ _o _. ==- o ,_ -_ _ DESCRIPTION ,,,-

 1.1 °.o Aspha,t .:::.:':"'.!.-
i_.:_£'._.'i'GravellySAND(SW),darkbrown(10YR3/2),well
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APPENDIX E

GEOTECHNICAL DATA



( ( (
Table E-1

Alameda Sile 31 Soil RI Report
Geotechnical Data

25.0 PSICONFINING STRESS NATIVESTATENATIVESTATEI NATIVESTATE NATWE STATE[ NATIVE STATE

SAMPLE DEPTH, TOTAL VOLUMETRICI DRY Volume of Volume of I Unsaturated I Soil type EFFECTIVE [ EFFECTIVE EFFECTWE [ EFFECTIVE EFFECTIVE ,
SAMPLE SAMPLE MOISTURE WATER BULK Total Fractionof from PERMEABILITY PERMEABILITY PERMEABILITY PERMEABILITY HYDRAULIC [

LOCAT ON ORIENT. VOLUME CONTENT CONTENT, DENSITY Solid Voids Porosity Porosity* Sieve TO AIR (2) TO AIR(2) TO WATER(2,3) TO WATER (2,31 CONDUCTIVITY(2,3_
ID. ft, (1) cc (% wt) FRACTION Vb (g/co) (cc) (cc) (fraction) (fraction) analysis (minidarcy) (cm2) (millidarcy) (cm2) (cm/s)

measured ASTMD2216 ASTM D2216 ASTMD2937 Calculated Calculated Calculated Calculated API RP40 ASTM D5084

31087 0.00-2.00 3132 V 47.70 12.3 0.246 2.00 36.06 11.64 0.24 :::::::::::::::::::::::::::::::::::::::::::medium sand 1.23 1.22E-11 0.322 3.18E-12 3.10E-07

31144 0.00-2.00 3102 V 47.70 9.4 0.172 1.82 32.82 14.89 0.31 0.45 coarsesand 1836 1.81E-08 32.2 3.18E-10 3.08E-05

31081 0.00-2.00 3127 V 29.88 8.9 0.214 2.41 27.21 2.67 0.09 :::::::::::::::::::::':::::::::::::::::::::::...... d 0.826 8.15E 12 0.400 3.94E-12 3.77E 07
31066 0.00-2.00 3122 V 47.70 10.1 0.188 1.86 33.57 14.14 0.30 0.37 medium sand 2810 2.77E-08 2,26 2.23E-11 2.21E 06

31037 0.00-2.00 3113 V 47.70 6.5 0,109 1.69 30.40 17.30 0.36 0.70 coarse sand 5601 5,53E-08 54.6 5.39E-10 5,39E-05

31007 0.00-2.00 3104 V 47.70 11,1 0.210 1.89 33.97 I3.74 0.29 0,27 medium sand 5704 5.63E-08 4.74 4.67E-11 4.69E-06

0.265 2.12 38.32 9.58 0.20 :::::::::::::::::::::::::::::::::::::::::::medium sand 0.604 5.96E-12 0.962 9.49E-12 9.12E-0731088 2.OO-4.00 3132 V 47.90 12.5

31145 2.00- 4.00 3102 V 32.03 14.1 0.286 2.04 24.61 7.42 0.23 !!!_!!i_i_i_i_i!i!::_i_i_i!icoarse sand 8.95 8.83E-11 0.906 8.94E-12 8.65E-07

31082 2.00 - 4.00 3127 V 32.13 8.1 0.154 1.91 23.18 8.95 0.28 0.45 medium sand 1987 1.96E-08 66.2 6.54E-10 6.26E-05

31068 2.00 - 4.00 3122 V 48.88 51.1 0.564 1.10 20.38 28.50 0.58 0.03 s_lt 20.7 2.04E-10 0.064 6.34E-13 6.34E-08

31038 2.00-4.00 3113 V 47.33 10.3 0.181 1,75 31.25 16,07 0.34 0.47 mediurn sand 522 5.15E-09 7.92 7.82E-11 7.83E-06

31008 2.00 4.00 3104 V 48.68 6.5 0.115 1.77 32.54 16.15 0.33 0.65 medium sand 612 6.04E-09 15.7 1.55Ed0 1.56E-05

31039 4.00-6.00 3113 V 47.51 11.6 0.204 1.76 31.48 16.04 0.34 0.39 fine sand 364 3.59E-09 107 1.05E-09 1.06E-04

31009 4.00-6.00 3104 V 47.70 50.6 0.564 1.11 20.05 27,65 0.58 0.03 silt 0.395 3.90E-12 0.053 5.18E-13 5.22E-08

31090 5.00- 7.00 3132 V 47.51 8.9 0.162 1.82 32.70 14.81 0.31 0,48 medium sand 852 8.41E-09 12.5 1.23E-10 1.20E-05

Meanvalue: 4641 16.74 024 1.68 29.45 16.97 037 0.35 182E-(_ 272_-10

Notes:
(1) 5araple Cl"ient a tio_ H = hor_ontaJ; V = verticai (2) Naive State = As l_:eived with pore _ui(J_., plac_ (3) Pe,,_-_a bility to wat_ ar, d cer, d-.:c_.._._..."_eaw_'e d _t .*ah.lrated co_di_a._

(2)Native5tare=Asreceivedwithpore,tit,idamplace
(3) Pe_eab_lity to water _d c oral'activity raea_d at sate'areal condib.ons

• Negative _msahmate(l h'action i_dicates samp|e w Js ove_atu_ated

GrainS.G.: 2.65

Wate_r Den_ty: 1.00 grn/_ 9 871_-09 crab/flarcy P.29F_'eezeandChel'l'y, 1979

C[_ Dralt PinalI_[

_RSite31 _l_da Point E-I July2007



APCL
PTS Laboratories PTS File No: 35694

PHYSICAL PROPERTIES DATA

PROJECT NAME: Alameda.IR Site 31
PROJECT NO: 6229.003

METHODOLOGY: API RP40 ASTM D5084

25.0PSICONFININGSTRESS
NATIVESTATE NATIVESTATE NATIVESTATE

EFFECTIVE EFFECTIVE EFFECTIVE

I I SAMPLE PERMEABILITY PERMEABILITY HYDRAULIC
SAMPLE DEPTH, ORIENT. TO AIR(2) TOWATER(2,3) CONDUCTIVITY(2,3)

ID. ft. (1) (millidarcy) (millidarcy) (cm/s)

31066 N/A V 2810 2.26 2.21E-06

31068 N/A V 20.7 0.064 6.34E-08

31037 N/A V 5601 !54.6 5.39E-05

31038 N/A V 522 7.92 7o83E-06

31039 N/A V 364 107 1.06E-04

31007 N/A V 5704 4.74 4.69E-06

31008 N/A V 612 '15.7 1.56E-05

31009 N/A V 0.395 0.053 5.22E-08

(1)SampleOrientation:H = horizontal;V = vertical(2)NativeState=As receivedwithporefluidsinplace(3)
PermeabilitytowaterandconductivitymeasuredatsaturatedconditionsND= NotDetected



APCL
PTS Laboratories PTS File No: 35694

DRY BULK DENSITY OF IN-PLACE SOIL
(METHODOLOGY: ASTM D2937)

PROJECT NAME: Alameda.IR Site 31
PROJECT NO: 6229.003

METHODOLOGY: MEASURED ASTM D 22161ASTMD 2937
TOTAL VOLUMETRIC

SAMPLE MOISTURE WATER DRY BULK

SAMPLE DEPTH, VOLUME CONTENT CONTENT, DENSITY,
ID. ft. cc (% wt) FRACTION Vb g/cc

31066 N/A 47.70 10.1 0.188 1.86

31068 N/A 48.88 51.1 0.564 1.10

31037 N/A 47.70 6.5 0.109 1.69

31038 N/A 47.33 10.3 0.181 1.75

31039 N/A 47.51 11.6 0.204 1.76

31007 N/A 47.70 11.1 0.210 1.89

31008 N/A 48.68 6.5 0.115 1.77

31009 N/A 47.70 50.6 0.564 1.11

* Vb = BulkVolume



PTSLi{aratories,Inc. (' ( APCL
PTS File No: 35694

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME: Alameda.IR Site 31
PROJECT NO: 6229.003

Median Particle Size Distribution,wt. 3ercent Silt
Mean Grain Size Grain Size Sand Size &

Sample ID Depth, ft. Description(1) mm Gravel Coarse Medium Fine Silt Clay Clay

31066 N/A Medium sand 0.610 16.52 15.34 25.75 31.60 (2) (2) 10.79

31068 N/A Silt 0.014 0.00 0.00 2.27 25.17 46.24 26.33 72.56

31037 N/A Coarse sand 1.863 23.52 24.66 32.67 14.78 (2) (2) 4.37

31038 N/A Mediumsand 0.523 13.67 15.45 25.86 31.66 (2) (2) 13.36

31039 N/A Fine sand 0.301 4.69 6.81 28.11 44.50 (2) (2) 15.90

31007 N/A Medium sand 0.899 18.44 18.50 27.24 25.17 (2) (2) 10.65

31008 N/A Medium sand 1.049 14.76 21.38 33.21 22.64 (2) (2) 8.02

31009 N/A Silt 0.007 0.00 0.00 0.00 3.72 54.64 41.64 96.28

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fractions



PTS Laboratories,Inc. Particle Size Analysis- ASTMD422M

Client: APCL PTS File No: 35694

Project: Alameda JR Site 31 Sample ID: 31066
Project No: 6229.003 Depth, ft: N/A

Sand Silt/Clay IGravel coarse I medium I fine

12 100

10 -- 80

, __ - .60
6 I 7 __ 60 >_

7-- _ 4o _" _ -- ,30 =i-
2 _" : : 'I _ _ i "---- 120,

!/ _= " 1! '];I," ,- lO
0 i i ,// ; _: '1 O

Sieve Size

U.S. Sample Incremental Cumulative Cumulative Weight Percent grsatar than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Pardcle Size

Inches I Millimeters Screen No. grams percent percent percent Value Inches Millimetersm

0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.95 0.3042 7.726
0.4922 12.501 -3.64 1/2 0.00 O.00 O.OO 10 -2.65 0.2473 6.281
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -2.28 0.1915 4.863
0.2500 6.351 -2.67 1/4 3.81 9.74 9.74 25 -1.73 0.1310 3.327
0.1873 4.757 -2.25 4 2.65 6.78 16.52 40 -0.18 0.0446 1.133
0.1324 3.364 -1.75 6 3.26 8.34 24.85 50 0.71 0.0240 0.610
0.0787 2.000 -1.00 10 2.74 7.01 31.86 60 1.40 0.0150 0.380
0.0557 1.414 .-0.50 14 1.87 4.78 36.64 75 2.37 0.0076 0.193
0.0394 1.000 0.00 18 2.05 5.24 41.88 84 3.01 0.0049 0.124
0.0278 0.707 0.50 25 2.06 5.27 47.15 90 3.86 0.0027 0.069
0.019/ 0.500 1.00 35 2._1 rS._l 53.82 95 4._0 0.001_ 0.L)41
0.01_58 0.420 1.25 4U 1.4_ 3.1_ b/.61
0.8139 0.364 1.80 45 1.80 4:09 6L/0 Measure I Trask I Inman I Folk-Ward
0.0098 0.250 2.00 60 3.41 8.72 70.42 _led=an,ptl= 0.(1 0.71 0.71
0.0070 0.177 2.50 80 2.40 6.14 76.55 Median,in. 0.0240 0.0240 0.0240
0.0049 0.125 3.00 120 2.88 7.36 83.92 Median,mm 0.610 0.610 0.610
0.0029 0.074 3.75 200 2.07 5.29 89.21
0.0021 0.053 4.25 270 1.39 3.55 92.76 Mean, phi -0.82 0.36 0.48
0.0015 0.037 4.75 400 0.81 2.07 94.84 Mean, in. 0.0693 0.0306 0.0282

PAN 2.02 5.16 100.00 Mean, mm 1.760 0.776 0.716

Sorting 4.152 2.647 2.467
Skewness 1.314 -0.t32 -0.051
Kurtosls U.ZbZ U.428 U./53

Grain Size Description Mediumsand
IASTM-USCSScale} IbasedonMeanfromTraskI

Description Retained Weight
on Sieve # Percent

Gravel 4 lr5.52

Coarse Sand 10 15.34

(_ Medium Sand 40 25.75
Fine Sand 200 31.60

Sil'dClay <2uu lu.fY
TOTALS 39.11 100.00 100.00 Total 100

© PTS Laboratories,Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTSLaboratories,Inc. Particle SizeAnalysis- ASTMD4464M

Client: APCL PTSFile No: 35694
Project: Alameda.IR Site 31 Sample ID: 31068

Project No: 6229,003 Depth, ft: N/A

GL_ Sand Size Silt [Claycrs J. medium I fine
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Particle Size, mm

Sample Increment Cumulative Cumulative Weight Percent greater than

Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches i MIInmetem Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.OO 5 1.51 0.0138 0.350
0.1873 4.757 -2.25 4 0.0O 0.00 0.00 10 1.76 0.0116 0.294
0.1324 3,364 -1,75 6 0,00 0,00 0,00 16 2.14 0,0089 0,226
0.0787 2.000 -1.00 10 0,00 0,00 0,00 25 3.35 0,0039 0.098
0,0468 1.189 -0.25 18 O.00 O.00 0,00 40 5.40 0.0009 0.024
0,0331 0.841 0,25 20 0.16 0,16 0,16 50 6.18 0,6005 0.014
0,0278 0.707 0,50 25 0.24 0.24 0,40 60 6,82 0,0003 0,009
0,0234 0,595 0.75 30 0.13 0.13 0.53 75 7,75 0.0002 0.005
0.0197 0.500 1.00 35 0.33 0.33 0.86 84 8.40 0.0001 0.003
0.0166 0.420 1.25 40 1.41 1.41 2.27 90 8.98 0.0001 0.002
0.0139 0.354 1.50 45 2.48 2.48 4.75 95 9.76 0.0000 0.001
0.0117 0.297 1.75 50 5.00 5.00 9.75

0.0098 0.250 2.00 60 4.35 4.35 14.10 Measure I Tresk I Inman | Folk-Ward
0.0083 0.210 2.25 70 3,31 3,31 17,41 Vledian,phi 6.18 5,18 6.18
0,0070 0,177 2.50 80 2,17 2,17 19,58 Vledian,in, 0,0005 0.0005 0,0005
0,0059 0,149 2,75 100 1,65 1.65 21,23 Vledian,mm 0,014 0.014 0.014
0,0049 0.125 3,00 120 1,57 1,57 22,80

0.0041 0.105 3.25 140 1.57 1.57 24.37 _lean,phi 4.29 5.32 5.60
0.0035 0.088 3.50 170 1.54 1.54 25.91 _lean,in. 0.0020 0.0010 0.0008
0.0029 0.074 3.75 200 1.53 1.53 27.44 Vlean,mm 0.051 0.025 0.021
0.0025 0.063 4.00 230 1.52 1.52 28.96
0.0021 0.053 4.25 270 1.53 1.53 30.49 Sorting 4.596 3.172 2.836
0.00174 0.0442 4.50 325 1.61 1.61 32.10 Skewness 1.540 -0.271 -0.201
0.00146 0.0372 4.75 400 1.77 1.77 33.87 <urtosis 0.159 0.300 0.768

0.00123 0.0313 5.00 450 2.03 2.03 35.90 GrainSize Description Silt
0.000966 0.0250 5.32 500 3.11 3.11 39.01 IASTM-USCSSCaleI IbasedonMeanfromTrask_
0.000790 0.0201 5.64 635 3.75 3.75 42.76

0.000615 0.0156 6.00 4.66 4.66 47.42 Description Retained Weight
0.000435 0.0110 6.50 7.35 7.35 54.76 on Sieve # Percent
0,000308 0,00781 7.00 8.21 8.21 62.97 Gravel 4 0.00
0,000197 0.00500 7.65 10.70 10.70 73.67 CoarseSand 10 0.00
01000077 0.00195 9.00 16,60 16.60 90,27 MediumSand 40 2,27
0,000038 0,000977 10.00 6,20 6.20 96,47 FineSand 200 25.17
0.000019 0.000488 11,00 3.19 3.19 99,66 Silt >0.005 mm 46,24

0,006015 0.000375 11,38 0.34 0.34 100,00 Cla}' <0,005mm 26,33
TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories,Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories,Inc, Particle SizeAnalysis- ASTMD422M

Client: APCL PTS File No: 35694

Project: Alameda.IR Site 31 SampleID: 31037L
Project No: 6229,003 Depth,ft: N/A

SandI Gravel I coarse i meO,um j fine I Silt/clay ]
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Sieve Size

U.S. Sample ncrementel Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches IMillimeters
0.9844 25.002 4.64 1 0.00 0.00 0.00 5 -3.42 0,4219 10.716
0.4922 12.501 -3.64 112 0.00 0.00 0.00 10 -3.17 0.3535 8.980
0.3740 9.500 -3.25 318 2.20 8.91 8.91 16 -2.72 0.2595 6.591
0.2500 6.351 -2.67 1/4 1.93 7.81 16.72 25 -2.17 0.1776 4.512
0.1873 4.757 -2.25 4 1.68 6.80 23.52 40 -1.41 0.1046 2.656
0.1324 3.364 -1.75 0 2.39 9,68 33.20 50 -0.90 0.0734 1.863
0.0787 2.000 -1.00 10 3.70 14.98 48.18 60 -0.32 0.0492 1.251
010557 1.414 -0.50 14 2.20 8.91 57.09 75 0.74 0.0235 0.597
0.0394 1.000 0.00 18 2.03 8.22 66,30 84 1.57 0.0133 0.337
0.0278 0.707 0.50 25 1.67 6.76 72.06 90 2.63 0.0064 0.161
U.019/ U.5U0 1.U0 3b 1.4,_ b..99 /8.0_5 9b _.bb 0.0U34 U.0_6
0.01rS_ U.42U 1.2b 4U 0._9 2.i'9 _0._5

0.0139 0:354 150 46 0.63 2.55 83140 Measure I Trask I Inman I Folk-Ward
0.0098 0.250 2.00 60 1.06 4.29 87.69 _leo=an,pm -0.90 -0.90 -0.90
0.0070 0.177 2.50 80 0.28 1.13 88.83 _ledian,in. 0.0734 0.0734 0.0734
0.0049 0.125 3.00 120 1.11 4.49 93.32 vledian,mm 1.863 1.863 1.863
0.0029 0.074 3.75 200 0.57 2.31 95.63
0:002i 0.053 4.25 270 0.36 1.46 97.09 _lean,phi -1.35 -0.58 -0.68
0.0015 0.037 4.75 400 0.22 0.89 97.98 _lesn,in. 0.1006 0.0587 0.0632

PAN 0.50 ;).02 100.00 _lean.mm 2.554 1.490 1.605

3orting 2.750 2.145 2.128
3kewness 0.881 0.150 0.213
C.urtosis U.ZZZ 0._24 0.9/8

Grain Size Description I Coarsesand
{ASTM-USCSScalel I IbasecionMeanfromTrask}

Description Retained Weight
on Sieve # Percent

Gravel 4 23.52
Coarse Sand 10 24.66

_1 MediumSand 40 32.67

Fine Sand 200 14.78

Silt/Clay <;'00 4.31
TOTALS 24.70 100.00 100.00 Total 100

© PTS Laboratories,Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTSLaboratories,Inc Particle Size Analysis- ASTM D422M

Client: APCL PTS File No: 35694

Project: Alameda.IR Site 31 Sample ID: 31038

Project No: 6229.003 Depth, ft: N/A

Sand

I Gravel I coarseI medium I fine I s"'c'ayI
12 100

_ 90

10 " -- _ 80

=_ 8 / 7° =<

6 /_ • 50 e

2 _ ii i

• _,_'_ • -10
/

0 ; / ": LI . I 0

Sieve Size o.

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than

Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

_IP inches.IMillimetersScreen No, grams percent percent percent Value Inches "[Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -3.20 0.3616 9.190
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.61 0.2396 6.087
0.3740 9.500 -3.25 3/8 1.50 4.61 4.61 16 -2.00 0.1578 4.009
0.2500 6.351 -2.67 1/4 1.55 4.76 9.37 25 -1.29 0.0961 2.442
0.1873 4.757 -2.25 4 1.40 4.30 13.67 40 0.14 0.0358 0.909
0.1324 3.364 -i.75 6 1.54 4.?'3 18.40 50 0.93 0.0206 0.523
0.0787 2.000 -1.00 10 3.49 10.72 29.12 60 1,60 0.0130 0.329
0.0557 1.414 -0.50 14 1.38 4.24 33.35 75 2.55 0.0067 0.171
0.0394 1.000 0.00 18 1.66 5.10 38.45 84 3.43 0.0037 0.093
0.0278 0.707 0.50 26 1.83 5.62 44.07 90 4.40 0.0019 0.047
U.019/ 0.5U0 1.U0 3_ Z22 5.82 50.89 95 3.16 L).0044 0112
0.0166 0.420 1.25 4U 1.3_5 4.U8 54.98
O.OT3_ 0.354 1.50 45 099 3.04 58_02 Measure I Trask I Inman I Folk-Ward
0.0098 0.250 2.00 60 3.12 9.58 67.60 vleduan,phi 0.93 0.93 0.93
0.0070 0.177 2.50 80 2,21 6.79 74.39 k'ledian, in. 0,0206 0.0206 0.0206
0.0049 0.125 3.00 120 1,99 6.11 60.50 _edian, mm 0.523 0.523 0.523
0.0029 0.074 3.75 200 2.00 6.14 86.64
0.0021 0.053 4.25 270 0.76 2.33 88.97 '_ean,phi -0.39 0.71 0.79
0.0015 0.037 4.75 400 1.14 3.50 92.48 Vlean,in. 0.0514 0.0240 0.0228

PAN 2.45 7.52 100.00 Vlean,mm 1.306 0.610 0.580

Sorting 3.782 2.716 2.321
Skewness 1.234 -0.082 -0.191
K,urtosls O.188 U.1fO 0.6 f9

Grain Size Description I Mediumsand
IASTM-USCSScale} I IbasedonMeanfromTraskI

Description I Retained I Weight
I on Sieve # I Percent

Gravel
Coarse Sand 10 15.45
Medium Sand 40 25.86

Fine Sand 200 31.66
<2UU 13.:t,U

TOTALS 32.56 100.00 100.00 Total 100

© PTSLaboratories,Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



J PTS Laboratories,inc. Particle Size Analysis- ASTM D422M

APCL PTS File No: 35694

: Alameda.IR Site 31 Sample ID: 31039

Project No: 6229.003 Depth, ft: N/A

SandI Gra e,Ico,roe, medium I fine I si c,o,I
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_ • 20

_L 10

O : : "r '_ 0

Sieve Size 0.

I l U.S.lS.mp,.I,nc--n°,Cumu,.,,v..Cumu,.Ov.W.,oh,,--nt--r,h.nOpening Phi of Sieve Weight I Weight, Weight, Weight I Phi I Particle Size

Inches IM..rnetar_lScreen I .o. I grams I percent percent percent I Value l Inches JMillimatars09_, 25.002 -4.54 1 000 000 0.00 5 -2.19 0.1797 4.565
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -1.27 0.0949 2.411
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -0.39 0.0517 1.312
0.2500 6.351 -2.67 1/4 1.09 3.13 3.13 25 0.48 0.0283 0.719
0.1873 4.757 -2.25 4 0.54 1.55 4.69 40 1.27 0.0163 0.414
0.1324 3.364 -'1.75 6 0.92 2.64 7.33 50 1.73 0.0119 0.301
0.0787 2.000 -1.00 10 1.45 4.17 11.50 60 2.16 0.0088 0.223
0.0557 1.414 -0.50 14 1.22 3.51 15.00 75 2.99 0.0050 0.126
0.0394 1.000 0.00 18 1.60 4.60 19.60 84 3.74 0.0029 0.075
0.0278 0.707 0.50 25 1.97 5.66 25.27 90 4.54 0.0017 0.043
0.{.)19[ L).500 1.O0 35 Z.91 6.3t5 33.63 9b Z.93 6.ugbz U.131
U.UI_ 0.420 1.Zb 40 2.06 5.9_ 39.61

0.0139 0.354 1.50 45 1.51 4.34 43.95 Measure I Tresk I Inman I Folk-Ward
0.0098 0.250 2.00 60 4.54 13.05 57.00 _edian, phi 1.73 1.73 1.73
0.0076 0.177 2.50 80 3,19 9.17 66.17 _ledian,in. 0.0119 0.0119 0.0119
0.0049 0.125 3.00 120 3.15 9.05 75.22 _edian, mm 0.301 0.301 0.301
0.0029 0.074 3,75 200 3.09 8.88 84.10
0.0021 0.053 4.25 270 '1.i3 3.25 87.35 Vlean,phi 1.24 1.67 1.69
0.0015 0.037 4.75 400 1.58 4.54 91.89 Vlean,in. 0.0166 0.0123 0.0122

PAN 2.82 8.11 100.00 _lean,mm 0.422 0.313 0.309

Sorting 2.388 2.066 1.809
Skewness 1.000 -0.028 -0.280
_urtosls U.12b 0.239 O.636

Grain Size Description Fine sand
IASTM-USCSScaleI IbasedonMeanfromTraskI

Description Retained Weight
on Sieve # Percent

Gravel 4 4J59
Coarse Sand 10 6.81

_1 MediumSand 40 28.11

FineSand 200 44.50

Silt/Clay <'zou 1b.90
TOTALS 34.79 100.00 100.00 Total 100

© PTS Laboratories,Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTSLaboratories,Inc. Particle Size Analysis -ASTM D422M

Client: APCL PTS File No: 35694

Project: Alameda,IR Site 31 SampleID: 31007

Project No: 6229.003 Depth, ft: N/A

SandI Gravel Icoo.e,medium I fine I si C'ay J
12 100

Sample Cumulative Weight Percent greater than
Opening Phi of Weight Weight, Weight, Weight Phi Particle Size

Inches Millh,et=,= Screen grams percent percent percent Value Inches Millimeters

0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.89 0.2923 7.424
0.4922 12.501 -3.64 112 0.00 0.00 0.00 10 -2.59 0.2374 6.031
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -2.35 0.2006 5.094
0.2500 6.351 -2.67 1/4 2.40 8.16 8.16 25 -1.90 0.1467 3.726
0.1873 4.757 -2.25 4 3.02 10.27 18.44 40 -0.73 0.0653 1.657
0.i324 3.364 -1.75 6 2.74 9.32 27.76 50 0.15 0.0354 0.899
0.0787 2.000 -1.00 10 2.70 9.18 36.94 60 0.96 0.0203 0.515
0.0557 1.414 -0.50 14 1.66 5.65 42.59 75 2.07 0.0094 0.238
0.0394 1.000 0.00 18 1.67 5.68 48.27 84 2.95 0.0051 0.129
0.0278 0.707 0.50 25 1.66 5.65 53.91 90 3.84 0.0027 0.070
U,019/" U.bUU 1.UU 3b 1.9_ _._ / _U.b6 Yb 4.1_9 U.UOlb O.U3Y
U.U16_ O.4ZU 1.Zb 4U 1.O_ 3.61 f_4.16

U.0139 0.354 1.50 46 1.U4 3.54 67.72 Measure Track Inman Folk-Ward
0.0098 0.250 2.00 60 1.94 6.60 74.32
0.0070 0.177 2.50 80 1.43 4.86 79.18 _edian, in. 0.0354 0.0354 0.0354
0.0049 0.125 3.00 120 1.56 5.31 84.49 Median,mm 0.899 0.899 0.899
0.0029 0.074 3.75 200 1.43 4.86 89.35
0.0021 0.053 4.25 270 1.02 3.4"/ 92.82 -0.99 0.30 0.25
0.0015 0.037 4.75 400 0.62 2.11 94.93 _ean, in. 0.0780 0.0319 0.0330

PAN 1.49 5.07 100.00 ,turn 1.982 0.811 0.839

3.956 2.651 2.474
1.048 0.056 0.126

Kurtosls U.Z93 0,429 U.163

Grain Size Description Mediumsand

Description Retained Weight
on Sieve # Percent

CoarseSand 10 18.50
MediumSand 40 27.24

Fine Sand 200 25.17
<2U0 10._b

TOTALS 29.40 100.00 100.00 Total 100

© PTS Laboratories,Inc. Phone:(562) 907-3607 Fax: (562) 907-3610



PTS Laboratories,Inc. Particle Size Analysis- ASTMD422M

Client: APCL PTS File No: 35694

Project: Alameda JR Site 31 SampleID: 31008

Project No: 6229.003 Depth,ft: N/A

Sand

J Gi'avel I coarse i medium I fine I s" c'ayI
16 _ 100

14 _ 90

, 80

12
=_ 70 =_

_. lO 60 ,_
"._ 8 ; J 50

- -.c . J -- 40 =

F o
30 _

' 20

2 _ :' I i I r_"

f , i II 10, II

Sieve Size a_

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches I Millimeters Screen NO. grams percent percent percent Value Inches IMilllmetere
0.9844 25,002 -4.64 1 0.0O 0.00 0.00 5 -2.96 0.3074 7,807
0.4922 12,501 -3.64 1/2 0.00 0,00 0.00 10 -2.68 0.2526 6,415
0.3740 9.500 -3.25 3/8 0,00 0,00 0.00 16 -2.17 0,1769 4,492
0,2500 6.351 -2.67 1/4 4,49 10.26 10,26 25 -1.60 0.1196 3,038
0,1873 4.757 -2,25 4 1,97 4,50 14,76 40 -0.75 0.0660 1,677
0.i324. 3.364 -1.75 6 3.30 7.54 22.29 50 -0.07 0.0413 1.049
0.0787 2.000 -1.00 10 6.06 13.84 36.14 60 0.65 0.0251 0.637
0.0557 '1.414 -0.50 i4. 3.33 7.61 43.74 75 1.72 0.0120 0.304
0.0394 1.000 0.O0 18 3.18 7.26 51.01 84 2.57 0.0066 0,168
0.0278 0.707 0.50 25 2.96 6.76 57.77 90 3.41 0.0037 0.094
0.010/ U,500 1.00 35 _.2( (.4/" Oh.Z4 95 4.5_1 0.0U10 U.042
0.U1_ U.420 1.Zb 40 1.00 4.11 rSU.3b

0.0139 0.354 1.50 45 1.16 2.65 72.00 Measure I Tresk I Inman I Folk-Ward
0.0098 0.250 2.00 60 3.02 6.90 78.89 Median, pill -0.07 -0.07 -0.07
0.0070 0.177 2.50 80 1,96 4.48 83.37 Median, in. 0.0413 0.0413 0.0413
0.0049 0.125 3.00 120 1.87 4.27 87.64 Median, mm 1.049 1.049 1.049
0.0029 0.074 3.75 200 1.90 4.34 91.98
0.0021 0.053 4.25 270 0.70 1.60 93.58 Mean, phi -0.74 0.20 0.11
0.0015 0.037 4.75 400 0.95 2.17 95.75 Mean, in. 0.0658 0.0342 0.0364

PAN '1.86 4.26 100.00 Mean, mm 1.671 0.869 0.925

Sorting 3.161 2.371 2.328
Skewness 0.916 0.115 0.173
Kurtosls U.Zlt_ U.591 U.9;51

Grain Size Description Mediumsand
IASTM-USCSScaleI IbasedonMeanfromTraskI

Descdption Retained Weight
on S eve # Percent

Gravel 4 14.76
CoarseSand 10 21.38

_lJ MediumSand 40 33.21
Fine Sand 200 22.64

Silt/Clay <;'OU _.U2
TOTALS 43.78 100.00 100.00 Total 100

© PTS Laboratories,Inc. Phone:(562) 907-3607 Fax:(562) 907-3610



PTSLaboratories,Inc. Particle Size Analysis -ASTM D4464M

Client: APCL PTSFileNo: 35694
Project: Alameda.IR Site 31 Sample ID: 31009

Project No: 6229.003 Depth, ft: N/A

Sand SizeIG lc.,meOi.m, °he I S,,, O'°Yl
25 100

-- F go

20 / 8070

.-15 60 _"
-o 50 >

I 30 rj

5 i 20

_ 10

_ -_ 0 d 0 d d 0 d 0 c_ Q c_ _. o o o
0 0 0 o 0 0 0o 0 0

o o

Partlcle Size, mm

Sample Increment Cumulative Cumulative Weight Percent greater than

Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 4.00 0.0025 0.062
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 4.60 0.0016 0.041
0.1324 3.364 -i.75 6 0.00 0.00 0.00 16 5.10 0.0011 0.029
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 5.69 0.0008 0.019
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 6.61 0.0004 0.010
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 7.19 0,0003 0.007
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 7.74 0,0002 0.005
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 8.62 0.0001 0.003
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 9,22 0.0001 0.002
0.0166 0.420 1.25 40 0.0O 0.00 0.00 90 9.75 0.0000 0.001
0.0i 69 0.354 1.50 45 0.00 0.00 0.00 95 10.33 0.0000 0.001
0,0117 0.297 1.75 50 0,00 0.00 0.00

0.0098 0.250 2.00 60 0.00 0.00 0.00 Measure I Trask I Inrush I Folk-Ward
0.0083 0.210 2.25 70 0.00 0.00 0.00 Median,phi 7.19 7.19 7.19
0.0070 0.177 2.50 80 0.01 0.01 0.01 Vledian,in. 0,0003 0.0003 0.0003
0.0059 0.149 2.75 100 0.17 0.17 0.18 _ledian,mm 0,007 0.007 0.007
0.0049 0.125 3.00 120 0.67 0.67 0.85
0.0041 0.105 3.25 140 0.96 0.96 1.81 _lean,phi 6.51 7.16 7.17
0.0035 0.088 3.50 170 0.93 0.93 2.74 _lean,in. 0.0004 0.0003 0.0003
0.0029 0,074 3.75 200 0.98 0.98 3.72 _lean,rnm 0.011 0.007 0.007
0.0025 0.063 4.00 230 1.28 1.28 5.00
0.0021 0.053 4.25 270 1.73 1.73 6.73 Sorting 2.764 2.061 1.989
0.00174 0.0442 4.50 325 2.20 2.20 8.93 Skewness 1.024 -0.013 -0.010
0.00146 0.0372 4.75 400 2.61 2.61 11.54 Kurtosis 0.211 0.536 0.884

0.00123 0.0313 5,00 450 3,03 3.03 14.57 GrainSize Description Silt
0.000986 0.0250 5.32 500 4.51 4.51 19.08 IASTM-USCSSCaleI IbasedonMeanfromTtask_
0.000790 0.0201 5.64 635 5.15 5.15 24.23

0.000615 0.0156 6.00 5.86 5.86 30.10 Description Retained Weight
0.000435 0.0110 6.50 8.01 8.01 38.11 on Sieve # Percent
0.000308 0.00781 7.00 8.44 8.44 46.55 Gravel 4 0.00
0.000197 0.00500 7.65 11.80 11.80 58.36 CoarseSand 10 0.00
0.000077 0.00195 9.00 23.10 23.11 81.46 MediumSand 40 0.00
0.000038 0.000977 10.00 11.40 11.40 92.87 FineSand 200 3.72
0.000019 0.000488 11.00 6.44 6.44 99.31 Silt >0.005 mm 54.64

0.000015 0.000375 11.38 0.69 0.69 100.00 Cla_ <0.005 mm 41.64
TOTALS 100.00 100.00 100.00 Total 100

© PTSLaboratories,Inc. Phone: (562) 007-3607 Fax: (562) 907-3610



APCL
P'rS Laboratories PTSFileNo:35714

_, PHYSICALPROPERTIESDATA

PROJECT NAME: Alameda, IR Site 31
PROJECT NO: 6229.003

METHODOLOGY: API RP40 ASTM D5084

25.0PSI CONFININGSTRESS
NATIVESTATE NATIVESTATE NATIVESTATE

EFFECTIVE EFFECTIVE EFFECTIVE

I ISAMPLE DEPTH, ORIENT. TOAIR (2) TO WATER(2,3) CONDUCTIVITY(2,3)
ID. ft. (1) (millidarcy) (rnillidarcy) (cm/s)

31087 N/A V 1.23 0.322 3.10E-07

31088 N/A V 0.604 0.962 9.12E-07

31090 N/A V 852 12.5 1.20E-05

31144 N/A V 1836 32.2 3.08E-05

31145 N/A V 8.95 0.906 8.65E-07

31081 N/A V 0.826 0.400 3.77E-07

31082 N/A V 1987 66.2 6.26E-05

(1)SampleOrientation:H = horizontal;V = vertical(2)NativeState=As receivedwithporefluidsinplace(3)
Permeabilitytowaterandconductivitymeasuredatsaturatedconditions



APCL
PTS Laboratories PTS File No: 35694

_, DRYBULKDENSITYOF IN-PLACESOIL
(METHODOLOGY: ASTM D2937)

PROJECT NAME: Alameda.IR Site 31
PROJECT NO: 6229.003

METHODOLOGY:MEASURED ASTMD22161ASTMD2937

TOTAL VOLUMETRICII SAMPLE MOISTURE WATER DRY BULK

SAMPLE DEPTH, VOLUME CONTENT CONTENT, DENSITY,

ID. ft. cc (% wt) FRACTION Vb g/cc

31087 N/A 47.70 12.3 0.246 2.00

31088 N/A 47.90 12.5 0.265 2.12

31090 N/A 47.51 8.9 0.162 1.82

31144 N/A 47.70 9.4 0.172 1.82

31145 N/A 32.03 14.1 0.286 2.04

31081 N/A 29.88 8.9 0.214 2.41

31082 N/A 32.13 8.1 0.154 1.91

* Vb = Bulk Volume



S Laboratories,Inc. { i{' ;L
PTS FileNo: 35714

PARTICLE SIZE SUMMARY

(METHODOLOGY: ASTM D422)

PROJECT NAME: Alameda, IR Site 31
PROJECT NO: 6229,003

Description Median ParticleSize Distribution,wt, percent
USCS/ASTM Grain Size, Gravel Sand Size Silt/Clay

Sample ID Depth, ft. (1) mm Coarse Medium Fine

31087 N/A Medium sand 1.093 20.30 18.00 30.86 24.40 6.45

31088 N/A Medium sand 0.643 10.60 14.08 36.20 27.69 11.44

31090 N/A Medium sand 0.448 10.46 11.32 30.26 39.13 8.83

31144 N/A Coarse sand 1.286 20.85 18.28 39.22 16.44 5.20

31145 N/A Coarse sand 1.737 21.09 25.13 33.08 15.65 5.05

31081 N/A Coarse sand 1.178 22.60 18.15 31.28 22.02 5.94

31082 N/A Medium sand 0.393 1.51 9.55 37.00 42.05 9.89

(1) based on Mean fromTrask



PTSLaboratories,Inc. Particle Size Analysis- ASTM D422M

Client: APCL PTS File No: 35714

, Project: Alameda, IR Site 31 Sample ID: 31087
Project No: 6229,003 Depth, ft: N/A

I I Sand Silt]ClayGravel coarse I meouum I nne

16 100

14 . __ _ 90
8O

12
-- 70 _

10 - 60

8 50

i

6 40=,v , _ E
. - _ 1 __ 30

4 _ il _ ---
1 l

_ ". r _ l l-- 20

2 l F iii: _l l- , --_ 10!1 :/ ,0 : : ' 0

Sieve SIze _ _ e_ _ L

U.S. Sample Incremental! Cumulative Cumulative Weight Percent greater than

Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches JMillimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25,002 -4.64 1 0,00 0,00 0,00 5 -3.04 0,3236 8,219
0.4922 12.501 -3,64 1/2 0,00 0,00 0.00 10 -2,83 0,2800 7.111
0,3740 9.500 -3,25 3/8 0,00 0,00 0.00 16 -2,53 0.2274 5.776
0,2500 6.351 -2,67 1/4 13.00 13.90 13.90 25 -1,88 0.1449 3,881
0.1873 4.757 -2.25 4 5.98 6.39 20,30 40 -0.89 0.0729 1,851
0.1324 :3.364 -1.75 6 5.95 6.36 26.66 50 -0.13 0.0430 1.093
0.0787 2.000 -1.00 10 10.88 11.63 38.29 60 0.61 0.0258 0.654
0.0557 1.414 -0.50 14 7.i5 7.65 45.94 75 1.69 0.0122 0.310
0.0394 1.000 0.00 18 5.12 5.47 51.41 84 2.37 0.0076 0.194
0.0278 0.707 0.50 25 6.52 6.97 58.38 90 3.04 0.0048 0.122
0.919/ U.bUO 1.UU 3b 6.(;_ /.20 `sb.bB 9b 4.2.5 U.UUZ1 U.0`53
U.U1`56 U,42U 112b 4U 3.34 3,bf `59.1`5

0.013Y _ 1.50 45 2.31 2141 71.62 MeasureI Trask I Inman I Folk-Ward
0.0098 0.250 2.00 60 8.34 8.92 80.54 Meapan,pill -0.1_ -0.13 -0.13
0.0070 0.177 2.50 80 4.43 4.74 85.28 Median,in. 0.0430 0.0430 0.0430
0.0049 0.125 3.00 120 4.24 4.53 89.81 Median.mm 1.093 1.093 1.093
0.0029 0.074 3.75 200 3.50 3.74 93.55
0.0021 0.053 4.25 270 1.35 1.44 95.00 Mean, phi -1.00 -0.08 -0.10
0.0015 0.037 4.75 400 1.77 1.89 96.89 Mean, in. 0.0786 0.0417 0.0421

PAN 2.91 3.ii 100.00 Mean, mm 1.996 1.059 1.070

Sorting 3.446 2.448 2.328
Skewness 0.977 0.019 0.110
_,urtosls 9._41 U.4`59 U.`5_T

Grain Size Description Medium sane
{ASTM-USCSScale/ IbasedonMeanfromTrask

Description Retained Weight
on Sieve # Percent

Gravel 4 20.30
CoarseSand 10 18.00
Medium Sand 40 30.86

Fine Sand 200 24.40

Silt/Clay <200 {5.4`5
TOTALS 93,52 100,00 100.00 Total 100

© PTS Laboratories,Inc, Phone: (562) 907-3607 Fax: (562) 907-3610



Laboratories,Inc ParticleSize Analysis- ASTMD422M

Client: APCL PTSFile No: 35714
Project: Alameda,IRSite31 Sample ID: 31088
Project No: 6229,003 Depth, ft: N/A

Sand

[ Gravel I coarse, meo,um , nne I siluclay
10 100

9 -- -- _ 90
__ i

8 _ 80
i

=_ 7 i-- 70

60 ca

-

0 : _ 0

Sieve Size _ _

U.S. Sample Incmmenta Cumulative Cumulative Weight Percent greater than

Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size
Inches Millimeters Screen No. grams percent percent percent Value Inches Millimetem
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.85 0.2832 7.194
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.32 0.1972 5.008
0.3740 9.500 -3.25 318 0.00 0.00 0.00 16 -1.72 0.1299 3.299
0.2500 6.351 -2.67 1/4 2.33 7.24 7.24 25 -0.98 0.0775 1.968
0.1873 4.757 -2.25 4 1.08 3.36 10.60 40 0.00 0.0394 1.001
0.1324 3.364 -1.75 6 1.63 5.07 15.66 50 0.64 0.0253 0.643
0.0787 2.000 -1.00 10 2.90 9.01 24.67 60 1.20 0.0171 0.435
0.0557 1.414 -0150 14 2.24 6.96 :3ii_3 75 2.31 0.0079 0.202
0.0394 1.000 0.00 18 2.70 8.39 40.02 84 3.06 0.0047 0.120
0.0278 0.707 0.50 25 2.41 7,49 47.51 90 3.99 0.0025 0.063
0.0197 O.._OU 1.OU 3b 2.90 9.01 bf3.b3 9b 4._9 U.U019 0.O4_
0,01[5i5 O.420 1.Zb 40 1.40 4.:55 6U.U_

0.0139 O_35_ 17-50 4_ 1.45 4.51 6_38 Me_su_e | Trask I Inman I Folk-Ward
0.0098 0.250 2.00 60 2.25 6.99 72.37 Meo_an,pn= 0._4 0.64 O.64
0.0070 0.177 2.50 80 1.37 4.26 76.63 Median, in. 0.0253 0.0253 0.0253
0.0049 0.125 3.00 120 2.25 6.99 83.62 Median, mm 0.643 0.643 0.643
0.0029 0.074 3.75 200 1.59 4.94 88.56
0.0021 0.053 4.25 270 0.98 3.05 91.8_ Mean, phi -0.12 0.67 0.66
0.0015 0.037 4.75 400 0.96 2.98 94.59 Mean, in. 0.0427 0.0248 0.0250

PAN 1.74 5.41 100.00 Mean, mm 1.085 0.630 0.634

Sorting 3.122 2.390 2.292
Skewness 0.981 0.012 0.025
KurtosIs U.1t9 0.51b 0.903

Grain Size Description Mediumsanc
IASTM-USCSScale} IbasedonMeanfromTrask

Description Retained I Weight
on $ eve # I Pement

Gravel 4 10.50
Coarse Sand 10 14.08
MediumSand 40 36.20

FineSand 200 27.69

Silt/Clay <20U 11.44
TOTALS 32.18 100,00 100.00 Total 100

© PTS Laboratories,Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories,Inc. Particle Size Analysis- ASTM D422M

Client: APCL PTS File No: 35714

Project: Alameda, IR Site 31 Sample ID: 31090
Project No: 6229.003 Depth, ft: N/A

Sand

I Grave, I coarse i mea,um I ,ne I Silt/Clay

16 100

1214 __ _ 8090
.,,/' 70 _
/

__ --

_" i; 30e,

0 _ _ "/ 0

Sieve Size

U.S. Sample Incrementa Cumulative Cumulative Weight Percent greater than

Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size• L Mill;._e_ Screen No. grams percent percent percent Value Inches Millimeters

0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.86 0.2864 7.274
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.32 0.1960 4.978
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -1.52 0.1126 2.861
0.2600 6.351 -2.67 1/4 5.89 7.54 7.54 25 -0.72 0.0649 1.647
0.1873 4.757 -2.25 4 2.20 2.92 10.46 40 0.62 0.0257 0.652
0.1324 3.364 -1.75 6 2.21 2.93 13.39 50 1.16 0.0176 0.448
0.0787 2.000 -1.00 10 6.33 8.39 21.78 60 1.64 0.0127 0.322
0.0557 1.4i4 -0.50 14 4.34 5.75 27.53 75 2.31 0.0080 0.202
0.0394 1.000 0.00 18 3.58 4.75 32.28 84 2.92 0.0052 0.132
0.0278 0.707 0.50 26 4.36 5.78 38.06 90 3.61 0.0032 0.082
U.U19( U.bUU 1.UU 35 6.3U _.;55 46.41 95 4.(_2 U.UUI{_ U.041
U.U1_6 U.42U 1.25 48 4,25 b._53 52.(}4

0.O139 0T552F [50 45 3.19 4_23 56;27 M_as#r_ I Trask I Inman I Folk-Ward
0.0098 0.250 2.00 60 10.42 13.81 70.08 Median, phi 1.16 1.1t_ 1.16
0.0070 0.177 2.50 80 6.04 8.01 78.09 Median, in. 0.0176 0.0176 0.0176
0.0049 0.125 3.00 120 5.27 6.99 85.07 Median, mm 0.448 0.448 0.448
0.0029 0.074 3.78 200 4.60 6.10 91.17
0.0021 0.053 4.25 270 1.46 1.94 93.11 Mean, phi 0.11 0.70 0.86
0.0015 0.037 4.75 400 1.95 2.58 95.69 Mean, in. 0.0364 0.0242 0.0218

PAN 3.25 4.31 100.00 Mean, mm 0.925 0.614 0.553

Sorting 2.885 2.220 2.243
Skewness 1.289 -0.208 -0.141
Kurtosls U.148 8.085 1.813

Grain Size Deecdption Mediumsane
IASTM-USCSScale) {basedonMeanfromTrask

Description Retained Weight
on Sieve # Percent

Gravel 4 18.45
CoarseSand 10 11.32

MediumSand 40 30.26
Fine Sand 200 39.13

Silt/Clay <2UU _.B:_
TOTALS 75.44 100.00 100.00 Total 100

© PTS Laboratories,Inc. Phone:(562) 907-3607 Fax: (562) 907-3610



PTS Laboratories,Inc. Particle Size Analysis - ASTM D422M

Client: APCL PTSFileNo: 35714
Project: Alameda,IR Site31 SampleID: 31144
Project No: 6229,003 Depth, ft: N/A

I Sand Silt/ClayGrail coarse I meaium I (me

18 100

16 _ 90

14 - 80

='_ 12- 1 70 _

.ol 60:_ 10- !

, , - /"- :" ' ; -- 40 _m

; 4 i_ ) 30ol
t,, 6-

' " - i 20

2 -- = ; .... : :I ' 10
, , . . i . . ,

0 : : J 0

Sieve Size

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than

Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches I Millimeters Screen No. grams percent percent percent Value Inches tlilllmetara
0.9844 25,002 -4,64 1 0.00 0.00 0,00 5 -3.06 0,3278 8.326
0.4922 12,501 -3,64 1/2 0.00 0.00 0,00 10 -2,87 0,2873 7.297
0.3740 9,500 -3,25 3/8 0.00 0,00 0.00 16 -2,61 0.2407 6,113
0,2500 6,351 -2,67 1/4 11,88 15.26 15,26 25 -2,03 0.1609 4.087
0,1873 4.757 -2.25 4 4.35 5,59 20.85 40 -0.95 0.0758 1.927
0.i324 3.364 -1.75 6 7.37 9.41 30.32 50 _0.36 0.0506 1.286
0.0787 2.000 -1.00 10 8.86 8.81 39.13 60 0.12 0.0361 0.918
0.0557 1.414 -0.50 14 6.26 8.04 47.17 75 0.99 0.0198 0.504
0.0394 1,000 0,00 18 8,04 10.33 57,50 84 1,78 0,0114 0,290
0,0278 0,707 0.50 25 7,84 10,07 67,57 90 2.63 0,0064 0,162
U.U19/ O.SUU 1.UO 36 5.90 (.5;d (5.15 9,5 3.t_1 U.UU21_ U.U(1
U.UlCd6 U.42U 1.2b 40 2.49 3,2U (_,3b
0_ _ 1,50 45 2,11 2,71 81.06 Measure I Traek I Inman I Folk-Ward
0.0098 0.250 2,00 60 4.01 5.15 86.22 Median,phi -0.36 -0.35 -0.36
0.0070 0.177 2.50 80 2.35 3.02 89.23 Median, in. 0.0506 0.0506 0.0506
0.0049 0.125 3.00 120 2.31 2.97 92.20 Median, mm 1.286 1.286 1.286
0.0029 0.074 3.75 200 2.02 2.60 94.80
0.0021 0.053 4.25 270 1.39 1.79 96.58 Mean, phi -1.20 -0.41 -0.40
0,0015 0.037 4.75 400 0.78 1.00 97.58 Mean, in. 0.0904 0.0524 0.0518

PAN i.88 2.42 100.00 Mean, mm 2.295 1.332 1.317

Sorting 2.849 2.198 2.139
Skewness 1.115 -0.023 0,096
Kurtosis U.261 U.b_l 0.9;51

Grain Size Description Coarsesend
{ASTM-USCSScale} IbasedonMeanfromTrask

Description Retained I Weight
on Sieve # I Percent

Gravel 4 ZU._b
CoarseSand 10 18,28
MediumSand 40 39.22

FineSand 200 16.44

Silt/Clay <2UU 5.zg
TOTALS 77.84 100.00 100.00 Total 100

© PTS Laboratones,Inc. Phone:(562) 907-3607 Fax: (562) 907-3610



PTS Laboratories,Inc. Particle Size Analysis -ASTM D422M

Client: APCL PTS File No: 35714

_11' Project: Alameda, IR Site 31 Sample ID: 31145Project No: 6229.003 Depth, ft: N/A

I Gravel I coarse , Sandmealum I nne I Silt/Clay I

18 lO0

-- _ 9016

14 __ _ 80

;.12 __ 7°i

_ 60 .--

-a / 50
8 __ ---- 40
6 • ., 30 0

4 7 i 20
j2 : 10

0 : : / : 0

Sieve Size

U.S. Sample Incrementa Cumulative Cumulative Weight Percent graster than

Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches | MIIIImetem Screen No. grams percent percent percent Value Inches IMillimetem
m m

0.9844 25.002 4.64 1 0.00 0.00 0.00 5 -3.03 0.3216 8.168
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.81 0.2765 7.023
0.3740 9.500 -3.25 318 0.00 0.00 0.00 16 -2.52 0.2264 5.750
0.2500 6.351 -2.67 1/4 8.40 13.33 13.33 25 -2.03 0.1604 4.074
0.1873 4.757 -2.25 4 4.89 7.76 21.09 40 -1.28 0.0959 2.436
0.1324 3.364 -1.75 6 5.51 8.74 29.83 50 -0.80 0.0684 1.737
0.0787 2.000 -1.00 10 10.33 16.39 46.22 60 -0.19 0.0448 1.137
0.0557 1.414 -0.50 14 5.85 9.28 55.5i 75 0.93 0.0207 0.526
0.0394 1.000 0.00 18 4.50 7.14 62.65 84 1.79 0.0114 0.290
0.0278 0.707 0.50 25 4.25 6.74 69.39 90 2.63 0.0063 0.161
U.U1U( U.500 1.UU 35 4.14 f_.51 (b.U(_ 95 3.(1 U.UU29 U.0/3
0.018_ u.420 1.25 40 2,11 3.35 /9.31
O.O139 0_354 1.50 45 1.15 1.87 81.15 Measure I Trask I Inman I Folk-Ward
0.0098 0.250 2.00 60 3.09 4.90 86.08 Median, phi -0.80 -0.80 -0.80
0.0070 0.177 2.50 80 1.99 3.16 89.24 Median, in. 0.0684 0.0684 0.0684
0.0049 0.125 3.00 120 1.79 2.84 92.08 Median, mm 1.737 1.737 1.737
0.0029 0.074 3.75 200 1.81 2.87 94.95
0.0021 _053 4.25 270 0.63 1 i00 95.95 Mean, phi -1.20 -0.37 -0.51
0.0015 0.037 4.75 400 0.90 1.43 97.38 Mean, in. 0.0905 0.0508 0.0561

PAN 1.65 2.62 100.00 Mean, mm 2.300 1.291 1.425

Sorting 2.783 2.155 2.109
Skewness 0.843 0.199 0.271
Kurtosis U.259 U.b(8 0.944

Grain Size Description Coarsesand

IASTM-USCSScaleI IbasedonMeanfromTraskI

Description Retained Weight
on Sieve # Percent

Gravel 4 21.09
CoarseSand 10 25.13

MediumSand
40 33.O8

Fine Sand 200 15.65

Silt/Clay <2UU b.u5
TOTALS 63.02 100.00 100.00 Total 100

© PT$ Laboratodes.Inc. Phone: (562) 907-3607 Fax:(562) 907-3610



PTSLaboratories,Inc. Particle Size Analysis -ASTM D422M

Client: APCL PTS File No: 35714

Project: Alameda, IR Site 31 Sample ID: 31081
_lm Project No: 6229,003 Depth, ft: N/A

Sand
I Grail I coarse i meolum I nne I I

18 100

14

80
12

=_ 70 _

8 6o
0 :

4o6 ,. E

4 - 20
2 /

/0 , T 0

Sieve Size

U.S. Sample Incmmenta_ Cumulative Cumulative Weight Percent sraster than

Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

ml,J l._.he_ IMIlllmetert, Screen ,0. grams percent percent percent Value Inches IMiilimetem
0.9844 25.002 -4.64 1 0.O0 0.00 0.0O 5 -3.04 0.3239 8.228
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.83 0.2805 7.125
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -2.57 0.2338 5.938
0.2500 6.351 -2.67 1/4 9.16 14.00 14.00 25 -2.13 0.1720 4.369
0.1873 4.757 -2.25 4 5.63 8.60 22.60 40 -1.07 0.0825 2.096
0.1324 3364 -1.75 6 6.40 9.78 32.38 50 -0.24 0.0464 1.178
0.0787 2.000 -1.00 10 5.48 8.37 40.75 60 0.44 0,0291 0.740
0.0557 1.414 -0.50 i4 3.90 5.96 46.71 75 1.46 0.0144 0.365
0.0394 1,000 0.00 18 4.08 6,23 52.95 84 2.20 0.0086 0.217
0.0278 0.707 0.50 25 5.30 8.10 61.05 90 2.89 0.0053 0.135
01119T 0.500 1.9U 35 4./_ (.Z / _B.32 95 3.9t_ 0.UOZb (3.053
U,OltJ_ U.42(J 1.25 40 ".43 3./1 12.04
g_013g _ 1.50 45 2_3_ _3.5T 75.54 Measure I Trask I Inman I Folk-Ward
0.0098 0.250 2.00 60 4.40 6.72 82.37 Median,phi -0.24 -0.24 _.z4
0.0070 0.177 2.50 80 2.66 4.06 86.43 Median,in. 0.0464 0,0464 0,0464
0.0049 0.125 3,00 120 2.98 4,55 90.98 Median,mm 1,178 1.178 1.178
0.0029 0.074 3.75 200 2.01 3.07 94.06
0.0021 (]105:3 4.25 270 1,33 2,03 96109 Mean, phi -1,24 -0.18 -0.20
0.0015 0.037 4.75 400 0.69 1.05 97.14 Mean, in. 0.0932 0.0447 0.0453

PAN 1.87 2.86 100.00 Mean, mm 2.367 1.136 1.150

Sorting 3.462 2.385 2.257
Skewness 1.071 0.022 0.112
Kurtosts U.2_ 0.4/2 O._U3

Grain Size Description I Coarsesand
IASTM'USCSScalel I IbasedonMeanfromTrask}

Dascdptlon Retained I Weight
on S eve # I Percent

Gravel 4 22.t_0
CoarseSand 10 18.15

40 31.28MediumSand
Fine Sand 200 2Z02

Silt/Clay <2UO 5.94
TOTALS 65.44 100.00 100,00 Total 100

© PTS Laboratories,Inc, Phone:(562) 907-3607 Fax:(562) 907-3610



PTS Laboratories,Inc. Particle Size Analysis- ASTM D422M rClient: APCL PTS File No: 35714

Project: Alameda, IR Site 31 Sample ID: 31082
Project No: 6229.003 Depth, ft: N/A

I I Sand Silt]ClayGravel coarse I mealum I nne

16 100

14 -- _ 90
80

12
70 =_

/ -
.- 10 6O .ca

_ - _
8 -- . -- -- 40 =E

n*. 4 _-";'- _,:' -ij,, "w -- 2030 tO=

! i _ 10

0 : : : 0

Sieve Size

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches I Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -1.65 0.1233 3.132
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -1.11 0.0852 2,163
0.3740 9.500 -3.25 318 0.00 0.00 0.00 16 -0.62 0.0604 1,534
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 0.13 0.0361 0.916
0.1873 4.757 -2.25 4 0.89 1.51 1.51 40 0.93 0.0206 0.524
0.1324 3.364 -1.75 6 1.49 2.53 4.04 50 1.35 0.0155 0.393
0.0787 2.000 -1.00 10 4.14 7.02 11.06 60 1.75 0.0117 0.298
0.0557 1_4t4 -0.50 i4 3.80 6.45 17.51 75 2.46 0.0072 0.182
0.0394 1.000 0.00 18 3.26 5.53 23.04 84 3.07 0.0047 0.119
0.0278 0.707 0.50 25 4.58 7.77 30.81 90 3.74 0.0030 0.075
g.g19f U.bOU 1.UU 36 _.2_ 1U.tSU 41.41 '95 4./1 U.UU15 U.03_
0.U15_ U.42U 1.25 4U 3.92 6.56 4_.U5

_T3_ _3ro_ 1,50 45 _2._J 4.90 52.96 Measure I Trssk I Inman I Folk-Ward
0.0098 0.250 2.00 60 8.44 14.32 67.28 '_ledlan,pm 1.35 1._b 1.35
0.0070 0.177 2.50 80 4.99 8.46 75.74 'vledian,in. 0.0155 0.0155 0.0155
0.0049 0.125 3.00 120 4.49 7.62 83.36 'vladian,mm 0.393 0.393 0.393
0.0029 0.074 3.75 200 3.98 6.75 90.11
0.002i 0.053 4.25 270 1.32 2.24 92.35 _lean,phi 0.86 1.23 1.27
0.0015 0.037 4.75 400 1.70 2.88 95.23 _lean,in. 0.0216 0.0168 0.0163

PAN 2.81 4.77 100.00 'dean,mm 0.549 0.427 0.415

Sorting 2.242 1.844 1.885
Skewness 1.041 -0.066 -0.004
_urtosls g.1/'_5 O.724 1.111_

Grain Size Description Mediumsand
IASTM-USCSScaleI IbasedonMeanfromTrask_

Descdption Retained I Weight
on Sieve # I Percent

Gravel 4 1.51
CoarseSand 10 9.55
MediumSand 40 37,00

Fine Sand 200 42,05
Silt/Clav <2U0 9.t_9

TOTALS 58.95 100.00 100.00 Total 100

© PTS Laboratories,Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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ACRONYMS/AB BREVIATIONS

Ftg/L micrograms per liter
APCL Applied Physical and Chemical Laboratories
bgs below ground surface
CDM CDM Federal Programs Corporation
CRDL Contract Required Detection Limit
DPT direct-push technology
DQI data quality indicators
DQOs data quality objectives
EPA U.S. Environmental Protection Agency
EWI Environmental Work Instruction
IDL Instrument Detection Limit
IR Installation Restoration
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QA/QC quality assurance/quality control
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Appendix F
Data Usability and Assessment Review

CDM Federal Programs Corporation (CDM) performed field activities during the
remedial investigation (RI) at the Alameda Point Installation Restoration (IR) Program
Site 31. Samples were collected in November 2005.

The purpose of this assessment is to evaluate the data collected and determine whether
they meet the quality objectives outlined in the Final Work Plan for Remedial
Investigation at IR Site 31, Alameda Point, Alameda, California (final work plan) (CDM
2005).

The results of the data evaluations completed by CDM are presented in this section.

F1 Usability Summary

Samples were collected and analyzed in accordance with the work plan except for some
field changes enacted during the investigation. These changes did not have an adverse
impact on the field program objectives. The changes are summarized below in
Section F3.1.

The data reported in this RI draft report is usable as reported with the data validation
qualifiers added.

F2 Project Objectives

Quality assurance (QA) objectives for measuring data are expressed in terms of
precision, accuracy, representativeness, comparability, and completeness. The QA
objectives provide a mechanism for on-going control, and evaluating and measuring
data quality throughout the project.

Field data collection activities conducted at IR Site 31 during the investigation included
collection of 50 soil borings using direct push technology and groundwater grab
samples collected from up to two depths at 11 direct-push technology (DPT) locations.
These samples were collected in support of the RI activities.

F3 Summary of Field Activities

CDM completed sampling activities in accordance with the approved final work plan.
A summary of the data collected and the analysis performed is presented in Table 1.
Samples were collected and shipped to Applied Physical and Chemical Laboratories
(APCL) under subcontract to CDM. The final work plan and associated attachments

(_ F-1 Draft Final RI
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defined the procedures to be followed and the data quality requirements for the field
program.

Matrix spike/matrix spike duplicates (MS/MSDs), field duplicates and field blanks
were collected at the frequency described in the final work plan to determine the
quality of the field data. For this sampling event, 21 trip blank samples, 13 field
duplicates, 5 equipment rinsate samples, 6 MS/MSD samples, and one source blank
were collected. Equipment rinsate blanks were collected on each day of soil sample
collection. Trip blanks were included with each shipment of groundwater samples for
volatile organic analysis (two per day).

F3.1 Deviations from Field Procedures

Due to conditions encountered in the field, some deviations were made from the final
work plan (CDM 2005) during the fieldwork portion of the soil RI at IR Site 31.
Descriptions of deviations are provided below.

Soil Sampling

Two deviations were made to the proposed soil sampling design as described in the
final work plan (CDM 2005):

• Proposed: A total of 165 soil samples were to be collected, including 150 normal
samples and 15 field duplicate samples. Soil samples were to be collected from
each of the following depth intervals: 0 foot to 2 feet below ground surface (bgs),
2 to 4 feet bgs, and 4 to 8 feet bgs (or to groundwater, whichever was
encountered first).

Deviation: Soil samples were collected until visual observation indicated groundwater
had beenencountered. Saturation was encountered above6feet bgs in various locations
and above4feet bgs in some instances. Specific sample depths and analyses per location
are shown in Table 3-2 in this draft RI report. Specific depths of saturation are shown on
boring logs in Appendix D. The actual total number of samples collected was 138,
comprised of 126 environmental samples and 12field duplicate samples. All 50 locations
had samples collectedfrom the 0 to 2foot bgs interval. The 2 to 4foot interval was not
sampled in two locations (3128, 3129). Thereare 22 locations that did not have samples
collected belowa depth of 4feet bgs. Table 3-2 in this draft RI report shows the specific
locations.

• Proposed: Soil samples were to be collected in 2-foot long carbon-steel split
spoon samplers fitted with stainless steel sleeves.

Deviation: Soil samples were collectedin a 4-foot long carbon-steel macro-coresampler
fitted with acetate liners. The acetate liners were cut into 6-inch sections, using a
decontaminated hack-saw,for submittal to the laboratory.

F-2 Draft Final RI
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Groundwater Samplin_

Four deviations were made to the proposed groundwater sampling design as described
in the final work plan (CDM 2005):

• Proposed: Discrete groundwater sampling will be performed using DPT
equipment by the HydroPunch® (or equivalent) method. If an adequate amount
of groundwater could not be collected by the HydroPunch® (or equivalent)
method, the sampling rods would be removed from the ground, and 1-inch PVC
TW casing with 0.010-inch slotted well screen would be inserted into the boring.

Deviation: Due to the variably high clay content in subsurface soils, it was determined in
thefield that TW installation would be moreefficient for groundwater sampling than
using DPT Hydropunch tooling, basedon observed conditions at eachlocation.
Groundwater conditions were variablefrom location to location, but in general recharge
was poor due to high clay content in the subsurface soils.

• Proposed: Depth-discrete samples will be collected from two depths to evaluate
if groundwater beneath IR Site 31 has characteristics consistent with the area-
wide OU-5/IR-02 groundwater plume or if a site-specific release has occurred

and has contributed unique contaminants to groundwater and to provide data in
support of the HHRA.

Deviation: Due to the clayey nature of subsurface soils, it was difficult to establish actual
water tabledepths prior to installation of the TWs. Individual sampling locationsare
described in Section 3.2.2 of this draft RI report. Of the two depth intervals at each ofll
locations where TWs were installed (total of22 TPVsinstalled), six depth intervals had
insufficient yield orgroundwater was too shallow and only one sample was collected.
Locations with one groundwater sample are:3141, 3143, 3144, 3146, 3147, and 3150.
Specific sample depths per location are shown in Table 3-4 of this draft RI report.

• Proposed: Groundwater samples were to be analyzed for the following chemical
parameters: VOCs, SVOCs, pesticides, PCBs, and dissolved inorganics.

Deviation: Due to the clayey nature of subsurface soils, insufficient groundwater yield
made it impossible to collect the necessary groundwater volume for all proposedanalyses
at some locations. It was necessary to select analyses most pertinent to meeting data
quality objectives at these locations. All locations have samples analyzed for VOCs. In
thefirst depth interval atfour locations (3119, 3145, 3148, 3149) the sample volume was
adequatefor analyses of VOCs only. At three locations (3144, 3148, 3150) limited yield
allowed sufficient volume for collection of VOC and metals, but sample volume was not
adequatefor either SVOCs and/or pesticide/PCBs. Specificsample depths and analyses
collectedper location are shown in Table 3-4 of this draft RI report.

• Proposed: Depth-discrete samples will be collected at 10 DPT locations and six
monitoring well locations.

F-3 Draft Final RI
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Deviation: Monitoring well PW-IOA was recently decommissioned, but the
abandonment report had not yet been submitted. The soil boring location 3119 was
sampled as an additional groundwater TW location in place of PW-IOA. Therefore,
depth-discrete samples were collectedat 11 DPT location:;and _ve monitoring well
locations.

All other field activities complied with the requirements of the final work plan.

F4 Field Quality Assurance/Quality Control (QA/QC)

Field Quality Assurance/Quality Control (QA/QC) objectives were accomplished
through the use of appropriate sampling techniques and collection of field duplicates,
equipment rinsate blanks and trip blanks. Analytical QA/QC was assessed by internal
QC checks, method blanks, surrogate spikes, sample custody tracking, sample
preservation, adherence to holding times, laboratory control samples (LCSs) and
MS/MSDs.

F4.1 Methods

Samples were analyzed using the following methods:

• SW-846 8260B for volatile organic compounds (VOCs);

• SW-846 8270C for semi-volatile organic compounds (SVOCs); _,
• SW-846 8081A for organochlorine pesticides (Pests);

• SW-846 8082 for polychlorinated biphenols (PCBs);

• SW-846 6010B for dissolved metals (metals);

• SW-846 7470 for mercury in water samples;

• SW-846 7471 for mercury in soil samples;

• SW-846 9045C for pH;

• ASTM D 2216 for moisture content;

• Grain Size using ASTM C136-96 and D422-63;

• Hydrolic Conductivity using ASTM D5084-90;

• Walkly-Black (TOC); and

• Air Permability, using the American Petroleum Institute Recommended Practice
API RP 40.

Data were subsequently validated by Laboratory Data Consultants, Inc. under
subcontract to CDM. The data validation was performed in accordance with SWDIV's
Environmental Work Instruction (EWI) No. 1, Chemical Data Validation (SWDIV 2001).
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EWI No. 1 is compiled from USEPA Contract Laboratory Program National Functional
Guidelines (NFG) for Inorganic and Organic Review (EPA 2004 and 1999).

The data validation strategy employed was 20 percent Level IV and 80 percent Level III.
Under this strategy, 20 percent of the data was subjected to a Level IV validation and
the remaining 80 percent of the data was validated per Level III procedures. A copy of
EWI No. I was provided to the independent laboratory validation contractor. Where
specific guidance was not available, the data was evaluated in a conservative manner
consistent with industry standards using professional experience. The analyses were
validated using the following documents, as applicable to each method:

• EPA, Contract Laboratory Program National Functional Guidelines for Organic
Data Review, October 1999;

• EPA, Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review, October 2004;

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update1,
July 1992; update IIA, August 1993; update II, September 1994; update IIB,
January1995; update III, December 1996; and

• Standard Methods for the Examination of Water and Wastewater, 17th Edition,
American Public Health Association 1989.

The data validation narratives indicate that the sample analyses generally met the QC
criteria cited in the methods. Results associated with QC outliers were appropriately
qualified by data validators.

Data Quality Indicators (DQI) criteria were established to ensure accuracy, precision,
sensitivity, and completeness of analysis for the analytical fractions and for the media
sampled. Analytical QC procedures are detailed in the most current revisions of SW-
846 methodologies and laboratory specific criteria. Analytical accuracy, precision, and
sensitivity DQOs required for this project are provided in the laboratory SOW.

F4.2 Data Completeness

Completeness of the field program is defined as the percentage of samples planned for
collection as listed in the final work plan versus the actual samples collected during the
field program (see equation A).

Completeness for acceptable data is defined as the percentage of acceptable data
obtained judged to be valid versus the total quantity of data generated (see equation B.)
Acceptable data includes both data which passes all the QC criteria (unqualified data)
and data that may not pass all of the QC criteria but had appropriate corrective actions
taken (qualified but useable data).
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100
A. %Completeness =Cx--

n

Where: C = actual number of samples collected
n = total number of samples planned

B. %Completeness =Vx 10---0-0
n I

Where: V = number of measurements judged valid
n' = total number of measurements made

Analytical results from all samples for analyses listed in the final work plan are
presented in this RI report. The list of samples collected and parameters analyzed are
shown on Table F1.

No sample results were rejected. Therefore, the completeness of acceptable data based
upon sample analyses is 100 percent. However, seven groundwater samples from six
locations had insufficient volume for complete analysis of all analytical parameters.
The completeness goal was to generate a complete data set for at least 90 percent of the
samples planned to be collected and 90 percent valid data of the samples analyzed.

It was estimated that three samples could be collected from the vadose zone of 50
locations. During sample collection, it was discovered that: the vadose layer was not of
sufficient depth to obtain three samples at all locations. Therefore even though only 126
of the 250 planned samples were collected, a completeness of 100 percent for sample
collection was achieved as relates to the sampling objectives.

For groundwater samples, it was planned to collect two samples from 10 locations for a
total of 20 samples. As stated previously, due to the clayey nature of subsurface soils,
insufficient groundwater yield made it impossible to collect the necessary groundwater
volume for all proposed analyses at some locations. All samples though were analyzed
for VOCs, which is the analysis most pertinent to meeting data quality objectives at
these locations. A completeness goal of 100 percent was met for the collection and
analysis of VOCs. A completeness goal of 85 percent was met for the remaining
analyses. Since the most pertinent analysis was completed,, data quality objectives have
been met.

Completeness of the environmental data set achieved by CDM is shown in Table F2 and
details regarding sample collection can be found under Section F3.1.

F5 Data Quality Indicators (DQI)

Achievement of the project's quality objectives were determined by the use of data
quality indicators (DQI). Table 6-3 of the Sampling and Analyses Plan in the final work
plan outlines the DQI requirements for the project. 'These DQIs for measuring data,
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formerly called QA objectives, are expressed in terms of precision, accuracy,
_' representativeness, comparability, and completeness. These DQIs provide a

mechanism for on-going control, to evaluate and measure data quality throughout the
project. These criteria are defined in the appropriate sections below.

F5.1 Accuracy

Accuracy is a measurement of agreement for a given measurement against an accepted
reference value. It is typically assessed through the analysis of matrix spike and
calibration check samples, and expressed as a percent recovery.

Analytical accuracy for the entire data collection activity is difficult to measure because
several sources of error exist. Errors can be introduced by any of the following:

• Sampling procedure

• Field contamination

• Sample preservation and handling

• Sample matrix

• Sample preparation

• Analytical techniques

By adhering to the approved field and analytical SOPs, the data generated is believed to
be accurate. CDM's subcontract validators reviewed the laboratories' data for accuracy,
that is, the reported surrogate, internal standards, calibration and MS and MSD results.
Some laboratory spike recoveries were outside criteria. The data validator qualified the
data as required by the validation guidance.

The extraction holding time and cooler temperatures were met for all samples and
analyses.

Instrument calibration checks and internal standard recoveries were also measured and

reviewed during data validation. Applicable sample results for the following analytes
in several SDGs were qualified as "J/UJ" due to organic calibration data results: 4,4-
DDE; 4,4-DDT; 4,4-DDD; a-BHC; b-BHC; g-BHC; aldrin; endrin; endosulfan; endosulfan
II; endosulfan sulfate; toxaphene; chlordane (technical); aroclors 1016, 1221, 1232;
chloromethane; acetone; 1,2,4-trichlorobenzene; dichlorodifluoromethane; 1,24-
trichlorobenzene; 1,2-dibromo-3-chloropropane; 1,2,3-trichloropropane; 4-nitroaniline;
bis(2-chloroethyl)ether; hexachlorbenzene; and n-nitroso-di-n-propylamine. No
samples were qualified as rejected due to other calibration criteria being exceeded.

Surrogate recoveries for 2,4,5,6-tetrachlor-meta-xylene and 1,2-dichloroethane-d4 were
outside criteria for a few samples and toluene-d8 was out in a matrix spike. Sample
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results were non-detect for the associated samples, therefore no action was required.
No action is taken on organic MS/MSD data.

Field sampling accuracy was attained through strict adherence to the approved final
work plan and by using EPA approved analytical methods for sample analyses. Based
on this, the data should represent as near as possible the actual field conditions at the
time of sampling.

F5.2 Precision

Precision is a quantitative term that estimates the reproducibility of a set of replicate
measurements under a given set of conditions. It is defined as a measurement of
mutual agreement between measurements of the same property, and is expressed in
terms of relative percent difference (RPD) between duplicate determinations.

RPD is calculated as follows:

RPD = absolute value [(C1-C2)/{(C1+C2)/2)}]x 100°/0

Where: C1 = Concentration of split sample #1

C2 = Concentration of split sample #2

The analytical precision for the reported data was determined by review of organic
MS/MSD and inorganic laboratory duplicate results. Field and analytical precision was
determined from the review of the field duplicate results. The sample results were
compared based upon their RPD. The field duplicate samples were collected in the
same manner as the original samples but were collected in separate, individual
containers, given separate sample identifiers and treated as individual samples by the
laboratory.

Some analytical RPDs were outside criteria. The data validator qualified as estimated
"J/UJ" some of the metals data for chromium, copper, selenium, and nickel as required
by validation guidelines for laboratory duplicates.

Tables F3a and F3b report the field duplicate data results. Analytical precision cannot
be determined if the reported value is less than the instrument detection limit or the
reporting limit. Therefore results not detected in any duplicate pair are not included in
the duplicate table. RPDs for result pairs with one detected value and one non-detected
are noted as not calculable (NC). Relative percent difference objectives ranged from 20
percent to 35 percent for groundwater and from 20 to 30 percent for soils. These
objectives are analyte dependent. Duplicate results for low concentration samples are
reviewed based on their absolute differences as compared to their respective practical
quantitation limit (PQL) values.
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Various analyte RPDs were outside of the appropriate criteria described above.
However, no qualifications were made to sample results due to field duplicate
precision. There is no discernable pattern or reason for the exceedences. Also, soil data
is inherently more heterogeneous in nature and is therefore expected to have lower
sampling precision.

Impact to data usability cannot be easily quantified. Both results from duplicate
analyses should be considered when reporting the data.

F5.3 Blank Contamination

Tables F4a, F4b and F4c show the contaminants detected in the trip, equipment rinsate
and source water blanks respectively. Field blanks are used to evaluate the presence of
contaminants on sampling equipment following decontamination and the potential for
cross contamination during sample collection. Water blanks are used to determine the
presence of contaminants in the reagent grade source water used to prepare rinsate
blanks. Laboratory method blanks are analyzed to indicate possible contamination
introduced by sample handling, preparation, and/or analysis.

All sample results for the VOC trip blanks were non-detect, therefore no qualification
was necessary based on the trip blanks (Table F4a).

_, Antimony, cadmium, chromium, copper, lead, molybdenum, nickel, mercury, silver,
and zinc were detected above reporting limits in one or more of the equipment rinsate
blanks (Table F4b). Other compounds were detected below reporting limits in one or
more equipment rinsate blanks. The data validators qualified the associated and
affected metal sample data for these blank contaminants as required by relevant data
validation guidelines. The reported sample results are judged to be valid after
validation.

Table F4c contains a list of contaminants found in the source water blank. These results

are only used to identify potential source of contamination if field rinsate blanks or trip
blanks are not associated with each sample. Since all samples had associated field
and/or trip blanks, contamination from the source water did not impact sample data.

Antimony, arsenic, barium, beryllium, cadmium, copper, lead, mercury, molybdenum,
silver, selenium, thallium, and zinc were detected in the laboratory method blanks. The
data validators qualified the associated and affected metal sample data for these blank
contaminants as required by relevant data validation guidelines. The reported sample
results are judged to be valid after validation. Method blank results are shown in the
individual data packages included as a CD with this appendix.
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F6 Representativeness and Comparability

Representativeness and comparability are achieved by using EPA approved sampling
procedures and analytical methodologies. By following approved final work plan
procedures for groundwater, surface water and sediment sampling, this and future
sampling events should yield results representative of environmental conditions at the
time of sampling. Similarly, reasonable comparability of analytical results for this and
future sampling events can be achieved if the approved EPA analytical methods and
standardized reporting units are employed.

F6.1 Representativeness

Representativeness is a qualitative term that expresses the degree to which the sample
data accurately and precisely represent the environmental conditions corresponding to
the location and depth interval of sample collection. Requirements and procedures for
sample collection are designed to maximize sample representativeness.
Representativeness also can be monitored by reviewing field documentation and by
performing field audits. Appropriate laboratory QA/QC requirements were described
in the Work Plan and laboratory SOWs to ensure that the laboratory analytical results
were representative of true field conditions.

Sample representativeness was achieved by CDM through the use of EPA analytical

methods, decontaminated sampling equipment, the use of inert materials to collect
samples, clean sample gloves, and standard sampling procedures as described in the
final work plan. Samples were collected and packaged and kept at 4oC and received
intact at the laboratories. The generally low concentrations of blank contaminants as
discussed above indicate that sample results are representative of the site conditions.

F6.2 Comparability

Comparability is a qualitative term that expresses the confidence with which a data set
can be compared with another. Strict adherence to standard sample collection
procedures, analytical detection limits, and analytical methods assures that data from
like samples and sample conditions are comparable. This comparability is independent
of laboratory personnel, data reviewers, or sampling personnel. Comparability criteria
are met for the project if, based on data review, the sample collection and analytical
procedures are determined to have been followed, or defined to show that variations
did not affect the values reported.

To ensure comparability of data generated for the site, standard sample collection
procedures and EPA-approved analytical methods were utilized by CDM. The sample
analyses were performed by EPA and the subcontract laboratories using the same
methodology. Utilizing such procedures and methods enables the current data to be
comparable with the previous data sets generated with similar methods. All sediment
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_, sample data were consistently reported in milligrams per kilogram (mg/kg), and
detection limits were low enough to compare the data with applicable cleanup goals.
Water samples were reported in micrograms per liter (_tg/L), and detection limits were
also low enough to compare the data with applicable cleanup goals.

F7 Assessment of Data Usability and Reconciliation with Final Work
Plan Goals

The data reported is suitable for its intended use as stated in the final work plan. No
data was rejected for this RI. The achievement of the completeness goal for usable data
provides sufficient data for project decisions. The detection limits reported do not
exceed the expected limits as documented in the SAP for the final work plan.

F8 Data Qualifiers

F8.1 Organic Qualifiers

U - Compound was analyzed for but not detected. The associated numerical
value is the sample quantitation limit.

J - Estimated data due to exceeded quality control criteria.

B Analyte is found in the associated blank and in the sample.

D Compound is identified at a secondary dilution factor.

R Data is rejected due to exceeded quality control criteria.

F8.2 Inorganic Qualifiers

B - Reported value was obtained from a reading that was less than the Contract
Required Detection Limit (CRDL) but greater than or equal to the Instrument
Detection Limit (IDL).

J - Estimated data due to exceeded quality control criteria.

U - Analyte was analyzed for but not detected.

R - Data is rejected.
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Table F1Sample Summary

SAMPLE LOCATION INFORMATION SOIL ANALYSES GROUNDWATER ANALYSES

Sta_ End Total Title 22 Title 22

Depth Depth Density and Hydraulic Organic Metals and SVOCs Dissolved SVOCsMoisture Grain Size Air VOCs EPA PCBs EPA Pesticides VOCs EPA Metals and PCBs EPA Pesticides
Sample (feet (feet Conductivity Carbon iron EPA (PAHs) EPA (PAHs) EPA Comments

Site Well/Borehole ID SampleNameType* SDG Ma_ix Date below below ASTM ASTM C136-96 ASTM D5084- (TOC) Permeability Method Method Method Method EPA Method Method Iron EPA Method Method EPA Method

grouund ground D2937 and and D422-63 90 Walkley API RP40 5035/8260B 3050B/6010B 3550B/8270C 3550B/8082 3550B/8081A 5030B/8260B Method 3510C/8270C 3510C/8082 3510C/8081A
surface) surface) D2216 Black and 7000 3010A/6010B

and 7000

Normal (Base) Samples

31 3101 31001 N 4607 soil 20051101 0 2 _ 1 1 1 1 1

31 3101 31002 N 4607 soft 20051101 2 4 1 1 1 1 1

31 3101 31003 N 4607 soft 20051101 4 6 1 1 1 1 1
31 3102 31144 N 4723 soft 20051109 0 2 1 1 1 1 1 1 1 1 1 1

31 3102 31145 N 4723 soft 20051109 2 4 1 1 1 1 ! 1 1 1 1 1
31 3103 31004 N 4614 soft 20051102 0 2 1 1 1 1 1

31 3103 31005 N 4614 soft 20051102 2 4 1 1 1 1 1

31 3103 31006 N 4614 soft 20051102 4.5 6.5 1 1 1 1 1

31 3104 31007 N 4614/4671 soft 20051102 0 2 1 1 1 1 1 1 1 1 1 1

31 3104 31008 N 4614/4671 soft 20051102 2 4 1 1 1 1 1 1 1 1 1 1
31 3104 31009 N 4614/4671 soft 20051102 4 6 1 1 1 1 1 1 1 1 1 1
31 3105 31010 N 4614 soft 20051102 0 2 1 1 1 1 1
31 3105 31011 N 4614 soft 20051102 2 4 1 1 1 1 1

31 3105 31012 N 4614 soft 20051102 4 6 1 1 1 1 1
31 3106 31014 N 4650 soft 20051103 0 2 1 1 1 1 1

31 3106 31015 N 4650 soft 20051103 2 4 1 1 1 1 1

31 3106 31016 N 4650 soft 20051103 4 6 1 1 1 1 1
31 3107 31017 N 4650 soft 20051103 0 2 1 1 1 1 1

31 3107 31018 N 4650 soft 20051103 2 4 1 1 1 1 1

31 3107 31019 N 4650 soft 20051103 4 6 1 1 1 1 131 3108 31020 N 4650 soft 20051103 0 2 1 1 1 1 1

31 3108 31022 N 4650 soft 20051103 2 4 1 1 1 1 1

31 3108 31023 N 4650 soft 20051103 4 7 1 1 1 1 1 MS/MSDsample taken
31 3109 31024 N 4650 soft 20051103 0 2 1 1 1 1 1
31 3109 31025 N 4650 soft 20051103 2 4 1 1 1 1 1

31 3109 31026 N 4650 soft 20051103 4 6 1 1 1 1 1
31 3110 31027 N 4650 soft 20051103 0 2 1 1 1 1 1

31 3110 31028 N 4650 soft 20051103 3 4 1 1 1 1 1

31 3110 31029 N 4651 soft 20051103 4.5 6.5 1 1 1 1 1
31 3111 31030 N 4651 soft 20051103 0 2 1 1 1 1 1

31 3111 31031 N 4651 soft 20051103 2 4 1 1 1 1 1
31 3111 31032 N 4651 soft 20051103 4 6 1 1 1 1 1

31 3112 31033 N 4651 soft 20051103 0 2 1 1 1 1 1

31 3112 31034 N 4651 soft 20051103 2 4 1 1 1 1 1
31 3112 31035 N 4651 soft 20051103 4.5 6.5 1 1 1 1 1

31 3113 31037 N 4651 soil 20051103 0 2 1 1 1 1 1 1 1 1 1 1

31 3113 31038 N 4651 soft 20051103 2 4 1 1 1 1 1 1 1 1 1 1

31 3113 31039 N 4651 soft 20051103 4 6 1 1 1 1 1 1 1 1 1 1

31 3114 31040 N 4651 soft 20051103 0 2 , 1 1 1 1 1
31 3114 31041 N 4651 soft 20051103 2 4 1 1 1 1 1

31 3114 31042 N 4651 soft 20051103 4 7 1 1 1 1 1 MS/MSD sample taken
31 3115 31043 N 4651 soft 20051103 0 2 1 1 1 1 1

31 3115 31044 N 4651 soft 20051103 2 4 1 1 1 1 1

31 3115 31045 N 4651 soil 20051103 4 6 1 1 1 1 1
31 3116 31047 N 4666 soft 20051104 0 2 1 1 1 1 1

31 3116 31048 N 4666 soil 20051104 2 4 1 1 1 1 1
31 3116 31049 N 4666 soft 20051104 4 6 1 1 1 1 1

31 3117 31052 N 4666 soil 20051104 0 2 1 1 1 1 1

31 3117 31053 N 4666 soft 20051104 2 4 1 1 1 1 1
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Table F1 (continued)Sample Summary

SAMPLE LOCATION INFORMATION SOIL ANALYSES GROUNDWATER ANALYSES

Sta_ End Total Title 22 Title 22

Depth Depth Density and Metals and SVOCs Dissolved SVOCs
Moisture Grain Size Hydraulic Organic Air VOCs EPA PCBs EPA Pesticides VOCs EPA Metals and PCBs EPA Pesticides

Conductivity Carbon Iron EPA (PAHs) EPA (PAHs) EPA Comments
Site Well/Borehole ID Sample Sample (feet (feet ASTM ASTM C136-96 ASTM D5084- Method Method MethodName Type* _ SDG Matrix Date below below (TOC) Permeability Method Method EPA Method Method Iron EPA Method EPA Method

grouund ground D2937 and and D422-63 90 Walkley API RP 40 5035/8260B 3050B/6010B 3550B/8270C 3550B/8082 3550B/8081A 5030B/8260B Method
surface) surface) D2216 Black and 7000 3010A/6010B 3510C/8270C 3510C/8082 3510C_/8081Aand 7000

31 3117 31054 N 4666 soft 20051104 4 6 1 1 1 1 1
31 3118 31055 N 4666 soft 20051104 0 2 1 1 1 1 1

31 3118 31057 N 4666 soft 20051104 2 4 1 1 1 1 1
31 3119 31058 N 4666 soil 20051104 0 2 1 1 1 1 1

31 3119 31059 N 4666 soft 20051104 2 4 1 1 1 1 1

31 3120 31060 N 4666 soft 20051104 0 2 1 1 1 1 1
31 3120 31061 N 4666 soft 20051104 2 4 1 1 1 1 1

31 3120 31062 N 4666 soft 20051104 4 6.5 1 1 1 1 1 MS/MSDsampletaken
31 3121 31063 N 4666 soft 20051104 0 2 1 1 1 1 1

31 3121 31064 N 4665 soft 20051104 2 4 1 1 1 1 1
31 3121 31065 N 4665 soft 20051104 4 6 1 1 1 1 1

31 3122 31066 N 4665 soft 20051104 0 2 1 1 1 1 1 1 1 1 1 1

31 3122 31068 N 4665 sol 20051104 2 4 1 1 1 1 1 1 1 1 1 1
31 3123 31069 N 4665 soft 20051104 0 2 1 1 1 1 1

31 3123 31070 N 4665 soft 20051104 2 4 1 1 1 1 1
31 3124 31071 N 4665 soft 20051104 0 2 1 1 1 1 1

31 3124 31072 N 4665 soft 20051104 2 4 1 1 1 1 1

31 3125 31073 N 4668 soft 20051105 0 2 1 1 1 1 1
31 3125 31074 N 4668 soft 20051105 2 4 1 1 1 1 1

31 3125 31075 N 4668 soft 20051105 4 6 1 1 1 1 1
31 3126 31078 N 4679 soft 20051106 0 2 ,, 1 1 1 1 1
31 3126 31080 N 4679 soft 20051106 2 4 1 1 1 1 1

31 3127 31081 N 4679/4723 soft 20051106 0 2 1 1 1 1 1 1 1 1 1 1

31 3127 31082 N 4679/4723 soft 20051106 2 4 1 1 1 1 1 1 1 1 1 1 MS/MSD sample taken
31 3128 31083 N 4679 soft 20051106 0 2 1 1 1 1 1

31 3129 31084 N 4679 soft 20051106 0 2 1 1 1 1 1
31 3130 31085 N 4679 soft 20051106 0 2 1 1 1 1 1

31 3130 31086 N 4679 soft 20051106 2 4 1 1 1 1 1
31 3131 31156 N 4742 soft 20051110 0 2 1 1 1 1 1

31 3131 31157 N 4742 soil 20051110 2 4 1 1 1 1 1

31 3132 31087 N 4679 soft 20051106 0 2 1 1 1 1 1 1 1 1 1 1
31 3132 31088 N 4679 sol 20051106 2 4 1 1 1 1 1 1 1 1 1 1

31 3132 31090 N 4679 soft 20051106 5 7 1 1 1 1 1 1 1 1 1 1
31 3133 31091 N 4681 soft 20051106 0 2 1 1 1 1 1

31 3133 31092 N 4681 soft 20051106 2 4 1 1 1 1 1
31 3133 31093 N 4681 soft 20051106 5 7 1 1 1 1 1

31 3134 31094 N 4681 soil 20051106 0 2 1 1 1 1 1

31 3134 31095 N 4681 soft 20051106 2 4 1 1 1 1 1

31 3134 31096 N 4681 soft 20051106 4.5 6.5 1 1 1 1 1

31 3135 31158 N 4742 soft 20051110 0 2 1 1 1 1 1

31 3135 31159 N 4742 soft 20051110 2 4 1 1 1 1 1

31 3136 31097 N 4681 soil 20051107 0 2 1 1 1 1 1

31 3136 31098 N 4681 soft 20051107 2 4 1 1 1 1 1
31 3136 31099 N 4681 soft 20051107 4 6 1 1 1 1 1

31 3137 31160 N 4742 soft 20051110 0 2 1 1 1 1 1

31 3137 31161 N 4742 soil 20051110 2 4 1 1 1 1 1
31 3138 31101 N 4681 soft 20051107 0 2 1 1 1 1 1

31 3138 31102 N 4681 sol 20051107 2 4 1 1 1 1 1 MS/MSD sampletaken
31 3138 31103 N 4681 soft 20051107 4 6 1 1 1 1 1

31 3139 31104 N 4680 soft 20051107 0 2 1 1 1
1 1
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Table F1 (continued)
Sample Summary

SAMPLE LOCATION INFORMATION SOIL ANALYSES GROUNDWATER ANALYSES

Start End Density and Total Title 22 Title 22
Dissolved SVOCs

Depth Depth Moisture Grain Size Hydraulic Organic Air VOCs EPA Metals and SVOCs PCBs EPA Pesticides VOCs EPA Metals and PCBs EPA Pesticides
Conductivity Carbon Iron EPA (PAHs) EPA (PAHs) EPA Comments

Site Well/Borehole ID Sample Type* SDG Matrix Sample (feet (feet ASTM ASTM C136-96 ASTM D5084- Method Method MethodName Date below below (TOC) Permeability Method Method EPA Method Method Iron EPA Method EPA Method

grouund ground D2937D2216andand D422-63 90 Walkley API RP 40 5035/8260B 3050B/6010B 3550B/8270C 3550B/8082 3550B/8081A 5030B/8260B Method 3510C/8270C 3510C/8082 3510C./8081A3010A/6010B
surface surface) Black and 7000 and 7000

31 3139 31105 N 4680 soil 20051107 2 4 1 1 1 1 1

31 3140 31106 N 4680 soil 20051107 0 2 1 1 1 1 1
31 3140 31107 N 4680 soil 20051107 2 4 1 1 1 1 1

31 3141 31108 N 4680 soil 20051107 0 2 1 1 1 1 1

31 3141 31109 N 4680 soil 20051107 2 4 1 1 1 1 1
31 3141 31110 N 4680 soil 20051107 4 6 1 1 1 1 1

31 3142 31112 N 4680 soil 20051107 0 2 1 1 1 1 1

31 3142 31113 N 4680 soft 20051107 2 4 , 1 1 1 1 1
31 3143 31114 N 4703 soil 20051108 0 2 1 1 1 1 1
31 3143 31115 N 4703 soil 20051108 2 4 1 1 1 1 1

31 3144 31116 N 4703 soil 20051108 0 2 1 1 1 1 1
31 3144 31117 N 4703 soil 20051108 2 4 1 1 1 1 1

31 3144 31118 N 4703 soil 20051108 4 6 , , 1 1 1 1 1
31 3145 31119 N 4703 soil 20051108 2 4 1 1 1 1 1

31 3145 31120 N 4703 soft 20051108 0 2 1 1 1 1 1 MS/MSD sample taken
31 3145 31121 N 4703 soil 20051108 4 6 1 1 1 1 1
31 3146 31132 N 4703 soil 20051108 0 2 1 1 1 1 1

31 3146 31133 N 4703 soil 20051108 2 4 1 1 1 1 1

31 3146 31134 N 4703 soil 20051108 4 6 1 1 1 1 1

31 3147 31135 N 4723 soil 20051109 0 2 1 1 1 I 1
31 3147 31136 N 4723 soil 20051109 2 4 1 1 1 1 1
31 3148 31137 N 4723 soil 20051109 0 2 _ 1 1 1 1 1
31 3148 31138 N 4723 soil 20051109 2 4 1 1 1 1 1

31 3149 31139 N 4723 soil 20051109 0 2 1 1 1 1 1
31 3149 31140 N 4723 soil 20051109 2 4 1 1 1 1 1

31 3150 31141 N 4723 soil 20051109 0 2 1 1 1 1 1

31 3150 31142 N 4723 soil 20051109 2 4 1 1 1 1 1

1 insufficient volume for
31 3119 31171 N 4742 water 20051110 7 12 lplete analysis
31 3119 31172 N 4742 water 20051110 11 16 1 1 1 1 1
31 3141 31123 N 4702 water 20051108 15 20 1 1 1 1 1

31 3142 31125 N 4702 water 20051108 14 19 1 1 1 1 1
31 3142 31126 N 4702 water 20051108 18 23 I 1 1 1 1 1

31 3143 31127 N 4724 water 20051108 12 17 1 1 1 1 1

31 3144 31167 N 4743 water 20051109 15 20 1 1 1 insufficient volume for
complete analysis

31 3145 31165 N 4743 water 20051110 13 18 1 1 1 1 1

1 insufficient volume for
31 3145 31166 N 4743 water 20051110 9 14 complete analysis
31 3146 31148 N 4724 water 20051109 9.5 14.5 1 1 1 1 1

31 3147 31164 N 4743 water 20051109 9 14 1 1 1 1 1

31 3148 31162 N 4743 water 20051110 6 11 1 insufficient volume forcomplete analysis
insufficient volume for

31 3148 31163 N 4743 water 20051110 10 15 1 1 1 1
complete analysis

31 3149 31169 N 4742 water 20051110 9 14 1 1 1 1 1

31 3149 31170 N 4742 water 20051110 5 10 1 insufficient volume for
complete analysis

31 3150 31173 N 4743 water 20051110 9 14 1 1

31 MW25-06 31146 N 4724 water 20051109 14.75 14.75 1 1 1 1
31 MW25-07 31147 N 4724 water 20051109 14.75 14.75 1 1 1 1
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Table F1 (continued)
Sample Summary

SAMPLE LOCATION INFORMATION SOiL ANALYSES GROUNDWATER ANALYSES
Title 22

Total Title 22 Dissolved
Start End Density and Hydraulic Organic Metals and SVOCs SVOCsDepth Depth Moisture Grain Size Air VOCs EPA PCBs EPA Pesticides VOCs EPA Metals and PCBs EPA Pesticides

Iron EPA (PAHs) EPA (PAHs) EPA Method EPA Method Comments
Sample (feet (feet Conductivity Carbon Permeability Method Method EPA Method Method Iron EPA Method

Site Well/Borehole ID Sample Type* SDG Matrix ASTM ASTM C136-96 ASTM D5084- (TOC) Method Method 3550B/8082 3550B!8081A 5030BF8260B Method
Name Date below below API RP 40 5035/8260B 3050B/6010B 3550Bf8270C 3510C¢8270C 3510C/8082 3510C/8081Agrouund ground D2937 and and D422-63 90 Walkley 3010A/6010BD2216

surface) surface) Black and 7000 and 7000

31 MW25-09 31131 N 4702 water 20051108 14.75 14.75 1 1 1 1

31 MW25-01 31129 N 4702 water 20051108 14.95 14.95 1 1 1 1

31 PW-12 31130 N 4702 water 20051108 14.5 14.5 1 1 1 1
' not sampled, well was

31 PW-10A . previously abandoned

Total Environmental Base Samples 15 15 15 15 15 126 126 126 126 126 16 17 15 15 15
QC Samples - Duplicates

31 3105 31013 FD 4614 soil 20051102 4 6 t 1 1 1 1 1 Duphcate
31 3108 31021 FD 4650 soil 20051103 0 2 1 1 1 1 1 ... Duplicate

31 3112 31036 FD 4651 soil 20051103 4.5 6.5 1 1 1 1 1 Duphcate

31 3115 31046 FD 4651 soil 20051103 4 6 1 1 1 1 1 . Duplicate
31 3118 31056 FD 4666 soil 20051104 0 2 1 1 1 1 1 Duplicate
31 3122 31067 ED 4665 soil 20051104 2 4 1 1 1 1 1 Duplicate

31 3126 31079 FD 4679 soil 20051106 0 2 1 1 1 1 1 . Duplicate
31 3132 31089 FD 4679 soil 20051106 2 4 1 1 1 1 1 Duplicate

31 3136 31100 FD 4681 soil 20051107 4 6 1 1 1 1 1 . Duplicate

31 3141 31111 FD 4680 soil 20051107 4 6 1 1 1 1 1 Duplicate
31 3145 31122 FD 4703 soil 20051108 4 6 1 1 1 1 1 ,,, Duplicate

31 3150 31143 FD 4723 soil 20051109 2 4 1 1 1 1 1 Duplicate

31 3146 31149 FD 4724 water 2005_,109 9.5 14.5 1 1 1 1 1 Duplicate of 31148

Total Environmental Samples Plus Field Duplicates 138 138 138 138 138 17 18 16 16 16
QC Samples - Source Blank

31 I 31077 SB 4680 water 20051106 1 1 1 1 1 Source Blank
QC Samples - Matrix Spikes

31 3108 31023 MS 4650 soil 20051103 4 7 1 1 1 1 1 MS/MSD
31 3114 31042 MS 4651 soil 20051103 4 7 1 1 1 1 1 MS/MSD

31 3120 31062 MS 4666 soil 20051104 4 6.5 1 1 1 1 1 MS/MSD

31 3127 31082 MS 4679/4723 soil 20051106 2 4 1 1 1 1 1 1 1 1 1 1 MS/MSD
31 3138 31102 MS 4681 soil 20051107 2 4 1 1 1 1 1 MS/MSD

31 3145 31120 MS 4703 soil 20051108 0 2 1 1 1 1 1 MS/MSD
QC Samples - Trip Blanks

31150 TB 4724 water 20051109 1 Trip Blank
31151 TB 4723 water 20051109 1 Trip Blank

31152 TB 4743 water 20051110 1 Trip Blank
31153 TB 4742 water 20051110 1 Trip Blank

31154 TB 4742 water 20051110 1 Trip Blank

31200 TB 4607 water 20051101 1 Trip Blank

31201 TB 4614 water 20051102 1 Trip Blank

31205 TB 4665 water 20051104 1 Trip Blank

31206 'FB 4665 water 20051104 1 Trip Blank

31207 TB 4665 water 20051104 1 Trip Blank

31202 TB 4651 water 20051103 1 Trip Blank

31203 TB 4651 water 20051103 1 Trip Blank

31204 FB 4651 water 20051103 1 Trip Blank
31208 TB 4668 water 20051105 1 Trip Blank

31209 TB 4680 water 20051106 1 Trip Blank

31210 TB 4679 water 20051106 i Trip Blank

31211 TB 4681 water 20051106 1 Trip Blank

31212 TB 4681 water 20051106 1 Trip Blank

31213 TB 4681 water 20051106 1 Trip Blank
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Table F1 (continued)
Sample Summary

SAMPLE LOCATION INFORMATION SOIL ANALYSES GROUNDWATER ANALYSES

Start End Total Title 22 Title 22

Depth Depth Density and Hydraulic Organic Metals and SVOCs Dissolved SVOCsMoisture Grain Size Air VOCs EPA PCBs EPA Pesticides VOCs EPA Metals and PCBs EPA Pesticides
Sample (feet (feet Conductivity Carbon Iron EPA (PAHs) EPA (PAHs) EPA Comments

Site Well/Borehole ID Sample Type* SDG Matrix ASTM ASTM C136-96 ASTM D5084- Method Method MethodName Date below below (TOC) Permeability Method Method EPA Method Method Iron EPA Method EPA Method

grouund ground D2937D2216andandD422-63 90 Walkley API RP 40 5035/8260B 3050B/6010B 3550B/8270C 3550B/8082 3550B/8081A 5030B/8260B 3010A/6010BMeth°d3510C/8270C 3510C/8082 3510C/8081A
surface) surface) Black and 7000 and 7000

31214 TB 4703 water 20051108 1 Trip Blank

31215 TB 4702 water 20051108 ..... 1 Trip Blank
QC Samples - Equipment Rinsate Samples (one per day)

31 31050 EB 4665 water 20051104 1 1 1 1 1 Equipment Rinsate Blank
31 31051 EB 4665 water 20051104 1 1 1 1 1 Equipment Rinsate Blank

31 31076 EB 4680 water 20051106 1 1 1 1 1 Equipment Rinsate Blank
31 31155 EB 4742 water 20051110 1 1 1 1 1 Equipment Rinsate Blank

31 31168 EB 4743 water 20051110 1 1 1 1 1 Equipment Rinsate Blank

QC TOTALS (not including duplicate samples) 1 1 1 1 1 6 6 6 6 6 27 6 6 6 6

I I I I I
GRAND TOTALS 16 16 16 16 16 144 144 144 144 144 44 24 22 22 22

* Sample Type Designations:
N = Normal or base environmental sample ID = Identification PAHs = Polynuclear Aromatic Hydrocarbons
FD = Field duplicate sample SDG = Sample Delivery Group PCBs = Polychlorinated Biphenyls
SB = Source blank sample VOCs = Volatile Organic Compounds QC = Quality Control
MS = Matrix Spike/Matrix Splike Duplicate Sample EPA = Environmental Protection Agency

TB = Trip Blank SVOCs = Semivolatile Organic Compounds
EB = Equipment Rinsate Blank

(
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Table F2

Completeness Summary

Method Name Common Name TOTAL REJECTS "J's"and "UJ's" Percent Percent
Rejected Estimated

SW-846 8260B Volatile Organics 7854 0 213 0.00% 2.71%
SW-846 8270C Semi-volatile organics 6474 0 201 0.00% 3.10%
SW-846 8081A Pesticides 2656 0 413 0.00% 15.55%
SW-846 8082 PCBs 1162 0 38 0.00% 3.27%
SW-846 6010 Metals 3024 0 594 0.00% 19.64%

SW-846 7470 Mercury - in aqueous 24 0 12 0.00% 50.00%
SW-846 7471 Mercury - in solids 144 0 41 0.00% 28.47%
SW-846 9045 & 9045C pH 43 0 0 0.00% 0.00%
ASTM D 2216 Moisture Content 144 0 0 0.00% 0.00%

Totals 21525 0 1512

Percentages 0 7.02
Notes:

PCBs = Polychlorinated Biphenyls

J = Estimated detected value

UJ = Estimated nondetect value
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Table F3a

Groundwater Duplicate Results

Parent Sample CAS Number Chemical Name Matrix Analytical Units Parent Parent Duplicate Sample Duplicate Duplicate RPD
ID Method Result Qualifier ID Result Qualifier

31148 7440-36-0 Antimony GW 6010B ug/L 8.9 B 31149 6.8 B 26.8
31148 7440-39-3 Barium GW 6010B ug/L 589 31149 611 -3.7

31148 7440-41-7 Beryllium GW 6010B ug/L 0.078 B 31149 <2 NC

31148 7440-43-9 Cadmium GW 6010B ug/L 0.89 B 31149 0.82 B 8.2

31148 [7440-47-3 Chromium GW 6010B ug/L 12 31149 12.4 -3.3

31148 7440-48-4 Cobolt GW 6010B ug/L 1.5 B 31149 1.7 B -12.5
31148 7439-89-6 Iron GW 6010B ug/L 12000 31149 11800 1.7

31148 7439-92-1 Lead GW 6010B ug/L 8.1 31149 13.3 -48.6

31148 7439-98-7 Molybdenum GW 6010B ug/L 5.9 31149 6.6 -11.2
31148 7440-02-0 Nickel GW 6010B ug/L 0.71 B 31149 1.7 -82.2

31148 7440-62-2 Vanadium GW 6010B ug/L 6.7 B 31149 6.9 B -2.9

31148 71-43-2 Benzene GW 8260B ug/L 137 31149 89 42.5
31148 100-41-4 Ethylbenzene GW 8260B ug/L 52 31149 42 21.3
31148 100-42-5 Styrene GW 8260B ug/L 5 J 31149 4 J 22.2

31148 108-88-3 l_oluene GW 8260B ug/L 40 31149 31 25.4

31148 95-63-6 1,2,4-Trimethylbenzene GW 8260B ug/L 9 31149 10 -10.5

31148 108-67-8 1,3,5-Trimethylbenzene GW 8260B ug/L 4 J 31149 5 J -22.2
31148 1330-20-7 Xylenes GW 8260B ug/L 50 31149 43 15.1

31148 83-32-9 Acenaphthene GW 8270C ug/L 100 31149 130 -26.1

31148 208-96-8 Acentaphthylene GW 8270C ug/L 91 31149 75 19.3

31148 120-12-7 Anthracene GW 8270C ug/L 12 31149 10 J 18.2
31148 56-55-3 Benzo(A)anthracene GW 8270C ug/L 2 J 31149 2 J 0.0

31148 50-32-8 Benzo(A)pyrene GW 8270C ug/L 3 J 31149 2 J 40.0

31148 205-99-2 Benzo(B)fluoranthene GW 8270C ug/L 2 J 31149 2 J 0.0
31148 191-24-2 Benzo(G,II,I)perylene GW 8270C ug/L 1 J 31149 2 J -66.7

31148 86-74-8 Carbazole GW 8270C ug/L 43 31149 37 15.0

31148 218-01-9 Chrysene GW 8270C ug/L 4 31149 3 J 28.6

31148 132-64-9 Dibenzofuran GW 8270C ug/L 6 J 31149 6 J 0.0

31148 206-44-0 Fluoranthene GW 8270C ug/L 18 31149 17 5.7
31148 86-73-7 Fluorene GW 8270C ug/L 43 31149 37 15.0
31148 1321-94-4 Methylnaphthalene (Total) GW 8270C ug/L 180 31149 160 11.8

31148 91-20-3 Naphthalene GW 8270C ug/L 2030 31149 2500 -20.8

31148 85-01-8 Phenanthrene GW 8270C ug/L 92 31149 82 11.5

31148 129-00-0 Pyrene GW 8270C ug/L 18 31149 16 11.8
Notes:

NC=Notcalculated,resultbelowdetectionlimitinparentorduplicatesample
ug/L= Microgramperliter
ID= Identification

RPD= Relative percent difference
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Table F3b

Soil Sample Duplicate Results

Parent Sample CAS Number Chemical Name Matrix Analytical Units Parent Parent Duplicate Sample Duplicate Duplicate RPD
ID Method Result Qualifiei ID Result Qualifier

31142 7440-36-0 Antimony Soil 6010B mg/kg 0.33 B 31143 <5.6 NC
31142 7440-38-2 Arsenic Soil 6010B mg/kg 6.2 31143 2.8 75.6
31142 7440-39-3 Barium Soil 6010B mg/kg 55 31143 34.9 44.7
31142 7440-43-9 Cadmium Soil 6010B mg/kg 0.33 31143 0.27 20.0
31142 7440-47-3 Chromium Soil 6010B mg/kg 33.8 31143 26.8 23.1
31142 7440-48-4 Cobalt Soil 6010B mg/kg 6.6 31143 4.6 35.7
31142 7440-50-8 Copper Soil 6010B mg/kg 16.5 31143 9 58.8
31142 7439-89-6 Iron Soil 6010B mg/kg 15900 31143 10800 38.2
31142 7439-92-1 Lead Soil 6010B mg/kg 19.8 31143 6.2 104,6
31142 7439-97-6 Mercury Soil 7471A mg/kg 0.15 B 31143 0.1 B 40.0
31142 7440-02-0 Nickel Soil 6010B mg/kg 31.9 31143 25.8 21.1
31142 7440-62-2 Vanadium Soil 6010B mg/kg 31.7 31143 20.4 43.4
31142 7440-66-6 Zinc Soil 6010B ml_/kg 93.5 31143 53.7 54.1
31142 7732-18-5 Moisture Soil ASTM D 2216 % 9.8 31143 10 -2.0

31020 7440-36-0 Antimony Soil 6010B mg/kg <5.3 31021 0.3 B NC
31020 7440-38-2 Arsenic Soil 6010B mg/kg 14.2 31021 6.5 74.4
31020 7440-39-3 Barium Soil 6010B mg/kg 261 31021 211 21.2
31020 7440-41-7 Beryllium Soil 6010B mg/kg 0.0065 B 31021 0.21 -188.0
31020 7440-43-9 Cadmium Soil 6010B mg/kg 0.35 31021 0.24 37.3
31020 7440-47-3 Chromium Soil 6010B mg/kg 35.1 31021 28.6 20.4
31020 7440-48-4 Cobalt Soil 6010B mg/kg 14.4 31021 10.5 31.3
31020 7440-50-8 Copper Soil 6010B mg/kg 26.6 31021 40.5 -41.4
31020 7439-89-6 Iron Soil 6010B mg/kg 40700 31021 31000 27,1
31020 7439-92-1 Lead Soil 6010B mg/kg 17.7 31021 13 30.6
31020 7439-97-6 Mercury Soil 6010B mg/kg 0.48 31021 0.11 125.4
31020 7440-02-0 Nickel Soil 6010B mg/kg 60.5 31021 27.5 75.0
31020 7782-49-2 Selenium Soil 6010B mg/kg 1.7 31021 1.3 26.7
31020 7440-28-0 Thallium Soil 6010B mg/kg 2.3 31021 1.5 42.1
31020 7440-62-2 Vanadium Soil 6010B mg/kg 48.8 31021 41.5 16.2
31020 7440-66-6 Zinc Soil 6010B mg/kg 113 31021 87.7 25.2
31020 7732-18-5 Moisture Soil ASTM D 2216 % 5.2 31021 13.1 -86.3

31035 7440-36-0 Antimony Soil 6010B mg/kg 0.74 B 31036 <5.5 U NC
31035 7440-38-2 Arsenic Soil 6010B mg/kg 9.7 31036 4.1 81.2

31035 7440-39-3 Barium Soil 6010B mg/kg 157 31036 65.8 81.9
31035 7440-41-7 Beryllium Soil 6010B mg/kg <0.22 U 31036 0.31 NC
31035 7440-43-9 Cadmium Soil 6010B mg/kg 0.1 B 31036 0.026 B 117.5
31035 7440-47-3 Chromium Soil 6010B mg/kg 29.9 31036 118 -119.1
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Table F3b (continued)
Soil Sample Duplicate Results

Parent Sample CAS Number Chemical Name Matrix Analytical Units Parent Parent Duplicate Sample Duplicate Duplicate RPD
ID Method Result Qualifiei ID Result Qualifier

31035 744048-4 Cobalt Soil 6010B mg/kg 13.1 31036 20.4 -43.6

31035 7440-50-8 Copper Soil 6010B mg/kg 26.8 31036 15.3 54.6
31035 7439-89-6 Iron Soil 6010B mg/kg 22600 31036 24100 -6.4
31035 7439-92-1 Lead Soil 6010B mg/kg 12.5 31036 18.6 -39.2

31035 7439-97-6 Mercury Soil 6010B mg/kg 0.33 31036 1.2 -113.7
31035 7440-02-0 Nickel Soil 6010B mg/kg 53.9 31036 309 -140.6

31035 778249-2 Selenium Soil 6010B mg/kg 0.82 31036 0.55 39.4
31035 7440-28-0 Thallium Soil 6010B mg/kg <0.55 U 31036 0.71 NC
31035 7440-62-2 Vanadium Soil 6010B mg/kg 26.7 31036 30,3 -12.6
31035 7440-66-6 Zinc Soil 6010B mg/kg 72.5 31036 55,9 25.9
31035 7732-18-5 Moisture Soil ASTM D 2216 % 8.8 31036 9.2 -4.4

31045 7440-36-0 Antimony Soil 6010B mg/kg 0.72 B 31046 2.5 B -110.6
31045 7440-38-2 Arsenic Soil 6010B mg/kg 7.1 31046 36.5 -134.9
31045 7440-39-3 Barium Soil 6010B mg/kg 43.5 31046 479 -166.7

31045 7440-43-9 Cadmium Soil 6010B mg/kg 0.089 B 31046 0.44 -132.7
31045 744047-3 Chromium Soil 6010B mg/kg 77.7 31046 28,4 92.9

31045 744048-4 Cobalt Soil 6010B mg/kg 12.3 31046 13,1 -6.3
311345 7440-50-8 Copper Soil 6010B mg/kg 41 31046 22,3 59.1
31045 7439-89-6 Iron Soil 6010B mg/kg 37700 31046 33000 13.3
31045 7439-92-1 Lead Soil 6010B mg/kg 14.9 31046 31.5 -71.6
31045 7439-97-6 Mercury Soil 6010B mg/kg 0.37 31046 1.1 -99.3
31045 7439-98-7 IMOLYBDENUM Soil 6010B mg/kg <0.27 U 31046 1.7 NC

31045 7440-02-0 Nickel Soil 6010B mg/kg 62.8 31046 30.1 70.4
31045 7782-49-2 Selenium Soil 6010B mg/kg 1.3 31046 0.44 B 98.9

31045 7440-28-0 Thallium Soil 6010B mg/kg <0.67 U 31046 1.3 NC

31045 7440-62-2 Vanadium Soil 6010B mg/kg 63.5 31046 40.2 44.9
31045 7440-66-6 Zinc Soil 6010B mg/kg 106 31046 138 -26.2
31045 7732-18-5 Moisture Soil ASTM D 2216 % 24.8 31046 12.5 66.0

31068 7440-36-0 Antimony Soil 6010B mg/k 8 2.1 B 31067 <8.5 U NC
31068 7440-38-2 Arsenic Soil 6010B mg/kg 12.5 31067 6.2 67.4
31068 7440-39-3 Barium Soil 6010B mg/kl_ 110 31067 102 7.5

31068 7440-43-9 Cadmium Soil 6010B mg/kg <0.30 U 31067 0.08 B NC
31068 7440-47-3 Chromium Soil 6010B mg/kg 94.1 31067 91.6 2.7
31068 744048-4 Cobalt Soil 6010B mg/kg 12.8 31067 11.8 8.1

31068 7440-50-8 Copper Soil 6010B mg/kg 70.9 31067 34.1 70.1
31068 7439-89-6 Iron Soil 6010B mg/kg 44000 31067 39700 10.3
31068 7439-92-1 Lead Soil 6010B mg/kg 50.5 31067 13.4 116.1
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Table F3b (continued)
Soil Sample Duplicate Results

Parent Sample CAS Number Chemical Name Matrix Analytical Units Parent Parent Duplicate Sample Duplicate Duplicate RPD
ID Method Result Qualifier ID Result Qualifier

31068 7439-97-6 Mercury Soil 6010B mg/kg 0.38 31067 0.43 -12.3
31068 7439-98-7 Molybdenum Soil 6010B mg/kg 0.47 31067 <0.34 U NC

31068 7440-02-0 Nickel Soil 6010B mfl/kg 78 31067 77.2 1.0
31068 7440-28-0 Thallium Soil 6010B mg/kg <0.76 U 31067 1.4 NC
31068 7440-62-2 Vanadium Soil 6010B mg/kg 74.2 31067 72.1 2.9
31068 7440-66-6 Zinc Soil 6010B mg/kg 114 31067 87.1 26.8
31068 7732-18-5 Moisture Soil ASTM D 2216 % 34.3 31067 41.4 -18.8

31055 7440-36-0 Antimony Soil 6010B mg/kg <5.5 U 31056 0.32 B NC
31055 7440-38-2 Arsenic Soil 6010B mg/kg 6.9 31056 6.8 1.5
31055 7440-39-3 Barium Soil 6010B mg/kg 135 31056 78 53.5
31055 7440-43-9 Cadmium Soil 6010B mg/kg 0.17 31056 0.11 42.9
31055 7440-47-3 Chromium Soil 6010B mg/kg 63.8 31056 48.4 27.5
31055 7440-484 Cobalt Soil 6010B mg/kg 18.6 31056 11.3 48.8
31055 7440-50-8 Copper Soil 6010B mg/kg 35.8 31056 21.5 49.9
31055 7439-89-6 Iron Soil 6010B mg/kg 31000 31056 21000 38.5
31055 7439-92-1 Lead Soil 6010B mg/kg 13.4 31056 13 3.0
31055 7439-97-6 Mercury Soil 6010B mg/kg 0.75 31056 0.51 38.1
31055 7440-02-0 Nickel Soil 6010B mg/kg 141 31056 73.8 62.6

31055 7440-28-0 I'hallium Soil 6010B mg/kg 0.99 31056 <0.55 NC
31055 7440-62-2 Vanadium Soil 6010B mg/kg 55.9 31056 38.7 36.4
31055 7440-66-6 Zinc Soil 6010B mg/kg 70.2 31056 53.8 26.5
31055 7732-18-5 Moisture Soil ASTM D 2216 % 9.3 31056 8.7 6.7

31078 7440-36-0 iAntimony Soil 6010B mg/kl_ <5.6 31079 2.7 F NC
31078 7440-38-2 Arsenic Soil 6010B mg/kg 10.2 31079 13.4 -27.1
31078 7440-39-3 Barium Soil 6010B mg/kg 161 31079 141 13.2
31078 7440-41-7 Beryllium Soil 6010B mg/kg 0.13 F 31079 <0.22 NC
31078 7440-43-9 Cadmium Soil 6010B mg/kg 0.26 31079 0.53 -68.4
31078 7440-47-3 Chromium Soil 6010B mg/kg 45.5 31079 34.6 27.2
31078 7440-48-4 !Cobalt Soil 6010B mg/kg 14.3 31079 10.6 29.7
31078 7440-50-8 [Copper Soil 6010B mg/kg 41.6 31079 26.6 44.0
31078 7439-89-6 [ron Soil 6010B mg/kg 39500 31079 26400 39.8
31078 7439-92-1 Lead Soil 6010B mg/kg 17.6 31079 114 -146.5
31078 7439-97-6 Mercury Soil 6010B mg/kg 0.55 31079 0.33 50.0
31078 7440-02-0 Nickel Soil 6010B m_/kg 72.3 31079 34.4 71.0
31078 7440-28-0 Thallium Soil 6010B mg/kg 0.82 31079 1.6 -64.5
31078 7440-62-2 Vanadium Soil 6010B mg/kg 51.7 31079 38.6 29.0
31078 7440-66-6 Zinc Soil 6010B mg/kg 98.1 31079 129 -27.2
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Table F3b (continued)
Soil Sample Duplicate Results

Parent Sample CAS Number Chemical Name Matrix Analytical Units Parent Parent Duplicate Sample Duplicate Duplicate RPD
ID Method Result Qualifier ID Result Qualifier

31078 7732-18-5 Moisture Soil ASTM D 2216 % 10 31079 8.2 19.8

31088 7440-36-0 Antimony Soil 6010B mg/kg <5.6 31089 0.69 F NC
31088 7440-38-2 Arsenic Soil 6010B mg/kg 3.4 31089 2.4 34.5

31088 7440-39-3 Barium Soil 6010B mg/kg 56.3 31089 56 0.5
31088 7440-41-7 Beryllium Soil 6010B mg/kg 0.096 F 31089 0.22 F -78.5
31088 7440-43-9 Cadmium Soil 6010B mg/kg 0.096 F 31089 0.092 F 4.3
31088 7440-47-3 Chromium Soil 6010B mg/kg 39.4 31089 44.5 -12.2
31088 7440-48-4 Cobalt Soil 6010B mg/kg 10.8 31089 10.1 6.7
31088 7440-50-8 Copper Soil 6010B mg/kg 33.2 31089 20.5 47.3
31088 7439-89-6 Iron Soft 6010B mg/kg 23700 31089 17800 28.4
31088 7439-92-1 Lead Soil 6010B mg/kg 11.7 31089 12.9 -9.8
31088 7439-97-6 Mercury Soil 6010B mg/kg 1 31089 1.1 -9.5
31088 7440-02-0 Nickel Soil 6010B mg/kg 68.7 31089 78.2 -12.9
31088 7440-62-2 Vanadium Soil 6010B mg/kg 52 31089 31.8 48.2
31088 7440-66-6 Zinc Soil 6010B mg/kg 56.4 31089 49.1 13.8
31088 7732-18-5 Moisture Soil ASTM D 2216 % 10.2 31089 16.7 -48.3

31110 7440-36-0 Antimony Soil 6010B mg/kg 1.5 B 31111 <5.5 U NC
31110 7440-38-2 Arsenic Soil 6010B mg/kg 6.2 31111 3.6 53.1
31110 7440-39-3 Barium Soil 6010B mg/kg 30.9 31111 41.3 -28.8
31110 7440-41-7 Beryllium Soil 6010B mg/kg 0.22 31111 0.068 B 105.6
31110 7440-43-9 Cadmium Soil 6010B mg/kg 0.071 31111 0.042 B 51.3
31110 7440-47-3 Chromium Soil 6010B mg/kg 32.3 31111 40.5 -22.5
31110 7440-48-4 Cobalt Soil 6010B mg/kg 10.5 31111 9.5 10.0
31110 7440-50-8 Copper Soil 6010B mg/kg 12.9 31111 12.5 3.1
31110 7439-89-6 Iron Soil 6010B mg/kg 12700 31111 13800 -8.3
31110 7439-92-1 Lead Soil 6010B mg/kg 13.9 31111 9.4 38.6
31110 7439-97-6 Mercury Soil 6010B mg/kg 0.21 B 31111 0.11 B 62.5
31110 7440-02-0 Nickel Soil 6010B mg/kg 34.5 31111 31.9 7.8
31110 7440-62-2 Vanadium Soil 6010B mg/kg 20.9 31111 27.6 -27.6
31110 7440-66-6 Zinc Soil 6010B mg/kg 33.1 31111 34.7 -4.7
31110 7732-18-5 Moisture Soil ASTM D 2216 % 12.4 31111 8.6 36.2

31099 7440-36-0 Antimony Soil 6010B mg/kg <5.7 U 31100 0.36 B NC
31099 7440-38-2 Arsenic Soil 6010B mg/kg 3.5 31100 4.2 -18.2
31099 7440-39-3 Barium Soil 6010B mg/kg 70 31100 81.4 -15.1
31099 7440-41-7 Beryllium Soil 6010B mg/kg 0.53 31100 0.54 -1.9
31099 7440-43-9 Cadmium Soil 6010B mg/kg 0.023 B 31100 <0.23 U NC
31099 7440-47-3 Chromium Soil 6010B mg/kg 22.7 31100 42.5 -60.7
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Table F3b (continued)
Soil Sample Duplicate Results

Parent Sample CAS Number Chemical Name Matrix Analytical Units Parent Parent Duplicate Sample Duplicate Duplicate RPD
ID Method Result Qualifier ID Result Qualifier

31099 7440484 Cobalt Soil 6010B mg/kg 10.5 31100 11.7 -10.8

31099 7440-50-8 Copper Soil 6010B mg/kg 10.8 31100 10.3 4.7
31099 7439-89-6 Iron Soil 6010B mg/kg 18100 31100 18300 -1.1
31099 7439-92-1 Lead Soil 6010B mg/kg 8.9 31100 8.6 3.4
31099 7439-97-6 Mercury Soil 6010B mg/kg 0.57 31100 1.2 -71.2
31099 7440-02-0 Nickel Soil 6010B mg/kg 55.7 31100 89.5 -46.6

31099 7440-62-2 Vanadium Soil 6010B mg/kg 25.2 31100 29.3 -15.0
31099 7440-66-6 Zinc Soft 6010B mg/kg 42.8 31100 41.1 4.1
31099 7732-18-5 Moisture Soil ASTM D 2216 % 12.4 31100 13.3 -7.0

31012 7440-36-0 Antimony Soil 6010B mg/kg 5.2 U 31013 5.2 U 0.0
31012 7440-38-2 Arsenic Soil 6010B mg/kg 9.7 J 31013 2 131.6

31012 7440-39-3 Barium Soil 6010B mg/kg 90.3 J 31013 47 63.1
31012 7440-41-7 Beryllium Soil 6010B mg/kg 0.33 J 31013 0.21 U 44.4
31012 7440-43-9 Cadmium Soil 6010B mg/kg 0.066 J 31013 0.21 U -104.3
31012 7440-47-3 Chromium Soil 6010B mg/kg 73.1 J 31013 30.3 J 82.8
31012 7440-484 Cobalt Soil 6010B mg/kg 15.3 J 31013 4.7 106.0

31012 7440-50-8 Copper Soil 6010B mg/kg 27.8 J 31013 4.9 140.1
31012 7439-89-6 Iron Soil 6010B mg/kg 25300 J 31013 8000 103.9
31012 7439-92-1 Lead Soil 6010B mg/kg 8.9 J 31013 1.9 129.6
31012 7439-97-6 Mercury Soil 6010B mg/kg 0.22 J 31013 0.041 J 137.2
31012 7440-02-0 Nickel Soil 6010B mg/kg 69.1 J 31013 23.6 J 98.2

31012 778249-2 Selenium Soil 6010B mg/kg 0.88 J 31013 0.71 J 21.4
31012 7440-28-0 Thallium Soil 6010B mg/kg 0.67 UJ 31013 0.52 U 25.2
31012 7440-62-2 Vanadium Soil 6010B mg/kg 52.6 J 31013 19.3 92.6

31012 7440-66-6 Zinc Soil 6010B mg/kg 86.3 J 31013 15.6 138.8
31012 7732-18-5 Moisture Soil ASTM D 2216 % 4.6 31013 4.7 -2.2
31012 Ph 8.43 31013 8.55 -1.4

31012 108-88-3 Toluene Soil 8260B mg/kg 0.0053 UJ 31013 0.0054 UJ -1.9

31012 156-60-5 Trans-l,2-Dichloroethene Soil 8260B mg/kg 0.0053 UJ 31013 0.0054 UJ -1.9

31121 7440-38-2 Arsenic Soil 6010B mg/kg 13.9 31122 13.8 0.7
31121 7440-39-3 Barium Soil 6010B mg/kg 118 31122 105 11.7
31121 7440-43-9 Cadmium Soil 6010B mg/kg 0.017 J 31122 0.083 J -132.0
31121 7440-47-3 Chromium Soil 6010B mg/kg 99.4 31122 98.2 1.2
31121 7440-484 Cobalt Soil 6010B mg/kg 13.2 31122 14.6 J -10.1

31121 7440-50-8 Copper Soil 6010B mg/kg 48.5 31122 47.6 1.9
31121 7439-89-6 Iron Soil 6010B mg/kg 52000 J 31122 49200 J 5.5
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Table F3b (continued)
Soil Sample Duplicate Results

Parent Sample CAS Number Chemical Name Matrix Analytical Units Parent Parent Duplicate Sample Duplicate Duplicatc RPD
ID Method Result Qualifier ID Result Qualifier

31121 7439-92-1 Lead Soil 6010B mg/kg 42.7 J 31122 42.1 J 1.4

31121 7439-97-6 Mercury Soil 6010B mg/kg 0.94 J 31122 0.47 66.7
31121 7439-98-7 Molybdenum Soil 6010B mg/kg 0.26 UJ 31122 0.3U NC
31121 7440-02-0 Nickel Soil 6010B m/_/kg 81.9 J 31122 80.7 J 1.5
31121 7440-28-0 Thallium Soil 6010B mfl/kg 0.65 UJ 31122 0.66 UJ -1.5
31121 7440-62-2 Vanadium Soil 6010B mg/kg 74.9 31122 74 1.2

31121 7440-66-6 Zinc Soil 6010B m_/kg 104 31122 105 -1.0
31121 7732-18-5 Moisture Soil ASTM D 2216 % 23.6 31122 24.6 -4.1
31121 IPh 5.71 31122 6.07 -6.1

31121 1031-07-8 Endosulfan Sulfate Soil 8081A mg/kg 0.065 UJ 31122 0.0066 UJ 163.1
31121 319-84-6 A-BHC Soil 8081A mg/kg 0.022 UJ 31122 0.0023 UJ 162.1

31121 71-43-2 Benzene Soil 8260B mg/kg 0.003 J 31122 0.003 J 0.0
31121 74-87-3 Chloromethane Soil 8260B mg/kg 0.0068 UJ 31122 0.0065 UJ 4.5
31121 75-09-2 Dichloromethane Soil 8260B mg/k g 0.0068 31122 0.0065 4.5

31121 100-01-6 P-Nitroaniline Soil 8260B mg/kg 3.3 UJ 31122 330 UJ* -196.0
31121 111-44-4 BIS(2-Chloroethyl)ether Soil 8260B m_/kg 0.65 UJ 31122 66 UJ* -196.1
31121 118-74-1 Hexachlorobenzene Soil 8260B mg/kg 0.65 UJ 31122 66 UJ* -196.1

N-Nitrosodi-N-

31121 621-64-7 Propylamine Soil 8260B mg/kg 0.65 U 31122 66 UJ* -196.1
Notes.

NC= Notcalculated,resultbelowdetectionlimitinparentorduplicatesample
UJ*=Sampleresultsarefromadilution
ID=Identification

RPD= Relative percent difference

mg/kg = Milligramperkilogram

a Draft Final RI
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Table F4a

Trip Blank Results

Sample ID Analysis Date Analytes Detected

31150 (SDG 4724) 11/17/2005 All nondetect

31151 (SDG 4723) 11/17/2005 All nondetect

31152 (SDG 4743) 11/17/2005 All nondetect

31153 (SDG 4742) 11/10/2005 All nondetect

31200 (SDG 4607) 11/2/2005 All nondetect

31201 (SDG 4614) 11/2/2005 All nondetect

31205 (SDG 4665) 11/16/2005 All nondetect

31206 (SDG 4665) 11/16/2005 All nondetect

31207 (SDG 4665) 11/16/2005 All nondetect

31202 (SDG 4651) 11/9/2005 All nondetect

31203 (SDG 4651) 11/9/2005 All nondetect

31204 (SDG 4651) 11/9/2005 All nondetect

31208 (SDG 4668) 11/15/2005 All nondetect

31209 (SDG 4680) 11/15/2005 All nondetect

31210 (SDG 4679) 11/15/2005 All nondetect

31211 (SDG 4681) 11/15/2005 All nondetect

31212 (SDG 4681) 11/15/2005 All nondetect

31213 (SDG 4681) 1/15/2005 All nondetect

31214 (SDG 4703) 11/8/2005 All nondetect

31215 (SDG 4702) 11/8/2005 All nondetect

Notes:

ID = Identification

SDG = Sample Delivery Group
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Table F4b

Equipment Blank Hits

Sample ID Sample Date Analysis CAS Number Chemical Name Result RL Qualifiers Units

31050 (SDG 4665) 11/4/2005 6010B 7440-36-0 Antimony 6.8 10 B ug/L
MAX Value 6.8

31050 (SDG 4665) 11/4/2005 6010B 7440-39-3 Barium 4.1 10 B ug/L
31051 (SDG 4665) 11/4/2005 6010B 7440-39-3 Barium 9.6 10 B ug/L

31155 (SDG 4742) 6010B 7440-39-3 Barium 1.3 J ug/L
31168 (SDG 4743) 6010B 7440-39-3 Barium 0.82 J ug/L

MAX Value 9.6

31051 (SDG 4665) 11/4/2005 6010B 7440-41-7 Beryllium 0.078 2 B ug/L

31076 (SDG 4680) 11/6/2005 6010B 7440-41-7 Beryllium 0.078 2 B ug/L
MAX Value 0.078

31168(SDG4743) 6010B 7440-43-9 Cadmium 11.6 ug/L
MAX Value 11.6

31050 (SDG 4665) 11/4/2005 6010B 7440-47-3 Chromium 0.78 5 B ug/L
31051 (SDG 4665) 11/4/2005 6010B 7440-47-3 Chromium 4.9 5 B ug/L

31155 (SDG 4742) 6010B 7440-47-3 Chromium 2 J ug/L
31168 (SDG 4743) 6010B 7440-47-3 Chromium 1 J ug/L

MAX Value 4.9

31051 (SDG 4665) 11/4/2005 6010B 7440-48-4 Cobalt 0.84 5 B ug/L
MAX Value 0.84

Draft Final RI

IRSite 31 Alameda Point F-27 July 2007

( ( (



Table F4b (continued)
Equipment Blank Hits

Sample ID Sample Date Analysis CAS Number Chemical Name Result RL Qualifiers Units

31050 (SDG 4665) 11/4/2005 6010B 7440-50-8 Copper 1.9 10 B ug/L
31051 (SDG 4665) 11/4/2005 6010B 7440-50-8 Copper 3.3 10 B ug/L

MAX Value 3.3

31050 (SDG 4665) 11/4/2005 6010B 7439-89-6 Iron 267 50 ug/L
31051 (SDG 4665) 11/4/2005 6010B 7439-89-6 Iron 1560 50 ug/L
31076 (SDG 4680) 11/6/2005 6010B 7439-89-6 Iron 55.7 50 ug/L
31155 (SDG 4742) 6010B 7439-89-6 Iron 264 ug/L

31168 (SDG 4743) 6010B 7439-89-6 Iron 21.3 J ug/L
MAX Value 1560

31155 (SDG 4742) 6010B 7439-92-1 Lead 27.9 ug/L

31168 (SDG 4743) 6010B 7439-92-1 Lead 71 ug/L
MAX Value 71

31051(SDG4665) 11/4/2005 6010B 7439-98-7 Molybdenum 1.5 5 B ug/L
MAXValue 1.5

31050 (SDG 4665) 11/4/2005 6010B 7440-02-0 Nickel 2.3 5 B ug/L
31051 (SDG 4665) 11/4/2005 6010B 7440-02-0 Nickel 9.6 5 ug/L
31155 (SDG 4742) 6010B 7440-02-0 Nickel 0.8 J ug/L

31168 (SDG 4743) 6010B 7440-02-0 Nickel 0.74 J ug/L
MAX Value 9.6

31050(SDG4665) 11/4/2005 6010B 7440-22-4 Silver 1.4 10 B ug/L
MAXValue 1.4
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Table F4b (continued)
Equipment Blank Hits

Sample ID Sample Date Analysis CAS Number Chemical Name Result RL Qualifiers Units

31051 (SDG 4665) 11/4/2005 6010B 7440-23-5 Selenium 3.7 10 B ug/L
31076 (SDG 4680) 11/6/2005 6010B 7440-23-5 Selenium 4.5 10 B ug/L

MAX Value 4.5

31051 (SDG 4665) 11/4/2005 6010B 7440-28-0 Thallium 3.5 10 B ug/L
MAX Value 3.5

31050 (SDG 4665) 11/4/2005 6010B 7440-62-2 Vanadium 0.94 10 B ug/L

31051 (SDG 4665) 11/4/2005 6010B 7440-62-2 Vanadium 2.6 10 B ug/L

31076 (SDG 4680) 11/6/2005 6010B 7440-62-2 Vanadium 1.6 10 B ug/L
MAX Value 2.6

31051(SDG4665) 11/4/2005 6010B 7440-66-6 Zinc 17.9 10 ug/L
MAX Value 17.9

31050 (SDG 4665) 11/4/2005 7470A 7439-97-6 Mercury 0.061 0.5 B ug/L
31051 (SDG 4665) 11/4/2005 7470A 7439-97-6 !Mercury 0.098 0.5 B ug/L
31076 (SDG 4680) 11/6/2005 7470A 7439-97-6 Mercury 0.091 0.5 B ug/L

31168 (SDG 4743) 7470A 7439-97-6 Mercury 0.28 J ug/L
MAX Value 0.28

31076 (SDG 4680) 11/6/2005 8260B 67-66-3 Chloroform 0.6 5 ug/L

31168 (SDG 4743) 8260B 67-66-3 Chloroform 0.4 J ug/L
MAX Value 0.6

31155 (SDG 4742) 8260B 127-18-4 Tetrachloroethene 0.4 J ug/L

Draft Final RI
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Table F4b (continued)
Equipment Blank Hits

Sample ID Sample Date Analysis CAS Number Chemical Name Result RL Qualifiers Units
MAX Value 0.4

31155 (SDG 4742) 8270C 100-01-6 P-Nitroanflme 50 UJ ug/L
MAX Value 50

31168(SDG4743) 8081A 8001-35-2 Camphechlor 10 UJ ug/L
MAX Value 10

Notes:

ID = Identification

SDG = Sample Delivery Group

RL= Reporting Limit

Max = Maximum

ug/L = Micrograms per liter

OtN Draft Final RI
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Table 4c
Source Blank Hits

Sample ID Sample Date Analysis CAS Number Chemical Name Result RL Qualifiers Units

31077 11/15/2005 6010B 7782-49-2 Selenium 4.6 10 B ug/L
MAX Value 4.6

31077 11/15/2005 6010B 7440-22-4 Silver 1.7 10 B ug/L

MAX Value 1.7

31077 11/15/2005 7470A 7439-97-6 Mercury 0.98 0.5 ug/L

MAX Value 0.98

31077 11/15/2005 8260B 67-66-3 Chloroform 0.6 0.5 ug/L
MAX Value 0.6

31077 11/15/2005 8260B 127-18-4 Tetrachloroethene 0.4 0.5 J ug/L

MAX Value 0.4

Notes:

ID = Identification

RL= Reporting Limit

ug/L = Micrograms per liter

MAX = Maximum

Draft Final RI
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LABORATORYDATA CONSULTANTS,INC.7750 El CaminoReal,Suite 2L Carlsbad,CA 92009 Phone:760/634-0437 Fax:7601634-0439

LDCZ
CDM Federal December16, 2005
9444 FarnhamRoad,Suite210
San Diego,CA 92123
ATTN: Mr. MikeAllen

SUBJECT: NAS Alameda Point DataValidation

Dear Mr. Allen,

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on December 2, 2005.

LDC Project # 14354:

SDG # Fraction

05-4607 Volatiles(EPA MethodSW 846 8260B)
Semivolatiles(EPA MethodSW 846 8270C)
Pesticides(EPA MethodSW 846 8081A)
PolychlorinatedBiphenyls(EPA MethodSW 846 8082B)
Metals (EPA MethodSW 846 6010B/7471A)

The followingdeliverablesaresubmittedunderthisreport:

• Attachment I Sample ID Cross Reference and Data ReviewLevel
• Attachment II CDM Database Qualification Summary
• Attachment III Overall Data Qualification Summary
• Enclosure I EPA Level III ADR Outliers

The data validation was performed in accordancewith the U.S. EPA NationalFunctional
Guidelines (NFG)for Inorganicand Organic Review(EPA 2004 and 1999).Where specific
guidance is notavailable, the data hasbeenevaluated inaconservativemannerconsistent
with industry standardsusing professionalexperience.The following itemswere evaluated
during the review:

• Holding Times
• Sample Preservation
• Initial Calibration
• Continuing Calibration
• Blanks
• Surrogates
• Matrix Spike/Matrix Spike Duplicates
• Laboratory Control Samples
• Detection and Quantitation Limits
• Field QC Samples

14354cover.wpd
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Please feel free to contact us if you have any questions.

Sincerely,

E91indaRauto
Operations Manager/Senior Chemist
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Attachment I

Sample ID Cross Reference and Data Review Level
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Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

01-Nov-2005 31001 05-4807-1 N 3050B 6010B Ill

01-Nov-2005 31001 05-4607-1 N 3550B 8081A II1

01-Nov-2005 31001 05-4607-1 N 3550B 8082 Ill

01-Nov-2005 31001 05-4607-1 N 3550B 8270C III

01-Nov-2005 31001 05-4607-1 N 5035 8260B III

01-Nov-2005 31001 05-4607-1 N 7471A 7471A III

01-Nov-2005 31001 05-4607-1DL N 3050B 6010B III

01-Nov-2005 31002 05-4607-2 N 3050B 6010B III

01-Nov-2005 31002 05-4607-2 N 3550B 8081A III

01-Nov-2005 31002 05-4607-2 N 3550B 8082 III

01-Nov-2005 31002 05-4607-2 N 3550B 8270C II1

01-Nov-2005 31002 05-4607-2 N 5035 8260B Ill

01-Nov-2005 31002 05-4607-2 N 7471A 7471A III

01-Nov-2005 31003 05-4607-3 N 3050B 6010B 111

01-Nov-2005 31003 05-4607-3 N 3550B 8081A III

01-Nov-2005 31003 05-4607-3 N 3550B 8082 III

01-Nov-2005 31003 05-4607-3 N 3550B 8270C III

01-Nov-2005 31003 05-4607-3 N 5035 8260B III

01-Nov-2005 31003 05-4607-3 N 7471A 7471A III

01-Nov-2005 31003 05-4607-3DL N 3050B 6010B III

01-Nov-2005 31003DUP 05-4607-3MD DUP 3050B 6010B III

01-Nov-2005 31003DUP 0,5-4607-3MD DUP 7471A 7471A III

01-Nov-2005 31003MS 05-4607-3MS MS 3050B 6010B III

01-Nov-2005 31003MS 05-4607-3MS MS 7471A 7471A III

01-Nov-2005 31003MSD 05-4607-3MSD MSD 3050B 6010B III

01-Nov-2005 31003MSD 05-4607-3MSD MSD 7471A 7471A III

I/I =EPALevel3 DataReview N = NormalSample TB= TripBlank MS=MatnxSpike

/V= EPALevel4 DataValidation FD= FieldDuplicate FB= FieldBlank MSD= MatrixSpikeDuplicate Page 1 of 2



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

01-Nov-2005 31200 05-4607-4 TB 5030B 8260B III

II/= EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = MatrixSpike

IV = EPA Level 4 Data Validation FD =Field Duplicate FB =Field Blank MSD = MatrixSpike Duplicate Page 2 of 2



Attachment II

CDM Database Qualification Summary
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( CDM Federal Pr_.ams ProjectNo #'14354 (
Reason for Qualified Results

SDGNos.• 54607

Non
Sample Del Group Detected Detected

( SDG) SampleID TestMethod CAS No. Qualifier Qualifier Analyta Name Reason

54607 31001 6010B 7440473 J CHROMIUM Matrixspikerecovery

54607 31001 6010B 7440020 J NICKEL Matrixspikerecovery

54607 31001 6010B 7782492 J SELENIUM LabDuplicateDifference

54607 31001 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercentdifference

54607 31002 6010B 7440473 J CHROMIUM Matrixspikerecovery

54607 31002 6010B 7440020 J NICKEL Matrixspikerecovery

54607 31002 6010B 7782492 J SELENIUM LabDuplicateDifference

54607 31002 6010B 7440280 U THALLIUM Presentinmethodblank

54607 31002 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercentdifference

54607 31003 6010B 7440417 U BERYLLIUM Presentinmethod blank

54607 31003 6010B 7440473 J - CHROMIUM Matrixspikerecovery

54607 31003 6010B 7440020 J NICKEL Matrixspikerecovery

54607 31003 6010B 7782492 J SELENIUM LabDuplicateDifference

54607 31003 6010B 7440280 U THALLIUM Presentinmethodblank

54607 31003 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercentdifference

Page I of I



Attachment III

Overall Data Qualification Summary
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Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54607
.......................................................................................................................................

6010B 31001 SO N

ANTIMONY 5.5 3.2B J mg/kg
BERYLLIUM 0.22 0.14B J mg/kg

CHROMIUM 0.55 20.0 J mg/kg

NICKEL 0.33 17.1 J mg/kg

SELENIUM 0.55 3.0 J mg/kg
.............................................................................................................................................................................

6010B 31002 SO N

CADMIUM 0.24 0.12B J mg/kg

CHROMIUM 0.61 106 J mg/kg

NICKEL 0.37 200 J mg/kg

SELENIUM 0.61 3.1 J mg/kg

THALLIUM 0.61 0.26B U mg/kg
...........................................................................................................................................

6010B 31003 SO N

ANTIMONY 5.7 1.2B J mg/kg

BERYLLIUM 0.23 0.0095B U rng/kg

CHROMIUM 0.57 73.1 J mg/kg

NICKEL 0.34 111 J mg/kg

SELENIUM 0.57 1.3 J mg/kg
THALLIUM 0.57 0.85 U mg/kg

8260B 31001 SO N

DICHLORODIFLUOROMETHANE 0.0044 0.0044U UJ mg/kg
......................................................................................................

8260B 31002 SO N

DICHLORODIFLUOROMETHANE 0,0050 0.0050U UJ mg/kg
.......................................................................................................................................................................................

8260B 31003 SO N

DICHLORODIFLUOROMETHANE 0.0050 0.0050U UJ mg/kg

N = Normal Sample TB = TripBlank
FD =Field Duplicate FB =Field Blank

Page 1 of I



Enclosure I

EPA Level III ADR Outliers
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Quality Control
Outlier Reports

.. SDG 05-4607



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3351-2 Analysis Method : 8260B Analysis Date : 11/04/2005

LabReporting Batch : 54607 Lab ID: APCL

Reported CCV Results CCV Project Limits

Positive %D ] Negative %D
Relative Relative

Response Percent Response Lower Upper Lower Upper
AnalyteName , Factor Difference Factor Limit Limit Limit Limit

!
DICHLORODIFLUOROMETHANE 0.128 i -30.1 : 0.05 : :: 25.0 i -50.0 ! -25.0 :

Associated Samples

Client Sample ID Lab Sample ID

31001 05-4607-1

31002 05-4607-2

31003 05-4607-3

Project Number and Name: 6218.086 . Alameda Pt

ADR 6.2.21 Report Date: 12/13/200514:06 Page 1 of 1



Matrix Spike / Matrix Spike Duplicate Recoveryand RPD Outlier Report

Method Batch : 05M2105L AnalysisMethod : 6010B AnalysisDate : 1110412005

PreparationBatch : 05M2105L PreparationType : 3050B Preparation Date : 11/04/2005

Lab Reporting Batch : 54607 Lab ID: APCL

Reported * Project Limits (Percent)

Client Sample ID Lab Sample ID Matrix AnalyteName Percent Rejection Lower Upper
Recovery RPD Point** Limit Limit RPD

31003MS 05-4607-3MS SO CHROMIUM 131 30.00 75.00 125.00 20.00
NICKEL 154 3000 75.00 125.00 20.00

31003MSD 05-4607-3MSD CHROMIUM 131 30.00 75.00 125.00 20.00
............................................................................................................
NICKEL 154 30.00 75.00 125.00 20.00
..............................................................................................................

Associated Samples:All samples in Method Batch

Client Sample ID LabSample ID
31001 05-4607-1DL
31001 05-4607-1

31002 05-4607-2

31003 05-4607-3DL

31003 05-4607-3

_lDqOnly thosePercent Recoveryand/orRPD valuesoutsideprojectlimits are listedinthis report.
** Metalarealso assessedagainstan upperrejectionpointof 150percentforwatersand200 percentforsoilsandsediments

Project Number and Name: 6218.086 - Alameda Pt

ADR 6.2.21 Report Date: 12/13/200511:29 Page 1 of 1



Matrix Duplicate Difference Outlier Report
Method Batch : 05M2105L Analysis Method : 6010B Analysis Date : 11/04/2005

Preparation Batch : 05M2105L PreparationType : 3050B Preparation Date : 11/04/2005
Lab Reporting Batch : 54607 Lab ID: APCL

Client Sample ID Lab Sample ID Matrix AnalyteName Difference Limit

31003DUP 05-4607-3DUP SO SELENIUM 1.49 mg/Kg 1.14 rng/Kg

Associated Samples:All samples in Method Batch

Client Sample ID Lab Sample ID
31001 05-4607-1
31002 05-4607-2
31003 05-4607-3



_,

Method Blank Contamination Outlier Report (Inorganics)
Analysis Batch : 05M2105L Analysis Method : 6010B Analysis Date : 11/04/2005

Lab ID- APCL

Analyte Name Concentration Blank ID

Beryllium 0.093 ug/L ICB/CCB

Thallium 4.645 ug/L ICB/CCB

Associated Samples
Analyte Name Sample Concentratio,n Client Sample ID Lab Sample ID

Thallium 0.26 mg/Kg 31002 05-4607-2
Beryllium 0.0095 mg/Kg 31003 05-4607-3
Thallium 0.85 mg/Kg 31003 05-4607-3



Reporting Limits Outlier Report (detected results reported below the reporting limit)
L

Lab Report Batch: 54607 Lab ID: APCL

V

v

Project Number and Name: 6218.086 - Alameda Pt

ADR 6.2.21 Repod Date: 12/13/2005 11:30 Page 1 of 1



il LABORATORYDATA CONSULTANTS,INC.
7750 ElCaminoReal,Suite2L Carlsbad,CA 92009 Phone:760/634-0437 Fax:760/634-0439

CDM Federal December 22, 2005
9444 Farnham Road, Suite 210
San Diego, CA 92123
ATTN: Mr. MikeAllen

SUBJECT: NASAlamedaPointDataValidation

Dear Mr.Allen,

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on December 7, 2005.

LDC Project # 14378:

SDG # Fraction

05-4614, 05-4703 Volatiles (EPA Method SW 846 8260B)
Semivolatiles (EPA Method SW 846 8270C)
Pesticides (EPA Method SW 846 8081A)
Polychlorinated Biphenyls (EPA Method SW 8,468082B)
Metals (EPA Method SW 846 6010B/7471A)

The following deliverables are submitted under this report:

• Attachment I Sample ID Cross Reference and Data Review Level
• Attachment II CDM DatabaseQualification Summary
• Attachment III Overall Data Qualification Summary
• Enclosure I EPA Level III ADR Outliers
• Enclosure II EPA Level IV Validation Reports

The data validation was performed in accordance with the U.S. EPA National Functional
Guidelines(NFG) for Inorganicand Organic Review(EPA 2004 and 1999).Where specific
guidance is notavailable,the data hasbeenevaluated inaconservativemannerconsistent
with industrystandardsusing professionalexperience. Thefollowing itemswere evaluated
during the review:

• HoldingTimes
• Sample Preservation
• Initial Calibration
• Continuing Calibration
• Blanks
• Surrogates
• Matrix Spike/Matrix Spike Duplicates
• LaboratoryControl Samples
• Detection and Quantitation Limits
• Field QC Samples

14378cover.wpd
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Please feel free to contact us if you have any questions.

Sincerely,

Erlinda Rauto
Operations Manager/Senior Chemist

V
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Attachment I

Sample ID Cross Reference and Data Review Level
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Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

02-Nov-2005 31004 05-4614-1 N 3050B 6010B 3

02-Nov-2005 31004 05-4614-1 N 3550B 8081A 3

02-Nov-2005 31004 05-4614-1 N 3550B 8082 3

02-Nov-2005 31004 05-4614-1 N 3550B 8270C 3

02-Nov-2005 31004 05-4614-1 N 5035 8260B 3

02-Nov-2005 31004 05-4614-1 N 7471A 7471A 3

02-Nov-2005 31013 05-4614-10 FD 3050B 6010B 3

02-Nov-2005 31013 05-4614-10 FD 3550B 8081A 3

02-Nov-2005 31013 05-4614-10 FD 3550B 8082 3

02-Nov-2005 31013 05-4614-10 FD 3550B 8270C 3

02-Nov-2005 31013 05-4614-10 FD 5035 8260B 3

02-Nov-2005 31013 05-4614-10 FD 7471A 7471A 3 _1_

02-Nov-2005 31013MS 05-4614-10MS MS 3550B 8081A 3

02-Nov-2005 31013MS 05-4614-10MS MS 3550B 8082 3

02-Nov-2005 31013MS 05-4614-10MS MS 3550B 8270C 3

02-Nov-2005 31013MSD 05-4614-10MSD MSD 3550B 8081A 3

02-Nov-2005 31013MSD 05-4614-10MSD MSD 3550B 8082 3

02-Nov-2005 31013MSD 05-4614-10MSD MSD 3550B 8270C 3

02-Nov-2005 31201 05-4614-11 TB 5030B 8260B 3

02-Nov-2005 31005 05-4614-2 N 3050B 6010B 3

02-Nov-2005 31005 05-4614-2 N 3550B 8081A 3

02-Nov-2005 31005 05-4614-2 N 3550B 8082 3

02-Nov-2005 31005 05-4614-2 N 3550B 8270C 3

02-Nov-2005 31005 05-4614-2 N 5035 8260B 3

02-Nov-2005 31005 05-4614-2 N 7471A 7471A 3

02-Nov-2005 31006 05-4614-3 N 3050B 6010B 3

/11=EPALevel3DataReview N = NormalSample TB= TdpBlank MS= MatrixSpike

/V =EPALevel4 DataValidation FD= FieldDuplicate FB= FieldBlank MSD= MatrixSpikeDuplicate Page 1 of6



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

02-Nov-2005 31006 05-4614-3 N 3550B 8081A 3

02-Nov-2005 31006 05-4614-3 N 3550B 8082 3

02-Nov-2005 31006 05-4614-3 N 3550B 8270C 3

02-Nov-2005 31006 05-4614-3 N 5035 8260B 3

02-Nov-2005 31006 05-4614-3 N 7471A 7471A 3

02-Nov-2005 31007 05-4614-4 N 3050B 6010B 3

02-Nov-2005 31007 05-4614-4 N 3550B 8081A 3

02-Nov-2005 31007 05-4614-4 N 3550B 8082 3

02-Nov-2005 31007 05-4614-4 N 3550B 8270C 3

02-Nov-2005 31007 05-4614-4 N 5035 8260B 3

02-Nov-2005 31007 05-4614-4 N 7471A 7471A 3

02-Nov-2005 31008 05-4614-5 N 3050B 6010B 3

02-Nov-2005 31008 05-4614-5 N 3550B 8081A 3

02-Nov-2005 31008 05-4614-5 N 3550B 8082 3

02-Nov-2005 31008 05-4614-5 N 3550B 8270C 3

02-Nov-2005 31008 05-4614-5 N 5035 8260B 3

02-Nov-2005 31008 05-4614-5 N 7471A 7471A 3

02-Nov-2005 31009 05-4614-6 N 3050B 6010B 3

02-Nov-2005 31009 05-4614-6 N 3550B 8081A 3

02-Nov-2005 31009 05-4614-6 N 3550B 8082 3

02-Nov-2005 31009 05-4614-6 N 3550B 8270C 3

02-Nov-2005 31009 05-4614-6 N 5035 8260B 3

02-Nov-2005 31009 05-4614-6 N 7471A 7471A 3

02-Nov-2005 31010 05-4614-7 N 3050B 6010B 3

02-Nov-2005 31010 05-4614-7 N 3550B 8081A 3

02-Nov-2005 31010 05-4614-7 N 3550B 8082 3

III =EPA Level 3 Data Review N = NormalSample TB = TripBlank MS = MatrixSpike

IV = EPA Level 4 Data Validation FD = FieldDuplicate FB =Field Blank MSD = MatrixSpike Duplicate Page 2 of 6



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

02-Nov-2005 31010 05-4614-7 N 3550B 8270C 3

02-Nov-2005 31010 05-4614-7 N 5035 8260B 3

02-Nov-2005 31010 05-4614-7 N 7471A 7471A 3

02-Nov-2005 31010MS 05-4614-7MS MS 5035 8260B 3

02-Nov-2005 31010MSD 05-4614-7MSD MSD 5035 8260B 3

02-Nov-2005 31011 05-4614-8 N 3050B 6010B 3

02-Nov-2005 31011 05-4614-8 N 3550B 8081A 3

02-Nov-2005 31011 05-4614-8 N 3550B 8082 3

02-Nov-2005 31011 05-4614-8 N 3550B 8270C 3

02-Nov-2005 31011 05-4614-8 N 5035 8260B 3

02-Nov-2005 31011 05-4614-8 N 7471A 7471A 3

02-Nov-2005 31012 05-4614-9 N 3050B 6010B 3

02-Novo2005 31012 05-4614-9 N 3550B 8081A 3

02-Nov-2005 31012 05-4614-9 N 3550B 8082 3

02-Nov-2005 31012 05-4614-9 N 3550B 8270C 3

02-Nov-2005 31012 05-4614-9 N 5035 8260B 3

02-Nov-2005 31012 05-4614-9 N 7471A 7471A 3

08-Nov-2005 31114 05-4703-1 N 3050B 6010B 4

08-Nov-2005 31114 05-4703-1 N 3550B 8081A 4

08-Nov-2005 31114 05-4703-1 N 3550B 8082 4

08-Nov-2005 31114 05-4703-1 N 3550B 8270C 4

08-Nov-2005 31114 05-4703-1 N 5035 8260B 4

08-Nov-2005 31114 05-4703-1 N 7471A 7471A 4

08-Nov-2005 31132 05-4703-10 N 3050B 6010B 4

08-Nov-2005 31132 05-4703-10 N 3550B 8081A 4

08-Nov-2005 31132 05-4703-10 N 3550B 8082 4

Ill = EPA Level3 Data Review N = Normal Sample TB = TripBlank MS = MatrixSpike

/V =EPA Level 4 Data Validation FD = FieldDuplicate FB =Field Blank MSD = MatrLxSpike Duplicate Page 3 of 6



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

08-Nov-2005 31132 05-4703-10 N 3550B 8270C 4

08-Nov-2005 31132 05-4703-10 N 5035 8260B 4

08-Nov-2005 31132 05-4703-10 N 7471A 7471A 4

08-Nov-2005 31133 05-4703-11 N 3050B 6010B 4

08-Nov-2005 31133 05-4703-11 N 3550B 8081A 4

08-Nov-2005 31133 05-4703-11 N 3550B 8082 4

08-Nov-2005 31133 05-4703-11 N 3550B 8270C 4

08-Nov-2005 31133 05-4703-11 N 5035 8260B 4

08-Nov-2005 31133 05-4703-11 N 7471A 7471A 4

08-Nov-2005 31134 05.4703-12 N 3050B 6010B 4

08-Nov-2005 31134 05-4703-12 N 3550B 8081A 4

08-Nov-2005 31134 05-4703-12 N 3550B 8082 4

08-Nov-2005 31134 05-4703-12 N 3550B 8270C 4

08-Nov-2005 31134 05-4703-12 N 5035 8260B 4

08-Nov-2005 31134 05-4703-12 N 7471A 7471A 4

08-Nov-2005 31214 05-4703-13 TB 5030B 8260B 4

08-Nov-2005 31115 05-4703-2 N 3050B 6010B 4

08-Nov-2005 31115 05-4703-2 N 3550B 8081A 4

08-Nov-2005 31115 05-4703-2 N 3550B 8082 4

08-Nov-2005 31115 05-4703-2 N 3550B 8270C 4

08-Nov-2005 31115 05-4703-2 N 5035 8260B 4

08-Nov-2005 31115 05-4703-2 N 7471A 7471A 4

08-Nov-2005 31116 05-4703-3 N 3050B 6010B 4

08-Nov-2005 31116 05-4703-3 N 3550B 8081A 4

08-Nov-2005 31116 05-4703-3 N 3550B 8082 4

08-Nov-2005 31116 05-4703-3 N 3550B 8270C 4

fll = EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = Matrix Spike

IV =EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Malrix SpikeDuplicate Page 4 of 5



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

08-Nov-2005 31116 05-4703-3 N 5035 8260B 4

08-Nov-2005 31116 05-4703-3 N 7471A 7471A 4

08-Nov-2005 31117 05-4703-4 N 3050B 6010B 4

08-Nov-2005 31117 05-4703-4 N 3550B 8081A 4

08-Nov-2005 31117 05-4703-4 N 3550B 8082 4

08-Nov-2005 31117 05-4703-4 N 3550B 8270C 4

08-Nov-2005 31117 05-4703-4 N 5035 8260B 4

08-Nov-2005 31117 05-4703-4 N 7471A 7471A 4

08-Nov-2005 31118 05-4703-5 N 3050B 6010B 4

08-Nov-2005 31118 05-4703-5 N 3550B 8081A 4

08-Nov-2005 31118 05-4703-5 N 3550B 8082 4

08-Nov-2005 31118 05-4703-5 N 3550B 8270C 4

08-Nov-2005 31118 05-4703-5 N 5035 8260B 4

08-Nov-2005 31118 05-4703-5 N 7471A 7471A 4

08-Nov-2005 31119 05-4703-6 N 3050B 6010B 4

08-Nov-2005 31119 05-4703-6 N 3550B 8081A 4

08-Nov-2005 31119 05-4703-6 N 3550B 8082 4

08-Nov-2005 31119 05-4703-6 N 3550B 8270C 4

08-Nov-2005 31119 05-4703-6 N 5035 8260B 4

08-Nov-2005 31119 05-4703-6 N 7471A 7471A 4

08-Nov-2005 31120 05-4703-7 N 3050B 6010B 4

08-Nov-2005 31120 05-4703-7 N 3550B 8081A 4

08-Nov-2005 31120 05-4703-7 N 3550B 8082 4

08-Nov-2005 31120 05-4703-7 N 3550B 8270C 4

08-Nov-2005 31120 05-4703-7 N 5035 8260B 4

08-Nov-2005 31120 05-4703-7 N 7471A 7471A 4

III = EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = Matrix Spike

IV =EPA Level 4 Data Validation FD = FieldDuplicate FB = Field Blank MSD =MatrixSpike Duplicate Page 5 of 6



SampleCrossReference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

08-Nov-2005 31120DUP 05-4703-7MD DUP 3050B 6010B 4

08-Nov-2005 31120DUP 05-4703-7MD DUP 7471A 7471A 4

08-Nov-2005 31120MS 05-4703-7MS MS 3050B 6010B 4

08-Nov-2005 31120MS 05-4703-7MS MS 3550B 8081A 4

08-Nov-2005 31120MS 05-4703-7MS MS 3550B 8082 4

08-Nov-2005 31120MS 05-4703-7MS MS 3550B 8270C 4

08-Nov-2005 31120MS 05-4703-7MS MS 5035 8260B 4

08-Nov-2005 31120MS 05-4703-7MS MS 7471A 7471A 4

08-Nov-2005 31120MSD 05-4703-7MSD MSD 3050B 6010B 4

08-Nov-2005 31120MSD 05-4703-7MSD MSD 3550B 8081A 4

08-Nov-2005 31120MSD 05-4703-7MSD MSD 3550B 8082 4

08-Nov-2005 31120MSD 05-4703-7MSD MSD 3550B 8270C 4

08-Nov-2005 31120MSD 05-4703-7MSD MSD 5035 8260B 4

08-Nov-2005 31120MSD 05-4703-7MSD MSD 7471A 7471A 4

08-Nov-2005 31121 05-4703-8 N 3050B 6010B 4

08-Nov-2005 31121 05-4703-8 N 3550B 8081A 4

08-Nov-2005 31121 05-4703-8 N 3550B 8082 4

08-Nov-2005 31121 05-4703-8 N 3550B 8270C 4

08-Nov-2005 31121 05-4703-8 N 5035 8260B 4

08-Nov-2005 31121 05-4703-8 N 7471A 7471A 4

08-Nov-2005 31122 05-4703-9 FD 3050B 6010B 4

08-Nov-2005 31122 05-4703-9 FD 3550B 8081A 4

08-Nov-2005 31122 05-4703-9 FD 3550B 8082 4

08-Nov-2005 31122 05-4703-9 FD 3550B 8270C 4

08-Nov-2005 31122 05-4703-9 FD 5035 8260B 4

08-Nov-2005 31122 05-4703-9 FD 7471A 7471A 4

III = EPALevel3DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

/V =EPALevel4 DataValidation FD= FieldDuplicate FB=FieldBlank MSD= MatrixSpikeDuplicate Page 6 of6



Attachment II

CDM Database Qualification Summary
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( CDM Federal P_ ,ams ProjectNo# 14378 (
Reason for Qualified Results

SDGNos. " 54614,54703

Non

SampleDel Group Detected Detected
( SDG) Sample ID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54614 31004 6010B 7440473 J CHROMIUM Matrixspikerecovery

54614 31004 60100 7440020 J NICKEL Matrixspikerecovery

54614 31004 60100 7782492 J SELENIUM Lab DuplicateRPD

54614 31004 8260B 108883 J TOLUENE LCS spikerecovery

54614 31004 82600 156605 J TRANS-1,2-DICHLOROETHENE LCS spikerecovery

54614 31005 60100 7440473 J CHROMIUM Matrixspikerecovery

54614 31005 60100 7440020 J NICKEL Matrixspikerecovery

54614 31005 60100 7782492 J SELENIUM Lab DuplicateRPD

54614 31005 82600 108883 J TOLUENE LCS spikerecovery

54614 31005 82601] 156605 J TRANS-1,2-DICHLOROETHENE LCSspikerecovery

54614 31006 6010B 7440473 J CHROMIUM Matrixspikerecovery

54614 31006 60100 7440020 J NICKEL Matrixspikerecovery

54614 31006 6010B 7782492 J SELENIUM Lab DuplicateRPD

54614 31006 60100 7440280 U THALLIUM Presentinmethodblank

54614 31006 8260B 108883 J TOLUENE LCSspikerecovery

54614 31006 8260B 156605 J TRANS-1,2-DICHLOROETHENE LCSspikerecovery

54614 31007 6010B 7440473 J CHROMIUM Matrixspikerecovery

54614 31007 6010B 7440020 J NICKEL Matrixspikerecovery

54614 31007 6010B 7782492 J SELENIUM Lab DuplicateRPD

54614 31007 8081A 72548 J 4,4'-DDD Continuingcalibrationi)ercentdifference

54614 31007 8081A 72559 J 4,4'-DDE Continuingcalibration')ercentdifference

54614 31007 8081A 50293 J 4,4'-DDT Continuingcalibration)ercentdifference

54614 31007 8081A 309002 J ALDRIN Continuingcalibration)ercentdifference

54614 31007 8081A 319846 J ALPHA-BHC Continuingcalibration)ercentdifference

54614 31007 8081A 319857 J BETA-BHC Continuingcalibration)ercentdifference

54614 31007 8081A 115297 J ENDOSULFAN Continuingcalibration)ercentdifference

54614 31007 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration)ercentdifference

• 54614 31007 8081A . 58899 J GAMMA-BHC _ Continuingcalibration)ercentdifference

54614 31007 8260B 108883 J TOLUENE LCSspikerecovery

54614 31007 8260B 156605 J TRANS-1,2-DICHLOROETHENE LCSspike recovery

54614 31008 60100 7440473 J CHROMIUM Matrixspikerecovery

54614 31008 60100 7440020 J NICKEL Matrixspikerecovery

Page 1of 6



CDM Federal Programs ProjectNo # 14378

Reasonfor Qualified Results
SDGNos.• 54614,54703

Non

Sample Del Group Detected Detected
( SDG) Sample ID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54614 31008 6010B 7782492 J SELENIUM LabDuplicateRPD

54614 31006 8260B 108883 J TOLUENE LCSspikerecovery

54614 31008 8260B 156605 J TRANS-1,2-DICHLOROETHENE LCSspikerecovery

-54614 31009 6010B 7440473 J CHROMIUM Matrixspikerecovery

54614 31009 6010B 7440020 J NICKEL Matrixspikerecovery

54614 31009 6010B 7782492 J SELENIUM LabDuplicateRPD

54614 31009 6010B 7440280 U THALLIUM Presentinmethodblank

54614 31009 8260B 108883 J TOLUENE LCSspikerecovery

54614 31009 8260B 156605 J TRANS-1,2-DICHLOROETHENE LCSspikerecovery

54614 31010 6010B 7440473 J CHROMIUM Matrixspikerecovery

54614 31010 6010B 7440020 J NICKEL Matrixspike recovery

54614 31010 6010B 7782492 J SELENIUM Lab DuplicateRPD

54614 31010 8081A 72548 ---- J 4,4'-DDD Continuingcalibrationpercentdifference

54614 31010 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54614 31010 8081A 50293 J 4,4'-DDT Continuingcalibrationpercentdifference

54614 31010 8081A 309002 J ALDRIN Continuingcalibration)ercent difference

54614 31010 8081A 319846 J ALPHA-BHC Continuingcalibration)ercent difference

54614 31010 8081A 319857 J BETA-BHC Continuingcalibration)ercent difference

54614 31010 8081A 115297 J ENDOSULFAN Continuingcalibration)ercent difference

54614 31010 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration)ercent difference

54614 31010 8081A 58899 J GAMMA-BHC Continuingcalibration)ercent difference

54614 31010 8260B 108883 J TOLUENE LCS spikerecovery

54614 31010 8260B 156605 J TRANS-1,2-DICHLOROETHENE LCS spikerecovery

54614 31010 8260B 156605 J TRANS-1,2-DICHLOROETHENE Matrixspikerecovery

54614 31011 6010B 7440473 J CHROMIUM Matrixspikerecovery

54614 31011 6010B 7440020 J NICKEL Matrixspikerecovery

54614 31011 6010B 7782492 J SELENIUM Lab DuplicateRPD

54614. 31011 8260B 108883 J TOLUENE LCS spikerecovery

54614 31011 8260B 156605 J TRANS-1,2-DICHLOROETHENE LCS spikerecovery

54614 31012 6010B 7440473 J CHROMIUM Matrixspikerecovery

54614 31012 6010B 7440020 J NICKEL Matrixspikerecovery

54614 31012 6010B 7782492 J SELENIUM Lab DuplicateRPD



( CDM Federal P_ ,'ams ProjectNo#'14378 (
Reason for Qualified Results

SDGNos. • 54614,54703

Non

SampleDel Group Detected Detected
( SDG) Sample/D Test Method CAS No. Qualifier Qualifier Ana/yte Name Reason

54614 31012 6010B 7440280 U THALLIUM Presentinmethodblank

54614 31012 8260B 108883 J TOLUENE LCS spike recovery

54614 31012 8260B 156605 J TRANS-1,2-DICHLOROETHENE LCSspike recovery

54614 31013 6010B 7440473 J CHROMIUM Matrixspike recovery

54614 31013 6010B 7440020 J NICKEL Matrixspike recovery

54614 31013 6010B 7782492 J SELENIUM LabDuplicateRPD

54614 31013 82606 108883 J TOLUENE LCSspike recovery

54614 31013 8260B 156605 J TRANS-1,2-DICHLOROETHENE LCSspike recovery

54703 31114 60106 7440280 J THALLIUM Matrixspikerecovery

54703 31114 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31114 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31114 82606 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31114 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31114 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31114 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31114 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31 i 15 6010B 7440280 J THALLIUM Matrixspikerecovery

54703 31115 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31115 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31115 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31115 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31115 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31115 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31115 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31115 8270C 621647 J N-NITROSO-DI-N-PROPYLAMINE Continuingcalibrationpercentdifference

54703 31116 6010B 7439987 U MOLYBDENUM Presentinmethodblank

54703 31116 6010B 7440280 J THALLIUM Matrixspikerecovery

54703 31116 .6010B 7440280 U .THALLIUM Presentinmethodblank

54703 31116 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31116 8081A 103"t078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31116 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31116 82606 75092 U METHYLENECHLORIDE Presentinmethodblank

Page 3 of 6



CDM Federal Programs ProjectNo # 14378

Reason for Qualified Results
SDGNos.: 54614,54703

Non

SampleDel Group Detected Detected
( SDG) Sample ID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54703 31116 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31116 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31116 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31116 8270C 621647 J N-NITROSO-DI-N-PROPYLAMINE Continuingcalibrationpercentdifference

54703 31117 6010B 7440280 J THALLIUM Matrixspikerecovery

-54703 31117 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31117 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31117 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31117 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31117 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31117 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31117 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31117 8270C 621647 J N-NITROSO-DI-N-PROPYLAMINE Continuingcalibrationpercentdifference

54703 31118 6010B 7440280 J THALLIUM Matrixspikerecovery

54703 31118 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31118 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31118 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31118 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31118 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31118 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31118 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31119 6010B 7440280 J THALLIUM Matrixspikerecovery

54703 31119 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31119 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31119 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31119 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31119 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31119. 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31119 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31119 8270C 621647 J N-NITROSO-DI-N-PROPYLAMINE Continuingcalibrationpercentdifference

54703 31120 6010B 7439987 U MOLYBDENUM Presentinmethod blank

54703 31120 6010B 7440280 J THALLIUM Matrixspikerecovery



( CDM Federal P_ iams ProjectNo#14378 (
Reason for Qualified Results

SDGNos.: 54614,54703

Non

Sample Del Group Detected Detected
( SDG) SampleID TestMethod CASNo. Qualifier Qualifier Ana/yte Name Reason

54703 31120 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31120 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31120 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31120 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31120 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31120 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31120 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31121 6010B 7440280 J THALLIUM Matrixspikerecovery

54703 31121 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31121 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31121 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31121 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31121 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31121 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31121 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31122 6010B 7439987 U MOLYBDENUM Presentinmethodblank

54703 31122 6010B 7440280 J THALLIUM Matrixspikerecovery

54703 31122 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31122 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31122 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference
54703 31122 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31122 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31122 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31122 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31122 8270C 621647 J N-NITROSO-DI-N-PROPYLAMINE Continuingcalibrationpercentdifference

54703 31132 6010B 7440280 J THALLIUM Matrixspikerecovery

54703 31132 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54703 31132 8081A .1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54703 31132 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31132 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31132 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31132 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

Page 5 of 6



CDM Federal Programs ProjectNo# 14378
Reason for Qualified Results

SDGNos." 54614,54703

Non

Sample De/Group Detected Detected
( SDG) Sample/D Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54703 31132 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31132 8270C 621647 J N-NITROSO-DI-N-PROPYLAMINE Continuingcalibrationpercentdifference

54703 31133 6010B 7440280 J THALLIUM Matrixspikerecovery

54703 31133 8081A 72208 J ENDRIN Continuingcalibrationpercentdifference

54703 31133 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31133 8260B 75092 U METHYLENECHLORIDE Presentin methodblank

54703 31133 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31133 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31133 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31133 8270C 621647 J N-NITROSO-DI-N-PROPYLAMINE Continuingcalibrationpercentdifference

54703 31134 6010B 7439987 U MOLYBDENUM Presentin methodblank

54703 31134 6010B 7440280 J THALLIUM Matrixspike recovery

54703 31134 8081A 72208 J ENDRIN Continuingcalibrationpercentdifference

54703 31134 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54703 31134 8260B 75092 U METHYLENECHLORIDE Presentinmethodblank

54703 31134 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54703 31134 8270C 111444 J BIS(2-CHLOROETHYL)ETHER Continuingcalibrationpercentdifference

54703 31134 8270C 118741 J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

54703 31134 8270C 621647 J N-NITROSO-DI-N-PROPYLAMINE Continuingcalibrationpercentdifference
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Overall Qualified Results

N = NormalSample 7B= TripBlank

FD= FieldDuplicate FB=FieldBlank Page 1 of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54614
..................................................................................................................................................................................

6010B 31009 SO N

ANTIMONY 6.5 0.60F J mg/kg

BERYLLIUM 0.26 0,066F J mg/kg

CADMIUM 0.26 0.14F J mg/kg
CHROMIUM 0.65 69.4 J mg/kg

NICKEL 0.39 67.7 J mg/kg

SELENIUM 0.65 1.4 J mg/kg

THALLIUM 0.65 0.35F U mg/kg
.............................................................................................................................................................................................

6010B 31010 SO N

CHROMIUM 0.52 28,9 J mg/kg

NICKEL 0.31 24.7 J mg/kg
SELENIUM 0.52 2.8 J mg/kg

6010B 31011 SO N

CHROMIUM 0.53 24.3 J mg/kg

NICKEL 0.32 17.8 J mg/kg

SELENIUM 0.53 2.2 J mg/kg
.....................................................................................................................................................................................

6010B 31012 SO N

ARSENIC 0.31 9.7 J mg/kg

BARIUM 1.0 90.3 J mg/kg

BERYLLIUM 0.21 0.33 J mg/kg

CADMIUM 0.21 0.066F J mg/kg

CHROMIUM 0.52 73.1 J mg/kg

COBALT 0.52 15.3 J mg/kg
COPPER 0.52 27.8 J mg/kg

IRON 3.1 25300 J mg/kg

LEAD 0.31 8.9 J mg/kg

NICKEL 0.31 69.1 J mg/kg

SELENIUM 0.52 0.88 J mg/kg

THALLIUM 0.52 0.67 UJ mg/kg

VANADIUM 0.52 52.6 J mg/kg
ZINC 0.52 86.3 J mg/kg

N = Normal Sample TB = TripBlank
FD =Field Duplicate FB = FieldBlank

Page 2 of 13



Overall Qualified Results

Sample Lab Uric I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54614

6010B 31013 SO FD

CHROMIUM 0.52 30.3 J mg/kg

NICKEL 0.31 23.6 J mg/kg

SELENIUM 0.52 0.71 J mg/kg

7471A 31004 SO N

MERCURY 0.21 0.17F J mg/kg

7471A 31007 SO N

MERCURY 0.21 0.20F J mg/kg

7471A 31010 SO N

MERCURY 0.21 0.13F J mg/kg

7471A 31012 SO N

MERCURY 0.21 0.22 J mg/kg
..................................................................................................................................................................................................

7471A 31013 SO FD

MERCURY 0.21 0.041F J mg/kg

8081A 31007 SO N

4,4'-DDD 0.032 0.032U UJ mg/kg

4,4'-DDE 0.032 0.032U UJ mg/kg

4,4'-DDT 0.032 0.032U UJ mg/kg
ALDRIN 0_018 0.018U UJ mg/kg

ALPHA-BHC 0.018 0.018U UJ mg/kg
BETA-BHC 0.018 0.018U UJ mg/kg

ENDOSULFAN 0.018 0.018U UJ mg/kg

ENDOSULFANSULFATE 0.053 0.053U UJ mg/kg

GAMMA-BHC 0.018 0.018U UJ mg/kg

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB= FieldBlank Page3 of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54614
......................................................................................................................................................................................

8081A 31010 SO N

4,4'-DDD 0.031 0.031U UJ mg/kg
4,4'-DDE 0.031 0.031U UJ mg/kg

4,4'-DDT 0.031 0.031U UJ mg/kg

ALDRIN 0.018 0.018U UJ mg/kg

ALPHA-BHC 0.018 0.018U UJ mg/kg

BETA-BHC 0.018 0.018U UJ mg/kg
ENDOSULFAN 0.018 0.018U UJ mg/kg

ENDOSULFANSULFATE 0.052 0.052U UJ mg/kg

GAMMA-BHC 0.018 0.018U UJ mg/kg
..............................................................................................................................................................................................

8082 31010 SO N

AROCLOR1260 0.034 0.02F J mg/kg
.....................................................................................................................................................................................

8260B 31004 SO N

TOLUENE 0.0044 0.0044U UJ mg/kg

TRANS-1,2-DICHLOROETHENE 0.0044 0.0044U UJ mg/kg
.......................................................................................................................................................................................

8260B 31005 SO N

TOLUENE 0.0054 0.0054U UJ mg/kg
TRANS-1,2-DICHLOROETHENE 0.0054 0.0054U UJ mg/kg

...............................................................................................................................................................................

8260B 31006 SO N

TOLUENE 0.0045 0.0045U UJ mg/kg

TRANS-1,2-DICHLOROETHENE 0.0045 0.0045U UJ mg/kg
..............................................................................................................................................................................................

8260B 31007 SO N

TOLUENE 0.0046 0.0046U UJ mg/kg

TRANS-1,2-DICHLOROETHENE 0.0046 0.0046U UJ mg/kg

XYLENES 0.0092 0.0007F J mg/kg
........................................................................................................................................................................................

8260B 31008 SO N

TOLUENE 0.0047 0.0047U UJ mg/kg

TRANS-1,2-DICHLOROETHENE 0.0047 0.0047U UJ mg/kg

8260B 31009 SO N

TOLUENE 0.0061 0.0061U UJ mg/kg

TRANS-1,2-DICHLOROETHENE 0.0061 0.0061U UJ mg/kg

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB=FieldBlank Page4 of 13



Overall Qualified Results

N = NormalSample TB= TripBlank

FD =FieldDuplicate FB=FieldBlank Page5 of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54703
.................................................................................................................................................................................................

6010B 31114 SO N

CADMIUM 0.21 0.030B J mg/kg

COBALT 0.53 9.1 J mg/kg

IRON 3.2 18500 J mg/kg

LEAD 0.32 9.8 J mg/kg

NICKEL 0.32 34.5 J mglkg
THALLIUM 0.53 0.53U UJ mg/kg

..............................................................................................................................................................................................

6010B 31115 SO N

COBALT 0.52 6.4 J mg/kg

IRON 3.1 10500 J mg/kg

LEAD 0.31 10.6 J mg/kg
NICKEL 0.31 33.5 J mg/kg

THALLIUM 0.52 0.52U UJ mg/kg
...................................................................................................................................................................................................

6010B 31116 SO N

ANTIMONY 5.3 O.60B J mg/kg

COBALT 0.53 10.3 J mg/kg
IRON 32 47200 J mg/kg

LEAD 0.32 110 J mg/kg

MOLYBDENUM 0.21 0.79 U mg/kg

NICKEL 0.32 11.9 J mg/kg

THALLIUM 0.53 0.67 UJ mg/kg
............................................................................................................................................................................................

6010B 31117 SO N

BERYLLIUM 0.22 0.089B J mg/kg

COBALT 0.56 23.5 J mg/kg

IRON 3.3 25400 J mg/kg

LEAD 0.33 10.0 J mg/kg

NICKEL 0.33 364 J mg/kg

THALLIUM 0.56 0,56U UJ mg/kg

N = Normal Sample TB = TripBlank

FD =FieldDuplicate FB =Field Blank Page6of 13



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54703
............................................................................................................................................

6010B 31118 SO N

COBALT 0.60 17.5 J mg/kg

IRON 3.6 30000 J mg/kg

LEAD 0.36 30.8 J mg/kg

NICKEL 0.36 65.3 J mg/kg
THALLIUM 0.60 0.60U UJ mg/kg

.............................................................................................................................................

6010B 31119 SO N

COBALT 0.60 12.8 J mg/kg

IRON 3.6 30800 J mg/kg

LEAD 0.36 36.9 J mg/kg

NICKEL 0.36 67.4 J mg/kg
THALLIUM 0.60 0.60U UJ mg/kg

........................................................................................................................................................................................

6010B 31120 SO N

COBALT 0.56 10.2 J mg/kg

IRON 3.3 20800 J mg/kg

LEAD 0.33 88.1 J mg/kg

MOLYBDENUM 0.22 0.19B U mg/kg
NICKEL 0.33 40.6 J mg/kg

THALLIUM 0,56 0.56U UJ mg/kg
................................................................................................................................................

6010B 31121 SO N

CADMIUM 0.26 0.017B J mg/kg
COBALT 0.65 13.2 J mg/kg

IRON 39 52000 J mglkg

LEAD 0.39 42.7 J mg/kg

MOLYBDENUM 0.26 0.26U J mg/kg

NICKEL 0.39 81.9 J mg/kg

THALLIUM 0,65 0.65U UJ mg/kg

N = NormalSample TB= TripBlank
FD= FieldDuplicate FB= FieldBlank

Page 7 of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54703

6010B 31122 SO FD
CADMIUM 0.27 0.083B J mg/kg

COBALT 0.66 14.6 J mg/kg

IRON 40 49200 J mg/kg

LEAD 0.40 42.1 J mg/kg

MOLYBDENUM 0.27 0.30 U mg/kg

NICKEL 0.40 80.7 J mg/kg
THALLIUM 0.66 0.66U UJ mg/kg

..................................................................................................................................................................................................

601013 31132 SO N

BERYLLIUM 0.22 0.17B J mg/kg

COBALT 0.55 14.6 J mg/kg
IRON 33 44400 J mg/kg

LEAD 0.33 19.9 J mg/kg

NICKEL 0.33 33.5 J mg/kg

THALLIUM 0.55 0.55U UJ mglkg
...........................................................................................................................................................................................

6010B 31133 SO N

COBALT 0.56 19.6 J mg/kg

IRON 3.3 21800 J mglkg

LEAD 0.33 6.1 J mg/kg

NICKEL 0.33 297 J mg/kg
THALLIUM 0.56 0.56U UJ mg/kg

................................................................................................................................................................................................

6010B 31134 SO N

CADMIUM 0.28 0.13B J mg/kg

COBALT 0.69 13.7 J mg/kg

IRON 4.1 34500 J mg/kg

LEAD 0.41 24.7 J mg/kg

MOLYBDENUM 0.28 0.46 U mg/kg
NICKEL 0.41 81.1 J mg/kg

THALLIUM 0.69 0.69U UJ mg/kg
..................................................................................................................................................................

7471A 31121 SO N

MERCURY 0.26 0.94 J mg/kg

N = Normal Sample TB = TripBlank

FD = FieldDuplicate FB =FieldBlank Page 8 of 13



Overall Qualified Results

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB= FieldBlank Page9 of 13
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Overall Qualified Results

N = NormalSample TB = TripBlank
FD = FieldDuplicate FB =Field Blank
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Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54703

8260B 31120 SO N

CHLOROMETHANE 0.0058 0.0058U UJ mg/kg

METHYLENECHLORIDE 0.0058 0.003J U mg/kg

8260B 31121 SO N

BENZENE 0.0068 0.003J J mg/kg
CHLOROMETHANE 0.0068 0.0068U UJ mg/kg

METHYLENECHLORIDE 0.0068 0.002J U mg/kg
.................................................................................................................................................................................................

8260B 31122 SO FD

BENZENE 0.0065 0.003J J mg/kg

CHLOROMETHANE 0.0065 0.0065U UJ mg/kg

METHYLENECHLORIDE 0.0065 0.002J U mg/kg
......................................................................................................................................................................................

8260B 31132 SO N
CHLOROMETHANE 0.0048 0.0048U UJ mg/kg

METHYLENECHLORIDE 0.0048 0.001J U mg/kg
...........................................................................................................................................................................................

8260B 31133 SO N
CHLOROMETHANE 0.0055 0.0055U UJ mg/kg

METHYLENECHLORIDE 0.0055 0.002J U mg/kg
..........................................................................................................................................................................................

8260B 31134 SO N

CHLOROMETHANE 0.0075 0.0075U UJ mg/kg

METHYLENECHLORIDE 0.0075 O.002J U mg/kg
........................................................................................................................................................................................

8270C 31114 SO N
4-Nitroaniline 13 13U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 2.7 2.7U UJ mg/kg
HEXACHLOROBENZENE 2.7 2.7U UJ mg/kg

...................................................................................................................................................................................

8270C 31115 SO N

4-Nitroaniline 2.6 2.6U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 0.52 0.52U UJ mg/kg
HEXACHLOROBENZENE 0.52 0.52U UJ mg/kg

N-NITROSO-DI-N-PROPYLAMINE 0.52 0.52U UJ mg/kg

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB=FieldBlank Page 11of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54703
.........................................................................................................................................................................................

8270C 31116 SO N

4-Nitroaniline 130 130U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 27 _ 27U UJ mg/kg

HEXACHLOROBENZENE 27 27U UJ mg/kg
N-NITROSO-DI-N-PROPYLAMINE 27 27U UJ mg/kg

...................................................................................................................................................................................................

8270C 31117 SO N

4-Nitroaniline 28 28U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 5.6 5.6U UJ mg/kg

HEXACHLOROBENZENE 5.6 5.6U UJ mg/kg
N-NITROSO-DI-N-PROPYLAMINE 5.6 5.6U UJ mg/kg

.................................................................................................................................................................................................

8270C 31118 SO N

4-Nitroaniline 30 30U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 6.0 6.0U UJ mg/kg

HEXACHLOROBENZENE 6.0 6.0U UJ mg/kg
..................................................................................................................................................................................................

8270C 31119 SO N

4-Nitroaniline 9.0 9.0U UJ mglkg

BIS(2-CHLOROETHYL)ETHER 1.8 1.8U UJ mg/kg

HEXACHLOROBENZENE 1.8 1.8U UJ mg/kg
N-NITROSO-DI-N-PROPYLAMINE 1.8 1.8U UJ mglkg

..........................................................................................................................................................................................

8270C 31120 SO N

4-Nitroaniline 280 280U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 56 56U UJ mg/kg

HEXACHLOROBENZENE 56 56U UJ mg/kg
..........................................................................................................................................................................................

8270C 31121 SO N

4-Nitroaniline 3.3 3.3U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 0.65 0.65U UJ mg/kg

HEXACHLOROBENZENE 0.65 0.65U UJ mg/kg

N = NormalSample TB = TripBlank

FD = FleldDuplicate FB =Field Blank Page 12 of 13



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54703

8270C 31122 SO FD

4-Nitroaniline 330 330U UJ rng/kg

BIS(2-CHLOROETHYL)ETHER 66 66U UJ mg/kg
HEXACHLOROBENZENE 66 66U UJ mg/kg
N-NITROSO-DI-N-PROPYLAMINF 66 66U UJ mg/kg

......................................................................................................................................................................................

8270C 31132 SO N

4-Nitroaniline 8.3 8.3U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 1.7 1.7U UJ mg/kg

HEXACHLOROBENZENE 1.7 1.7U UJ mg/kg
N-NITROSO-DI-N-PROPYLAMINE 1.7 1.7U UJ mg/kg

8270C 31133 SO N

4-Nitroaniline 2.8 2.8U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 0.56 0.56U UJ mg/kg

HEXACHLOROBENZENE 0.56 0.56U UJ mg/kg
N-NITROSO-DI-N-PROPYLAMINE 0.56 0.56U UJ mg/kg

8270C 31134 SO N

4-Nitroaniline 3.5 3.5U UJ mg/kg

BIS(2-CHLOROETHYL)ETHER 0.69 0.69U UJ mg/kg
HEXACHLOROBENZENE 0.69 0.69U UJ mg/kg

N-NITROSO-DI-N-PROPYLAMINE 0.69 0.69U UJ mglkg

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB=FieldBlank Page 13of 13

( ( (



Enclosure I

EPA Level I!1ADR Outliers

14378cover.wpd



Quality Control
Outlier Reports

SDG 05-4614



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 054614 Analysis Method : 8081A Analysis Date : 11/07/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 22,637 15.0 -15.0

beta-BHC 17,643 15.0 -15.0

gamrna-BHC 20,535 15.0 -15.0

Aldrin 16,026 15.0 -15.0

4,4'-DDE 21,113 15.0 -15.0

EndosulfanII 19,211 15.0 -15.0

4,4'-DDD 16,099 15.0 -15.0

Endosulfansulfate 33.750 15.0 -15.0

4,4'-DDT 15,956 15.0 -15.0

Associated Samples
CllentSamplelD Lab SamplelD

31007 05-04614-4
31010 05-04614-7

V:\LOGIN\CDML_lameda\14378_calibration_Outliers.doc



Method Blank Contamination Outlier Report (Inorganics)
Analysis Batch : 05-4614 Analysis Method : 6010B

Lab ID: APCL

Analyte Name Concentration Blank ID

Thallium 4.645 ug/L ICB/CCB

Associated Samples
Analyte Name Sample Concentration Client Sample ID Lab Sample ID

Thallium 1,0 mg/Kg 31006 05-04614-3
Thallium 0.35 mg/Kg 31009 05-04614-6
Thallium 0.67 mg/Kg 31012 05-04614-9



Matrix Spike / Matrix Spike Duplicate Recovery and RPD Outlier Report
k=_ ,_

Method Batch : 05G3364 Analysis Method : 8260B Analysis Date : 11/07/2005

PreparationBatch : 05G3364 Preparation Type : 5035 Preparation Date : 11/07/2005

Lab Reporting Batch : 54614 Lab ID: APCL

Reported * Project Limits (Percent)

Percent Rejection Lower Upper
Client Sample ID Lab Sample ID Matrix Analyte Name Recovery RPD Point** Limit Limit RPD

31010MS 05-4614-7MS SO TRANS-1,2-DICHLOROETHENE 68 0.00 75.00 125.00 20.00
31010MSD 05-4614-7MSD TRANS-1,2-DICHLOROETHENE 68 0.00 75.00 125.00 20.00

Associated Samples:Parent sample only

Client Sample ID LabSample ID
31010 05-4614-7

_m_.Only thosePercent Recoveryand/orRPD valuesoutsideprojectlimits are listedinthisreport.
** Metalarealso assessedagainstan upperrejectionpointof 150 percentforwatersand200 percentfor soilsandsediments

Project Number and Name: 6218.086 . Alameda Pt

ADR 7.0 ReportDate: 12/19/2005 16:50 Page 1 of 1



Laboratory Control Sample / Laboratory Control Sample Duplicate Outlier Report

Method Batch : 05G3364 Analysis Method : 8260B Analysis Date : 1110712005

Preparation Batch : 05G3364 Preparation Type : 5035 Preparation Date : 11/07/2005

Lab Reporting Batch : 54614 Lab ID: APCL
i ill

ReportedValues = Project Limits (Percent)

Percent Rejection Lower Upper
LCS Lab Sample ID Matrix AnalyteName Recovery RPD Point Limit Limit RPD

05G3364-LCS-01 SO TOLUENE 79 10.00 80.00 115.00 20.00
.......................................................................................................

TRANS-1,2-DICHLOROETHENE 72 10.00 75.00 125.00 20.00
............................................................................................................................

Associated Samples

Client Sample ID Lab Sample ID
31004 05-4614-1

31005 05-4614-2
31006 05-4614-3

31007 05-4614-4

31006 05-4614-5

31009 05-4614-6
31010 05-4614-7
31011 05-4614-8
31012 05-4614-9

31013 05-4614-10

Scope of Data Qualification: The outlier in the LCS qualifies that analyte in all samples with the same Preparation Batch ID as the LCS

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/19/2005 16:49 Page 1 of 1



( ( (
QC Outlier Report: Field Duplicates (Non-qualified Outliers)

Lab ReportBatch: 54614 Lab ID: APCL

I Field Sample I Field Sample Duplicate
RPD RPD

Analysis Ana Lab ClientSample Ana Lab Dup* Criteria Result
Method Matrix AnalyteName Client Sample ID Type Result Qualifier Duplicate ID Type Result Qualifier ( % ) ( % ) Units

*Note: Outlier report also includes analytes detected in one sample but not in the related sample, i.e., analyte was detected in the field sample but not in the field dupficate I

sample, or vice versa. In this case, RPD value assigned to the field duplicate sample is 200. J
Project Number and Name: 6218.086 - Alameda Pt

ADR7.0 ReportDate: 12/19/'200516:51 Page 1 of 1



Reporting Limits Outlier Report (detected results reported below the reporting limit)
_1

Lab Report Batch: 54614 Lab ID: APCL

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/19/2005 16:50 Page 1 of 1



Quality Control
Outlier Reports

.. SDG 05-4703



Method Blank Contamination Outlier Report (Inorganics)

Analysis Batch : 05-4703 Analysis Method : 6010B
Lab ID: APCL

Analyte Name Concentration Blank ID

Thallium 0.11 mg/Kg PB

Thallium 4.096 ug/L ICB/CCB

Molybdenum 3.259 ug/L ICB/CCB

Associated Samples
Analyte Name Sample Concentration Client Sample ID Lab Sample ID

Thallium 0.67 mg/Kg 31116 05-04703-3
Molybdenum 0.79 mg/Kg 31116 05-04703-3
Molybdenum 0.19 mg/Kg 31120 05-04703-7
Molybdenum 0.30 mg/Kg 31122 05-04703-9
Molybdenum 0.46 mg/Kg 31133 05-04703-12

V



Method Blank Outlier Report

Lab Reporting Batch : 54703 Lab ID: APCL

Analysis Method : 6010B Analysis Date : 11/10/2005

Preparation Type : 3050B Preparation Date : 11/10/2005

Method Blank Lab Sample ID : 05M2133-MB-01 Preparation Batch : 05M2133M

Reporting Lab
COPPER Result Limit Units Qual Comments

Method Blank Result: 0.032 0.5 mg/kg B

COPPER contamination found in the method blank did not qualify any samples.

Reporting Lab
IRON Result Limit Units Qual Comments

Method Blank Result_ 0.06 3 mglkg B

IRONcontamination found in the methodblank did not qualify any samples.

Reporting Lab
THALLIUM Result Limit Units Qual Comments

Method Blank Result: 0.tl 0.5 mglkg B

THALLIUM contaminaUonfound in the method blank did not qualify any samples.

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/20/200509:43 Page 2 of 2



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3411-40 Analysis Method : 8081A Analysis Date : 11/16/2005

Lab Reporting Batch : 54703 Lab ID: APCL

II III

Reported CCV Results CCV Project Limits

Positive %D Negative %D
Relative Relative F-----_ [

Response Percent Response Lower Upper Lower l Upper
AnalyteName Factor Difference Factor Limit Limit Limit Limit

]

ALPHA-BHC : 17.5 15.0 : -50.0 ', -15.0........................................ ,.......... _........... _............... I.......... _........... _.......... ; ............
ENDOSULFAN SULFATE 27.21 15.0 : -50,0 _ -15.0

Associated Samples

Client Sample ID Lab Sample ID

31114 05-4703-1
31115 05-4703-2

31116 05-4703-3

31117 05-4703-4
31118 05-4703-5

31119 05-4703-6
31120 05-4703-7
31121 05-4703-8

31122 05-4703-9

31132 05-4703-10

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/20/2005 13:21 Page I of 5



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3411-63 Analysis Method : 8081A Analysis Date : 11116/2005

Lab Reporting Batch : 54703 Lab ID: APCL

lilll • i i iii i ii i i i i i iiii

Reported CCV Results CCV Project Limits

t Positive %D ! Negative %D I

Response Percent Response Upper Lower
AnalyteName Factor Difference Factor Limit Limit

ENDRIN : 16.8 15.0 : -50.0 : -15.0
...................................................... ' ......................... ,............ J .................... _ ........

Associated Samples

Client Sample ID Lab Sample ID

31133 05-4703-1!
31134 05-4703-12

_l_roject Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/20/200513:21 Page 2 of 5



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3452- 2 Analysis Method : 8260B Analysis Date : 11/16/2005

Lab Reporting Batch : 54703 Lab ID: APCL

ReportedCCV Results CCV Project Limits

t Positive _tive%D'
Relative Relative ---_U Up_perResponse Percent Response i Lower pper i Lower

Analyte Name Factor Difference Factor Limit Limit I Limit Limit

CHLOROMETHANE 0.263 : -8.6 : 0.05 25.0 _ -50.0 : -25.0

Associated Samples

Client Sample ID Lab Sample ID

31114 05-4703-1

31115 05-4703-2

31116 05-4703-3

31117 05-4703-4

31118 05-4703-5
31119 05-4703-6

31120 05-4703-7

31121 05-4703-8
31122 05-4703-9

31132 05-4703-10

31133 05-4703-11

31134 05-4703-12

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12./20/200513:21 Page 5 of 5



Method Blank Outlier Report

Lab Reporting Batch : 54703 Lab ID: APCL

Analysis Method : 8260B Analysis Date : 1111612005

Preparation Type : 5035 Preparation Date : 11/16/2005

Method Blank Lab Sample ID : 05G3452-MB-01 Preparation Batch : 05G3452

Reporting Lab
METHYLENE CHLORIDE Result Limit Units Qual Comments '

Method Blank Result: 0.002 0.005 mglkg J Common Contaminant

METHYLENE CHLORIDE was qualified due to methodblank contamination in thefollowing associated
samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Units
31114 05-4703-1 0.92 0.002 J mg/kg

31115 05-4703-2 0.99 0.002 J mg/kg
31116 05-4703-3 0.94 0.002 J mg/kg

31117 05-4703-4 0.95 0.002 J mg/kg

31118 05-4703-5 1.05 0.002 J mg/kg
31119 05-4703-6 0.93 0.002 J mg/kg

31120 05-4703-7 1.05 0.003 J mg/kg

31121 05-4703-8 1.04 0.002 J mg/kg
31122 05-4703-9 0.98 0.002 J mg/kg
31132 05-4703-10 0.86 0.001 J mg/kg

31133 05-4703-11 0.98 0.002 J mg/kg

31134 05-4703-12 1.09 0.002 J mg/kg

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/20/200509:42 Page 1 of 2



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3418-47 Analysis Method : 8270C Analysis Date : 11/15/2005

Lab Reporting Batch : 54703 Lab ID: APCL

II I I I II I I I

Reported CCV Results CCV Project Limits

I Positive %D I Negative %D

Relative Relative _Lo---_u-P-p ---+ r --Response Percent Response wer er Lower Upper

Analyte Name Factor Difference Factor 1_ Umit Limit _
4-Nitroaniline 0.429 42.5 0.05 : 25.0 -50,0 ; -25.0 :................................................. , ........... r .......... r ............ "............. ,............ _.......... _........ ,

BIS(2-CHLOROETHYL)ETHER 0.834 33.7 : 25.0 -50.0 : -25,0 :................................................... _............. o.............. • ............... _ ........... _ ......... _.......... : ........... ,

HEXACHLOROBENZENE 0.195 : -25.6 ,, : 25.0 -50.0 : -25.0 :...... ,................ _.............. • ............ r ......... • .......... • ............ ; ........... ',
N-NITROSO-DI-N-PROPYLAMINE 0.775 i 25.2 ; 25.0 -50.0 ', -25.0

Associated Sampies

Client Sample ID Lab Sample ID

31115 05-4703-2

31116 05-4703-3
31117 05-4703-4

31119 05-4703-6

31122 05-4703-9
31132 05-4703-10

31133 05-4703-11

31134 05-4703-12

Project Number and Name: 6218.086. Alameda Pt

ADR 7.0 Report Date: 12/20/200513:21 Page 3 of 5



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3418-64 Analysis Method : 8270C Analysis Date : 11116/2005

Lab Reporting Batch : 54703 Lab ID: APCL

ul i ,i i iiii

Reported CCV Results CCV Project Limits

I I Positive %D I Negative %D
Relative Relative i-Lowe r Upper ---Response Percent Response Lower Upper

AnalyteName Factor Difference Factor [ Limit Limit Limit Limit
I

4-Nitroaniline 0.449 : 49,2 0,05 ', 25.0 ; -50.0 -25.0

SiSi2:_HLO-RoE'rH_L)-ETH_R..........:-'0.835.....i.....33:8......_...............i..........i--2__-i:_o.......-_o---i
.......................................... '............ '- ........... t .......... ,............ ,............ .,........... '.............

Associated Sample=

.,L_b Sample IO

31114 05-4703-1

31118 05-4703-5

31120 05-4703-7
31121 05-4703-8

_/_ject Number and Name: 6218.086 . Alameda Pt

ADR 7.0 Report Date: 12/20/200513:21 Page 4 of 5



Matrix Spike / MatrixSpike Duplicate Recovery and RPD Outlier Report
-.Ilil

Method Batch : 05M2133M Analysis Method : 6010B Analysis Date : 11/1012005

Preparation Batch : 05M2133M Preparation Type : 3050B Preparation Date : 11/1012005

Lab Reporting Batch : 54703 Lab ID: APCL

I Reported* Project Limits (Percent)

Percent Rejection Lower Upper
Client Sample ID Lab Sample ID Matrix Analyte Name Recovery RPD Point** Limit Limit RPD

31120MS 05-4703-7MS SO THALLIUM 68 30.00 75.00 125,00 20.00

31120MSD 05-4703-7MSD THALLIUM............................................................. 71 3(_00.... 75.00"125.-00 20.-00

Associated Samples: All samples in Method Batch

Client Sample ID Lab Sample ID
31114 05-4703-1
31115 05-4703-2

31116 05-4703-3

31117 05-4703-4
31118 05-4703-5

31119 05-4703-6

31120 05-4703-7
31121 05-4703-8
31122 05-4703-9

31132 05-4703-10

i 31133 05-4703-11

I 31134 05-4703-12

* Onlythose Percent Recoveryand/orRPD valuesoutsideprojectlimitsare listedin this report,
** Metalare also assessedagainstan upperrejectionpointof 150 percentfor watersand 200 percentfor soilsand sediments

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/20/2005 10:24 Page I of 1



QC Outlier Report: FieldDuplicates (Non-qualifiedOutliers)

Lab Report Batch: 54703 Lab ID: APCL
I I II

[ FieldSample [ Field Sample Duplicate ]
RPD RPD

Analysis Ana Lab Client Sample Ana Lab Dup* Criteria Result
Method Matrix Analyte Name ClientSample ID Type Result Qualifier Duplicate ID Type Result Qualifier ( % ) ( % ) Units

6010B SO CADMIUM 31121 RES 0.017 B 31122 RES 0.083 B 132.0 50 mg/kg

............... SO .......................................................................................................................MOLYBDENUM RES 0.26 U R-Es...... -0_30 ................ 2()0_0........ 50 ........ mg_g"--
.................................................................................................................................................................................................._:_-........_ ........_.---7471.A__..........SO...M_ERC.U.R.Y.......................................................RES......0__.__..........................................RE.S......0.4__o.................................................

'Note: Outlier report also includes analytes detected in one sample but not in the related sample, i.e., analyte was detected in the field sample but not in the field duplicate
sample, or vice In this case, RPD value assigned to the field duplicate sample is 200. ]versa.

Project Number and Name: 6218.086 - Alameda PI



Reporting Limits Outlier Report (detected results reported belowthe reporting limit)
iL ,,_

Lab Report Batch: 54703 Lab ID: APCL
i i

EDD

Analysis Lab Reporting
Client Sample ID Lab Sample ID Method Matrix Analyte Name Qualifier Result Limit Units
31114 05-4703-1 6010B SO CADMIUM B 0.030 ' 0.21 mg/kg

8082 AROCLOR 1260 J 0.007 0.035 mg/kg

8260B METHYLENECHLORIDE J 0.002 0.0049 mg/kg

31115 05-4703-2 8082 AROCLOR 1260 J 0.009 0.034 mg/kg

8260B METHYLENECHLORIDE J 0.002 0.0051 mg/kg

31116 05-4703-3 6010B ANTIMONY B 0.60 5.3 mg/kg

8082 AROCLOR 1260 J 0.006 0.035 mg/kg

.....................................................8_;60B"............. ME'TH_LENECHLORiDE..............J..........0"002":0.00_0.....m_k;
31117 05-4703-4 6010B BERYLLIUM B 0.089 0.22 mg/kg

8260B METHYLENECHLORIDE J 0.002 0.0053 mg/kg

31118 05-4703-5 METHYLENECHLORIDE J 0.002 0.0063 mg/kg

31119 05.4703-6 METHYLENE CHLORIDE J 0.002 0.0056 mg/kg

-3112-0................... 0-s3,-_03:_...............60_OB...................MOLYBDENUM......................... B- .........0119.......0.22....mg_g
8260B METHYLENECHLORIDE J 0.003 0.0058 mg/kg

.......................................................................................................................B..........o.oiT_ o_,6.....;ng'J;,g31121 05-4703-8 6010B CADMIUM

8260B BENZENE J 0.003 0.0068 rag/

METHYLENECHLORIDE 0.0068 mg/l_lw

31122 05-4703-9 6010B CADMIUM B 0.083 0.27 mg/kg
...................................................................................................................................................

8260B BENZENE J 0.003 0.0065 mg/kg
.............................................................................................................................................................

METHYLENECHLORIDE J 0.002 0.0065 mg/kg

31132 0_-4703-10 6010B BERYLLIUM 8 0.17 0.22 =9/"g
....................................................8260B-.............. Mi_THYLENECH-LOR;DE-...............J...........0.001......O.OO46=9/"g

........................................................................................

31133 05-4703-11 METHYLENECHLORIDE J 0.002 0.0055 mg/kg
..........................................................................................................................................................

31134 05-4703-12 6010B CADMIUM B 0.13 0.28 mg/kg
........................................................................................................................................................

8260B METHYLENECHLORIDE J 0.002 0.0075 mg/kg
............................................................................................................................................................

Project Number and Name: 6218.086 - Alameda Pt
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Enclosure II

EPA Level IV Data Validation Reports
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il LABORATORYDATA CONSULTANTS,INC.

_,_._= _. 7750 ElCaminoReal,Suite2L Carlsbad,CA 92009 Phone:760/634-0437 Fax: 760/634-0439
%._ i,...e q....

CDM Federal December23, 2005
9444 Farnham Road, Suite 210
San Diego, CA 92123
ATTN: Mr. Mike Allen

SUBJECT: NAS Alameda Point Data Validation

Dear Mr.Allen,

Enclosed are the final validation reports for the fractions listed below. These SDG was
received on December 16, 2005.

LDC Project # 14419:

SDG # Fraction

05-4650 Volatiles (EPA Method SW 846 8260B)
Semivolatiles (EPA Method SW 846 8270C)
Pesticides (EPA Method SW 846 8081A)
PolychLorinatedBiphenyls (EPA Method SW 846 8082B)
Metals (EPA Method SW 846 6010B/7471A)

The following deliverables are submitted under this report:

• Attachment I Sample ID Cross Reference and Data Review Level
• Attachment II CDM Database Qualification Summary
• Attachment III Overall Data Qualification Summary
• Enclosure I EPA Level III ADR Outliers

The data validation was performed in accordance with the U.S. EPA National Functional
Guidelines (NFG) for Inorganicand OrganicReview(EPA 2004 and 1999).Where specific
guidance isnotavailable, the data hasbeenevaluated ina conservativemannerconsistent
with industry standardsusing professional experience.The following itemswere evaluated
during the review:

• Holding Times
• Sample Preservation
• Initial Calibration
• Continuing Calibration
• Blanks
• Surrogates
• Matrix Spike/Matrix Spike Duplicates
• Laboratory Control Samples
• Detection and Quantitation Limits
• Field QC Samples

14419cover.wpd
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Please feel free to contact us if you have any questions.

Sincerely,

Erlinda Rauto
Operations Manager/Senior Chemist

V

V

14419cover.wpd



Attachment I

Sample ID Cross Reference and Data Review Level
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Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

03-Nov-2005 31014 05-4650-1 N 3050B 6010B 3

03-Nov-2005 31014 05-4650-1 N 3550B 8081A 3

03-Nov-2005 31014 05-4650-1 N 3550B 8082 3

03-Nov-2005 31014 05-4650-1 N 3550B 8270C 3

03-Nov-2005 31014 05-4650-1 N 5035 8260B 3

03-Nov-2005 31014 05-4650-1 N 7471A 7471A 3

03-Nov-2005 31023 05-4650-10 N 3050B 6010B 3

03-Nov-2005 31023 05-4650-10 N 3550B 8081A 3

03-Nov-2005 31023 05-4650-10 N 3550B 8082 3

03-Nov-2005 31023 05-4650-10 N 3550B 8270C 3

03-Nov-2005 31023 05-4650-10 N 5035 8260B 3

03-Nov-2005 31023 05-4650-10 N 7471A 7471A 3

03-Nov-2005 31023DUP 05-4650-10MD DUP 3050B 6010B 3

03-Nov-2005 31023DUP 05-4650-10MD DUP 7471A 7471A 3

03-Nov-2005 31023MS 05-4650-10MS MS 3050B 6010B 3

03-Nov-2005 31023MS 05-4650-10MS MS 3550B 8081A 3

03-Nov-2005 31023MS 05-4650-10MS MS 3550B 8082 3

03-Nov-2005 31023MS 05-4650-10MS MS 3550B 8270C 3

03-Nov-2005 31023MS 05-4650-10MS MS 5035 8260B 3

03-Nov-2005 31023MS 05-4650-10MS MS 7471A 7471A 3

03-Nov-2005 31023MSD 05-4650-10MSD MSD 3050B 6010B 3

03-Nov-2005 31023MSD 05-4650-10MSD MSD 3550B 8081A 3

03-Nov-2005 31023MSD 05-4650-10MSD MSD 3550B 8082 3

03-Nov-2005 31023MSD 05-4650-10MSD MSD 3550B 8270C 3

03-Nov-2005 31023MSD 05-4650-10MSD MSD 5035 8260B 3

03-Nov-2005 31023MSD 05-4650-10MSD MSD 7471A 7471A 3

Ili = EPALevel3 DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

IV= EPALevel4DataValidation FD= FieldDuplicate FB= FieldBlank MSD= MatrixSpikeDuplicate Page 1 of 4



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

03-Nov-2005 31024 05-4650-11 N 3050B 6010B 3

03-Nov-2005 31024 05-4650-11 N 3550B 8081A 3

03-Nov-2005 31024 05-4650-11 N 3550B 8082 3

03-Nov-2005 31024 05-4650-11 N 3550B 8270C 3

03-Nov-2005 31024 05-4650-11 N 5035 8260B 3

03-Nov-2005 31024 05-4650-11 N 7471A 7471A 3

03-Nov-2005 31025 05-4650-12 N 3050B 6010B 3

03-Nov-2005 31025 05-4650-12 N 3550B 8081A 3

03-Nov-2005 31025 05-4650-12 N 3550B 8082 3

03-Nov-2005 31025 05-4650-12 N 3550B 8270C 3

03-Nov-2005 31025 05.4650-12 N 5035 8260B 3

03-Nov-2005 31025 05-4650-12 N 7471A 7471A 3

03-Nov-2005 31026 05-4650-13 N 3050B 6010B 3

03-Nov-2005 31026 05-4650-13 N 3550B 8081A 3

03-Nov-2005 31026 05-4650-13 N 3550B 8082 3

03-Nov-2005 31026 05-4650-13 N 3550B 8270C 3

03-Nov-2005 31026 05-4650-13 N 5035 8260B 3

03-Nov-2005 31026 05-4650-13 N 7471A 7471A 3

03-Nov-2005 31027 05-4650-14 N 3050B 6010B 3

03-Nov-2005 31027 05-4650-14 N 3550B 8081A 3

03-Nov-2005 31027 05-4650-14 N 3550B 8082 3

03-Nov-2005 31027 05.4650-14 N 3550B 8270C 3

03-Nov-2005 31027 05-4650-14 N 5035 8260B 3

03-Nov-2005 31027 05.4650-14 N 7471A 7471A 3

03-Nov-2005 31028 05-4650-15 N 3050B 6010B 3

03-Nov-2005 31028 05.4650-15 N 3550B 8081A 3

III= EPALevel3DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

/V= EPALevel4DataValidation FD= FieldDuplicate FB= FieldBlank MSD= MatrixSpikeDuplicate Page2 of4



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

03-Nov-2005 31028 05-4650-15 N 3550B 8082 3

03-Nov-2005 31028 05-4650-15 N 3550B 8270C 3

03-Nov-2005 31028 05-4650-15 N 5035 8260B 3

03-Nov-2005 31028 05-4650-15 N 7471A 7471A 3

03-Nov-2005 31015 05-4650-2 N 3050B 6010B 3

03-Nov-2005 31015 05-4650-2 N 3550B 8081A 3

03-Nov-2005 31015 05-4650-2 N 3550B 8082 3

03-Nov-2005 31015 05.4650-2 N 3550B 8270C 3

03-Nov-2005 31015 05-4650-2 N 5035 8260B 3

03-Nov-2005 31015 05-4650-2 N 7471A 7471A 3

03-Nov-2005 31016 05-4650-3 N 3050B 6010B 3

03-Nov-2005 31016 05-4650-3 N 3550B 8081A 3

03-Nov-2005 31016 05-4650-3 N 3550B 8082 3

03-Nov-2005 31016 05.4650-3 N 3550B 8270C 3

03-Nov-2005 31016 05.-4650-3 N 5035 8260B 3

03-Nov-2005 31016 05-4650-3 N 7471A 7471A 3

03-Nov-2005 31017 05.4650--4 N 3050B 6010B 3

03-Nov-2005 31017 05-4650.4 N 3550B 8081A 3

03-Nov-2005 31017 05-4650-4 N 3550B 8082 3

03-Nov-2005 31017 05-4650-4 N 3550B 8270C 3

03-Nov-2005 31017 05-4650-4 N 5035 8260B 3

03-Nov-2005 31017 05-4650-4 N 7471A 7471A 3

03-Nov-2005 31018 05-4650-5 N 3050B 6010B 3

03-Nov-2005 31018 05-4650-5 N 3550B 8081A 3

03-Nov-2005 31018 05-4650-5 N 3550B 8082 3

03-Nov-2005 31018 05-4650-5 N 3550B 8270C 3

III= EPALevel3DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

/V = EPALevel4DataValidation FD =FieldDuplicate FB=FieldBlank MSD=MatrixSpikeDuplicate Page 3 of 4



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

03-Nov-2005 31018 05-4650-5 N 5035 8260B 3

03-Nov-2005 31018 05-4650-5 N 7471A 7471A 3

03-Nov-2005 31019 05-4650-6 N 3050B 6010B 3

03-Nov-2005 31019 05-4650-6 N 3550B 8081A 3

03-Nov-2005 31019 05-4650-6 N 3550B 8082 3

03-Nov-2005 31019 05-4650-6 N 3550B 8270C 3

03-Nov-2005 31019 05-4650-6 N 5035 8260B 3

03-Nov-2005 31019 05-4650-6 N 7471A 7471A 3

03-Nov-2005 31020 05-4650-7 N 3050B 6010B 3

03-Nov-2005 31020 05.-4650-7 N 3550B 8081A 3

03-Nov-2005 31020 05-4650-7 N 3550B 8082 3

03-Nov-2005 31020 05-4650-7 N 3550B 8270C 3

03-Nov-2005 31020 05.-4650-7 N 5035 8260B 3

03-Nov-2005 31020 05-4650-7 N 7471A 7471A 3

03-Nov-2005 31021 05-4650-8 FD 3050B 5010B 3

03-Nov-2005 31021 05-4650-8 FD 3550B 6081A 3

03-Nov-2005 31021 05-4650-8 FD 3550B 8082 3

03-Nov-2005 31021 05-4650-8 FD 3550B 8270C 3

03-Nov-2005 31021 05-4650-8 FD 5035 8260B 3

03-Nov-2005 31021 05-4650-8 FD 7471A 7471A 3

03-Nov-2005 31022 05-4650-9 N 3050B 6010B 3

03-Nov-2005 31022 05-4650-9 N 3550B 8081A 3

03-Nov-2005 31022 05-4650-9 N 3550B 8082 3

03-Nov-2005 31022 05.4650-9 N 3550B 8270C 3

03-Nov-2005 31022 05-4650-9 N 5035 8260B 3

03-Nov-2005 31022 05-4650-9 N 7471A 7471A 3

III = EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = Matrix Spike

/V = EPA Level 4 Data Validation FD =Field Duplicate FB =Field Blank MSD = Matrix SpikeDuplicate Page 4 of 4



Attachment I!

CDM Database Qualification Summary
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( CDM Federal F_ .,rams ProjectNo#'14419 (
Reason for Qualified Results

SDG Nos. : 54650

Non
Sample DelGroup Detected Detected

( SDG) Sample ID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54650 31014 6010B 7440360 U ANTIMONY Presentinmethodblank

54650 31014 6010B 7440417 J BERYLLIUM LCSspikerecovery
54650 31014 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31014 6010B 7440280 U THALLIUM Presentinmethodblank

54650 31014 7471A 7439976 U MERCURY Presentinmethodblank

54650 31014 8081A 72559 J 4,4'-DDE Continuingcalibration3ercentdifference

54650 31014 8081A 50293 J 4,4'-DDT Continuingcalibration3ercentdifference

54650 31014 8081A 309002 J ALDRIN Continuingcalibration_ercentdifference

54650 31014 8081A 319846 J ALPHA-BHC Continuingcalibration_ercentdifference

54650 31014 8081A 319857 J BETA-BHC Continuingcalibration_ercentdifference

54650 31014 8081A 115297 J ENDOSULFAN Continuingcalibration_ercentdifference

54650 31014 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration_ercentdifference

54650 31014 8081A 58899 J GAMMA-BHC Continuingcalibration_ercentdifference

54650 31014 8260B 67641 J ACETONE Continuingcalibration_ementdifference

54650 31015 6010B 7440360 U ANTIMONY Presentin methodblank

54650 31015 6010B 7440417 J BERYLLIUM LCSspikerecovery

54650 31015 6010B 7439987 U MOLYBDENUM Presentin methodblank

54650 31015 6010B 7782492 U SELENIUM Presentin methodblank

54650 31015 7471A 7439976 U MERCURY Presentin methodblank

54650 31015 8081A 72559 J 4,4'-DDE Continuingcalibration_ercentdifference

54650 31015 8081A 50293 J 4,4'-DDT Continuingcalibration_ercentdifference

54650 31015 8081A 309002 J ALDRIN Continuingcalibration_ercentdifference

54650 31015 8081A 319846 J ALPHA-BHC Continuingcalibration_ercentdifference

54650 31015 8081A 319857 J BETA-BHC Continuingcalibration_ercantdifference

54650 31015 8081A 115297 J ENDOSULFAN Continuingcalibration_ercentdifference

54650 31015 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration_ercentdifference

54650 31015 8081A 58899 J GAMMA-BHC Continuingcalibration_ercentdifference

54650 31015 8260B 67641 J ACETONE Continuingcalibration_ercentdifference

54650 31016 6010B 7440360 U ANTIMONY Presentin methodblank

54650 31016 6010B 7782492 U SELENIUM Presentin method blank

54650 31016 7471A 7439976 U MERCURY Presentin methodblank

54650 31016 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference
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CDM Federal Programs ProjectNo#: 14419

Reason for Qualified Results
SDGNos.: 54650

Non
Sample Del Group Detected Detected

( SDG) SampleID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54650 31016 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31016 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54650 31017 6010B 7440360 U ANTIMONY Presentinmethodblank

54650 31017 6010B 7440417 J BERYLLIUM LCSspikerecovery
54650 31017 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31017 7471A 7439976 U MERCURY Presentinmethodblank

54650 31017 8081A 72559 J 4,4'-DDE ContinuingcalJbrationpercentdifference

54650 31017 8081A 50293 J 4,4'-DDT Continuingcalibrationpercentdifference

54650 31017 8081A 309002 J ALDRIN Continuingcalibrationpercentdifference

54650 31017 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

64650 31017 8081A 319857 J BETA-BHC Continuingcalibrationpercentdifference

54650 31017 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54650 31017 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54650 31017 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31017 8260B 67641 J ACETONE Continuingcalibrationpercentdifference
54650 31018 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31018 7471A 7439976 U MERCURY Presentinmethodblank

54650 31018 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31018 8081A 50293 J 4,4'-DDT Continuingcalibrationpercentdifference

54650 31018 8081A 309002 J ALDRIN Continuingcalibrationpercentdifference

54650 31018 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31018 8081A 319857 J BETA-BHC Continuingcalibrationpercentdifference

-54650 31018 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54650 31018 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

64650 31018 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31018 8260B 67641 J ACETONE Continuingcalibrationpercentdifference
64650 31019 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31019 6010B 7440280 U THALLIUM Presentinmethodblank

54650 31019 7471A 7439976 U MERCURY Presentinmethodblank

54650 31019 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31019 8081A 50293 J 4,4'-DDT Continuingcalibrationpercentdifference

54650 31019 8081A 309002 J ALDRIN Continuingcalibrationpercentdifference



( CDM Federal _ grams ProjectNo# 14419 (
Reason for Qualified Results

SDG Nos. " 54650

Non

Sample Del Group Detected Detected
( SDG) Sample ID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54650 31019 8081A 319846 J ALPHA-BHC Continuingcalibration)ercentdifference

54650 31019 8081A 319857 J BETA-BHC Continuingcalibration>ercentdifference

54650 31019 8081A 115297 J ENDOSULFAN Continuingcalibration_ercentdifference

54650 31019 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration >ercentdifference

54650 31019 8081A 58899 J GAMMA-BHC Continuingcalibration_ercentdifference

54650 31019 8260B 67641 J ACETONE Continuingcalibration _ercent difference

54650 31020 6010B 7440417 J BERYLLIUM LCS spikerecovery

54650 31020 6010B 7782492 U SELENIUM Present in method blank

54650 31020 7471A 7439976 U MERCURY Present in method blank

54650 31020 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

64650 31020 8081A 50293 J 4,4'-DDT Continuingcalibrationpercentdifference

54650 31020 8081A 309002 J ALDRIN Continuingcalibrationpercentdifference

54650 31020 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31020 8081A 319857 J BETA-BHC Continuingcalibrationpercentdifference

54650 31020 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54650 31020 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54650 31020 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31020 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54650 31021 6010B 7440360 U ANTIMONY Presentinmethodblank

54650 31021 6010B 7440417 J BERYLLIUM LCSspikerecovery

54650 31021 6010B 7782492 U SELENIUM Presentin methodblank

54650 31021 7471A 7439976 U MERCURY Presentinmethodblank

54650 31021 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31021 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

64650 31021 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31021 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54650 31022 6010B 7440360 U ANTIMONY Presentinmethodblank

54650 31022 6010B 7440417 J BERYLUUM LCS spike recovery

54650 31022 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31022 7471A 7439976 U MERCURY Presentinmethodblank

54650 31022 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54650 31022 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference
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Sample De/Group Detected Detected
( SDG) SampleID Test Method CAS No. Qua/flier Qualifier Analyte Name Reason

54650 31022 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31022 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31022 8260B 67641 J ACETONE Continuingcalibrationpercentdifference
54650 31023 6010B 7440360 U ANTIMONY Presentin methodblank

54650 31023 6010B 7440417 J BERYLLIUM LCSspike recovery

54650 31023 6010B 7439987 U MOLYBDENUM Presentinmethodblank

54650 31023 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31023 7471A 7439976 U MERCURY Presentinmethodblank

54650 31023 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54650 31023 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31023 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31023 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31023 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54650 31023 8270C 100016 J 4-Nitroanitine Continuingcalibrationpercentdifference

54650 31024 6010B 7440360 U ANTIMONY Presentinmethodblank

54650 31024 6010B 7440417 J BERYLLIUM LCSspike recovery

54650 31024 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31024 7471A 7439976 U MERCURY Presentinmethodblank

54650 31024 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54650 31024 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31024 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31024 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31024 8260B 67541 J ACETONE Continuingcalibrationpercentdifference

54650 31025 6010B 7440360 U ANTIMONY Presentin methodblank

54650 31025 6010B 7440417 J BERYLLIUM LCSspike recovery
54650 31025 6010B 7782492 - U SELENIUM Presentin methodblank

54650 31025 7471A 7439976 U MERCURY Presentinmethodblank

54650 31025 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54650 31025 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31025 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31025 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31025 8260B 67541 J ACETONE Continuingcalibrationpercentdifference
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SampleDel Group Detected Detected
( SDG) SampleID Test Method CAS No. Qualifier Qualifier AnalyteName Reason

54650 31026 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31026 7471A 7439976 U MERCURY Presentinmethodblank

54650 31026 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54650 31026 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31026 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31026 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31026 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54650 31027 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31027 6010B 7440280 U THALLIUM Presentinmethodblank

54650 31027 7471A 7439976 U MERCURY Presentinmethodblank

54650 31027 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54650 31027 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31027 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31027 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31027 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54650 31028 6010B 7440360 U ANTIMONY Presentinmethodblank

54650 31028 6010B 7782492 U SELENIUM Presentinmethodblank

54650 31028 7471A 7439976 U MERCURY Presentinmethodblank

54650 31028 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54650 31028 8081A 72559 J 4,4'-DDE Continuingcalibrationpercentdifference

54650 31028 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54650 31028 8081A 58899 J GAMMA-BHC Continuingcalibrationpercentdifference

54650 31028 8260B 67641 J ACETONE Continuingcalibrationpercentdifference
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Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyts RL Result Error Qualifier Units Code

SDG: 54650

6010B 31014 SO N

ANTIMONY 5,4 0,61B U mg/kg

BERYLLIUM 0.22 0.070B J mg/kg

CADMIUM 0.22 0,21B J mg/kg
SELENIUM 0.54 1.3 U mg/kg

THALLIUM 0.54 0,58 U mg/kg
...........................................................................................................................................................................

6010B 31015 SO N

ANTIMONY 5.7 0.82B U mg/kg

BERYLLIUM 0.23 0.23B J mg/kg

MOLYBDENUM 0.23 0.097B U mg/kg

SELENIUM 0.57 1.2 U mg/kg
.......................................................................................................................................................

6010B 31016 SO N
ANTIMONY 5.4 0.49B U mg/kg

CADMIUM 0.21 0.083B J mg/kg

SELENIUM 0.54 0.24B U mg/kg
....................................................................................................................................................................................

6010B 31017 SO N

ANTIMONY 6,1 0.56B U mg/kg
BERYLLIUM 0.25 0.10B J mg/kg

SELENIUM 0.61 0.90 U mg/kg
.............................................................................................................................................

6010B 31018 SO N

SELENIUM 0.57 1.2 U mg/kg
.......................................................................................................................................................................................

6010B 31019 SO N

CADMIUM 0.28 0.045B J mg/kg
SELENIUM 0.70 0.69B U mg/kg

THALLIUM 0.70 0.38B U mg/kg
....................................................................................................................................

6010B 31020 SO N

ANTIMONY 5.3 5.3U UJ mg/kg

ARSENIC 0.32 14.2 J mg/kg

BERYLLIUM 0.21 0.0065B J mg/kg

NICKEL 0.32 60.5 J mg/kg

SELENIUM 0.53 1.7 U mg/kg

N = NormalSample TB = TripBlank

FD = FieldDuplicate FB =Field Blank Page 1 of 8



Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54650
............................................................................................................................

6010B 31021 SO FD

ANTIMONY 5.8 0.30B U mg/kg
BERYLLIUM 0.23 0,21B J mg/kg

SELENIUM 0.58 1.3 U mg/kg
.............................................................................................................................

6010B 31022 SO N

ANTIMONY 5.3 0,72B U mg/kg

BERYLLIUM 0.21 0.18B J mg/kg

SELENIUM 0.53 1.2 U mg/kg
..............................................................................................................................................................

6010B 31023 SO N

ANTIMONY 5,2 0.82B U mg/kg

BERYLLIUM 0.21 0.051B J mg/kg
MOLYBDENUM 0.21 0.31 U mg/kg

SELENIUM 0.52 1.3 U mg/kg
......................................................................................................................................................................

6010B 31024 SO N

ANTIMONY 5.6 0.38B U mg/kg

BERYLLIUM 0.22 0.14B J mg/kg

SELENIUM 0.56 0.58 U mg/kg
............................................................................................................................

6010B 31025 SO N

ANTIMONY 5.4 0.58B U mg/kg

BERYLLIUM 0.22 0.065B J mg/kg

CADMIUM 0.22 0.030B J mg/kg

SELENIUM 0.54 0.85 U mg/kg
.......................................................................................................................................

6010B 31026 SO N

CADMIUM 0.23 0.18B J mg/kg
SELENIUM 0.58 0.66 U mg/kg

6010B 31027 SO N

SELENIUM 0.54 0.46B U mg/kg

THALLIUM 0.54 1.0 U mg/kg

N = NormalSample TB= TripBlank
FD= FieldDuplicate FB=FieldBlank

Page 2 of8
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Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54650

6010B 31028 SO N

ANTIMONY 5.3 1.1B U mglkg

CADMIUM 0.21 0.14B J mg/kg

SELENIUM 0.53 1.5 U mg/kg

7471A 31014 SO N

MERCURY 0.22 0.17B U mg/kg

7471A 31015 SO N

MERCURY 0.23 0.59 U mg/kg

7471A 31016 SO N

MERCURY 0.21 0.17B U mg/kg

7471A 31017 SO N

MERCURY 0.25 0.15B U mg/kg

7471A 31018 SO N

MERCURY 0.23 0.36 U mg/kg

7471A 31019 SO N

MERCURY 0.28 0,37 U mg/kg

7471A 31020 SO N

MERCURY 0.21 0.48 UJ mg/kg

7471A 31021 SO FD

MERCURY 0.23 0.11B U mg/kg
...............................................................................................................................................................................................

7471A 31022 SO N

MERCURY 0.21 0.14B U mg/kg
..............................................................................................................................................................................

7471A 31023 SO N

MERCURY 0.21 0.18B U mg/kg
..................................................................................................................................

7471A 31024 SO N

MERCURY 0.22 0.11B U mg/kg
.....................................................................................................................................................

7471A 31025 SO N

MERCURY 0.22 0.79 U mg/kg
...................................................................................................................................................................................

7471A 31026 SO N

MERCURY 0.23 0.13B U mg/kg

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB= FieldBlank Page 3 of8
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Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54650

7471A 31027 SO N

MERCURY 0.22 0.31 U mg/kg

7471A 31028 SO N

MERCURY 0.21 0.29 U mg/kg

8081A 31014 SO N

4,4'-DDE 0.032 0.032U UJ mg/kg

4,4'-DDT 0.032 0.032U UJ mg/kg

ALDRIN 0.018 0.018U UJ mg/kg

ALPHA-BHC 0.018 0.018U UJ mg/kg

BETA-BHC 0.018 0.018U UJ mg/kg

ENDOSULFAN 0.018 0.018U UJ mg/kg
ENDOSULFANSULFATE 0.054 0.054U UJ mg/kg

GAMMA-BHC 0.018 0.018U UJ mg/kg
..................................................................................................................................................................

8081A 31015 SO N

4,4'-DDE 0.0034 0.0034U UJ mg/kg

4,4'-DDT 0.0034 0.0034U UJ mg/kg

ALDRIN 0.0019 0.0019U UJ mg/kg

ALPHA-BHC 0.0019 0.0019U UJ mg/kg

BETA-BHC 0.0019 0.0019U UJ mg/kg
ENDOSULFAN 0.0019 0.0019U UJ mg/kg

ENDOSULFANSULFATE 0.0057 0.0057U UJ mg/kg

GAMMA-BHC 0.0019 0.0019U UJ mg/kg
............................................................................................................................................................

8081A 31016 SO N

4,4°-DDD 0.0032 0.0032U UJ mg/kg
ALPHA°BHC 0.0018 0.0018U UJ mg/kg

N = NormalSample TB= TripBlank
FD= FieldDuplicate FB= FieldBlank

Page4 of 8
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Sample Lab Unc / Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54650

8081A 31017 SO N

4,4'-DDE 0.037 0.037U UJ mg/kg
4,4'-DDT 0.037 0.037U UJ mg/kg

ALDRIN 0.021 0.021U UJ mg/kg

ALPHA-BHC 0.021 0.021U UJ mg/kg

BETA-BHC 0.021 0.02t U UJ mg/kg

ENDOSULFAN 0.021 0.021U UJ mg/kg
ENDOSULFANSULFATE 0.061 0.061U UJ mg/kg

GAMMA-BHC 0.021 0.021U UJ mg/kg

8081A 31018 SO N

4,4'-DDE 0.0034 0.0034U UJ mg/kg

4,4'-DDT 0.0034 0.0034U UJ mg/kg
ALDRIN 0.0020 0.0020U UJ mg/kg

ALPHA-BHC 0.0020 0.0020U UJ mg/kg

BETA-BHC 0.0020 0.0020U UJ mg/kg

ENDOSULFAN 0.0020 0.0020U UJ mg/kg

ENDOSULFANSULFATE 0.0057 0.0057U UJ mg/kg
GAMMA-BHC 0.0020 0.0020U UJ mg/kg

8081A 31019 SO N

4,4'-DDE 0.0042 0.0042U UJ mg/kg

4,4'-DDT 0.0042 0.0042U UJ mg/kg

ALDRIN 0.0024 0.0024U UJ mg/kg

ALPHA-BHC 0.0024 0.0024U UJ mg/kg

BETA-BHC 0.0024 0.0024U UJ mg/kg
ENDOSULFAN 0.0024 0.0024U UJ mg/kg

ENDOSULFANSULFATE 0.0070 0.0070U UJ mg/kg

GAMMA-BHC 0.0024 0.0024U UJ mg/kg

N = NormalSample TB = TripBlank

FD = FieldDuplicate FB = FieldBlank Page 5 of 8



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54650

8081A 31020 SO N

4,4'-DDE 0.0032 0.0032U UJ mg/kg

4,4'-DDT 0.0032 0.0032U UJ mg/kg
ALDRIN 0.0018 0.0018U UJ mg/kg

ALPHA-BHC 0.0018 0.0018U UJ mg/kg

BETA-BHC 0.0018 0.0018U UJ mg/kg

ENDOSULFAN 0.0018 0.0018U UJ mg/kg
ENDOSULFANSULFATE 0.0053 0.0053U UJ mg/kg

GAMMA-BHC 0.0018 0.0018U UJ mg/kg

8081A 31021 SO FD

4,4'-DDE 0.035 0.035U UJ mg/kg
ALPHA-BHC 0.020 0.020U UJ mg/kg

GAMMA-BHC 0.020 0.020U UJ mg/kg
..................................................................

8081A 31022 SO N

4,4'-DDD 0.032 0.032U UJ mg/kg

4,4'-DDE 0.032 0.032U UJ mg/kg
ALPHA-BHC 0.018 0.018U UJ mg/kg

GAMMA-BHC 0.018 0.018U UJ mg/kg

8081A 31023 SO N

4,4'-DDD 0.03t 0.031U UJ mg/kg

4,4'-DDE 0.031 0.031U UJ mg/kg

ALPHA-BHC 0.018 0.018U UJ mg/kg
GAMMA-BHC 0.018 0.018U UJ mg/kg

8081A 31024 SO N

4,4'-DDD 0.051 0.051U UJ mg/kg

4,4'-DDE 0.051 0.051U UJ mg/kg
ALPHA-BHC 0.029 0.029U UJ mg/kg

GAMMA-BHC 0.029 0.029U UJ rng/kg

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB= FieldBlank Page 6 of 8
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Sample Lab Unc / Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54650

8081A 31025 SO N

4,4'-DDD 0.0033 0.0033U UJ mg/kg

4,4'-DDE 0.0033 0.0033U UJ mglkg

ALPHA-BHC 0.0018 0.0018U UJ mg/kg
GAMMA-BHC 0.0018 0.0018U UJ mg/kg

8081A 31026 SO N

4,4'-DDD 0.0035 0.0035U UJ mg/kg

4,4'-DDE 0.0035 0.0035U UJ mg/kg

ALPHA-BHC 0.0020 0.0020U UJ mg/kg

GAMMA-BHC 0.0020 0.0020U UJ mg/kg

8081A 31027 SO N

4,4'-DDD 0.032 0.032U UJ mg/kg

4,4'-DDE 0.032 0.032U UJ mg/kg

ALPHA-BHC 0.018 0.018U UJ mg/kg

GAMMA-BHC 0.018 0.018U UJ mg/kg
.............................................................................................................................................................

8081A 31028 SO N

4,4'-DDD 0.032 0.032U UJ mg/kg

4,4'-DDE 0.032 0.032U UJ mglkg

ALPHA-BHC 0.018 0.018U UJ mg/kg

GAMMA-BHC 0.018 0.018U UJ mg/kg
.............................................................................................................................................................................

8082 31024 SO N

AROCLOR 1260 0.037 0.005J J mg/kg
............................................................................................................................................................

8260B 31014 SO N

ACETONE 0.009 0.049U UJ mg/kg
...............................................................................................................................................................

8260B 31015 SO N

ACETONE 0.051 0.051U UJ mg/kg
..........................................................................................................................................................

8260B 31016 SO N

ACETONE 0.057 0.057U UJ mg/kg
..............................................................................................................................................................................

8260B 31017 SO N

ACETONE 0.054 0.054U UJ mg/kg

N = Normal Sample TB = TripBlank

FD = FieldDuplicate FB =FieldBlank Page 7 of 8
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N = NormalSample TB= TripBlank
FD= FieldDuplicate FB=FieldBlank
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Quality Control
Outlier Reports

SDG 05-4650



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 054650 Analysis Method : 8081A Analysis Date • 11/08/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
AnalyteName Difference Limit Limit

alpha-BHC 24.823 15.0 -15.0

beta-BHC 20.680 15.0 -15.0

9amma-BHC 22.719 15.0 -15.0

Aldrin 18.2_4 15.0 -15.0

4,4'-DOE 23.390 15.0 -15.0

Endosulfan 23.243 15.0 -15.0

Endosulfansulfate 42.053 15.0 -15.0

4,4'-DDT 17.059

Associated Samples

Client SamDlelD Lab SamplelD
31014 05-04650-1
31015 05-04650-2
31017 05-04650-4
31018 05-04650-5
31019 05-04650-6
31020 05-04650-7

V:\LOGIN\CDMkAlameda\14419..ealibration_Outliers.doc



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 054650 Analysis Method : 8081A Analysis Date : 11/08/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 20.760 15.0 -15.0

gamrna-BHC 15.984 15.0 -15.0

4,4'-DDE 15.621 15.0 -15.0

4,4'-DDD 17.610 15.0 -15.0

Associated Samples

Client SamplelD Lab SamplelD
31022 05-04650-9
31023 05-04650-10
31024 05-04650-11
31025 05-04650-12
31026 05-04650-13
31027 05-04650-14
31028 05-04650-15
31021 05-04650-08

V:\LOG1N\CDM',AIameda\14419calibration Outliers.doc



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 054650 Analysis Method : 8081A Analysis Date : 11/08/2005
Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 17.006 15.0 -15.0

4,4'-DDD 18.296 15.0 -15.0

Associated Samples

Client Sample ID Lab Sample tD
31016 ,05-04650-2

05-04650-3

V:kLOGIN\CDM_,Alameda\14419_ealibration_Outliels.doc



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3366-11 Analysis Method : 8260B Analysis Date : 11/08/2005

Lab Reporting Batch : 54650 Lab ID: APCL

i i

F ReportedCCV Results CCV Project Limits

I Positiw.=%D _ Negarive%D

Relative Relative

Response Percent Response Lower Upper Lower Upper
Factor Difference Factor Limit Limit Limit LimitAnalyte Name I

b
ACETONE 51.5 0.05 " 25.0 : -50.0 ! -25.0 :
................................................................. '. ................................ L.............. ' ............... '

Associated Samples

Client Sample ID Lab Sample ID

31014 05-4650-1

31015 05-4650-2

31016 05-4650-3

31017 05-4650-4
31018 05-4650-5

31019 05-4850-6

31020 05-4650-7
31021 05-4650-8
31022 05-4650-9

31023 05-4650-10

31024 05-4650-11
31025 05-4650-12

31026 05-4650-13
31027 05-4650-14

31028 05-4650-15

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12_./23/200513:13 Page 1 of 2



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3393-35 AnalysisMethod : 8270C Analysis Date : 11/10/2005

Lab Reporting Batch : 54650 Lab ID: APCL

Reported CCV Results CCV Project Limits

J Positive %D J Negative %D

.e,.,,ve ...=,v°Lowly.fResponse Percent Response Upper Lower Upper

AnalyteName Factor Difference Factor /Limit i Limit / Limit Limit
/ I /

4-Nitroaniline 0.397 ! 31.9 0.05 . : 25.0 ', -50.0 : -25.0
..................................................................... L................................ L............. '_ L _ .......

AssociatedSamples ..... l

Client Sample ID Lab Sample ID

31023 05-4650-10

Project Number and Name: 6218.086 . Alameda Pt

ADR 7.0 ReportDate: 12_/23/200513:13 Page 2 of 2



Method Blank Contamination Outlier Report (lnorganics)
Analysis Batch : 05-4650 Analysis Method : 6010B

Lab ID: APCL

Analyte Name Concentration BlankID

Antimony 5.633ug/L ICB/CCB

Selenium 10.251ug/L ICB/CCB

Thallium 4.226ug/L ICBICCB

Molybdenum 2.139ug/L tCB/CCB

Associated Samples
Analyte Name Sample Concentration Client Sample ID Lab Sample ID

Antimony 0.61 31014 05-04650-1
Selenium 1,3 31014 05-04650-1
Thallium 0.58 31014 05-04650-1
Antimony 0.82 31015 05-04650-2
Selenium 1.2 31015 05-04650-2

Molybdenum 0.097 31015 05-04650-2
Antimony 0.49 31O16 05-04650-3
Selenium 0.24 31016 05-04650-3
Antimony 0.56 31017 05-04650-4
Selenium 0.90 31017 05-04650-4
Selenium 1.2 31018 05-04650-5
Selenium 0.69 31019 05-04650-6
Thallium 0.38 31019 05-04650-6
Selenium 1.7 31020 05-04650-7
Antimony 0.30 31021 05-04650-8
Selenium 1.3 31021 05-04650-8
Antimony 0.72 31022 05-04650-9
Selenium 1.2 31022 05-04650-9
Antimony 0.82 31023 05-04650-10
Selenium 1.3 31023 05-04650-10

Molybdenum 0.31 31023 05-04650-10
Antimony 0.38 31024 05-04650-11
Selenium 0.58 31024 05-04650-11
AnUmony 0.58 31025 05-04650-12
Selenium 0.85 31025 05-04650-12
Selenium 0.66 3t026 05-04650-13
Selenium 0.46 31027 05-04650-14
Thallium 1.0 31027 05-04650-14
Antimony 1.1 31028 05-04650-15
Selenium 1.5 31028 05-04650-15



Method Blank Outlier Report

Lab Reporting Batch : 54650 Lab ID: APCL

Analysis Method : 6010B AnalysisDate : 11/08/2005

Preparation Type : 3050B Preparation Date : 11/07/2005

Method Blank Lab Sample ID : 05M2117-MB-01 Preparation Batch : 05M2117L

Reporting Lab
SELENIUM Result Limit Units Qual Comments

Method Blank Result: 0.31 0.5 mglkg B

SELENIUM was qualifieddue to method blankcontamination in the following associated samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Units
31014 05-4650-1 1 1.3 mg/kg

31015 05-4650-2 1 1,2 mg/kg

31016 05-4650-3 1 0.24 B mg/kg

31017 05-4650-4 1 0.90 mg/kg

31018 05-4650-5 1 1.2 mg/kg

31019 05-4650-6 1 0.69 B mg/kg
31021 05-4650-8 1 1.3 mg/kg

31022 05-4650-9 1 1.2 mg/kg
31023 05-4650-10 1 1.3 mg/kg

31024 05-4650-11 1 0.58 mg/kg
31025 05..4650-12 1 0.85 mg/kg
31026 05-4650-13 1 0.66 mg/kg

31027 05-4650-14 1 0.46 B mg/kg

31028 05-4650-15 1 1.5 mg/kg

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 0.093 0.5 mg/kg B

SILVER contamination found in the method blankdid not qualify any samples.

Reporting Lab
VANADIUM Result Limit Units Qual Comments

Method Blank Result: 0.058 0.5 mglkg B

VANADIUM contamination found in the methodblank did not qualify any samples.

v

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/23/200513:03 Page 2 of 3



Method Blank Outlier Report

Reporting Batch : 54650 Lab ID: APCL

Analysis Method : 7471A Analysis Date : 11/08/2005

Preparation Type : 7471A Preparation Date : 11/08/2005

Lab Sample ID : 05M2122-MB-01 Preparation Batch : 05M2122H

Reporting Lab
Result Limit Units Qual Comments

Method Blank Result: 24.5 0.2 mglkg

MERCURY was qualified due to method blank contamination in the following associated samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Units
31014 05-4650-1 1 0.17 B mg/kg

31015 05-4650-2 1 0.59 mg/kg

31016 05-4650-3 1 0.17 B mg/kg
31017 05-4650-4 1 0.15 B mg/kg

31018 05-4650-5 1 0.36 mg/kg

31019 05-4650-6 1 0.37 mg/kg

31020 05-4650-7 1 0.48 mg/kg
31021 05-4650-8 1 0.11 B mg/kg
31022 05-4650-9 1 0.14 B mg/kg
31023 05-4650-10 1 0.18 B mg/kg

31024 05-4650-11 1 0.11 B mg/k9

31025 05-4650-12 1 0.79 mg/kg

31026 05-4650-13 1 0.13 B mg/kg
31027 05-4650-14 1 0.31 mg/kg

31028 05-4650-15 1 0.29 mg/kg

and Name: 6218.086 - Alameda Pt

ReportDate: 12/23/2005 13:03 Page 3 of 3



Method Blank Outlier Report

Lab Reporting Batch : 54650 Lab ID: APCL

Analysis Method : 8270C AnalysisDate : 11/08/2005

Preparation Type : 3550B Preparation Date : 1110712005

Method Blank Lab Sample ID : 05G3370-MB-01 Preparation Batch : 05G3370

Reporting Lab
BIS(2-CHLOROETHYL)ETHER Result Limit Units Qual Comments

Method Blank Result: 0.04 0.5 mg/kg J

BIS(2-CHLOROETHYL)ETHER contamination found in the method blankdid not qualify any samples.

lr_

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/23/200513:03 Page 1 of 3



Sample / Laboratory Control Sample Duplicate Outlier Report

AnalysisMethod : 6010B Analysis Date : 11/08/2005

PreparationType : 3050B Preparation Date : 11/07/2005

Lab ID: APCL

ReportedValues Project Limits (Percent)

Percent Rejection Lower Upper

AnalyteName Recovery RPD _ Point Limit Limit RPD
BERYLLIUM 106 1 50.00 85.00 105.00 20.00
......................................................................................................................

Associated Samples

Client Sample ID Lab Sample ID
31014 05-4650-1
31015 05-4650-2

31016 05-4650-3

31017 05-4650-4
31018 05-4650-5

31019 05-4650-6

31020 05-4650-7
31021 05-4650-8

31022 05-4650-9
31023 05-4650-10

31024 05.4650-11
31025 05-4650-12

31026 05-4650-13

31027 05.4650-14
31028 05-4650-15

outlier in the LCS qualifies that analyte in aft samples with the same Preparation Batch ID as the LCS

6218.086 - Alameda Pt

Report Date: 12/23/2005 12:53 Page 1 of 1



( ( (
QC Outlier Report: Field Duplicates (Non-qualified Outliers)

LabReport Batch: 54650 Lab ID: APCL

l Field Sample 1 Field Sample Duplicate
RPD RPD

Analysis Ana Lab ClientSample Ana Lab Dup* Criteria Result
Method Matrix AnalyteName Client Sample ID Type Result Qualifier DuplicateID Type Result Qualifier ( % ) ( % ) Units

*NOte: Outlier report also includes analytes detected in one sample but not in the related sample, Le., analyte was detected in the field sample but not in the field duplicate Iample, or vice versa. In this case, RPD value assigned to the field duplicate sample is 200. J
Project Number and Name: 6218.086. Alameda Pt

ADR 7.0 Report Date: 12/23/200513:09 Page 1 of 1



Reporting Limits Outlier Report (detected results reported below the reporting limit)

Lab Report Batch: 54650 Lab ID: APCL



"eporting Limits Outlier Report (detected results reported below the reporting limit)

Lab Report Batch: 54650 Lab ID: APCL

_.=r

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/23/2005 13:06 Page 2 of 2
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Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

03-Nov-2005 31029 05-4651-1 N 3050B 6010B 3

03-Nov-2005 31029 05-4651-1 N 3550B 8081A 3

03-Nov-2005 31029 05-4651-1 N 3550B 8082 3

03-Nov-2005 31029 05.4651-1 N 3550B 8270C 3

03-Nov-2005 31029 05.4651-1 N 5035 8260B 3

03-Nov-2005 31029 05-4651-1 N 7471A 7471A 3

03-Nov-2005 31038 05-4651-10 N 3050B 6010B 3

03-Nov-2005 31038 05-4651-10 N 3550B 8081A 3

03-Nov-2005 31038 054651-10 N 3550B 8082 3

03-Nov-2005 31038 05-4651-10 N 3550B 8270C 3

03-Nov-2005 31038 05-4651-10 N 5035 8260B 3

03-Nov-2005 31038 054651-10 N 7471A 7471A 3

03-Nov-2005 31039 054651-11 N 3050B 6010B 3

03-Nov-2005 31039 05-4651-11 N 3550B 8081A 3

03-Nov-2005 31039 054651-11 N 3550B 8082 3

03-Nov-2005 31039 054651-11 N 3550B 8270C 3

03-Nov-2005 31039 054651-11 N 5035 8260B 3

03-Nov-2005 31039 05-4651-11 N 7471A 7471A 3

03-Nov-2005 31040 05-4651-12 N 3050B 6010B 3

03-Nov-2005 31040 05-4651-12 N 3550B 8081A 3

03-Nov-2005 31040 05-4651-12 N 3550B 8082 3

03-Nov-2005 31040 054651-12 N 3550B 8270C 3

03-Nov-2005 31040 05-4651-12 N 5035 8260B 3

03-Nov-2005 31040 054651-12 N 7471A 7471A 3

03-Nov-2005 31041 05-4651-13 N 3050B 6010B 3

03-Nov-2005 31041 054651-13 N 3550B 8081A 3

III = EPALevel3DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

/V=EPALevel4 DataValidation FD=FieldDuplicate FB=FieldBlank MSD= MatrixSpikeDuplicate Page 1 of 9



SampleCrossReference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

03-Nov-2005 31041 05-4651-13 N 3550B 8082 3

03-Nov-2005 31041 05-4651-13 N 3550B 8270C 3

03-Nov-2005 31041 05-4651-13 N 5035 8260B 3

03-Nov-2005 31041 05-4651-13 N 7471A 7471A 3

03-Nov-2005 31042 05-4651-14 N 3050B 6010B 3

03-Nov-2005 31042 05-4651-14 N 3550B 8081A 3

03-Nov-2005 31042 05-4651-14 N 3550B 8082 3

03-Nov-2005 31042 05-465_-14 N 3550B 8270C 3

03-Nov-2005 31042 05-4651-14 N 5035 8260B 3

03-Nov-2005 31042 05-4651-14 N 7471A 7471A 3

03-Nov-2005 31042DUP 05-4651-14MD DUP 3050B 6010B 3

03-Nov-2005 31042DUP 05-4651-14MD DUP 7471A 7471A 3

03-Nov-2005 31042MS 05-4561-14MS MS 3050B 6010B 3

03-Nov-2005 31042MS 05-4651-14MS MS 3550B 8081A 3

03-Nov-2005 31042MS 05-4651-14MS MS 3550B 8082 3

03-Nov-2005 31042MS 05-4651-14MS MS 3550B 8270C 3

03-Nov-2005 31042MS 05-4651-14MS MS 5035 8260B 3

03-Nov-2005 31042MS 05-4651-14MS MS 7471A 7471A 3

03-Nov-2005 31042MSD 05-4651-14MSD MSD 3050B 6010B 3

03-Nov-2005 31042MSD 05-4651-14MSD MSD 3550B 8081A 3

03-Nov-2005 31042MSD 05-4651-14MSD MSD 3550B 8082 3

03-Nov-2005 31042MSD 05-4651-14MSD MSD 3550B 8270C 3

03-Nov-2005 31042MSD 05.4651-14MSD MSD 5035 8260B 3

03-Nov-2005 31042MSD 05-4651-14MSD MSD 7471A 7471A 3

03-Nov-2005 31043 05-4651-15 N 3050B 6010B 3

03-Nov-2005 31043 05-4651-15 N 3550B 8081A 3

III =EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = Matrix Spike

IV = EPA Level 4 Data Validation FD= Field Duplicate FB = Field Blank MSD = MatrixSpike Duplicate Page2 of9



SampleCrossReference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method , Level

03-Nov-2005 31043 05-4651-15 N 3550B 8082 3

03-Nov-2005 31043 05-4651-15 N 3550B 8270C 3

03-Nov-2005 31043 05-4651-15 N 5035 8260B 3

03-Nov-2005 31043 05-4651-15 N 7471A 7471A 3

03-Nov-2005 31044 05-4651-16 N 3050B 6010B 3

03-Nov-2005 31044 05-4651-16 N 3550B 8081A 3

03-Nov-2005 31044 05-4651- 16 N 3550B 8082 3

03-Nov-2005 31044 05-4651-16 N 3550B 8270C 3

03-Nov-2005 31044 05-4651-16 N 5035 8260B 3

03-Nov-2005 31044 05-4651-16 N 7471A 7471A 3

03-Nov-2005 31045 05-4651-17 N 3050B 6010B 3

03-Nov-2005 31045 05-4651-17 N 3550B 8081A 3 _1_

03-Nov-2005 31045 05-4651-17 N 3550B 8082 3

03-Nov-2005 31045 05-4651-17 N 3550B 8270C 3

03-Nov-2005 31045 05-4651-17 N 5035 8260B 3

03-Nov-2005 31045 05-4651-17 N 7471A 7471A 3

03-Nov-2005 31046 05-4651-18 FD 3050B 6010B 3

03-Nov-2005 31046 05-4651-18 FD 3550B 8081A 3

03-Nov-2005 31046 05-4651-18 FD 3550B 8082 3

03-Nov-2005 31046 05-4651-18 FD 3550B 8270C 3

03-Nov-2005 31046 05-4651-18 FD 5035 8260B 3

03-Nov-2005 31046 05-4651-18 FD 7471A 7471A 3

03-Nov-2005 31202 05-4651-19 TB 5030B 8260B 3

03-Nov-2005 31030 05-4651-2 N 3050B 6010B 3

03-Nov-2005 31030 05-4651-2 N 3550B 8081A 3

03-Nov-2005 31030 05-4651-2 N 3550B 8082 3

II/= EPA Level 3 Data Review N = Normal Sample TB = Tt_pBlank MS = Matrix Spike

IV =EPA Level 4 Data Validation FD = FieJdDuplicate FB =Fie/c/Blank MSD = Matrix Spike Duplicate Page 3 of 9



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

03-Nov-2005 31030 05-4651-2 N 3550B 8270C 3

03-Nov-2005 31030 05-4651-2 N 5035 8260B 3

03-Nov-2005 31030 05.4651-2 N 7471A 7471A 3

03-Nov-2005 31203 05--4651-20 TB 5030B 8260B 3

03-Nov-2005 31204 05-4.651-21 TB 5030B 8260B 3

03-Nov-2005 31031 05.4651-3 N 3050B 6010B 3

03-Nov-2005 31031 05-4651-3 N 3550B 8081A 3

03-Nov-2005 31031 05-4651-3 N 3550B 8082 3

03-Nov-2005 31031 05-4651-3 N 3550B 8270C 3

03-Nov-2005 31031 05-4651-3 N 5035 8260B 3

03-Nov-2005 31031 05-4651-3 N 7471A 7471A 3

03-Nov-2005 31032 05-465t-4 N 3050B 6010B 3

03-Nov-2005 31032 05-4651-4 N 3550B 8081A 3

03-Nov-2005 31032 05-4651-4 N 3550B 8082 3

03-Nov-2005 31032 05-4651-4 N 3550B 8270C 3

03-Nov-2005 31032 05-4651-4 N 5035 8260B 3

03-Nov-2005 31032 05-4651-4 N 7471A 7471A 3

03-Nov-2005 31033 05-4651-5 N 3050B 6010B 3

03-Nov-2005 31033 05-4651-5 N 3550B 8081A 3

03-Nov-2005 31033 05-4651-5 N 3550B 8082 3

03-Nov-2005 31033 05-4651-5 N 3550R 8270C 3

03-Nov-2005 31033 05-4651-5 N 5035 8260B 3

03-Nov-2005 31033 05-4651-5 N 7471A 7471A 3

03-Nov-2005 31034 05-4651-6 N 3050B 6010B 3

03-Nov-2005 31034 05-4651-6 N 3550B 8081A 3

03-Nov-2005 31034 05-4651-6 N 3550B 8082 3

Ill =EPALevel3DataReview N = NormalSample TB= TripBlank MS=MatrixSpike
IV= EPALeve!4 DataValidation FD=FieldDuplicate FB=FieldBlank MSD= Matn'xSpikeDuplicate Page4 of 9



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

03-Nov-2005 31034 05-4651-6 N 3550B 8270C 3

03-Nov-2005 31034 054651-6 N 5035 8260B 3

03-Nov-2005 31034 05-4651-6 N 7471A 7471A 3

03-Nov-2005 31035 05-4651-7 N 3050B 6010B 3

03-Nov-2005 31035 054651-7 N 3550B 8081A 3

03-Nov-2005 31035 054651-7 N 3550B 8082 3

03-Nov-2005 31035 054651-7 N 3550B 827(3(3 3

03-Nov-2005 31035 054651-7 N 5035 8260B 3

03-NOV-2005 31035 054651-7 N 7471A 7471A 3

03-Nov-2005 31036 05-4651-8 FD 3050B 6010B 3

03-Nov-2005 31036 05-4651-8 FD 3550B 8081A 3

03-Nov-2005 31036 054651-8 FD 3550B 8082 3

03-Nov-2005 31036 054651-8 FD 3550B 8270C 3

03-Nov-2005 31036 05-4851-8 FD 5035 8260B 3

03-Nov-2005 31036 054651-8 FD 7471A 7471A 3

03-Nov-2005 31037 05-4651-9 N 3050B 6010B 3

03-Nov-2005 31037 05-4651-9 N 3550B 8081A 3

03-Nov-2005 31037 054651-9 N 3550B 8082 3

03-Nov-2005 31037 054651-9 N 3550B 8270C 3

03-Nov-2005 31037 054651-9 N 5035 8260B 3

03-Nov-2005 31037 054651-9 N 7471A 7471A 3

04-Nov-2005 31047 054666-1 N 3050B 6010B 3

04-Nov-2005 31047 054666-1 N 3550B 8081A 3

04-Nov-2005 31047 05-4666-1 N 3550B 8082 3

04-Nov-2005 31047 054666-1 N 3550B 8270C 3

04-Nov-2005 31047 054666-1 N 5035 8260B 3

III =EPALevel3 DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

IV =EPALevel4DataValidation FD= Fie/c/Duplicate FB =FieldBlank MSD= MatrixSpikeDuplicate Page 5 of 9



Sample Cross Reference

Date Sampie Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

04-Nov-2005 31047 05-4666-1 N 7471A 7471A 3

04-Nov-2005 31058 05-4666-10 N 3050B 6010B 3

04-Nov-2005 31058 05-4666-10 N 3550B 8081A 3

04-Nov-2005 31058 05-4666-10 N 3550B 8082 3

04-Nov-2005 31058 05-4666-10 N 3550B 8270C 3

04-Nov-2005 31058 05-4666-10 N 5035 8260B 3

04-Nov-2005 31058 05-4666-10 N 7471A 7471A 3

04-Nov-2005 31059 05-4666-11 N 3050B 6010B 3

04-Nov-2005 31059 05-4666-11 N 3550B 8081A 3

04-Nov-2005 31059 05-4666-11 N 3550B 8082 3

04-Nov-2005 31059 05-4666-11 N 3550B 8270C 3

04-Nov-2005 31059 05-4666-11 N 5035 8260B 3

04-Nov-2005 31059 05-4666-11 N 7471A 7471A 3

04-Nov-2005 31060 05-4666-12 N 3050B 6010B 3

04-Nov-2005 31060 05-4666-12 N 3550B 8081A 3

04-Nov-2005 31060 05-4666-12 N 3550B 8082 3

04-Nov-2005 31060 05-4666-12 N 3550B 8270C 3

04-Nov-2005 31060 05-4666-12 N 5035 6260B 3

04-Nov-2005 31060 05-4666-12 N 7471A 7471A 3

04-Nov-2005 31061 05-4666-13 N 3050B 6010B 3

04-Nov-2005 31061 05-4666-13 N 3550B 8081A 3

04-Nov-2005 31061 05-4666-13 N 3550B 8082 3

04-Nov-2005 31061 05-4666-13 N 3550B 8270C 3

04-Nov-2005 31061 05-4666-13 N 5035 8260B 3

04-Nov-2005 31061 05-4666-13 N 7471A 7471A 3

04-Nov-2005 31062 05-4666-14 N 3050B 6010B 3

Ill =EPALevel3DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

IV =EPALevel4 DateValidation FD= FieldDuplicate FB= FieldBlank MSD= MatrixSpikeDuplicate Page6 of 9



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

04-Nov-2005 31062 05-4666-14 N 3550B 8081A 3

04-Nov-2005 31062 05-4668-14 N 3550B 8082 3

04.-Nov-2005 31062 05-4666-14 N 3550B 8270C 3

04-Nov-2005 31062 05-4666-14 N 5035 8260B 3

04-Nov-2005 31062 05-4666-14 N 7471A 7471A 3

04-Nov-2005 31062DUP 05-4666-14MD DUP 3050B 6010B 3

04-Nov-2005 31062DUP 05-4666-14MD DUP 7471A 7471A 3

04-Nov-2005 31062MS 05-4666-14MS MS 3050B 6010B 3

04-Nov-2005 31062MS 05-4666-14MS MS 3550B 8081A 3

04-Nov-2005 31062MS 05-4666-14MS MS 3550B 8270C 3

04-Nov-2005 31062MS 05-4666-14MS MS 5035 8260B 3

04-Nov-2005 31062MS 05-4666-14MS MS 7471A 7471A 3

04-Nov-2005 31062MSD 05-4666-14MSD MSD 3050B 6010B 3

04-Nov-2005 31062MSD 05-4666-14MSD MSD 3550B 8081A 3

04-Nov-2005 31062MSD 05-4666-14MSD MSD 3550B 8270C 3

04-Nov-2005 31062MSD 05-4666-14MSD MSD 5035 8260B 3

04-Nov-2005 31062MSD 05-4666-14MSD MSD 7471A 7471A 3

04-Nov-2005 31063 05-4666-15 N 3050B 6010B 3

04-Nov-2005 31063 05-4666-15 N 3550B 8081A 3

04-Nov-2005 31063 05-4666-15 N 3550B 8082 3

04-Nov-2005 31063 05-4666-15 N 3550B 8270C 3

04-Nov-2005 31063 05-4666-15 N 5035 8260B 3

04-Nov-2005 31063 05-4666-15 N 7471A 7471/k 3

04-Nov-2005 31048 05-4666-2 N 3050B 6010B 3

04-Nov-2005 31048 05-4666-2 N 3550B 8081A 3

04-Nov-2005 31048 05-4666-2 N 3550B 8082 3

III =EPA Level 3 Data Review N = Normal Sample TB = T/fpBlank MS = MatrixSpike

IV = EPA Level 4 Data Validation FD =Field Duplicate FB =Field Blank MSD = MatrixSpike Duplicate Page 7 of 9



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

04-Nov-2005 31048 05-4666-2 N 3550B 8270C 3

04-Nov-2005 31048 05-4666-2 N 5035 8260B 3

04-Nov-2005 31048 05-4666-2 N 7471A 7471A 3

04-Nov-2005 31049 05-4666-3 N 3050B 6010B 3

04-Nov-2005 31049 05-4666-3 N 3550B 8081A 3

04-Nov-2005 31049 05-4666-3 N 3550B 8082 3

04-Nov-2005 31049 05-4666-3 N 3550B 8270C 3

04-Nov-2005 31049 05-4666-3 N 5035 8260B 3

04-Nov-2005 31049 05-4666-3 N 7471A 7471A 3

04-Nov-2005 31052 05-4666-4 N 3050B 6010B 3

04-Nov-2005 31052 05-4666-4 N 3550B 8081A 3

04-Nov-2005 31052 05-4666-4 N 3550B 8082 3

04-Nov-2005 31052 05-4666-4 N 3550B 8270C 3

04-Nov-2005 31052 05-4666-4 N 5035 8260B 3

04-Nov-2005 31052 05-4666-4 N 7471A 7471A 3

04-Nov-2005 31053 05-4666-5 N 3050B 6010B 3

04-Nov-2005 31053 05-4666-5 N 3550B 8081A 3

04-Nov-2005 31053 05-4666-5 N 3550B 8082 3

04-Nov-2005 31053 05-4666-5 N 3550B 8270C 3

04-Nov-2005 31053 05-4666-5 N 5035 8260B 3

04-Nov-2005 31053 05-4666-5 N 7471A 7471A 3

04-Nov-2005 31054 05-4666-6 N 3050B 6010B 3

04,-Nov-2005 31054 05-4666-6 N 3550B 8081A 3

04-Nov-2005 31054 05-4666-6 N 3550B 8082 3

04-Nov-2005 31054 05-4666-6 N 3550B 8270C 3

04-Nov-2005 31054 05-4666-6 N 5035 8260B 3

Ill =EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = MatrixSpike

/V = EPA Leve/4 Data Validation FD = Fie/dDuplicate FB = Fie/dB/ank MSD =Matrix SpikeDup/icate Page 8 of 9



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

04-Nov-2005 31054 05-4666-6 N 7471A 7471A 3

04-Nov-2005 31055 05-4666-7 N 3050B 6010B 3

04-Nov-2005 31055 05-4666-7 N 3550B 8081A 3

04-Nov-2005 31055 05-4866-7 N 3550B 8082 3

04-Nov-2005 31055 05-4666-7 N 3550B 8270C 3

04-Nov-2005 31055 05-4666-7 N 5035 8260B 3

04-Nov-2005 31055 05-4666-7 N 7471A 7471A 3

04-Nov-2005 31056 05-4666-8 FD 3050B 6010B 3

04-Nov-2005 31055 05-4666-8 FD 3550B 8081A 3

04-Nov-2005 31056 05-4666-8 FD 3550B 8082 3

04-Nov-2005 31056 05-4666-6 FD 3550B 8270C 3

04-Nov-2005 31056 05-4666-8 FD 5035 8260B 3

04-Nov-2005 31056 05-4666-8 FD 7471A 7471A 3

04-Nov-2005 31057 05-4666-9 N 3050B 6010B 3

04-Nov-2005 31057 05-4666-9 N 3550B 8081A 3

04-Nov-2005 31057 05-4666-9 N 3550B 8082 3

04-Nov-2005 31057 05-4666-9 N 3550B 8270C 3

04-Nov-2005 31057 05-4666-9 N 5035 8260B 3

04-Nov-2005 31057 05-4666-9 N 7471A 7471A 3

Ill =EPA Level 3 Data Review N = Normal Sample TB = Trip Blank MS = MatrixSpike

/V =EPA Level 4 Data Validation FD =Field Duplicate FB =Field Blank MSD = Matrb_Spike Duplicate Page 9 of 9
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CDM Federal Programs ProjectNo#" 14388
Reason for Qualified Results

SDGNos.: 54651,54666

Non
Sample De/Group Detected Detected

( SDG) Sample ID TestMethod CAS No. Qualifier Qualifier Ana/yteName Reason

54651 31029 6010B 7440360 U ANTIMONY Presentin methodblank

54651 31029 6010B 7439987 U MOLYBDENUM Presentin methodblank

54651 31029 6010B 7782492 U SELENIUM Presentin methodblank

54651 31029 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54651 31030 6010B 7440360 U ANTIMONY Presentin methodblank

54651 31030 6010B 7440417 J BERYLLIUM LCSspikerecovery

54651 31030 6010B 7782492 U SELENIUM Presentin methodblank

54651 31030 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54651 31031 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31031 6010B 7440417 J BERYLLIUM LCSspikerecovery

54651 31031 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31031 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54651 31032 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31032 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54651 31033 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31033 6010B 7440417 J BERYLLIUM LCS spikerecovery

54651 31033 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31033 6010B 7440280 U THALLIUM Presentinmethodblank

54651 31033 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54651 31034 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31034 6010B 7782492 U SELENIUM Present inmethodblank

54651 31034 6010B 7440280 U THALLIUM Presentinmethodblank

54651 31034 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54651 31035 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31035 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31035 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54651 31036 6010B 7440417 J BERYLLIUM LCS spikerecovery

54651. 31036 6010B 7782492 U . SELENIUM Presentinmethodblank

54651 31036 6010B 7440280 U THALLIUM Present inmethodblank

54651 31036 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54651 31037 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31037 6010B 7440417 J BERYLLIUM LCS spikerecovery
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( CDM Federal P_ _tams ProjectNo#14388 (
Reason for Qualified Results

SDG Nos. " 54651,54666

Non
SampleDel Group Detected Detected

( SDG ) Sample ID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54651 31037 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31037 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference
54651 31038 6010B 7440280 U THALLIUM Presentinmethodblank

54651. 31038 8081A 72548 J 4,4'-DDD Continuingcalibrationpercent difference

54651 31039 6010B 7440417 J BERYLLIUM LCS spikerecovery

54651 31039 6010B 7782492 U SELENIUM Presentin methodblank

54651 31039 6010B 7440280 U THALLIUM Presentinmethodblank

54651 31039 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54651 31040 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31040 6010B 7440417 J BERYLLIUM LCS spikerecovery

54651 31040 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31040 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54651 31041 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31041 6010B 7440280 U THALLIUM Presentinmethodblank

54651 31041 8081A 72546 J 4,4'-DDD Continuingcalibrationpercentdifference

54651 31042 6010B 7440417 J BERYLLIUM LCSspike recovery
54651 31042 6010B 7782492 U SELENIUM Presentin methodblank

54651 31042 6010B 7440280 U THALLIUM Presentin methodblank

54651 31042 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54651 31043 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31043 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31043 6010B 7440280 U THALLIUM Presentinmethodblank

54651 31043 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54651 31044 6010B 7440360 U ANTIMONY Present in methodblank

54651 31044 6010B 7440417 J BERYLLIUM LCSspikerecovery

54651 31044 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31044 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54651 31045 6010B 7440360 U ANTIMONY Presentinmethodblank

54651 31045 6010B 7782492 U SELENIUM Present inmethodblank

54651 31045 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54651 31046 6010B 7782492 U SELENIUM Presentinmethodblank

54651 31046 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference
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CDM Federal Programs ProjectNo# 14388

Reason for Quafified Results
SDGNos." 54651,54666

Non

SampleDel Group Detected Detected
( SDG ) Sample/D Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54666 31047 6010B 7440280 U THALLIUM Presentinmethodblank

54666 31047 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54666 31047 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54666 31047 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31047 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54666 31048 6010B 7440360 U ANTIMONY Presentinmethodblank

54666 31048 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54666 31048 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54666 31048 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31048 8081A 1031078 J ENDO$ULFANSULFATE Continuingcalibrationpercentdifference

54666 31049 6010B 7440280 U THALLIUM Presentinmethodblank

54666 31049 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54666 31049 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54666 31049 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31049 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54666 31052 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54666 31052 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54666 31052 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31052 808iA 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercent difference

54666 31053 8081A 72548 J 4,4'-DDD Continuingcalibration percent difference

54666 31053 8081A 319846 J ALPHA-BHC Continuing calibrationpercent difference

54666 31053 8081A 115297 J ENDOSULFAN Continuingcalibration percent difference

54666 31053 8081A 1031078 J ENDOSULFANSULFATE Continuing calibrationpercent difference

54666 31054 6010B 7440280 U THALLIUM Present in method blank

54666 31054 8081A 319846 J ALPHA-BHC Continuing calibrationpercent difference

54666 31054 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

-54666 31054 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54666 31055. 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54666 31055 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31055 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54666 31056 6010B 7440360 U ANTIMONY Presentinmethodblank

54666 31056 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference



( CDM Federal P_ ,'ares ProjectNo#14388 (
Reason for Qualified Results

SDG Nos. " 54651,54666

Non

Sample Del Group Detected Detected
( SDG) SampleID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54666 31056 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31056 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

,_666 31057 6010B 7440280 U THALLIUM Presentinmethodblank

54666 31057 8081A 319846 J ALPHA-BHC Continuingcalibrationpercenldifference

54666 31057 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31057 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54666 31058 6010B 7440360 U ANTIMONY Presentin methodblank

54666 31058 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54666 31058 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31058 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54666 31058 8082 12674112 J AROCLOR1016 Continuingcalibrationpercentdifference

54666 31058 8082 11104282 J AROCLOR1221 Continuingcalibrationpercentdifference

54666 31058 6082 11141165 J AROCLOR1232 Continuingcalibrationpercentdifference
54666 31059 6010B 7440360 U ANTIMONY Presentinmethodblank

54666 31059 8081A 319846 J ALPHA-BHC Continuingcalibration_ercentdifference

54666 31059 8081A ! 15297 J ENDOSULFAN Continuingcalibration_ercentdifference

54666 31059 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration _ercentdifference

54666 31059 8082 12674112 J AROCLOR1016 Continuingcalibration )ercentdifference

54666 31059 8082 11104282 j AROCLOR122i Continuingcalibration}ercentdifference

54666 31059 8082 11141165 J AROCLOR1232 Continuingcalibration)ercentdifference

54666 31060 601013 7440360 U ANTIMONY Presentinmethodblank

54666 31060 8081A 319846 J ALPHA-BHC Continuingcalibration_ercentdifference

54666 31060 8081A 115297 J ENDOSULFAN Continuingcalibration_ercentdifference

54666 31060 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration )ercentdifference

54666 31060 8082 12674112 J AROCLOR 1016 Continuing calibration )ercentdifference

54666 31060 8082 11104282 J AROCLOR 1221 Continuingcalibration )ercentdifference

54666 31060 8082 11141165 J AROCLOR 1232 Continuingcalibration )ercent difference

,54666 31061 8081A 319846 J. ALPHA-BHC Continuingcalibration )ercent difference

54666 31061 8081A 115297 J ENDOSULFAN Continuingcalibration _ercentdifference

54666 31061 8081A 1031078 J ENDOSULFANSULFA'IE Continuingcalibration _ercentdifference

54666 31061 8082 12674112 J AROCLOR1016 Continuingcalibrationpercentdifference

54666 31061 8082 11104282 J AROCLOR1221 Continuingcalibrationpercentdifference
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CDM Federal Programs ProjectNo # 14388

Reason for Qualified Results
SDGNos." 54651,54666

Non

SampleDe/Group Detected Detected
( SDG) Sample ID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54666 31061 8082 11141165 J AROCLOR1232 Continuingcalibrationpercentdifference

54666 31062 6010B 7440280 U THALLIUM Presentin methodblank

54666 31062 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54666 31062 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54666 31062 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54666 31062 8082 12674112 J AROCLOR1016 Continuingcalibrationpercentdifference

54666 31062 8082 11104282 J AROCLOR1221 Continuingcalibrationpercentdifference

54666 31062 8082 11141165 J AROCLOR1232 Continuingcalibrationpercentdifference

54666 31062 8270C 121142 J 2,4-DINITROTOLUENE MatrixspikeRPD

54666 31062 8270C 87865 J PENTACHLOROPHENOL Matrixspike RPD

54666 31063 6010B 7440280 U THALLIUM Presentin methodblank

54666 31063 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54666 31063 8081A 115297 J ENDOSULFAN Continuing calibration percent difference

54666 31063 8081A 1031078 J ENDOSULFAN SULFATE Continuingcalibrationpercentdifference

54666 31063 8082 12674112 J AROCLOR 1016 Continuing calibration percentdifference

54666 31063 8082 11104282 J AROCLOR 1221 Continuingcalibration percent difference

54666 31063 8082 11141165 J AROCLOR 1232 Continuing calibration percent difference
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Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample |D Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54651

6010B 31029 SO N

ANTIMONY 5.6 0.78B U mg/kg

CADMIUM 0,22 0.19B J mg/kg

MOLYBDENUM 0.22 0.15B U mg/kg

SELENIUM 0.56 1.2 U mg/kg

6010B 31030 SO N

ANTIMONY 5.2 0.82B U mg/kg

BERYLLIUM 0.21 0,21 J mg/kg

SELENIUM 0,52 1.3 U mg/kg
..............................................................................................................................................................................

6010B 31031 SO N

ANTIMONY 5.5 0.31B U mg/kg

BERYLLIUM 0.22 0.097B J mg/kg
SELENIUM 0.55 0.84 U mg/kg

.......................................................................................................................................................................................

6010B 31032 SO N

CADMIUM 0.21 0.075B J mg/kg

SELENIUM 0.53 0.99 U mg/kg

6010B 31033 SO N

ANTIMONY 5.5 0.71B U mg/kg

BERYLLIUM 0.22 0.081B J mg/kg

SELENIUM 0.55 1.4 U mg/kg

THALLIUM 0.55 0.87 U mg/kg

6010B 31034 SO N

ANTIMONY 5.6 0.70B U mg/kg

CADMIUM 0.23 0,16B J mg/kg

SELENIUM 0.56 1.7 U mg/kg
THALLIUM 0.56 0.53B U mglkg

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB= FieldBlank Page1 of 12
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Overall Qualified Results

N = NormalSample 7B = TripBlank

FD =FieldDuplicate FB =Field Blank Page 2 of 12



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample iD Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54651
..................................................................................................................................................................................

6010B 31041 SO N

ANTIMONY 5.7 0.27B U mg/kg

THALLIUM 0.57 0.17B U mg/kg
...............................................................................................................................................................................

6010B 31042 SO N

BERYLLIUM 0.26 0.18B J mg/kg

CADMIUM 0.26 0.062B J mg/kg

SELENIUM 0.65 0.25B U mg/kg
THALLIUM 0.65 0.73 U mg/kg

.........................................................................................................................................................................................

6010B 31043 SO N

ANTIMONY 5.4 0.75B U mg/kg

SELENIUM 0.54 0.94 U mg/kg
THALLIUM 0.54 0.30B U mg/kg

.................................................................................................................................................................................

6010B 31044 SO N

ANTIMONY 5.6 1.1B U mg/kg

BERYLLIUM 0.22 0.24 J mg/kg

SELENIUM 0.56 2.3 U mg/kg
...........................................................................................................................................................................

6010B 31045 SO N

ANTIMONY 6.7 0.72B UJ mg/kg

ARSENIC 0.40 7.1 J mg/kg

BARIUM 1.3 43.5 J mglkg
CADMIUM 0.27 0.089B J mg/kg

CHROMIUM 0.67 77.7 J mg/kg

COPPER 0.67 41.0 J mg/kg

LEAD 0.40 14.9 J mg/kg

MOLYBDENUM 0.27 0.27U UJ mg/kg

SELENIUM 0.67 1.3 UJ mg/kg

THALLIUM 0.67 0.67U J mg/kg

6010B 31046 SO FD

ANTIMONY 5.7 2.5B J mg/kg

SELENIUM 0.57 0.44B U mg/kg

N = NormalSample TB= TripBlank
FD= FieldDuplicate FB=FieldBlank

Page3 of 12
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Overall Qualified Results

N = Normal Sample TB = TripBlank

FD =Field Duplicate FB = FieldBlank Page 4 of 12
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54651
.........................................................................................................................................................................................

8082 31043 SO N

AROCLOR 1260 0.036 0.01J J mg/kg

8260B 31033 SO N

XYLENES 0.0085 0.0005J J mg/kg

N = NormalSamp/e TB= TripBlank

FD= FieldDuplicate FB= FieldBlank Page6 of 12



Overall Qualified Results

N = NormalSample TB= TripBlank
FD =FieldDuplicate FB= FieldBlank

Page 7 of 12
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Overall Qualified Results

N= Normal Sample TB = TripBlank

FD =Field Duplicate FB = FieldBlank Page 8 of 12



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54666
............................................................................................................................................................................

8081A 31052 SO N

4,4'-DDD 0.034 0.034U UJ mg/kg
ALPltA-BHC 0.019 0.019U UJ mg/kg

ENDOSULFAN 0.019 0.019U UJ mg/kg

ENDOSULFAN SULFATE 0.057 0.057U UJ mg/kg
.....................................................................................................................................................................................

8081A 31053 SO N

4,4'-DDD 0.033 0.033U UJ mg/kg
ALPHA-BHC 0.019 0.019U UJ mg/kg

ENDOSULFAN 0.019 0.019U UJ mg/kg

ENDOSULFANSULFATE 0.055 0.055U UJ mg/kg
......................................................................................................................................................................................

8081A 31054 SO N

4,4'-DDD 0.035 0.005J J mg/kg

4,4'-DDE 0.035 0.03J J mg/kg

ALPHA-BHC 0.020 0.020U UJ mg/kg
ENDOSULFAN 0.020 0.020U UJ mg/kg

ENDOSULFANSULFATE 0.059 0.059U UJ mg/kg
...........................................................................................................................................................................................

8081A 31055 SO N

4,4'-DDD 0.033 0.033U UJ mg/kg

ALPHA-BHC 0.019 0.019U UJ mg/kg

ENDOSULFAN 0.019 0.019U uJ mg/kg

ENDOSULFAN SULFATE 0.055 0.055U UJ mg/kg
......................................................................................................................................................................

8081A 31056 SO FD

4,4'-DDD 0.033 0.033U UJ mg/kg

ALPHA-BHC 0.019 0.019U UJ mg/kg
ENDOSULFAN 0.019 0.019U UJ mg/kg

ENDOSULFANSULFATE 0.055 0.055U UJ mg/kg

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB=FieldBlank Page 9 of 12
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Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54666
.....................................................................................................................................................................................

8081A 31057 SO N

4,4'-DDD 0.0033 0.0033U UJ mg/kg

4,4'-DDE 0.0033 0,0001J J mg/kg

4,4'-DDT 0.0033 0.0004J J mg/kg

ALPHA-BHC 0.0018 0.0018U UJ mg/kg

ENDOSULFAN 0.0018 0.0018U UJ mg/kg
ENDOSULFANSULFATE 0.0054 0.0054U UJ mg/kg

8081A 31058 SO N

4,4'-DDD 0.032 0.032U UJ mg/kg

ALPHA-BHC 0.018 0.018U UJ mg/kg
ENDOSULFAN 0.018 0.018U UJ mg/kg

ENDOSULFANSULFATE 0.053 0.053U UJ mg/kg
..................................................................................................................................................................................

8081A 31059 SO N

4,4'-DDD 0.0034 0.0034U UJ mg/kg

ALPHA-BHC 0.0019 0.0019U UJ mg/kg
ENDOSULFAN 0.0019 0.0019U U3 mg/kg

ENDOSULFANSULFATE 0.0056 0.0056U UJ mg/kg
.........................................................................................................................................................................

8081A 31060 SO N

4,4'-DDD 0.0033 0.0033U UJ mg/kg

ALPHA-BHC 0.0019 0.00!9U UJ mg/kg
ENDOSULFAN 0.0019 0.0019U UJ mg/kg

ENDOSULFANSULFATE 0.0055 0.0055U UJ mg/kg

8081A 31061 SO N

4,4'-DDD 0.0033 0.0033U UJ mg/kg

ALPHA-BHC 0.0018 0.0018U UJ mg/kg

ENDOSULFAN 0.0018 0.0018U UJ mg/kg

ENDOSULFANSULFATE 0.0054 0.0054U UJ mg/kg

8081A 31062 SO N

4,4'-DDD 0.0046 0.0046U UJ mg/kg

ALPHA-BHC 0.0026 0.0026U UJ mg/kg

ENDOSULFAN 0.0026 0.0026U UJ mg/kg

ENDOSULFANSULFATE 0.0076 0.0076U UJ mg/kg

N= NormalSample TB= TripBlank

FD=FieldDuplicate FB= FieldBlank Page 10 of 12



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54666

8081A 31063 SO N

4,4'-DDD 0.038 0.038U UJ mg/kg

ALPHA-BHC 0.021 0.021U UJ rng/kg

ENDOSULFAN 0.021 0.021U UJ rng/kg

ENDOSULFANSULFATE 0.063 0.063U UJ rng/kg

8082 31058 SO N

AROCLOR1016 0.035 0.035U UJ mg/kg

AROCLOR1221 0.069 0.069U UJ mg/kg

AROCLOR1232 0.035 0.035U UJ mg/kg

8082 31059 SO N

AROCLOR1016 0.037 0.037U UJ mg/kg

AROCLOR1221 0.074 0.074U UJ mg/kg

AROCLOR1232 0.037 0.037U UJ rng/kg
..............................................................................................................................................................................................

8082 31060 SO N

AROCLOR1016 0.036 0.036U UJ mg/kg
AROCLOR1221 0,072 0.072U UJ mg/kg

AROCLOR1232 0.036 0.036U UJ rng/kg
......................................................................................................................................................................................

8082 31061 SO N

AROCLOR1016 0.036 0.036U UJ mg/kg

AROCLOR 1221 0.072 0.072U UJ mg/kg
AROCLOR 1232 0.036 0.036U UJ mg/kg

..........................................................................................................................................................................................

8082 31062 SO N

AROCLOR 1016 0.050 0.050U UJ mg/kg

AROCLOR 1221 0.10 0.10U UJ mg/kg

AROCLOR 1232 0.050 0.050U UJ mg/kg

8082 31063 SO N

AROCLOR 1016 0.041 0.041U UJ mglkg

AROCLOR 1221 0.083 0,083U UJ mg/kg

AROCLOR 1232 0.041 0.041U UJ mg/kg

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB=FieldBlank Page 11of 12
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( ( (
Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54666
..............................................................................................................................................................................

8270C 31062 SO N

2,4-DINrTROTOLUENE 7.6 7,6U UJ mg/kg

PENTACHLOROPHENOL 38 38U UJ mg/kg

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB=FleldBlank Page 12 of 12



Enclosure I

EPA Level III ADR Outliers
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Quality Control
Outlier Reports

SDG 05-4651



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 054651 Analysis Method : 8081A Analysis Date : 11/09/2005

Lab ID: APCL

ReportedCCVResults CCVProjectLimits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 16.595 15.0 -15.0

Associated Samples

ClientSamplelD Lab SamplelD
31029 05-04651-1
31030 05-04651.2
31031 05-04651-3
31032 05-04651-4
31033 05-04651-5
31034 05-04651-6
31035 05-04651-7
31036 05-04651-8

V:\LOGIN\CDM_Alamcda\14388_cal_ration_Outliers,doc



Continuing Calibration (CCV) Outlier Report (Organics)
_1_ AnalysisBatch : 54651 Analysis Method : 8081A Analysis Date : 11/09/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 18.097 15.0 -15.0

4,4'-DDD 15.314 15.0 -15.0

Associated Samples

(_lkpntSample ID L..abSample ID
31037 05-04651-9
31038 05-04651-10
31039 05-04651-11
31040 05-04651-!2
31041 05-04651-13
31042 05-04651-14
31043 05-04651-15
31044 05-04651-16
31045 05-04651-17
31046 05-04651-18

V:\LOGIN\CDMLMamcda\14388_calibration_Outliers.doc



Method Blank Outlier Report

Lab Reporting Batch : 54651 Lab ID: APCL

Analysis Method : 6010B Analysis Date : 11/08/2005

Preparation Type : 3050B Preparation Date : 11/07/2005

Method Blank Lab Sample ID : 05M2118-MB-01 Preparation Batch : 05M2118L

RePort|ng Lab
COBALT Result Limit Units Qual Comments

Method Blank Result: 0.043 0.5 m_kg B

COBALT contamination found in the method blank did not qualify any samples.

Reporting Lab
IRON Result Limit Units Qual Comments

Method Blank Result: 1.7 3 mglkg B

IRON contamination found in the methodblank did not qualify any samples.

Repo_ng Lab
SELENIUM Result Limit units Qual Comments

Method Blank Result: 0.29 0.6 mg/kg B

SELENIUM was qualified due to method blank contamination in thefollowing associated samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Units
31029 05-4651-1 1 1.2 mg/kg

31030 05-4651-2 1 1.3 mg/kg

31031 05-4651-3 1 0.84 mg/kg

31032 05-4651.-4 1 0.99 mg/kg
31033 05-4651-5 1 1.4 mg/kg

31035 05-4651-7 1 0.82 mg/kg
31036 05-4651-8 1 0.55 mg/kg

31037 05-4651-9 1 0.74 mg/kg

31039 05-4651-11 1 0.53 B mg/kg

31040 05-4651-12 1 0.39 B mg/kg

31042 05-4651-14 1 0.25 B mg/kg
31043 05-4651-15 1 0.94 mg/kg

31045 05-4651-17 1 1.3 mg/kg

31046 05-4651-18 1 0.44 B mg/kg

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 0.056 0.5 mglkg B

SILVER contamination found inthe method blank did not qualify any samples.

iiii iiii i

Project Number and Name: 6218.086 . Alameda Pt
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Method Blank Outlier Report

Lab Reporting Batch : 54651 Lab ID: APCL

Analysis Method : 6010B Analysis Date : 11/08/2005

Preparation Type : 3050B Preparation Date : 11/07/2005

Method Blank Lab Sample ID : 05M2118-MB-01 Preparation Batch : 05M2118L

Reporting Lab
Result Limit Units Qual Comments

0.16 0.8 mg/kg B

THALLIUM was qualified due to method blank contamination in the following associated samples:

f :i SamP Lab Resultcii6nt_:_,.,_..__,le ID Lab Sample ID Dilution Result Qual Units
L31034'" o5_651_ 1 053 B m_/kg
i

( 31036 05-4651-8 1 0.7_ m./kg.
/ 31038 05-4651-10 1 0.23 B mg/kg

31039 05-4651-11 1 0.58 mg/kg
31041 05-4651-13 1 0.17 B mg/kg

31042 05-4651-14 1 0.73 mg/kg I
31043 05-4651-15 1 0.30 B mg/kg I

Reporting Lab
Result Limit Units Qual Comments

0.046 0.5 mglkg B

VANADIUMcontamination found in the method blank did not qualify any samples.

_.,.. == iii ii i , i=

Project Number and Name: 6218.086 - Alameda Pt
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Method Blank Outlier Report .__..,

Lab Reporting Batch : 54651 Lab ID: APCL

Analysis Method : 7471A Analysis Date : 11/09/2005

Preparation Type : 7471A Preparation Date : 11/09/2005

Method Blank Lab Sample ID : 05M2128-MB-01 Preparation Batch : 05M2128H

Reporting Lab
MERCURY Result Limit Units Qual Comments

Method Blank Result: 0.0057 0.2 mgtkg B

MERCURY contamination found in the method blank did not qualify any samples.

Project Number and Name: 6218.086 . Alameda Pt
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Method Blank ContaminationOutlier Report (Inorganics)
Analysis Batch : 05-4651 Analysis Method : 6010B

Lab ID: APCL

Analyte Name Concentration Blank ID

Antimony 5.633 ug/L ICB/CCB

Selenium 10.251ug/L ICB/CCB

Thallium 4.226 ug/L ICB/CCB

Molybdenum 2.139 ug/L ICB/CCB

Associated Samples
Analvte Name Sample Concentration Client Sample ID Lab Sample ID

Antimony 0.78 mg/Kg 31029 05-04551-1
Selenium 1.2 mg/Kg 31029 05-04651-1

Molybdenum 0.15 mg/Kg 31029 05-04651-1
Antimony 0.82 mg/Kg 31030 05-04651-2
Selenium 1.3 mg/Kg 31030 05-04651.2
Antimony 0.31 mg/Kg 31031 05-04651-3
Selenium 0.84 mg/Kg 31031 05-04651-3
Selenium 0.99 mg/Kg 31032 05-04651-4
Antimony 0.71 mg/Kg 31033 05-04651-5
Selenium 1.4 mg/Kg 31033 05-04651-5
Thallium 0,87 mg/Kg 31033 05-04651-5
Antimony 0.70 mg/Kg 31034 05-04651-6
Selenium 1.7mg/Kg 31034 05-04651-6
Thallium 0.53 mg/Kg 31034 05-04651-6
Antimony 0.74 mg/Kg 31035 05-04651-7
Selenium 0.82 mg/Kg 31035 05-04651-7
Selenium 0.55 mg/Kg 31036 05-04651-8
Thallium 0.71 mg/Kg 31036 05-04651-8
Antimony 0.63 mg/Kg 31037 05-04651-9
Selenium 0.74 mg/Kg 31037 05-04651-9
Thallium 0.23 mg/Kg 31038 05-04651-10
Selenium 0.53 mg/Kg 31039 05-04651-11
Thallium 0.58 mg/Kg 31039 05-04651-11
Antimony 0.49 mg/Kg 31040 05-04651-12
Selenium 0.39 mg/Kg 31040 05-04651-12
Antimony 0,27 mg/Kg 31041 05-04651-13
Thallium 0.17 mg/Kg 31041 05-04651-13
Selenium 0.25 mg/Kg 31042 05-04651-14
Thallium 0.73 mg/Kg 31042 05-04651-14
Antimony 0,75 mg/Kg 31043 05-04651-15
Selenium 0.94 mg/Kg 31043 05-04651-15
Thallium 0.30 mg/Kg 31043 05-04651-15
Antimony 1.1 mg/Kg 31044 05-04651-16
Selenium 2.3 mg/Kg 31044 05-04651-16
Antimony 0.72 mg/Kg 31045 05-04651-17
Selenium 1.3 mg/Kg 31045 05-04651-17
Thallium 0.44 mg/Kg 31046 05-04651-18



:roject Number and Name: 6218.086 . Alameda Pt
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Laboratory Control Sample / Laboratory Control Sample DuplicateOutlier Report

Method Batch : 05M2118L Analysis Method : 6010B Analysis Date : 1110812005

Preparation Batch : 05M2118L PreparationType : 3050B Preparation Date : 11/07/2005

Lab Reporting Batch : 54651 Lab ID: APCL

ReportedValues Project Limits (Percent)
Percent Rejection Lower Upper

LCS Lab Sample ID Matrix AnalyteName Recovery RPD Point Limit Limit RPD
05M2118-LCS-01 SO BERYLLIUM 106 0 50.00 85.00 105.00 20.00

.......................................................................................................

05M2118-LSD-01 BERYLLIUM 106 0 50.00 85.00 105.00 20.00
...............................................................................................................

Associated Samples

Client Sample ID Lab Sample ID
31029 05-4651-1

31030 05-4651-2
31031 05-4651-3

31032 05-4651-4

31033 05-4651-5
31034 05-4651-6

31035 05-4651-7
31036 05-4651-a
31037 05-4651-9

31038 05-4651-10

31039 05-4651-11

31040 05-4651-12
31o41 05-4651-13
31042 05-4651-14

31043 05-4651-15

31044 05-4651-16
31045 05-4651-17

31046 05-4651-18

_#ope of Data Qualification: The outlier in the LCS qualifies that analyte in all samples with the same Preparation Batch ID as the LCS
Project Number and Name: 6218,086 - Alameda Pt
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QC Outlier Report: Field Duplicates(Non-qualifiedOutliers)

Lab Report Batch: 54651 Lab ID: APCL
I I III

l Field Sample J. Field Sample Duplicate !
RPD RPD

Analysis Ana Lab ClientSample Ana Lab Dup* Criteria Result
Method Matrix AnalyteName Client Sample ID Type Result Qualifier DuplicateID Type Result Qualifier ( % ) ( % ) Units

_6010_B-.......... _S_0__AN.T.!MONY........................ .3.10_35............ _RES. _.0_..'14....... B__ _3.1_03.6_............. R_ES ....... 5.5 ...... U _.. 200.0........ 50 ...... mg_l_k_g__.

....................S.O._...A_RS__N!_C........................................................R_E__S".......9:_7_..........................................R_.S........_'_!.......................0.!"?........5_0........__Q___.

..................._so-....8..AR!U_M..........................................................R_S.......!.5Z..........................................RES......__S:8.....................8!:9_........5.O........m_g._._
_.. SO BERYLLIUM RES 0.22 U RES 0.31 200.0 50 mg/kg......................................................................................................................................................................

SO CADMIUM RES 0.10 B RES 0.026 B 117.5 50 mg/kg....................................................................................................................................................................................................................................

.............. .SO____€__H_R0_M!U.M.......................................... R__E_S ..... 29.9 .......................................................................................................RES 118 119.1 50 mg/kg

................so...__c_opP_ER............................................ _RE_S_.... 20:8...................................RE.S......Ls-3.................54._O__.........SO...... mg_kg.._

....................SO_._.__N_,__C_K_E_.L...........................................................R__S_......53:9.........................................R_E._S_.......?O9...................._I_40.s........5.O........_g__0....

.................SO.___TH_A_LH.U_M-........................................... RES_.... 0._5........9..........................RES.....0.7.1....................29_O_.O.......5O........m_0___

._7_.LA".........._s_o"....MERC_U__R__Y"......................................................RE_S......O._3.3........................................._RES........I._2_......................I__I_3_.7.........50........m_L"._Q____

6_0_!08_......... SO_ ___ANT!MO_NY........................ 31045_......... _RES..... _0_,_7.2.......... B ..... 3_1046_.............. __RE_S....... 2.5 ......... _B........ !_10"6....... .SO....... _m_g{kg___

...................SO_____A_R__S_N!C........................................................R._S........T__...........................................RES_......_6__....................2_-?.........50........m___....

.................so....BhR!uM...............................................R_S.......t_:__.....................................RES-........4_7_9_.................!_._.......50......mo_9....
so CADMIUM RES 0.089 B RES 0.44 1_2.7 50 mg_.g

......................................................................................................................................................................................................................................

............. S.O...-._C_HR__QMIUM RES 77.7 RES 28.4 92.9 50 mg/kg.............................................................................................................................................

..... SO_cOP_E_.................................. _ES......4!.0................................ :_ES....._:3.................................................._0.1 60 _
SO LEAD RES 14.9 RES 31.5 71.6 50 mg/kg...................................................................................................................................................................................

SO MOLYBDENUM RES 0.27 U RES 1.7 200.0 50 mg/kg

SO NIC'KE_L".............................................. RES ..... 6;_18-............................ -R-Es.... "3[).1.................. =I0_,'"" 50 mg/kg.....................................................................................................................................................................................................................................

SO SELENIUM RES 1.3 RES 0.44 B 98.9 50 mg/kg..............................................................................................................................................................................................

SO THALLIUM ................................... RE_S..... _0.6_7......... U ........................ REs ...... 1.3 ................... 20.0:?....... 50 ........ m_g_/k,g.........................................

7471A SO MERCURY RES 0.37 RES 1.1 99.3 50 mg/kg..............................................................................................................................................................................................

*Note: Outlier report also includes analytes detected in one samp/e but not in the related sample, i.e., analyte was detected in the fie/d sample but not in the field dupficate_

sample, or vice versa. In this case, RPD value assigned to the field duplicate sample is 200.

Project Number and Name: 6218.086 . Alameda Pt
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Quality Control
Outlier Reports

.. SDG 05-4666



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 054666 Analysis Method : 8082 Analysis Date : 11/10/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

Aroclor-1016* 17.87 15.0 -15.0

*QualifiyAroclor-1016,Aroclor-1221,and Aroclor-1232

Associated Samples
Client SamplelD Lab SamDlelD

31058 05-04666-10
31059 05-04666-11
31060 05-04666-12
31061 05-04666-13
31062 05-04666-14
31063 05-04666-15

V:\LOGIN\CDM_dameda\ 14388 calibration_Outliers.doe



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 054666 Analysis Method : 8081A Analysis Date : 11/10/2005

Lab ID: APCL

ReportedCCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 16.015 15.0 -15.0

EndosulfanII 16.512 15.0 -150

4,4'-DDD 15.053 15.0 -15.0

Endosulfansulfate 31.975 150 -15.0

Associated Samples

Client Sample ID Lab Sample ID
31054 05-04666-6
31055 05-04666-7
31056 05-04666-6
31057 05-04666-9
31058 05-04666-10
31059 05-04666-11
31060 05-04666-12
31061 05-04666-13

31062 05-04666-14
31063 05-04666-15

V:\LOGIN\CDMXAIameda\14388_calibration_Outliers.doc



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 054666 Analysis Method : 8081A Analysis Date : 11/10/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
AnalyteName Difference Limit Limit

alpha-BHC 17.574 15.0 -15.0

EndosulfanII 16.704 15.0 -15.0

4,4'-DDD 17.355 15.0 -15.0

Endosulfansulfate 37.044 15.0 -15.0

Associated Samples
Client Sample ID Lab Sample ID

31047 05-04666-1
31048 05-04666-2
31049 05-04666-3
31052 05-04666-4
31053 05-04666-5

V:\LOGIN\CDM_,Alameda\14388_calibration_Outliers.doc



Method Blank Contamination Outlier Report (Inorganics)

Analysis Batch : 05-4666 Analysis Method : 6010B
Lab ID: APCL

Analyte Name Concentration Blank ID

Antimony 5.208 ug/L ICB/CCB

Thallium 3.284 uglL ICB/CCB

Associated Samples
Analyte Name Sample (;:oncentraUon Client Sample ID Lab Sample ID

Thallium 0,54 31047 05-04666-1
Antimony 0.90 31048 05-04666-2
Thallium 0.46 31049 05-04666-3
Thallium 0.79 31054 05-04666-6
Antimony 0.32 31056 05-04666-8
Thallium 0.19 31057 05-04666-9
Antimony 1.1 31058 05-04666-10
Antimony 0,60 31059 05-04666-11
Antimony 0.62 31060 05-04666-12
Thallium 0.73 31062 05-04666-14
Thallium 0.30 31063 05-04666-15



Matrix Spike / Matrix Spike Duplicate Recoveryand RPD Outlier Report

Method Batch : 05G3407 Analysis Method : 8270C Analysis Date : 11/11/2005

Preparation Batch : 05G3407 Preparation Type : 3550B Preparation Date : 11/10/2005

Lab Reporting Batch : 54666 Lab ID"APCL
=11i iiiiii HIIII I II1,1

Reported * Project Limits (Percent)

Percent RejectionLower Upper

Client Sample ID Lab Sample ID Matrix Analyte Name Recovery RPD Point** Limit Limit RPD
31062MSD 05-4666-14MSD SO 2,4-DINITROTOLUENE 0 200 0.00 50.00 120.00 25.00

.........................................................................................

PENTACHLOROPHENOL 17 27 0.00 20.00 125.00 25.00
..........................................................................................................

AssociatedSamples:Parentsampleonly

Client Sample ID Lab Sample ID
31062 05-4666-14

* OnlythosePercentRecoveryand/or RPDvaluesoutsideprojectlimitsare listedin this report,
** Metal are alsoassessedagainstan upperrejectionpointof 150 percentfor watersand 200 percentforsoilsandsediments

Project Number and Name: 6218,086 - Alameda Pt
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QC Outlier Report: FieldDuplicates (Non-qualifiedOutliers)

Lab Report Batch: 54666 Lab ID: APCL
ii iiii i

l FieldSample J_ Field Sample Duplicate j
RPD RPD

Analysis Ana Lab Client Sample Ana Lab Dup* Criteda Result
Method Matrix Analyte Name ClientSample ID Type Result Qualifier Duplicate ID Type Result Qualifier ( % ) ( % ) Units

*Note: Outlier report also includes analytes detected in one sample but not in the related sample, i.e., analyte was detected in the field sample but not in the field duplicate 1

sample, or vice versa. In this case, RPD value assigned to the field duplicate sample is 200.

Project Number and Name: 6218.086 - Alameda Pt
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Reporting Limits Outlier Report (detected results reported below the reporting limit)

Lab Report Batch: 54666 Lab ID: APCL
i illl

EDD

Analysis Lab Reporting
Client Sample ID Lab Sample ID Method Matrix AnalyteName Qualifier Result Limit Units
31047 05-4666-1 6010B SO ANTIMONY B 2.2 5.7 mg/kg
......................................................................................................................................................................

BERYLLIUM B 0.15 0.23 mg/kg
..........................................................................................................................

CADMIUM B 0.21 0.23 mg/kg
..............................................................................................................................................

THAWUM B 064 0.57 r_o_O
31048 05-4666-2 ANTIMONY

BERYLLIUM B 0.058 0.24 mg/kg

31049 05-4666-3 THALLIUM B 0.46 0.56 mg/kg

31053 05-4666-5 ANTIMONY B 1.7 5.5 mg/kg

BERYLLIUM B 0.17 0.22 mg/kg

CADMIUM B 0.088 0.22 mg/kg

31054 05-4666-6 ANTIMONY B 1.4 5.9 mg/kg

............................................................................................................................................BERYLLIUM B ........... Oii9 "_...... 0124...... m;_g

8081A 4,4'-DDD J 0.005 0.035 mg/kg

4,4'-DDE J 0.03 0.035 mg/kg

........................................................................................................ B............01i6........0122......;_g/k_31055 05-4666-7 6010B BERYLLIUM

CADMIUM B 0.17 0.22 mg

31056 05-4666-8 ANTIMONY B 0.32 5.5 m
.....................................................................................................................

CADMIUM B 0.11 0.22 mg/kg
..................................................................................................................................................

31057 05-4666-9 CADMIUM B 0.086 . 0,22 mg/kg
..............................................................................................................................

THALLIUM B 0.19 0.54 mg/kg
..................................................................................................................

8081A 4,4'-DDE J 0.0001 0.0033 mg/k9
...............................................................................................

4,4'-DDT J 0.0004 0.0033 mg/kg

31058 05-4666-10 6010B ANTIMONY B 1.1 5.3 mg/kg

31059 05-4666-11 ANTIMONY B 0.60 5.6 mg/kg

31060 05-4666-12 ANTIMONY B 0,62 5,5 mg/kg
......................................................................................................................................

31062 05-4666-14 CADMIUM B 0.17 0.30 mg/kg

THALLIUM B 0.73 0.76 mg/kg
..................................................................................................................

31063 05-4666-15 BERYLLIUM B 0.12 0.25 mg/kg
.......................................................................................................................................

THALLIUM B 0.30 0.63 mg/kg
......................................................................................................................................

Project Numberand Name: 6218.086 - Alameda Pt
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_1 LABORATORYDATA CONSULTANTS,INC.
7750 El CaminoReal,Suite 2L Carlsbad,CA 92009 Phone:760/634-0437 Fax:760/634-0439

DC:
CDM Federal December23, 2005
9444 FarnharnRoad,Suite210
San Diego,CA92123
ATTN: Mr. MikeAllen

SUBJECT: NAS Alameda Point Data Validation

Dear Mr. Allen,

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on December 13, 2005.

LDC Project # 14400:

SDG # Fraction

05-4665, 05-4680 Volatiles (EPA Method SW 846 8260B)
Semivolatiles (EPA Method SW 846 8270C)
Pesticides (EPA Method SW 846 8081A)
Polychlorinated Biphenyls (EPA Method SW 846 8082B)
Metals (EPA Method SW 846 6010B/7471A)

The following deliverables are submitted under this report:

• Attachment I Sample ID Cross Reference and Data Review Level
• Attachment II CDM Database Qualification Summary
• Attachment III Overall Data Qualification Summary
• Enclosure I EPA Level III ADR Outliers

The data validation was performed in accordance with the U.S. EPA National Functional
Guidelines (NFG)for Inorganicand Organic Review(EPA2004 and 1999).Where specific
guidance isnot available, the data hasbeenevaluatedina conservativemannerconsistent
with industrystandards using professionalexperience.Thefollowing itemswere evaluated
during the review:

• Holding Times
• Sample Preservation
• Initial Calibration
• Continuing Calibration
• Blanks
• Surrogates
• Matrix Spike/Matrix Spike Duplicates
• Laboratory Control Samples
• Detection and Quantitation Limits
• Field QC Samples

14400cover.wpd
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Please feel free to contact us if you have any questions.

Sincerely,

Erlinda Rauto
Operations Manager/Senior Chemist

14400cover.wpd



Attachment I

Sample ID Cross Reference and Data Review Level

14400cover.wpd



SampieCrossReference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

04-Nov-2005 31050 05-4665-1 EB 3010A 6010B 3

04-Nov-2005 31050 05-4665-1 EB 3510C 8081A 3

04-Nov-2005 31050 05-4665-1 EB 3510C 8082 3

04-Nov-2005 31050 05-4665-1 EB 3510C 8270C 3

04-Nov-2005 31050 05-4665-1 EB 5030B 8260B 3

04-Nov-2005 31050 05-4665-1 EB 7470A 7470A 3

04-Nov-2005 31071 05-4665-10 N 3050B 6010B 3

04-Nov-2005 31071 05-4665-10 N 3550B 8081A 3

04-Nov-2005 31071 05-4665-10 N 3550B 8082 3

04-Nov-2005 31071 05-4665-10 N 3550B 8270C 3

04-Nov-2005 31071 05-4665-10 N 5035 8250B 3

04-Nov-2005 31071 05-4665-10 N 7471A 7471A 3 ,_

04-Nov-2005 31072 05.-4665-1! N 3050B 6010B 3

04-Nov-2005 31072 05-4665-11 N 3550B 8081A 3

04-Nov-2005 31072 05-4665-11 N 35,5OB 8082 3

04-Nov-2005 31072 05-4665-11 N 3550B 8270C 3

04-Nov-2005 31072 05-4665-11 N 5035 8260B 3

04-Nov-2005 31072 05-4665-11 N 7471A 7471A 3

04-Nov-2005 31208 05-4665-12 T8 5030B 8260B 3

04-Nov-2005 31207 05-4665-13 TB 5030B 8260B 3

04-Nov-2005 31205 05-4665-14 TB 5030B 8260B 3

04-Nov-2005 31050MS 05-4665-1MS MS 5030B 8260B 3

04-Nov-2005 31050MSD 05-4665-1MSD MSD 5030B 8260B 3

04-Nov-2005 31051 05-4665-2 EB 3010A 6010B 3

04-Nov-2005 31051 05-4665-2 EB 3510C 8081A 3

V
04-Nov-2005 31051 05-4665-2 EB 3510C 8082 3

III =EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS =MatrixSpike

/V = EPA Level 4 Data Validation FD = Field Duplicate FB = FieldBlank MSD = Matrix SpikeDuplicate Page 1 of 6



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample iD Lab Sample ID Type Method Method Level

04-Nov-2005 31051 05-4665-2 EB 3510C 8270C 3

04-Nov-2005 31051 05-4665-2 EB 5030B 8260B 3

04-Nov-2005 31051 05-4665-2 EB 7470A 7470A 3

04-Nov-2005 31064 05-4665-3 N 3050B 6010B 3

04-Nov-2005 31064 05-4665-3 N 3550B 8081A 3

04-Nov-2005 31064 05-4665-3 N 3550B 8082 3

04-Nov-2005 31064 05-4665-3 N 3550B 8270C 3

04-Nov-2005 31064 05-4665-3 N 5035 8260B 3

04-Nov-2005 31064 05-4665-3 N 7471A 7471A 3

04-Nov-2005 31064MS 05-4665-3MS MS 5035 8260B 3

04-Nov-2005 31064MSD 05-4665-3MSD MSD 5035 8260B 3

04-Nov-2005 31065 05-4665-4 N 3050B 6010B 3

04-Nov-2005 31065 05-4665-4 N 3550B 8081A 3

04-Nov-2005 31065 05-4665-4 N 3550B 8082 3

04-Nov-2005 31065 05-4665-4 N 3550B 8270C 3

04-Nov-2005 31065 05-4665-4 N 5035 8260B 3

04-Nov-2005 31065 05-4665-4 N 7471A 7471A 3

04-Nov-2005 31066 05-4665-6 N 3050B 6010B 3

04-Nov-2005 31066 05-4665-5 N 3550B 8081A 3

04-Nov-2005 31066 05-4665-5 N 3550B 8082 3

04-Nov-2005 31066 05-4665-5 N 3550B 8270C 3

04-Nov-2005 31066 05-4665-5 N 5035 8260B 3

04-Nov-2005 31066 05-4665-5 N 7471A 7471A 3

04-Nov-2005 31067 05-4665-6 FD 3050B 6010B 3

04-Nov-2005 31067 05-4665-6 FD 3550B 8081A 3

04-Nov-2005 31067 05-4665-6 FD 3550B 8082 3

111= EPALevel3DataReview N = NormalSample 7"B= TripBlank MS= MatrixSpike

/V =EPALevel4DataValidation FD= FieldDuplicate FB= FieldBlank MSD= MatrixSpikeDuplicate Page2 of 6



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

04-Nov-2005 31067 05-4665-6 FD 3550B 8270C 3

04-Nov-2005 31067 05-4665-6 FD 5035 8260B 3

04-Nov-2005 31067 05-4665-6 FD 7471A 7471A 3

04-Nov-2005 31068 05.4665-7 N 3050B 6010B 3

04-Nov-2005 31068 05..4665-7 N 3550B 8081A 3

04-Nov-2005 31068 05-4665-7 N 3550B 8082 3

04-Nov-2005 31068 05-4665-7 N 3550B 8270C 3

04-Nov-2005 31068 05-4665-7 N 5035 8260B 3

04-Nov-2005 31068 05-4665-7 N 7471A 7471A 3

04-Nov-2005 31069 05-4665-8 N 3050B 6010B 3

04-Nov-2005 31069 05-4665-8 N 3550B 8081A 3

04-Nov-2005 31069 05-4665-8 N 3550B 8082 3

04-Nov-2005 31069 05-4665-8 N 3550B 8270C 3

04-Nov-2005 31069 05-4665-8 N 5035 8260B 3

04-Nov-2005 31069 05-4665-8 N 7471A 7471A 3

04-Nov-2005 31070 05-4665-9 N 3050B 6010B 3

04-Nov-2005 31070 05-4665-9 N 3550B 8081A 3

04-Nov-2005 31070 05-4665-9 N 3550B 8082 3

04-Nov-2005 31070 05-4665-9 N 3550B 8270C 3

04-Nov-2005 31070 05-4665-9 N 5035 8260B 3

04-Nov-2005 31070 05-4665-9 N 7471A 7471A 3

06-Nov-2005 31076 05-4680-1 EB 3010A 6010B 3

06-Nov-2005 31076 05-4680-1 EB 3510C 8081A 3

06-Nov-2005 31076 05-4680-1 EB 3510C 8082 3

06-Nov-2005 31076 05-4680-1 EB 3510C 8270C 3

06-Nov-2005 31076 05-4680-1 EB 5030B 8260B 3

III =EPALevel3 DataReview N = NormalSample TB= TripBlank MS=MatrixSpike

IV =EPALevel4 DataValidation FD= FieldDuplicate FB=FieldBlank MSD=MatrixSpikeDuplicate Page 3 of 6



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

06-Nov-2005 31076 05-4680-1 EB 7470A 7470A 3

06-Nov-2005 31209 05-4680-13 TB 5030B 8260B 3

06-Nov-2005 31076MS 05-4680-1MS MS 5030B 8260B 3

06-Nov-2005 31076MSD 05-4680-1MSD MSD 5030B 8260B 3

06-Nov-2005 31077 05-4680-2 FB 3010A 6010B 3

06-Nov-2005 31077 05-4680-2 FB 3510C 8081A 3

06-Nov-2005 31077 05-4680-2 FB 3510C 8082 3

06-Nov-2005 31077 05-4680-2 FB 3510C 8270C 3

06-Nov-2005 31077 05-4680-2 FB 5030B 8260B 3

06-Nov-2005 31077 05-4680-2 FB 7470A 7470A 3

07-Nov-2005 31111 05-4680-10 FD 3050B 6010B 3

07-Nov-2005 31111 05-4680-10 FD 3550B 8081A 3

07-Nov-2005 31111 05-4680-10 FD 3550B 8082 3

07-Nov-2005 31111 05-4680-10 FD 3550B 8270C 3

07-Nov-2005 31111 05-4680-10 FD 5035 8260B 3

07-Nov-2005 31111 05-4680-10 FD 7471A 7471A 3

07-Nov-2005 31112 05-4680-11 N 3050B 6010B 3

07-Nov-2005 31112 05-4680-11 N 3550B 8081A 3

07-Nov-2005 31112 05-4680-11 N 3550B 8082 3

07-Nov-2005 31112 05-4680-11 N 3550B 8270C 3

07-Nov-2005 31112 05-4680-11 N 5035 8260B 3

07-Nov-2005 31112 05-4680-11 N 7471A 7471A 3

07-Nov-2005 31113 05-4680-12 N 3050B 6010B 3

07-Nov-2005 31113 05-4680-12 N 3550B 8081A 3

07-Nov-2005 31113 05-4680-12 N 3550B 8082 3

07-Nov-2005 31113 05-4680-12 N 3550B 8270C 3

Ill =EPALevel3DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

IV= EPALevel4DataValidation FD =FieldDuplicate FB=FieldBlank MSD=MatrixSpikeDuplicate Page 4 of 6



Sample Cross Reference

Date Sample Prep Analytical .Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

07-Nov-2005 31113 05-4680-12 N 5035 8260B 3

07-Nov-2005 31113 05-4680-12 N 7471A 7471A 3

07-Nov-2005 31104 05-4680-3 N 3050B 6010B 3

07-Nov-2005 31104 05.-4680-3 N 3550B 8081A 3

07-Nov-2005 31104 05-4680-3 N 3550B 8082 3

07-Nov-2005 31104 05-4680-3 N 3550B 8270C 3

07-Nov-2005 31104 05-4680-3 N 5035 8260B 3

07-Nov-2005 31104 05-4680-3 N 7471A 7471A 3

07-Nov-2005 31105 05-4680-4 N 3050B 6010B 3

07-Nov-2005 31105 05-4680-4 N 3550B 8081A 3

07-Nov-2005 31105 05-4680-4 N 3550B 8082 3

07-Nov-2005 31105 05-4680-4 N 3550B 8270C 3

07-Nov-2005 31105 05-4680-4 N 5035 8260B 3

07-Nov-2005 31105 05.-4680-4 N 7471A 7471A 3

07-Nov-2005 31106 05-4680-5 N 3050B 6010B 3

07-Nov-2005 31106 05-4680-5 N 3550B 8081A 3

07-Nov-2005 31106 05-4680-5 N 3550B 8082 3

07-Nov-2005 31106 05-4680-5 N 3550B 8270C 3

07-Nov-2005 31106 05-4680-5 N 5035 8260B 3

07-Nov-2005 31106 05,4680-5 N 7471A 7471A 3

07-Nov-2005 31107 05-4680-6 N 3050B 6010B 3

07-Nov-2005 31107 05-4680-6 N 3550B 8081A 3

07-Nov-2005 31107 05-4680.6 N 3550B 8082 3

07-Nov-2005 31107 05-4680-6 N 3550B 8270C 3

07-Nov-2005 31107 05-4680-6 N 5035 8260B 3

07-Nov-2005 31107 05.4680-6 N 7471A 7471A 3

111=EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS =Matrix Spike

IV =EPA Level 4 Data Validation FD = Field Duplicate FB = FieldBlank MSD = Matrix SpikeDuplicate Page 5 of 6



SampleCrossReference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

07-Nov-2005 31108 05-4680-7 N 3050B 6010B 3

07-Nov-2005 31108 05-4680-7 N 3550B 8081A 3

07-Nov-2005 31108 05-4680-7 N 3550B 8082 3

07-Nov-2005 31108 05-4680-7 N 3550B 8270C 3

07-Nov-2005 31108 05-4680-7 N 5035 8260B 3

07-Nov-2005 31108 05-4680-7 N 7471A 7471A 3

07-Nov-2005 31109 05-4680-8 N 3050B 6010B 3

07-Nov-2005 31109 05-4680-8 N 3550B 8081A 3

07-Nov-2005 31109 05-4680-8 N 3550B 8082 3

07-Nov-2005 31109 05-4680-8 N 3550B 8270C 3

07-Nov-2005 31109 05-4680-8 N 5035 8260B 3

07-Nov-2005 31109 05-4680-8 N 7471A 7471A 3

07-Nov-2005 31109MS 05-4680-8MS MS 3550B 8081A 3

07-Nov-2005 31109MS 05-4680-8MS MS 3550B 8082 3

07-Nov-2005 31109MS 05-4680-8MS MS 3550B 8270C 3

07-Nov-2005 31109MSD 05-4680-SMSD MSD 3550B 8081A 3

07-Nov-2005 31109MSD 05-4680-8MSD MSD 3550B 8082 3

07-Nov-2005 31109MSD 05-4680-SMSD MSD 3550B 8270C 3

07-Nov-2005 31110 05-4680-9 N 3050B 6010B 3

07-Nov-2005 31110 05-4680-9 N 3550B 8081A 3

07-Nov-2005 31110 05-4680-9 N 3550B 8082 3

07-Nov-2005 31110 05-4680-9 N 3550B 8270C 3

07-Nov-2005 31110 05-4680-9 N 5035 8260B 3

07-Nov-2005 31110 05-4680-9 N 7471A 7471A 3

fl/ = EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = Matrix Spike

/V = EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = Matrix SpikeDuplicate Page 8 of 6



Attachment !!

CDM Database Qualification Summary

14400cover.wpd



CDM Federal | grams ProjectNo # 14400

Reason for Qualified Results
SDG Nos. " 54665,54680

Non

SampleDel Group Detected Detected
( SDG) Sample ID Test Method CAS No. Qualifier Qualifier AnalyteName Reason

54665 31050 6010B 7440360 U ANTIMONY Present in method blank

54665 31050 6010B 7440393 U BARIUM Present in method blank

54665 31050 6010B 7440508 U COPPER Present in method blank

54665 --_ 31050 6010B 7440224 U SILVER Present in method blank

54665 31050 6010B 7440622 U VANADIUM Present in method blank

54665 31050 7470A 7439976 U MERCURY Present inmethod blank

54665 31050 8081A 8001352 J TOXAPHENE Continuingcalibrationpercent difference

54665 31050 8270C 100016 J 4-Nitroaniline Continuingcalibration percent difference

54665 31051 6010B 7440393 U BARIUM Present in method blank

54665 31051 6010B 7440417 U BERYLLIUM Present in method blank

54665 31051 6010B 7440508 U COPPER Present in method blank

54665 31051 6010B 7439987 U MOLYBDENUM Present in method blank --

54665 31051 6010B 7782492 U SELENIUM Present in method blank

54665 31051 6010B --744_280 -- U ---- THALLIUM Present in method blank

54665 31051 6010B 7440622 U VANADIUM Present in method blank

............... , .,,_, v U ,v,_r-,_,ur_'"-_,-,,,_vl Hu_u{;t....... in method ......u_aH_

54665 31051 8081A 8001352 J TOXAPHENE Continuingcalibration percent difference

54665 31051 8270C 100016 J 4-Nitr0aniline Continuingcalibration percent difference

54665 31064 60-i0B 7440382 J ARSENIC Matrix spike recovery

54665 31064 8081A 72548 J 4,4'-DDD Continuingcalibration )ercent difference
54665 31064 8081A 319846 J ALPHA-BHC Continuingcalibration )ercent difference

54665 31064 8081A 58899 J GAMMA-BHC Continuingcalibration )ercent difference

54665 31064 8260B 96184 J 1,2,3-TRICHLOROPROPANE Continuingcalibration )ercent difference

54665 31064 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuingcalibration )ercent difference

54665 31064 8260B 74873 J CHLOROMETHANE Continuingcalibration _ercent difference

54665 31064 8270C .... 100-016........ J 4_Klitroaniline Continuingcalibration )ercent difference

54665 31065 6010B 7440360 U ANTIMONY Present inequipment blank

54665 31065 6010B. 7440382 J ARSENIC Matrix spike recovery

54665 31065 8081A 72548 J 4,4'-DDD Continuingcalibration percent difference

54665 31065 8081A 319846 J ALPHA-BHC Continuingcalibration percent difference

54665 31065 8081A 58899 J GAMMA-BHC Continuingcalibration percent difference

54665 31065 8260B 96184 J 1,2,3-TRICHLOROPROPANE Continuingcalibration percent difference

Page i of 7



CDM Federal Programs ProjectNo# 14400
Reason for Qualified Results

SDG Nos. " 54665,54680

Non

SampleDel Group Detected Detected
( SDG ) SampleID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54665 31065 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuing calibration percent difference

54665 31065 8260B 74873 J CHLOROMETHANE Continuing calibration percent difference

54665 31065 8;_70-_-- 100016 J 4-Nitroaniline Continuing calibration percent difference

54665 31066 6010B 7440360 U ANTIMONY Present in equipment blank

54665 ...... 31066 601{3R 744n3.R2 .J ARSFNIC Matrix s_ike recovew

54665 31066 6010B 7440280 U THALLIUM Present in equipment blank

54665 31066 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

54665 31066 8081A 319846 J ALPHA-BHC Continuing calibration percent difference

54665 31066 8081A 58899 J GAMMA-BHC Continuing calibration percent difference

54665 31066 8260B 96184 J 1,2,3-TRICHLOROPROPANE Continuing calibration percent difference

54665 31066 8260B 96128 J i,2-DIBROMO-3-CHLOROPROPANE Continuing calibration percent difference

54665 31066 8260B 74873 J CHLOROMETHANE Continuing calibration percent difference

54665 31066 8270C 100016 J 4-Nitroaniline Continuing calibration percent difference

54665 31067 6010B 7440382 J ARSENIC Matrix spike recovery

54665 31067 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

54665 31067 8081A 3-19846 J ALPHA-BHC Continuing caiibration percent difference

54665 31067 8081A - 58899 .... J GAMMA-BHC Continuing calibration percent difference

54665 31067 8260B 96184 J 1,2,3-TRICHLOROPROPANE Continuing calibration percent difference

54665 31067 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuingcalibration percent difference

54665 31067 8-260_- 74873 J CHLOROMETHANE Continuing calibrationpercentdifference

_54665.... 3106_7...... 8270C_ - 118741 -- J-- HEXACHLOROBENZENE Continuing calibration percent difference

54665 31068 6010B 7440382 J ARSENIC Matrix spike recovery

54665 31068 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

54665 31068 8081A 319846 J ALPHA-BHC Continuing calibration percent difference

54665 31068 8081A 115297 J ENDOSULFAN Continuing calibration percent difference

54665 31068 8081A 1031078 J ENDOSULFANSULFATE Continuing calibration percent difference

54665 31068 8081A 72208 J ENDRIN Continuing calibration )ercent difference

54665 31068 --- 8081A.... 58899 J GAMMA-BHC. Continuing calibration )ercent difference

54_665 31068 80_1-A -- 8001352 J TOXAPHENE Continuingcalibration _ercentdifference

54665 31068 8260B 96184 J 1,2,3-TRICHLOROPROPANE Continuing calibration )ercent difference

_54665 --- - 3106_- 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuingcalibration )ercent difference

54665 31068 8260B 74873 J CHLOROMETHANE Continuing calibration )ercent difference

--- I ...... l



( CDM Federal Prt Jms ProjectNo# : 14400 (

Reason for Qualified Results
SDGNos. " 54665,54680

Non

Sample Del Group Detected Detected
( SDG) SampleID Test Method CAS No. Quafifier Qualifier Analyte Name Reason

54665 31068 8270C 118741 J HEXACHLOROBENZENE Continuing calibration percent difference

54665 31069 6010B 7440360 U ANTIMONY Present inequipment blank

54665 31069 6010B 7440382 J ARSENIC Matrix spike recovery

54665 31069 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

54665 31069 8081A 319_6 J ALPHA-BHC Continuing calibration percent difference

54665 31069 8081A 115297 J ENDOSULFAN Continuingcalibration percent difference

54665 31064.... 8081A 1031078 J ENDOSULFANSULFATE Continuing calibration percent difference

54665 31069 8081A 72208 J ENDRIN Continuing calibration percent difference

54665 31069 8081A 58899 J GAMMA-BHC Continuing calibration percent difference

54665 31069 8081A 8001352 J TOXAPHENE Continuing calibration percent difference

54665 31069 8260B 96184 J 1,2,3-TRICHLOROPROPANE Continuing calibration percent difference

54665 31069 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuing calibration percent difference

_:_4=66--5---- 3i069 8260B 74873 J- CHLOROMETHANE Continuing calibration percent difference

54665 31069 827oc 100016 J 4-Nitroaniline Continuing calibration percent difference

54665 31070 6010B 7440473 J CHROMIUM Lab Duplicate RPD

=,++= o+n',,-, _n4nc+ "TAAnn'+n j Mn,'-'_cn Lab Dup!icate _,Dr_

5466.5 31070 6010B 7440280 J THALLIUM Matrix spike recovery

54665 31070 " 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

b4btJb JlUtU 808iA 319846 J ALPHA-BHC ......................................bLIIILIIIUIIly !,,odllgl{t_tlUII IJt;;tl!_l;;;:lll+ UIIll_ll_lll.+_;_

3107054665 ..... 8081A 115297 J ENDOSULFAN Continuing calibration >ercentdifference

54665 31070 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration)ercent difference

54665 31070 8081A 72208 J ENDRIN Continuing calibration )ercentdifference

.54665 31070 8081A 58899- + J GAMMA-BHC Continuing calibration }ercent difference
+

54665 31070 8081A 8001352 J TOXAPHENE Continuing calibration )ercent difference

5_4665.... 31070 8260B 96184 J 1,2,3-TRICHLOROPROPANE Continuing calibration )ercent difference

54665 31070 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuing calibration percent difference

54665 31070 8260B 74873 J CHLOROMETHANE Continuing calibration percent difference

54665 31070 8270C .118741 .J HEXACHLOROBENZENE Continuing calibration percent difference

54665 31071 .... 60-1-0B :7440360 U ANTIMONY Present in equipment blank

54665 31071 6010B 7440473 J CHROMIUM Lab Duplicate RPD
+

54665 31071 6010B 7440020 J NICKEL Lab Duplicate RPD

54665 31071 6010B 7440280 J THALLIUM Matrix spike recovery

Page 3 of 7



CDM Federal Programs ProjectNo # : 14400

Reason for Qualified Results
SDGNos. ' 54665,54680

Non

SampleDel Group Detected Detected
( SDG) Sample ID TeatMethod CAS No. Qualifier Qualifier Analyte Name Reason

54665 31071 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54665 31071 8081A 319846 J ALPHA-BHC Continuingcalibration percent difference

54665 31071 8081A 115297 J ENDOSULFAN Continuingcalibration percent difference

54665 31071 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration percent difference

54665 ....... --31071 8081A 72208 J ENDRIN Continuingcalibration pe.rc._.ntdiffe.ren_.e.

54665 31071 8081A 58899 J GAMMA-BHC Continuingcalibration )ercent difference

54665 31071 8081A 8001352 J TOXAPHENE Continuingcalibration )ercent difference

54665 31071 8260B 96184 J 1,213-'T-RICHLOROPROPANE Continuingcalibration )ercent difference

54665 31071 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuingcalibration )ercent difference

54665 31071 8260B 74873 J CHLOROMETHANE Continuingcalibration )ercent difference

54665 31071 8270C 100016 J 4-Nitroaniline Continuingcalibration )ercent difference

54665 6010B31072 7440473 J CHROMIUM Lab Duplicate RPD

54665 31072 6010B 7440020 J NICKEL Lab Duplicate RPD
54665 31072 6010B 7440280 J THALLIUM Matrix spike recovery

54665 31072 8081A 725_18----- J 4,4'-DDD Continuingcalibration percent difference

,,,'.T,.._v_ o au, €- uuo ,r_ o I Uo'_r_ J /_,Lr"n/_.-gn',., L.,OflIII'IUI[I 9...... calibration _ercent diffefetice

54665 31072 8081A 115297 J ENDOSULFAN Continuingcalibration )ercent difference

54665 31072 ....... 8081A-- 1031078 ...... J ENDOSULFANSULFATE Continuingcalibration _ercentdifference

54665 31072 808iA 72206 J ENDRIN Continuingcalibration )ercent difference

54665 31072 8081A 58899 J GAMMA-BHC Continuing calibration _ercentdifference

54665 31072 -8081A --- 8001352 J TOXAPHENE Continuingcalibration )ercent difference

54665 31(372- 8260B 96184 J 1,2,3-TRICHLOROPROPANE Continuing calibration _ercentdifference --

54665 31072 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuing calibration )ercent difference

54665 31072 8260B 74873 J CHLOROMETHANE Continuingcalibration )ercent difference

54665 31072 8270C 118741 J HEXACHLOROBENZENE Continuing calibration )ercent difference

54680 3i0-76 ...... _10B 7782492 U SELENIU_ ..... Present in methodblank

54680 31076 6010B 7440622 U VANADIUM Present in method blank

54680 31076 8081A. 8001352 J TOXAPHENE Continuing calibration percent difference

54680 31076 8270C 100016 J 4-Nitroaniline Continuing calibration percent difference

54680 31077 6010B 7782492 U SELENIUM Present in method blank

54680 31077 6010B 7440224 U SILVER Present in method blank

5"686 .... 31077 .... 8081A.... 8001352 -7- TOXAPHENE Continuingcalibrationpercent difference



( CDM Federa_ ._grams ProjectNo# 14400 (
Reason for Qualified Results

SDG Nos. " 54665,54680

Non

Sample Del Group Detected Detected
( SDG) Sample ID Test Method CAS No. Quafifier Quafifier AnalyteName Reason

54680 31077 8270C 100016 J 4-Nitroaniline Continuing calibration percent difference

54680 31104 6010B 7440473 J CHROMIUM Lab Duplicate RPD

54680 31104 6010B 7440020 J NICKEL Lab Duplicate RPD

54680......... 31104 6010B 7440280 J THALLIUM Matrix spike recovery
54680

31104 8081A 72548 J 4,4'-DDD Continuingcalibration percentdifference

54680 31104 8081A 57749 J CHLORDANE(TECHNICAL) Continuingcalibration percent difference

54680 31104 8081A 8001352 J TOXAPHENE Continuingcalibration percent difference

54680 31104 8260B 67641 J ACETONE Continuingcalibration percent difference

54680 31104 8270C 118741 J HEXACHLOROBENZENE ..... -Continuingcalibration percent difference

54680 31105 6010B 7440417 U BERYLLIUM Present inmethod blank

54680 31105 6010B 7440473 J CHROMIUM Lab Duplicate RPD

54680 _ 31105 6010B 7440020 J NICKEL Lab DuplicateRPD

54680 31105 6010B 7440280 J THALLIUM Matrix spike recovery

54680__ 31105 8081A 72548 J 4,4'-DDD Continuing calibration percent difference
54680 31105 8081A 57749 J CHLORDANE(TECHNICAL) Continuing calibration percent difference
._R46_N 311N_; 808!A 8001352 j -r_v^ u _ t-........ , ,,.,A,-_P_,Ea_ Continuingcalibratior!percenl difference
54680 31105 8260B 67641 J ACETONE Continuing calibration percent difference
54680 31105 82700 Vl-i874_ J HEXACHLOROBENZENE Continuingcalibrationpercentdifference

_gn "-J44 _ _UtUD,A_,w ,_i =v6 ..... 7440473 j CHROMIUM Lab Dupiicate RPD

54680 31106 6010B 7440020 J NICKEL Lab Duplicate RPD

54680 31106 6010B 7440280 J THALLIUM Matrixspike recovery

54680 31106 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

54680 31106 8081A 57749 J CHLORDANE(TECHNICAL) Continuingcalibration percent difference

54680 31106 8081A 8001352 J TOXAPHENE Continuing calibration percent difference--- .__

54680 31106 8260B 67641 -J ACETONE Continuingcalibration percentdifference

54680 31106 8270C 118741 --- -J .... HEXACHLOROBENZENE Continuingcalibrationpercent difference

54680 31107 6010B 7440473 J CHROMIUM Lab Duplicate RPD

54680 . 31107 6010B 7440020 J NICKEL Lab Duplicate RPD

54680 31107 6010B 7440280 J THALLiU---M-_ Matrixspikerecovery

54680 31107 8081A 72548 J 4,4'-DDD Continuingcalibration percentdifference

54680 31107 8081A 57749 J CHLORDANE(TECHNICAL) Continuingcalibrationpercentdifference

54680 31107 8081A 8001352 J TOXAPHENE Continuingcalibration percent difference__ o

Page 5 of 7



CDM Federal Programs Project No# 14400

Reason for Quafified Results
SDG Nos. • 54665,54680

Non
SampleDel Group Detected Detected

( SDG) Sample ID TestMethod CAS No, Qualifier Qualifier Analyte Name Reason

54680 31107 8260B 67641 J ACETONE Continuing calibration percent difference

54680 -:31-107 .... 8270C 1-18741..... J HEXACHLOROBENZENE Continuing calibration percent difference
54680 31108 60108 7440280----J ..... THALLIUM Matrix spike recovery

54680 31108 6010B 7440280 U THALLIUM Present in method blank

54680 31108 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

5468-0...... 31108 8081A 57749 J CHLORDANE(TECHNICAL) Continuing calibration percentdifference

54680 31108 8081A 8001352 J TOXAPHENE -- Continuing calibration percent difference --
54680 31108 8260B 67641 J ACETONE ConlinuJngcaJibratienpercentdifference

54680 31108 8270C 118741 J HEXACHLOROBENZENE Continuing calibration percent difference

54680 31109 6010B 7440280 J THALLIUM Matrix spike recovery

54680 31109 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

54680 31109 8081A 57749 J CHLORDANE(TECHNICAL) Continuingcalibrationpercent difference

54680 31109 ....... 8081A....... 80-01352--- ........ J --TOXAPHENE Continuing calibration percent difference
54680 31lo9-- 8260_ 67%41........ J ACETONE Continuing calibration percent difference

54680 31109 8270C 121142 J 2,4-DINITROTOLUENE Matrix spike RPD
&68o 31_,_o ................_-,,,,-

118741 J HEXACHLOROBENZENE Continuing calibration percent difference

54680 --- 31109 8270C.... 621¢_,7- ...... -J-- N--NIT_OSO-DI-N--I_ROPYLAMINE Matrix spike RPD ......

54680 31110 6010B 7440280 J THALLIUM Matrixspike recovery

54680 3i! i0 808i A --- 72548 J 4,4'-DDD Continuing cali-bra_ion-percentdifference

54680 31110 8081A 57749 J CHLORDANE(TECHNICAL) Continuing calibration percent difference

5-_,680-- --- 31110 8081A 8001352 J TOXAPHENE Continuing calibration percent difference

54680 31110 8260B 96128-- J 1,2-DIBROMO-3-CHLOROPROPANE C_-ontinuingcalibrationpercentdifference--

54680 31110 8260B 67_i J ACETONE Continuingcalibrationpercentdifference

54680 31110 8260B --- 74873 J CHLOROMETHANE Continuingcalibrationpercent difference

54680 31110 8270C 11874i_- J HEXACHLORO_-Nz-I_NE ---- Continuing calibration percent difference

54680 3! 111 6010B 7440417 U BERY_IUM Present in method blank

54680 31111 6010B 7440280 J THALLIUM Matrix spike recovery

54680.... " 31111 6081A 7_'_54-8_- -- J 4,4'-DDD Continuing calibration percent difference

54680 31111 - 8081A 57749 J CHLORDANE(TECHNICAL) Continuing calibration percent difference
S468_-_..........

31111 8081A 8001352 J TOXAPHENE Continuing calibration percent difference

54680 31111 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuing calibration percent difference

54680 311i I 8260B 676--41 ....... J --A-CETONE Continuing calibration percent difference

.... t ..... ".... On;-4



( CDM Federal _ jrams ProjectNo# : 14400
Reason for Qualified Results

SDGNos. " 54665,54680

Non

SampleDe/Group Detected Detected
( SDG) Sample ID TestMethod CAS No. Qualifier Qualifier Ana/yte Name Reason

54680 31111 8260B 74873 J CHLOROMETHANE Continuing calibration percent difference

54680 31111 8270C 118741 J HEXACHLOROBENZENE Continuing calibration percent difference

54680-- 31112 6010B 7440280 J THALLIUM Matrix spike recovery

54680 31112 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

54680 31112 8081A 57749 J CHLORDANE(TECHNICAL) Continuing calibration percent difference

54680 31112 8081A 8001352 J TOXAPHENE Continuing calibration percent difference

54680 31112 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuing calibration percent difference

54680 31112 8260B 67641 J ACETONE Continuing calibration percent difference

54680 31112 8260B 74873 J CHLOROMETHANE Continuing calibration percent difference

54680 31112 8270C 118741 J HEXACHLOROBENZENE Continuing calibration percent difference

54680 31113 6010B 7440280 J THALLIUM Matrix spike recovery

54680 31113 8081A 72548 J 4,4'-DDD Continuing calibration percent difference

54680 31113 8081A 57749 J CHLORDANE(TECHNICAL) Continuing calibration percent difference

54680 31113 8081A 8001352 j TOXAPHENE Continuing calibration percent difference

54680 31113 8260B 96128 J 1,2-DIBROMO-3-CHLOROPROPANE Continuingcalibration percent difference

rl_.sl.., i VI_=L--

54680 31113 8260B 74873 J CHLOROMETHANE Continuing calibration percent difference

54680 31113 8270C 118741 J HEXACHLOROBENZENE Continuing calibration percent difference
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( q
Overall Qualified Results

Sample Lab Unc / Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54665
........................................................................................................................

6010B 31050 AQ EB

ANTIMONY 10 6.8B U ug/L
BARIUM 10 4.1B U ug/L

CHROMIUM 5 0.78B J ug/L

COPPER 10 1.gB U ug/L

NICKEL 5 2.3B J ug/L
SILVER 10 1.4B U ug/L

VANADIUM 10 0.94B U ug/L
............................................................................................................................

6010B 31051 AQ EB

BARIUM 10 9.6B U ug/L

BERYLLIUM 2 0.078B U ug/L
CHROMIUM 5 4.9B J ug/L

COBALT 5 0.84B J ug/L

COPPER 10 3,3B U ug/L

MOLYBDENUM 5 1.5B U ug/L

SELENIUM 10 3.7B U ug/L
THALLIUM 10 3.5B U ug/L

VANADIUM 10 2.6B U ug/L

...........................................................................................................6010B ...... 31064..... SO N

ARSENIC 0.36 3.5 J mg!kg

6010B 31065 SO N

ANTIMONY 5.8 0.51B U mg/kg

ARSENIC 0,35 4.9 J mg/kg

CADMIUM 0.23 0.031B J mg/kg
...............................................................................................................

6010B 31066 SO N

ANTIMONY 5.4 0.85B U mg/kg
ARSENIC 0.32 7.5 J mg/kg

BERYLLIUM 0.22 0.084B J mglkg

THALLIUM 0.54 0.65 U mg/kg

6010B . 31067 • SO FD

ARSENIC 0.51 6.2 J mg/kg

CADMIUM 0.34 0.080B J mglkg

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB= FieldBlank Page 1 of 13



Overall Qualified Results

Sample Lab Unc / Overall Reason
AnalyticatMethod Field SamplelD Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54665

6010B 31068 SO N

ANTIMONY 7.6 21B J mg/kg

ARSENIC 0.46 12,5 J mg/kg
CADMIUM 0 30 0.30U UJ mg/kg

COPPER 0.76 70.9 J mg!kg

LEAD 0.46 50.5 J mg/kg

MOLYBDENUM 0.30 0.47 J mg/kg

THALLIUM 0.76 0.76U UJ mg/kg
....................................................................................................................

6010B 31069 SO N

ANTIMONY 5.5 0.81B U mg/k9
ARSENIC 0.33 8.2 J mg/kg

...................................................................................................................

6010B 31070 SO N

CADMIUM 0.23 0.22B J mg/kg

CHROMIUM 0.58 42,6 J mg/kg

NICKEL 0,35 86.1 J mg/kg
THALLIUM 0.58 0.58U UJ mg/kg

.....................................................................................................

60i0B 31071 SO N

ANTIMONY 5.5 0.18B U mg/kg

BERYLLIUM 0.22 0.17B J mg/kg

CADMIUM 0.22 0.20B J mg/kg

CHROMIUM 0.55 32.8 J mg/kg

NICKEL 0.33 21.7 J mg/kg

THALLIUM 0.55 0.55U UJ mg/kg

6010B 31072 SO N

CHROMIUM 0.55 124 J mg/kg

NICKEL 0.33 286 J mglkg

THALLIUM 0.55 0.55U UJ mg/kg

7470A 31050 AQ EB

MERCURY 0.5 0.061B U ug/L
..........................................................................................................

7470A 31051 AQ EB

MERCURY 0.5 0.098B U ug/L

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB= FieldBlank Page 2 of 13
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Overall Qualified Results

Sample Lab Unc / Overall Reason
Anatytical Method Field SampleID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54665
.................................................................................................................

7471A 31065 SO N
MERCURY 0.23 0.17B J mg/kg

....................................................................................

7471A 31066 SO N

MERCURY 0.22 0.18B J mg/kg
..................................................................................................

TOXAPHENE 1 1U UJ ug/L

8081A 31051 AQ EB

TOXAPHENE 1 1U UJ ug/L

8081A 31064 SO N

4,4'-DDD 0.0036 0.0036U UJ mg/kg
ALPHA-BHC 0.0020 0.0020U UJ mg/kg

GAMMA-BHC 0.0020 0.0020U UJ mg/k9
.....................................................

8081A 31065 SO N

4,4'-DDD 0.035 0.035U UJ mg/kg

ALPHA-BHC 0.020 0.020U UJ mg/kg
GAMMA-BHC 0.020 0.020U UJ mg/kg

8081A 31066 SO N
4,4'-DDD 0.0032 0.0032U UJ mg/kg

ALPHA-BHC 0.0018 0.0018U " ' ma/ka

GAMMA-BHC 0.0018 0.0018U UJ mg/kg

8081A 31067 SO FD

4,4'-DDD 0.0051 0.0051U UJ mg/kg
ALPHA-BHC 0.0029 0.0029U UJ mg/kg

GAMMA-BHC 0.0029 0.0029U UJ mg/kg

N = NormalSample TB = TripBlank

FD = FieldDuplicate FB = FieldBlank Page 3 of 13



Overall Qualified Results

Sample Lab Uric I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54665

8081A 31068 SO N

4,4'-DDD 0.0046 0.0046U UJ mg/kg

ALPHA-BHC 0.0026 0.0026U UJ mg/kg
ENDOSULFAN 0.0026 0.0026U UJ mg/kg

ENDOSULFAN SULFATE 0.0076 0.0076U UJ mg/kg

ENDRIN 0.0046 0.0046U UJ mg/kg

GAMMA-BHC 0.0026 0.0026U UJ mg/kg

TOXAPHENE 0.15 0.15U UJ mg/kg

8081A 31069 SO N

4,4'-DDD 0.033 0.033U UJ mg/kg
ALPHA-BHC 0.019 0.019U UJ mg/kg

ENDOSULFAN 0.019 0.019U UJ mg/kg

ENDOSULFANSULFATE 0.055 0.055U UJ mg/kg

ENDRIN Q033 0.033U UJ mg/kg

GAMMA-BHC 0.019 0.019U UJ mg/kg

TOXAPHENE 1.1 1.1U UJ mg/kg
....................................................................................................................

uuu tzm'_ _lkJr V s_t.Y N

4,4'-DDD 0.0035 00035U UJ mg/kg

ALPHA-BHC 0.0020 0.0020U UJ mg/kg

ENDOSLJLFAN 0.0020 0 0O20U UJ mg/kg

ENDOSULFANSULFATE 0.0058 0.0058U UJ mg/kg
ENDRiN 0.0035 0.0035U UJ mg/kg

GAMMA-BHC 0.0020 0.0020U UJ mg/kg

TOXAPHENE 0.12 0.12U UJ mg/kg
.........................................................................................................................

8081A 31071 SO N

4,4'-DDD 0.033 0.033U UJ mg/kg

ALPHA-BHC 0.019 0.019U UJ mg/kg
ENDOSULFAN 0.019 0.019U UJ mg/kg

ENDOSULFAN SULFATE 0.055 0.055U UJ mg/kg

ENDRIN 0.033 0.033U UJ mg/kg

GAMMA-BHC " 0.019 0.019U UJ mg/kg

TOXAPHENE 1.1 1.1U UJ mg/kg

N = NormalSample TB= TripBlank

FD =FieldDuplicate FB=FieldBlank Page 4 of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticaIMethod Field Sample IO Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54665

8081A 31072 SO N

4,4'-DDD 0.0033 0.0033U UJ mg/kg
ALPHAoBHC 0.0019 0.0019U UJ mg/kg

ENDOSULFAN 0.0019 0.0019U UJ mg/kg

ENDOSULFAN SULFATE 0.0055 0.0055U UJ mg/kg

ENDRIN 0.0033 0.0033U UJ mg/kg

GAMMA-BHC 0.0019 0.0019U UJ mg/kg

TOXAPHENE 0.11 0.11U UJ mg/kg
.....................................................................................................................................

8260B 31064 SO N

1,2,3-TRICHLOROPROPANE 0.0055 0.0055U UJ mgi'kg
1,2-DIBROMO-3-CHLOROPROPANE 0.0055 0.0055U UJ mg/kg

CHLOROMETHANE 0.0055 0.0055U UJ mg/kg

8260B 31065 SO N

1,2,3-TRfCHLOROPROPANE 0.0047 0.0047U UJ mg/kg

1,2-DIBROMO-3-CHLOROPROPANE 0.0047 0.0047U UJ mg/kg

CHLOROMETHANE 0.0047 0.0047U UJ mg/kg
.................................................................................................................................

1,2,3-TRICHLOROPROPANE 0.0055 0.0055U UJ mg/kg
1,2-DIBROMO-3-CHLOROPROPANE 0.0055 0.0055U UJ mg/kg

................... _.vv.J._ v.uv_u UJ mgikg

8260B 31067 SO FD

1,2,3-TRICHLOROPROPANE 0.0083 0.0083U UJ mg/kg

1,2-DIBROMO-3-CHLOROPROPANE 0.0083 0.0083U UJ mg/kg
CHLOROMETHANE 0.0083 0.0083U UJ mg/kg

8260B 31068 SO N

1,2,3-TRICHLOROPROPANE 0.0086 0.0086U UJ mg/kg
1,2-DIBROMO-3-CHLOROPROPANE 0.0086 0.0086U UJ mg/kg

CHLOROMETHANE 0.0086 0.0086U UJ mg/kg

N = NormalSample TB = TripBlank
FD = FieldDupficate FB = FieldBlank

Page 5 of 13



Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54665

8260B 31069 SO N

1,2,3-TRICHLOROPROPANE 0.0053 O.0053U UJ mg/kg
1,2-DIBROMO-3-CHLOROPROPANE 0.0053 0.0053U UJ mg/kg

CHLOROMETHANE 0.0053 0.0053U UJ mg/kg

8L6uu _4_Tn _I"_ kJ

1,2,3-TRICHLOROPROPANE 0.0053 0.0053U UJ mgfkg

1,2-DIBROMO-3-CHLOROPROPANE 0.0053 0.0053U UJ mg/kg

CHLOROMETHANE 0.0053 0.0053U UJ mg/kg
.........................................................................................................................

8260B 31071 SO N

1,2,3-TRICHLOROPROPANE 0.0053 0.0053U UJ mg/kg

1,2-DIBROMO-3-CHLOROPROPANE 0.0053 0.0053U UJ mg/kg

CHLOROMETHANE 0.0053 0.0053U UJ mg/kg

8260B 31072 SO N

1,2,3-TRICHLOROPROPANE 0.0044 0.0044U UJ mg/kg

1,2-DI8ROMO-3-CHLOROPROPANE 0.0044 0.0044U UJ mg/kg

CHLOROMETHANE 0.0044 0.0044U UJ mg/kg
....................................................................................

8270C 31050 AQ EB

4-Nitroaniline 50 50U UJ ug/L
........................................................................................................................

°"'I " 310_ EB

4-Nitroaniline 50 50U UJ ugiL
..................................................................................................................

8270C 31064 SO N

4-Nitroaniline 3.0 3.0U UJ mg/kg
.....................................................................

8270C 31065 SO N

4-Nitroaniline 2.9 2.9U UJ mg/kg
......................................................................................................................

8270C 31066 SO N

4-Nitroaniline 2.7 2.7U UJ mg/kg

8270C 31067 SO FD

HEXACHLOROBENZENE 0.85 0.85U UJ mg/kg
..........................................................................................................................

8270C 31068 SO N

HEXACHLOROBENZENE 0.76 0.76U UJ mg/kg

N = NormalSample TB= TripBlank

FD= FieldDupficate FB= FieldBlank Page 6 of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytica|Method Field SamplelD Matrix lype Analyte RL Result Error Qualifier Units Code

SDG: 54665

8270C 31069 SO N

4-Nitroaniline 280 280U UJ mg/kg

8270C 31070 SO N

HEXACHLOROBENZENE 5.8 5,8U UJ mg/kg

8270C 31071 SO N

4-Nitroaniline 280 280U UJ mg!kg
......................................................................................................................

8270C 31072 SO N

HEXACHLOROBENZENE 0.55 0.55U UJ mg/kg

N = Normal Sample TB = TripBlank

FD =Field Duplicate FB =Field Blank Page7 of13



Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field SamplelD Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54680

6010B 31076 AQ EB

BERYLLIUM 2 0.078B J ug/L

SELENIUM 10 4.5B U ug/L

VANADIUM 10 1.6B U ug/L

..........._nln_ _in77..... ........................................................................................AQ FB
SELENIUM 10 4.6B U ug/L

SILVER 10 1.7B U ug/L
...................................................................................................

6010B 31104 SO N

BERYLLIUM 0.21 0.15B J mglkg

CHROMIUM 0.53 33.7 J mg/kg
NICKEL 0.32 44.2 J mg/kg

THALLIUM 0.53 0.53U UJ mg/kg
..........................................................................................

6010B 3! 105 SO N

ANTIMONY 5.4 Q14B J mg/kg

BERYLLIUM 0.21 0.066B U mg/kg
CADMIUM 0.21 0.098B J mg/kg

CHROMIUM 0.54 27.4 J mg/kg

NICKEL 0.32 306 J mg/kg

THALLIUM 0.54 0.54U UJ mg/kg
........................

60105] 31106 SO N

CADMIUM 0.22 0.16B J mg/kg

CHROMIUM 0.56 78.3 J mg/kg

NICKEL 0.34 55.2 J mg/kg

THALLIUM 0.56 1.5 J mg/kg
...................................................................................

6010B 31107 SO N

CHROMIUM 0.55 109 J mglkg
NICKEL 0.33 268 J mg/kg

THALLIUM 0.55 0.55U UJ mg/kg
.............................................................................................................

6010B 31108 SO N

THALLIUM 0.53 0.20B UJ mg/kg

N = NormalSample TB= TripBlank

FD =FieldDuplicate FB= FieldBlank Page 8 of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticaIMethod Field SampleID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54680

6010B 31109 SO N

CADMIUM 0.22 0.13B J mg/kg
THALLIUM 0.56 0,56U UJ mgtkg

................................................................................................................

6010B 31110 SO N

ANTIMONY 5 7 ! .5B J mg_g

ARSENIC 0.34 6.2 J mg/kg

BERYLLIUM 0.23 0.22B J mg/kg

CADMIUM 0.23 0.07113 J mg/kg

THALLIUM 0.57 0.57U UJ mg/kg
.................................................................................................................................

6010B 31111 SO FD

BERYLLIUM 0.22 0,068B U mg/kg

CADMIUM 0,22 0.042B J mg/kg

THALLIUM 0.55 0.55U UJ mg/kg
.....................................................................................................................

6010B 31112 SO N

CADMIUM 0.22 0.13B J mg/kg

THALLIUM 0.55 0.55U UJ mg/kg
......................................................................................................................

50i0B 3i i 13 SO N

CADMIUM 0.21 0,20B J mg./kg

THALLIUM 0.53 053U UJ mg/kg

747iA 31 t 10 SO N

MERCURY 0.23 0,21B J mg/kg

7471A 31111 SO FD

MERCURY 0.22 0.11B J mg/kg
..........................................................................................................................

8081A 31076 AQ EB

TOXAPHENE 1 1U UJ ug/L

8081A 31077 AQ FB

TOXAPHENE 1 1U UJ ug/L
.............................................................................................................................

8081A 31104 SO N

4,4'-DDD - 0,032 0.032U UJ mg/kg

CHLORDANE (TECHNICAL) 0.53 0.53U UJ mg/kg
TOXAPHENE 1.1 1,1U UJ mg/kg

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB=FieldBlank Page 9 of 13



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticaiMethod Field SamplelD Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54680
....................................................................................

8081A 31105 SO N
4,4'-DDD 0.032 0.032U UJ mg/kg

CHLORDANE (TECHNICAL) 0.54 0.54U UJ mg/kg
TOXAPHENE 1.! 1.1U UJ mg/kg

..........................................................................................

8081A 31106 SO N

4,4'-DDD 0.0034 0.0034U UJ mg/kg

CHLORDANE (TECHNICAL) 0.056 0.056U UJ mg/kg
TOXAPHENE 0.11 0.11U UJ mg/kg

..................................................................................................................

8081A 31107 SO N

4,4'-DDD 0.0033 0.0033U UJ mg/kg

CHLORDANE(TECHNICAL) 0.055 0.055U UJ mg/kg
TOXAPHENE 0.11 0.11U UJ mg/kg

.............................................................................................

-8081,......... 3i108 so N
4,4'-DDD 0.032 0.032U UJ mg/kg

CHLORDANE (TECHNICAL) 053 0.53U UJ mg/kg
TOXAPHENE 1.1 1.1U UJ mg/kg

............................................................................................

8081A 31109 SO N
4,4'-DDD 0.0033 0.0033U UJ mg/kg

CHLORDANE (TECHNICAL) 0.056 0.056U UJ mg/kg
TOXAPHENE 0.11 0.11U UJ mg/kg

.......................................................................

8081A 31110 SO N

4,4'-DDD 0.0034 0.0034U UJ mg/kg

CHLORDANE(TECHNICAL) 0.057 0.057U UJ mg/kg
TOXAPHENE 0.11 0.11U UJ mg/kg

.................................................................................................

8081A 31111 SO FD

4,4'-DDD 0.0033 0.0033U UJ mg/kg

CHLORDANE (TECHNICAL) 0.055 0.055U UJ mg/kg
TOXAPHENE 0.11 0.11U UJ mg/kg

N = NormalSample TB= TripBlank
FD=FieldDuplicate FB=FieldBlank Page 10of 13
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Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field SampleID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54680

8081A 31112 SO N

4,4'-DDD 0.033 0.033U UJ mg/kg
CHLORDANE(TECHNICAL) 0.55 0.55U UJ mg!kg

TOXAPHENE 1.1 1.1U UJ mg/kg
...............................................................................................................

--8081-A --- 31113 SO N

4,4'-DDD 0.0032 0.0032U UJ mg/kg

CHLORDANE (TECHNICAL) 0.063 0.053U UJ mg/kg

TOXAPHENE 0.11 0.11U UJ mg/kg

31077 AQ FB

TETRACHLOROETHENE 0.5 0.4J J ug/L
..................................................................................................................................

8260B 31104 SO N

ACETONE 0.052 0.052U UJ mg/kg

METHYLENECHLORIDE 0.0052 0.O01J J mg/kg

8260B 31105 SO N

ACETONE 0.055 0.055U UJ mg/kg

METHYLENECHLORIDE 0.0055 O.0009J J mg/kg

8260B 31106 SO N

ACETONE 0.050 0.050U UJ mg/kg

METHYLENECHLORIDE 0.0050 0.0008J J mg/kg
....................................................................................................

8260B 3t107 SO N

ACETONE 0.044 0.044U UJ mg/kg

8260B 31108 SO N

ACETONE 0.053 0.053U UJ mg/kg
METHYLENECHLORIDE 0.0053 0.001J J mg/kg

8260B 31109 SO N

ACETONE 0.056 0.056U UJ mgfkg

8260B 31110 SO N

1,2-DIBROMO-3-CHLOROPROPANE 0.0051 0.0051U UJ mg/kg
ACETONE 0.051 0.051U UJ mg/kg

CHLOROMETHANE 0.0051 0.0051U UJ mg/kg

N = Normal Sample TB : TripBlank
FD = Field Dupficate FB =Field Blank

Page 11 of 13



Overall Qualified Results

Sample Lab Unc / Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54680

8260B 31111 SO FD

1,2-DIBROMO-3-CHLOROPROPANE 0.0048 0.0048U UJ mg/kg
ACETONE 0.048 0.048U UJ mg/kg

CHLOROMETHANE 0.0048 0.0048U UJ mg/kg
.....................................................................................................................

8260B 31112 SO N

1,2-DIBROMO-3-CHLOROPROPANE 0.0052 0.0052U UJ mg/kg

ACETONE 0.052 0.052U UJ mg/kg

CHLOROMETHANE 0.0052 0.0052U UJ mg/kg
...............................................................................................................

8260B 31113 SO N

1,2-DIBROMO*3-CHLOROPROPANE 0.0048 0.0048U UJ mg/kg

ACETONE 0.048 0.048U UJ mg/kg

CHLOROMETHANE 0.0048 0.0048U UJ mg/kg
................................................................................................................

8270C 31076 AQ EB

4-Nitroaniline 50 50U UJ ug/L
..............................................................................................................

8270C 31077 AQ FB

4-Nitroaniline 50 50U UJ ug/L

8270C 31104 SO N

HEXACHLOROBENZENE 5.3 5.3U UJ mg/kg
.........................................................................................................................

8270C 31105 SO N

HEXACHLOROBENZENE 5.4 5.4U UJ mg/kg

8270C 31106 SO N

HEXACHLOROBENZENE 0.56 0.56U UJ mg/kg

8270C 31107 SO N

HEXACHLOROBENZENE 0.55 0.55U UJ mg/kg

8270C 31108 SO N

HEXACHLOROBENZENE 16 16U UJ mg/kg
......................................................................................................

8270C 31109 SO N

2,4-DINITROTOLUENE 5.6 5.6U UJ mg/kg

HEXACHLOROBENZENE " 5.6 5.6U UJ mg/kg

N-NITROSO-DI-N-PROPYLAMINE 5.6 5.6U UJ mg/kg

N = NormalSample TB= 7ripBlank

FD=FieldDuplicate FB=FieldBlank Page 12 of 13
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q t !
Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54680
...........................................................................

8270C 31110 SO N

HEXACHLOROBENZENE 0.57 0.57U UJ mg/kg

8270C 31111 SO FD

HEXACHLOROBENZENE 0.55 0.55U UJ mg/kg

o_'-/t_r _ "_4 4 ,t "_ _f'_ N

HEXACHLOROBENZENE 5.5 5.5U UJ mg/kg
..............................................................................................................................

8270C 31113 SO N

HEXACHLOROBENZENE 5.3 5,3U UJ mg/kg

N = Norma! Sample TB [] TripBlank

FD =Field Duplicate FB = FieldBlank Page 13 of 13
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Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 54665 Analysis Method : 8081A Analysis Date: 11/09/2005

LablD: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 20.850 15.0 -15.0

gamma-BHC !6.389 15.0 -15.0

4,4'-DDD 24.86 15.0 -15.0

Associated Samples

Client Sample ID Lab Sample ID
31064 05-04665-3
31065 05-04665-4
31066 05-0z_665-5
31067 05-04665-6

W

v

V:\LOGIN\CDMLAlameda\I4400calibration Oulliers.doc



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 54665 Analysis Method : 8081A Analysis Date : 11/16/2005

Lab ID: APCL

ReportedCCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

Toxaphene 21.338 15.0 -15.0

Associated Samples
Client Sample ID Lab Sample _D

31050 05-04665-1
31051 05-04665-2

V

V:\LOGIN\CDM\Alameda\14400_calibration Outliers.doc



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 54665 Analysis Method : 8081A Analysis Date : 11/10/2005
Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 18.011 150 -15.0

gamma-BHC 51.116 15.0 -15.0

Endrin 17.715 15.0 -15.0

4,4'-DDD 18,891 15.0 -15.0

Endosulfan 15.765 15.0 -!5.0

Endosulfansulfate 31.922 15,0 -15.0

Associated Samples

Client Sample ID I.ab Samp_[leID
31068 05-04665-7
31069 05-04.665-8
31070 05-04.665-9
31071 05-04665-10
31071 05-04665-11

V
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Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 54665 Analysis Method : 8081A Analysis Date : 11/10/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

Toxaphene 15.150 15.0 -15.0

AssociatedSamples
Client SamplelD Lab Sample lD

31068 05-04665-7
31069 05-04665-8
31070 05-04665-9
31071 05-04665-10
31072 05-04665-11

v

V:\LOGIN\CDM\Alameda\14400 calibration Outliers.doc



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3389- 2 Analysis Method : 8260B Analysis Date : 11/09/2005

Lab Reporting Batch : 54665 Lab ID: APCL

Reported CCV Results CCV Project Limits i

Positive %D ]- Negative %13

Relative Relative I ! 1 _'

Response Percent Response Lower I Upper Lower Upper
AnalyteName Factor Difference Factor Limit Limit Limit Limit

1,2,3-TRtCHLOROPROPANE _ 0.273 30.0 0.05 " : 25.0 : -50.0 : -25.0
.............................. ;................. _......... _ - - - , ............ I............ : - -- ; ,

1,2-DIBROMO-3-CHLOROPROPANE : 0.211 39.7 i 250 : -50.0 : -25.0 :

CHLOROMETHANE : 0.108 -27.0 25.0 '. -50.0 -25.0 :
r
[ Associated Samples

Client Sample ID Lab Sampl_E!ID

:31064 05-4665-3

31065 054665-4 i

31066 054665-5
31067 05-4665-6

:31068 05-4665-7
31069 05--4665-8
:31070 05-4665-9

:31071 05-4665-10
:31072 05-4665-1'I

V

V'

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/22/200520:44 Page 1 of 5



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3418- 2 Analysis Method : 8270C Analysis Date : 11/1412005

Lab Reporting Batch : 54665 Lab ID: APCL

ii1=1=1 i

Reported CCV Results CCV Project Limits

Relative Relative Jt -P°sitiv-e-%D-- Negatilve-°/'D_

Response Percent Response | Lower Upper Lower Upper

Analyte Name Factor Difference Factor _ Limit Limit Limit Limit

4-Nitroaniline i 0.379 25.9 0.05 25,0 -50.0 : -25.0

I Associated SamplesClient Sample ID Lab Sam_oleID
J

/:31050 05-4665-!
:31051 05-4665-2

v

qD=ProjectNumber and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/22/200520:4'4 Page 5 of 5



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3393-35 Analysis Method ; 8270C ,Analysis Date : 11/10/2005

Lab Reporting Batch • 54665 Lab ID. APCL

Reported CCV Results CCV Project Limits

t Positive %D Negative %DRelative Relative !

Response Percent Response _ Lower Upper Lower Upper

Analyte Name Factor Difference Factor _ Limit il Limit Limit Limit
j 1

4-Nitroaniline 0.397 i 31.9 0.05 ; , 25.0 -50.0 i -25.0
............................................................... L....................... '_ ' .....................

Associated Samples

Client $csmpleID Lab Sample ID

31064 05-4665-3

31065 05-4665-4
:}1066 05-4565-5

"31069 05-4565-8

"31071 05-4665-10

V

Project Number and Name: 6218.086 - Alameda Pt

ADR 70 ReportDate." 12/22/200520:44 Page 4 of 5



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3393- 2 AnalysisMethod : 8270C Analysis Date : 11/09/2005

Lab Reporting Batch : 54665 Lab ID: APCL

ReportedCCV Results CCV Project Limits !

Positive %D T- Negative %D 1
Relative Relative -----T .......... I -- -

Response Percent Response Lower UpperT Lower I Upper

Analyte Name = Factor Difference Factor Limit_ Limit__ Limit I Limit _
HEXACHLOROBENZENE , 0.193 : -26.3 0.05 250 _ -50.0 : -250 ,

..................................... '................. '.............................. '........ ' .... _ .... t

ii'i' Associated Samples
lient'Sampl_ ID -- L--ahSample 1D

131068 05-4655-7
'31070 05-4665-9

_V

Project Number and Name: 6218.086 - Alameda Pt

ADR 70 Report Date: 12/22/200520:44 Page 2 of 5



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3393-15 Analysis Method : 8270C Analysis Date : 11/10/2005

LabReporting Batch : 54665 Lab ID: APCL

Reported CCV Results CCV Project :Limits 1

I ' Positive %D ! Negative %D i

._ Relative Relative ...... -_- ..... [ --q

Response Percent Response Lower Upper[ Lower Upper I

AnalyteName Factor Difference Factor Limit Limit, Limit _ Limit_

HEXACHLOROBENZENE : 0.!96 : -25.2 005 :.............................. , ............ , .................. : 250 -50.0 -25.0

I Associated SamplesClient Sample ID Lab Sample ID

i 31067 05-4665-6

i 31072 05-4665-11

W

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/22/200520:44 Page 3 of 5



Method Blank Contamination Outlier Report (Inorganics)
Analysis Batch : 05-4865 Analysis Methed : 6010B

Lab ID: APCL

Analyte Name Concentration Blank ID

Antimony 4.998 ug/L ICB/CCB

Barium 10.258 ug/L ICB/CCB

Beryllium 0.113 ug/L ICB/CCB

Copper 1.250 ug/L ICB/CCB

Mercury 0.024 ug/L ICB/CCB

Selenium 7.837 ug/L ICB/CCE]

Silver 2.544 ug/L ICB/CCB

Thallium 4.647 ug/L ICB/CCB

Vanadium 0.948 ug/L ICB/CCB

Molybdenum 1.525 ug/L ICB/CCB

Associated Samples
Analyte Name Sample Concentration Client Sample ID Lab Sample ID

Antimony 6.8 ug/L 31050 05-04665-1
Badum 4.1 ug!L 3,1050 05-04665-1
Copper 1.9 ug/L 3"1050 05-04665-1
Mercury 0.061 ug/L 3,1050 05-04665-1
Silver 1.4 ug/L 31050 05-04665-1

Vanadium 0.94 ug/L 311050 05-04665-1
Barium 9.6 ug/L 3_1051 05-04665-2

Beryllium 0.078 ug/L 311051 05-04665-2
Copper 3.3 ug/L 311051 05-04665-2
Mercury 0.098 ug/L 31:051 05-04665-2
Selenium 3.7 ug/L 31051 05-04665-2
Thallium 3.5 ug/L 311051 05-04665-2

Vanadium 2.6 ug/L 31051 05-04665-2
Molybdenum 1.5 ug/L 31051 05-04665-2

Antimony 0.51 mgiKg 31_065 05-04665-4
Antimony 0.85 mg/Kg 3! 066 05-04665-5
Thallium 0.65 mg/Kg 3_i066 05-04665-5
Antimony 0.81 mg/Kg 31069 05-04665-8



Method Blank Outlier Report

Lab Reporting Batch : 54665 Lab 113:APCL

Analysis Method : 6010B Analysis Date : 11/10/2005

Preparation Type : 3010A Preparation Date : 11/10/2005

Method Blank Lab Sample ID : 05M2130-MB-01 Preparation Batch : 05M2130L

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 2.8 t0 ugJL B '

SILVER was qualified due to method blankcontamination in tl_efollowing associated samples:

Lab Result
Client Sample ID Lab Sample ID r)ilution Result Qual Units

_k3_050............. 05-46_-1....... 1 __1.4___B og/L __
Reporting Lab

VANADIUM Result Limit Units Qual Comments

Method Blank Result: 1.3 10 ug/L B

VANADIUMwas qualified due to method blank contamination iinthe following associated samples:

Lab ResultClient Sample ID Lab Sample ID I')ilution Result Qual Units

131050 05-4665-1 1 0.94 B ugiL

[ 31051 05-4665-2 1 2.6 B ug/L

V

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/22A2005 13:51 Page 1 of 3



Method Blank Outlier Report

Lab Reporting Batch : 54665 Lab ID: APCL

Analysis Method : 6010B Analysis Date : 11/10/2005

Preparation Type : 3050B Preparation Date : 11/10/2005

Method Blank Lab Sample ID : 05M2131-MB-01 Preparation Batch : 05M2131L

Reportiing Lab
NII;KEL Result Limit Unil_ Qual Comments

Method Blank Result: 0.060 0.3 mg!(g B

NICKEL contamination found in the method blank did not qualify any samples.

!= Reporting LabS LENIUM Result Limit Units Qual Comments

Method Blank Result: 0,34 0.5 mg/kg B

SELENIUM contamination found in the methodblank did not qualify any samples.

Reporting Lab
VANADIUM Result Limit: Units Qual Comments

Method Blank Result: 0,061 0.5 mg/kg B

VANADIUM contamination found in the method blank did not qualify any samples.

v

Project Number and Name: 6218.086 ,. Alameda Pt

ADR 7.0 Report Date." 12/22/200513:51 Page 2 of 3



Method Blank Outlier Report

Lab Reporting Batch : 54665 Lab ID: APCL

Analysis Method : 6010B Analysis Date : 11/10/2005

Preparation Type : 3050B Preparation Date : 11/! 0/2005

Method Blank Lab Sample ID : 05M2132-MB-01 Preparation Batch : 05M2132M

Reporting Lab
BERYLLIUM Result Limit Units Qual Comments

Method Blank Result: 0.0082 0.2 mg/kg B

BERYLLIUM contamination found inthe method blank did not qualify any samples.

Reporting Lab
COPPER Result Limit Units Qual Comments

Method Blank Result: 0.092 0.5 mglkg B

COPPER contamination found in the method blank did not qualify any samples.

Reporting Lab
IRON Result Limit Units Qual Comments

Method Blank Result: 0.16 3 mg/kg B

IRON contamination found in the method blank did not qualify any samples.

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 0,028 0.5 mg/kg B

SILVER contamination found in the method blank did not qualify any sarnples.

Reporting Lab
THALLIUM Result Liml't Units Qual Comments

Method Blank Result: 0.12 0.5 mg/kg B

THALLIUM contamination found in the method blank did not qualify any samples.

v
Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/22/2005 13:51 Page 3 of 3



Surrogate Recovery Outlier Report

Lab Report Batch: 54665 Lab ID: APCL

Criteria (percent) Associated
Analysis Percent Lower Upper Reject Target

Client Sample tD LabSample ID Method Dilution Matrix Surrogate Recovery Limit Limit Point Analytes

31068 05-4665~7 8260B 1.13 SO 1,2-DICHLOROETHANE-D4 125 70.0 120.0 0.0 All Target

31069 05-4665-8 8260B 0.95 SO 1,2 DICHLOROETHANE-D4 121 70.0 120.0 0.0 All Target

_rojectNumber and Name: 6218.086 - Alameda Pt

_DR7.0 ReportDate: 12/22/200513:46 Page 1 of 1



QC Outlier Report: Field Duplicates (Non-qualified Outliers)

Lab Report Batch: 54665 Lab ID: APCL

I_ _ Field Sample __t. Field Sample Duplicate 1
RPD RPD

Analysis Ana Lab ClientSample Ana Lab Dup* Criteria Result
Method Matrix Analyte Name Client Sample ID Type Result Qualifier DuplicateID Type Result Qualifier ( % ) ( % ) Units

6010B SO ANTIMONY 31068 RES 2.1 B 31067 RES 8.5 U 200.0 50 mg/kg
....... SO .... _:RSENI(_ ....................... RES 12.5 ................. RES +6.2 67.4 50 mg/kg

............................................................................................................................R-E-S......6:080........-B........-266:6........65........;_g)kg----SO CADMIUM RES 0.30 U

..............................................................................................................................................................................................................

SO COPPER RES 70.9 RES 34.1 70.1 50 mg/k9

............ SO--- I:_EAD......................... RIES --5015 .................. R-ES 13.4 116.1 50 mg/kg

................ SO MOL_'-B6i_iSM...................................... RE_;+ 0.4:1..................................... RES......6_, ........ -U........ :_0-0:0........50-....... mg)kg....

............ S()- THALLIUM .............................. RES ...... 0.76 ...... U................... RES....... -1+.4............... 2()-0.0.... 50 ........ mg)l_g-
............................................................................................................................

Note- Outfier report also includes analytes detected in one samplebut not in the related sample, i.e.,analyte was detected in the field sample but not in the field dupficate
ample, or vice versa. In this case, RPD value assigned to the field duplicate sample is 200.

ProjectNumberandName: 6218.086- AlamedaPt

ADRT'Oi I ReportDate: ,2/22J200513:55 Page l of l i



=_portingLimits Outlier Report (detected results reported below the reporting limit)

Lab Report Batch: 54665 Lab ID: APCL
i i

EDD
Analysis Lab Reporting

Client Sample ID Lab Sample ID Method Matrix Analyte Name Qualifier Result Limit Units

31050 05-4665-1 6010B AQ ANTIMONY B 68 10 ug/L

BARIUM B 4,1 10 ug/L
.......................

CHROMIUM................... B 078 5 u_/L
COPPER B 1.9 10 uglL

NICKEL B 2.3 5 ug/L

SILVER B 1.4 10 uglL

VANADIUM B 0.94 10 ug/L

7470A MERCURY B 0,061 0.5 uglL

31051 05-4685-2 6010B BARIUM B 9.6 10 ug/L

BERYLLIUM B 0.078 2 ug/L

CHROMIUM B 4,9 5 ug/L

COBALT B 0.84 5 ug/L

COPPER B 3.3 10 ug/L

MOLYBDENUM B 1.5 5 ug/L

SELENIUM B 3.7 10 ug/L

THALLIUM B 3.5 10 ug/L

VANADIUM B 2.8 10 ug/L

7470A MERCURY B 0.098 0.5 ug/L

31065 05-4665-4 6010B SO ANTIMONY B 0.51 ' 5.8 mg/kg

CADMIUM B 0.031 0.23 mg/kg

7471A MERCURY B 0.17 0.23 mg/kg

31066 05-4865-5 6010B ANTIMONY B 0.85 5.4 mg/kg

BERYLLIUM B 0.084 0.22 mg/kg

7471A MERCURY B 0,18 0.22 mg/kg
...............................................................................................................

31067 05-4665-6 6010B CADMIUM B 0.080 0.34 mg/kg

31068 05-4665-7 ANTIMONY B 2.1 . 7.6 mg/kg

31069 05-4665-8 ANTIMONY B 0.81 5.5 mg/kg

31070 05-4665-9 CADMIUM B 0.22 0.23 mg/kg

31071 05-4665-10 ANTIMONY B 0.18 5,5 mg/kg

BERYLLIUM B 0.17 0.22 mg/kg

CADMIUM B 0.20 0.22 mg/kg

W

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/22/:200513:53 Page 1 of 1



Quality Control
Outlier Rceports

SDG 05-4680 _

V



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 54680 Analysis Method: 8081A Analysis Date : 11/16/2005
Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

Toxaphene 21.338 15.0 -15.0

AssociatedSamples
Client SamplelD Lab Samp__FD

31076 05-04680-1
31077 05-04680-2

v

V
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Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 54680 Analysis Method : 8081A Analysis Date : 11/10/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

4,4'-DDD 18.158 15.0 -15.0

Associated Samples
Client Sample lD t.ab SamDle_J_lQ

31104 05-04680-3
31_05 05-04680-4
31106 05-04680-5
31107 05-04680-6
31108 05-04680-7
31109 05-04680-8
31110 05-046809
31111 05-04{380-t0
31112 05-04680-11
31113 05-04680-12

W

W'
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Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 54680 Analysis Method : 8081A Analysis Date : 11/10/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

Chlordane (Column DB-608) 16.050 15.0 -15.0

Chlordane(ColumnDB-5MS) 33.536 15.0 -15.0

AssociatedSamples

Client SamDlelD Lab Sam___lD
31104 05-04680-3
31105 05-04680-4
31106 05-04680-5
31107 05-04680-6
31108 05-04680-7
31109 05-04680-8
31110 05-04680-9
31111 05-04680-10
31112 05-04680-11
31113 05-04680-12

v

tttlllp ¸
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ContinuingCalibration(CCV)OutlierReport(Organics)
Analysis Batch : 54680 Analysis Method: 8081A Ar:alysis Date : 11/10/2005

Lab,ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

Toxaphene 15.150 15.0 -15.0

Associated Samples
Client SamplelD Lab SamplelD

31104 05-04680-3
31105 05-04.680-4
31106 05-04680-5
31107 05-04.680-6
31108 05-04.680-7
31109 05-04680-8
31110 05-04.680-9
31111 05-041380-10
31112 05-04680-11
31113 05-04680-12

W _
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Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3398- 2 Analysis Method : 8260B Analysis Date : 11/09/2005

Lab Reporting Batch • 54680 Lab ID: APCL

Reported CCV Results CCV Project Limits

Positive %D _Negati _
Relative Relative r | Lower Upper JResponse Percent Response Lower Upper

Analyte Name Factor Difference Factor Limit Limit i Limit Limit I
I

1,2-DIBROMO-3-CHLOROPROPANE 0,193 i 27.8 0.05 : 25.0 -50.0 : -25.0

ACETONE : 77.6 : 25.0 : -50.0 : -25.0 :
CHLOROMETHANE 0.107 : -27.7 25,0 : -50,0 _ -25.0

Associated Samples

Client Sample ID Lab Sample ID

31110 05-4680-9

31111 05-4680-10

31112 05-4680-11

31113 05-4680-12.

v

Project Number and Name: 6218.086 - Alameda Pt
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Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3399- 2 Analysis Method : 8260B Analysis Date : 11/09/2005

Lab Reporting Batch : 54680 Lab ID: APCL

ii

CCV Results CCV Project Limits !Reported

Positive %D Negative %D

Relative Relative = Lower UpperResponse Percent Response Lower Upper

AnalyteName Factor Difference Factor Limit Limit ! Limit Limit
ACETONE : 32.2 0.05 i 25,0 -500 : -25.0
........................................... L ............................ '................................ -'........... t

Associated Samples

Client Sample ID Lab Sample ID

31104 (]5-4680-3

:31105 (:)5-4680-4
:31106 05-4680-5

:31107 (:)5-4680-6

:31108 05-4680-7

:31109 05-4680-8

V

Project Number and Name: 6218.086 - Alameda Pt
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Continuing Calibration (CCV) Outlier Repot[ (Organics)

Analysis Batch : 05G3418- 2 Analysis Method : 8270C Analysis Date : 11/14/2005

Lab Reporting Batch : 54680 Lab ID: APCL

Reported CCV Results CCV Project Limits _]

i Positive %D __ Negative %DRelative Relative ].......Response Percent Response Lower I Upper Upper |

AnalyteName Factor Difference Factor / Limit Limit Limit I Limit /
4-Nitroaniline 0.379 i 25.9 0.05 25.0 -50.0 : -25.0 :

.... L ...................... ' ............ ".................. ' ........ '

Associated Samples

Client Sample ID L_ab Sample 113

31076 05-4680-1 !
31077 05-4680-2

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/22/200520:!3 Page 4 of 4



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3393-15 Analysis Method : 8270C Analysis Date : 11/10/2005

Lab Reporting Batch : 54680 Lab JD:APCL

l-_-epo_d ccv Resui_ - CCV Project Limits I
r

Positiw.=%D _ Negative%D
Relative Relative r ...... [ - --

Response Percent Response Lower Upper Lower /_ Upper i

AnalyteName Factor Difference Factor Limit Limit Limit / Limit I

HEXACHLOROBENZENE 0.196 i -25.2 : 0.05 25.0 -500 -25.0

Associated Samples

Client Sample ID Lab Sample ID

:31104 05-4680-3
:31105 05-4680-4

31106 05-4680-5

:31107 (}5-4680-6
:31108 05-4680-7

:31109 05-4680-8

:31110 05-4680-9
31111 05-4680-10

:31112 05-4680-11

3l 113 05-4880-12

V

Project Number and Name: 6218.086 - Alameda Pt
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Method Blank ContaminationOutlier Report (Inorganics)
Analysis Batch : 05-4680 Analysis Method : 6010B

Lab ID." APCL

Analyte Name Concentration Blank ID

Selenium 7.837 ug/L ICB/CCB

Silver 2.544 ug/L ICB/CCB

Vanadium 0.948 ug/L ICB/CCB

Associated Samples
Analyte Name Sample Concentration Client Sample ID Lab Sample ID

Selenium 4.5 ug/L 31!076 05-04680-1
Vanadium 1.6 ug/L 3! 076 05-04880-1
Selenium 4.6 ug/L 31077 05-04680-2

Silver 1.7 ug/L 31077 05-04680-2

"W



Method Blank Contamination Outlier Report (Inorganics) v,

Analysis Batch : 054680 Analysis Method : 6010B
Lab ID: APCL

Analyte Name Concentration Blank ID

Beryllium 0.312 ug/L ICB/CCB

Thallium 4.096 ug/L ICB/CCB

Associated Samples
Analyt_ Name Sample Concentration Client :SampleID Lab Sample ID

Beryllium 0.066 mg/Kg 31105 05-04680-4
Thallium 0.20 mg/Kg 31108 05-04680-7
Beryllium 0.068 mg/Kg 31111 05-04680-10

v



Method Blank Outlier Report

Lab Reporting Batch : 54680 Lab ID: APCL

Analysis M_.hod : 6010B AnalysisDate : 11/10/2005

Preparation Type : 3010A Preparation Date : 11/10/2005

Method Blank LabSample ID : 05M2130-MB-01 Preparation Batch : 05M2130L

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 2.8 10 uglt. B

SILVER was qualified due to method blankcontamination in the following associated samples:

Lab Result ]Client Sample ID Lab Sample ID Dilution Result Qual Units
31077 05-4680-2 1 1.7 B ug/L

Reporting Lab
VANADIUM Result Limit Units Qual Comments

Method Blank Result: 1.3 10 uglt. B

VANADIUMwas qualified due to method blankcontamination in the following associated samples:

Lab Result-

Client Sample ID Lab Sample ID Dilution Result Qual Units
31076 05-4680-1 1 1.6 B ug/L

_W

i i

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date," 12/22/200520:03 Page 1 of 3



Method Blank Outlier Report

Lab Reporting Batch : 54680 Lab ID: APCL

Analysis Method : 6010B Analysis Date : 11/10/2005

Preparation Type : 3050B Preparation Date : 11/10/2005

Method Blank Lab Sample ID : 05M213;.>-MB-01 Preparation Batch : 05M2132M

Reportiing Lab
BERYLLIUM Result Limilt Units Qual Comments

Method Blank Result: 0,0082 0.2 mg/kg B

BERYLLIUM contamination found inthe method blankdid not qualify any samples.

Reporting Lab
COPPER Result Limit: Units Qual Comments

Method Blank Result: 0.092 0.5 mg/kg B

COPPER contamination found in the method blankdid not qualify any samples,

Reporting Lab
IRON Result Limit: Units Qual Comments

Method Blank Result: 0.16 3 mg/kg B

IRON contamination found in the method blank did not qualify any samples.

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 0.028 0.5 mg/kg B _.

SILVER contamination found inthe method blankdid not qualify any samples,

Reportiog Lab
THALLIUM Result Limit Units Qual Comments

Method Blank Result: 0.12 0.5 mg/kg B

THALLIUM contamination found in the method blankdid not qualify any samples.

ill V

Project Number and Name: 621&086., Alameda Pt

ADR 7.0 Report Date: 12/22/2005 20:03 Page 2 of 3



Method Blank Outlier Report

Lab Reporting Batch : 54680 Lab ID: APCL

AnalysisMethod : 6010B AnalysisDate : 11/10/2005

Preparation Type : 3050B Preparation Date : 11/10/2005

Method Blank Lab Sample ID : 05M2133-MB-01 Preparation Batch : 05M2133M

Reporting Lab
COPPER Result Limit Units Qual Comments

Method Blank Result: 0,032 0.5 mglkg B

COPPER contamination 'found in the method blankdid not qualify any samples.

Reporting Lab
IRON Result Limit Units Qual Comments

Method Blank Result: 0.66 3 mglkg B

IRON contamination found in the method blank did not qualify any samples.

Reporting Lab
THALLIUM Result Limit Units Qual Comments

Method Blank Result: 0.11 0.5 mg/kg B

THALLIUM was qualified due to method blankcontamination in the following associated samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Units

_ 31108 05-4680-7 1 0.20 B mg/kg J

i

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/22./2,00520:03 Page 3 of 3



Surrogate RecoveryOutlier Report

Lab Report Batch: 54680 Lab ID: APCL

i

Criteria (percent) Associated
Analysis Percent Lower Upper Reject Target

Client Sample ID Lab Sample ID Method Dilution Matrix Surrogate Recovery Limit Limit Point Analytes

Project Number and Name: 6218.086 . Alameda Pt

,DR T.O _ ReportDate. 12/22/200519:59 Page I _



latrix Spike / Matrix Spike Duplicate Recoveryand RPD Outlier Report

Method Batch : 05G3393 Analysis Method : 8270C Analysis Date : 11/09/2005

Preparation Batch : 05G3393 Preparation Type : 3550B Preparation Date : 11/09/2005

Lab Reporting Batch : 54680 Lab ID: APCL
miNi mm m I

Reported * Project Limits (Percent)

Client Sample ID Lab Sample ID Matrix Analyte Name I Percent [ Rejection Lower Upperj Recovery RPD Point** Limit Limit RPDi i
31109MSD 05-4680-8MSD SO 2,4-DINITROTOLUENE 0 200 0.00 50.00 120.00 25.00

N-NITROSO-DI-N--PRoPY:I_MINE....... 0 .... 200 .... 0.00 25.00 120.00 25.-00
.............................................................

Associated Samples: Parentsample only 1! Client ,Sample#D Lab Sample ID (
31109 05-4680-8 "_

/

"m_ Only those PercentRecovery and/or RPD values outside project limits are listed in this report.
** Metal are also assessed against an upper rejection point of 150 percent for waters ard 200 percent for soils and sediments

Project Number and Name: 6218.086 - A,famedaPt

ADR 7.0 ReportDate: 12/22/200519:58 Page 1 of 1



QC Outlier Report: Field Duplicates (Non-qualified Outliers)

Lab Report Batch: 54680 Lab ID: APCL
i

RPD RPD

Analysis Aria Lab ClientSample Ana Lab Dup* Criteria Result
Method Matrix Analyte Name Client Sample ID Type Result Qualifier DuplicateID Type Result Qualifier ( % ) ( % ) Units

6010B SO ANTIMONY 31110 RES 1,5 B 31111 RES 5.5 U 200.0 50 mg/kg......................................................................................................................

SO ARSENIC RES 6.2 RES 3.6 53.1 50 mg/kg
......................................................................................................................................................................................

SO BERYLLIUM RES 0.22 B RES 0,068 B 105.6 50 mg/kg
...........................................................................................................................................................................................................

SO CADMIUM RES 0.071 B RES 0.042 B 51.3 50 mg/kg

'7_47:1-,_-........... SO MERcu-R-_'...................................... RES -0.21........... g ............ RES.... 0.11 - -B......... 62.5 '50 ........ mgikg-......................................................................................................................................................................................

*Note: Outlier report also includes analytes detected in one sample but not in the related sample, i.e., analytewas detected in the field sample but not in the field duplicate ]
sample, or vice versa. In this case, RPD value assigned to the field dupficate sample is 200. I

ProjectNumberandName: 6218.086. AlamedaPt

ADRT.0 _. ReportDate:12/22./200520:15 Page 1 of 1



=.portingLimits Outlier Report (detected results reported below the reporting limit)

Lab Report Batch: 54680 Lab ID: APCL

v

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/22/2:00520:05 Page 1 of 1
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=!llljt _1ii[ t , , 1 LABORATORY DATA CONSULTANTS, INC.
7750 El CaminoReal,Suite2L Carlsbad,CA 92009 Phone:760/634-0437 Fax:760/634-0439

L..DC
CDM Federal December 27, 2005
9444 Farnham Road, Suite 210
San Diego, CA 92123
ATTN: Mr. Mike Allen

SUBJECT: NAS Alameda Point Data Validation

Dear Mr. Allen,

Enclosed are the final validation reports for the fractions listed below. These SDGs were
received on December "!2, 2005.

LDC Project # 14397:

SDG # Fraction

05-4668, 05-4723 Volatiles (EPA Method SW 846 8260B)
05-4724, 05-4742 Semivolatiles (EPA Method SW 84.6 8270C)
05-4743 Pesticides (EPA Method SW 846 8081A)

Polychlorinated Biphenyls (EPA Method SW 846 8082B)
Metals (EPA Method SW 846 6010B/7471A)

The following deliverables are submitted under this report:

• Attachment I Sample ID Cross Reference and Data Review Level
• Attachment II CDM Database Qualification Summary
• Attachment II1 Overall Data Qualification Summary
• Enclosure I EPA Level III ADR Outliers

• Enclosure II EPA Level IV Manual Validation Reports

The data validation was performed in accordance with the U.S. EPA National Functional
Guidelines (NFG) for Inorganic and Organic Review (EPA 2(:)04and 1999). Where specific
guidance is not available, the data has been evaluated in a consewative manner consistent
with industry standards using professional experience. The following items were evaluated
during the review:

• Holding Times
• Sample Preservation
• Initial Calibration

• Continuing Calibration
• Blanks

• Surrogates
• Matrix Spike/Matrix Spike Duplicates
• Laboratory Control Samples
• Detection and Quantitation Limits
• Field QC Samples

14397cover.wpd



Please feel free to contact us if you have any questions.

Sincerely,

Erlinda Rauto
Operations Manager/Senior Chemist

14397cover.wpd
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Attachment I

Sample ID Cross Reference and Data Review Level

v
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Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

05-Nov-2005 31073 05-4668-1 N 3050B 6010B 3

05-Nov-2005 31073 05-4668-1 N 3550B 8081A 3

05-Nov-2005 31073 05-4668-1 N 3550B 8082 3

05-Nov-2005 31073 05-4668-1 N 3550B 8270C 3

05-Nov-2005 31073 05-4668-1 N 5035 8260B 3

05-Nov-2005 31073 05-4668-1 N 7471A 7471A 3

05-Nov-2005 31073MS 05-4668-1MS MS 5035 8260B 3

05-Nov-2005 31073MSD 05-4668-1MSD MSD 5035 8260B 3

05-Nov-2005 31074 05-4668-2 N 3050B 6010B 3

05-Nov-2005 31074 05-4668-2 N 3550B 8081A 3

05-Nov-2005 31074 05-4668-2 N 3550B 8082 3

05-Nov-2005 31074 05-4668-2 N 3550B 8270C 3

05-Nov-2005 31074 05-4668-2 N 5035 8260B 3

05-Nov-2005 31074 05-4668-2 N 7471A 7471A 3

05-Nov-2005 31075 05-4668-3 N 3050B 6010B 3

05-Nov-2005 31075 05-4668-3 N 3550B 8081A 3

05-Nov-2005 31075 05-4668-3 N 3550B 8082 3

05-Nov-2005 31075 05-4668-3 N 3550B 8270C 3

05-Nov-2005 31075 05-4668-3 N 5035 8260B 3

05-Nov-2005 31075 05-4668-3 N 7471A 7471A 3

05-Nov-2005 31208 05-4668-4 TB 5030B 8260B 3

08-Nov-2005 31127 05-4724-1 N 3010A 6010B 3

08-Nov-2005 31127 05-4724-1 N 3510C 8081A 3

08-Nov-2005 31127 05-4724-1 N 3510C 8082 3

08-Nov-2005 31127 05-4724-1 N 3510C 8270C 3

08-Nov-2005 31127 05-4724-1 N 5030B 8260B 3

III = EPALevel3DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

IV =EPALevel4 DataValidation FD =FieldDuplicate FB=FieldBlank MSD= MatrixSpikeDuplicate Page 1 of 9



Sample Cross Reference
'_Atmv

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

08-Nov-2005 31127 05-4724-1 N 7470A 7470A 3

0g-Nov-2005 31135 05-4723-1 N 3050B 60108 3

09-Nov-2005 31135 05-4723-1 N 3550B 8081A 3

09-Nov-2005 31135 05-4723-1 N 3550B 8082 3

09-Nov-2005 31135 05-4723-1 N 3550B 8270C 3

09-Nov-2005 31135 05-4723-1 N 5035 8260B 3

09-Nov-2005 31135 05.-4723-1 N 7471A 7471A 3

09-Nov-2005 31144 05-4723-10 N 3050B 6010B 3

09-Nov-2005 31144 05-4723-10 N 3550B 8081A 3

09-Nov-2005 31144 05-4723-10 N 355053 8082 3

09-Nov-2005 31144 05-4723-10 N 3550B 8270C 3

09-Nov-2005 31144 05-4723-10 N 5035 8260B 3

09-Nov-2005 31144 05-4723-10 N 7471A 7471A 3

09-Nov-2005 31145 05-4723-11 N 30508 6010B 3

09-Nov-2005 31145 05-4723-11 N 3550B 8081A 3

09-Nov-2005 31145 05-4723-11 N 3550B 8082 3

09-Nov-2005 31145 05-4723-11 N 3550B 8270C 3

09-Nov-2005 31145 05-4723-11 N 5035 8260B 3

09-Nov-2005 31145 05-4723-11 N 7471A 7471A 3

09-Nov-2005 31145MS 05-4723-11MS MS 3550B 8081A 3

09-Nov-2005 31145MS 05-4723-11MS MS 3550B 8082 3

09-Nov-2005 31145MS 05-4723-11MS MS 3550B 8270C 3

09-Nov-2005 31145MSD 05-4723-11MSD MSD 3550B 8081A 3

09-Nov-2005 31145MSD 05-4723-11MSD MSD 3550B 8082 3

09-Nov-2005 31145MSD 05-4723-11MSD MSD 3550B 8270C 3

V

09-Nov-2005 31151 05-4723-12 TB 5030B 8260B 3

III = EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = Matrix .Spike

IV = EPA Level 4 Data Validation FD = Field Duplicate FB = Field Blank MSD = MatrixSpike Dupfi_ate Page 2 of 9



SampleCrossReference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

09-Nov-2005 31136 05-4723-2 N 3050B 6010B 3

09-Nov-2005 31136 05-4723-2 N 3550B 8081A 3

09-Nov-2005 31136 05-4723-2 N 3550B 8082 3

09-Nov-2005 31136 05-4723-2 N 3550B 8270C 3

09-Nov-2005 31136 05-4723-2 N 5035 8260B 3

09-Nov-2005 31136 05-4723-2 N 7471A 7471A 3

09-Nov-2005 31137 05-4723-3 N 3050B 6010B 3

09-Nov-2005 31137 05-4723-3 N 3550B 8081A 3

09-Nov-2005 31137 05-4723-3 N 3550B 8082 3

09-Nov-2005 31137 05-4723-3 N 3550B 8270C 3

09-Nov-2005 31137 05-4723-3 N 5035 8260B 3

09-Nov-2005 31137 05-4723-3 N 7471A 7471A 3

09-Nov-2005 31138 05-4723-4 N 3050B 6010B 3

09-Nov-2005 31138 05-4723-4 N 3550B 8081A 3

09-Nov-2005 31138 05-4723-4 N 3550B 8082 3

09-Nov-2005 31138 05-4723-4 N 3550B 8270C 3

09-Nov-2005 31138 05-4723-4 N 5035 8260B 3

09-Nov-2005 31138 05-4723-4 N 7471A 7471A 3

09-Nov-2005 31139 05-4723-5 N 3050B 6010B 3

09-Nov-2005 31139 05-4723-5 N 3550B 8081A 3

09-Nov-2005 31139 05-4723-5 N 3550B 8082 3

09-Nov-2005 31139 05-4723-5 N 3550B 8270C 3

09-Nov-2005 31139 05-4723-5 N 5035 8260B 3

09-Nov-2005 31139 05-4723-5 N 7471A 7471A 3

09-Nov-2005 31140 05-4723-6 N 3050B 6010B 3

09-Nov-2005 31140 05-4723.6 N 3550B 8081A 3

III =EPALevel3 DataReview N = NormalSample TB= TripBlank MS= MatrixSpike

IV= EPALevel4 DataVafidation FD= FieldDuplicate FB= FieldBlank MSD= MatrixSpikeDuplicate Page 3 of 9



Sample Cross Reference
'_mlw

Date Sample Prep Analytical Review
Collected Field Sample ID LabSample ID Type Method Method Level

09-Nov-2005 31140 05-4723-6 N 3550B 8082 3

09-Nov-2005 31140 05-4723-6 N 3550B 8270C 3

09-Nov-2005 31140 05-4723-6 N 5035 8260B 3

09-Nov-2005 31140 05-4723-6 N 7471A 7471A 3

09-Nov-2005 31141 05-4723-7 N 3050B 6010B 3

0g-Nov-2005 31141 05-4723-7 N 3550B 8081A 3

09-Nov-2005 31141 05-4723-7 N 3550B 8082 3

09-Nov-2005 31141 05-4723-7 N 3550B 8270C 3

09-Nov-2005 31141 05-4723-7 N 503:5 8260B 3

09-Nov-2005 31141 05-4723-7 N 7471A 7471A 3

09-Nov-2005 31141MS 05-4723-7MS MS 503',5 8260B 3

09-Nov-2005 31141MSD 05-4723-7MSD MSD 5035 8260B 3

09-Nov-2005 31142 05-4723-8 N 3050B 6010B 3

09-Nov-2005 31142 05-4723-8 N 3550B 8081A 3

09-Nov-2005 31142 05-4723-8 N 3550B 8082 3

09-Nov-2005 31142 05-4723-8 N 3550B 8270C 3

09-Nov-2005 31142 05-4723-8 N 5035 8260B 3

09-Nov-2005 31142 05-4723-8 N 7471A 7471A 3

09-Nov-2005 31142DUP 05-4723-8MD DUP 3050B 6010B 3

09-Nov-2005 31142DUP 05-4723-8MD DUP 7471A 7471A 3

09-Nov-2005 31142MS 05-4723-8MS MS 3050B 6010B 3

09-Nov-2005 31142MS 05-4723-8MS MS 7471A 7471A 3

09-Nov-2005 31142MSD 05-4723-8MSD MSD 3050B 6010B 3

09-Nov-2005 31142MSD 05-4723-8MSD MSD 7471A 7471A 3

09-Nov-2005 31143 05--4723-9 FD 3050B 8010B 3

09-Nov-2005 31143 05-4723-9 FD 3550B 8081A 3

Itl =EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = Matrix Spike

IV = EPA Level 4 Data Validation FD =Field Duplicate FB = Field Blank MSD = Matrix Spike Duplicate Page 4 of 9



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

09-Nov-2005 31143 05-4723-9 FD 3550B 8082 3

09-Nov-2005 31143 05-4723-9 FD 3550B 8270C 3

09-Nov-2005 31143 05-4723-9 FD 5035 8260B 3

09-Nov-2005 31143 05-4723-9 FD 7471A 7471A 3

09-Nov-2005 31146 05-4724-2 N 3010A 6010B 3

09-Nov-2005 31146 05-4724-2 N 3510C 8081A 3

09-Nov-2005 31146 05-4724-2 N 3510C 8082 3

09-Nov-2005 31146 05-4724-2 N 3510C 8270C 3

09-Nov-2005 31146 05-4724-2 N 7470A 7470A 3

09-Nov-2005 31147 05-4724-3 N 3010A 6010B 3

09-Nov-2005 31147 05-4724-3 N 3510C 8081A 3

09-Nov-2005 31147 05-4724-3 N 3510C 8082 3

09-Nov-2005 31147 05-4724-3 N 3510C 8270C 3

09-Nov-2005 31147 05-4724-3 N 7470A 7470A 3

09-Nov-2005 31148 05-4724-4 N 3010A 6010B 3

09-Nov-2005 31148 05-4724-4 N 3510C 8081A 3

09-Nov-2005 31148 05-4724-4 N 3510C 8082 3

09-Nov-2005 31148 05-4724-4 N 3510C 8270C 3

09-Nov-2005 31148 05-4724-4 N 5030B 8260B 3

09-Nov-2005 31148 05-4724-4 N 7470A 7470A 3

09-Nov-2005 31148 05-4724-4DL N 3510C 8270C 3

09-Nov-2005 31149 05-4724-5 FD 3010A 6010B 3

09-Nov-2005 31149 05-4724-5 FD 3510C 8081A 3

09-Nov-2005 31149 05-4724-5 FD 3510C 8082 3

09-Nov-2005 31149 05-4724-5 FD 3510C 8270C 3

09-Nov-2005 31149 05-4724-5 FD 5030B 8260B 3

III = EPA Level 3 Data Review N = Normal Sample TB =Tnp Blank MS = MatrixSpike

IV = EPA Level 4 Data Validation FD = FieldDuplicate FB = FieldBlank MSD = Matr_ Spike Duplicate Page 5 of 9



SampleCrossReference

Date Sample Prep, Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

09-Nov-2005 31149 05-4724-5 FD 7470A 7470A 3

09-Nov-2005 31149 05-4724-5DL FD 3510(.3 8270C 3

09-Nov-2005 31150 05-4724-6 TB 5030B 8260B 3

09-Nov-2005 31164 05-4743-4 N 3010A 6010B 4

09-Nov-2005 31164 05.4743-4 N 3510C 8081A 4

09-Nov-2005 31164 05-4743-4 N 3510C 8082 4

09-Nov-2005 31164 05-4743-4 N 3510C 8270C 4

09-Nov-2005 31164 05-4743-4 N 503013 8260B 4

09-Nov-2005 31164 05-4743-4 N 7470A 7470A 4

09-Nov-2005 31164 05-4743--4DL N 3510C 8270C 4

09-Nov-2005 31167 05-4743-7 N 3010A 60108 4

09-Nov-2005 31167 05-4743-7 N 3510C 8270C 4

09-Nov-2005 31167 05-4743-7 N 5030B 8260B 4

09-Nov-2005 31167 05-4743-7 N 7470A 7470A 4

10-Now2005 31153 05-4742-1 TB 5030B 8260B 4

10-Nov-2005 31169 05-4742-10 N 3010A 6010B 4

10-Nov-2005 31169 05-4742-10 N 3510C 8081A 4

10-Nov-2005 31169 05-4742-10 N 3510C 8082 4

10-Nov-2005 31169 05-4742-10 N 3510C 8270C 4

10-Nov-2005 31169 05-4742-10 N 5030B 8260B 4

10-Nov-2005 31169 05-4742-10 N 7470A 7470A 4

10-Nov-2005 31169 05-4742-10DL N 3510C 8270C 4

10-Nov-2005 31170 05-4742-11 N 5030B 8260B 4

10-Nov-2005 31171 05-4.742-12 N 5030B 8260B 4

10-Nov-2005 31172 05-4742-13 N 3010A 6010B 4

10-Nov-2005 31172 05-4742-13 N 3510C 8081A 4

III = EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS =Matrix Spike

IV = EPA Level 4 Data Validation FD = FieldDuplicate FB = FieldBlank MSD =Matrix SpikeDuplicate Page 6 of 9



SampleCrossReference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

10-Nov-2005 31172 05-4742-13 N 3510C 8082 4

10-Nov-2005 31172 05-4742-13 N 3510C 8270C 4

10-Nov-2005 31172 05-4742-13 N 5030B 8260B 4

10-Nov-2005 31172 05-4742-13 N 7470A 7470A 4

10-Nov-2005 31153MS 05-4742-1MS MS 5030B 8260B 4

10-Nov-2005 31153MSD 05-4742-1MSD MSD 5030B 8260B 4

10-Nov-2005 31154 05-4742-2 TB 5030B 8260B 4

10-Nov-2005 31155 05-4742-3 EB 3010A 6010B 4

10-Nov-2005 31155 05-4742-3 EB 3510C 8081A 4

10-Nov-2005 31155 05-4742-3 EB 3510C 8082 4

10-Nov-2005 31155 05-4742-3 EB 3510C 8270C 4

10-Nov-2005 31155 05-4742-3 EB 5030B 8260B 4

10-Nov-2005 31155 05-4742-3 EB 7470A 7470A 4

10-Nov-2005 31156 05-4742-4 N 3050B 6010B 4

10-Nov-2005 31156 05-4742-4 N 3550B 8081A 4

10-Nov-2005 31156 05-4742-4 N 3550B 8082 4

10-Nov-2005 31156 05-4742-4 N 3550B 8270C 4

10-Nov-2005 31156 05-4742-4 N 5035 8260B 4

10-Nov-2005 31156 05-4742-4 N 7471A 7471A 4

10-Nov-2005 31157 05-4742-5 N 3050B 6010B 4

10-Nov-2005 31157 05-4742-5 N 3550B 8081A 4

10-Nov-2005 31157 05-4742-5 N 3550B 8082 4

10-Nov-2005 31157 05-4742-5 N 3550B 8270C 4

10-Nov-2005 31157 05-4742-5 N 5035 8260B 4

10-Nov-2005 31157 05-4742-5 N 7471A 7471A 4

10-Nov-2005 31158 05-4742-6 N 3050B 6010B 4

III =EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = MatrixSpike

IV = EPA Level 4 Data Validation FD = FieldDupficate FB = Field Blank MSD = MatrixSpike Duplicate Page 7 of 9



Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

=

10-Nov-2005 31158 05-4742-6 N 3550B 8081A 4

10-Nov-2005 31158 05.4742-6 N 3550B 8082 4

10-Nov-2005 31158 05.4742-6 N 3550B 8270C 4

10-Nov-2005 31158 05-4742-6 N 5035 8260B 4

10-Nov-2005 31158 05-4742-6 N 7471A 7471A 4

10-Nov-2005 31159 05-4742-7 N 3050B 6010B 4

10-Nov-2005 31159 05.4742-7 N 3550B 8081A 4

10-Nov-2005 31159 05-4742-7 N 3550B 8082 4

10-Nov-2005 31159 05.4742-7 N 3550B 8270C 4

10-Nov-2005 31159 05-4742-7 N 503!5 8260B 4

10-Nov-2005 31159 05-4742-7 N 7471A 7471A 4

10-Nov-2005 31160 05-4742-8 N 3050B 6010B 4

10-Nov-2005 31160 05-4742-8 N 3550B 8081A 4

10-Nov-2005 31160 05-4742-8 N 3550B 8082 4

10-Nov-2005 31160 05-4742-8 N 3550B 8270C 4

10-Nov-2005 31160 05-4742-8 N 5035 8260B 4

10-Nov-2005 31160 05-4742-8 N 7471A 7471A 4

10-Nov-2005 31161 05.4742-9 N 3050B 6010B 4

10-Nov-2005 31161 05-4742-9 N 3550B 8081A 4

10-Nov-2005 31161 05.4742-9 N 355(_B 8082 4

10-Nov-2005 31161 05-4742-9 N 3550B 8270C 4

10-Nov-2005 31161 05-4742-9 N 5035 8260B 4

10-Nov-2005 31161 05-4742-9 N 7471A 7471A 4

10-Nov-2005 31152 05-4743-1 TB 5030B 8260B 4

10-Nov-2005 31162 05.4743-2 N 5030B 8260B 4

10-Nov-2005 31162MS 05-4743-2MS MS 5030B 8260B 4

Ill = EPALevel3 DataReview N = NormalSample TB= TripBlank MS= Matrix:Spike
IV =EPALevel4DataValidation FD= FieldDuplicate FB= FieldBlank MSD= MatrixSpikeDup±'i,:ate
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Sample Cross Reference

Date Sample Prep Analytical Review
Collected Field Sample ID Lab Sample ID Type Method Method Level

10-Nov-2005 31162MSD 05-4743-2MSD MSD 5030B 8260B 4

10-Nov-2005 31163 05-4743-3 N 3010A 6010B 4

10-Nov-2005 31163 05-4743-3 N 3510C 8061A 4

10-Nov-2005 31163 05-4743-3 N 3510C 8082 4

10-Nov-2005 31163 05-4743-3 N 5030B 8260B 4

10-Nov-2005 31163 05-4743-3 N 7470A 7470A 4

10-Nov-2005 31165 05-4743-5 N 3010A 6010B 4

10-Nov-2005 31165 05-4743-5 N 3510C 8081A 4

10-Nov-2005 31165 05-4743-5 N 3510C 8082 4

10-Nov-2005 31165 05-4743-5 N 3510C 8270C 4

10-Nov-2005 31165 05-4743-5 N 5030B 8260B 4

10-Nov-2005 31165 05.4743-5 N 7470A 7470A 4

10-Nov-2005 31166 05..4743-6 N 5030B 8260B 4

10-Nov-2005 31168 05-4743-8 EB 3010A 6010B 4

10-Nov-2005 31168 05-4743-8 EB 3510C 8081A 4

10-Nov-2005 31168 05-4743-8 EB 3510C 8082 4

10-Nov-2005 31168 05-4743-8 EB 3510C 8270C 4

10-Nov-2005 31168 05-4743-8 EB 5030B 8260B 4

10-Nov-2005 31168 05-4743-8 EB 7470A 7470A 4

10-Nov-2005 31168DUP 05-4743-8MD DUP 7470A 7470A 4

10-Nov-2005 31168MS 05-4743-8MS MS 7470A 7470A 4

10-Nov-2005 31168MSD 05-4743-8MSD MSD 7470A 7470A 4

10-Nov-2005 31173 05-4743-9 N 3010A 6010B 4

10-Nov-2005 31173 05-4743-9 N 5030B 8260B 4

10-Nov-2005 31173 05-4743-9 N 7470A 7470A 4

III = EPA Level 3 Data Review N = Normal Sample TB = TripBlank MS = MatrixSpike

IV =EPA Level 4 Data Validation FD = FieldDuplicate FB = FieldBlank MSD = MatrixSpike Duplicate Page 9 of 9
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CDM Federal Programs ProjectNo# 14397

Reason for Qualified Results
SDGNos. • 54668,54723,54724,54742,54743

Non

Sample Del Group Detected Detected
( SDG ) Sample/D Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54668 31073 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54668 31073 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54668 31073 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54668 31073 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54668 31073 8082 12674112 J AROCLOR1016 Continuingcalibrationpercentdifference

54668 31073 8082 11104282 J AROCLOR1221 Continuingcalibration )ercentdifference

54668 31073 8082 11141165 J AROCLOR1232 Continuingcalibration )ercentdifference

54668 31073 8260B 74873 J CHLOROMETHANE Continuingcalibration )ercentdifference

54668 31074 8081A 72548 J 4,4'-DDD Continuingcalibration )ercentdifference

54668 31074 8081A 319846 J ALPHA-BHC Continuingcalibration)ercentdifference

54668 31074 8081A 115297 J ENDOSULFAN Continuingcalibration)ercentdifference

54668 31074 8081A 1031078 J ENDOSULFANSULFATE Continuingcalibration)ercentdifference

54668 31074 8082 12674112 J AROCLOR1016 Continuingcalibration_ercentdifference

54668 31074 8082 11104282 J AROCLOR1221 Continuingcalibration)ercentdifference

54668 31074 8082 11141165 J AROCLOR1232 Continuingcalibration)ercentdifference

54668 31074 8260B 74873 J CHLOROMETHANE Continuingcalibration_ercentdifference

54668 31075 6010B 7440360 U ANTIMONY Presentinmethodblank

54668 31075 8081A 72548 J 4,4'-DDD Continuingcalibrationpercentdifference

54668 31075 8081A 319846 J ALPHA-BHC Continuingcalibrationpercentdifference

54668 31075 8081A 115297 J ENDOSULFAN Continuingcalibrationpercentdifference

54668.... 31075 ..... 808iA, -- 1031078 ....... J ENDOSULFANSULFATE Continuingcalibrationpercentdifference

54668 31075 8082 12674112 J AROCLOR1016 Continuingcalibrationpercentdifference

54668 31075 8082 11104282 J AROCLOR1221 Continuingcalibrationpercentdifference

54668 31075 8082 11141165 J AROCLOR1232 Continuingcalibrationpercentdifference

54668 31075 8260B 74873 J CHLOROMETHANE Continuingcalibrationpercentdifference

54723 31135 6010B 7440360 U ANTIMONY Present in methodblank

54723 31135 6010B 7440473 J CHROMIUM Lab DuplicateRPD

54723 31135 6010B 7440508 J COPPER Lab DuplicateRPD

54723 31136 6010B 7440360 U ANTIMONY Presentin methodblank

54723 31136 6010B 7440473 J CHROMIUM Lab DuplicateRPD

54723 31136 6010B 7440508 J COPPER Lab DuplicateRPD

54723 31137 6010B 7440360 U ANTIMONY Presentin methodblank
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( CDM Federal P( ,'arns ProjectNo# : 14397 (

Reason for Qualified Results
SDGNos. • 54668,54723,54724,54742,54743

Non

Sample Del Group Detected Detected
( SDG) Sample ID TestMethod CAS No. Quafifier Qualifier Analyte Name Reason

54723 31137 6010B 7440473 J CHROMIUM LabDuplicateRPD

54723 31137 6010B 7440508 J COPPER LabDuplicateRPD

54723 31138 6010B 7440360 U ANTIMONY Presentinmethodblank

54723 31138 6010B 7440473 J CHROMIUM LabDuplicateRPD

54723 31138 6010B 7440508 J COPPER LabDuplicateRPD

54723 31138 8260B 75092 U METHYLENECHLORIDE Present inmethodblank

54723 31139 6010B 7440473 J CHROMIUM LabDuplicateRPD

54723 31139 6010B 7440508 J COPPER Lab DuplicateRPD

54723 31140 6010B 7440473 J CHROMIUM Lab DuplicateRPD

54723 31140 6010B 7440508 J COPPER LabDuplicateRPD

54723 31141 6010B 7440360 U ANTIMONY Presentinmethodblank

54723 31141 6010B 7440473 J CHROMIUM LabDuplicateRPD

54723 31141 6010B 7440508 J COPPER LabDuplicateRPD

54723 31142 6010B 7440360 U ANTIMONY Presentin methodblank

54723 31142 6010B 7440473 J CHROMIUM LabDuplicateRPD

54723 31142 6010B 7440508 J COPPER Lab DuplicateRPD

54723 31142DUP 6010B 7440473 J CHROMIUM LabDuplicateRPD

54723 31142DUP 6010B 7440508 J COPPER LabDuplicateRPD

54723 31143 6010B 7440473 J CHROMIUM LabDuplicateRPD

54723 31143 6010B 7440508 J COPPER LabDuplicateRPD

54723 31144 6010B 7440360 U ANTIMONY Presentinmethodblank

54723 31144 6010B 7440473 J CHROMIUM Lab DuplicateRPD

54723 31144 6010B 7440508 J COPPER Lab DuplicateRPD

54723 31145 6010B 7440360 U ANTIMONY Presentinmethodblank

54723 31145 6010B 7440473 J CHROMIUM LabDuplicateRPD

54723 31i45 6010B 7440508 J COPPER LabDuplicateRPD

54724 31127 6010B 7440439 U CADMIUM Presentinmethodblank

54724 31127 6010B 7439921 U LEAD Presentin methodblank

54724 31127 6010B 7439987 U MOLYBDENUM Presentin methodblank

54724 31127 8081A 8001352 J TOXAPHENE Continuingcalibrationpercentdifference

54724 31146 6010B 7440382 U ARSENIC Presentinmethodblank

54724 31146 6010B 7440439 U CADMIUM Presentinmethodblank
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CDM Federal Programs ProjectNo# 14397

Reason for Qualified Results
SDGNos.• 54668,54723,54724,54742,54743

Non

Sample Del Group Detected Detected
( SDG) Sample/D Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54724 31146 6010B 7439921 U LEAD Presentin methodblank

54724 31146 8081A 8001352 J TOXAPHENE Continuingcalibrationpercentdifference
54724 31147 6010B 7440439 U CADMIUM Presentin methodblank

54724 31147 6010B 7439921 U LEAD Presentin methodblank

54724 31147 6010B 7439987 U MOLYBDENUM Presentin methodblank

54724 31147 8081A 8001352 J TOXAPHENE Continuingcalibrationpercentdifference

54724 31148 6010B 7440439 U CADMIUM Presentin methodblank

54724 31148 6010B 7439921 U LEAD Presentin methodblank

54724 31148 6010B 7439987 U MOLYBDENUM Presentin methodblank

54724 31148 8081A 8001352 J TOXAPHENE Continuingcalibrationpercentdifference

54724 31149 6010B 7440439 U CADMIUM Presentinmethodblank

54724 31149 6010B 7439987 U MOLYBDENUM Presentinmethodblank

54724 31149 8081A 8001352 J TOXAPHENE Continuingcalibrationpercentdifference

54742 31155 6010B 7440382 U ARSENIC Presentinmethodblank

54742 31155 6010B 7440439 U CADMIUM Presentinmethodblank

54742 31155 6010B 7440508 U COPPER Presentinmethod blank

54742 31155 6010B 7439987 U MOLYBDENUM Presentinmethodblank

54742 31155 6010B 7440666 U ZINC Presentinmethodblank

54742 31155 7470A 7439976 U MERCURY Presentinmethodblank

54742 31155 8081A 8001352 J TOXAPHENE Continuingcalibrationpercentdifference
54742 31155 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54742 31156 6010B 7440360 U ANTIMONY Presentinmethodblank

54742 31156 6010B 7440439 U CADMIUM Presentinequipmentblank

54742 31156 6010B 7440473 J CHROMIUM LabDuplicateRPD

54742 31156 6010B 7440508 J COPPER LabDuplicateRPD

54742 31156 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54742 31157 6010B 7440360 U ANTIMONY Presentin methodblank

54742 31157 6010B 7440439 U CADMIUM Presentinequipmentblank

54742 31157 6010B 7440473 J CHROMIUM LabDuplicateRPD

54742 31157 6010B 7440508 J COPPER LabDuplicateRPD

54742 31157 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54742 31158 6010B 7440360 U ANTIMONY Presentinmethodblank



( CDM Federal P_ ams ProjectNo#: 14397 (

Reason for Qualified Results
SDGNos." 54668,54723,54724,54742,54743

Non

SampleDel Group Detected Detected
( SDG) SampleID Test Method CAS No. Qualifier Qualifier Ana/yte Name Reason

54742 31158 6010B 7440439 U CADMIUM Presentinequipmentblank

54742 31158 6010B 7440473 J CHROMIUM LabDuplicateRPD

54742 31158 6010B 7440508 J COPPER LabDuplicateRPD

54742 31158 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54742 31159 6010B 7440360 U ANTIMONY Presentinmethodblank

54742 31159 6010B 7440439 U CADMIUM Presentinequipmentblank

54742 3i 159 " 6010B 7440473 J CHROMIUM LabDuplicateRPD

54742 31159 6010B 7440508 J COPPER LabDuplicateRPD

54742 31159 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54742 31160 6010B 7440360 U ANTIMONY Presentin methodblank

54742 31160 6010B 7440439 U CADMIUM Presentinequipmentblank

54742 31160 6010B 7440473 J CHROMIUM LabDuplicateRPD

54742 31160 6010B 7440508 J COPPER LabDuplicateRPD

54742 31160 8260B 67641 J ACETONE Continuingcalibrationpercentdifference
54742 31161 6010B 7440360 U ANTIMONY Presentinmethodblank

54742 31161 6010B 7440439 U CADMIUM Presentinequipmentblank

54742 31161 6010B 7440473 J CHROMIUM LabDuplicateRPD

54742 31161 6010B 7440508 J COPPER LabDuplicateRPD

54742 31161 8260B 67641 J ACETONE Continuingcalibrationpercentdifference

54742 31169 6010B 7440360 U ANTIMONY Presentinmethodblank

54742 31169 6010B 7440439 U CADMIUM Presentin equipmentblank

54742 31169 6010B 7440473 U CHROMIUM Presentinequipmentblank

54742 31169 6010B 7440508 U COPPER Presentinequipmentblank

54742 31169 6010B 7439921 U LEAD Presentinequipmentblank

54742 31169 6010B 7439987 U MOLYBDENUM Presentinequipmentblank

54742 31169 6010B 7440020 U NICKEL Presentinequipmentblank

54742 31169 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54742 31172 6010B 7440360 U ANTIMONY Presentinmethodblank

54742 31172 6010B 7440439 U CADMIUM Presentin equipmentblank

54742 31172 6010B 7440473 U CHROMIUM Presentinequipmentblank

54742 31172 6010B 7439921 U LEAD Presentinequipmentblank

54742 31172 6010B 7439987 U MOLYBDENUM Presentinequipmentblank
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CDM Federal Programs Project No # 14397

Reason for Qualified Results
SDG Nos. : 54668,54723,54724,54742,54743

Non

Sample Del Group Detected Detected
( SDG) Sample ID Test Method CAS No. Qualifier Qualifier Analyte Name Reason

54742 31172 8081A 8001352 J TOXAPHENE Continuingcalibrationpercentdifference

54742 31172 8270C 100016 J 4-Nitroaniline Continuingcalibrationpercentdifference

54743 31152 8260B 120821 J 1,2,4-TRICHLOROBENZENE Continuingcalibrationpercentdifference

54743 31152 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercentdifference

54743 31162 8260B 120821 J 1,2,4-TRICHLOROBENZENE Continuingcalibrationpercentdifference

54743 31162 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercentdifference

54743 31163 6010B 7440439 U CADMIUM Presentinequipmentblank

54743 31163 6010B 7440508 U COPPER Presentinequipmentblank

54743 31163 6010B 7439921 U LEAD Presentinequipmentblank

54743 31163 6010B 7440666 U ZINC Presentinequipmentblank

54743 31163 7470A 7439976 U MERCURY Presentin equipmentblank

54743 31163 8260B 120821 J 1,2,4-TRICHLOROBENZENE Continuingcalibrationpercentdifference

54743 31163 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercentdifference

54743 31165 6010B 7440382 U ARSENIC Presentin equipmentblank

54743 31165 6010B 7440439 U CADMIUM Presentin equipmentblank

54743 31165 6010B 7439921 U LEAD Present in equipmentblank

54743 31165 8260B 120821 J 1,2,4-TRICHLOROBENZENE Continuingcalibrationpercentdifference

54743 31165 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercentdifference

54743 31166 8260B 120821 J 1,2,4-TRICHLOROBENZENE Continuingcalibrationpercentdifference

54743 31166 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercentdifference

54743 31167 6010B 7439987 U MOLYBDENUM Presentin methodblank

54743 31168 6010B 7440382 U ARSENIC Presentin methodblank

54743 31168 6010B 7440508 U COPPER Present in methodblank

54743- 31168 6010B 7440666 U ZINC Presentin methodblank

54743 31173 6010B 7440439 U CADMIUM Present in equipmentblank

54743 31173 6010B 7439921 U LEAD Presentin equipmentblank

54743 31173 8260B 120821 J 1,2,4-TRICHLOROBENZENE Continuingcalibrationpercentdifference

54743 31173 8260B 75718 J DICHLORODIFLUOROMETHANE Continuingcalibrationpercent difference
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Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54668
................................................................................................................

5010B 31073 SO N

BERYLLIUM 0.21 0.19B J mgikg
..........................................................................................................................

6010B 31074 SO N

ANTIMONY 5.8 2.3B J mg/kg

6010B 31075 SO N

ANTIMONY 5.6 0.36B U mg/kg

CADMIUM 022 0.033B J mg/kg

7471A 31073 SO N

MERCURY 0.21 0.19B J mg/kg

7471A 31075 SO N

MERCURY 0.22 0.21B J mg/kg

8081A 31073 SO N

4,4'-DDD 0.032 0.032U UJ mgikg

ALPHA-BHC 0.018 0.018U UJ mg/kg

ENDOSULFAN 0.018 0.018U UJ mg/kg

ENDOSULFANSULFATE 0.053 0.053U UJ mg/kg

8081A 31074 SO N

4,4'-DDD 0.0035 0.0035U UJ mg/kg

ALPHA-BHC 0.0020 0.0020U UJ mg/kg

ENDOSULFAN 0.0020 0.0020U UJ mg/kg

ENDOSULFANSULFATE 0.0058 0.0058U UJ mg/kg

8081A 31075 SO N

4,4'-DDD 0.0034 0.0034U UJ mg/kg
ALPHA-BHC 0.0019 0.0019U UJ mg/kg

ENDOSULFAN 0.0019 0.0019U UJ mg/kg

ENDOSULFANSULFATE 0.0056 0.0056U UJ mg/kg

8082 31073 SO N

AROCLOR1016 0.035 0.035U UJ mg/kg

AROCLOR!221 0.070 0.070U UJ mglkg

AROCLOR1232 0.035 0.035U UJ mg/kg

N = NormalSample TB= TripBlank
FD= FieldDuplicate FB= FieldBlank

Page 1 of 15
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54668
...................................................................................................................................

8082 31074 SO N

AROCLOR 1016 0.038 0.038U UJ mg/kg

AROCLOR 1221 0.076 0.076U UJ mg/kg
AROCLOR 1232 0.038 0.038U UJ mg/kg

8082 31075 SO N
AROCLOR1016 0.037 0.037U UJ mg/kg

AROCLOR1221 0.074 0.074U UJ mg/kg

AROCLOR1232 0.037 0.037U UJ mg/kg

8260B 31073 SO N
CHLOROMETHANE 0.0045 0.0045U UJ mg/kg

8260B 31074 SO N

CHLOROMETHANE 0.0051 0.0051U UJ mg/kg

8260B 31075 SO N

CHLOROMETHANE 0.0053 0.0053U UJ mg/kg

N = Normal Sample TB = TripBlank

FD =Field Duplicate FB = FieldBlank Page 2 of 15
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N = NormalSample TB= TripBlank

FD=FieldDuplicate FB= FieldBlank Page 3 of 15
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54724

6010B 31127 AQ N

ANTIMONY 10 7.0B J ug/L
CADMIUM 2 0.64B U uglL

COBALT 5 1.3B J ug/L

LEAD 5 7.5 U ug/L

MOLYBDENUM 5 6.6 U ug/L
...............................................................................................................................................................................

6010B 31146 AQ N

ANTIMONY 10 8.1B J ug/L

ARSENIC 5 14.0 U ug/L

CADMIUM 2 0.81B U ug/L
LEAD 5 6.2 U uglL

NICKEL 5 1.3B J ug/L

6010B 31147 AQ N

CADMIUM 2 0.72B U ug/L

CHROMIUM 5 4.1B J ug/L

COBALT 5 0.99B J ug/L
LEAD 5 5.5 U ug/L

MOLYBDENUM 5 4.2B U ug/L

NICKEL 5 1.7B J ug/L
.............................................................................................................................................................

6010B 31148 AQ N

ANTIMONY 10 8,9B J ug/L

BERYLLIUM 2 0.078B J ug/L

CADMIUM 2 0.89B U ug/L

COBALT 5 1.5B J uglL

LEAD 5 8.1 UJ ug/L
MOLYBDENUM 5 5.9 U ug/L

NICKEL 5 0.71B J ug/L

VANADIUM 10 6.7B J ug/L

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB= FieldBlank Page 5 of 15
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N = Normal Sample TB = TripBlank

FD =Field Duplicate FB = FieldBlank Page 6 of 15



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54724
...........................................................................................................................................................

8270C 31146 AQ N

BIS(2-ETHYLHEXYL)PHTHALATE 10 7J J ug/L
METHYLNAPHTHALENE(TOTAL) 10 4J J ug/L
PHENANTHRENE 10 3J J ug/L

8270C 31147 AQ N

ACENAPHTHENE 10 5J J ug/L

FLUORANTHENE 10 2J J ug/L

NAPHTHALENE 10 2J J ug/L

PHENANTHRENE 10 4J J ug/L

PYRENE 10 3J J ug/L
.................................................................................................................................................................

8270C 31148 AQ N

ACENAPHTHENE 500 100 J ug/L

BENZO(A)ANTHRACENE 10 2J J ug/L
BENZO(A)PYRENE 10 3J J ug/L

BENZO(B)FLUORANTHENE 10 2J J ug/L

BENZO(G,H,I)PERYLENE 10 1J J ug/L
CHRYSENE I0 4J J ug/L

DIBENZOFURAN 10 6J J ug/L
................................................................................................................................................................

8270C 31149 AQ FD

ACENAPHTHENE 500 130 J ug/L

BENZO(A)ANTHRACENE 10 2J J Ug/L

BENZO(A)PYRENE 10 2J J uglL
BENZO(B)FLUORANTHENE 10 2J J ug/L

BENZO(G,H,I)PERYLENE 10 2J J ug/L

CHRYSENE 10 3J J ug/L
DIBENZOFURAN 10 6J J ug/L

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB= FieldBlank Page7 of 15
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Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54742
...............................................................................................................................................................................

6010B 31155 AQ EB

ARSENIC 5 5.0 U ug/L

BARIUM 10 1.3B J ug/L
CADMIUM 2 3.1 U ug/L

CHROMIUM 5 2.0B J ug/L

COPPER 10 3.1B U ug/L

MOLYBDENUM 5 1.6B U ug/L

NICKEL 5 0.80B J ug/L
ZINC 10 9.6B U ug/L

6010B 31156 SO N

ANTIMONY 5.5 0.46B U mg/kg

CADMIUM 0.22 0.52 U mg/kg

CHROMIUM 0.55 65.0 J mg/kg
COPPER 0.55 118 J mg/kg

6010B 31157 SO N

ANTIMONY 5.6 0.56B U mg/kg

BERYLLIUM 0.22 O_080B J mg!kg

CADMIUM 0.22 0.64 U mg/kg

CHROMIUM 0.56 123 J mg/kg
COPPER 0.56 86.5 J mg/kg

6010B 31158 SO N

ANTIMONY 5.4 0.31B U mglkg

CADMIUM 0.21 0.35 U mg/kg

CHROMIUM 0.54 19.3 J mg/kg

COPPER 0.54 37.1 J mg/kg

6010B 31159 SO N

ANTIMONY 5.2 1.5B U mg/kg

CADMIUM 0.21 0.56 U mg/kg

CHROMIUM 0.52 11.9 J mg/kg

COPPER 0.52 13.4 J mg/kg

N = NormalSample TB = TripBlank

FD =FieldDuplicate FB = FieldBlank Page8 of15



Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54742
........................................................................................................................................

6010B 31180 SO N

ANTIMONY 5.3 0.92B U mg/kg

CADMIUM 0.21 0.48 U mg/kg

CHROMIUM 0.53 55.3 J mg/kg

COPPER 0.53 72.2 J mg/kg

6010B 31161 SO N

ANTIMONY 5.4 0.81B U mg/kg
CADMIUM 0.22 0.49 U mg/kg

CHROMIUM 0.54 28.3 J mg/kg

COPPER 0.54 44.9 J mg/kg

6010B 31169 AQ N

ANTIMONY 10 12.2 U ug/L

CADMIUM 2 2.2 U ug/L
CHROMIUM 5 7.8 U ug/L

COBALT 5 1.5B J ug/L

COPPER 10 0.95B U ug/L

LEAD 5 t6.6 U ug/L
MOLYBDENUM 5 4.4B U ug/L

NICKEL 5 0.82B U ug/L

VANADIUM 10 1.4B J uglL

6010B 31172 AQ N

ANTIMONY 10 6.7B U ug/L

CADMIUM 2 2.6 U ug/L

CHROMIUM 5 6.1 U ug/L

COBALT 5 0.99B J ug/L
LEAD 5 20.1 U ug/L

MOLYBDENUM 5 5.1 U ug/L

VANADIUM 10 1.6B J ug/L

7470A 31155 AQ EB

MERCURY 0.5 0.18B U ug/L

7471A 31160 SO N

MERCURY 0.21 0.18B J mg/kg

N = NormalSample TB= TripBlank
FD= FieldDuplicate FB= FieldBlank

Page 9 of 15
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N = Normal Sample TB = TripBlank

FD =Field Duplicate FB =Field Blank Page10of 15



Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54742
.................................................................................................................................

8270C 31169 AQ N

4-Nitroaniline 50 50U UJ ug/L

ACENAPHTHYLENE 10 4J J ug/L

ANTHRACENE 10 2J J ug/L
BENZO(A)PYRENE 10 2J J ug/L

BIS(2-ETHYLHEXYL)PHTHALATE 10 2J J ug/L

PHENANTHRENE 10 5J J ug/L
.......................................................................................................

8270C 31172 AQ N

4-Nitroaniline 50 50U UJ ug/L

NAPHTHALENE 10 3J J ug/L

PYRENE 10 2J J ug/L

N = NormalSample TB= TripBlank
FD=FieldDuplicate FB=FieldBlank

Page 11 of 15
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Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54743

6010B 31163 AQ N

ANTIMONY 10 9.1B J ug/L

CADMIUM 2 46.6 U ug/L

COBALT 5 2.1B J ug/L
COPPER 10 6.2B U ug/L

LEAD 5 214 U ug/L

VANADIUM 10 8.2B J ug/L

ZINC 10 11.7 U ug/L
.....................................................................................................................................................................

6010B 31164 AQ N

ANTIMONY 10 7.9B J ug/L

BERYLLIUM 2 0.087B J ug/L

VANADIUM 10 3.9B J ug/L

6010B 31165 AQ N

ARSENIC 5 11.8 U ug/L

CADMIUM 2 6.3 U ug/L

COBALT 5 2.2B J ug/L

LEAD 5 33 7 U uglL
.........................................................................................................................

6010B 31167 AQ N

BERYLLIUM 2 0.088B J ug/L

COBALT 5 1.8B J ug/L

IRON 50 49.4B J ug/L

MOLYBDENUM 5 8.1 U ug/L
NICKEL 5 0.67B J ug/L

VANADIUM 10 7.0B J uglL
..................................................................................................................................................................................

6010B 31168 AQ EB

ARSENIC 5 4.4B U ug/L

BARIUM 10 0.82B J ug/L

CHROMIUM 5 1.0B J ug/L

COPPER 10 4.0B U ug/L

IRON 50 21.3B J ug/L
NICKEL 5 0.74B J ug/L

ZINC 10 10.9 U ug/L

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB=FieldBlank Page 12 of 15



Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54743

6010B 31173 AQ N

ANTIMONY 10 8.5B J ug/L

CADMIUM 2 33.7 LJ ug/L

LEAD 5 213 U ug/L

7470A 31163 AQ N

MERCURY 0.5 0.035B U ug/L

7470A 31168 AQ EB

MERCURY 0.5 0.28B J ug/L

8260B 31152 AQ TB

1,2,4-TRICHLOROBENZENE 0.5 0.5U UJ ug/L

DICHLORODIFLUOROMETHANE 1 1U UJ ug/L

8260B 31162 AQ N

1,2,4-TRICHLOROBENZENE 0.5 0.SU UJ ug/L

DICHLORODIFLUOROMETHANE 1 1U UJ ug/L

8260B 31163 AQ N

1,2,4-TRICHLOROBENZENE 0.5 0.5U UJ ug!L

ACETONE 50 16J J ug/L
DICHLORODIFLUOROMETHANE 1 1U UJ ug/L

ETHYLBENZENE 0.5 0.3J J ug/L

8260B 31165 AQ N

1,2,4-TRICHLOROBENZENE 0.5 0.5U UJ ug/L

DICHLORODIFLUOROMETHANE 1 tU UJ ug/L

ETHYLBENZENE 0.5 0.4J J ug/L

8260B 31166 AQ N

1,2,4-TRICHLOROBENZENE 0.5 0.5U UJ ug/L

ACETONE 50 3J J ug/L

DICHLORODIFLUOROMETHANE 1 1U UJ ug/L

TOLUENE 0.5 0.3J J ug/L
.................................................................................................................................

8260B 31167 AQ N

ETHYLBENZENE 0.5 0.4J J ug/L

N = NormalSample TB= TripBlank

FD= FieldDuplicate FB= FieldBlank Page13 of 15
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Overall Qualified Results

Sample Lab Unc I Overall Reason
AnalyticalMethod Field Sample ID Matrix Type Analyte RL • Result Error Qualifier Units Code

SDG: 54743
...............................................................................................................................................

8260B 31168 AQ EB

CHLOROFORM 0.5 0.4J J ug/L
..................................................................................................................................................................

8260B 31173 AQ N

1,2,4-TRICHLOROBENZENE 0.5 0.5U UJ ug/L

ACETONE 50 3J J uglL

DICHLORODIFLUOROMETHANE 1 1U UJ ug/L
..............................................................................................................................................................

8270C 31164 AQ N

ACENAPHTHYLENE 10 2J J ug/L

ANTHRACENE 10 4J J ug/L
BENZO(A)PYRENE 10 1J J ug/L

BIS(2-ETHYLHEXYL)PHTHALATE 10 3J J ug/L

FLUORENE 10 5J J ug/L

PYRENE 10 7J J ug/L
.........................................................................................................................................................................

8270C 31165 AQ N

ACENAPHTHYLENE 10 2J J ug/L

ANTHRACENE 10 6J J ug/L

BENZO(A)ANTHRACENE 10 8J J ug/L

BENZO(K)FLUORANTHENE 10 4J J ug/L
BIS(2-ETHYLHEXYL)PHTHALATE 10 3J J ug/L

CHRYSENE 10 8J J ug/L

FLUORENE 10 4J J ug/L

INDENO(1,2,3-CD)PYRENE 10 8J J ug/L

METHYLNAPHTHALENE(TOTAL) 10 5J J ug/L

N= Normal Sample TB = TripBlank

FD=FieldDupficate FB=FieldBlank Page 14 of 15



Overall Qualified Results

Sample Lab Unc I Overall Reason
Analytical Method Field Sample ID Matrix Type Analyte RL Result Error Qualifier Units Code

SDG: 54743
............................................................................................................................................................................

8270C 31167 AQ N

ACENAPHTHENE 10 8J J ug/L

ANTHRACENE 10 3J J ug/L
BENZO(A)ANTHRACENE 10 2J J ug/L

BENZO(A)PYRENE 10 4J J ug/L

BENZO(G,H,I)PERYLENE 10 3J J ug/L

BIS(2-ETHYLHEXYL)PHTHALATE 10 4J J ug/L
CHRYSENE 10 2J J ug/L

METHYLNAPHTHALENE(TOTAL) 10 3J J ug/L

NAPHTHALENE 10 6J J uglL

PYRENE 10 7J J ug/L

N = NormalSample TB= TripBlank

FD=FieldDuplicate FB=FieldBlank Page15 of 15

t ( (



Enclosure I
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Quality Control
Outlier Reports

SDG 05-4668



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05(33365-2 Analysis Method : 8260B Analysis Date : 11/08/2005

Lab Reporting Batch : 54668 Lab ID: APCL

Reported CCV Results CCV ProjectLimits

| Positive%D I Negative %D

Relative Relative F_- IResponse Percent Response Upper Lower Upper

AnalyteName Factor Difference Factor /L_it i Lim,t Limit i Lim,t
CHLOROMETHANE 0.104 ! -29.7 : 0.05 ', 25.0 : -50.0 : -25.0
........................................................... '- ........... : ............... L ............ '............ " ........... _'........

Associated Samples

Client Sample ID Lab Sample ID

31073 05-4668-1

31074 05-4668-2
31075 05-4668-3

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/217200512:01 Page 1 of 1



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 54668 Analysis Method : 8081A Analysis Date : 11/11/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

alpha-BHC 18.797 15.0 -15.0

4,4'-DDD 21.115 15.0 -15.0

Endosulfan 17.494 15.0 -15.0

Endosulfansulfate 36.484 15.0 -15.0

Associated Samples
Client Sample ID Lab Sample ID

31073 05-04668-1
31074 05-04668-2
31075 05-04668-3

V

V:\LOGIN\CDMkAlameda\14397_calibration_Outliers.doc



Continuing Calibration (CCV) Outlier Report (Organics)
Analysis Batch : 054668 Analysis Method : 8082 Analysis Date : 11/10/2005

Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
Analyte Name Difference Limit Limit

Aroclor-1016* 17.87 15.0 -15.0

*QualifiyAroclor-1016,Arodor-1221, and Aroclor-1232

Associated Samples
Client Sample ID Lab Sample ID

31073 05-04668-1
31074 05-04668-2
31075 05-04668-3

V:\LOGIN_CDM'_ameda\14397_calibration Outliers.doc



Method Blank ContaminationOutlier Report (Inorganics)

Analysis Batch : 054668 Analysis Method : 6010B
Lab ID: APCL

Analyte Name Concentration Blank ID

Antimony 5.208 ug/L ICB/CCB

Associated Samples
Analyte Name Sample Concentration Client Sample ID Lab Sample ID

Antimony 0.36 mg/Kg 31075 05-4668-3



i

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/21/200511:57 Page 1 of 1



Quality Control
Outlier Reports

SDG 05-4723



Method Blank Outlier Report

Lab Reporting Batch : 54723 Lab ID: APCL

AnalysisMethod : 6010B Analysis Date : 11/14/2005

Preparation Type : 3050B Preparation Date : 11/14/2005

Method Blank Lab Sample ID : 05M2146-MB-01 Preparation Batch : 05M2146L

Reporting Lab
ARSENIC Result Limit Units Qual Comments

Method Blank Result: 0.34 0.3 mglkg

ARSENICcontamination found in the method blank did not qualify any samples.

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 0.053 0.5 mg/kg B

SILVER contamination found in the methodblank did not qualify any samples.

Reporting Lab
ZINC Result Limit Units Qual Comments

Method Blank Result: 0.16 0.5 mglkg B

ZINC contamination found in the method blank did not qualify any samples.

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/2005 13:26 Page 2 of 2



Method Blank Contamination Outlier Report (Inorganics)

Analysis Batch : 05-4723 Analysis Method : 6010B
Lab ID: APCL

Anal'yteName Concentration BlankID

Antimony 5.993ug/L ICB/CCB

Associated Samples
Analvte Name Sample Concentration Client Sample ID Lab Sample ID

Antimony 1.1 mg/Kg 31135 05-04723-1
Antimony 0.91 mg/Kg 31136 05-04723-2
Antimony 0.97 mg/Kg 31137 05-04723-3
Antimony 1.1 mg/Kg 31138 05-04723-4
Antimony 0.60 mg/Kg 31141 05-04723-7
Antimony 0.33 mg/Kg 31142 05-04723-8
Antimony 0.88 mglKg 31144 05-04723-10
Antimony 0.74 mg/Kg 31145 05-04723-11



Method Blank Outlier Report

Lab Reporting Batch : 54723 Lab ID:APCL

Analysis Method : 8260B AnalysisDate : 11/11/2005

Preparation Type : 5035 Preparation Date : 11/11/2005

Method Blank Lab Sample ID : 05G3422-MB-01 PreparationBatch : 05G3422

Reporting Lab
METHYLENE CHLORIDE Result Limit Units Qual Comments

Method Blank Result: 0.002 0.005 mglkg J Common Contaminant

METHYLENE CHLORIDE was qualified due to method blankcontamination in the following associated
samples:

I Lab Units

Result
Client Sample ID Lab Sample ID Dilution Result Qual

31138 _ 0547234 0.98 0.0009 J mg/kg

v

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/21/2005 13:26 Page 1 of 2



Laboratory Duplicate RPD Outlier Report

Method Batch : 05M2146L AnalysisMethod : 6010B Analysis Date : 11/14/2005

Lab Reporting Batch : 54723 Lab ID: APCL

Reported Project Limit
Client Sample ID Lab Sample ID Matrix Analyte Name RPD RPD

31142DUP 05-4723-8MD SO CHROMIUM 22 20.00

COPPER 36 20.00
...................................................................... ..................

Associated Samples: All samples in Method Batch

Client Sample ID Lab Sample ID
31135 05-4723-1

31136 05-4723-2

31137 05-4723-3

31138 05.4723-4

31139 05-4723-5

31140 05-4723-6

31141 05-4723-7

31!42 05-4723-8

31143 05-4723-9

31144 05-4723-10
31145 05-4723-11

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/2005 13:24 Page 1 of 1



( ( (
QC Outlier Report: Field Duplicates (Non-qualified Outliers)

Lab Report Batch: 54723 Lab ID: APCL

Field Sample _ Field Sample Duplicate j
RPD RPD

Analysis Ana Lab ClientSample Ana Lab Dup* Criteria Result
Method Matrix AnalyteName Client Sample ID Type Result Qualifier DuplicateID Type Result Qualifier ( % ) ( % ) Units

6010B SO ANTIMONY 31142 RES 0.33 B 31143 RES 5.6 U 200.0 50 mg/kg
........... SO-- -/kRSENiC .................. RES ..... 6_2-..................................... RES 2.8 "15.6 50 mg/kg

..................................................................................................................................................................................................so COPPER RES 18.5 RES 9.0 _8:8........_ ........_;_g

.................................................................................................................................................................................................SO LEAD RES 19.8 RES 6.2 -1-()4:6........ 50 ........ mgil(g----

...................................................................................................................................................................................so ZINC RES 93.5 RES 53.7 _4,:1......._0 - -mgi"g

*Note: Outlier report also includesanalytes detected in one sample but not in the related sample, i.e., analytewas detected in the field sample but not in the field duplicate
sample, or vice versa. In this case, RPD value assigned to the field duplicatesample is 200.

ProjectNumberandName: 6218.086- AlamedaPt

ADR7.0 ReportDate: 12/21/200513:28 Page 1 of 1



Reporting Limits Outlier Report (detected results reported below the reporting limit)

Lab Report Batch: 54723 Lab ID: APCL
i

EDD

Analysis Lab Reporting
Client Sample ID Lab Sample ID Method Matrix Analyte Name Qualifier Result Limit Units
31135 05-4723-1 6010B SO ANTIMONY B 1.1 5.2 mg/kg

BERYLLIUM B 0,022 0.21 mg/kg

31136 05-4723-2 ANTIMONY B 0.91 5.3 mg/kg

31137 05-4723-3 ANTIMONY B 0.97 5.4 mg/kg

THALLIUM B 0.48 0.54 mg/kg

31138 05-4723-4 ANTIMONY B 1.1 ' 5.4 mg/kg

THALLIUM B 0.52 0.54 mg/k9

8081A 4,4'-DDE J 0.0002 0.0032 mg/kg

8260B METHYLENE CHLORIDE J 0.0009 0.0053 mg/kg

31140 05-4723-6 6010B BERYLLIUM B 0.19 0.22 mg/kg

7471A MERCURY B 0.16 0.22 mg/k9

31141 05-4723-7 6010B ANTIMONY B 0.60 5.3 mg/kg

31142 05-4723-8 ANTIMONY B 0.33 , 5.5 mg/kg
......................................................................................................................

7471A MERCURY B 0.15 0.22 mg/kg

31143 05-4723-9 MERCURY B 0.10 0.22 mg/kg
................................................................................................................................................

31144 05-4723-10 6010B ANTIMONY B 0.88 5.3 rag/V-
....................................................................................................................................

8082 AROCLOR 1260...............................................................................................................................J...........o.oo8.......o.o3_m_
31145 05-4723-11 6010B ANTIMONY B 0.74 6.6 mg/k9

THALLIUM B 0.49 0.66 mg/kg
.........................................................................................................................

Project Numberand Name: 6218.088 - Alameda Pt

ADR 7.0 ReportDate: 12/21/2005 13:27 Page 1 of 1



Quality Control
Outlier Reports

.. SDG 05-4724



Method Blank Outlier Report

Lab Reporting Batch : 54724 Lab ID: APCL

Analysis Method : 6010B Analysis Date : 11/14/2005

Preparation Type : 3010A Preparation Date : 11/14/2005

Method Blank Lab Sample ID : 05M2145-MB-01 Preparation Batch : 05M2145L

Reporting Lab
CADMIUM Result Limit Units Qual Comments

Method Blank Result: 0.62 2 ug/L B

CADMIUM was qualified due to method blank contamination in the following associated samples:

r

Lab Result

Client Sample ID Lab Sample ID Dilution Result Qual Units
31127 05-4724-1 1 0.64 B ug/L

31146 05-4724-2 1 0.81 B ug/L

31147 05-4724-3 1 0.72 B ug/L

31148 05-4724-4 1 0.89 B ug/L

31149 05-4724-5 1 0.82 B ug/L

i . Reporting Lab
GOPPER Result Limit Units Qual Comments

.....:"' : Method Blank Result: 0.94 10 uglL B

COPPER contamination found in the method blank did not qualify any samples.

' Reporting Lab

SILVER Result Limit Units Qual Comments
..... Method Blank Result: 1.9 10 ug/L B

SILVER contamination found in the method blank did not qualify any samples.

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/2005 14:19 Page 1 of 1



Method Blank Contamination Outlier Report (Inorganics)
Analysis Batch : 05-4724 Analysis Method : 6010B

Lab ID: APCL

Analyte Name Concentration Blank ID

Arsenic 4.655 ug/L ICB/CCB

Cadmium 0.611 ug/L ICB/CCB

Lead 2.496 ug/L ICB/CCB

Molybdenum 1.727 ug/L ICB/CCB

Associated Samples
Analvte Name Sample Concentration Client Sample ID Lab Sample ID

Cadmium 0.64 31127 05-04724-1
Lead 7.5 31127 05-04724-1

Molybdenum 6.6 31127 05-04724-1
Arsenic 14.0 31146 05-04724-2

Cadmium 0.81 31146 05-04724-2
Lead 6.2 31146 05-04724-2

Cadmium 0.72 31147 05-04724-3
Lead 5.5 31147 05-04724-3

Molybdenum 4.2 31147 05-04724-3
Cadmium 0.89 31148 05-04724-4

Lead 8.1 31148 05-04724-4
Molybdenum 5.9 31148 05-04724-4

Cadmium 0.82 31149 05-04724-5
Molybdenum 6.6 31149 05-04724-5



QC Outlier Report: Field Duplicates(Non-qualifiedOutliers)

Lab Report Batch: 54724 Lab ID: APCL
i

[ FieldSamp,e 1 FieldSamp,.Oup,,._ 1
RPD RPD

Analysis Ana Lab ClientSample Ana Lab Dup* Criteria Result
Method Matrix Analyte Name Client Sample ID Type Result Qualifier Duplicate ID Type Result Qualifier ( % ) ( % ) Units

*NOte: Outlier report also includes analytes detected in one sample but not in the related sample, i.e., analyte was detected in the field sample but not in the field duplicate
ample, or vice versa. In this case, RPD value assigned to the field duplicate sample is 200.

Project Number and Name: 6218.086 - Alameda Pt

ADR7.0 ( ( ReportDate:12J'21/200514:20 Page l of l (



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 54724 Analysis Method : 8081A Analysis Date : 11/16/2005
Lab ID: APCL

Reported CCV Results CCV Project Limits

Lower Upper
AnalyteName Difference Limit Limit

Toxaphene 21,338 15,0 -15.0

Associated Samples

Client SamplelD Lab SamplelD
31127 05-04724-1
31148 05-04724-4
31149 05-04724-5
31146 05-04724-2
31147 05-04724-3

V:\LOGIN\CDM_Alameda\14397_¢alibrationOutliers.doc



Quality Control
Outlier Reports

SDG 05-4742 .,



Method Blank Contamination Outlier Report (Inorganics)

Analysis Batch : 05-4742 Analysis Method : 6010B
Lab ID: APCL

Analyte Name Concentration Blank ID

Antimony 5.993 ug/L ICB/CCB

Arsenic 0.34 mg/Kg PB

Arsenic 7.702 ug/L ICB/CCB

Cadmium 0.62 ug/L PB

Cadmium 0.611 ug/L ICB/CCB

Copper 0.94 ug/L PB

Copper 1.191 ug/L ICB/CCB

Lead 4.133 ug/L ICB/CCB

Mercury 0.058 ug/L ICB/CCB

Zinc 0.16 mg/Kg PB

Zinc 6.058 ug/L ICB/CCB

Molybdenum 1.838 ug/L ICB/CCB

Associated Samples
Analyte Name Sample ConcentraUon Client SamplQID Lab Sample ID

Arsenic 5.0 ug/L 3! 155 05-04742-3
Cadmium 3.1 ug/L 31155 05-04?42-3
Copper 3.1 ug/L 31155 05-04742-3
Mercury 0.18 ug/L 31! 55 05-04742-3

Zinc 9.6 ug/L 31! 55 05-04742-3
Molybdenum 1.6ug/L 31155 05-04?42-3

Antimony 0.46 mg/Kg 31156 05-047424
Antimony 0.56 mg/Kg 31157 0.5-04742-5
Antimony 0.31 mg/Kg 31158 05-04742-6
Antimony 1.5 mg/Kg 31159 05-04742-7
Antimony 0.92 mg/Kg 31160 05-04742-8
Antimony 0.81 mg/Kg 3] 161 05-04742-9
Antimony 12.2 ug/L 31169 05-04742-10
Cadmium 2.2 ug/L 31169 05.04742-10
Copper 0.95 ug/L 3] 169 05-04742-10
Lead 16.6 ug/L 3] 169 05-04742-10

Molybdenum 4.4 ug/L 31169 05-04742-10
Antimony 6.7 ug/L 31172 05-04742-13
Cadmium 2.6 ug/L 3] 172 05-04742-13

Lead 20.1 ug/L 31172 05-04742-13
Molybdenum 5.1 ug/L 3] ]72 05-04742-13

V:\login_cdmkalameda\14397_Method_Blank_Outlicrs.doc



Method Blank Outlier Report

Lab Reporting Batch : 54742 Lab ID: APCL

Analysis Method : 6010B Analysis Date : 11/14/2005

Preparation Type : 3010A Preparation Date : 11/14/2005

Method Blank Lab Sample ID : 05M2145-MB-01 Preparation Batch : 05M2145L

Reporting Lab
CADMIUM Result Limit Units Qual Comments

Method Blank Result: 0.62 2 uglL B

CADMIUM was qualified due to methodblank contamination in the following associated samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Units
31155 05-4742-3 1 3.1 ug/L

31169 05-4742-10 1 2.2 ug/L

31172 05-4742-13 1 2.6 ug/L

Reporting Lab
COPPER Result Limit Units Qual Comments

Method Blank Result: 0,94 10 ug/L B

COPPER was qualified due to method blank contamination in the following associated samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Units
31155 05-4742-3 1 3.1 B ug/L

31169 05-4742-10 1 0.95 B ug/L

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 1.9 10 ug/L B

SILVER contamination found in the method blank did not qualify any samples.

Project Number and Name: 6218.086 . Alameda Pt

ADR 7.0 Report Date: 12/21/200514:54 Page 3 of 4



Method Blank Outlier Report

Lab Repotting Batch : 54742 Lab 113:APCL

Analysis Method : 6010B Analysis Date : 11/14/2005

Preparation Type : 3050B Preparation Date : 11114/2005

Method Blank Lab Sample 113: 05M2146-MB-01 Preparation Batch : 05M2146L

Reporting Lab
ARSENIC Result Limit Units Qual Comments

Method Blank Result: 0.34 0.3 mglkg

ARSENIC contamination found inthe method blankdid not qualify any samples.

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 0.053 0.5 mglkg B

SILVER contamination found in the method blankdid not qualify any samples.

Reporting Lab
ZINC Result Limit Units Qual Comments

Method Blank Result: 0.t6 0.5 mg/kg B

ZINC contamination found in the method blank did not qualify any samples.

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/200514:54 Page 4 of 4



Method Blank Outlier Report

Lab Reporting Batch : 54742 Lab ID:APCL

AnalysisMethod : 8260B Analysis Date : 11/11/2005

Preparation Type : 5035 Preparation Date : 11111/2005

Method Blank Lab Sample ID : 05G3422-MB-01 Preparation Batch : 05G3422

_,_iiii_:iri,i;i!_,_ __ ___i Reporting Lab
_HYI_ENE" CHLORIDE Result Limit Units Qual Comments
'"_!:'!i:_i:ii'iM_tltod Ol_nk'ResUl_ 0.002 0.005 mglkg J Common Contaminant

METHYLENE CHLORIDE contamination found in the method blank did not qualify any samples.

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/2005 14:54 Page 1 of 4



Method Blank Outlier Report

Lab Reporting Batch : 54742 Lab ID: APCL

Analysis Method : 8260B AnalysisDate : 11/18/2005

Preparation Type : 5030B Preparation Date : 11/18/2005

Method Blank Lab Sample ID : 05G3474-MB-01 Preparation Batch : 05G3474

Reporting Lab
METHYLENE CHLORIDE Result Limit Units Qual Comments

Method Blank Result: 0.4 1 ug/L J Common Contaminant

METHYLENE CHLORIDE contamination found in the methodblank did not qualify any samples.

v

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/2005 14:54 Page 2 of 4



Surrogate Recovery Outlier Report

LabReport Batch: 54742 Lab ID: APCL
i

Criteria (percent) Associated
Analysis Percent Lower Upper Reject Target

Client Sample ID LabSample ID Method Dilution Matrix Surrogate Recovery Limit Limit Point Analytes

31169 05-4742-10 8081A 1 AQ 2,4,5,6-TETRACHLORO-META-XYLENE334 30.0 150.0 0.0 All Target

Project Number and Name: 6218.086 . Alameda Pt

ADR T.O ( ( ReportDate:12/21/200514:50 Page(1



Deporting Limits Outlier Report (detected results reported below the reporting limit)

ill ii i

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 ReportDate: 12/21/200514:55 Page 1 of 1



QC Outlier Report: Equipment Blank

Lab Reporting Batch : 54742 Lab ID: APCL

Method/PreparationBatch : 05M2145L/05M2145L Analysis Date : 11/14/2005

ClientSample ID : 31155 Preparation Date : 11/14/2005

LabSample ID : 05-4742-3 Preparation Type :3010A

Analysis Method : 6010B

Reporting Lab
ARSENIC Result Limit Units Qual Comments

Equipment Blank Result: 5.0 5 uglL

ARSENIC contamination found in the equipment blank did not qualify any samples.

Reporting Lab
BARIUM Result Limit Units Qual Comments

Equipment Blank Result: 1.3 10 uglL B

BARIUM contamination found in the equipment blank did not qualify any samples.

Reporting Lab
CADMIUM Result Limit Units Qual Comments

Equipment Blank Result: 3.1 2 uglL

CADMIUM was qualified due to equipment blank contamination in the following associatedsamples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual unit

31169 05-4742-10 1 2.2 ug/L

31172 05-4742-13 1 2.6 ug/L

Reporting Lab
CHROMIUM Result Limit Units Qual Comme.ts

Equipment Blank Result: 2.0 5 ug/L B

CHROMIUM was qualified due to equipment blank contamination in the following associated samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Unit

31169 05-4742-10 1 7.8 ug/L

31172 05-4742-13 1 6.1 ug/L

Reporting Lab
COPPER Result Limit Units Qual Comments

Equipment Blank Result: 3.1 10 ug/L B

COPPER was qualified due to equipment blank contamination in the following associatedsamples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Unit

31169 05-4742-10 1 0.95 B ug/L

Reporting Lab
IRON Result Limit Units Qual Comments

Equipment Blank Result: 264 50 ug/L

Project Number and Name: 6218.086 - Alameda Pt _t

ADR 7.0 ReportDate: 12-/21/200515:01 Page 1 of 3



QC Outlier Report: Equipment Blank

Lab Reporting Batch : 54742 Lab ID: APCL

Method/PreparationBatch : 05M2145L/05M2145L Analysis Date : 11/14/2005

Client Sample ID : 31155 Preparation Date : 11/14/2005

Lab Sample ID : 05-4742-3 PreparationType : 3010A

AnalysisMethod : 6010B

IRON contamination found in the equipment blank did not qualify any samples.

Reporting Lab
LEAD Result Limit Units Qual Comments

Equipment Blank Result: 27.9 5 ug/L

LEAD was qualified due to equipment blank contamination in the following associated samples:

• Lab Result /Client Sample ID Lab SamPleID DilutiOn Result Qual Unit

31169 05-4742-10 1 16.6 ug/L l31172 05-4742-13 1 20.1 ug/L

Reporting Lab
MOLYBDENUM Result Limit Units Qual Comments

Equipment Blank Result: 1.6 5 uglL B

MOLYBDENUMwas qualified due to equipment blank contamination in the following associated samples:

Lab Result /Client Sample ID LabSample ID Dilution Result Qual Unit

31169 05-4742-10 1 4.4 B ug/L i

J31172 05-4742-13 1 5.1 ug/L

Reporting Lab
NICKEL Result Limit Units Qual Comments

Equipment Blank Result: 0,80 5 uglL B

NICKEL was qualified due to equipment blank contamination in the following associated samples:

Lab Result
Client Sample ID Lab Sample ID Dilution Result Qual Unit

31169 05-4742-10 1 0.82 B ug/L

Reporting Lab
ZINC Result Limit Units Qual Comments

Equipment Blank Result: 9.6 10 ug/L B

ZINC contamination found in the equipment blank did not qualify any samples.

Reporting Lab
MERCURY Result Limit Unite Qual Comments

Equipment Blank Result: 0.18 0,5 uglL B

MERCURY contamination found in the equipment blank did not qualify any samples.

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date." 12/21/200515:01 Page 2 of 3



QC Outlier Report: Equipment Blank

Lab Reporting Batch : 54742 Lab ID:APCL

Method/Preparation Batch : 05G3472/05G3472 AnalysisDate : 11/17/2005

Client Sample ID : 31155 Preparation Date : 11/17/2005

Lab Sample ID : 05-4742-3 Preparation Type : 5030B

AnalysisMethod : 8260B

Reporting Lab
TETRACHLOROETHENE Result Limit Units Qual Comments

Equipment Blank Result: 0.4 0.5 uglL J

TETRACHLOROETHENE contamination found in the equipment blank did not qualify any samples.

Project Number and Name: 6218.086 . Alameda Pt _i_

ADR 7.0 Report Date: 12/21/2005 15:01 Page 3 of 3



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3411-61 AnalysisMethod : 8081A Analysis Date : 11/16/2005

Lab Reporting Batch : 54742 Lab ID:APCL

i

Reported CCV Results CCV Project Limits

Positive %D I Negative %D

Relative Relative _: --
Response Percent Response Lower! Upper L°w er I Upper

AnalyteName Factor Difference Factor Limit ! Limit Limit I Limit
L I

TOXAPHENE : 21,338 : : ! 150 : -50.0 : -15.0 :

Associated Samples

Client Sample ID Lab Sample ID

31155 05-4742-3
31172 05-4742-13

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/2005 15:29 Page I of 4



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3422-2 AnalysisMethod : 8260B Analysis Date : 11/11/2005

Lab Reporting Batch : 54742 Lab ID: APCL

I Reported CCV Results CCV Project Limits

Positive %D 1 Negative %D
J

Relative Relative UpperResponse Percent Response Lower Upper Lower

Analyte Name Factor Difference Factor Limit Limit Limit Limit
: 38.2 0.05 25.0 : -50.0 ; -25.0ACETONE : :

..................................................... L.......................................... J............ -'............

Associated Samples

Client Sample ID Lab Sample ID

31156 05-4742-4

31157 05-4742-5

31158 05-4742-6
31159 05-4742-7

31160 05-4742-8

31161 05-4742-9

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/2005 15:29 Page 4 of 4



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3418- 2 Analysis Method : 8270C Analysis Date : 11/14/2005

Lab Reporting Batch : 54742 Lab ID: APCL

ReportedCCV Results CCV Project Limits

t Positive %D Negative %D

Relative Relative , Lower UpperResponse Percent Response Lower Upper

Analyte Name Factor Difference Factor Limit Limit / Limit Lim t
|

4-Nitroaniline i 0.379 i 25.9 0.05 25.0 : -50.0 : -25.0 !
............................................... ,............ : ......................... ,........... ,......... _,............ _,......... ,

Associated Samples

Client Sample ID Lab Sample ID

31155 05-4742-3

31172 05-4742-13

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date."121'21/200515:29 Page 2 of 4



Continuing Calibration (CCV) Outlier Report (Organics)

AnalysisBatch : 05G3418-15 Analysis Method : 8270C Analysis Date : 11/15/2005

Lab Reporting Batch : 54742 Lab ID: APCL

iliMi i= i i

Reported CCV Results ............ - CCV Project Limits

Positive %D Negative %D

Relative Relative _Response Percent Response / Lowe Upper Lower Upper

Analyte Name i Factor Difference Factor /
Limit L Limit Limit Limit

/

4-Nitroaniline 0.378 i 25.6 0.05 : 25.0 : -50.0 : -25.0

Associated Samples

Client Sample ID Lab Sample ID

31169 05-4742-10

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/200515:29 Page 3 of 4



Quality Control
Outlier Reports

SDG 05-4743



Continuing Calibration (CCV) Outlier Report (Organics)

Analysis Batch : 05G3471- 2 Analysis Method : 8280B Analysis Date : 1111812005

Lab Reporting Batch : 54743 Lab ID: APCL

tttl

Reported CCV Results CCV Project Limits

I r- Positive %D Negative %D I

Relative Relative /lLOwerF Upper j I

Response Percent Response Lower Upper

AnalyteName Factor Difference Factor / Limit Limit Limit Limit

1,2,4-TRICHLOROBENZENE 0.783 : 35.8 : 0.05 : ', 25.0 i -50.0 : -25.0 :
-61i_i.-ii..SR6DiFLO-6-RO-t_-E--ihANE..........!.....i_:3_,::z....._.....3:114.... i ............._.... i--_s-_ i -So.6-i:2_._!
.............................................. ,................. ,................. ' .............. ,..... ,............ J _ _ _.,............ ,

Associated Samples

Client Sample ID La,bSample ID

31152 05-4743-1
31162 05-4743-2

31163 05-4743-3

31165 05-4743-5

31166 05-4743-6
31173 05-4743-9

Project Number and Name: 6218.086 - Alameda Pt _f

ADR 7.0 ReportDate: 12/23/'200513:46 Page 1 of 1



Method Blank Contamination Outlier Report (Inorganics)
Analysis Batch : 05-4743 Analysis Method : 6010B

Lab ID: APCL

Analyte Name Concentration Blank IO

Arsenic 4.655 ug/L ICB/CCB

Copper 0.94 ug/L PB

Copper 1.191ug/L ICB/CCB

Mercury 0.046 ug/L ICB/CCB

Zinc 3.193 ug/L ICB/CCB

Molybdenum 1.727 ug/L ICB/CCB

Associated Samples
Analyte Name Sample Concentration Client Sample ID Lab Sample ID

Mercury 0.035 ug/L 31163 05-04743-3
Zinc 11.7 ug/L 31163 05-04743-3

Arsenic 11.8 ug/L 31165 05-04743-5
Molybdenum 8.1 ug/L 31167 05-04743-7

Arsenic 4.4 ug/L 31168 05-04743-8
Copper 4.0 ug/L 31168 05-04743-8

Zinc 10.9 ug/L 31168 05434743-8

V:\Iogin_cdm_alameda\14397_MethodBlankOutlicrs.doc



Method Blank Outlier Report

Lab Reporting Batch : 54743 Lab ID: APCL _1_

Analysis Method : 6010B Analysis Date : 11/14/2005

Preparation Type : 3010A Preparation Date : 11/14/2005

Method Blank Lab Sample ID : 05M2145-MB-01 Preparation Batch : 05M2145L

Reporting Lab
CADMIUM Result Limit Units Qual Comments

Method Blank Result: 0.62 2 ug/L B

CADMIUM contamination found inthe method blank did not qualify any samples.

Reporting Lab
COPPER Result Limit Units Qual Comments

Method Blank Result: 0.94 10 uglL B

COPPER was qualified due to method blank contamination in the following associated samples:

Lab ResultClient Sample ID Lab Sample ID Dilution Result Qual Units

i 31168 05-4743-8 1 4.0 B ug/L

Reporting Lab
SILVER Result Limit Units Qual Comments

Method Blank Result: 1.9 10 uglL B

SILVER contamination found in the method blank did not qualify any samples.

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/21/2005 18:10 Page 1 of 1



QC Outlier Report: Equipment Blank

Lab Reporting Batch : 54743 Lab ID: APCL

MethodlPreparation Batch : 05M2145L/05M2145L AnalysisDate : 11/14/2005
Client Sample ID : 31168 Preparation Date : 11/14/2005

Lab Sample ID : 05-4743-8 Preparation Type : 3010A

AnalysisMethod : 6010B

Reporting Lab
ARSENIC Result Limit UnJts Qual Comments

Equipment Blank Result: 4.4 5 uglL B

ARSENIC was qualified due to equipment blank contamination in the following associated samples:

" ' _ Lab Result
Client S_m_p!eID Labsample iiD : DilutiOn_, Result Qual Unit

31165 05-4743-5 1 11.8 ug/L

Reporting Lab
BARIUM Result Limit Units Qual Comments

Equipment Blank Result: 0.82 10 ug/L B

BARIUM contamination found in the equipment blank did not qualify any samples.

Reporting Lab
CADMIUM Result Limit UnJts Qua! Comments

Equipment Blank Result: 11.6 2 uglL

CADMIUMwas qualified due to equipment blank contamination in the following associated samples:

• Lab Result
ClientSampleID _ LabSamPleID _ ,i Dilution r Result Qual Unit

31163 05-4743-3 1 46.6 ug/L

31165 05-4743-5 1 6.3 ug/L

31173 05-4743-9 1 33.7 ug/L

Reporting Lab
CHROMIUM Result Limit Units Qual Comments

Equipment Blank Result: 1.0 5 ug/L B

CHROMIUM contamination found in the equipment blank did not qualify any samples.

Reporting Lab
COPPER Result Limit Units Qual Comments

Equipment Blank Result: 4.0 10 ug/L B

COPPER was qualified due to equipment blank contamination in the following associatedsamples:

Lab Result
ClientSampleID LabSampleID Dilution Result Qual Unit

31163 05-4743-3 1 6,2 B ug/L

Reporting Lab
IRON Result Limit Units Qual Comments

Equipment Blank Result: 21.3 50 uglL B

Project Number and Name: 6218.086 - Alameda Pt

ADR 7,0 ReportData: 12/22/200517:41 Page 1 of 2



QC Outlier Report: Equipment Blank

Lab Reporting Batch : 54743 Lab ID: APCL

Method/Preparation Batch : 05M2145L/05M2145L Analysis Date : 11/14/2005

Client Sample ID : 31168 Preparation Date : 11/14/2005

Lab Sample ID : 05-4743-8 Preparation Type : 3010A

AnalysisMethod : 6010B

IRON contamination found in the equipment blank did not qualify any samples.

Reporting Lab
LEAD Result Limit Units Qual Comments

Equipment Blank Result: 71.0 5 uglL

LEAD was qualified due to equipment blank contamination in the following associated sam )les:

' Lab Result
Client Sample ID Lab Sample ID : Dilution Result Qual Unit

31163 05-4743-3 1 214 ug/L

31165 05-4743-5 1 33,7 ug/L

31173 05-4743-9 1 213 ug/L q

Reporting Lab
NICKEL Result Limit Units Qual Comments

Equipment Blank Result: 0.74 5 uglL B

NICKEL contamination found in the equipment blank did not qualify any samples.

Reporting Lab
ZINC Result Limit Units Qual Comments _1_

Equipment Blank Result: 10.9 10 ug/L

ZINC was qualified due to equipment blank contamination in the following associated samples:

Lab Result
Client Sample ID Lab Sample ID Dil_ion Result Qual Unit

31163 05-4743-3 1 11.7 ug/L

Reporting Lab
MERCURY Result Limit Units Qual Comments

Equipment Blank Result: 0.28 0,5 uglL B

MERCURY was qualified due to equipment blank contamination in the following associatedsamples:

C Lab Result
lient Sample ID Lab Sample tD Dilution Result Qual Unit

/ 31163 05-4743-3 1 0.035 B ug/L

Reporting Lab
CHLOROFORM Result Limit Units Qual Comments

Equipment Blank Result: 0.4 0,5 ug/L J

CHLOROFORM contamination found in the equipment blank did not qualify any samples.

Project Number and Name: 6218.086 - Alameda Pt

ADR 7.0 Report Date: 12/22/2005 17:42 Page 2 of 2



Peporting Limits Outlier Report (detected results reported below the reporting limit)

Lab Report Batch: 54743 Lab ID: APCL
i i

Project Number and Name: 6218.066 - Alameda Pt

ADR 7.0 ReportDate: 12/21/200518:11 Page 1 of 2



Reporting Limits Outlier Report (detected results reported below the reporting limit)

Lab Report Batch: 54743 Lab ID: APCL

t.,.=
i

Project Number and Name: 6216.086 - Alameda Pt

ADR 7.0 ReportDate: 12/21/2005 18:11 Page 2 of 2
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31001 31002 31003 31144 31145 31004 31005

Location ID 3101 3101 3101 3102 3102 3103 3103

Sample Date 1-Nov-05 1-Nov-05 1-Nov-05 9-Nov-05 9-Nov-05 2-Nov-05 2-Nov-05

CAS Number ChemicalName Analy!_cMethod Unit \\ Depth Oto2FT 2to4FT 4to6FT Oto2FT 2to4FT Oto2FT 2to4FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mglkg L0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg L0044 U 0.005 LI 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

!79-34-5 1,1,2,2-TETRACHLOROETHANE 82606 mg/kg 0.0044 U 0.005 LI 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

179-00-5 1,1,2-TRICHLOROETHANE 82606 mg/kg 0.0044 U 0.005 J 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

175-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

75-35-4 1,1-DICHLOROETHYLENE 82608 mg/kg 0.0044 U 0.005 LI 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

96-18-4 1,2,3-TRICHLOROPROPANE 8260B mg/kg 0.0044 U 0.005 LJ 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

120-82-1 1,2,4-TRICHLOROBENZENE 82608 mg/kg 0.0044 iU 0.005 J 0.005 U i0.0053 iU 0,0064 U 0.0044 U 0.0054 U
95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0044 IU 0.005 U 0.005 U 0.0053 IU 0.0064 U 0.0044 U 0.0054 U

96-12-6 1,2-DIBROMO-3-CHLOROPROPANE 82606 mg/kg 0.0044 IU 0.005 U 0.005 U D.0053 iU 0.0064 U 0.0044 U 0.0054 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0,0053 LI 0.0064 U 0.0044 U 0.0054 UI
95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 iU

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

78-87-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U 0,0064 U 0.0044 U 0.0054 U

108-87-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0044 U 0.005 U 0,005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

142-28-9 1,3-DICHLOROPROPANE 82608" mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

106-46-7 1,4-DICHLOROBENZENE 82606 mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 U

135-98-6 2-PHENYLBUTANE 82608 mg/kg 0.0044 U 0.005 U 0.005 U 0,0053 U D.0064 U 0.0044 U 0.0054 U

67-64-1 ACETONE 82608 mg/kg 0.044 U 0.05 U 0.05 U 0.053 U :0.064 U 0.044 U 0.054 U

71-43-2 BENZENE 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 U 0,0054 U

108-86-1 BROMOBENZENE 8260B mg/kg 0,0044 U 3.005 U 0.005 U 0.0053 U 3.0064 U 0.0044 U 0.0054 U

75-69-4 CFC-11 8260B mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U D.0064 U 0.0044 U 0.0054 U

75-71-6 CFC-12 8260B mg/kg 0.0044 UJ 0.005 UJ 0.005 UJ 0.0053 U 0.0064 U 0.0044 U 0.0054 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U D.0064 U 0.0044 U 0.0054 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U 0,0064 U 0.0044 U 0.0054 U

75-00-3 CHLOROETHANE 8260B mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U 9.0064 U 0.0044 U 0,0054 U

67-86-3 CHLOROFORM 8260B mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U 0,0064 U 0.0044 U 0.0054 Ui
74-87-3 CHLOROMETHANE 82606 mg/kg 0,0044 U 10.005 U 0.005 U 0.0053 U D,0064 IU 0.0044 U 0.0054 U
156-59-2 CIS-1,2-DICHLOROETH ENE 8260B mg/kg 0,0044 U 0.005 U 0.005 U 0.0053 U 0.0064 !U 0.0044 U 0.0054 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U 0.0064 :U 0,0044 U 0.0054 U

100-41-4 ETHYLBENZENE 8260B mg/kg =0.0044 U 0.005 U 3.005 U 0.0053 U 0.0064 LI 0,0044 iU 0.0054 U
541-73-1 M-DICHLOROBENZENE 82606 mg/kg 0.0044 U 0,005 U 0,005 U 0.0053 U 0.0064 U 0,0044 !U 0.0054 U

104-51-6 N-BUTYLBENZENE 8260B mg/kg 0.0044 U 0,005 U 0,005 U 0,0053 U 0.0064 U 0.0044 U 0.0054 U

103-85-1 PROPYLBENZENE 8260B mg/kg 0,0044 U 0,005 U 0.005 U 0.0053 U 0.0064 U 0,0044 U 0.0054 UI

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 IU
0.0054 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 iU 0.0054 U
127-18-4 TETRACHLOROETHENE 8260B mg/kg D.0044 U 0.005 U 0.005 U 0.0053 U 0,0064 U 0.0044 iU 0,0054 U

10888-3 TOLUENE 82608 mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 UJ 0.0054 UJ

156-60-6 TRANS-1,2-DICHLOROETHEN E 8260B mg/kg 0.0044 U 0.005 U 0.005 U 0.0053 U 0.0064 U 0.0044 U 0.0054 UJ

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0044 U 0.005 00,005 U 0.0053 U 0,0064 U 0.0044 U 0.0054 U

75-01-4 VINYL CHLORIDE 82606 mg/kg 0.0044 U 0.005 ,U 0.005 ,U 0.0053 U 0.0064 U 0.0044 U 0.0054 U
1330-20-7 XYLENES (TOTAL) 82606 mg/kg 0.0089 U 0.0099 IU 0.01 !U 0.011 U 0.013 U ,0,0088 U 0,011 U

VOC Analytes in Soil Samples
IR Site 31 Alameda Point 1 of 20 Site 31 Remedial Investigation Report



Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31006 31007 31008 31009 31010 31011 31012

LocationID 3103 3104 3104 3104 3105 3!05 3105

Sample Date 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05

CAS Number ChemicalName Analytic Method Unit\\ Depth 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to4 FT 4 to 6 FT

(Group Code) (Group Description)

630-20-6 1.1.1.2-TETRACHLOROETHANE 8260B mg/kg 0.0045 U 0.0046 J 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0045 U 0.0046 J 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B mg/kg 0.0045 U 0.0046 LI 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0045 U 0.0046 LI 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 00047 U 0.0053 U

75-354 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0045 U 0.0046 LI 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

96-184 1.2,3-TRICHLOROPROPANE 8260B mg/kg 0.0045 U 0.0046 LI 0.0047 IU 0.0061 U 0.0047 U 0.0047 U 0.0053 U

120-82-1 !,2,4-TRICHLOROBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

95-63-6 1.2.4-TRIMETHYLBENZEN E 8260B mg/kg 0.0045 U 0.0046 LI 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

96-12-6 1,2-DIBROMO-3-CHLOROPROPAN E 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

106-934 1,2-DIBROMOETHANE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

78-87-5 1.2-DICHLOROPROPANE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

108-67-6 1,3,5-TRIMETHYLBENZEN E 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

10646-7 1.4-DICHLOROBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

135-98-6 2-PHENYLBUTANE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

67-64-1 ACETONE 8260B mg/kg 0.045 U 0.046 U 0.047 U 0.061 U 0.047 U 0.047 U 0.053 U

7143-2 BENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U !0.0047 U 0.0053 U

108-86-1 BROMOBENZENE 8260B mg/kg D.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

75-694 CFC-11 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

75-71-6 CFC-12 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

12448-1 CHLORODIBROMOMETHANE 826OB mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

75-00-3 CHLOROETHANE 8260B mg/kg 9.0045 eU 0.0046 U 0.0047 U 0.0061 U 0.0047 U i0.0047 U 0.0053 U

67-66-3 CHLOROFORM 8260B mg/kg 0.0045 IU 0.0046 U 0.0047 U 0.0061 U 0.0047 U i0.0047 U 0.0053 U
74-67-3 CHLOROMETHANE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

100414 ETHYLBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

54%73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

10042-5 STYRENE (MONOMER) 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

127-184 TETRACHLOROETHENE 8260B mg/kg 0,0045 U 0.0046 U 0,0047 U 0.0061 U 0.0047 U 0.0047 U 0.0053 U

108-88-3 TOLUENE 8260B mg/kg 0,0045 UJ 0.0046 UJ 0.0047 UJ 0.0061 UJ 0,0047 UJ 00047 UJ 0,0053 UJ

156-60-5 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 0.0045 UJ 0.0046 UJ 0.0047 UJ 0.0061 UJ 0.0047 UJ 0.0047 UJ 0.0053 UJ

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0045 U 0.0046 U 0.0047 U ;).0061 U 0.0047 U 0.0047 U 0.0053 U

75-O14 VINYL CHLORIDE 8260B mg/kg 0,0045 U 0.0046 U 0.0047 U 0.0061 U 0,0047 U 0.0047 U 0,0053 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.0091 U 0.0007 J 0,0095 U D,012 U 0,0094 U 0,0094 U 0,0! 1 U

_ VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31013 31014 31015 31016 31017 31018 31019

LocationID 3105 3106 3106 3106 3107 3107 3107

Sample Date 2-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number ChemicalName Analytic Method Unit \\ Depth 4to6FT 0to2FT 2to4 FT 4t06 FT 0to2FT 2to4FT 4 to6FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACH LOROETHANE 82609 mglkg 0.0054 U 0.0049 U 0.0051 U 0.0057 U 0.0054 ,U 0.0048 U 0.0071 U

71-55-6 1,1,1-TRICHLOROETHAN E 82608 mg/kg 0.0054 U 0.0049 U 00051 IU 0.0057 U 0.0054 IU 0.0048 U 0.0071 U

79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B mg/kg 0.0054 UU 0.0049 U 0.0051 U 0.0057 U 0.0054 IU 0.0048 U 0.0071 U79-00-5 1 ,I,2-TRICHLOROETHANE 8260B mg/kg 0,0054 0.0049 U 0.0051 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U

75-34-3 1,1-DICHLOROETHANE 82608 mg/kg 0.0054 U 00049 U 0.0051 IU 0.0057 U 0.0054 IU 0.0048 U 0,0071 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0054 U 0.0049 U D,0051 U 0.0057 U 0.0054 _U 0.0048 U 0.0071 U96-18-4 t ,2,3-TRICHLOROPROPANE 82608 mg/kg 0.0054 0.0049 U 0.0051 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U

120-82-1 t,2,4-TRICHLOROBENZENE 82608 mg/kg 0,0054 LI 0.0049 U 0.OO51 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U
195-63-6 1,2,4-TRIMETHYLBENZENE 82608 mg/kg 0,0054 U 0.0049 U 0.0051 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 82608 mg/kg 0,0054 U 0.0049 U 0.0051 ;U 0.0057 U 0.0054 IU 0.0048 U 0.0071 U
106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0054 U 0.0049 U D.0051 U 0.0057 U 0.0054 ,U 0.0048 U 0.0071 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0054 U 0.0049 U 0.0051 U 0.0057 U 0.0054 IU 0.0048 U 0.0071 U

107-06-2 1,2-DICHLOROETHANE 82609 mg/kg 0.0054 U 0.0049 U _).0051 U 0.0057 U 0,0054 IU 0.0048 U 0.0071 U78-87-5 1,2-DICHLOROPROPANE 82609 mg/kg 0.0054 U 0.0049 U 0.0051 0.0057 U 0.0054 U 0.0048 U 0.0071 U

108..67-8 1,3,5-TRIMETHYLBENZENE 82608 mg/kg 0.0054 U 0.0049 U 0.0051 U 0.0057 U 0.0054 IU 0.0048 U 0.0071 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0054 U 0,0049 U 0.0051 U 0.0057 U 0,0054 IU 0.0048 U 0.0071 U

i

106-46-7 1,4-DICHLOROBENZENE 8260B mg/k9 0.0054 U 0.0049 U 0.0051 0.0057 U 0.0054 iU 0.0048 U 0.0071 U

135-98-8 2-PHENYLBUTANE 82609 mg/kg 0.0054 U 0,0049 U 0.0051 LI 0.0057 U 0.0054 U 0.0048 U 0.0071 U

67-64-1 ACETONE 8260B mg/k9 0.054 U 0.049 UJ 0.051 UJ 0.057 UJ 0,054 UJ 0.048 UJ 0.071 UJ

_71-43-2 BENZENE 8260B mg/kg 0.0054 U 0.0049 U _).0051 U 0.0057 U 0.0054 U 0.0048 U 0.001 J

108-66-1 9ROMOBENZENE 8260B mg/kg 0.0054 U 0.0049 U E).0051 U 0.0057 U 0.0054 ,U 0.0048 U 0.0071 U

75-69--4 CFC-11 8260B mg/kg 0.0054 U 0.0049 U 0.0051 U 0.0057 U 0.0054 IU 0.0048 U 0.0071 U
;'5-71-8 CFC-12 8260B mg/kg 0.0054 U 0.0049 U C).0051 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U

!08-90-7 CHLOROBENZENE 82608 mg/kg 0.0054 U 0.0049 U 10.0051 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U

124-48-1 CHLORODIBROMOMETHANE 82608 mg/kg 0.0054 U 0,0049 U 0.0051 U 0.0057 U 0.0054 IU 0.0048 U 0.0071 U
75-00-3 CHLOROETHANE 8260B mg/kg 0.0054 U 0.0049 U 0,0051 U 0.0057 U 0,0054 !U 0.0048 U 0.0071 U

i

67-66-3 CHLOROFORM 82609 mg/k9 0.0054 U 0.0049 U i0.0051 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U

74-67-3 CHLOROMETHANE 82609 mglko 0.0054 U 0.0049 U D.0051 U 0.0057 U 0.0054 IU 0.0048 U 0.0071 U
156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0054 U 0.0049 'U 0.0051 U 0.0057 U 0.0054 :U 0.0048 U 0,0071 U

'75-09-2 DICHLOROMETHANE 82609 mg/kg 0.0054 U 0.0049 U _).0051 IU 0.0057 U 0.0054 U 0.0048 U 0.0071 U

100-41-4 ETHYLBENZENE 82608 mg/kg 0.0054 U 0.0049 ,U 3.0051 ,U 0.0057 U 0.0054 ,U 0.0048 U 0.0071 U
1541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0054 U 0.0049 U _).0051 IU 0,0057 U 0.0054 U 0,0048 U 0.0071 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0054 U 0.0049 U 3,0051 U 0.0057 U 0.0054 U 0.0048 U 0,0071 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0.0054 U 0.0049 U 3.0051 U 0.0057 U 0.0054 U 0.0048 U 0,0071 U

t00-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0054 U 0.0049 !U 0,0051 IU 0.0057 U 0,0054 _U 0.0048 U 0.0071 U
98-66-6 TERT-BU'I'YLBENZENE 8260B mg/kg 0.0054 U 0.0049 U 0.0051 'U 0.0057 U 0,0054 U 0.0048 U 0.0071 U

I

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0054 U 0.0049 U 0.0051 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U

108-88-3 TOLUENE 82609 mg/kg 0.0054 UJ 0.0049 IU 0.0051 IU 0.0057 U 0.0054 !U 0.0048 U 0.0071 U
156-60-6 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 0.0054 UJ 0.0049 U 0,0051 U 0.0057 U 0.0054 U 0.0048 U 0.0071 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0054 U 0.0049 U 3.0051 U 0.0057 U 0.0054 U 0,0048 U 0.0071 U

75-01-4 VINYL CHLORIDE 8260B mg/kg 0.0054 U 0.0049 IU 0.0051 IU 0.0057 U 0.0054 iU 0.0048 U 0.0071 U
1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.011 U 0.0097 IU 0.01 IU 0.011 U 0.011 U 0.0095 U 0.014 U

VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31020 31021 31022 31023 31024 31025 31026
Location ID 3108 3108 3108 3108 3109 3109 3109

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov--05 3-Nov-05 3-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 0 to 2 FT 2 to4 FT 4 to 7 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT
(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHAN E 8260B mg/kg 0.0049 U 0.0063 IU 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0049 U 0.0063 iU 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U
79-00-5 1,1.2-TRICHLOROETHANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0049 U 0.0063 LJ 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

96-18-4 1,2,3-TRICHLOROPROPANE 8260B mg/kg 0.0049 U 0.0063 LJ 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

120-62-1 1,2,4-TRICHLOROBENZENE 8260B mg/kg 0.0049 U 0.0063 LJ 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

95-63-6 1,2,4-TRIMETHYLBENZEN E 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U :0.0052 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U D.0052 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

78-87-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0049 U 0,0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0,0046 U 0.0051 U 0.0044 U 0.0052 U

135-98-6 2-PHENYLBUTANE 826OB mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

67-6,4-1 ACETONE 826OB mg/kg 0.049 UJ 0.063 UJ 0.052 UJ 0,046 UJ 0.051 UJ 0.044 UJ 0.052 UJ

71-43-2 BENZENE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

108-86-1 BROMOBENZENE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

75-89-4 CFC-11 8260B mg/kg 3.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

75-71-8 CFC-12 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.0049 U 0.0063 U 0,0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

75-00-3 CHLOROETHANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

67-66-3 CHLOROFORM 8260B mg/kg =0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

74-87-3 CHLOROMETHANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0049 U 0.0063 U 0,0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

100-41-4 ETHYLBENZENE 8260B mg/kg 0.0049 U 0.0063 LJ 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0049 U 0,0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U
103-65-1 PROPYLBENZENE 8260B mg/kg 3.0049 U 0.0063 LI 0.0052 U 0,0046 U 10.0051 U 0.0044 U 0.0052 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 LI 0.0052 U

98-06-8 TERT-BUTYLBENZENE 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

108-88-3 TOLUENE 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

156-60-5 TRANS-1,2-DICHLOROETH ENE 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0049 U 0.0063 LI 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

75-01-4 VINYL CHLORIDE 8260B mg/kg 0.0049 U 0.0063 U 0.0052 U 0.0046 U 0.0051 U 0.0044 U 0.0052 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg D.0098 U 0.013 U 0.01 U 0.0092 U 0.01 U 0.0088 U 0.01 U

CI_I_ VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31027 31028 31029 31030 31031 31032 31033
Location ID 3110 3110 3110 3111 3111 3111 3112

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0to2FT 3to 4 FT 4.5t06.5 FT 0to2 FT 2to4FT 4to6FT 0to2FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0054 U 0,0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

75-354 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

96-18-4 1,2,3-TRICH LOROPROPAN E 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

120-82-1 1,2,4-TRICHLOROBENZEN E 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0054 U 0,0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0,0045 U

78-67-5 1,2-DICHLOROPROPANE 8260B mg/kg 0,0054 U 0,0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg L0054 U 0.0049 LJ 0.0055 U 0,0072 U 0.0055 !U 0.005 U 0.0045 U
142-28-9 1,3-DICHLOROPROPANE 826OB mg/kg 0.0054 U 0.0049 LI 0.0055 U 0.0072 U 0.0055 'U 0.005 U 0,0045 U

10646-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0054 U 0,0049 kJ 0.0055 IU 0.0072 U 0.0055 U 0,005 U 0.0045 U

135-98.6 2-PHENYLBUTANE 8260B mg,_g 0.0054 U 0.0049 L) 0.0055 U 0.0072 U 0.0055 U 0,005 IU 0.0045 U

67-64-1 ACETONE 8260B mg/kg 0.054 UJ 0.049 U 0.055 U 0.072 U 0.055 U 0.05 IU 0.045 U7143-2 BENZENE 8260B mg/kg 0.0054 U 0.0049 LJ 10.0055 U 0.0072 U 0.0055 , 0.005 :U 0.0045 U

10886-1 BROMOBENZENE 8260B mg/kg 0.0054 U 0.0049 LI 3.0055 U 0.0972 U 0 0055 !U ,0.005 U 0.0045 U

75.69-4 CFC-11 8260B mg/kg L0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U
75-71-6 CFC-12 8260B mg/kg L0054 U 0.0049 U 0.0055 U 0.0072 U 0,0055 U 0.005 ,U 0.0045 U

106-90-7 CHLOROBENZENE 8260B mg/kg 1.0054 U 0.0049 U 0.0055 U 0.0072 U 0,0055 U 0.005 U 0.0045 U

12448-1 CHLORODIBROMOMETHANE 8260B mg/kg 0,0054 IU 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U
175-00-3 CHLOROETHANE 826OB mg/kg 0.0054 IU 0.0049 U 0.0055 U 0.0072 U 0,0055 U 10.005 U 0.0045 U

67-66-3 CHLOROFORM 8260B mg/kg 0.0054 IU 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0005 U 0.0045 U

74-87-3 CHLOROMETHANE 8260B mg/kg ).0054 L} 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

156-59-2 CIS-1,2-DICHLOROETH ENE 8260B mg/kg 0.0054 U 0.0049 U 0,0055 U 3.0072 U 0.0055 U 0,005 U 0.0045 U
75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

100414 ETHYLBENZENE 8260B mg/kg ),0054 U 0.0049 U 0.0055 U 3.0072 U 0,0055 U 0.005 U 0.0045 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0,0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0,0045 U

104-51-6 N-BUTYLBENZENE 826OB mg/kg 0.0054 U 0.0049 U 0.0055 U 0,0072 U 0.0055 U 0.005 U 0,0045 U

103-65-1 PROPYLBENZENE 8260B mg/kg ).0054 U 0.0049 U 0,0055 U 0.0072 U 0.0055 U 0.005 U 0,0045 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg ).0054 U 0.0049 U 0,0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0054 U 0.0049 U 0,0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0,0055 U 0.005 U 0.0045 U

108-68-3 TOLUENE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

156-60-5 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

79-01-8 TRICHLOROETHYLENE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0,005 U 0.0045 U

75-01-4 VINYL CHLORIDE 8260B mg/kg 0.0054 U 0.0049 U 0.0055 U 0.0072 U 0.0055 U 0.005 U 0.0045 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.011 U 0.0099 U 0.011 U 0.014 U 0.011 U 0,01 U 0.0091 U

VOC Analytesin SoilSamples
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31034 31035 31036 31037 31038 31039 31040
Location ID 3112 3112 3112 3113 3113 3113 3114

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3*Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4.5 to 6.5 FT 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 00051 !U
I

71-55-6 1,1,1-TRICHLOROETHANE 6260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 IU

79*34-5 1,1,2,2-TETRACHLOROETHANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0045 U 0.005 U 0,0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0,005 U 0.0046 U 0.0046 U 0.0051 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mglkg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

96-18-4 1,2,3-TRICHLOROPROPAN E 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

120-82-1 1,2,4-TRICHLOROBENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

95-83-6 1,2,4-TRIMETHYLBENZEN E 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPAN E 8260B mg/kg 0,0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 00051 U

95-50-I 1,2-DICHLOROBENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0,0046 U 0.0046 U 0.0051 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0,0046 U 0.0051 U

78-87-5 1,2-DICHLOROPROPANE 6260B mg/kg 0.0045 U 0,005 U 0.0045 U 0.005 U 0,0046 U 0.0046 U 0.0051 U

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0046 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0,0046 U 0.0051 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

136-98-8 2-PHENYLBUTANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0,0046 U 0.0051 U

67-64-I ACETONE 8260B mg/kg 0,045 U 0,05 U 0.045 U 0.05 U 0.046 U 0.046 U 0.051 U

71-43-2 BENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

108-86-1 BROMOBENZENE 8260B mg/kg 0.0045 U 0.005 U 0,0045 U 0.005 U 0.0046 U 0,0046 U 0.0051 U

75-69-4 CFC-11 8260B mg/kg 0,0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

75-71-8 CFC-12 8260B mg/kg 0.0045 U 0,005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.0045 U 0,005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

75-00-3 CHLOROETHANE 8260B mg/kg 0,0045 U 0.005 U 0,0045 U 0.005 U 0,0046 U 0.0046 U 0,0051 U

67-66-3 CHLOROFORM 8260B mg/kg 0.0045 U 0.005 U 0,0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

74-87-3 CHLOROMETHANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

156-59-2 CIS-1,2-DICH LOROETHENE 8260B mg/kg 0,0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

100-41-4 ETHYLBENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0,0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0045 U 0.005 U 0.0048 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

96-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

108-88-3 TOLUENE 8260B mg/kg 0,0045 U 0.005 U 0.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

156-60-6 TRANS-1,2-DICHLOROETH ENE 6260B mg/kg 0.0045 U 0.005 U 0.0045 U 0,005 U 0.0046 U 0.0046 U 0.0051 U

79-01-6 TRICHLOROETHYLENE 6260B mg/kg 0.0045 U 0.005 U 0.0045 U 0,005 U 0,0046 U 0.0046 U 0.0051 U

75-01-4 VINYL CHLORIDE 8260B mg/kg 0.0045 U 0.005 U 3.0045 U 0.005 U 0.0046 U 0.0046 U 0.0051 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.009 U 0.01 U _0.009 U 0.01 U 0,0091 U 0.0093 U 0.01 U

_ VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results
Volatile Organic Compounds

Sample ID 31041 31042 31043 31044 31045 31046 31047

LocationID 3114 3114 3115 3115 3115 3115 3116

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3*Nov-05 3-Nov-05 4-Nov-05

CAS Number Chemical Name Analytic Method Unit\\ Depth 2to 4 FT 4 to 7 FT 0 to 2 FT 2 to 4 FT 4 to6 FT 4 to 6 FT O to 2 FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0047 U 0.0064 IU 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0047 U 0.0064 IU 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 IU

79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B mg/kg 0.0047 U 0.0064 !U D.0051 U 0.0051 U 0.0058 U 0.0046 U I).005 IU

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U I).005

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0047 U 0.0064 JU 0,0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U
96-18-4 1,2,3-TRICHLOROPROPANE 8260B mg/kg 0.0047 U 0.0064 JU 0.0051 U 0.0051 U 0.0058 U 0.0046 U 10.005 U
120-82-1 1,2,4-TRICHLOROBENZEN E 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0047 U 0.0064 UU 0.0051 U 0.0051 U 0.0058 U 0.0046 U 10.005 U96-12-8 1,2-DIBROMO-3-CHLOROPROPAN E 8260B mg/kg 0.0047 U 9,0064 0.0051 U 0.0051 U 0.0058 U 0.0046 U '0.005 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0047 U 0.0064 LI 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0047 U 0.0064 LJ 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0047 U 0.0064 LJ 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

76-87-5 1,2-DICHLOROPROPANE 6260B mg/kg 0.0047 U 0.0064 LJ 0.0051 U 0.0051 U 0,0058 U 0.0046 U 0.005 U

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0047 U 0.0064 J 0.0051 U 0,0051 U 0.0058 U 0.0046 U 0.005 U

142-26-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0047 U 0.0064 LJ 0.0051 U 0,0051 U 0.0058 U 0.0046 U 0.005 U

106-46-7 1,4-DICHLOROBENZENE 6260B mg/kg 0.0047 U 0.0064 LI 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

135-96-8 2-PHENYLBUTANE 8260B mg/kg 0.0047 U 0.0064 LJ D.0051 U 0.0051 U 0.0058 U 0,0046 U 0.005 U

67-64-1 ACETONE 8260B mg/kg 0.047 U 0.064 LI 0.051 U 0,051 U 0.058 U 0.046 U 0.05 U

71-43-2 BENZENE 6260B mg/kg 0.0047 U 0.0064 J D.0051 U 0.0051 U 0.0056 U 0.0046 U 0.005 U

108-86-1 BROMOBENZENE 8260B mg/kg 0.0047 U 0.0064 IU 10.0051 U 0.0051 IU 0.0058 U 0.0046 U 0,005 U

75-69-4 CFC-11 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 !U 0.0058 U 0.0046 U 0.005 U

75-71-8 CFC-12 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U
108-90-7 CHLOROBENZENE 6260B mg/kg 0.0047 U 0.0064 IU 10.0051 U 0.0051 U 0,0058 U 0.0046 U 0.005 U

124-48-1 CHLORODIBROMOMETHANE 6260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U
75-00-3 CHLOROETHANE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0,0046 U 0,005 U

67-66-3 CHLOROFORM 8260B mg/kg 0.0047 U 0,0064 iU 0.0051 U 0.005t U 0.0058 U 0.0046 U 0.005 U

74-67-3 CHLOROMETHANE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0,0051 U 0.0058 U 0.0046 U 0.005 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0,0058 U 0.0046 U 0.005 U

100-41-4 ETHYLBENZENE 8260B mg/kg 0,0047 U 0.0064 U 0,0051 U 0,0051 U 0.0058 U 0,0046 U 0.005 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

103-65-1 PROPYLBENZENE 6260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0,0051 U 0.0058 U 0,0046 U 0.005 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0047 U {).0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

98-66-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0,0051 U 0,0058 U 0.0046 U 0.005 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0,0046 U 0.005 U

108-88-3 TOLUENE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

156-60-5 TRANS-1,2-DICHLOROETH ENE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0,0051 U 0.0056 U 0.0046 U 0.005 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0.0046 U 0.005 U

75-01-4 VINYL CHLORIDE 8260B mg/kg 0.0047 U 0.0064 U 0.0051 U 0.0051 U 0.0058 U 0,0046 U 0,005 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.0095 U 0.013 U 0.01 U 0.01 U 0.012 U 0.0093 U 0,01 U

VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31048 31049 31052 31053 31054 31055 31056
Location ID 3116 3116 3117 3117 3117 3118 3118

Sample Date 4-Nov-05 4-Nov-05 4*Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-D5

CAS Number Chemical Name Ana_yf3cMethod Unit \\ Depth 2to4 FT 41o6FT Oto2FT 21o4 FT 4to6F'r 0to2FT Oto2FT

(Group Code) (Group Description)

630-20-6 t ,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0056 U 0.0047 U 3.005 U 0.0055 U 0.0054 U 0,0056 U 0.0051 U

71-55-6 I,I,I-TRICHLOROETHANE 8260B mg/kg 0.0056 U 0.0047 LJ 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

79-34-5 1,1,2,2-TETRACH LOROETHAN E 8260B mg/kg 0.0056 U 0.0047 LJ 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

79-00-5 1,1,2-TRICHLOROETHANE 6260B mg/kg 0.0056 U 0.0047 LI !0.005 U 0,0055 U 0.0054 U 0.0056 U 0.0051 U

75-34-3 1,1-DICHLOROETHANE 8260B rng/kg 0.0056 U 0.0047 LJ 0.005 U 0.0055 U 0.0054 U 0.0056 U 00051 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0056 U 0.0047 Lj 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

96-18.4 1,2,3-TRICHLOROPROPANE 82609 mg/kg 0.0056 U 0.0047 LI 0.005 U 0.0055 U 0,0054 U 0,0056 U 0.0051 U

120-62-1 1,2,4-TRICHLOROBENZEN E 62609 mg/kg i0.0056 U 0.0047 LJ 0.005 U ,0.0055 U 0.0054 IU 0.0056 U 0.0051 U
95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 10.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 !U 0.0056 U 0.0051 U

96-12-6 1,2-DIBROMO-3-CHLOROPROPAN E 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 !U 0.0056 U 0.0051 U

106-93.4 1,2-DIBROMOETHANE 82609 mg/kg 0.0056 U 0.0047 U 0.005 U 3.0055 U 0.0054 LI 0.0056 U 0.0051 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0,0056 U 0.0051 U

107-06-2 1,2-DICHLOROETHANE 62609 mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

78-67-5 1,2-DICHLOROPROPANE 82609 mg/kg :0.0056 U 0.0047 U 0.005 U 0.0055 !UU 0.0054 U 0.0056 U 0.0051 U106-67-6 1,3,5-TRIMETHYLBENZENE 82609 mg/kg 0.0056 U 0.0047 U 0.005 U 0,0055 0,0054 U 0.0056 U 0.0051

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0,0054 U 0.0056 U 0.0051

106.46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0061 U

135-98-6 2-PHENYLBUTANE 62609 mg/kg 0.0056 IU 0.0047 U 0.005 U 0.0055 lU 0.0054 U 0.0056 U 0.0051 IUI

67-64-1 ACETONE 8260B mg/kg 0.056 iU 0.047 U 0.05 U 0.055 iU 0.054 U 0.056 U 0.051 IU
71.43-2 BENZENE 82609 mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 ;U 0.0054 U 0.0056 U 0,0051 1U

108-66-1 BROMOBENZENE 8260B mg/kg 0.0056 :U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U
75-69-4 CFC-11 82609 mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0,0056 U 0.0051

'75-71-6 CFC-12 82609 mg/kg 0.0056 U 0,0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051

108-90-7 CHLOROBENZENE 82609 mg/kg 0.0056 IU 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

124-48-1 CHLORODIBROMOMETHANE 82609 mg/kg 0,0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U
75-00-3 CHLOROETHANE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0066 U 0.0051 U

67-66-3 CHLOROFORM 82609 mg/kg 0.0056 U 0,0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0061 U

74-67-3 CHLOROMETHANE 62609 mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0061 U

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

75-09-2 DICHLOROMETHANE 6260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

100.441-4 ETHYLBENZENE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

104-51-6 N-BUTYLBENZENE 62609 mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 9.0054 U 0.0056 U 0.0051 U

103-65-1 PROPYLBENZENE 6260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 iU 0.0051 U
100.42-5 STYRENE (MONOMER) 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 !U 0.0051 U

)8-06-6 TERT-BUTYLBENZENE 6260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

127-16.4 TETRACHLOROETHENE 6260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

106-68-3 TOLUENE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 IU 0.0051 U

156-60-5 TRANS-1,2-DICHLOROETH ENE 8260B mg/kg 0.0056 U 0.0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 U 0.0051 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0056 U 0,0047 U 0.005 U 0.0055 U 0.0054 U 0.0056 'U 0.0051 U

75-01-4 VINYL CHLORIDE 82609 mg/kg 0.0056 U 0.0047 U 0,005 U 0.0055 U ,0.0054 U 0.0056 U 10.0051 U
1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.011 U 0.0094 U 0.0099 U 0.011 U 0,011 U 0.011 U 0.01 U
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31057 31056 31059 31060 31061 31062 31063

Location ID 3118 3119 3119 3120 3120 3120 3121

Sample Date 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-O5 4-Nov-05 4-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 0 to 2 FT 2to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6 5 FT 0 to 2 FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mgikg 0.0051 U 0.0052 U 0.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0051 U 0.0052 U 0.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

79-34-6 1,1,2,2-TETRACHLOROETHAN E 8260B mg/kg 0,0051 U 0.0052 U 0,0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mglkg 0.0051 U 0.0052 U 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0051 U 0.0052 U 0.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0051 U 0.0052 U _0.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

96-18-4 1,2,3-TRICHLOROPROPAN E 8260B mg/kg 0.0051 U 0.0052 iU 0.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

120-82-1 1,2,4-TRICHLOROBENZEN E 8260B mg/kg 0.0051 U 0.0052 IU 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0051 U 0.0052 IU 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 8260B mg/kg 0.0051 U 0.0052 J 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0051 U 0.0052 U 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

78-67-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0051 U 0.0052 U 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

108-67-8 1,3,6-TRIMETHYLBENZENE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0,0069 U 0.0057 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0051 U 0.0052 LJ E).0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

135-98-6 2-PHENYLBUTANE 8260B mg/kg 0.0051 U 0.0052 LI 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

67-64-1 ACETONE 8260B mg/kg 0.051 U 0.052 U 3.049 U 0049 U 0.049 U 0.O69 U 0.057 U

71-43-2 BENZENE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

106-86-1 BROMOBENZENE 6260B mg/kg 0 0051 U 0.0052 U 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0,0057 U

75-69-4 CFC-11 8260B mg/kg 0.0051 U 0,0052 LI 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

75-71.-8 CFC-12 8260B mg/kg 0.0051 U 0.0052 U 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

106-90-7 CHLOROBENZENE 8260B mg/kg 0.0051 U 0.0052 U 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg./kg 0.0051 U 0.0052 LI 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0,0057 U

75-00-3 CHLOROETHANE 6260B mg/kg 0.0051 U 0.0052 U 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

67-66-3 CHLOROFORM 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0,0049 U 0.0069 U 0.0057 U

74-67-3 CHLOROMETHANE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0,0057 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

100-41.4 ETHYLBENZENE 8260B mg/kg 0.0051 U 0.0052 LI 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0051 U 0,0052 LJ 3,0049 U 0.0049 U 0,0049 U 0.0069 U 0.0057 U

104-51-6 N-BU'Pv'LBENZENE 8260B mg/kg 0.0051 U 0.0052 LI 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0.0051 U 0.0052 LI 3.0049 U 0.0049 U 0.0049 U D.0069 U 0.0057 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0051 U 0.0052 U 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0051 U 0.0052 U 3,0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

127-18.4 TETRACHLOROETHENE 8260B mg/kg 0.0051 U 0.0052 LJ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

108-88-3 TOLUENE 8260B mg/kg 0.0051 U 0.0052 LI 3.0049 U 0,0049 U 0.0049 U 0.0069 U 0.0057 U

156-60-5 TRANS-1,2-DICHLOROETHEN E 8260B mg/kg 0.0051 U 0.0052 IU 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U

79-01-6 TRICHLOROETHYLENE 6260B mg/kg 0.0051 U 0.0052 U 3.0049 U 0,0049 U 0.0049 U 3.0069 U 0.0057 U

75-01-4 VINYL CHLORIDE 8260B mg/kg 0.0051 U 0,0052 _ 3.0049 U 0.0049 U 0.0049 U 0.0069 U 0.0057 U1330-20-7 XYLENES (TOTAL) 8260B mg/kg 3,01 U 0.01 0.0098 U 0.0097 U 0.0099 U 10.014 U 0.011 U
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31064 31065 31066 31067 31068 31069 31070

Location ID 3121 3121 3122 3122 3122 3123 3123

Sample Date 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-65 4-Nov-05

CAS Number Chemical Name AnalyticMethod Unit \\ Depth 2 to 4 FT 4 to 6 FT 0 to2 FT 2 to 4 FT 2 to 4 FT 0 to 2 FT 2 to4 FT

(Group Code) (Group Description)

530-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

79-34-5 1,! ,2,2-TETRACH LOROETHANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 00053 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0,0055 U 0.0047 U 0.0055 U 0.0083 U 0,0086 U 0.0053 U 0.0053 U

96-18-4 1,2,3-TRICHLOROPROPANE 8260B mglkg 0.0055 UJ 0.0047 UJ 0.0055 UJ 0.0083 UJ 0.0086 UJ 0.0053 UJ 0.0053 UJ

120-82-1 1,2,4-TRICHLOROBENZEN E 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

96-12-6 1,2*DIBROMO-3-CHLOROPROPANE 8260B mg/kg 0,0055 UJ 0.0047 UJ 0,0055 UJ 0.0083 UJ 0.0086 UJ 0.0053 UJ 0.0053 UJ

06-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 ;U 0.0086 U 0,0053 U 0.0053 U

107-66-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0055 U 0.0047 U 0.0065 U 0.0083 U 0,0086 U 0.0053 U 0.0053 U

78-67-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 :U 0.0086 U 0.0053 U 0.0053 U

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0063 U

142-26-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0055 U !0.0047 U 0.0055 U 0.0083 IU 0.0086 U 0.0053 U 0.0053 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 !U 0.0086 U 0.0053 U 0,0053 U

135-98-6 2-PHENYLBUTANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 IU 0.0086 U 0.0053 U 0.0053 U

67-64-1 ACETONE 8260B mg/kg 0.055 U 0.047 U 0.055 U 0.083 IU 0.086 U 0.053 U 0.053 U
71-43-2 BENZENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

108-66-1 BROMOBENZENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

75-69-4 CFC-11 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 ;U 0.0086 U 0.0053 U 0.0053 U

76-71-6 CFC-12 8260B mgikg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.0055 U 0,0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

124-48-1 CHLORODIBROMOMETHANE 8260B mgikg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

75-60-3 CHLOROETHANE 8260B rng/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

_7-66-3 CHLOROFORM 8260B mg/kg 0.0055 U I0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

74-87-3 CHLOROMETHANE 8260B mg/kg 0_0055 UJ 10.0047 UJ 0.0055 UJ 0.0083 UJ 0.0086 UJ 0.0053 UJ 0.0053 UJ

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

100-41-4 ETHYLBENZENE 8260B mg/kg 0,0055 U 0,0047 U 0,0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0055 U i0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0053 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0,0086 U 0.0053 U 0.0053 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0,0055 U 0.0047 U 0,0055 U 0.0083 U 0.0086 U 0,0053 U 0.0053 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0096 U 0.0053 U 0.0053 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0,0083 U 0.0086 U 0,0053 U 0,0053 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0,0055 U 0.0047 U 0.0055 U 0,0083 U 0.0086 U 0.0053 U 0.0053 U

108-68-3 TOLUENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0,0083 U 0.0086 U 0.0053 U 0.0053 U

156-60-5 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 0,0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0,0053 U 0.0053 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0,0053 U 0.0053 U

75-01-4 VINYL CHLORIDE 8260B mg/kg 0.0055 U 0.0047 U 0.0055 U 0.0083 U 0.0086 U 0.0053 U 0.0063 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.011 U 1.0094 U 0.011 U 0.017 U 0.017 U 0.011 U 0.011 U
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31071 31072 31073 31074 31075 31078 31079

Location ID 3124 3124 3125 3125 3125 3126 3126

Sample Date 4-Nov-05 4-Nov-05 5-Nov-05 5-Nov*05 5-Nov-05 6-Nov-05 6-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 0 to 2 FT
(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHAN E 8260B mg/kg 0.0053 U 0.0044 U 0.0045 IU 0.0051 U 0.0053 U 0.0053 U 0.0051 U

71-65-8 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 _U 0,0051 U 0.0053 U 0.0053 U 0.0051 U

79-34-5 1,1,2,2-TETRACHLOROETHAN E 8260B mg/kg 0.0053 U 0.0044 U 0.0045 IU 0.0051 U 0.0053 U 0.0053 U 0.0051 U
79-00-5 1,1,2-TRICHLOROETHANE 8260B rng/kg 0.0053 U 0.0044 U 0.0045 !U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 ;U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

76-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

96-18-4 1,2,3-TRICHLOROPROPANE 8260B mg/kg 0.0053 UJ 0.0044 UJ 0.0045 U 0.0051 U 0.0053 U 0,0053 U 0.0051 U

120-82-1 1,2,4-TRICHLOROBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 8260B mg/kg 0.0053 UJ 0,0044 UJ 0.0045 U 0.0051 U 0.0053 U 0.0053 UJ 0.0051 UJ

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U
95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0,0051 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

78-87-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0053 U 0,0044 U 0,0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0,0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

135-98-8 2-PHENYLBUTANE 8260B mg/kg 0.0053 U 0.0044 U 0,0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

67-64-1 ACETONE 8260B mg/kg 0.053 U 0.044 U 0.045 U 0.051 U 0.053 U 0.053 UJ 0.051 UJ

71-43-2 BENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

108-86-1 BROMOBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0,0053 U 0.0053 U 0.0051 U

75-694 CFC-11 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0,0051 U

75-71-8 CFC-12 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0,0053 U 0.0053 U 0.0051 U

75-00-3 CHLOROETHANE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0,0053 U 0.0053 U 0.0051 U

67-86-3 CHLOROFORM 8260B mg/kg 0.0053 U 0.0044 U 0,0045 U 0.0051 U 0.0053 U 0.0053 U 0,0051 U

74-87-3 CHLOROMETHANE 8260B mg/kg 0.0053 UJ 0.0044 UJ 0.0045 UJ 0.0051 UJ 0.0053 UJ 0.0053 UJ 0.0051 UJ

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0,0051 U D.0053 U 0,0053 U 0.0051 U

75-09-2 DICHLOROMETHANE 8260B rng/kg 0.0053 U 0.0044 U 0,0045 U 0.0051 U 0,0053 U 0.0053 U 0,0051 U

100-41-4 ETHYLBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0,0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0,0051 U 0.0053 U 0.0053 U 0.0051 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U _).0053 U 0.0053 U 0.0051 U

108-88-3 TOLUENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0_0051 U

156-60-5 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

79-01-8 TRICHLOROETHYLENE 8260B mg/kg 0.0053 U 0.0044 U 0.0045 U 0.0051 U !0.0053 U 0.0053 U 0.0051 U

75-01-4 VINYL CHLORIDE 8260B mglkg 0.0053 U 0.0044 U 0.0045 U 0.0051 U 0.0053 U 0.0053 U 0.0051 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.011 U 0.0088 U 0.0089 U 0.01 U 10.011 U 0.011 U 0.01 U

VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31080 31081 31082 31083 31084 31085 31086

LocationID 3126 3127 3127 3128 3129 3130 3130

Sample Date 6-Nov-85 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05

CAS Number Chemical Name AnalyticMethod Unit\\ Depth 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 0 to 2 FT 0 to 2 FT 2 to 4 FT
(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

79-34-5 1,1,2,2-TETRACH LOROETHANE 8260B mg/kg 0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

79-00-5 1,1,2-TRICHLOROETHANE 6260B mg/kg 0.0051 U 00043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

75-35-4 1,I-DICHLOROETHYLENE 8260B mg/kg 0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

96-18-4 1,2,3-TRICHLOROPROPANE 8260B mg/kg 0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

120-82-1 1,2,4-TRICHLOROBENZEN E 6260B mg/kg ;0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg i0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

96-12-6 1,2-DIBROMO-3-CHLOROPROPANE 8260B mg/kg 3.0051 UJ 0.0043 UJ 0.0045 UJ 0.0051 UJ 0.0055 UJ 0.0056 UJ 0.0067 UJ

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

78-87-5 1,2-DICHLOROPROPANE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

108-87-6 1,3,5-TRIMETHYLBENZENE 8260B mg/kg D.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

106-46-7 1,4-DICHLOROBENZENE 8260B mgJkg !0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

135-98-6 2-PHENYLBUTANE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

67-64-1 ACETONE 8260B mg/kg 10.051 UJ 0.043 UJ 0.045 U 0.051 UJ 0.055 UJ 0.056 UJ 0.067 UJ

71-43-2 BENZENE 6260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 00055 U 0.0056 U 0.0067 U

108-86-1 BROMOBENZENE 6260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

75-69-4 CFC-11 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

75-71-6 CFC-12 6260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

108-90-7 CHLOROBENZENE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

124.46-1 CHLORODIBROMOMETHANE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0,0056 U 0.0067 U

75-00-3 CHLOROETHANE 6260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

67-66-3 CHLOROFORM 8260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

74-67-3 CHLOROMETHANE 6260B mg/kg 3.0051 UJ 0.0043 UJ 0.0045 UJ 0.0051 UJ 0.0055 UJ 0.0056 UJ 0.0067 UJ
156-59-2 ClS-1,2-DICHLOROETHENE 6260B mg/kg 3.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0051 U 0.0043 U 0.0045 IU 0.0051 U 0.0055 U 0.0056 U 0.0067 U
I

100.441.4 ETHYLBENZENE
826OB mg/kg 3.0051 U 0.0043 U 0.0045 IU 0.0051 U 0.0055 U 0.0056 U 0.0067 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 10.0051 U 0.0043 U 0.0045 IU 0.0051 U 0.0055 U 0.0056 U 0.0067 U
104-51-6 N-BUTYLBENZENE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 IU 0.0051 U 0.0055 U 0.0056 U 0.0067 U

103-65-1 PROPYLBENZENE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 iU 0.0051 U 0.0055 U 0.0056 U 0.0067 U

100.42-5 STYRENE (MONOMER) 6260B mg/kg 0.0051 U 0.0043 U 0.0045 iU 0.0051 U 0.0055 U 0.0056 U 0.0067 U
98-06-6 TERT-BUTYLBENZENE 6260B mg/kg 0.0051 U 0.0043 U 0.0045 !U 0.0051 U 0.0055 U 0.0056 U 0.0067 U
127-16.4 TETRACHLOROETHENE 8260B mg/kg :0.0051 U 0.0043 U 0.0045 IU 0.0051 U 0.0055 U 0.0056 U 0.0067 U

106-88-3 TOLUENE 6260B mg/kg 0.0051 U 0.0043 U 0.0045 U 0.0051 U 0.0055 U 0.0056 U 0.0067 U

156-60-5 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 UJ 0.0051 U 0.0055 U 0.0056 U 0.0067 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 IU 0.0051 U 0.0055 U 0.0056 U 0.0067 U

75-61.4 VINYL CHLORIDE 8260B mg/kg 3.0051 U 0.0043 U 0.0045 IU 0.0051 U 0.0055 U D,0056 U 0.0067 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 3.01 U 0.0087 U 0.0091 U 0.01 U 0.011 U 0.011 U 0.013 U

_M VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31156 31157 31087 31088 31089 31090 31091
Location ID 3131 3131 3132 3132 3132 3132 3133

Sample Date 10-Nov-05 10-Nov-05 6-Nov-05 6.Nov-05 6-Nov-05 6.Nov-O5 6-Nov-05

CAS Number Chemical Name AnalyticMethod Unit \\ Depth Oto2FT 2to4 FT Oto2FT 2to4 FT 2to4 FT 5to7 FT 0to2FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mglkg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

r1-55-6 1,1,1-TRICHLOROETHANE 82608 mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 1.0055 U 0.0049 U 0.0056 U

t9-34-6 1,1,2,2-TETRACHLOROETHANE 82608 mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

_9-00-6 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 1.0055 U 0.0049 U 0.0056 U

76.34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

r5-35-4 1,1-DICHLOROETHYLENE a2608 mg/kg 0.0051 U 0.0046 U 0.0056 U 0.0058 U 0,0055 U 0.0049 U 0.0056 U

96-18-4 1,2,3-TRICHLOROPROPANE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

120-82-1 1,2,4-TRICHLOROBENZENE 82608 mg/kg 0.0051 U _.0048 U 0.0058 iU 0.0058 U 0,0055 U 0.0049 U 0.0056 U

95-83-8 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 82608 mg/kg 0.0051 U 0.0046 U 0.0058 UJ 0.0058 UJ 0,0055 UJ 0.0049 UJ 0.0056 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0051 U 0+0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0,0055 U 0.0049 U 0.0056 U

107-06-2 !,2-DICHLOROETHANE 8260B mg/kg 0,0051 U 0.0046 U 0.0058 3 0.0058 U 0,0055 U 0.0049 U 0.0056 U78-87-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 , 0,0058 U 0.0055 U 0.0049 U 0.0056 U
108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0051 U 0,0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

142-28-9 1,3-DICHLOROPROPANE 82608 mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0051 U 0,0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

135-98-6 2-PHENYLBUTANE 82608 mg/_g 0.0051 U 0.0046 U 0.0058 U 0,0056 U 0.0055 U 0.0049 U 0.0056 U

67-64-1 ACETONE a260B mg/kg 0.051 UJ 0.046 UJ 0.056 UJ 0,058 UJ 0.055 UJ 0.049 UJ 0.056 U

71-43-2 BENZENE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0,0056 U

108-66-1 BROMOBENZENE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 _U 0.0056 U

75-69-4 CFC-11 82608 mg/kg 0,0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

75-71-8 Ct:C-12 82608 mg/kg 0,0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

106-90-7 CHLOROBENZENE 8260B mg/kg 0.0051 U 0.0046 U 0.0056 U 0.0056 U 0.0055 U 0.0049 U 0.0056 U

1124-46-1 CHLORODIBROMOMETHANE 82608 mg/kg 0.0051 U 0.0046 IU 0.0058 U 0.0058 U 0.0055 U 0.0049 IU 0.0056 U
175-00-3 CHLOROETHANE 6260B mg/kg D.0051 U 0.0046 iU 0.0058 U 0.0056 U 0.0055 U 0,0049 ,U 0.0056 U

67-86-3 CHLOROFORM 6260B mg/kg 0.0051 U 0,0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0,0056 U
!74-67-3 CHLOROMETHANE 82508 mg/kg 5.0051 U 0.0046 U 0.0058 UJ 0.0058 UJ 0.0055 UJ 0.0049 UJ 0.0056 U

156-59-2 ClS-1,2-DICHLOROETHENE 8260B mg/kg 0.0051 U 0.0046 Uu 0.0058 U 0.0058 U 0.0055 U 0,0049 3 0.0056 U75-09-2 DICHLOROMETHANE 8260B mg/kg 0,0051 U 0.0046 0.0058 U 0.0058 U 0.0055 U 0.0049 , 0.0056 U

100-41-4 ETHYLBENZENE 8260B mg/kg 0.0051 U 0,0046 LJ 0.0058 U 0.0058 U 0.0055 iU 0,0049 'U 0.0056 U541-73-1 M-DICHLOROBENZENE 6260B mg/kg 0.0051 U 0.0046 LI 0.0058 U 10.0058 U 0.0055 U 0.0049 0,0056 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0051 U 0.0046 LJ 0,0058 U 0.0056 U 0.0055 U 0.0049 U 0.0056 U

103-65-1 PROPYLBENZENE 82608 mg/kg 0,0051 U 0.0046 LI 0.0058 U 0.0058 U 0.0055 U 0,0049 tU 0.0056 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0051 U 0,0046 U 0.0058 U 0.0058 U 0.0055 IU 0.0049 U 0.0056 U

98-06-6 TERT-BUTYLBENZENE 8260B mgfkg 0.0051 U 0.0046 U 0.0058 U 10.0056 U 0.0055 U 0.0049 U 0.0056 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0051 U 0.0046 U 0.0058 U 0.0056 U 0.0055 U 0.0049 U 0.0056 U

108-88-3 TOLUENE 82608 mg/kg 0,0051 U 0.0046 U 0.0058 U 0,0058 U 0,0055 U 0.0049 U 0.0056 U
156-60-5 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 0,0051 U 0.0046 U 0.0058 U 0.0058 U 0.0055 U 0.0049 U 0.0056 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0051 U 0.0046 U 0.00,8 U 00058 U 0.0055 iu 0.0049 U 0.0056 U

75-01-4 VINYL CHLORIDE 82608 mg/kg 0.0051 ,U 0.0046 U 0.0058 U _).0058 U 0.0055 IU 3.0049 U 0.0056 U
1330-20-7 XYLENES (TOTAL) 82608 mg/kg 0.01 U 0.0093 U 0.012 U 0.012 U 0.011 IU 0.0098 U 0.011 U

VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31092 31093 31094 31095 31096 31158 31159
LocationID 3133 3133 3134 3134 3134 3135 3135

Sample Date 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 10-Nov-05 10-Nov-05

CAS Number Chemical Name Analytic Method Unit\\ Depth 2 to4 FT 5 to 7 FT 0 to 2 FT 2 to4 FT 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

79-34-5 1,1,2,2-TETRACH LOROETHANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

75-354 1,I-DICHLOROETHYLENE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 3.005 U

96-184 1,2,3-TRICHLOROPROPANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 ;U 0,0041 U 0.005 U

120-82-1 1,2,4-TRICHLOROBENZENE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 iU 0.0041 U 0.005 U
95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 iU 0.0041 U 0.005 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPAN E 8260B mg/kg 0.0054 U D.005 U 0.0055 U 0.006 U 0.0055 IU 0.0041 U D.005 U

106-934 1,2-DIBROMOETHANE 826OB mg/kg 0.0054 U 10.005 U 0.0055 U 0.006 U 0.0055 llu 0.0041 U 0.005 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0,0054 U 0.005 U 0.0055 U 0.006 U i0.0055 U 0.0041 U 0.005 U
107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

78-67-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U i0.0055 U 0.0041 U 0.005 U

108-67-8 1,3,5-TRIMETHYLBENZEN E 8260B mg/kg 0.0054 U 0.005 U 0.0055 :U 0.006 U J0.0055 U 0.0041 U 10.005 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 LI 0.006 U 0.0055 U 0.0041 U 0,005 U

10646-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

135-98-8 2-PHENYLBUTANE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

67-64-1 ACETONE 8260B mglkg 0,054 U 0.05 U 3,055 U 0.06 U 0.055 U 0.041 UJ 10.05 UJ
71-43-2 BENZENE 8260B mg/kg 0,0054 U 0.005 U 0.0055 U 0,006 U 0.0055 U 0.0041 U 0.005 U

108-86-1 BROMOBENZENE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

75-694 CFC-11 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

75-71-8 CFC-12 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0,0041 U 0.005 U

12448-1 CHLORODIBROMOMETHANE 8260B mg/kg 00054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

75-00-3 CHLOROETHANE 8260B mg/kg ;0.0054 U 0.005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

67-66-3 CHLOROFORM 8260B mg/kg 0.0054 U 0,005 U 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

74-87-3 CHLOROMETHANE 8260B mg/kg i0,0054 U 0.005 U 0.0055 U 0006 U 0.0055 U :0.0041 U 0,005 U

156-59-2 CIS-1,2-DICHLOROETH ENE 8260B mg/kg E).0054 U 0.005 ;U 0.0055 U 0.006 U 0.0055 U i0.0041 U 0.005 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0054 U 0.005 IU 0002 U 0.006 U 0.0055 U ;0.0041 U 0.005 UI

100414 ETHYLBENZENE
8260B mg/kg 0.0054 U 0.005 IU 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0054 U 0.005 3 0.0055 U 0.006 U 0.0055 U [).0041 U 0.005 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0054 U 0.005 LJ 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

103-85-1 PROPYLBENZENE 8260B mg/kg 0.0054 U 0.005 J 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

10042-5 STYRENE (MONOMER) 8260B mg/kg 0.0054 U 0.005 [J 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0054 U 0.005 LJ 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

127-184 TETRACHLOROETHENE 8260B mg/kg 0.0054 U 0.005 LI 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

108.-88-3 TOLUENE 8260B mg/kg 0.0054 U 0.005 LI 0.0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U
156-60-5 TRANS-1,2-DICHLOROETH ENE 8260B mg/kg 0.0054 U 0.005 LI 0,0055 U 0.006 U 0.0055 U 0.0041 U 0.005 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0054 U 0.005 LI 0.0055 U 0,006 U 0.0055 U 0.0041 U 0.005 U

75-014 VINYL CHLORIDE 826OB mg/kg 0.0054 U 0.005 LJ 0.0055 U 0.006 U 0.0055 U :0.0041 U 0.005 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.011 U 0.01 LJ 0.011 U 0.012 U 0.011 U 10.0082 U 0.0099 U

DM VOC Analytes in Soil Samples
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Appendix G

Soil Sample Results
Volatile Organic Compounds

Sample ID 31097 31098 31099 31100 31160 31161 31101
Location ID 3136 3136 3136 3136 3137 3137 3138

Sample Date 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 10-Nov-05 10-Nov-05 7-Nov-05

CAS Number Chemical Name AnalyticMethod Unit \\ Depth 0to 2FT 2to4 FT 4to6FT 4to6FT Oto2FT 2to4 FT 0to2FT

Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg.!kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

79-34-5 1,1,2,2-TETRACHLOROETHAN E 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0,0065 UJ

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

75-35-4 1,I-DICHLOROETHYLENE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

96-18-4 1,2,3-TRICHLOROPROPAN E 8260B mg/kg 0.0051 U 3.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

120-82-1 1,2,4-TRICHLOROBENZEN E 8260B mg/k0 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

95-63.6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0,0063 U 0.0043 U 0.0065 UJ

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0051 U 0.0049 U !0.0054 U 0.0055 U 0,0063 U 0,0043 U 0.0065 LJJ

95-50-1 1,2-DICHLOROBI=NZENE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 IUJ
107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

78-87-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 !U 0.0055 U 0.0063 U 0.0043 U 0.0065 IUJ

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0051 U 0.0049 LI 0.0054 U 0.0055 U 0.0063 U 0.0043 U C).0065 UJ

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0051 U 0.0049 LJ 0.0054 U 0.0055 U 0.0063 U 0.0043 U !0.0065 UJ

106-46o7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0051 U 0.0049 J 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 LIJ

135-98-8 2-PHENYLBUTANE 8260B mg/kg ;}.0051 U 0.0049 LI 0.0054 U 0,0055 !U 0.0063 U 0.0043 ,U 0.0065 UJ

57-64-1 ACETONE 8260B mg/kg !0.051 U 0.049 U 0.054 U 0.055 U 0.063 UJ 0.043 :UJ 0.065 UJ

'1-43-2 BENZENE 8260B mg/kg 0.0051 U 0.0049 LI 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

108-86-1 BROMOBENZENE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ75-69-4CFC,I 8200B +9 5.0051U00049°0.00, U000550000,3U00043U00065OJ
'5-71-8 CFC-12 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

08-90-7 CHLOROBENZENE 8260B mg/kg 9.0051 U 0.0049 U 0.0054 U 0.0055 !U 0.0063 IU 0.0043 LI 0,0065 UJ

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0,0063 U ;0.0043 U 0.0085 UJ

75-00-3 CHLOROETHANE 8260B mg/k9 0.0051 U 0.0049 U 0.0054 U 0.0055 U '0,0063 U 0.0043 U 0.0065 UJ

67-66-3 CHLOROFORM 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0,0063 U 0.0043 U 0.0065 UJ

'4.67-3 CHLOROMETHANE 8200B mg/k9 0.O051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0,0065 UJ

156-59-2 CIS-1,2-DICHLOROETHEN E 8200B mg/kg 0,0051 3 0.0049 U 0.0054 U 0.0055 U 0,0063 U 0.0043 U 0.0065 UJ'5-09-2 DICHLOROMETHANE 8260B mg/kg 0.0051 0.0049 U 0.0054 U 0,0055 U 0,0063 U 0,0043 U 0.0065 UJ

100-41-4 ETHYLBENZENE 8260B mg/kg 0.0051 IU 0.0049 U 0,0054 U 0.0055 U L0063 U '0.0043 U 0.0065 UJ

_41-73-1 MoDICHLOROBENZENE 8260B mg/kg 0.0051 U 0,0049 U 0.0054 U 0,0055 U 0,0063 U 0,0043 U 0.0065 UJ

104-51.6 N-BUTYLBENZENE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

103.65-1 PROPYLBENZENE 8200B mg/kg 0.0051 U 0.0049 U 0,0054 U 0,0055 U 0,0063 U 0.0043 U 0.0065 UJ

100-42-5 STYRENE (MONOMER) 8260B mg/k9 0.0051 U 0.0049 U 0,0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

96-06.6 TERT-BUTYLBENZENE 8200B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0051 U 0,0049 U 0,0054 U 0.0055 U 0.0063 U 0.0043 U 0,0065 UJ

108-88-3 TOLUENE 8200B mg_g 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0,0065 UJ

156-60-5 TRANS-1,2-DICHLOROETHENE 8200B mg/kg 0.0051 U 0.0049 U 0,0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

P9-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0051 U 0.0049 U 0.0054 U 0.0055 U 0.0063 U 0.0043 U 0.0065 UJ

P5-01-4 VINYL CHLORIDE 8260B mg/kg 0.0051 U 3.0049 U 0.0054 U 0,0055 U 0.0063 U 0.0043 U 0.0065 UJ

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.01 U 0.0099 U 0.011 U 0.011 U 0.003 J 0,0087 U 0.013 UJ
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31102 31103 31104 31105 31106 31107 31108
LocationID 3138 3138 3139 3139 3140 3140 3141

Sample Date 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-65 7-Nov-05 7-Nov-05 7-Nov-05

CAS Number Chemical Name AnalylJcMethod Unit \\ Depth 2to4FT 4to6FT 0to2FT 2to4 FT 0to2FT 2to4FT 0to2FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0053 U 0,0051 U 0.0052 U 0,0055 U 0,005 U 0.0044 U 0.0053 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0,0044 U 0,0053 U

79-34-8 1,1,2,2-TETRACHLOROETHAN E 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 00053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

96-18-4 1,2,3-TRICHLOROPROPANE 8260B mg/kg 0.0053 U i0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

!20-82-1 1,2,4-TRICH LOROBENZENE 8260B mg/kg 0.0053 U 10.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0053 U D.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0,005 U 0.0044 U 0.0053 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

78-67-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0,0055 U 0.005 U 0,0044 U 0.0053 U

108-67-8 1,3,5-TRIMETHYLBENZEN E 8260B mg/kg 0.0053 U 0.0051 U 0,0052 U 0.0055 U 0.005 U 0.0044 U 0,0053 U
142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0053 U 0.0051 U 0,0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0,0063 U 0.0051 U 0.0052 U 0.0055 U i0.005 U 0.0044 U 0.0053 U

_,35-98-8 2-PHENYLBUTANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 IU 0.0055 U 0,005 U 0.0044 U 0.0053 U

67-64-1 ACETONE 8260B rng/kg 0.053 U 0.051 U 0.052 UJ 0.055 UJ {).05 UJ 0.044 UJ 0.053 UJ

71-43-2 BENZENE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U L005 U 0.0044 U 0.0053 U

108-86-1 BROMOBENZENE 5260B mg/kg 0.0053 U 0.0051 U 3.0052 IU 0.0055 U 0,005 U 0.0044 U 0,0053 U
75-69,-4 CFC-11 8260B mg/kg 0.0053 U 0,0051 U 0.0052 IU 0,0055 U 0005 U 0,0044 U 0.0053 U
75-71-8 CFC-12 8260B mg/kg 0.0053 U 0,0051 U 0.0052 IU 0.0055 U 0.005 U 0.0044 U 0,0053 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0,0053 U 0,0051 U 0.0052 U 0.0055 U 0.005 U 0,0044 U 0.0053 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 00055 U 0,005 U 0.0044 U 0.0053 U

75-00-3 CHLOROETHANE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 1.005 U 0.0044 U 0.0053 U57-66-3 CHLOROFORM 8260B mg/kg 0.0053 U 0.0051 U 0.0052 0.0055 U 0.005 U 0.0044 U 0.0053 U

74-87-3 CHLOROMETHANE 8260B rng/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U ).005 U 0.0044 U 0.0053 U

156-59-2 CIS-1,2-DICH LOROETHENE 8260B mg/kg ;0.0053 U 0.0051 U 0.0052 U 0.0055 U ),005 U 0.0044 U 0.0053 U
75-09-2 DICHLOROMETHANE 8260B mg/kg 0.001 U 0.0051 U D.001 J 0 0009 J 0.0008 J 0.0044 U 0.001 J

100-41-4 ETHYLBENZENE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U ),005 U 0.0044 U 0.0053 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0,0055 U 0.005 U 0.0044 U 0.0053 U

t03-85-1 PROPYLBENZENE 8260B mg/kg ID.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0,0053 U 0.0051 !U 0,0052 U D.0055 U ).005 U 0.0044 U 0.0053 U

95-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0,0053 U 0.0051 U 0.0052 U i0.0055 U 0.005 U 0,0044 U 0.0053 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0053 U 0.0051 U 0,0052 U 0.0055 U 0,005 U 0.0044 U 0.0053 U

•108-86-3 TOLUENE 8260B mgJkg 0,0053 U 0.0051 LI 0.0052 U 0.0055 U 0.005 IU 0.0044 U 0.0053 U

156-60-6 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 0.0053 U 0,0051 LJ 0,0052 U 0.0055 U 0.005 'U 0.0044 U 0.0053 U79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0053 0.0051 LJ 0.0052 U 0.0055 U 0.005 U 0.0044 U 0.0053 U

75-61-4 VINYL CHLORIDE 8260B mg/kg 0.0053 U 0.0051 U 0.0052 U 0.0055 U 0.005 IU 0.0044 :U 0.0053 IU

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.011 U 0.01 U 0.01 U 0.011 U 0.01 IU 0,0089 U 0,011 IU
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31109 31110 31111 31112 31113 31114 31115

Location ID 3141 3141 3141 3142 3142 3143 3143

Sample Date 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 8-Nov-05 8-Nov-05

CAS Number ChemicalName Analytic Method Unit \\ Depth 2 to4 FT 4 to 6 FT 4 to6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0056 U 0.0051 U D.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B mgikg 0,0056 U 0,0051 U =0.0048 U 0.0052 U 0.0048 U 0.0049 U 0,0051 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0056 U 0.0051 U ;0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.0056 U 0.0051 U 3.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mgikg 0.0056 U 0.0051 U i0,0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

96-18-4 1,2,3-TRICH LOROPROPANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 IU 0.0051 U
120-82-1 1,2,4-TRICHLOROBENZENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0,0049 iU 0.0051 U

95-63`6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0056 U 0.0051 U 0,0048 U 0.0052 U 0.0048 U 0.0049 IU 0.0051 U
96-12`6 1,2-DIBROMO.-3.-CHLOROPROPANE 8260B mg/kg 9.0056 U 0.0051 UJ D.0048 UJ 0.0052 UJ 0.0048 UJ 0.0049 IU 0.0051 U
106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0056 U 0.0051 U 0,0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0056 U 0.0051 U :0.0048 U 0.0052 U 0.0048 U 0.0049 iU 0,0051 U
107-O6-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

78`67-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0,0052 U 0.0048 U 0.0049 !U 0.0051 U

108`67-6 1,3,5-TRIMETHYLBENZEN E 8260B mg/kg 0.0056 U 0.0051 U 0,0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U
142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U D.0048 U 0.0049 U 0.0051 U

135-98-6 2*PHENYLBUTANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

67`64-1 ACETONE 8260B mg/kg i0.056 UJ 0.051 UJ 0.048 UJ 0.052 UJ 0.048 UJ 0.049 U 0,051 U

7143-2 BENZENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

108-86-1 BROMOBENZENE 8260B mg/kg ;0.0056 U 0.0051 U 0,0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

75-69-4 CFC-11 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0,0049 U 0.0051 U

75-71-6 CFC-12 8260B mg/kg 0.0056 U 0.0051 U 0,0048 U 0.0052 U :0.0048 U 0.0049 U 0,0051 U

108-90-7 CHLOROBENZENE 8260B mg/k0 0.0056 U 0,0051 U 0.0048 U 0.0052 U 0.0048 !U 0.0049 U 0.0051 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0046 :U 0.0049 U 0.0051 U

75-00-3 CHLOROETHANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

67-66-3 CHLOROFORM 8260B mg/kg O.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

74-67-3 CHLOROMETHANE 8260B mg/kg 0.0056 U 0.0051 UJ 0.0048 UJ 0,0052 UJ 0,0048 UJ 0,0049 UJ 0.0051 UJ

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.002 U 0.002 U

10041-4 ETHYLBENZENE 8260B mg/kg 0.0056 U 0.0051 U 0,0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0,0048 U 0,0049 U 0.0051 _U

104-51-6 N-BUTYLBENZENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0,0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

10042-5 STYRENE (MONOMER) 8260B mg/kg 0,0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0,0049 U 0.0051 U

127-184 TETRACHLOROETHENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0,0052 U 0.0048 U 0.0049 U 0.0051 U

108-88-3 TOLUENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0.0052 U 0.0048 U 0.0049 U 0.0051 U

156-60-5 TRANS-1,2-DICHLOROETHENE 8260B mg/kg 0.0056 U 0,0051 U 0.0048 U 0,0052 U 0.0048 U 0.0049 U 0.0051 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0,0052 U 0.0048 U 0.0049 U 0.0051 U

75014 VINYL CHLORIDE 8260B mg/kg 0.0056 U 0.0051 U 0.0048 U 0,0052 U 0.0048 U 0.0049 U 0.0051 U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.011 U 0.01 U 0.0096 U 0.01 U 0.0097 U 0.0098 U 0.01 U
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31116 31117 31118 31119 31120 31121 31122
Location ID 3144 3144 3144 3145 3145 3145 3145

Sample Date 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 6-Nov-05

CAS Number ChemicalName AnalyticMethod Unit\\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 2 to4 FT 0 to 2 FT 4 to 6 FT 4 to 6 FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

79-34-5 1,1,2,2-TETRACHLOROETHAN E 8260B mg/kg 0,005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U i0.0065 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U _0.0065 U

75-34-3 1,1-DICHLOROETHANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 10.0065 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

96-18-4 1,2.3-TRICHLOROPROPANE 8260B mg/kg 0.005 U 0,0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U i0.0065 U

120-82-1 1,2.4-TRICHLOROBENZENE 8260B mg/k9 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U C).0065 U

95-63-6 1.2.4-TRIMETHYLBENZEN E 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0,0058 U 0.0068 U ,0,0065 U

96-12-6 1,2-DIBROMO-3-CHLOROPROPAN E 8260B mg/kg 0,005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U =0.0065 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U !0.0065 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

76-87-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

142-28-9 1,3-DICHLOROPROPANE 6260B mg/kg 0.005 U 0.0053 U D.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0,0058 U 0,0068 U 0.0065 U

135-98-6 2-PHENYLBUTANE 8260B mg/kg 0.005 U 0.0053 U E).0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

67-64-1 ACETONE 8260B mg/kg 0.05 U 0.053 U 0.063 U 0.056 U 0.058 U 0.068 U 0.065 U

71-43-2 BENZENE 8260B mg/k9 0.005 U 0.0053 U !0.0063 U 0.0056 U 0.0058 U 0.003 J 0.003 J

108-66-1 BROMOBENZENE 8260B mg/kg 0.005 U 0.0053 U !0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

75-69-4 CFC-11 8260B mg/k9 0.005 U 0.0053 U 0.0063 U 0,0056 U 0.0058 U 0.0068 U 0.0065 U

75-71-8 CFC-12 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0_0068 U 0.0065 U

75-00-3 CHLOROETHANE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

67-66-3 CHLOROFORM 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

74-87-3 CHLOROMETHANE 8260B mg/kg 0.005 UJ 0.0053 UJ 0.0063 UJ 0.0056 UJ 0,0058 UJ 0.0068 UJ 0.0065 UJ

156-59-2 CIS-1,2-DICHLOROETHENE 8260B mg/kg 0,005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

75-09-2 DICHLOROMETHANE 8260B mg/kg 0.002 U 0.002 U 0.002 U 0.002 U 0,003 U 0.002 U 0.002 U

100-41-4 ETHYLBENZENE 8260B mg/kg 0.005 U 0.0053 U 10.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.005 U 0,0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

104-51-6 N-BUTYLBENZENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

98-06-8 TERT-BUTYLBENZENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 U

108-88-3 TOLUENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 00065 U

156-60-5 TRANS-1,2-DICHLOROETH ENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 =U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.005 U 0.0053 U 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 =U
75-014 VINYL CHLORIDE 8260B mg/kg 0.005 U 0.0053 iU 0.0063 U 0.0056 U 0.0058 U 0.0068 U 0.0065 u1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.01 U 0.011 IU 0.0!3 U 0.011 U 0.012 U 0.014 U 0.013
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Appendix G

Soil Sample Results

Volatile Organic Compounds

Sample ID 31132 31133 31134 31135 31136 31137 31138
Location ID 3146 3146 3146 3147 3147 3148 3148

Sample Date 6.Nov-05 8-Nov-05 8-Nov-05 9-Nov-05 9-Nov-65 9-Nov-05 9-Nov-05

CAS Number Chemical Name Analytic Me_od Uctit\\ Depth 0to2FT 2to4 FT 4to6 FT Oto2FT 2to4FT Oto2FT 2to4 FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

71-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B mg/kg 0.0048 :U 0.0055 U 0.0075 U 0.0056 U ).005 U 0.0043 U 0.0053 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

75-34-3 1,1-DICHLOROETHANE 8260B rng/'kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U D.0043 U 0.0053 U

75-35-4 1,1-DICHLOROETHYLENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U D.0043 U 0.0053 U

96-18-4 1,2,3-TRICH LOROPROPAN E 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U D.0043 U 0.0053 U

120-82-1 1,2,4-TRICHLOROBENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 3.0056 U 0.005 U 0.0043 U 0.0053 U

95-63-6 1,2,4-TRIMETHYLBENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 8260B mg/kg 0.0048 U 0,0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

106-93-4 1,2-DIBROMOETHANE 826OB mg/kg ).0048 U 0,0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

95-50-1 1,2-DICHLOROBENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

107-06-2 1,2-DICHLOROETHANE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0,005 U 0.0043 U 0.0053 U

78-87-5 1,2-DICHLOROPROPANE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

108-67-8 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0,005 U 0.0043 U 0.0053 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0048 U 0.0055 U 0,0075 U 0.0056 U 0,005 U 0.0043 U 0.0053 U

106-46-7 1,4-DICHLOROBENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

135-98-8 2-PHENYLBUTANE 6260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0,0053 U

67-64-1 ACETONE 8260B mg/kg 0.048 U 0,055 U 0.075 U 0.056 U 0.05 U 0,043 U 0.053 U71-43-2 BENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 , 0.005 U 0.0043 U 0.0053 U

108-66-1 BROMOBENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 iU 0.005 U 0.0043 U 0.0053 U

75-69-4 CFC-11 8260B mg/kg 0,0048 U 0.0055 U [).0075 U 0,0056 U 0.005 U 0.0043 !U 0.0053 U
75-71-8 CFC-12 8260B mg/kg 0.0048 U 0.0055 U 3.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

108-90-7 CHLOROBENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U

124-46-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.0048 U 0.0055 !U 0.0075 U 0.0056 U 0.005 U 0,0043 U 0,0053 U

T5-00-3 CHLOROETHANE 8260B mg/kg 0.0048 U 0.0055 iU 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U67-66-3 CHLOROFORM 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 0.0053 U

_4-87-3 CHLOROMETHANE 8260B mg/kg 0.0046 UJ 0.0055 JJ r_.0075 UJ 0.0056 U 0.005 U 0.0043 _U 0.0053 U

156-59-2 ClS-1,2-DICHLOROETHEN E 8260B mg/kg 0.0048 U 0.0055 LI 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U75-09-2 DICHLOROMETHANE 8260B mg/kg 0.001 U 0.002 LI 0.002 U 0.0056 U 0.006 U 0.0043 0.0009 U

100-41-4 ETHYLBENZENE 8260B mg/kg 0.0048 U 0.0055 _ D.0075 U 0.0056 U 0,005 _U 0,0043 U 0.0053 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U ;0.005 IU 0,0043 U 0_0053 U

104-51-6 N-BUTYLBENZENE 8260B mg/kg 0,0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 :U 0.0043 U 0.0053 U

103-65-1 PROPYLBENZENE 8260B mg/kg 0.0048 U 0,0055 LI 0.0075 U 0,0056 U 0.005 U 0.0043 U 0.0053 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 U 0.0043 U 0.0053 U
98-06-6 TERT-BUTYLBENZENE 8260B rng/kg 0.0048 U 0.0055 U 0,0075 U 0.0056 U 0,005 U 0.0043 U 0,0053 U
127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 U 0.0056 U 0.005 LJ 0.0043 U 0.0053 U

108-88-3 TOLUENE 8260B rng/k9 3.0048 U 0,0055 U 0,0075 iU 0.0056 U ,.005 U 0.0043 U 0.0053 U
156-60-5 TRANS-1,2-DICH LOROETHENE 8260B mg/kg 0,0048 U 0.0055 U 0.0075 IU 0.0056 U L005 U 0.0043 U 0.0053 U

79-01-6 TRICHLOROETHYLENE 8260B mg/kg 0.0048 U 0.0055 U 0.0075 iu 0.0056 U L005 U 0.0043 U 0.0053 U
75-01-4 VINYL CHLORIDE 8260B mg/kg 0.0048 U 0.0055 U 0,0075 iU 0.0056 U 0.005 U 0.0043 U 00053 ,U

1330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.0095 IU 0.011 0.015 IU 0.011 U 0.01 U 0.0087 U 0.011 IU ,.
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Appendix G
Soil Sample Results

Volatile Organic Compounds

Sample ID 31139 31140 31141 31142 31143
LocationID 3149 3149 3150 3150 3150

Sample Date 9-Nov-05 9-Nov-05 9-Nov-O5 9-Nov-05 9-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to4 FT 0 to 2 FT 2 to 4 FT 2 to 4 FT

(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 LI

'1-55-6 1,1,1-TRICHLOROETHANE 8260B mg/kg 0.0052 U 0.0048 U 0.0046 U ).005 U 0.0051 U

79+34-5 1,1,2,2-TETRACHLOROETHANE 8260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

79-00-5 1,1,2-TRICHLOROETHANE 8260B mg/kg 0.0052 U 0.0045 U 0.0046 U 0.005 U 0.005! U

75-34-3 1,1-DICHLOROETHANE 9260B mg/kg 0.0052 U 0.0046 U 0.0046 U 0.005 U 0.0051 U

75-35-4 1,1-DICHLOROETHYLENE 5260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

96-18-4 1,2,3-TRICHLOROPROPANE 6260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

120-82-1 1,2,4-TRICHLOROBENZEN E 826OB mg/kg {).0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

95-63-6 1,2,4-TRIMETHYLBENZENE 826OB mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

96-12-6 1,2-DIBROMO-3-CHLOROPROPAN E 62609 mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

106-93-4 1,2-DIBROMOETHANE 8260B mg/kg 0.0052 U 3.0046 U 0.0046 U ,0.005 iU 0.0051 U
95-50-1 1,2-DICHLOROBENZENE 6260B mg/kg 0.0052 U 00048 U 0.0046 U 0.005 iU 0,0051 U

107-06-2 1,2-DICHLOROETHANE 5260B mg/kg 9.0052 U 0.0048 U 0.0046 U 0.005 iU 0.0051 U

78-87-5 1,2-DICHLOROPROPANE 6260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 :U 0.0051 U

106-67-6 1,3,5-TRIMETHYLBENZENE 8260B mg/kg 0.0052 U 0,0048 U 0.0046 U b.005 U 0.0051 U

142-28-9 1,3-DICHLOROPROPANE 8260B mg/kg 0.0052 UU 0.0048 U 0.0046 U _.005 U 0.0051 U105-46o7 1,4-DICHLOROBENZENE 52609 mg/kg 0.0052 0.0048 U 0.0046 U ,.005 U 0.0051 U

135-98-8 2-PHENYLBUTANE 8260B mg/kg 0.0052 L) 0.0048 !U 0.0046 U L005 U 0.0051 U
67-64-! ACETONE 8260B mg/kg 0.052 U 0.048 !U, 0.046 U 0.05 U 0,051 U

71-43-2 BENZENE 8260B mg/kg 0.0052 LI 0.0048 ;U 0,0046 U 1.005 U 0.0051 U

105-85-1 BROMOBENZENE 82609 mg/kg 0.0052 U 0.0048 U 0.0046 U L005 U 3.0051 U

75-69-4 CFC-11 82609 mg/kg 0,0052 U 0.0048 U 0.0046 U 1.005 U 0.0051 U
75+71-8 CFC-12 6260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0,0051 U

109-90-7 CHLOROBENZENE 6260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

124-48-1 CHLORODIBROMOMETHANE 8260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

75-00-3 CHLOROETHANE 5260B mg/kg 0.0052 U 0.0048 U 0.0046 U L005 U 0.0051 U

:67-66-3 CHLOROFORM 8260B mg/kg 0.0052 U 0.0048 U 0.0046 U 1.005 U 0.0051 U

74-87-3 CHLOROMETHANE 82609 mg/kg 0.0052 U 0,0048 U 0,0046 U L005 U 0.0051 U

156-59-2 CIS- 1,2-DICHLOROETHI::NE 8260B mg/kg 0.0052 U 0.0048 U 0,0046 U L005 U 0.0051 U

75-09-2 DICHLOROMETHANE 82609 mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

100-41-4 ETHYLBENZENE 6260B mg/kg 0.0052 U 0,0048 U 0.0046 U 0.005 U 0.0051 U

541-73-1 M-DICHLOROBENZENE 8260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

104-51-8 N-BUTYLBENZENE 8260B mg/kg 0.0052 U 0.0048 U 0,0046 U 0.005 U 0.0051 U

103-65-1 PROPYLBENZENE 6260B mg/kg 0,0052 U 0.0048 U 0.0046 U 0.005 U 0,0051 U

100-42-5 STYRENE (MONOMER) 8260B mg/kg 0.0052 U 0.0048 U 0.0046 U ).005 U 0,0051 U

98-06-6 TERT-BUTYLBENZENE 8260B mg/kg 0,0052 U 0.0048 U D.0046 U 0.005 U 0.0051 U

127-18-4 TETRACHLOROETHENE 8260B mg/kg 0.0052 U 0.0048 U :0,0046 U 0.005 U 0.0051 U

108-88-3 TOLUENE 8260B mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0,0051 U

156-60-5 TRANS-1,2-DICH LOROETHENE 82609 mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

79-01-6 TRICHLOROETHYLENE 62609 mg/kg 0.0052 U 0.0048 U 0.0046 U 0.005 U 0.0051 U

75-01-4 VINYL CHLORIDE 8260B mg/kg 0+0052 U 0,0048 U 0,0046 U 0.005 U 00051 U
!330-20-7 XYLENES (TOTAL) 8260B mg/kg 0.01 U 0.0095 U 0.0092 U 0.01 U 0.01 u
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31001 31002 31003 31144 31145 31004 31005

Location ID 3101 3101 3101 3102 3102 3103 3103

Sample Date 1-Nov-05 1-Nov-05 1-Nov-05 9-Nov-05 9-Nov-05 2-Nov-05 2-Nov.-05

CAS Number Chemical Name AnalyticMethod Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C rng/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 55 U 5.1 U 57 U 53 U 6.6 U 21 U 5.2 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

51-28-5 2,4-DINITROPHENOL 8270C mcj/kg 270 U 31 U 290 U 260 U 33 U 100 U 26 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/k9 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5,2 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6,6 U 21 U 5.2 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 55 U 6.1 U 57 U 53 U 6,6 U 21 U 5.2 U

88-74-4 2-NITROANILINE 8270C mg/kg 270 U 31 U 290 U 260 U 33 U 100 U 26 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 110 U 12 U 110 U 110 U 13 U 41 U 10 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

99-09-2 3-NITROANILINE 8270C mg/kg 270 U 31 U 290 U 260 U 33 U 100 U 26 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

62-53-3 ANILINE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

65-85-0 BENZOIC ACID 8270C mg/kg 270 U 31 U 290 U 260 U 33 U 100 U 26 U

100-51-6 BENZYLALCOHOL 8270C rng/kg 110 U 12 U 110 U 110 U 13 U 41 U 10 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C rng/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C rng/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

117-61-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

86-74-8 CARBAZOLE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

132-64-9 DIBENZOFURAN 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

84-86-2 DIETHYL PHTHALATE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 121 U 5.2 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

117-84-6 DI-N-OCTYLPHTHALATE 8270C mg/kg 55 U 8.1 U 57 U 53 U 6.6 U 121 U 5.2 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6,6 U 21 U 5.2 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6,6 U 21 U 5.2 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 55 U 8.1 U 57 U 53 U 6.6 U 21 U 5.2 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 55 U 8.1 U 57 U 53 U 6.6 U 21 U 5.2 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 55 U 6.1 U 57 U 53 U 6.6 U 21 U 5.2 U

98-95-3 NITROBENZENE 8270C mg/kg 55 U 8,1 U 57 U 53 U 6.6 U 21 U 5.2 U

621..64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 55 U B.1 U 57 U 53 U 5.6 U 21 U 5.2 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C rng/kg 270 U 31 U 290 U 260 U 33 U 100 U 26 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 270 U 31 U 290 U 260 U 33 U 100 U 26 U

108-95-2 PHENOL 8270C mg/kg 55 U B.1 U 57 U 53 U 5.6 U 21 U 5.2 U

100-01-6 P-NITROANILINE 8270C mg/kg 270 U 31 U 290 U 260 U 33 U 100 U 26 U

110-86-1 PYRIDINE 8270C mg/kg 55 U 8,1 U 57 U 53 U 8,6 U 21 U 5.2 U
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Appendix G
Soil Sample Results

Semi-Volatile Organic Compounds

Sample ID 31006 31007 31008 31009 31010 31011 31012

Location ID 3103 3104 3104 3104 3105 3105 3105

Sample Date 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C rng/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 2.7 U 260 U 28 U 130 U 2600 U 270 U 2.6 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

806-20-2 2,6-DINITROTOLUENE 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 052 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

B8-74-4 2-NITROANILINE 8270C mg/kg 2.7 U 260 U 28 U 130 U 2600 U 270 U 2.6 U

91-94-1 3,3-DICHLOROBENZlDINE 8270C mg/kg 1.1 U 110 U 11 U 52 U 1000 U 110 U 1 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C rng/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

99-09-2 3-NITROANILINE 8270C mg/kg 2.7 U 260 U 28 U 130 U 2600 U 270 U 2.6 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

82-53-3 ANILINE 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

65-65-0 BENZOIC ACID 8270C mg/kg 2.7 U 260 U 28 U 130 U 2600 U 270 U 2.6 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 1.1 U 110 U 11 U 52 U 1000 U 110 U 1 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 0.54 U 53 U 55 U 26 U 520 U 53 U 0.52 U

86-74-8 CARBAZOLE 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 052 U

132-64-9 DIBENZOFURAN 8270C rng/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0,52 U

$4-66-2 DIETHYL PHTHALATE 8270C mg/kg 0,54 U 53 U 5.5 U 26 U 520 U 53 U 0,52 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 0,54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

B7-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 0,54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

1!8-74-1 HEXACHLOROBENZENE 8270C mg/kg 0.54 U 53 U 5,5 U 26 U 520 U 53 U 0.52 U

57-72-1 HEXACHLOROETHANE 8270C mg/kg 0,54 U 53 U 5.5 U 26 U 520 U 53 U 052 U

B2-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 0,54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U

198-95-3 NITROBENZENE 6270C mg/kg 0.54 U 53 U 5,5 U 26 U 520 U 53 U 0.52 U

!621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 0,54 U 53 U 5,5 U 26 U 520 U 53 U 0.52 U

85-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 2.7 U 260 U 28 U 130 U 2600 U 270 U 2,6 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 2.7 U 260 U 28 U 130 U 2600 U 270 U 2.6 U

1108-95-2 PHENOL 8270C rng/kg 0.2 J 53 U 5.5 U 26 U 520 U 53 U 0.52 U

!100-01-6 P-NITROANILINE 8270C mg/kg 2.7 U 260 U 28 U 130 U 2600 U 270 U 2.6 U

110-86-1 PYRIDINE 8270C mg/kg 0.54 U 53 U 5.5 U 26 U 520 U 53 U 0.52 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31013 31014 31015 31016 31017 31018 31019
Location ID 3105 3106 3106 3106 3107 3107 3107

Sample Date 2-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 4 to 6 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mglkg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

95-96-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg L52 U 5.4 U 5.7 U 1 U 12 U 11 U 7 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U
105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg ).52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 2.6 U 27 U 26 U 54 U 61 U 157 U 35 U

121-14-2 2,4-DiNiTROTOLUENE 8270C mg/kg 0,52 U 5.4 U 5.7 U 11 U 12 U 1 U 7 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 0,52 U 5.4 U 5.7 U 11 U 12 U 1 U 7 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg }.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

9548-7 2-METHYLPHENOL 8270C mg/kg ).52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

88-74-4 2-NITROANILINE 8270C mg/kg 2.6 U 27 U 28 U 54 U 61 U 57 U 35 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 1 U 11 U 11 U 21 U 25 U 23 U 14 U

78-59-1 3,5,6-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

108-39-4 3-METHYLPHENOL 8270C rng/kg 0.52 U 5.4 U 5,7 U 11 U 12 U 11 U 7 U

99-69-2 3-NITROANILINE 8270C mg/kg 2,6 U 27 U 28 U 54 U 61 U 57 U 35 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

62-53-3 ANILINE 8270C mg/kg 0.52 U 15,4 U 5.7 U 11 U 12 U 11 U 7 U

65-85-0 BENZOIC ACID 8270C mg/kg 2.6 U i27 U 28 U 54 U 61 U 57 U 35 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 1 U 11 U 11 U 21 U 25 U 23 U 14 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/k9 0.52 U 5.4 U 5,7 U 11 U 12 U 11 U 7 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

86-74-8 CARBAZOLE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

132-64-9 DIBENZOFURAN 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

}4-66-2 DIETHYL PHTHALATE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

131-11-3 DIMETHYLPHTHALATE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 17 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U :7 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 17 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 0.52 U 5.4 U 5,7 U 11 U 12 U 11 U 17 u

1321-94-4 METHYLNAPHTHALENE 8270C mgJkg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

98-95-3 NITROBENZENE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U 77 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 0.52 U 5.4 U 5.7 U 11 U 12 U 11 U .35 U86-30-8 N-NITROSODIPHENYLAMINE 8270C mg/kg 2.6 U 27 U 28 U 54 U 61 U 57 U U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 2.6 U 27 U 28 U 54 U 61 U 57 U 35 U

108-95-2 PHENOL 8270C mg/kg 10.52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U

100-01-8 P-NITROANILINE 8270C mg/kg 2.6 U 27 U 28 U 54 U 61 U 57 U 35 U

110-86-1 PYRIDINE 8270C mg/kg :).52 U 5.4 U 5.7 U 11 U 12 U 11 U 7 U
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Appendix G
Soil Sample Results

Semi-Volatile Organic Compounds

Sample ID 31020 31021 31022 31023 31024 31025 31026
Location ID 3108 3106 3108 3108 3109 3109 3109

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 0 to 2 FT 2 to 4 FT 4 to 7 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT ,,,

{Group Code) (Group Description)

108-80-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 6.4 U 5.8 U

_5-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

_,8-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 11 U 12 U 1 U 21 U 84 U 5.4 U 5.6 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 11 U 12 U 1 U 21 U 84 U 5.4 U 5.8 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 53 U 58 U 53 U 100 U 420 U 27 U 29 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 11 U !12 U 11 U 21 U 84 U 5.4 U 5.8 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 11 U 112 U 11 U 21 U 84 U 5.4 U 5.8 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 11 U '12 U 11 U 21 U 84 U 5.4 U 5.8 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

88-74-4 2-NITROANILINE 8270C mg/kg 53 U 58 U 53 U 100 U 420 U 27 U 29 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 21 U 23 U 21 U 42 U 170 U 11 U 12 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 6270C mg/kg tl U 12 U 11 U 21 U ,84 U 5.4 U 5.8 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 11 U 12 U 11 U 21 U 184 U 5.4 U 5.8 U

99-09-2 3-NITROANILINE 8270C mg/kg 53 U 58 U 53 U 100 U 420 U 27 U 29 U
106-44-5 4-METHYLPHENOL 8270C rng/kg 11 U 12 U 11 U 21 U :84 U 5.4 U 5.8 U

62-53-3 ANILINE 8270C mg/kg tl U 12 U 11 U 21 U 84 U 5.4 U 58 U

65.-85-0 BENZOIC ACID 8270C mg/kg 53 U 58 U 53 U 100 U 420 U 27 U 29 U

100-51-8 BENZYLALCOHOL 8270C mg/kg 21 U 23 U 21 U 42 U 170 U 11 U 12 U

65-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 111 U 12 U 11 U _21 U B4 U 5.4 U 5.8 U

t11-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg ill U 12 U 11 U 21 U B4 U 5.4 U 5.8 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 1! U 12 U !t U 2! U 84 U 5.4 U 5.8 U

86-74-8 CARBAZOLE 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

132-64-9 DIBENZOFURAN 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 54 U 5.8 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 11 U 12 U 11 U 21 U 64 U 5.4 U 5.8 U

87-88-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

116-74-1 HEXACHLOROBENZENE 8270C mg/kg tl U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

67-72-1 HEXACHLOROETHANE 8270C mgJkg 11 U 12 U 11 U 21 U 84 U 154 U 5.8 U

62-76-9 METHANAMINE, N*METHYL-N-NITROSO 8270C mg/kg tl U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 15.4 U 5.8 U

98-95-3 NITROBENZENE 6270C mg/k9 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 53 U 58 U 53 U 100 U 420 U 27 U 29 U

87-86-6 PENTACHLOROPHENOL 8270C mg/kg 53 U 58 U 53 U 100 U 420 U 27 U 29 U

108-95-2 PHENOL 8270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U

100-01-8 P-NITROANILINE 8270C rng/kg 53 U 58 U 53 U 100 UJ 420 U 27 U 29 U

110-86-1 PYRIDINE 6270C mg/kg 11 U 12 U 11 U 21 U 84 U 5.4 U 5.8 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31027 31028 31029 31030 31031 31032 31033
Location ID 3110 3110 3110 3111 3111 3111 3112

Sample Date 3-Nov-05 3-Nov-O5 3-Nov-05 3-Nov.05 3-Nov-O5 3-Nov.05 3-Nov.05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 3 to 4 FT 4.5 to 65 FT 0 to 2 FT 2 to 4 FT 4 to 5 FT 0 to 2 FT

Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 22 U 53 U 55 U 0.52 U 0.55 U 5.3 U 0.55 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 22 U i53 U 56 U 0.52 U 3.55 U 5.3 U 0.55 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 22 U 53 U 56 U 0.52 U 3.55 U 5.3 U 0.55 U

105-67-9 2,4-OIMETHYLPHENOL 8270C mg/kg 22 U 53 U 56 U 0.52 U ;).55 U 5.3 U 0.55 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 110 U 270 U 280 U 2.6 U 12.8 U 26 U 2.7 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

606-20-2 2,6-DINITROTOLUENE 8270C rng/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 22 U 53 U 56 U 0.52 U D.55 U 5.3 U 0.55 U

88-74-4 2-NITROANILINE 8270C mg/kg 110 U 270 U 280 U 2.6 U 2.8 U 26 U 2.7 U

91-94-1 3,3-DICHLOROBENZlDINE 8270C mg/kg 43 U 110 U 110 U 1 U 1.1 U 11 U 1.1 U

/'8-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

99-09-2 3-NITROANILINE 8270C mg/kg :110 U 270 U 280 U 2.6 U 2.8 U 26 U 2.7 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

62-53-3 ANILINE 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

65-85-0 BENZOIC ACID 8270C mg/kg 110 U 270 U 280 U 2.6 U 2.8 U 26 U 2.7 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 43 U 110 U 110 U 1 U 1.1 U 11 U 1.1 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 22 U 53 U 56 U _0.52 U 0.55 U 5.3 U 0.55 U

1111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 22 U 53 U 56 U !0.52 U 0.55 U 5.3 U 0.55 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 055 U
86-74-6 CARBAZOLE 8270C mg/kg 22 U 53 U 56 U ;).52 U 0.55 U 5.3 U 0.55 U

132-64-9 DIBENZOFURAN 8270C mg/kg 22 U 53 U 56 U 3.52 U 0.55 U 15.3 U 0.55 U

$4-66-2 DIETHYL PHTHALATE 8270C mg/kg 22 U 53 U 56 U ;).52 U 0.55 U 5.3 U 0.55 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 22 U 53 U 56 U !0.52 U 0.55 U 5.3 U 0.55 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

B7-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

18-74-1 HF_XACHLOROBENZENE 8270C mg/kg 22 U 53 U 56 U ;).52 U 0.55 U 5.3 U 0.55 U

_7-72-1 HEXACHLOROETHANE 8270C mg/kg 22 U 53 U 56 U D.52 U 0.55 U 5.3 U 0.55 U

12-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

18-95-3 NITROBENZENE 8270C mg/kg 22 U 53 U 156 U 0.52 U 0.55 U 5.3 U 0.55 U
621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 22 U 53 U !56 U 0.52 U 0.55 U 5.3 U 0.55 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C rng/kg 110 U 270 U 280 U 2.6 U 2.8 U 26 U 2.7 U

_7-86-5 PENTACHLOROPHENOL 8270C rng/kg 110 U 270 U 280 U 2.6 U 2.8 U 26 U 2.7 U

108-95-2 PHENOL 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U

100.01-6 P-NITROANILINE 8270C mg/kg 110 U 270 U 280 U 2.6 U 2.8 U 26 U 2.7 U

110-86-1 PYRIDINE 8270C mg/kg 22 U 53 U 56 U 0.52 U 0.55 U 5.3 U 0.55 U
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Appendix G
SoilSampleResults

Semi-Volatile Organic Compounds

Sample ID 31034 31035 31036 31037 31038 31039 31040

Location ID 3112 3112 3112 3113 3113 3113 3114

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-O5 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4.5 to 6.5 FT 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C m9/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 5.6 U 55 U 55 U 54 U 0,54 U 0.54 U 58 U

105-87-9 2,4-DIMETHYLPHENOL 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg' 26 U 270 U 280 U 270 U 2.7 U 2.7 U 290 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

9548-7 2-METHYLPHENOL 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

88-74-4 2-NITROANILINE 8270C mg/kg 28 U 270 U 280 U 270 U 2.7 U 2.7 U 290 U

91-94-1 3,3-DICHLOROBENZlDINE 8270C mg/kg 11 U 110 U 110 U 110 U 1.1 U 1.1 U 120 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0,54 U 58 U

99-09-2 3-NITROANILINE 8270C mg/kg 28 U 270 U 280 U 270 U 2.7 U 2.7 U 290 U

106-44-5 4-METHYLPHENOL 8270C rng/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

62-53-3 ANILINE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0,54 U 0.54 U 58 U

65-85-0 BENZOIC ACID 8270C mg/kg 28 U 270 U 280 U 270 U 2.7 U 2,7 U 290 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 11 U 110 U 110 U 110 U 1.1 U 1.1 U 120 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 56 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 5.6 U 55 U 55 U 54 U 0,54 U 0.54 U 58 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0,54 U 0,54 U 58 U

86-74-8 CARBAZOLE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

132-64-9 DIBENZOFURAN 6270C rng/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

84-86-2 DIETHYL PHTHALATE 8270C rng/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

13!-11-3 DIMETHYL PHTHALATE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C rng/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

1!8-74-1 HEXACHLOROBENZENE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U E).54 U 58 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 5,6 U 55 U 55 U 54 U 0.54 U 0,54 U 58 U

1321-94..4 METHYLNAPHTHALENE 8270C moj'kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

98-95-3 NITROBENZENE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U E),54 U 58 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U C),54 U 58 U

86-30-8 N-NITROSODIPHENYLAMINE 8270C rng/kg 28 U 270 U 280 U 270 U 2,7 U 2.7 U 290 U

87-86-5 PENTACHLOROPHENOL 6270C mg/kg 28 U 270 U 280 U 270 U 2.7 U 2,7 U 290 U

108-95-2 PHENOL 8270C mg/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U

100-01-6 P-NITROANILINE 8270C mg/kg 28 U 270 U 280 U 270 U 2,7 U 2.7 U 290 U

110-86-1 PYRIDINE 8270C rng/kg 5.6 U 55 U 55 U 54 U 0.54 U 0.54 U 58 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31041 31042 31043 31044 31045 31046 31047
Location ID 3114 3114 3115 3115 3115 3115 3116

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 4-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4 to 7 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 4 to 6 FT 0 to 2 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U :).67 U 57 U 29 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U !57 U 29 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U D.67 U 57 U 29 U
105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U [}.67 U 57 U 29 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 2.8 U 3.3 U 2700 U 28 U 3.3 U 290 U 140 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

806-20-2 2,6-DINITROTOLUENE 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

96-57-8 2-CHLOROPHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

88-74-4 2-NITROANILINE 8270C mg/kg 2.8 U 3.3 U 2700 U 28 U 3.3 U 290 U 140 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 1.1 U 1.3 U 11100 U 11 U 1.3 U 110 U 57 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

99-09-2 3-NITROANILINE 8270C mg/kg 2.8 U 3.3 U 2700 U 28 U 3.3 U 290 U 140 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

62-53-3 ANILINE 5270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

65-85-0 BENZOIC ACID 8270C mg/kg 2.8 U 3.3 U 2700 U 28 U 3.3 U 290 U 140 U

100-51-6 BENZYL ALCOHOL 8270C mg/kg 1.1 U 1.3 U 1100 U 11 U 1.3 U 110 U 57 U

85-68-7 BENZYLBUTYLPHTHALATE 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.57 U 57 U 29 U

86-74-8 CARBAZOLE 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

132-64-9 DIBENZOFURAN 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U ;29 U

84-66-2 DIETHYLPHTHALATE 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

131-11-3 DIMETHYLPHTHALATE 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 0.57 U 3.65 U 540 U 5.6 U 0,67 U 57 U 29 U
87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 0.57 U 3.65 U 540 U 5.6 U 0.67 U 57 U 29 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 0.57 U 10.65 U 540 U 5.6 U 0.67 U 57 U 129 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 3.57 U D.65 U 540 U 5.6 U 0.67 U 57 U 29 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C rng/kg 3.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 3.57 U [).65 U 540 U 5.6 U 0.67 U 57 U 29 U

98-95-3 NITROBENZENE 8270C mg/kg 357 U 3.65 U 540 U 5.6 U 0.67 U 57 U 29 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 0.57 U D.65 U 540 U 5.6 U 0.67 U 57 U 29 U

86-30-8 N-NITROSODIPHENYLAMINE 8270C mgfkg 2.8 U 3.3 U 2700 U 28 U 3.3 U 290 U 140 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 2.8 U 3.3 U 2700 U 28 U 3.3 U 290 U 140 U

108-95-2 PHENOL 8270C mg/kg 0.57 U 0.65 U 540 U 5.6 U 0.67 U 57 U 29 U

100-01-6 P-NITROANILINE 8270C mg/kg 2.8 U 3.3 U .>700 U 28 U 3.3 U 290 U 140 U

110-56-1 PYR!DINE 8270C mg/kg D.57 U D.65 U 540 U 5.6 U 0.67 U 57 U 29 U

SVOCAnalytesin SoilSamples
IR Site31AlamedaPoint 7 of20 Site31 RemedialInvestigationReport



Appendix G
Soil Sample Results

Semi-Volatile Organic Compounds

Sample ID 31048 31049 31052 31053 31054 31055 31056

Location ID 3116 3!16 3117 3117 3117 3118 3118

Sample Date 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 0 to 2 FT

{Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 30 U 0.56 U 28 U 5.5 U i30 U 28 U 27 U

05-954 2,4,5-TRICHLOROPHENOL 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 130 U :28 U 27 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

105.67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 150 U 2.8 U 140 U 28 U 150 U 140 U 140 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

88-74-4 2-NITROANILINE 8270C mg/kg 150 U 2.8 U 140 U 28 U 150 U 140 U 140 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 61 U 1.1 U 57 U 11 U 59 U 55 U 55 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 30 U 0,56 U 28 U 5.5 U 30 U 28 U 27 U

99-09-2 3-NITROANILINE 8270C mg/kg 150 U 2.8 U 140 U 28 U 150 U 140 U 140 U

10644-5 4-METHYLPHENOL 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

62-53-3 ANILINE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

65-85-0 BENZOIC ACID 8270C mg/kg 150 U :2.8 U 140 U 28 U 150 U 140 U 140 U

100-51.6 BENZYLALCOHOL 8270C rng/kg 61 U 1.1 U 57 U 11 U 59 U 55 U 55 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 30 U 3.56 U 28 U 5.5 U 30 U 28 U 27 U

111-444 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 30 U E).56 U 28 U 5,5 U 30 U 28 U 27 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 30 U {3.56 U 28 U 5,5 U 30 U 28 U 27 U

86-74-8 CARBAZOLE 8270C mg/kg 30 U C).56 U 28 U 5.5 U 30 U 28 U 27 U

132-64-9 DIBENZOFURAN 8270C mg/kg 30 U 9.56 U 28 U 5.5 U 30 U 28 U 27 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 30 U 9.56 U 28 U 5.5 U 30 U 28 U 27 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

87.68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

98-95-3 NITROBENZENE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 150 U 2.8 U 140 U 28 U 150 U 140 U 140 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 150 U 2,8 U 140 U 28 U 150 U 140 U 140 U

108-95-2 PHENOL 8270C mg/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U

100-01-6 P-NITROANILINE 8270C mg/kg 150 U 2.8 U 140 U 28 U 150 U 140 U 140 U

110-86-1 PYRIDINE 8270C rng/kg 30 U 0.56 U 28 U 5.5 U 30 U 28 U 27 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31057 31058 31059 31060 31061 31062 31063
Location ID 3118 3119 3119 3120 3120 3120 3121

Sample Date 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 65 FT 0 to 2 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 76 U 13 U

35-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 27 U 26 U 0.56 U 0,55 U 0.54 U 7.6 U 13 U

_8-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

105--67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 140 U 130 U 2.8 U 2.7 U 2.7 U 38 U 163 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 UJ 13 U

606-20-2 2,6-DiNITROTOLUENE 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0,54 U 7.6 U 13 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

95-48-7 2-METHYLPHENOL 6270C mg/kg 27 U 26 U 0.56 U 0.55 U 3.54 U 7.6 U 13 U

88-74-4 2-NITROANILINE 8270C mgfkg 140 U 130 U 2.8 U 2.7 U 12.7 U 38 U 83 U

91-94-1 3.3-DICHLOROBENZIDINE 8270C mg/kg 54 U 53 U 1,1 U 1.1 U 1.1 U 15 U 25 U

78-59-1 3.5.5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 27 U 26 U 0.56 U ),55 U 3,54 U 7.6 U 13 U

108-394 3-METHYLPHENOL 8270C mg/kg 27 U 26 U 0,56 U 0.55 U 3.54 U 7.6 U 13 U

99-09-2 3-NITROANILINE 8270C mg/kg 140 U 130 U 2.8 U 2.7 U 2.7 U 38 U 83 U

10644-5 4-METHYLPHENOL 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 3.54 U 7.6 U 13 U

62-53-3 ANILINE 8270C mg/kg 27 U 26 U 10,56 U 3.55 U 0.54 U 7.6 U 13 U
65-85-0 BENZOIC ACID 8270C mg/kg 140 U 130 U 12,8 U 2.7 U 2.7 U 38 U 63 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 54 U 53 U 1,1 U 11.1 U 1.1 U 15 U 25 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 27 U 26 U ;),56 U D.55 U 0.54 U 7.6 U 13 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 27 U 26 U 3.56 U 3.55 U 0.54 U 7.6 U 13 U

117-61-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 27 U 26 U 3.56 U 3.55 U 054 U 7.6 U !3 U

86-74_ CARBAZOLE 8270C mg/kg 27 U 26 U 10.56 U 3,55 U 0.54 U 7.6 U 13 U

132-64-9 DIBENZOFURAN 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

84-662 DIETHYL PHTHALATE 8270C mg/kg 27 U 26 U [).56 U 0.55 U 0.54 U 7.6 U 13 U

131-11-3 DIMETHYLPHTHALATE 8270C mg/kg 27 U 26 U 3.56 U 3.55 U 0.54 U 7.6 U 13 U

117-64-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

87_o8-3 HEXACHLORO-1.3-BUTADIENE 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

67-72-1 HEXACHLOROETHANE 6270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

62-75-9 METHANAMINE. N-METHYL-N-NITROSO 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

98-95-3 NITROBENZENE 8270C mg/kg 27 U 26 U 0,56 U 0.55 U 0.54 U 7.6 U 13 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg t40 U 130 U 2.8 U 2.7 U 2.7 U 38 U 63 U

87-86-5 PENTACHLOROPHENOL 8270C rng/kg 140 U 130 U 2.8 U 2.7 U 2.7 U 38 UJ 63 U

108-95-2 PHENOL 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U

100-01-6 P-NITROANILINE 8270C mg/kg 140 U 130 U 2.8 U 2.7 U 2.7 U 38 U 63 U

110-86-1 PYRIDINE 8270C mg/kg 27 U 26 U 0.56 U 0.55 U 0.54 U 7.6 U 13 U
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Appendix G
Soil Sample Results

Semi-Volatile Organic Compounds

Sample ID 31064 31065 31066 31067 31068 31069 31070
Location ID 3121 3121 3122 3122 3122 3123 3123

Sample Date 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT
{Group Code) (Group Description)

108.60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 0.6 U 3.58 U D.54 U 0.85 U 0.76 U 55 U 5.8 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 0.6 U :0.58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 0.6 U D.58 U 0.54 U 0.85 U 0,76 U 55 U 5.8 U

120.63-2 2,4-DICHLOROPHENOL 8270C mg/kg 0.6 U !0.58 U D.54 U 0.85 U 0,76 U 55 U 5.8 U

105.67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 0.6 U 358 U D.54 U 0.85 U 0.76 U 55 U 5.8 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 3 U 12.9 U 2.7 U 4.3 U 3.8 U 280 U 29 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 0.6 U D.58 U D.54 U 0.85 U 0,76 U 55 U 5.8 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 0.6 U 0.58 U D.54 U 0.85 U 0.76 U 55 U 5.8 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 0.6 U 0.58 U 0.54 U 0.85 U 0,76 U 55 U 5.8 U

9548-7 2-METHYLPHENOL 8270C mg/kg 0.6 U 0.58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U

88-74-4 2-NITROANILINE 8270C mg/kg 3 U 2.9 U 2.7 U 4.3 U 3.8 U 280 U 29 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 1.2 U 1 2 U 1.1 U 1.7 U 1.5 U 110 U 12 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-I.,ONE 8270C mg/kg 0.6 U 0.58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U
108-39-4 3-METHYLPHENOL 8270C mg/kg 0.6 U 10.58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U

99-09-2 3-NITROANILINE 8270C mg/kg 3 U 2.g U 2.7 U 4.3 U 3.8 U 280 U 29 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 0.6 U D.58 U D.54 U 0.85 U 0.76 U 55 U 5.8 U

62-53-3 ANILINE 8270C mg/kg 0.6 U D.58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U

65-85-0 BENZOIC ACID 8270C mg/kg 3 U 2.9 U 2.7 U 4.3 U 3.8 U 280 U 29 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 1.2 U 1.2 U 1.1 U 1.7 U 1,5 U 110 U 12 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 0,6 U 0.58 U 0.54 U 0.85 U 0,76 U 55 U 5.8 U

11.-444 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 0.6 U D.58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U

117-61-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 0.6 U E).58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U

85-74-8 CARBAZOLE 8270C mg/kg 0,6 U D.58 U 0.54 U 0.85 U 0.76 U 55 U 5,8 U

132-64-9 DIBENZOFURAN 8270C rng/kg 0.6 U D.58 U 0).54 U 0.85 U 0.76 U 55 U 5.8 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 0.6 U i0.58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U
131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 0.6 U 0).58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U

117.64-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 0.6 U 0).58 U 0),54 U 0.85 U 0,76 U 55 U 5.8 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 0.6 U 0).58 U 0),54 U 0.85 U 0.76 U 55 U 5.8 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 0.6 U 0).58 U 0).54 U 0.85 UJ 0.76 UJ 55 U 5.8 UJ

67-72-1 HEXACHLOROETHANE 8270C mg/kg 0,6 U 0).58 U 0).54 U 0.85 U 0.76 U 55 U 5.8 U

62-76-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 0.6 U D.58 U 0).54 U 0.85 U 0.76 U 55 U 5.8 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 0.6 U 0).58 U 0).54 U 0.85 U 0.76 U 55 U 5.8 U

98-953 NITROBENZENE 8270C mg/kg 0.6 U 0).58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U

521-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 0.6 U 0).58 U 0).54 U 0.85 U 0.76 U 55 U 5.8 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C rng/kg 3 U 2.9 U 2.7 U 43 U 3.8 U 280 U 29 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 3 U 12.9 U 2,7 U 4.3 U 3.8 U 280 U 29 U
108-95-2 PHENOL 8270C mg/kg 0.6 U !0.58 U 0).54 U 0.85 U 0,76 U 55 U 5.8 U

100-01-6 P-NITROANILINE 8270C rng/kg 3 UJ i2.9 UJ 2.7 UJ 4.3 U 3.8 U 280 UJ 29 U

110-.86-1 PYRIDINE 8270C mg/kg 0,6 U 10,58 U 0.54 U 0.85 U 0.76 U 55 U 5.8 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31071 31072 31073 31074 31075 31078 31079
Location ID 3124 3124 3125 3125 3125 3126 3126

Sample Date 4-Nov-05 4-Nov-05 5-Nov-05 5-Nov-05 5-Nov-05 6-Nov-65 6-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 0 to 2 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 15.6 U 54 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 280 U 2.8 U 130 U 2.9 U 28 U 28 U 270 U
121-14-2 2,4-DINtTROTOLUENE 8270C mg/kg 55 U 0.55 U 27 U I0.58 U 5.6 U 5.6 U 54 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 155 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

95-45-7 2-METHYLPHENOL 8270C mg/kg 55 U 0.55 U 27 U _).58 U 5.6 U 5.6 U 54 U

88-74-4 2-NITROANILINE 8270C mg/kg 280 U 2.8 U 130 U 2.9 U 28 U 28 U 270 U

91-94-1 3,3-DICHLOROBENZlDINE 8270C mg/kg 110 U 1.1 U 53 U 1.2 U 11 U 11 U 110 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-I-ONE 8270C mg/kg 55 U 0.55 U 27 U 3.58 U 5.6 U 56 U 54 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 55 U 0,55 U 27 U 0.58 U 5,6 U 5,6 U 54 U

_99-09-2 3-NITROANILINE 8270C mg/kg 280 U 2.8 U 130 U 2.9 U 28 U 28 U 270 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 55 U 0.55 U 27 U {).58 U 5.6 U 5.6 U 54 U

,2-53-3 ANILINE 8270C mg/kg 55 U 0.55 U 127 U 0.58 U 5.6 U 5.6 U 54 U

;5-85-0 BENZOIC ACID 8270C rng/kg 280 U 2.8 U 1130 U 2.9 U 28 U 28 U 270 U

00-51-6 BENZYLALCOHOL 8270C mg/kg 10 U 1.1 U 53 U 1.2 U 11 U 11 U 110 U

;5-66-7 BENZ'YL BUTYL PHTHALATE 8270C mgJkg 55 U 0.55 U 27 U 0,58 U 5,6 U 5,6 U 54 U

11-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

17-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 55 U 0,55 U 127 U 0.58 U 5.6 U 5.6 U 54 U

;6-74-8 CARBAZOLE 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

32-64-9 DIBENZOFURAN 8270C mg/kg 55 U 0,55 U 27 U 0,58 U 5.6 U 5.6 U 54 U

84-66-2 DIETHYLPHTHALATE 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

17-64-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 55 U 0,55 U 27 U 0,58 U 5.6 U 5.6 U 54 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C rng/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

118-74-1 HEXACHLOROBENZENE 8270C moJkg 55 U 0.55 UJ 27 U 0.58 U 5,6 U 5.6 U 54 U

67-72-1 HEXACHLOROETHANE 8270C moj'kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C r'ng/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5,6 U 54 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 55 U 0,55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

18-95-3 NITROBENZENE 8270C mg/kg 55 U 055 U 27 U 0.58 U 5,6 U 5.5 U 54 U

;21-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 55 U !0155 U 27 U 0.58 U 5,6 U 5.6 U 54 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 280 U ;2.8 U 130 U 2.9 U 28 U 28 U 270 U

87-66-5 PENTACHLOROPHENOL 8270C mg/kg 280 U 2,8 U 130 U 2.9 U 28 U 28 U 270 U

t08-95-2 PHENOL 8270C mg/kg 55 U 0.55 U 27 U 0.58 U 5.6 U 5.6 U 54 U

100-01-6 P-NITROANILINE 8270C mg/kg 280 UJ 2.8 U 130 U 2.9 U 28 U 28 U 270 U

110-86-1 PYRIDINE 8270C mg/kg 55 U 3.55 U 27 U 0,58 U 5.6 U 5.6 U 54 U
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Appendix G
Soil Sample Results

Semi-VolatileOrganicCompounds

Sample ID 31080 31081 31082 31083 31084 31085 31086
Location ID 3126 3127 3127 3128 3129 3130 3130

Sample Date 6-Nov-05 6-Nov.05 6-Nov.05 6-Nov.05 6-Nov.05 6-Nov.05 6-Nov.05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 0 to 2 FT 0 to 2 FT 2 to 4 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 0.55 U 56 U 5.5 U :56 U 27 U 54 U 0.54 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 2.8 U 280 U 28 U 280 U 140 U 270 U 2.7 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 0.55 U 56 U 5.5 UJ 56 U 27 U 54 U 0.54 U

g5-48-7 2-METHYLPHENOL 8270C mg/kg 0,55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

68-744 2-NITROANILINE 8270C mg/kg 2.8 U 280 U 28 U 280 U 140 U 270 U 2.7 U

01-94-1 3,3-DICHLOROBENZlDINE 8270C mg/kg 1.1 U 110 U 11 U 110 U 55 U 110 U 1.1 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

E)9-09-2 3-NITROANILINE 8270C mg/kg 2.8 U 280 U 28 U 280 U 140 U 270 U 2.7 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

62-53-3 ANILINE 8270C mg/kg 0.55 U 56 U 5,5 U 56 U 27 U 54 U 0.54 U

85-85-0 BENZOIC ACID 8270C mg/kg 2.8 U 280 U 28 U 280 U 140 U 270 U 2.7 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 1.1 U 110 U 111 U 110 U 55 U 110 U 1.1 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 0.55 U 56 U i5.5 U 56 U 27 U 54 U 0.54 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 0.55 U 56 U 155 U 56 U 27 U 54 U 0.54 U

86-74-8 CARBAZOLE 8270C mg/kg 0.55 U 56 U !5.5 U 56 U 27 U 54 U 0.54 U

132-64-9 DIBENZOFURAN 8270C rng/kg 0.55 U 56 U i5.5 U 56 U 27 U 54 U 0.54 U

84-66-2 DIETHYLPHTHALATE 8270C mg/kg 0.55 U 56 U 15.5 U 56 U 27 U :54 U 0.54 U

131-11-3 DIMETHYLPHTHALATE 8270C mg/kg 0.55 U 56 U i5.5 U 56 U 27 U 54 U 0.54 U

117-84.0 DI-N-OC'I-YLPHTHALATE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 154 U 0.54 U

87-68-3 HEXACHLORO-1.3-BUTADIENE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U ;54 U 0.54 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 154 U 0.54 U

87-72-1 HEXACHLOROETHANE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U i54 U 0.54 U

62-75-9 METHANAMINE. N-METHYL-N-NITROSO 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

98-95-3 NITROBENZENE 8270C rng/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

521-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 2.6 U 280 U 28 U 280 U 140 U 270 U 2.7 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 2.8 U 280 U 28 UJ 280 U 140 U 270 U 2.7 U

108-95-2 PHENOL 8270C rng/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U

100.01-6 P-NITROANILINE 8270C mg/kg 2.8 U 280 U 28 U 280 U 140 U 270 U 2.7 U

110-86-1 PYRIDINE 8270C mg/kg 0.55 U 56 U 5.5 U 56 U 27 U 54 U 0.54 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31156 31157 31087 31088 31089 31090 31091

Location ID 3131 3131 3132 3132 3132 3132 3133

Sample Date lO-Nov-05 10-Nov-05 6-Nov-O5 6-Nov-05 6-Nov.65 6-Nov-O5 6-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 2 to 4 FT 5 to 7 FT 0 to 2 FT

Group Code) (Group Description)

108--60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 80 U 9.55 U 29 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

120-83-2 2,4-DICHLOROPHENOL 8270C rng/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 27 U 2.8 U 260 U 28 U 300 U 2.8 U 140 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 5.5 U 0.56 U 57 U 5,6 U 60 U 0.55 U 29 U

95-48-7 2-METHYLPHENOL 8270C mglkg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

88-74-4 2-NITROANILINE 8270C mg/kg 27 U 2.8 U 280 U 28 U 300 U 2.8 U 140 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/k9 11 U 1,1 U 10 U 11 U 120 U 1.1 U 57 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 5.5 U 0,56 U 57 U 5.6 U 60 U 0.55 U 29 U

106-39-4 3-METHYLPHENOL 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

99-09-2 3-NITROANILINE 8270C mg/kg 27 U 2.8 U 280 U 28 U 300 U 2.8 U 140 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

62-53-3 ANILINE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

65-85-0 BENZOIC ACID 8270C mg/kg 27 U 2.8 U 280 U 28 U 300 U 2.8 U 140 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 11 U 1.1 U 110 U 11 U 120 U 1.1 U 57 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

117-61-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C rng/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

56-74-8 CARBAZOLE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

132.-64-9 DIBENZOFURAN 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

84-86-2 DIETHYLPHTHALATE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

!18-74-1 HEXACHLOROBENZENE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

98-95-3 NITROBENZENE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

86-30.6 N-NITROSODIPHENYLAMINE 8270C mg/kg 27 U 2.8 U 280 U 28 U 300 U 2.8 U 140 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 27 U 2.8 U 280 U 28 U 300 U 2.8 U 140 U

108-95-2 PHENOL 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

100-01-8 P-NITROANILINE 8270C mg/kg 27 U 2.8 U 280 U 28 U 300 U 2.8 U 140 U

110-86-1 PYRIDINE 8270C mg/kg 5.5 U 0.56 U 57 U 5.6 U 60 U 0.55 U 29 U

_ SVOC Analytesin SoilSamples
IRSite31 AlamedaPoint 13of 20 Site 31RemedialInvestigationReport



Appendix G
Soil Sample Results

Semi-Volatile Organic Compounds

Sample ID 31092 31093 31094 31095 31096 31158 31159
Location ID 3133 3133 3134 3134 3134 3135 3135

Sample Date 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 10-Nov-05 10-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 5 to 7 FT 0 to 2 FT 2to 4 FT 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 152 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U !52 U

120..83-2 2,4-DICHLOROPHENOL _ 8270C rng/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 152 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 27 U 28 U 2.8 U 82 U 2.8 U 27 U 260 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 056 U 54 U 52 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 056 U 5.4 U 52 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

88-74-4 2-NITROANILINE 8270C mg/kg 27 U 26 U 2.8 U 82 U 2.8 U 27 U 260 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 11 U 11 U 1.1 U 25 U 1.1 U 11 U 100 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

105-39-4 3-METHYLPHENOL 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

99-09-2 3-NITROANILINE 8270C mg/kg 27 U 28 U 2.8 U 82 U 2.8 U 27 U 260 U

10644-5 4-METHYLPHENOL 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

62-53-3 ANILINE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

65-85-0 BENZOIC ACID 8270C mg/kg 27 U 26 U 2.8 U 52 U 2.8 U 27 U 260 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 11 U 11 U 1.1 U 25 U 1.1 U 11 U 100 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

86-74-8 CARBAZOLE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 056 U 54 U 52 U

132-64-9 DIBENZOFURAN 8270C mg/kg 5.4 U 5.5 U 0.57 U 112 U 0.56 U 5.4 U 52 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

131-11-3 DIMETHYL PHTHALATE 6270C rng/kg 5.4 U 5.5 U 0.57 U 112 U 0.56 U 5.4 U 52 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 5.4 U 5.5 U 0.57 U !12 U 0.56 U 5.4 U 52 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 5.4 U 5.5 U 0.57 U _12 U 0.56 U 5.4 U 52 U

116-74-1 HEXACHLOROBENZENE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

98-95-3 NITROBENZENE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 27 U 28 U 2.8 U 62 U 2.8 U 27 U 260 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 27 U 28 U 2.8 U 62 U 2.8 U 27 U 260 U

108-95-2 PHENOL 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.3 U 5.4 U 52 U

100-61-6 P-NITROANILINE 8270C mg/kg 27 U 28 U 2.8 U 62 U 2.8 U 27 U 260 U

110-86-1 PYRIDINE 8270C mg/kg 5.4 U 5.5 U 0.57 U 12 U 0.56 U 5.4 U 52 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31097 31098 31100 31160 31161 31101
Location ID 3136 3136 3136 3136 3137 3137 3138

Sample Date 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 10-Nov-05 10-Nov-05 7-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 55 U 0.56 U )57 U 0.58 U 5.3 U 0.54 U 53 UJ

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 55 U 0.56 U 0,57 U 0.58 U 5.3 U 0.54 U 53 UJ

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 55 U 0.56 U L57 U 0.58 U 5.3 U 3.54 U 53 UJ

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U i0.54 U 53 UJ

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U ;0.54 U 53 UJ

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 270 U 2.8 U 2,9 U 2,9 U 26 U 2.7 U 260 UJ

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 55 U D.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

606-20-2 2,6-DINITROTOLUENE 8270C rng/kg 55 U 3,56 U 0,57 U 0.58 U 5.3 U 0,54 U 53 UJ

95-57-8 2-CHLOROPHENOL 8270C mg/kg 55 U 356 U 0.57 U 0.58 U 5.3 U D.54 U 53 UJ

95-46-7 2-METHYLPHENOL 8270C mg/kg 55 U _.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

88-74-4 2-NITROANILINE 8270C mg/kg 270 U 2.8 U 2.9 U 2.9 U 26 U 2.7 U 260 UJ

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 110 U 1,1 U 1,1 U 1.2 U 11 U 1.1 U 10 UJ

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 55 U D.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

108-39-4 3-METHYLPHENOL 8270C mglkg 55 U 0.56 U 0.57 U 0.58 U 5,3 U 0.54 U 53 UJ

99-09-2 3-NITROANILINE 8270C mg/kg 270 U 2.8 U 2.9 U 2.9 U 26 U 2.7 U 260 UJ

106-44-5 4-METHYLPHENOL 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

52-53-3 ANILINE 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

55-85-0 BENZOIC ACID 8270C mgikg 270 U 2,8 U 2.9 U 2.9 U 26 U 2.7 U 260 UJ

100-51-6 BENZYLALCOHOL 8270C rng/kg 110 U 1.1 U 1.1 U 1.2 U 11 U 1.1 U 110 UJ

55-66-7 BENZYL BUTYL PHTHALATE 8270C mgJk9 55 U 0.56 U 0.57 U 0.58 U 5,3 U 0.54 U 53 UJ

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

117-61-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

86-74-6 CARBAZOLE 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5,3 U 0.54 U 53 UJ

132-64-9 DIBENZOFURAN 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

B4-66-2 DIETHYL PHTHALATE 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

131-11-3 DIMETHYL PHTHALATE 8270C rng/kg 155 U 0.56 U 0.57 U 0.58 U 5.3 U 0.54 U 53 UJ

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 15.3 U 0.54 U 53 UJ

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U !5.3 U 0.54 U 53 UJ

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U !5.3 U 0.54 U 53 UJ

87-72-1 HEXACHLOROETHANE 8270C mg/kg 55 U 0.56 U D.57 U E).58 U 5.3 U 0.54 U 53 UJ

82-75.-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 55 U 0.56 U E).57 U 3.58 U 5.3 U 0.54 U 53 UJ

1321-94-4 METHYLNAPHTHALENE 8270C rng/kg 55 U 0.56 U 3.57 U 3,58 U 5.3 U 0.54 U 53 UJ

98-95-3 NITROBENZENE 8270C mg/kg 55 U 0.56 U 3.57 U 3.58 U 5.3 U 0.54 U 53 UJ

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 55 U 0.56 U 0.57 U 0.58 U 5.3 U 0,54 U 53 UJ

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 270 U 2.8 U 2.9 U 2.9 U 26 U 2,7 U 260 UJ

87-66-5 PENTACHLOROPHENOL 8270C rng/kg 270 U 2.8 U 2.9 U 2.9 U 26 U 2.7 U 260 UJ

108-95-2 PHENOL 8270C mg/kg 55 U 0.56 U L57 U 0.58 U 5.3 U 0.54 U 53 UJ

100-01-6 P-NITROANILINE 8270C mg/kg 270 U 2.8 U 2.9 U 2.9 U 26 U 2.7 U 260 UJ

110-86-1 PYRIDINE 8270C mg/kg 55 U 0.56 U L57 U 0,58 U 5.3 U 0.54 U 53 UJ
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Appendix G
Soil Sample Results

Semi-Volatile Organic Compounds

Sample ID 31102 31103 31104 31105 31106 31107 31108

Location ID 3138 3136 3139 3139 3140 3140 3141

Sample Date 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT
(Group Code) (Group Description)

108-60-1 2.2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

95-95-4 2.4,5-TRICHLOROPHENOL 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 0.55 U 0.6 U 5.3 U 5_4 U 0.56 U 0.55 U 16 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 2_7 U 3 U 27 U 27 U 2.8 U 2.8 U 79 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

9548-7 2-METHYLPHENOL 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

88-74-4 2-NITROANILINE 8270C mg/kg 2.7 U 3 U 27 U 27 U 2.8 U 2.8 U 79 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 1.1 U 1.2 U 11 U 11 U 1.1 U 1.1 U 32 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 0.55 U D.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

99-09-2 3-NITROANILINE 8270C rng/kg 2.7 U 3 U 27 U 27 U 2.8 U 2.8 U 79 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

62-53-3 ANILINE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

65-85-0 BENZOiC ACID 8270C mg/kg 2.7 U 3 U 27 U 27 U 2.8 U 2.8 U 79 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 1.1 U 1.2 U 11 U 11 U 1.1 U 1.1 U 32 U

85-68-7 BENZYLBUTYLPHTHALATE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 0.55 U {3.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

117-61-7 BIS(2-ETHYLHEXYL)PHTHALATE 6270C mg/kg 0.55 U D=6 U 5.3 U 5.4 U 0.56 U 0.55 U !6 U

86-74-8 CARBAZOLE 6270C mg/kg 0.55 U 3.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

132-64-9 DIBENZOFURAN 8270C mg/kg 0.55 U 10.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 0.55 U 10.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

87-88-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 0.55 U 0.6 U 5.3 UJ 5.4 UJ 0.56 UJ 0.55 UJ 16 UJ

67-72-1 HEXACHLOROETHANE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

82-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

98-95-3 NITROBENZENE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U

66-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 2.7 U 3 U 27 U 27 U 2.8 U 2.8 U 79 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 2.7 U 3 U 27 U 27 U 2.8 U 2.8 U 79 U

108-95-2 PHENOL 8270C mcj/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U D.55 U 16 U

100-01-6 P-NITROANILINE 8270C mg/kg 2.7 U 3 U 27 U 27 U 2.8 U 2.8 U 79 U

110-86-1 PYRIDINE 8270C mg/kg 0.55 U 0.6 U 5.3 U 5.4 U 0.56 U 0.55 U 16 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31109 31110 31111 31112 31113 31114 31115

Location ID 3141 3141 3141 3142 3142 3143 3143

Sample Date 7-Nov-05 7-Nov-D5 7-Nov-05 7-Nov--05 7-Nov-05 8-Nov-D5 8-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4 to 6 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT
Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

120-83-2 2,4-OICHLOROPHENOL 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

105-87-9 2,4-DIMETHYLPHENOL 8270C rng/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

51-26-5 2,4-OINITROPHENOL 8270C mg/kg 28 U 2.9 U 2.7 U 27 U 27 U 13 U 2.6 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 5.6 UJ 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

606-20-2 2,6-OlNITROTOLUENE 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

96-57-8 2-CHLOROPHENOL 8270C mg/kg 5.6 U 0.57 U D.55 U 5.5 U 5.3 U 2.7 U 0.52 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

88-74-4 2-NITROANILINE 8270C mg/kg 28 U 2.9 U 2.7 U 27 U 27 U 13 U 2.6 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C mg/kg 11 U 1.1 U 1.1 U 11 U 11 U 5.3 U 1 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

99-09-2 3-NITROANILINE 8270C mg/kg 28 U 2.9 U 2.7 U 27 U 27 U 13 U 2.6 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

62-53-3 ANILINE 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

65-85-0 BENZOIC ACID 8270C mg/kg 28 U 2.9 U 2.7 U 27 U 27 U 13 U 2.6 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 11 U 1.1 U 1.1 U 11 U 11 U 5.3 U 1 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 UJ 0.52 UJ

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

86-74-8 CARBAZOLE 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

132-64-9 DIBENZOFURAN 8270C mg/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 5.6 U 0.57 U 3.55 U 5.5 U 5.3 U 2.7 U 0.52 U

131-11-3 DIMETHYL PHTHALATE 8270C rng/kg 5.6 U 0.57 U 3.55 U 5.5 U 5.3 U 2.7 U 0.52 U

17-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 5.6 U 0.57 U 3.55 U 5.5 U 5.3 U 2.7 U 0.52 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 5.6 U 0.57 U 3.55 U 5.5 U 5.3 U 2.7 U 0.52 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 5.6 UJ 0.57 UJ 3.55 UJ 5.5 UJ 5.3 UJ 2.7 UJ 0.52 UJ

87-72-1 HEXACHLOROETHANE 8270C mg/kg 5.6 U 0.57 U 3.55 U 5.5 U 5.3 U 2.7 U 0.52 U

82-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 5.6 U 0.57 U ;).55 U 5.5 U 5.3 U 2.7 U 0.52 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 5.6 U 0.57 U 3.55 U 5.5 U 5.3 U 2.7 U 0.52 U

98-95-3 NITROBENZENE 8270C mg/kg 5.6 U 0.57 U :).55 U 5.5 U 5.3 U 2.7 U 0.52 U

821-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 5.6 UJ 0.57 U ).55 U 5.5 U 5.3 U 2.7 U 0.52 UJ

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 28 U 2.9 U 2.7 U 27 U 27 U 13 U 2.6 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 28 U 2.9 U 2.7 U 27 U 27 U 13 U 2.6 U

108-95-2 PHENOL 8270C rng/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U

100-01-6 P-NITROANILINE 8270C mg/kg 28 U 2.9 U 2.7 U 27 U 27 U 13 UJ 2.6 UJ

110-86-1 PYRIDINE 8270C rng/kg 5.6 U 0.57 U 0.55 U 5.5 U 5.3 U 2.7 U 0.52 U
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Appendix G
Soil Sample Results

Semi-Volatile Organic Compounds

Sample ID 31116 31117 31118 31119 31120 31121 31122

Location ID 3144 3144 3144 3145 3145 3145 3145

Sample Date 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-O5 8-Nov-05 8-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 2 to 4 FT 0 to 2 FT 4 to 6 FT 4 to 6 FT
(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

51-28-5 2,4-DINITROPHENOL 8270C mgtkg 130 U 28 U 30 U 9 U 280 U 3.3 U 330 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 27 U 5.6 U 6 U 18 U 56 U 0.65 U 66 U
606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

88-74-4 2-NITROANILINE 8270C mg/kg 130 U 28 U 30 U 9 U 280 U 3.3 U 330 U

91-94-1 3,3-DICHLOROBENZlDINE 8270C rng/kg 53 U 11 U 12 U 3.6 U 110 U 1.3 U 130 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 66 U 0.65 U 66 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

99-09-2 3-NITROANILINE 8270C rng/kg 130 U 28 U 30 U 9 U 280 U 3.3 U 330 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

62-53-3 ANILINE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

65-85-0 BENZOIC ACID 8270C mg/kg 130 U 28 U 30 U 9 U 280 U 3.3 U 330 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 53 U 11 U 12 U 3.6 U 110 U 1.3 U 130 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 27 U 56 U 6 U 1.8 U 56 U 0.65 U 66 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C rng/kg 27 UJ 5.6 UJ 6 UJ 1.8 UJ 56 UJ 0.65 UJ 66 UJ

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C rng/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

86-74-8 CARBAZOLE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

132-64-9 DIBENZOFURAN 8270C mg/kg 27 U 5.6 U S U 1.8 U 56 U 0.65 U 66 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.66 U 66 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

87-88-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

!!8-74-1 HEXACHLOROBENZENE 8270C mg/kg 27 UJ 5.6 UJ 6 UJ 1.8 UJ 56 UJ 0.65 UJ 56 UJ

67-72-1 HEXACHLOROETHANE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 66 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0,65 U 86 U

1321-94-4 METHYLNAPHTHALENE 8270C mg/kg 27 U 6.6 U 6 U 1.8 U 56 U 0.65 U 56 U

98-95-3 NITROBENZENE 8270C mg/kg 27 U 5.6 U 6 U 1.8 U 56 U 0.65 U 56 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 27 UJ 5.6 UJ 6 U 1.8 UJ 56 U 0.65 U 86 UJ

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 130 U 28 U 30 U 9 U 280 U 3.3 U 330 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 130 U 28 U 30 U 9 U 280 U 3.3 U 330 U

108-95-2 PHENOL 8270C mg/kg 27 U 5.6 U 8 U 1.8 U 56 U 0.65 U 56 U

100-01-6 P-NITROANILINE 8270C mg/kg 130 UJ 28 UJ 30 UJ E) UJ 280 UJ 3.3 UJ 330 UJ

110-86-1 PYRIDINE 8270C mg/kg 27 U 5.6 U 8 U 1.8 U 56 U 0.65 U 166 U
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Appendix G

Soil Sample Results
Semi-Volatile Organic Compounds

Sample ID 31132 31133 31134 31135 31136 31137 31138

Location ID 3146 3146 3146 3147 3147 3148 3148

Sample Date 8-Nov-05 8-Nov-05 8-Nov-05 9-Nov-05 9-Nov-05 9oNov-05 9-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C rng/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 1.7 U _0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 8,3 U 2.8 U 3.5 U 260 U 26 U ,270 U 270 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

606-20-2 2,6-DINITROTOLUENE 8270C mg/kg 1.7 U :0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 1.7 U ;0.56 U 0.69 U 52 U 5.3 U !54 U 54 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 1.7 U 10.56 U 0.69 U 52 U 5.3 U 54 U 54 U

88-74-4 2-NITROANILINE 8270C mg/kg 8.3 U !2.6 U 3.5 U 260 U 26 U 270 U 270 U

91-94-1 3,3-DICHLOROBENZlDINE 8270C mg/kg 3.3 U 11.1 U 1.4 U 100 U 11 U 110 U 110 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-ONE 8270C mg/kg 1.7 U 10.56 U 0.69 U 52 U 5.3 U 54 U 54 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 1.7 U !0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

99-09-2 3-NITROANILINE 8270C mg/kg 8.3 U 2.8 U 3.5 U 260 U 26 U 270 U 270 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 1.7 U 10.56 U 069 LI 52 U 5.3 U 54 U 54 U

62-53-3 ANILINE 8270C mg/kg 1.7 U E).56 U 0.69 U 52 U 5.3 U 54 U 54 U

65-85-0 BENZOIC ACID 8270C mg/kg 8.3 U i2.8 U 3.5 U 260 U 26 U 270 U 270 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 3.3 U 1.1 U 1.4 U 100 U 11 U 110 U 110 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 1.7 U 10.58 U 0.69 U 52 U 5.3 U 54 U 54 U

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 1.7 UJ !0.56 UJ 0.69 UJ 52 U 5.3 U 54 U 54 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

86-74-8 CARBAZOLE 8270C mg/kg 1.7 U 0.56 U 0.6g U 52 U 5.3 U 54 U 54 U

132-64-9 DIBENZOFURAN 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 1.7 U 0.56 U 0,69 U 52 U 5.3 U 54 U 54 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

117-84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 1.7 U 0,56 U 0.69 U 52 U 5.3 U 54 U 54 U

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C mg/kg 1.7 U 0.56 U 0,69 U 52 U 53 U 54 U 54 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 1.7 UJ 0.56 UJ 0.69 UJ 52 U 5.3 U 54 U 54 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 1.7 U 0.56 U 0,69 U 52 U 5.3 U 54 U 54 U

62-75-9 METHANAMINE, N-METHYL-N-NITROSO 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

1321-94.4 METHYLNAPHTHALENE 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5.3 U 54 U 54 U

98-96-3 NITROBENZENE 8270C mg/kg 1.7 U 0.56 U 0.69 U 52 U 5,3 U 54 U 54 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 1.7 UJ 0.56 UJ 0.69 UJ 52 U 5.3 U 54 U 54 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 8.3 U ,2.8 U 3.5 U 260 U 26 U 270 U 270 U

87-86-5 PENTACHLOROPHENOL 8270C mg/kg 8.3 U 2.8 U 3.5 U 260 U 26 U 270 U 270 U

108-95-2 PHENOL 8270C mg/kg 1.7 U 0,56 U 0.69 U 52 U 5.3 U 54 U 54 U

100-01-6 P-NITROANILINE 8270C mg/kg 8.3 UJ 2.8 UJ 3.5 UJ 260 U 26 U 270 U 270 U

PYRIDtNE 8270C mg/kg 1,7 U 3.56 U 0.69 U 52 U 5.3 U 54 U 54 U
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Appendix G
Soil Sample Results

Semi-Volatile Organic Compounds

Sample ID 31139 31140 31141 31142 31143

Location ID 3149 3149 3150 3150 3150

Sample Date 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-O5

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 2 to 4 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

95-95-4 2,4,5-TRICHLOROPHENOL 8270C mcj/kg 5.5 U 54 U 53 U 55 U 5.6 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

120-83-2 2,4-DICHLOROPHENOL 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

105-67-9 2,4-DIMETHYLPHENOL 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

51-28-5 2,4-DINITROPHENOL 8270C mg/kg 28 U 270 U 260 U 280 U 28 U

121-14-2 2,4-DINITROTOLUENE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

606-20-2 2,6-DINITROTOLUENE 8270C mcj/kg 5.5 U 54 U 53 U 55 U 5.6 U

95-57-8 2-CHLOROPHENOL 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

95-48-7 2-METHYLPHENOL 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

88-74-4 2-NITROANILINE 8270C mg/kg 28 U 270 U 260 U 280 U 28 U

91-94-1 3,3-DICHLOROBENZlDINE 8270C mg/kg 11 U 110 U 110 U 110 U 11 U

18-59-1 3,5,5-TRIMETHYL-2--CYCLOHEXENE-1-ONE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

108-39-4 3-METHYLPHENOL 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

99-09-2 3-NITROANILINE 8270C mg/kg 28 U 270 U 260 U 280 U 28 U

106-44-5 4-METHYLPHENOL 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

62-53-3 ANILINE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

65-85-0 BENZOIC ACID 8270C mg/kg 28 U 270 U 260 U 280 U 28 U

100-51-6 BENZYLALCOHOL 8270C mg/kg 11 U 110 U 110 U 110 U 11 U

85-68-7 BENZYL BUTYL PHTHALATE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

11-44-4 BIS(2-CHLOROETHYL)ETHER 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

86-74-8 CARBAZOLE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

132-64-9 DIBENZOFURAN 8270C mg/kg 5.5 U 54 U 53 U 55 U 56 U

84-66-2 DIETHYL PHTHALATE 8270C mg/kg 5,5 U 54 U 53 U 55 U 5.6 U

131-11-3 DIMETHYL PHTHALATE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

117.84-0 DI-N-OCTYLPHTHALATE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

87-68-3 HEXACHLORO-1.3-BUTADIENE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

118-74-1 HEXACHLOROBENZENE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

67-72-1 HEXACHLOROETHANE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

B2-75-9 METHANAMINE. N-METHYL-N-NITROSO 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

1321-94-4 METHYLNAPHTHALENE 8270C rng/kg 5.5 U 54 U 53 U 55 U 5.6 U

98-95-3 NITROBENZENE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

521-64-7 N-NITROSODINPROPYLAMINE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C mg/kg 28 U 270 U 260 U 280 U 28 U

57-86-5 PENTACHLOROPHENOL 8270C mg/kg 28 U 270 U 260 U 280 U 28 U

108-95-2 PHENOL 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U

100-01-6 P-NITROANILINE 8270C mg/kg 28 U 270 U 260 U 280 U 28 U

PYRIDINE 8270C mg/kg 5.5 U 54 U 53 U 55 U 5.6 U
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IRSite31AlamedaPoint 20of 20 Site31 RemedialInvestigationReport

( t (



( ( (
AppendixG

SoilSampleResults
Pesticides

SampleID 31001 31002 31003 31144 31145 31004
LocationID 3101 3101 3101 3102 3102 3103
SampleDate 1-Nov-05 1-Nov-05 1-Nov-05 9-Nov-05 9-Nov-05 2-Nov-05

CASNumber ChemicalName AnalyticMethodUnit\\ Depth 0 to 2 FT 2to 4 FT 4 to 6 FT 0to 2 FT 2to 4 FT 0 to 2 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.033 U 0.037 U 0.034 U 0,032 U i0.004 U 0,031 U
72-55-9 4,4-DDE 8081A mg/kg 0.033 U D.037 U 0.034 U 0.032 U!0.004 U 0.031 U
50-29-3 4,4-DDT 8081A mg/kg 0.033 U 0.037 U 0.034 U 0.032 U 0.004 U 0.031 IU
309-00-2 ALDRIN 8081A mg/kg 0.019 U i0.021 U 0.019 U 0.018 U 0.0022 U 0.017 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.019 U 10.021 U 0.019 U 0.018 U 0.0022 U 0.017 iU
1319-85-7 BETA-BHC 8081A mg/kg 0.019 U ).021 U 0.019 U 0.018 U 0.0022 U 0.017 U
_8001-35-2 CAMPHECHLOR 8081A mg/kg 1.1 U 1.2 U 1.1 U 1.1 U 0.13 U 1 U
i57-74-9 CHLORDANE 8081A mg/kg 10.55 U 0.61 :U 0.57 U 0.53 U 0.066 U 0.51 U
60-57-1 DIELDRIN 8081A mg/kg 0.033 U 0.037 ;U 0.034 U 0.032 U 0,004 U 0.031 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.019 U ).021 U 0.019 U!0.018 U 0.0022 U 0.017 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.055 U ).061 U 0.057 U'0.053 U 0.0066 U 0.051 U
72-20-8 ENDRIN 8081A mg/kg 0.033 U 0.037 U 0.034 U 0.032 U 0.004 U 0.031 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.033 U ).037 U 0.034 U 0,032 U 0.004 U 0.031 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.019 U 0.021 U 0.019 U 0.018 U 0.0022 IUI0.017 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.019 U 0.021 U 0.019 U 0.018 U 0.0022 U 0.017 U
58-89-9 LINDANE 8081A mg/kg 0.019 U 0.021 Ui0.019 U 0.018 U 0.0022 U 0.017 U
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Appendix G
Soil Sample Results

Pesticides

Sample ID 31005 31006 31007 31008 31009 31010 31011 31012 31013
Location ID 3103 3103 3104 3104 3104 3105 3105 3105 3105

Sample Date 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05
CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT _..5to 6.5 F-I 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 4 to 6 FT
(Group Code (Group Description)

72-54-8 4,4-DDD 8081A mg/kg 0.0031 i U 0.0032 U 0.032 UJ 0.033 U 0.039 U 0.031 UJ 0.032 U 0.0031 U 0.0031 U
72-55-9 4,4-DDE 8081A mg/kg 0.0031 U 0.0032 U 0.032 UJ 0.033 U 0.039 U 0.031 UJ 0.032 U 0.0031 U 0.0031 U
50-29-3 4,4-DDT 8081A mg/k9 0.0031 U!0.0032 U 0.032 UJ 0.033 U,0.039 U 0.031 UJ 0.032 U 0.0031 U 0.0031 U
309-00-2 ALDRIN 8081A mg/kg i0.0018 U 0.0018 U 0.018 UJ 0.019 U 10.022 U 0.018 UJ 0.018 U 0.0018 U 0.0018 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.0018 U 0.0018 U 0.018 UJ 0.019 U 0.022 U 0.018 UJ 0.018 U 0.0018 U 0.0018 U
!319-85-7 BETA-BHC 8081A mg/kg 0.0018 U 0.0018! U 0.018 UJ 0.019 U 0.022 U 0.018 UJ 0.018 U 0.0018 U 0.0018 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 0.1 U 0.11 U 1.1 U 1.1 U 1.3 U 1 U 1.1 U 0.1 U 0.1 U
57-74-9 CHLORDANE 8081A mg/kg 0.052 U 0.054 U 0.53 U !0.55 U 0.65 U 0.52 U 0.53 U 0.052 U 0.052 U
60-57-1 DIELDRIN 8081A mg/kg 0.0031 U 0.0032 U 0.032 U 0.033 U 0.039 U 0.031 U 0.032 U 0.0031 U 0.0031 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.0018 U 0.0018 U 0.018 UJ 0.019 U 0.022 U 0.018 UJ 0.018 U 0.0018 U 0.0018 U
1031-07-8 ENDOSULFAN SULFATE 8081A mg/kg 0.0052 U 0.0054 U 0.053 UJ 0.055 U 0.065 U 0.052 UJ 0.053 U 0.0052 U 0.0052 U
72-20-8 ENDRIN 8081A mg/kg 0.0031 U 0.0032 U 0.032 U 0.033 U 0.039 U 0.031 U 0.032 U 0.0031 U 0.0031 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.0031 U 0.0032 U 0.032 U 0.033 U 0.039 U 0.031 U 0.032 U 0.0031 U 0.0031 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.0018 U 0.0018 U 0.018 U 0.019 U 0.022 U 0.018 U ,0.018 U 0.0018 U 0.0018 U
1024-57-3 HEPTACHLOR EPOXlDE 8081A mg/kg 0.0018 U 0.0018 U 0.018 U 0.019 U 0.022 U 0.018 U 0.018 U 0.0018 U 0.00181U
58-89-9 LINDANE 8081A mg/kg 0.00181U 0.0018 U 0.018 UJ 0.019 U 0.022 U 0.018 UJ 0.018 U 0.0018 U 0.0018 IU
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AppendixG

SoilSampleResults
Pesticides

SampleID 31014 31015 31016 31017 31018 31019 31020 31021 31022
LocationID 3106 3106 3106 3107 3107 3107 3108 3108 3108
SampleDate 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CASNumber ChemicalName AnalyticMethodUnit \\ Depth 0 to 2 FT 2 to4 FT 4 to 6FT 0 to 2 FT 2 to4 FT 4 to 6 FT 0 to 2 FT 0 to 2 FT 2 to 4 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.032 U 0.0034 U 0.0032 UJ 0.037 U 0.0034 U 0.0042 U 0.0032 U 0.035 UJ0.032 LJJ
72-55-9 4,4-DDE 8081A mg/kg 0.032 UJ 0.0034 UJ 0.0032! U 0.037 U, 0.0034 LI, 0.0042 LJJ0.0032 U, 0.035 UJ0.032 LIJ
50-29-3 4,4-DDT 8081A mg/kg 0.032 UJ0.0034 UJ0.0032 U 0.037 U, 0.0034 U, 0.0042 LJJ0.0032 UJ0.035 U 0.032 U
309-00-2 ALDRIN 8081A mg/kg 0.018 UJ0.0019 UJ0.0018 U 0.021 U, 0.002 U, 0.0024 LIJ0.0018 UJ_0.02 U 0.018 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.018 UJi0.0019 UJ0.0018 UJ 0.021 LIJ0.002 U, 0.0024 LIJ0.0018 ,UJ0.02 uJ 0.018 LIJ
319-85-7 BETA-BHC 8081A mg/kg 0.018 U_0.0019 UJ0.0018 U 0.021 LIJ0.002 UJ0.0024 UJ0.0018 UJ0.02 U 0.018 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 1.1 U 0.11 U 0.11 U 1.2 UI0.11 U,0.14 U 0.11 U 1.2 U 1.1 U
57-74-9 CHLORDANE 8081A mg/kg 0.54 U 0.057 U 0.054 U 0.61 U_0.057 U_0.07 U 0.053 U 0.58 U i0.53 U
60-57-1 DIELDRIN 8081A mg/kg 0.032 U 0.0034 U 0.0032 U 0.037 U 0.0034 U 0.0042 U 0.0032 U 0.035 U 0.032 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.018 LJ,0.0019 LL0.0018 U 0.021 UJ0.002 UJ0.0024 UJ0.0018 LIJ0.02 U 0.018 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.054 LL0.0057 LL0.0054 U 0.061 LU0.0057 UJ0.007 UJ 0.0053 LJJ0.058 U 0.053 U
72-20-8 ENDRIN 8081A mg/kg 0.032 U 0.0034 U 0.0032 U 0.037 U 0.0034 U 0.0042 U 0.0032 U 0.035 U 0.032 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.032 U 0.0034 U 0.0032 U 0.037 U 0.0034 U 0.0042 U 0.0032 U 0.035 U 0.032 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.018 U 0.0019 U 0.0018 U i0.021 U 0.002 U 0.00241U 0.0018 U 0.02 U 0.018 U
1024-57-3 HEPTACHLOREPOXIDE 8081A mg/kg 0.018 U 0.0019 U 0.0018 U 0.021 U 0.002 U 0.0024 U 0.0018 U 0.02 U 0.018 U
58-89-9 LINDANE 8081A mg/kg 0.018 U, 0.0019 U, 0.0018 U 0.021 UJ0.002 UJ 0.0024 UJ 0.0018 UJ 0.02 U, 0.018 UJ
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AppendixG
SoilSampleResults

Pesticides

SampleID 31023 31024 31025 31026 31027 31028 31029 31030 31031
LocationID 3108 3109 3109 3109 3110 3110 3110 3111 3111
SampleDate 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 4 to 7 FT 0 to 2 FT 2 to4FT 4 to 6 FT 0to 2 FT 3 to 4 FT 1.5to 6.5 F1 0 to 2 FT 2 to 4 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.031 UJ 0.051 U, 0.0033 U_ 0.0035 UJ0.032 UJ 0.032 U, 0.0004 J 0.0031 U 0.0033 U
72-55-9 4,4-DDE 8081A mg/kg 0.031 Udi0.051 UJ0.0033 U_ 0.0035 UJ0.032 UJ0.032 U, 0.0006 J 0.0031 U 0.0033 U
50-29-3 4,4-DDT 8081A mg/kg 0.031 U 0.051 U 0.0033 U 0.0035 U 0.032 U 0.032 U 0.002 J 0.0031 U 0.0033 U
309-00-2 ALDRIN 8081A mg/kg 0.018 U 0.029 U 0.0018 U 0.002 U 0.018 U 0.018 U 0.0019 U 0.0018 U 0.0019 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.018 U_ 0.029 UJ0.0018 LJ_0.002 UJ0.018 UJ 0.018 UJ0.0019 UJ 0.0018 UJ0.0019 LIJ
319-85-7 BETA-BHC 8081A mg/kg 0.018 U 0.029 U 0.0018 U 0.002 U 0.018 U 0.018 U 0.0019 U 0.0018 U 0.0019 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 1 U 1.7 U 0.11 U!0.12 U 1.1 U 1.1 UI0.11 U 0.1 U 0.11 U
57-74-9 CHLORDANE 8081A mg/kg 0.52 U 0.84 U 0.054 U!0.058 U 0.54 U 0.53 U 0.056 U 0.052 U 0.055 U
60-57-1 DIELDRIN 8081A mg/kg 0.031 U 0.051 U 0.0033 U 0.0035 U 0.032 U 0.032 !U:0.0034 U 0.0031 U 0.0033 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.018 U 0.029 U 0.0018 U 0.002 U 0.018 U 0.018 U 0.0019 U 0.0018 U 0.0019 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.052 U 0.084 U 0.0054 U 0.0058 U 0.054 U 0.053 U 0.0056 U 0.0052 U 0.0055 U
72-20-8 ENDRIN 8081A mg/kg 0.031 U 0.051 U 0.0033 U 0.0035 U 0.032 U 0.032 U 0.0034 U 0.0031 U 0.0033 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.031 U 0.051 U 0.0033 U 0.0035 U 0.032 U 0.032 U 0.0034 U 0.0031 U 0.0033 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.018 U 0.029 U 0.0018 U 0.002 U 0.018 U 0.018 U 0.0019 U 0.0018 U 0.0019 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.018 U 0.029 U 0.0018 U 0.002 U 0.018 U 0.018 U 0.0019 U 0.0018 U 0.0019 U
58-89-9 LINDANE 8081A mg/kg 0.018 U, 0.029 UJ0.0018 UJ0.002 UJ0.018 UJ0.018 UJ0.0019 U 0.0018 U 0.0019 U
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AppendixG

SoilSampleResults
Pesticides

SampleID 31032 31033 31034 31035 31036 31037 31038 31039 31040
LocationID 3111 3112 3112 3112 3112 3113 3113 3113 3114
SampleDate 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number ChemicalName AnalyticMethod Unit\\ Depth 4 to 6 FT 0 to 2 FT 2 to 4FT _,.5to 6.5 F" 1.5to 6.5 F" 0to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.0032 U 0.0033 U :0.034 U 0.033 U 0.0033 U 0.032 UJ0.0033 UJ0.0032 UJ 0.0007
72-55-9 4,4-DDE 8081A mg/kg 0.0032 U 0.0033 U i0.034 U 0.033 U 0.0033 U 0.032 U 0.0033 U 0.0032 U 0.0005 J
50-29-3 4,4-DDT 8081A mg/kg 0.0032 U 0.0033 U 0.034 U 0.033 U 0.0033 U 0.032 U 0.0033 U 0.0032 U 0.002 J
309-00-2 ALDRIN 8081A mg/kg 0.0018 U 0.0019 U 0.019 U 0.019 U 0.0019 U 0.018 U 0.0018 U 0.0018 U 0.002 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.0018 UJ 0.0019 U_ 0.019 UJ 0.019 U_0.0019 LJJ0.018 UJ0.0018 UJ 0.0018 UJ 0.002 U_
319-85-7 BETA-BHC 8081A mg/kg 0.0018 U 0.0019 U 0.019 U 0.019 U 0.0019 U 0.018 U 0.0018 U 0.0018 U 0.002 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 0.11 U 0.11 U 1.1 U 1.1 U 0.11 U 1.1 U 0.11 U 0.11 U 0.12 U
57-74-9 CHLORDANE 8081A mg/kg 0.053 U 0.055 U 0.56 U 0.55 U 0.055 U 0.54 U 0.054 U 0.054 U 0.058 U
60-57-1 DIELDRIN 8081A mg/kg 0.0032 U 0.0033 U 0.034 U 0.033 U 0.0033 U 0.032 U 0.0033 U 0.0032 U 0.0005 J
115-29-7 ENDOSULFAN 8081A mg/k9 0.0018 U 0.0019 U 0.019 U 0.019 U 0.0019 U 0.018 U 0.0018 U 0.0018 U 0.002 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.0053 U !0.0055 U 0.056 U 0.055 U 0.0055 U 0.054 U 0.0054 U 0.0054 U 0.0058 U
72-20-8 ENDRIN 8081A mg/kg 0.0032 U 0.0033 U 0.034 U 0.033 U 0.0033 U 0.032 U 0.0033 U 0.0032 U 0.0035 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.0032 U 0.0033 U 0.034 U 0.033 U 0.0033 U 0.032 U 0.0033 U 0.0032 U 0.0035 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.0018 U 0.0019 U 0.019 U 0.019 U 0.0019 U 0.018 U 0.0018 U 0.0018 U 0.002 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.0018 U 0.0019 U 0.019 U 0.019 U 0.0019 U 0.018 U 0.0018 U 0.0018 U 0.002 U
58-89-9 LINDANE 8081A mg/kg 0.0018 U 0.0019 U 0.019 U 0.019 U 0.0019 U 0.018 U 0.0018 U 0.0018 U 0.002 U
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AppendixG
SoilSampleResults

Pesticides

SampleID 31041 31042 31043 31044 31045 31046 31047 31048 31049
LocationID 3114 3114 3115 3115 3115 3115 3116 3116 3116
SampleDate 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05

CASNumber ChemicalName AnalyticMethodUnit\\ Depth 2 to 4 FT 4 to 7 FT 0 to2 FT 2to 4 FT 4 to 6 FT 4 to 6 FT 0to 2 FT 2 to 4 FT 4 to 6 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.0034 UJ 0.0039 iU, 0.033 J 0.034 UJ0.004 U, 0.034 UJ 0.034 UJ 0.036 U, 0.0034 U_
72-55-9 4,4-DDE 8081A mg/kg 0.0001 J 10.0039IU 0.006 J 0.034 U 0.004 U 0.034 U 0.034 U 0.036 U 0.0034 U
50-29-3 4,4-DDT 8081A mg/kg 0.0002 J 0.0039 U 0.033 U 0.034 U 0.004 U 0.034 U 0.034 U 0.036 U 0.0034 U
309-00-2 ALDRIN 8081A mg/kg 0.0019 U 0.0022 U 0.019 U 0.019 U 0.0023 U 0.019 U 0.019 U 0.021 U 0.0019 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.0019 Ud 0.0022 U, 0.019 Ud0.019 UJ 0.0023 U, 0.019 UJ 0.019 UJ 0.021 U, 0.0019 U_
319-85-7 BETA-BHC 8081A mg/kg 0.0019 U 0.0022 U0.019 U 0.019 U 0.0023 U 0.019 U 0.019 U 0.021 U 0.0019 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 0.11 U 0.13 U 1.1 U 1.1 U 0.13 U 1.1 U 1.1 U 1.2 U 0.11 U
57-74-9 CHLORDANE 8081A mg/kg 0.057 U 0.065 U 0.54 U 0.56 U 0.067 Ui0.57 U 0.57 U 0.61 U 0.056 U
:60-57-1 DIELDRIN 8081A mg/kg 0.0034 U 0.0039 U 0.033 U 0.034 U 0.004 UI0.034 U 0.034 U 0.036 U 0.0034 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.0019 U 0.0022 U 0.019 U 0.019 U 0.0023_U 0.019 U 0.019 UJ 0.021 U, 0.0019 U,
i1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.0057 U 0.0065 U 0.054 U 0.056 U 0.0067 U 0.057 U 0.057 UJ 0.061 U, 0.0056 U,
72-20-8 ENDRIN 8081A mg/kg 0.0034 U 0.0039 U 0.033 U 0.034 U 0.004 U 0.034 U 0.034 U 0.036 U 0.0034 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.0034 U 0.0039 U 0.033 iU 0.034 U 0.004 U 0.034 U 0.034 U 0.036 U 0.0034 U

76-44-8 HEPTAOHLOR 8081A mg/kg 0.0005 ,Ji0.0022 U 0.019 jU10.019 U 0.0023 U 0.019 U 0.019 U 0.021 U 0.0019 U

1024-57-3 HEPTAOHLOREPOXIDE 8081A mg/kg 0.0019 Uu0.0022 U 0.019 'U'u0.019 U 0.0023 U 0.019 U 0.019 U 0.021 U 0.0019 U58-89-9 LINDANE 8081A mg/kg 0.0019 0.0022 U 0.019 0.019 U 0.0023 U 0.019 U 0.019 U 0.021 U 0.0019 U
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AppendixG

SoilSampleResults
Pesticides

SampleID 31052 31053 31054 31055 31056 31057 31058 31059 31060
LocationtD 3117 3117 3117 3118 3118 3118 3119 3119 3120
SampleDate 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0to 2 FT 2 to 4 FT 4 to6FT 0 to 2 FT 0 to 2 FT 2to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT
(GroupCode (Group Description)

72-54-8 4,4-DDD 8081A mg/kg 0.034 U,, 0.033 J 0.005 J 0.033 U, 0.033 UJ0.0033 LIJ0.032 UJ 0.0034 UJ 0.0033 UJ
72-55-9 4,4-DDE 8081A mg/kg 0.034 U 0.033 U 0.03 J 0.033 U 0.033 U0.0001 J 0.032 U 0.0034 U 0.0033 U
50-29-3 4,4-DDT 8081A mg/kg 0.034 U 0.033 U !0.035 U 0.033 U 0.033 U 0.0004 J 0.032 U 0.0034 U 0.0033 U
309-00-2 ALDRIN 8081A mg/kg 0.019 U 0.019 U i0.02 U 0.019 U 0.019 U 0.0018 U 0.018 U 0.0019 U 0.0019 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.019 U_ 0.019 UJO.02 UJ 0.019 U, 0.019 UJ0.0018 !JJ0.018 UJ 0.0019 UJ0.0019 UJ
319-85-7 BETA-BHC 8081A mg/kg 0.019 U 0.019 U 0.02 U 0.019 U 0.019 UI0.0018 U 0.018 U 0.0019 U 0.0019 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 1.1 U 1.1 U1.2 U 1.1 U 1.1 U'0.11 U 1.1 U 0,11 U 0.11 U
57-74-9 CHLORDANE 8081A mg/kg 0.57 U 0.55 U 0.59 U 0.55 U 0.55 U 0.054 !U 0.53 U 0.056 U 0.055 U
60-57-1 DIELDRIN 8081A mg/kg 0.034 U 0.033 U 0.035 U 0.033 U 0.033 UI0.0033 ;UI0.032 U 0.0034 U 0.0033 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.019 UJ 0.019 UJ0.02 UJ 0.019 U, 0.019 U, 0.0018 !U, 0.018 UJ0.0019 UJ0.0019 UJ
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.057 UJ 0.055 UJ0.059 UJ0.055 U, 0.055 L,I,0.0054 U, 0.053 UJ0.0056 UJ0.0055 LIJ
72-20-8 ENDRIN 8081A mg/kg 0.034 U 0.033 U 0.035 U 0.033 U 0.033 U 0.0033,U 0.032 U 0.0034 U;0.0033 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.034 U 0.033 U 0.035 U 0.033 U 0.033 ;U 0.0033 U 0.032 U 0.0034 U 0.0033 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.019 U 0.019 U 0.02 U 0.019 U 0.019 I U 0.0018 U 0.018 U 0.0019 UI0.0019 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.019 U 0.019 U 0.02 U 0.019 U 0.019 IU 0.0018 U 0.018 U 0.0019 U_0.0019 U
58-89-9 LINDANE 8081A mg/kg 0.019 UI0.019 U 0.02 U 0.019 U 0.019 !U 0.0018 U 0.018 U 0.0019 U 0.0019 U
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AppendixG
SoilSampleResults

Pesticides

SampleID 31061 31062 31063 31064 31065 31066 31067 31068 31069
LocationID 3120 3120 3121 3121 3121 3122 3122 3122 3123
SampleDate 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 2to 4 FT 4 to 6_5F] 0 to2FT 2 to4 FT 4 to6 FT 0 to 2 FT 2 to4 FT 2 to4 FT 0 to2 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.0033 UJ 0.0046 UJ 0.038 UJ 0.0036 UJ 0.035 U, 0.0032 UJ 0.0051 UJ0.0046 UJ 0.033 UJ
72-55-9 4,4-DDE 8081A mg/kg 0.0033 U 0.0046 U 0.038 U 0.0036 U 0.035 U 0.0032 U 0.0051 U 0.0046 U 0.033 U
50-29-3 4,4-DDT 8081A mg/kg 0.0033 U 0.0046 U 0.038 U 0.0036 U 0.035 U 0.0032 U 0.0051 U 0.0046 U 0.033 U
309-00-2 ALDRIN 8081A mg/kg 0.0018 U 0.0026 U 0.021 U 0.002 U 0.02 U 0.0018 U 0.0029 U 0.0026 U 0.019 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.0018 UJ 0.0026 U,,i0.021 UJ 0.002 UJ 0.02 U_0.0018 UJ 0.0029 UJ0.0026 UJ 0.019 LIJ
319-85-7 BETA-BHC 8081A mg/kg 0.0018 U 0.0026 U 0.021 U 0.002 U 0.02 U 0.0018 U 0.0029 U 0.0026 U 0.019 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 0.11 U 0.15 U 1.3 U 0.12 U 1.2 U 0.11 U 0.17 U 0.15 UJ 1.1 UJ
57-74-9 CHLORDANE 8081A mg/kg 0.054 U 0.076 U i0.63 U 0.06 U 0.58 U 0.054 U 0.085 U 0.076 U 0.55 U
60-57-1 DIELDRIN 8081A mg/kg 0.0033 U 0.0046 U 0.038 U 0.0036 U 0.035 U 0.0032 U 0.0051 U 0.0046 U 0.033 U

115-29-7 ENDOSULFAN 8081A mg/kg 0.0018 !UJ 0.0026 UJ0.021 UJ 0.002 U 0.02 U 0.0018 U 0.0029 U 0.0026 0.019 LJJ1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.0054 UJ 0.0076 UJI0.063 UJ0.006 U 0.058 U 0.0054 U 0.0085 U 0.0076 UJ 0.055 UJ
72-20-8 ENDRIN 8081A mg/kg 0.0033 U 0.0046 U 0.038 U 0.0036 U 0.035 U 0.0032 _U 0.0051 U 0.0046 UJ 0.033 LJJ
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.0033 U 0.0046 U 0.038 U 0.0036 U 0.035 U 0.0032 U 0.0051 U 0.0046 U 10.033 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.0018 U 0.0026 U _0.021 U 0.002 U 0.02 U 0.0018 U 0.0029 U 0.0026 U i0.019 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/k9 0.0018 U 0.0026 U 0.021 U 0.002 U 0.02 U 0.0018:U 0.0029 U 0.0026 U 0.019 U
58-89-9 LINDANE 8081A mg/kg 0.0018: U 0.0026 U 0.021 U 0.002 UJ 0.02 U, 0.0018 UJ0.0029 UJ0.0026 UJi0.019 UJ
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AppendixG

SoilSampleResults
Pesticides

SampleID 31070 31071 31072 31073 31074 31075 31078 31079 31080
LocationID 3123 3124 3124 3125 3125 3125 3126 3126 3126
SampleDate 4-Nov-05 4-Nov-05 4-Nov-05 5-Nov-05 5-Nov-05 5-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 2to4FT 0to2FT 2to4FT 0to2FT 2to4FT 4to6FT 0to2FT 0to2FT 2to4FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.0035 UJ 0.033 UJi0.0033 UJ0.032 UJ0.0035 U, 0.0034 UJ 0.033 !U 0.033 U 0.0033 U
72-55-9 4,4-DDE 8081A mg/kg 0.0035 U 0.033 U 0.0033 U 0.032 U 0.0035 U 0.0034 U 0.033 U 0.033 U 0.0033 U
50-29-3 4,4-DDT 8081A mg/kg 0.0035 U 0.033 U 0.0033 U 0.032 U 0.0035 U 0.0034 U 0.033 IU 0.033 U 0.0033 U
309-00-2 ALDRIN 8081A mg/kg 0.002 U 0.019 U 0.0019 U 0.018 U 0.002 U 0.0019 U 0.019 !U 0.019 IU 0.0019 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.002 UJ 0.019 U, 0.0019 UJ0.018 UJ0.002 U, 0.0019 UJ 0.019 0.019 !UJ0.0019 U_
319-85-7 BETA-BHC 8081A mg/kg 0.002 U 0.019 U 0.0019 U 0.018 U 0.002 U 0.0019 U 0.019 UJ0.019 IUJ0.0019 U,
8001-35-2 CAMPHECHLOR 8081A mg/kg 0.12 UJ 1.1 U_ 0.11 UJ 1.1 U 0.12 U 0.11 U 1.1 !U I1.1 U 0.11 U

I
57-74-9 CHLORDANE 8081A mg/kg 0.058 U 0.55 U 0.055 U 0.53 U 0.058 U 0.056 U 0.56 UI0.54 U 0.055 U
60-57-1 DIELDRIN 8081A mg/kg 0.0035 U 0.033 U 0.0033 U 0.032 U 0.0035 U 0.0034 U 0.033 iU 0.033 U 0.0033 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.002 UJ 0.019 U_0.0019 UJ0.018 UJ0.002 U, 0.0019 UJ 0.019 U, 0.019 UJ 0.0019 U,
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.0058 UJ 0.055 U, 0.0055 UJ0.053 UJ0.0058 U, 0.0056 UJ 0.056 U, 0.054 UJ0.0055 U,
72-20-8 ENDRIN 8081A mg/kg 0.0035 UJ 0.033 U, 0.0033 UJ0.032 U 0.0035 U 0.0034 U 0.033 U 0.033 U 0.0033 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.0035 U 0.033 U 0.0033 U 0.032 U 0.0035 U 0.0034 U 0.033 U 0.033 U 0.0033 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.002 U 0.019 U 0.0019 U 0.018 U 0.002 U 0.0019 U 0.019 U 0.019 U:0.0019 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.002 U 0.019 U 0.0019 U 0.018 U 0.002 U 0.0019 U 0.019 U 0.019 U_0.0019 U
58-89-9 LINDANE 8081A mg/kg 0.002 UJ 0.019 U, 0.0019 UJ0.018 U 0.002 U 0.0019 U 0.019 U, 0.019 UJ0.0019 U_
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AppendixG
SoilSampleResults

Pesticides

SampleID 31081 31082 31083 31084 31085 31086 31156 31157 31087
LocationID 3127 3127 3128 3129 3130 3130 3131 3131 3132
SampleDate 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 10-Nov-05 10-Nov-05 6-Nov-05

CAS Number ChemicalName AnalyticMethod Unit\\ Depth 0 to 2 FT 2 to4 FT 0 to 2FT 0 to 2 FT 0to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.033 U 0.0033 U 0.034 U 0.033 U 0.032 U 0.0033 U 0.0033 U 0.0034 U 0.034 U
72-55-9 4,4-DDE 8081A mg/kg 0.033 U 0.0033 U 0.034 U 0.033 U 0.032 U 0.0033 U 0.0033 U 0.0034 U 0.034 U
5O-29-3 4,4-DDT 8081A mg/kg 0.033 U 0.0033 U 0.034 U 0.033 U 0.032 U 0.0033 U 0.0033 U 0.0034 U 0.034 U
309-00-2 ALDRIN 8081A mg/kg 0.019 U 0.0019 U 0.019 U 0.019 U 0.018 U 0.0018 U 0.0019 U 0.0019 U 0.019 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.019 LJ,0.0019 UJ0.019 U_0.019 UJ0.018 UJ0.0018 UJ0.0019 U 0.0019 U 0.019 UJ
319-85-7 BETA-BHC 8081A mg/kg 0.019 LJ,0.0019 UJ0.019 U_ 0.019 UJ0.018 UJ 0.0018 UJ0.0019 U 0.0019 U 0.019 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 1.1 U 0.11 U 1.1 U 1.1 U 1.1 U 0.11 U 0.11 U 0.11 U 1.1 UJ
57-74-9 CHLORDANE 8081A mg/kg 0.56 U 0.055 U 0.56 U 0.55 U 0.54 U 0.054 U 0.055 U 0.056 U 0.57 U
60-57-1 DIELDRIN 8081A mg/kg 0.033 U 0.0033 U 0.034 U 0.033 U 0.032 U 0.0033 U 0.0033 U 0.0034 U 0.034 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.019 LJ,0.0019 UJ0.019 U_0.019 LJJ0.018 UJ0.0018 UJ0.0019 U 0.0019 U 0.019 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.056 LI, 0.0055 UJ0.056 U_0.055 LIJ0.054 UJ0.0054 UJ0.0055 U 0.0056 U 0.057 U
72-20-8 ENDRIN 8081A mg/kg 0.033 U 0.0033 U 0.034 U 0.033 U 0.032 U 0.0033 U 0.0033 U 0.0034 U 0.034 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.033 U 0.0033 U 0.034 U 0.033 U 0.032 U 0.0033 U 0.0033 U 0.0034 U 0.034 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.019 U 0.0019 U 0.019 U 0.019 U 0.018 U 0.0018 U 0.0019 U 0.0019 U 0.019 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/k9 0.019 U 0.0019 U 0.019 U 0.019 U 0.018 U 0.0018 U 0.0019 U 0.0019 U 0.019 U
58-89-9 LINDANE 8081A mg/k9 0.019 UJ10.0019 UJ0.019 U,,0.019 LIJ0.018 UJ0.0018 UJ0.0019 U 0.0019 U 0.019 U
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AppendixG

SoilSampleResults
Pesticides

SampleID 31088 31089 31090 31091 31092 31093 31094 31095 31096
LocationID 3132 3132 3132 3133 3133 3133 3134 3134 3134
SampleDate 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05

CASNumber ChemicalName AnalyticMethodUnit \\ Depth 2 to 4 FT 2 to4 FT 5 to7 FT 0to 2 FT 2to 4 FT 5 to 7 FT 0 to 2 FT 2 to 4 FT L5to 6.5 F'I
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg i0.0033 U 0.036 U 0.0033 U 0.034 U 0.0033 U 0.0033 U 0.0034 U 0.037 U 0.0033 U
72-55-9 4,4-DDE 8081A mg/kg 0.0033 !Ui0,036 U 0.0033 U 0.034 U 0.0033 U 0.0033 U 0.0034 U;0.037 U 0.0033! U
50-29-3 4,4-DDT 8081A mg/kg 0.0033 U 0.036 U 0.0033 U 0.034 U 0.0033 U 0.0033 U 0.0034 U 0.037 U 0.0033 U
309-00-2 ALDRIN 8081A mg/kg 0.0019 U 0.02 U 0.0019 U 0.019 U 0.0018 U 0.0019 U 0.0019 U 0.021 U 0.0019 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.0019 UJ0.02 UJ0.0!!9 U_ 0.019 U 0.0018 U 0.0019 U 0.0019 U 0.021 U 0.0019 U
319-85-7 BETA-BHC 8081A mg/kg 0.0019 U 0.02 U 0.0019 U 0.019 U 0.0018 U 0.0019 U 0.0019 U 0.021 U 0.0019 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 0.11 UJ 1.2 UJ0.11 U, 1.1 U 0.11 U 0.11 U 0.11 U 1.2 U 0.11 U
57-74-9 CHLORDANE 8081A mg/kg 0.056 U 0.6 U 0.055 U!0.57 U 0.054 U 0.055 U 0.057 U 0.62 U 0.056 U
60-57-1 DIELDRIN 8081A mg/kg 0.0033 U 0.036 U 0.0033 U 0.034 U 0.0033 U 0.0033 U 0.0034 U 0.037 U 0.0033 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.0019 U 0.02 U 0.0019 U 0.019 U 0.0018 U 0.0019 U 0.0019 U 0.021 U 0.00191U
1031-07-8 ENDOSULFANSULFATE 8081A mg/k9 0.0056 U 0.06 U 0.0055_U 0.057 U 0.0054 U 0.0055 U L0.0057 U 0.062 U 0.0056 U
72-20-8 ENDRIN 8081A mg/kg 0.0033 U 0.036 U 0.0033 U 0.034 U 0.0033 U 0.0033 U 0.0034 U 0.037 U 0.0033 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.0033 U 0.036 U 0.0033 U 0.034 U 0.0033 U 0.0033 U 0.0034 U 0.037 U 0.0033 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.0019 U 0.02 U 0.0019 U'0.019 U 0.0018 U 0.0019 U 0.0019 U 0.021 IU 0.0019 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.0019 U 0.02 U 0.0019 U 0.019 U 0.0018 U 0.0019 U 0.0019 U 0.021 U 0.0019 U
58-89-9 LINDANE 8081A mg/kg 0.0019 U 0.02 U 0.0019 U 0.019 U 0.0018 U 0.0019 U 0.0019 U 0.021 U 0.0019 U
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AppendixG
Soil SampleResults

Pesticides

SampleID 31158 31159 31097 31098 31099 31100 31160 31161
LocationID 3135 3135 3136 3136 3136 3136 3137 3137
SampleDate 10-Nov-05 10-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 10-Nov-05 10-Nov-05

CAS Number ChemicalName AnalyticMethodUnit \\ Depth 0 to2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT
l(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.032 U 0.0031 U 0.033 U 0.0034 U 0.0034 U 0.0035 U 0.0032 U 0.0033 U
72-55-9 4,4-DDE 8081A mg/kg 0.032 U 0.0031 U 0.033 U 0.0034 U 0.0034 U 0.0035 U 0.0032 U 0.0033 U
50-29-3 4,4-DDT 8081A mg/kg 0.032 U 0.0031 U 0.033 U 0.0034:U 0.0034 U 0.0035 U 0.0032 U 0.0033 U
309-00-2 ALDRIN 8081A mg/kg 0.018 U 0.0018 U 0.019 i U 0.0019jU 0.0019 U 0.002 U 0.0018 U 0.0018 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.018 U 0.0018 U 0.019 !U 0.0019! U 0.0019 U 0.002 U 0.0018 U 0.0018 U
319-85-7 BETA-BHC 8081A mg/kg 0.018 U 0.0018 U 0.019 U 0.0019 U 0.0019 U 0.002 U 0.0018 U 0.0018 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 1.1 U 0.1 U:1.1 U 0.11 U 0.11 U 0.12 U 0.11 U 0.11 U
57-74-9 CHLORDANE 8081A mg/kg 0.54 U 0.052 U 0.55 U 0.056 U 0.057 U 0.058 U 0.053 U 0.054 U
60-57-1 DIELDRIN 8081A mg/kg 0.032 U 0.0031 U 0.033 U 0.0034 U 0.0034 U 0.0035 U 0.0032 U 0.0033 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.018 U 0.0018 U 0.019 Ui0.0019 U 0.0019 U 0.002 U 0.0018 U 0.0018 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.054 U 0.0052 U 0.055 U!0.0056 U 0.0057 U 0.0058 U 0.0053 U 0.0054 U
72-20-8 ENDRIN 8081A mg/kg 0.032 U 0.0031 U 0.033 U 0.0034 U 0.0034 U 0.0035 U 0.0032 U 0.0033 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.032 U 0.0031 U 0.033 U 0.0034 U 0.0034 U 0.0035 U 0.0032 U 0.0033 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.018 U 0.0018 U 0.019 U 0.0019 U 0.0019 U 0.002 U 0.0018 U 0.0018 U
1024-57-3 HEPTACHLOREPOXIDE 8081A mg/kg 0.018 U 0.0018 U ).019 U 0.0019 U 0.0019 U 0.002 U 0.0018 U 0.0018 U
58-89-9 LINDANE 8081A mg/kg 0.018 U 0.0018 U 0.019 U 0.0019 U 0.0019 U 0.002 U 0.0018 U 0.0018 U

IRSite31AlamedaPoint 12of16 Pesticidesin SoilSamplesAlamedaPointSite31RemedialInvestigationReport

( ( (



( ( (
AppendixG

SoilSampleResults
Pesticides

SampleID 31101 31102 31103 31104 31105 31106 31107 31108 31109
LocationID 3138 3138 3138 3139 3139 3140 3140 3141 3141
SampleDate 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05

CASNumber ChemicalName AnalyticMethodUnit \\ Depth 0 to 2FT 2 to 4 FT 4 to6 FT 0to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT
(GroupCode (Group Description)

72-54-8 4,4-DDD 8081A mg/kg 0.032 U,. 0.0033 U 0.0036 U 0.032 U_ 0.032 UJ0.0034 UJ0.0033 UJ0.032 U, 0.003: UJ
72-55-9 4,4-DDE 8081A mg/kg 0.004 U_ 0.0033 U 0.0036 U 0.032 U 0.032 U 0.0034 U 0.0033 U 0.032 U 0,003: U
50-29-3 4,4-DDT 8081A mg/kg 0.032 U_ 0.0033 U 0.0036 U 0.032 U 0.032 U 0.0034 U 0.0033 U 0.032 U 0.003: U

309-00-2 ALDRIN 8081A mg/kg 0.018 U_ 0.0019 U10.002 U 0.018 U 0.018 U 0.0019 U 0.0019 U 0.018 U 0.001! U319-84-6 ALPHA-BHC 8081A mg/kg 0.018 U_ 0.0019 U_0.002 U 0.018 U 0.018 U 0.0019 U 0.0019 U 0.018 U 0.001! U
319-85-7 BETA-BHC 8081A mg/kg 0.018 U_ 0.0019 U 0.002 U 0.018 U 0.018 U 0.0019 U'0.0019 U 0.018 U 0.001! U
8001-35-2 CAMPHECHLOR 8081A mg/kg 1.1 U_ 0.11 U 0.12 U 1.1 U, 1.1 UJ0.11 UJ0.11 UJ 1.1 U, 0.11 UJ
57-74-9 CHLORDANE 8081A mg/kg 0.53 U_ 0.055 U 0.06 U 0.53 U_ 0.54 UJ0.056 0.055 LIJ0.53 U_ 0,056 UJ
60-57-1 DIELDRIN 8081A mg/kg 0.032 U, 0.0033 U 0.0036 U 0.032 U 0.032 U 0.0034 U 0.0033 U 0.032 U 0.003: U
115-29-7 ENDOSULFAN 8081A mg/kg 0.018 U_ 0.0019 U 0.002 U 0.018 U 0.018 U 0.0019 U 0.0019 U 0.018 U 0.001! U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.053 U_ 0.0055 U 0.006 U 0.053 U 0.054 U 0.0056 U 0.0055 U 0.053 U 0.005( U
72-20-8 ENDRIN 8081A mg/kg 0.032 U_ 0.0033 U 0.0036 U 0.032 U 0.032 U 0.0034 U 0.0033 U 0.032 U 0.003: U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.032 U_ 0.0033 U 0.0036 U 0.032 U 0.032 U 0.0034 U 0.0033 U 0.032 U 0.003: U
76-44-8 HEPTACHLOR 8081A mg/kg 0.018 U_ 0.0019 U 0.002 U 0.018 U 0.018 U 0.0019 U 0.0019 U 0.018 U 0.001! U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.018 U_ 0.0019 U 0.002 U 0.018 U 0.018 U 0.0019 U 0.0019 U 0.018 U 0.001! U
58-89-9 LINDANE 8081A mg/kg 0.018 U, 0.0019 Ui0.002 U 0.018 U 0.018 U 0.0019 U 0.0019 U 0.018 U 0.001! U
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AppendixG
SoilSampleResults

Pesticides

SampleID 31110 31111 31112 31113 31114 31115 31116 31117 31118
LocationID 3141 3141 3142 3142 3143 3143 3144 3144 3144
SampleDate 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 4 to 6 FT 4to 6 FT 0 to 2FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.0034 UJ 0.003_UJ0.033 UJ 0.0032UJ 0.032 U 0.0031 U 0.032 U 0.033 U 0.036 U
72-55-9 4,4-DDE 8081A mg/kg 0.0034 U 0.003_ U 0.033 U _0.0032 U 0.032 U 0.0031 U 0.032 U 0.033 U 0.036 U
50-29-3 4,4-DDT 8081A mg/k9 0.0034 U 0.003_ U 0.033 U 0.0032 U 0.032 U 0.0031 U 0.032 U 0.033 U 0.036 U
309-00-2 ALDRIN 8081A mg/kg 0.0019 U 0.001(` U 0.019 U 0.0018 U 0.018 U 0.0018 U 0.018 U 0.019 U 0.02 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.0019 U 0.001c. U 0.019 U 0.0018 U 0.018 UJ0.0018 UJ0.018 U.. 0.019 UJ0.02 UJ
319-85-7 BETA-BHC 8081A mg/kg 0.0019 U 0.001(` U 0.019 U 0.0018 U 0.018 U 0.0018 U 0.018 U 0.019 U 0.02 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 0.11 UJ0.11 UJI.1 UJ 0.11 UJ 1.1 U 0.1 U 1.1 U 1.1 U 1.2 U
57-74-9 CHLORDANE 8081A mg/kg 0.057 UJ0.055 UJ0.55 UJ 0.053 UJ 0.53 U 0.052 U'0.53 U 0.56 U 0.6 U

60-57-1 DIELDRIN 8081A mg/kg 0.0034 U 0.003, U 0.033 U 0.0032 U 0.032 U 0.0031 U 0.032 U 0.033 U 0.036 U
115-29-7 ENDOSULFAN 8081A mg/kg 10.0019 U 0.001(` U 0.019 U 10.0018 U 0.018 U 0.0018 U 0.018 U 0.019 U 0.02 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.0057 U 0.005.= U 0.055 U 0.0053 U 0.053 UJ0.0052 !JJ0.053 U,_0.056 UJ0.06 UJ
72-20-8 ENDRIN 8081A mg/kg 0.0034 U 0.003." U 0.033 U 0.0032 U 0.032 U 0.0031 U 0.032 U 0.033 U 0.036 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.0034 U 0.003" U 0.033 U '0.0032 U 0.032 U 0.0031 Ui0.032 U 0.033 U 0.036 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.0019 U 0.001C.U 0.019 U 0.0018 U 0.018 U 0.0018 Ui0.018_ U 0.019 U 0.02 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/k9 0.0019 U 0.001(` U 0.019 U 0.0018 U 0.018 U 0.0018 U!0.018 U 0.019 U 0.02 U
58-89-9 LINDANE 8081A mg/kg 0.0019 U 0.001{. U:0.019 U 0.0018 U 0.018 U 0.0018 U 0.018 U 0.019 U 0.02 U
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AppendixG

SoilSampleResults
Pesticides

SampleID 31119 31120 31121 31122 31132 31133 31134 31135 31136
LocationID 3145 3145 3145 3145 3146 3146 3146 3147 3147
SampleDate 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 9-Nov-05 9-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 2to4FT 0to2FT 4to6FT 4to6FT 0to2FT 2to4FT 4to6FT 0to2FT 2to4FT
GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.036 U 0.033 U 0.039 U 0.004 U 0.0033 U 0.0033 U 0.0041 U 0.031 U 0.0032 U
72-55-9 4,4-DDE 8081A mg/kg 0,036 U 0.033 U 0.039 U 0.004 U 0.0033 U 0.0033 U 0.0041 U 0.031 U 0.0032 U
50-29-3 4,4-DDT 8081A mg/kg 0.036 iU 0.033 U 0.039 U 0.004 U 0.0033 U 0.0033 U 0.0041 U 0.031 U 0.0032 U
309-00-2 ALDRIN 8081A mg/kg 0.02 IUI0.019 U 0.022 U 0.0023 U 0.0019 U 0.0019 U 0.0023 U 0.018 U 0.0018 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.02 LJJ0.019 UJ0.022 U, 0.0023 UJ0.0019 U_ 0.0019 U 0.0023 U 0.018 U 0.0018 U
319-85-7 BETA-BHC 8081A mg/kg 0.02 U 0.019 U 0.022 U 0.0023 U 0.0019 U 0.0019 U 0.0023 U 0.018 U 0.0018 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 1.2 U1.1 U 1.3 U 0.13 U 0.11 U 0.11 U 0.14 U 1 U 0.11 U
57-74-9 CHLORDANE 8081A mg/kg 0.6 U 0.56 U 0.65 U 0.066 U 0.055 U 0.056 U 0.069 U 0.52 U 0.053 U
60-57-1 DIELDRIN 8081A mg/kg 0,036 U 0.033 U 0.039 U 0.004 U 0.0033 U 0.0033 U 0.0041 U 0.031 U 0.0032 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.02 U 0.019 U 0.022 U 0.00231U 0.0019 U 0.0019 U 0.0023 U 0.018 U 0.0018 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.06 UJ0.056 UJ0.065 U_ 0.0066:UJ0.0055 U_ 0.0056 U 0.0069 U 0.052 U 0.0053 U
72-20-8 ENDRIN 8081A mg/kg 0.036 U 0.033 U 0.039 U 0.004 U 0.0033 U 0.0033 UJ 0.0041 UJ0.031 ;U 0.0032 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.036 U 0.033 U 0.039 U 0.004 U 0.0033 U 0.0033 U 0.0041 U 0.031 :U 0.0032 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.02 U 0.019 U 0.022 U 0.0023 U 0.0019 U 0.0019 U 0.0023 U 0.018 U 0.0018 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.02 U 0.019 U 0.022 U 0.0023 U 0.0019 U 0.0019 U 0.0023 U 0.018 U 0.0018 U
58-89-9 LINDANE 8081A mg/kg 0.02 U 0.019 U 0.022 U 0.0023 U 0.0019 U 0.0019 U 0.0023 U 0.018 U 0.0018 U!
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AppendixG
SoilSampleResults

Pesticides

SampleID 31137 31138 31139 31140 31141 31142 31143
LocationID 3148 3148 3149 3149 3150 3150 3150
SampleDate 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05

CAS Number ChemicalName AnalyticMethod Unit\\ Depth 0to 2 FT 2 to4FT 0to 2 FT 2to 4 FT 0to 2 FT 2 to4 FT 2 to 4 FT
(GroupCode(GroupDescription)

72-54-8 4,4-DDD 8081A mg/kg 0.032 U 0.0032 U 0.0033 U 0.033 U 0.032 U 0.033 U 0.033 U
i72-55-9 4,4-DDE 8081A mg/kg 0.032 U 0.0002 J 0.0033 U 0.033 U 0.032 U 0.033 U 0.033 U
50-29-3 4,4-DDT 808tA mg/kg 0.032 U 0.0032 U 0.0033 U 0.033 U 0.032 U 0.033 U 0.033 U
309-00-2 ALDRIN 8081A mg/kg 0.018 U 0.0018 U 0.0019 U 0.018 U 0.018 U 0.019 U 0.019 U
319-84-6 ALPHA-BHC 8081A mg/kg 0.018 U 0.0018 U 0.0019 U 0.018 U 0.018 U 0.019 U 0.019 U
319-85-7 BETA-BHC 8081A mg/kg 0.018 U 0.0018 U 0.0019 U 0.018 U 0.018 U 0.019 !U 0.019 U
8001-35-2 CAMPHECHLOR 8081A mg/kg 1.1 U 0.11 U 0.11 U 1.1 U 1.1 U 1.1 U 1.1 U

57-74-9 CHLORDANE 8081A mg/kg 0.54 U 0.054 U 0.055 U 0.54 U ;0.53 IUi0.55 U 0.56 U
60-57-1 DIELDRIN 8081A mg/kg 0.032 U 0.0032 U 0.0033 U 0.033 U 0.032 i U_0.033 U 0.033 U
115-29-7 ENDOSULFAN 8081A mg/kg 0.018 U 0.0018 U 0.0019 U 0.018 U 0.018 U 0.019 U 0.019 U
1031-07-8 ENDOSULFANSULFATE 8081A mg/kg 0.054 U 0.0054 U 0.0055 U 0.054 U 0.053 U 0.055 U 0.056 U
72-20-8 ENDRIN 8081A mg/kg 0.032 U 0.0032 U 0.0033 U 0.033 U 0.032 U 0.033 U 0.033 U
7421-93-4 ENDRINALDEHYDE 8081A mg/kg 0.032 U 0.0032 U 0.00331U 0.033 U 0.032 U 0.033 U 0.033 U
76-44-8 HEPTACHLOR 8081A mg/kg 0.018 U 0.0018 U 0.00191U 0.018 U 0.018 U 0.019 U 0.019 U
1024-57-3 HEPTACHLOREPOXlDE 8081A mg/kg 0.018 U 0.0018:U 0.0019_U 0.018 U 0.018 U 0.019 U 0.019 U
58-89-9 LINDANE 8081A mg/kg 0.018 U 0.0018 U!0.0019 U 0.018 U 0.018 U 0.019 U 0.019 U
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Appendix G

Soil Sample Results
PCBs

Sample ID 31001 31002 31003 31144 31145 31004
Location ID 3101 3101 3101 3102 3102 3103
Sample Date 1-Nov-05 1-Nov-05 1-Nov-05 9-Nov-05 9-Nov-05 2-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.036 U 0.04 U 0.038 U 0.035 U 0.043 U 0.034 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.072 U 0.081 U 0.076 U 0.07 U 0.087 U 0.068 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.036 U 0.04 U 0.038 U 0.035 U 0.043 U 0.034 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.036 U 0.04 U 0.038 U 0.035 U 0.043 U 0.034 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.036 U 0.04 U 0.038 U 0.035 U 0.043 U 0.034 U
11097-69-1 AROCLOR 1254 8082 mg/kg 0.036 U 0.04 U 0.038 U 0.035 U 0.043 U 0.034 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.036 U 0.04 U 0.038 U 0.008 J 0.043 U 0.034 U
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Appendix G
Soil Sample Results

PCBs

Sample ID 31005 31006 31007 31008 31009 31010
Location ID 3103 3103 3104 3104 3104 3105
Sample Date 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.034 U 0.035 U 0.035 U 0.036 U 0.043 U 0.034 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.069 U 0.071 U 0.07 U 0.073 U 0.085 U 0.068 U
,11141-16-5 AROCLOR1232 8082 mg/kg 0.034 U 0.035 U 0.035 U 0.036 U 0.043 U 0.034 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.034 U 0.035 U 0.035 U 0.036 U 0.043 U 0.034 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.034 U 0.035 U 0.035 U 0.036 U 0.043 U 0.034 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.034 U 0.035 U 0.035 U '0.036 U 0.043 U 0.034 U
:11096-82-5 AROCLOR1260 8082 mg/kg 0.034 U 0.035 U 0.035 U 0.036 U 0.043 U 0.02 J

CDM
IR Site 31 Alameda Point 2 of 23 PCB Analytes in Soil Samples Site 31 Remedial Investigation Report

( t t



( ( (
Appendix G

Soil Sample Results
PCBs

Sample ID 31011 31012 31013 31014 31015 31016
Location ID 3105 3105 3105 3106 3106 3106

Sample Date 2-Nov-05 2-Nov-05 2-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05
CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4 to 6 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT

(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.035 U 0.035 U 0.035 U 0,036 U 0.037 U 0.035 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.07 U 0.069 U 0.069 U 0.071 U 0.075 U 0.071 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.035 U 0.035 U 0.035 U 0.036 U 0.037 U 0.035 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.035 U 0.035 U 0.035 U 0.036 U 0.037 U 0.035 U
12672-29-6 AROCLOIR1248 8082 mg/k9 0.035 U 0,035 U 0,035 U 0.036 U 0.037 U 0,035 U
11097-69-1 AROCLOR1254 8082 mg/kg 0,035 U 0.035 U 0.035 U 0.036 U 0.037 U 0.035 U
11096-82-5 AROCLOR1260 8082 mg/kg 0,035 U i0.035 U 0.035 U 0.036 U 0.037 U 0.035 U
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Appendix G
Soil Sample Results

PCBs

Sample ID 31017 31018 31019 31020 31021 31022
Location ID 3107 3107 3107 3108 3108 3108
Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 0 to 2 FT 2 to 4 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.041 U 0.038 U 0.046 U 0.035 U 0.038 U 0.035 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.081 U 0.076 U 0.092 U 0.07 U 0.076 U 0.07 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.041 U 0.038 U 0.046 U 0.035 U 0.038 U 0.035 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.041 U 10.038 U 0.046 U 0.035 U 0.038 U 0.035 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.041 U i0.038 U 0.046 U 0.035 U 0.038 U 0.035 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.041 U 0.038 U 0.046 U 0.035 U 0.038 U 0.035 U
11096-82-5 AROCLOR 1260 8082 mg/kg 0.041 U 0.038 U 0.046 U 0.035 U 0.038 U 0.035 U
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Appendix G

Soil Sample Results
PCBs

Sample ID 31023 31024 31025 31026 31027 31028
Location ID 3108 3109 3109 3109 3110 3110
Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 4 to 7 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 3 to 4 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.039 U 0.036 U 0.035 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.069 U 0.074 U 0.072 U 0.077 U 0.071 U 0.07 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.039 U 0.036 U 0.035 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.039 U 0.036 U 0.035 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.039 U 0.036 U 0.035 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.039 U 0.036 U 0.035 U
11096-82-5 AROCLOR 1260 8082 mg/kg 0.035 U 0.005 J 0.036 U 0.039 U 0.036 U 0.035 U
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Soil Sample Results

PCBs

Sample ID 31029 31030 31031 31032 31033 31034
Location ID 3110 3111 3111 3111 3112 3112
Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.037 U 0.034 U 0.036 U 0.035 U 0.036 U 0.037 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.074 U 0.069 U 0.073 U 0.07 U 0.073 U 0.075 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.037 U 0.034 U 0.036 U 0.035 U 0.036 U 0.037 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.037 U 0.034 U 0.036 U 0.035 U 0.036 U 0.037 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.037 U 0.034 U 0.036 U 0.035 U 0.036 U 0.037 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.037 U 0.034 U 0.036 U 0.035 U 0.036 U 0.037 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.037 U 0.034 U 0.036 U 0.035 U 0.036 U 0.037 U
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Appendix G

Soil Sample Results
PCBs

Sample ID 31035 31036 31037 31038 31039 31040
Location ID 3112 3112 3113 3113 3113 3114

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05
CAS Number Chemical Name Analytic Method Unit \\ Depth 4.5 to 6.5 FT 4.5 to 6.5 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT

(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.036 U 0.036 U 0.035 U i0.036 U 0.036 U 0.038 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.072 U 0.073 U 0.071 U 0.072 U 0.071 U 0.076 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.036 U 0.036 U 0.035 U 0.036 U 0.036 U 0.038 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.036 U 0.036 U 0.035 U 0.036 U 0.036 U 0.038 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.036 U 0.036 U 0.035 U 0.036 U 0.036 U 0.038 U
11097-69-1 AROCLOR1254 8082 mg/kg ,0.036 U 0.036 U 0.035 U 0.036 U 0.036 U 0.038 U
11096-82-5 AROCLOR 1260 8082 mg/kg 0.036 U 0.036 U 0.035 U 0.036 U 0.036 U 0.038 U
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Soil Sample Results

PCBs

Sample ID 31041 31042 31043 31044 31045 31046
Location ID 3114 3114 3115 3115 3115 3115

Sample Date 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05
CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4 to 7 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 4 to 6 FT

(Group Code) (Group Description)

12674-11-2 AROCLOR 1016 8082 mg/kg 0.038 U 0.043 U 0.036 U 0.037 U 0.044 U 0.038 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.075 U 0.086 U 0.072 U 0.074 U 0.088 U 0.075 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.038 U 0.043 U 0.036 U 0.037 U 0.044 U 0.038 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.038 U 0.043 U 0.036 U 0.037 U 0.044 U 0.038 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.038 U 0.043 U 0.036 U 0.037 U 0.044 U 0.038 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.038 U 0.043 U 0.036 U 0.037 U 0.044 U 0.038 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.038 U 0.043 U 0.01 J 0.037 U 0.044 U 0.038 U
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Appendix G

Soil Sample Results
PCBs

Sample ID 31047 31048 31049 31052 31053 31054
Location ID 3116 3116 3116 3117 3117 3117

Sample Date 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05
CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT

(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.038 U 0.04 U 0.037 U 0.038 U 0.037 U 0.039 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.076 U 0.08 U 0.074 U 0.075 U 0.073 U 0.078 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.038 U 0.04 U 0.037 U 0.038 U 0.037 U 0.039 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.038 U 0.04 U 0.037 U 0.038 U 0.037 U 0.039 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.038 U 0.04 U 0.037 U 0.038 U 0.037 U 0.039 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.038 U 0.04 U 0.037 U 0.038 U 0.037 U 0.039 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.038 U 0.04 U 0.037 U 0.038 U 0.037 U 0.039 U
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Appendix G
Soil Sample Results

PCBs

SampleID 31055 31056 31057 31058 31059 31060
LocationID 3118 3118 3118 3119 3119 3120
SampleDate 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0 to 2 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT
(GroupCode) (GroupDescription)

12674-11-2 AROCLOR1016 8082 mg/kg 0,036 U 0,036 U 0.036 U 0.035 UJ 0,037 UJ 0.036 UJ
11104-28-2 AROCLOR1221 8082 mg/kg 0.073 U 0.072 U 0.072 U 0.069 UJ 0.074 UJ 0.072 UJ
11141-16-5 AROCLOR1232 8082 mg/kg 0.036 U 0.036 U 0.036 U 0.035 UJ 0.037 UJ 0.036 UJ
53469-21-9 AROCLOR1242 8082 mg/kg 0.036 U 0.036 U 0.036 U 0.035 UJ 0.037 U _0.036 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.036 U 0.036 U 0.036 U 0.035 UJ 0,037 U 0.036 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.036 U 0,036 U 0.036 U 0.035 UJ 0,037 U 0,036 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.036 U 0,036 U 0.036 U 0.035 UJ 0.037 U 0.036 U
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Appendix G

SoilSample Results
PCBs

SampleID 31061 31062 31063 31064 31065 31066
LocationID 3120 3120 3121 3121 3121 3122
SampleDate 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 2 to 4 FT 4 to 6 5 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT
(GroupCode)(GroupDescription)

12674-11-2 AROCLOR1016 8082 mg/kg 0.036 UJ!0.05 UJ 0.041 UJ 0.04 U 0.038 U 0.036 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.072 UJ 0.1 UJ 0.083 UJ 0.079 U 0.076 U 0.071 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.036 UJ 0.05 UJ 0.041 UJ 0.04 U 0.038 U 0.036 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.036 U 0.05 U 0.041 U 0.04 U 0.038 U 0.036 U
12672-29-6 AROCLOR1248 8082 mg/kg 0,036 U 0.05 U 0.041 U 0.04 U 0.038 U 0.036 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.036 U 0.05 U 0.041 U 0.04 U 0.038 U 0.036 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.036 U 0.05 U 0,041 U 0.04 U 0.038 U 0.036 U
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Soil Sample Results

PCBs

Sample ID 31067 31068 31069 31070 31071 31072
Location ID 3122 3122 3123 3123 3124 3124

Sample Date 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05
CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT

(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.056 U 0.05 U 0.036 U 0.038 U 0.036 U 0.037 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.11 U 0.1 U 0.073 U 0.076 U 0.073 U 0.073 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.056 U 0.05 U 0.036 U 0.038 U 0.036 U 0.037 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.056 U 0.05 U 0.036 U 0.038 U 0.036 U 0.037 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.056 U 0.05 U 0.036 U 0.038 U 0.036 U 0.037 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.056 U 0.05 U 0.036 U 0.038 U 0.036 U 0.037 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.056 U 0.05 U 0.036 U 0.038 U 0.036 U 0.037 U
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Appendix G

Soil Sample Results
PCBs

Sample ID 31073 31074 31075 31078 31079 31080
Location ID 3125 3125 3125 3126 3126 3126
Sample Date 5-Nov-05 5-Nov-05 5-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 0 to 2 FT 2 to 4 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR 1016 8082 mg/kg 0.035 UJ 0.038 UJ 0.037 UJ 0.037 U 0.036 U 0.036 U
11104-28-2 AROCLOR 1221 8082 mg/kg 0.07 UJ 0.076 UJ 0.074 UJ 0.073 U 0.072 U 0.073 U
11141-16-5 AROCLOR 1232 8082 mg/kg 0.035 UJ 0.038 UJ 0.037 UJ 0.037 U 0.036 U 0.036 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.035 U 0.038 U 0.037 U 0.037 U 0.036 U :0.036 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.035 U 0.038 U 0.037 U 0.037 U 0.036 U 0.036 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.035 U 0.038 U 0.037 U 0.037 U :0.036 U J0.036 U
11096-82-5 AROCLOR 1260 8082 mg/kg 0.035 U 0.038 U 0.037 U 0.037 UJi0.005 J !0.036 U
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Soil Sample Results

PCBs

SampleID 31081 31082 31083 31084 31085 31086
LocationID 3127 3127 3128 3129 3130 3130
SampleDate 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0 to 2 FT 2 to 4 FT 0 to 2 FT 0 to 2 FT 0 to 2 FT 2 to 4 FT
(GroupCode)(GroupDescription)

12674-11-2 AROCLOR1016 8082 mg/kg 0.037 U 0.037 U 0.037 U 10.o36 U 0.036 u 0.036 u
11104-28-2 AROCLOR1221 8082 mg/kg 0.073 U 0.073 U 0.074 U 0.072 U 0.071 U 0.072 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.037 U 0.037 U 0.037 U 0.036 U 0.036 U 0.036 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.037 U 0.037 U 0.037 U 0.036 U 0.036 U 0.036 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.037 U 0.037 U 0.037 U ,0.036 U 0.036 U 0.036 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.037 U 0.037 U 0.037 U '0.036 U 0.036 U 0.036 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.037 U 0.037 U 0.037 U 0.036 U 0.036 U 0.036 U
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Appendix G

Soil Sample Results
PCBs

Sample ID 31156 31157 31087 31088 31089 31090
Location ID 3131 3131 3132 3132 3132 3132
Sample Date 10-Nov-05 10-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 2 to 4 FT 5 to 7 FT
(Group Code) (Group Description)

_12674-11-2 AROCLOR1016 8082 mg/kg 0.036 U 0.037 U 0.038 U 0.037 U 0.04 U 0.036 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.072 U 0.074 U 0.075 U 0.074 U 0.079 U 0.073 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.036 U 0.037 U 0.038 U 0,037 U 0.04 U 0.036 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.036 U 0.037 U 0.038 U 0,037 U 0.04 U 0.036 U
12672-29-6 AROCLOR1248 8082 mg/kg 0,036 U 0.037 U 0,038 U 0.037 U 0.04 U 0.036 U
'11097-69-1 AROCLOR 1254 8082 mg/kg 0.036 U 0.037 U 0.038 U 0,037 U _0.04 U 0.036 U
11096-82-5 AROCLOR 1260 8082 mg/kg 0.036 U 0.037 U 0,038 U 0,037 U 0.04 U 0.036 U
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Appendix G
Soil Sample Results

PCBs

SampleID 31091 31092 31093 31094 31095 31096
LocationID 3133 3133 3133 3134 3134 3134
SampleDate 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0 to 2 FT 2 to 4 FT 5 to 7 FT 0 to 2 FT 2 to 4 FT 4.5to 6.5FT
(GroupCode) (GroupDescription)

12674-11-2 AROCLOR1016 8082 mg/kg 0.038 U 0.036 U 0.036 U 0.037 U 0.041 U 0.037 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.076 U 0.072 U 0.073 U 0.075 U 0.081 U 0.073 U
11141-16-5 AROCLOR1232 8082 mg/kg 0,038 U 0.036 U 0.036 U 0.037 U 0.041 U 0.037 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.038 U 0.036 U 0.036 U 0.037 U 0.041 U 0.037 U
12672-29-6 AROCLOR1248 8082 mg/kg i0.038 U 0.036 U 0.036 U 0.037 U I0.041 U 0.037 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.038 U 0.036 U 0.036 U 0.037 U 0.041 U 0.037 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.038 U 0.036 U 0.036 U 0.037 U 0.041 U 0.037 U
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Appendix G
Soil Sample Results

PCBs

Sample ID 31158 31159 31097 31098 31099 31100
Location ID 3135 3135 3136 3136 3136 3136
Sample Date 10-Nov-05 10-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 4 to 6 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.035 U 0.035 U 0.036 U 0.037 U 0.038 U 0.038 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.071 U 0.069 U 0.072 U 0.074 U 0.075 U 0.076 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.035 U 0.035 U 0.036 U 0.037 U 0.038 U 0.038 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.035 U 0.035 U 0.036 U 0.037 U 0.038 U 0.038 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.035 U 0.035 U 0.036 U 0.037 U 0.038 U 0.038 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.035 U 0.035 U 0.036 U 0.037 U 0.038 U 0.038 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.035 U 0.035 U 0.01 U 0.037 U 0.038 U 0.038 U
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Soil Sample Results

PCBs

Sample ID 31160 31161 31101 31102 31103 31104
Location ID 3137 3137 3138 3138 3138 3139
Sample Date 10-Nov-05 10-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.035 U 0.036 U 0.047 UJ 0.036 U 0.039 U 0.035 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.07 U 0.072 U 0.07 UJ 0.072 U 0.079 U 0.071 U
11141-16-5 AROCLOR 1232 8082 mg/kg 0.035 U 0.036 U 0.035 UJ 0.036 U 0.039 U 0.035 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.035 U 0.036 U 0.035 UJ 0.036 U 0.039 U 0.035 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.035 U 0.036 U 0.035 UJ 0.036 U 0.039 U 0.035 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.035 U 0.036 U 0.035 UJ 0.036 U 0.039 U 0.035 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.035 U 0.036 U 0.009 UJ 0.036 U 0.039 U 0.035 U
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Appendix G

Soil Sample Results
PCBs

Sample ID 31105 31106 31107 31108 31109 31110
Location ID 3139 3140 3140 3141 3141 3141

Sample Date 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05
CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6 FT

(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.035 U 0.037 U 0.037 U 0.035 U 0.037 U 0.038 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.071 U 0.074 U 0.073 U :0.07 U 0.074 U 0.075 U
11141-16-5 AROCLOR 1232 8082 mg/kg 0.035 U 0.037 U 0.037 U 0.035 U 0.037 U 0.038 U

53469-21-9 AROCLOR 1242 8082 mg/kg 0.035 U 0.037 U 0.037 U 0.035 U 0.037 U 0.038 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.035 U 0.037 U 0.037 U 0.035 U 0.037 U 0.038 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.035 U 0.037 U 0.037 U 0.035 U 0.037 U 0.038 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.035 U 0.037 U 0.037 U 0.035 U 0.037 U 0.038 U
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Soil Sample Results

PCBs

Sample ID 31111 31112 31113 31114 31115 31116
Location ID 3141 3142 3142 3143 3143 3144
Sample Date 7-Nov-05 7-Nov-05 7-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR 1016 8082 mg/kg 0.036 U 0.036 U 0.035 U 0.035 U 0.034 U 0.035 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.072 U 0,072 U 0.07 U 0.07 U i0.068 U 0.07 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.036 U 0.036 U 0.035 U 0.035 U 0.034 U 0.035 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.036 U 0.036 U 0.035 U 0.035 U 0.034 U 0.035 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.036 U 0.036 U 0.035 U 0.035 U 0.034 U 0.035 U
11097-69-1 AROCLOR 1254 8082 mg/kg 0.036 U '0,036 U 0.035 U 0.035 U 0.034 U 0.035 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.036 U 0,036 U 0.035 U 0.007 J 0.009 J 0.006 J

CDM
IR Site 31 Alameda Point 20 of 23 PCB Analytes in Soil Samples Site 31 Remedial Investigation Report

( ( t



( ( (
Appendix G

Soil Sample Results
PCBs

Sample ID 31117 31118 31119 31120 31121 31122
Location ID 3144 3144 3145 3145 3145 3145
Sample Date 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 4 to 6 FT 2 to 4 FT 0 to 2 FT 4 to 6 FT 4 to 6 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.037 U 0.04 U 0.04 U 0.037 U 0.043 U 0.044 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.074 U 0.079 U 0.079 U 0.073 U 0.086 U 0.088 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.037 U 0.04 U 0.04 U 0.037 U 0.043 U 0.044 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.037 U 0.04 U 0.04 U 0.037 U 0.043 U 0.044 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.037 U 0.04 U 0.04 U 0.037 U 0.043 U 0.044 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.037 U 0.04 U 0.04 U 0.037 U 0.043 U 0.044 U
11096-82-5 AROCLOR1260 8082 mg/kg 0.037 U 0.04 U 0.04 U 0.037 U 0.043 U 0.044 U
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Soil Sample Results

PCBs

Sample ID 31132 31133 31134 31135 31136 31137
Location ID 3146 3146 3146 3147 3147 3148
Sample Date 8-Nov-05 8-Nov-05 8-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.036 U 0.037 U 0.046 U 10.035 U 0.035 U 0.035 U

i

11104-28-2 AROCLOR1221 8082 mg/kg 0.073 U 0.074 U 0.091 U 0.069 U 0.07 U 0.071 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.036 U 0.037 U 0.046 U 0.035 U 0.035 U 0.035 U
53469-21-9 AROCLOR 1242 8082 mg/kg 0.036 U 0.037 U 0.046 U 0.035 U 0.035 U 0.035 U
12672-29-6 AROCLOR1248 8082 mg/kg 0.036 U 0.037 U 0.046 U 0.035 U 0.035 U 0.035 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.036 U 0.037 U 0.046 U 0.035 U 0.035 U 0.035 U
11096-82-5 AROCLOR 1260 8082 mg/kg 0.036 U 0.037 U 0.046 U 0.035 U 0.035 U 0.035 U
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Appendix G

Soil Sample Results
PCBs

Sample ID 31138 31139 31140 31141 31142 31143
Location ID 3148 3149 3149 3150 3150 3150
Sample Date 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 2 to 4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 2 to 4 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR1016 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.035 U 0.037 U 0.037 U
11104-28-2 AROCLOR1221 8082 mg/kg 0.071 U 0.073 U 0.072 U 0.07 U 0.073 U 0.073 U
11141-16-5 AROCLOR1232 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.035 U 0.037 U 0.037 U
53469-21-9 AROCLOR1242 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.035 U 0.037 U 0.037 U
12672-29-6 AROCLOR 1248 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.035 U 0.037 U 0.037 U
11097-69-1 AROCLOR1254 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.035 U 0.037 U 0.037 U
11096-82-5 AROCLOR 1260 8082 mg/kg 0.035 U 0.037 U 0.036 U 0.035 U 0.037 U 0.037 U
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Appendix G

Soil Sample Results
Inorganic Analysis

SampleID 31001 31002 31003 31144 31145 31004 31005 31006 31007
LocationID 3101 3101 3101 3102 3102 3103 3103 3103 3104

SampleDate 1-Nov-05 1-Nov-05 1-Nov-05 9-Nov-05 9-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05
CASNumber ChemicalName AnalyticMethod Unit \\ Depth 0 to 2 FT 2 to 4 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0to 2FT 2to 4 FT _,.5to 6.5 F1 0 to 2 FT
(GroupCode){GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 3.2 J 6.1 U 1.2 J 0.88 U 0.74 U 5.1 U 5.2 U 1.7 J 0.3 J
7440-38-2 ARSENIC 6010B mg/kg i26.8 5 14.7 7.7 17.4 8.2 29.8 23.8 9.5
7440-39-3 BARIUM 6010B mg/kg 179 95.9 140 254 88.9 301 164 94.1 240
7440-41-7 BERYLLIUM 6010B mg/kg 0.14 J 0.24 U 0.0095 U 0.24 0.26 U 0.33 0.3 0.21 U 0.21
7440-43-9 CADMIUM 6010B mg/kg 0.62 i0.12 J 0.28 0.51 0.76 0.44 i0.5 0.32 0.39
7440-47-3 CHROMIUM 6010B mg/kg 20 J 106 J 73.1 J 9.8 J 38.7 J 26.8 J 25.2 J 63.2 J 19.2 J
7440-48-4 COBALT 6010B mg/kg 12.8 20.5 15.5 10.9 17 13.6 12.9 16.9 10.6
7440-50-8 COPPER 6010B mg/kg 30.6 32 31.3 22.5 J 39.8 J 51.4 27.2 35.6 30.8
7439-89-6 IRON 6010B mg/kg 45000 30400 43100 44300 48400 41000 42400 37000 30800
7439-92-1 LEAD 6010B mg/kg 107 33.1 55.9 18.8 31.2 22.9 94.8 60.2 39.5
7439-97-6 MERCURY 7471A mg/kg 1.2 1.4 0.68 0.35 0.48 0.17 J 0.46 0.64 0.2 J
7439-96-7 MOLYBDENUM 6010B mg/kg 0.22 U 0.24 U 2.5 0.21 U 0.26 U 0.21 U 0.21 U 0.21 U 0.21 U
7440-02-0 NICKEL 6010B mg/kg 17.1 J 200 J 111 J 15.7 35.1 24.3 J 24.5 J 105 J 22.6 J
7782-49-2 SELENIUM 6010B mg/kg 3 J 3.1 J 1.3 J 0.53 U 0.66 U 2.1 J 1.3 J 1.4 J 1.9 J
7440-22-4 SILVER 6010B mg/kg 0.55 U 0.61 U 0.57 U 0.53 U 0.66 U 0.51 U 0.52 U 0.54 U 0.53 U
7440-26-0 THALLIUM 6010B mg/kg 2.3 0.26 U 0.85 U 1.9 0.49 J 2.1 3.7 1 U 1.5
7440-62-2 VANADIUM 6010B mg/kg 44.6 50 42.3 44 74.4 47.2 42.2 56.1 42.2
7440-66-6 ZINC 6010B mg/kg 194 87.3 127 120 182 115 189 161 108
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Appendix G
Soil Sample Results
Inorganic Analysis

SampleID 31008 31009 31010 31011 31012 31013 31014 31015 31016
LocationID 3104 3104 3105 3105 3105 3105 3106 3106 3106

SampleDate 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 2-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 2 to 4 FT 4to 6 FT 0 to 2 FT 2to 4 FT 4 to 6 FT 4 to 6FT 0to 2 FT 2 to 4 FT 4 to 6 FT
(GroupCode)(GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 0.28 J 0,6 J 5.2 U 5.3 U 5.2 U 5.2 U 0.61 U 0.82 U 0.49 U
7440-38-2 ARSENIC 6010B mg/kg 8.1 9.8 7.9 18.8 9.7 J 2 J 4.6 42.4 6.8
7440-39-3 BARIUM 6010B mg/kg 231 101 378 311 90.3 J 47 J 114 360 67.6
7440-41-7 BERYLLIUM 6010B mg/kg 0.34 0.066 J 0.4 0.26 i0.33 J 0.21 UJ 0.07 J 0.23 J 0.21 U
7440-43-9 CADMIUM 6010B mg/kg 0.11 J 0.14 J 0.37 0.65 0.066 J 0.21 UJ 0.21 J 0.41 0.083 J
7440-47-3 CHROMIUM 6010B mg/kg 62,4 J 69.4 J 28.9 J 24.3 J 73.1 J 30.3 J 11.8 24.6 79.3
7440-48-4 COBALT 6010B mg/kg 19.6 12.2 16 12.4 i15.3 J 4.7 J 8.6 16.2 15.5
7440-50-8 COPPER 6010B mg/kg 52 41.9 59.4 26.7 27.8 J 4.9 J 21.9 24.5 28.3
7439-89-6 IRON 6010B mg/kg 30400 29400 42700 43000 25300 J 8000 J 27800 43400 26300
7439-92-1 LEAD 6010B mg/k9 14,8 41.5 21.1 96.7 '8.9 J 1.9 J 6.9 16.5 18.5
7439-97-6 MERCURY 7471A mg/kg 0.88 0.78 0.13 J 0.32 0.22 J 0.041 J 0.17 U 0.59 U 0.17 U
7439-98-7 MOLYBDENUM 6010B mg/kg 0.22 U 0.26 U 0.21 U 0.21 U 0.21 U 0.21 U 0.22 U 0.097 U 0.21 U
7440-02-0 NICKEL 6010B mg/kg 109 J 67.7 J 24.7 J 17.8 J 69.1 23.6 J 21 41.6 101
7782-49-2 SELENIUM 6010B mg/kg 2.7 J 1,4 J 2.8 J 2.2 J 0.88 J 0.71 J 1.3 U 1.2 U 0.24 U
7440-22-4 SILVER 6010B mg/kg 0.55 U 0.65 U 0.52 U 0.53 U 0.52 U 0.52 U 0.54 U 0.57 U 0.54 U
7440-28-0 THALLIUM 6010B mg/kg 1.6 0.35 U 2.8 2.7 0.67 UJ 0.52 UJ 0.58 U 2.8 1.2
7440-62-2 VANADIUM 6010B mg/kg 51.1 49.9 50.7 46.6 52.6 J 19.3 J 30.9 44.5 51.5

I
7440-66-6 ZINC 6010B mg/kg 82.3 86.6 106 175 _86.3 J 15.6 J 176.4 142 78.9
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Appendix G

Soil Sample Results
Inorganic Analysis

SampleID 31017 31018 31019 31020 31021 31022 31023 31024 31025
LocationID 3107 3107 3107 3108 3108 3108 3108 3109 3109

SampleDate 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0to 2FT 2to 4 FT 4 to 6 FT 0 to 2 FT 0 to 2 FT 2 to 4 FT 4 to 7 FT 0to 2 FT 2to 4 FT
(GroupCode)(GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 0.56 U 5.7 U 7 U 5.3 UJ 0.3 UJ 0.72 U 0.82 U 0.38 U 0.58 U
7440-38-2 ARSENIC 6010B mg/kg 4.5 10.7 10.7 14.2 J 6.5 J 9.1 11.4 6.8 7.4
7440-39-3 BARIUM 6010B mg/kg 90.6 181 79.9 261 211 204 188 355 89.1
7440-41-7 BERYLLIUM 6010B mg/kg 0.1 J 0.23 U 0.28 U 0.0065 J 0.21 J 0.18 J 0.051 J 0.14 J 0.065 J
7440-43-9 CADMIUM 6010B mg/kg 0.32 0.36 0.045 J 0.35 0.24 0.26 0.44 0.37 0.03 J
7440-47-3 CHROMIUM 6010B mg/kg 31.6 64.7 80 35.1 28.6 22.7 34 54.1 64.5
7440-48-4 COBALT 6010B mg/kg 10.7 17.1 10.8 14.4 10.5 9.4 11.5 15.4 15
7440-50-8 COPPER 6010B mg/kg 17.5 32.4 51.7 26.6 40.5 39.6 33.2 66 23.1
7439-89-6 IRON 6010B mg/kg 15300 30400 35800 40700 31000 26600 30500 47900 24000
7439-92-1 LEAD 6010B mg/k9 36.7 39.7 40.3 17.7 13 11.7 26.2 13.3 11.2
7439-97-6 MERCURY 7471A mg/kg 0.15 U 0.36 U 0.37 U 0.48 UJ 0.11 UJ 0.14 U 0.18 U 0.11 U 0.79 U
7439-98-7 MOLYBDENUM 6010B mg/kg 0.25 U 0.23 U 0.28 U 0.21 U 0.23 U 0.21 U 0.31 U 0.22 U 0.22 U
7440-02-0 NICKEL 6010B mg/kg 36.3 113 60.1 60.5 J 127.5 J 18.9 30.8 32.5 152
7782-49-2 SELENIUM 6010B mg/kg 0.9 U 1.2 U 0.69 U 1.7 U 11.3 UJ 1.2 U 1.3 U 0.58 U 0.85 U
7440-22-4 SILVER 6010B mg/kg 0.61 U 0.57 U 0.7 U 0.53 U 0.58 UJ 0.53 U 0.52 U 0.56 U 0.54 U
7440-28-0 THALLIUM 6010B mg/kg 0.61 U 0.57 U 0.38 U 2.3 1.5 1.3 1.1 2.2 0.54 U
7440-62-2 VANADIUM 6010B mg/kg 31.2 43.3 62.1 48.8 41.5 37.7 46.4 76.9 33.4
7440-66-6 ZINC 6010B mg/kg 92.8 100 96.7 113 87.7 80.9 123 113 60.6
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Appendix G
Soil Sample Results
Inorganic Analysis

SampleID 31026 31027 31028 31029 31030 31031 31032 31033 31034
LocationID 3109 3110 3110 3110 3111 3111 3111 3112 3112

SampleDate 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 4 to 6 FT 0 to 2 FT 3 to 4 FT 4.5to 6.5 F'[ 0to2 FT 2 to4 FT 4 to6 FT 0 to2 FT 2 to4 FT
(GroupCode){GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 5.8 U 5.4 U 11.1 U 0.78 U 0.82 U 0.31 U 5.3 U 0.71 U O.7 U
7440-38-2 ARSENIC 6010B mg/kg 2.9 13.2 6.7 10.1 7.2 5.9 9 11.1 ;11.5
7440-39-3 BARIUM 6010B mg/kg 31.3 174 =162 146 180 172 189 145 93.6
7440-41-7 BERYLLIUM 6010B mg/kg 0.23 U 0.22 U 10.21 U 0.22 U 0.21 J 0.097 J 0.21 U 0.081 J 0.23 U
7440-43-9 CADMIUM 6010B mg/kg 0.18 J 0.32 0.14 J 0.19 J 0.26 0.32 0.075 J 0.24 0.16 J
7440-47-3 CHROMIUM 6010B mg/kg 43.8 38.9 49,7 35.4 26,5 14.6 22.5 12.7 54.9
7440-48-4 COBALT 8010B rng/kg r9 13.4 14,5 10.9 12,3 12.2 112.4 8.5 117.9
7440-50-8 COPPER 6010B mg/kg 19.5 33.9 28,7 29.6 28,5 25.3 22.2 23.1 50.1
7439-89-6 IRON 6010B mg/kg 14100 29900 27500 26300 40500 43700 21400 21700 31300
7439-92-1 LEAD 6010B mg/kg 36.9 35.8 _18,2 22.9 14.1 8.2 15.8 25.5 ' 14
7439-97-6 MERCURY 7471A mg/kg 0.13 U 0.31 U 0.29 U 0.44 0.54 0,72 0.32 0.51 0.63
7439-98-7 MOLYBDENUM 6010B mg/kg 0.23 U 0.22 U 0.21 U 0.15 U 0.21 U 0.22 U 0.21 U 0.22 U 0,23 U
7440-02-0 NICKEL 6010B mg/kg 45,5 55 91 45.1 42.9 12.8 41.9 19 107
7782-49-2 SELENIUM 6010B mg/kg 0.66 U 0.46 U 1.5 U 1.2 U 1.3 U 0.84 U 0.99 U 1.4 U 1.7 U
7440-22-4 SILVER 6010B mg/k9 0.58 U 0.54 U 0.53 U 0.56 U 0.52 U 0.55 U 0.53 U 0.55 U 0.56 U
7440-28-0 THALLIUM 6010B mg/kg 0.58 U 1 U 0.53 U 0.56 U 1.5 1.8 0.53 U 0.87 U 0,53 U
7440-62-2 VANADIUM 6010B mg/kg 133,5 44.2 38.4 41.6 41.7 47.1 24.3 28.9 55.4
7440-66-6 ZINC 6010B mg/kg i59 117 75.8 86 102 112 66.2 75.7 95
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Appendix G

Soil Sample Results
Inorganic Analysis

SampleID 31035 31036 31037 31038 31039 31040 31041 31042 31043
LocationID 3112 3112 3113 3113 3113 3114 3114 3114 3115

SampleDate 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05 3-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 4.5to 6.5 F'r4.5to 6.5F'I 0 to 2 FT 2 to4 FT 4 to 6 FT 0to 2FT 2to 4 FT 4 to 7 FT 0 to 2 FT

(GroupCode)(GroupDescription)

7440-36-0 ANTIMONY 60109 mg/kg 0.74 UJ 5.5 UJ 0.63 I U 0.49 U 0.27 U 6.5 =0.75 U7440-38-2 ARSENIC 6010B mg/kg 9.7 =4.1 9.4 8.7 5.7 6.1 15.5

7440-39-3 BARIUM 6010B mg/kg 157 J 65.1 J 287 170 127 84.2 167

7440-41-7 BERYLLIUM 6010B mg/kg 0.22 UJi0.3 J 0.13 J 0.17 J 0.23 U 0.18 J 0.22 U7440-43-9 CADMIUM 60109 mg/kg i0.1 '0.0; J 0.44 U 0.28 0.23 U 0.062 J 0.69
7440-47-3 CHROMIUM 60109 mg/kg 29.9 J 11E J 44.1 50.7 139 113 31.2
7440-48-4 COBALT 6010B mg/kg !13.1 20., 17.2 16 28 20.1 9.8

7440-50-8 COPPER 6010B mg/kg 26.8 J 15.; J 56 49 29.9 23.2 25
7439-89-6 IRON 60109 mg/kg 226(,0 241 ) 419(10 )0 44200 29600 27900 22400
7439-92-1 LEAD 60109 mg/kg 12.5 118.q 22.6 24.5 25.1 16.6 168
7439-97-6 MERCURY 7471A mg/kg 0.33 J 1.2 J 0.28 0.66 1.2 1 0.38
7439-98-7 MOLYBDENUM 6010B mg/kg 0.22 U 0.2: U 0.21 U 0.23 U 0.23 U 0.26 U 0.22 U
7440-02-0 NICKEL 6010B mg/kg 53.9 J 30c, J 41.4 88.2 378 272 44.6
7782-49-2 SELENIUM 6010B mg/kg 0.82 UJI0.5 U 0.74 U 0.39 U 0.57 U 0.25 U 0.94 U

7440-22-4 SILVER 6010B mg/kg 0.55 U 10"5 U 0.54 U 0.58 U 0.57 U 0.65 U 0.54 U

7440-28-0 THALLIUM 6010B mg/kg 0.55 UJ 0.7 UJ 1.6 U 1.3 0.17 U 0.73 U 0.3 U
7440-62-2 VANADIUM 6010B mg/kg 26.7 30. 60 54.4 40.2 35.4 35.5
7440-66-6 ZINC 6010B m.q/k.q 72.5 55. 116 123 79 73.2 138
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Appendix G
Soil Sample Results
Inorganic Analysis

SampleID 31044 31045 31046 31047 31048 31049 31052 31053 31054
LocationID 3115 3115 3115 3116 3116 3116 3117 3117 3117

SampleDate 3-Nov-05 3-Nov-05 3-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05
CASNumber ChemicalName AnalyticMethod Unit \\ Depth 2to 4 FT 4 to 6 FT 4 to 6 FT 0to 2 FT 2 to 4 FT 4 to 6 FT 0to 2 FT 2 to 4 FT 4to 6 FT
(GroupCode){GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 1.1 U 0.72 UJ 2.5 J 2.2 J 0.9 U 5.6 U 5.7 U 1.7 J 1.4 J
7440-38-2 ARSENIC 6010B mg/kg 26.3 7.1 J 36.5 J 11.5 6.3 2.9 11.5 5.4 9.4
7440-39-3 BARIUM 6010B mg/kg 464 43.5 J 479 J 107 134 49.4 340 149 240
7440-41-7 BERYLLIUM 6010B mg/kg 0.24 J 0.27 U 0.23 U 0.15 J 0.058 J 0.45 0.37 0.17 J 0.19 J
7440-43-9 CADMIUM 6010B mg/kg 0.52 0.089 J 0.44 J 0.21 J 0.24 0.22 U 0.47 0.088 J 0.27
7440-47-3 CHROMIUM 6010B mg/kg 11.4 77.7 J 28.4 J 123 79.2 55 41.3 78.5 95.7
7440-48-4 COBALT 6010B mg/kg 14.9 12.3 13.1 20.4 17.6 11.6 16.3 17.3 21.7
7440-50-8 COPPER 6010B mg/kg 23.4 41 J 22.3 J 57 28.6 11.5 63.5 40.2 54.3
7439.89-6 IRON 6010B mg/kg 46600 37700 33000 40800 33600 20400 48300 26000 46400
7439.92-1 LEAD 6010B mg/kg 17.4 14.9 J 31.5 J 16.7 14.5 7 24.5 11.6 28.7
7439-97-6 MERCURY 7471A mg/kg 0.82 0.37 J 1.1 J 0.49 0.87 1.4 0.28 0.76 0.48
7439-98-7 MOLYBDENUM 6010B mg/kg 0.22 U 0.27 UJ 1.7 J 0.23 U 0.24 U 0.22 U 0.23 U 0.22 U 0.54
7440-02-0 NICKEL 6010B mg/kg 20.3 62.8 J 30.1 J 226 166 131 41.7 157 164
7782-49-2 SELENIUM 6010B mg/kg 2.3 U 1.3 UJ 0.44 UJ 0.57 U 0.61 U 0.56 U 0.57 U 0.55 U 0.59 U
7440-22-4 SILVER 6010B mg/kg 0.56 U 0.67 U 0.57 U 0.57 U 0.61 U 0.56 U 0.57 U 0.55 U 0.59 U
7440-28-0 THALLIUM 6010B mg/kg 2.8 0.67 UJ1.3 J 0.54 U 1.8 0.46 U 1.7 0.99 0.79 U
7440-62-2 VANADIUM 60!0B mg/kg 42.8 63.5 40.2 58.5 45.5 26.7 65.7 46 68.4
7440-66-6 ZINC 6010B mg/kg 144 106 138 95.4 90.3 44.9 123 !63.7 111
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Appendix G

Soil Sample Results
Inorganic Analysis

SampleID 31055 31056 31057 31058 31059 31060 31061 31062 31063
LocationID 3118 3118 3118 3119 3119 3120 3120 3120 3121

SampleDate 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05
CASNumber ChemicalName AnalyticMethod Unit \\ Depth 0to 2 FT 0 to2 FT 2 to4 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT 4 to 6_5FT 0 to 2 FT
(GroupCode)(GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 5.5 UJ 0.32 UJ 5.4 U 1.1 U 0.6 U 0.62 U 5.4 U 7.6 U 6.3 U
7440-38-2 ARSENIC 6010B mg/kg 6.9 6.8 14.4 10.8 2.3 14.1 4.9 8.1 11.2
7440-39-3 BARIUM 6010B mg/kg 135 J 78 J 84.6 107 66 318 72.8 108 !183
7440-41-7 BERYLLIUM 6010B mg/kg 0.16 J 0.22 UJ 0.22 U 0.21 U 0.37 0.37 0.44 0.3 U ).12 J
7440-43-9 CADMIUM 6010B mg/kg 0.17 J 0.11 J 0.086 J 0.45 0.22 U !0.28 0.22 U 0.17 J 0.25
7440-47-3 CHROMIUM 6010B mg/kg 63.8 48.4 45.3 31.9 132 49.7 59 94.8 51.9
7440-48-4 COBALT 6010B mg/kg 18.6 11.3 14.7 9.6 21.8 20.5 13.3 15.2 14.2
7440-50-8 COPPER 6010B mg/kg 35.8 21.5 34,5 22.1 13.1 76.2 12.1 42.5 48
7439-89-6 IRON 6010B mg/kg 31000 21100 29600 20300 23800 49600 20900 36200 32300
7439-92-1 LEAD 6010B mg/kg 13.4 13 15.5 86.9 11.5 20.5 9.1 37.1 15.1
7439-97-6 MERCURY 7471A mg/kg 0.75 0.51 0.46 0.4 2 0.23 0.89 0.32 0.51
7439-98-7 MOLYBDENUM 6010B mg/kg 0.22 U 0.22 U 0.22 U 0.21 U 0.22 U 0.22 U 0.22 U 0.3 U ).25 U
7440-02-0 NICKEL 6010B mg/kg 141 J 73.8 J 81 35.8 350 39.9 127 97.2 65.6
7782-49-2 SELENIUM 6010B mg/kg 0.55 :UJ 0.55 ,UJ 0.54 U 0.53 U 0.56 U 0.55 U 0.54 U 0.76 U 0.63 U
7440-22-4 SILVER 6010B mg/kg 0.55 iUJ 0.55 :UJ 0.54 U 0.53 U 0.56 U 0.55 U 0.54 U 0.76 U 0.63 U

7440-28-0 THALLIUM 6010B mg/kg 0.99 J 0.55 UJ 0.19 U 0.53 U 1.6 2.6 0.54 U 0.73 U 0.3 U7440-62-2 VANADIUM 6010B mg/kg i55.9 38.7 53 34.2 30.9 82.2 32.1 67.2 56
7440-66-6 ZINC 6010B mg/kg 170.2 L53.8 89.9 107 48.4 138 45.2 117 104
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Appendix G
Soil Sample Results
InorganicAnalysis

SampleID 31064 31065 31066 31067 31068 31069 31070 31071 31072
LocationID 3121 3121 3122 3122 3122 3123 3123 3124 3124

SampleDate 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05 4-Nov-05
CASNumber ChemicalName AnalyticMethod Unit \\ Depth 2 to 4 FT 4 to6 FT 0 to 2 FT 2to 4 FT 2to 4 FT 0 to 2 FT 2 to4 FT 0 to 2 FT 2 to 4 FT
(GroupCode){GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 6 U 0.51 U 0.85 U 8.5 UJ 2.1 J 0.81 U 5.8 U 0.18 U 5.5 U
7440-38-2 ARSENIC 6010B mg/kg 3.5 J 4.9 J 7.5 J 6.2 J 12.5 J 8.2 J 6.1 14.3 4.6
7440-39-3 BARIUM 6010B mg/kg 61.6 48.9 407 102 110 190 84.5 188 66
7440-41-7 BERYLLIUM 6010B mg/kg 0.3 0.23 U 0.084 J 0.34 U 0.3 U 0.46 0.3 0.17 J 0.44
7440-43-9 CADMIUM 6010B mg/kg 0.24 0.031 J ).47 0.08 J 0.3 UJ 0.31 0.22 J 0.2 J 0.22 U
7440-47-3 CHROMIUM 6010B mg/kg 92.6 49.8 80.7 91.6 94.1 90 42.6 J 32.8 J 124 J
7440-48-4 COBALT 6010B mg/kg 16.5 5.5 22.2 11.8 12.8 26.2 13.7 12.2 20.4
7440-50-8 COPPER 6010B mg/kg 11.1 18.4 75.6 34.1 J 70.9 J 50.5 22.9 34.7 11.5
7439-89-6 IRON 6010B mg/kg 21700 18900 44600 39700 44000 46400 20800 45000 23500
7439-92-1 LEAD 6010B mg/kg 7.1 18.1 12.8 13.4 i50.5 J 19.7 29.4 10.9 6.5
7439-97-6 MERCURY 7471A mg/kg
7439-98-7 MOLYBDENUM 6010B mg/kg 0.24 U 0.23 U 0.22 U 0.34 UJ 0.47 J 0.22 U 0.23 U 1.9 0.22 U
7440-02-0 NICKEL 6010B mg/kg 200 33 64.2 i77.2 78 263 86.1 J 21.7 J 286 J
7782-49-2 SELENIUM 6010B mg/kg 0.6 U 0.58 U 0.54 U 0.85 UJ 0.76 U 0.55 U 0.58 U 0.55 UJ 0.55 U
7440-22-4 SILVER 6010B mg/kg 0.6 U 0.58 U 0.54 U 0.85 UJ 0.76 U 0.55 U 0.58 U 0.55 UJ 0.55 U
7440-28-0 THALLIUM 6010B mg/kg 1.3 0.58 U 0.65 U 1.4 J 0.76 UJ 2.6 0.58 UJ 0.55 UJ 0.55 UJ
7440-62-2 VANADIUM 6010B mg/kg 34.5 34.5 86.7 72.1 74.2 53.2 36.4 50.1 34.6
7440-66-6 ZINC 6010B mg/kg 42.9 37.7 93.3 87.1 114 1119 91.7 112 39.7
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Appendix G

Soil Sample Results
Inorganic Analysis

SampleID 31073 31074 31075 31078 31079 31080 31081 31082 31083
LocationID 3125 3125 3125 3126 3126 3126 3127 3127 3128

SampleDate 5-Nov-05 5-Nov-05 5-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0 to 2 FT 2to 4 FT 4 to 6 FT 0 to 2 FT 0 to 2 FT 2 to4 FT 0 to 2 FT 2 to 4 FT 0 to2 FT
(GroupCode){GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 5,3 U 2.3 J 0,36 U 5.6 UJ 2.7 J 1.5 J 0.73 U 0,78 U 1.3 J
7440-38-2 ARSENIC 6010B mg/kg 10.8 6.9 3.5 10.2 J 13.4 J 42.1 J 11.5 J 3.6 J 10.3 J
7440-39-3 BARIUM 6010B mg/kg 476 176 55.7 161 141 37.2 127 63.9 163
7440-41-7 BERYLLIUM 6010B mg/kg 0.19 J 0.23 U 0.66 0.13 J i0.22 UJ 0.18 J 0.22 U 0.64 0.077 J
7440-43-9 CADMIUM 6010B mg/kg 0.54 1.5 0.033 0.26 J 0.53 J 0.097 J 0.7 0.043 J 0.23
7440-47-3 CHROMIUM 6010B mg/kg 79.1 35.8 24.9 45.5 34.6 3 29 i32.3 67.7

I

7440-48-4 COBALT 6010B mg/kg 28.2 10.2 8.8 14.3 10.6 6.1 8.7 J7.4 12.4
7440-50-8 COPPER 6010B mg/kg 106 29.4 9.6 41.6 26.6 3.6 26.3 10.1 38.1
7439-89-6 IRON 6010B mg/kg 52700 44400 18400 39500 26400 27700 26400 18700 27700
7439-92-1 LEAD 6010B mg/kg 14.7 79.3 8.8 17.6 J 114 J 8.8 167 8 54
7439-97-6 MERCURY 7471A mg/kg 0.19 J 0.92 0.21 J 0.55 U 0.33 U 0.67 U 0.22 U 1.1 U 1.3 U
7439-98-7 MOLYBDENUM 6010B mg/kg 0.21 U 0.23 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
7440-02-0 NICKEL 6010B mg/kg 56.3 41.6 33.5 72.3 J 34.4 J 2.4 31.1 34.4 60.3
7782-49-2 SELENIUM 6010B mg/kg 0.53 U 0.58 U 0.56 U 0.56 U 0.54 U 0.55 U 2 0.55 U 0.6 U
7440-22-4 SILVER 6010B mg/kg 0.53 U 0.58 U 0.56 U 0.56 U 0.54 U 0.55 U 0.56 U 0.55 U 0.56 U
7440-28-0 THALLIUM 6010B mg/kg 2.4 0.58 U 10.56 U 0.82 UJ 1.6 J 2.6 2.2 0.26 U 0.44 U
7440-62-2 VANADIUM 6010B mg/kg 91.1 28.2 26.2 51.7 38.6 22.6 36.9 28.4 47.7
7440-66-6 ZINC 6010B mg/kg 120 901 41.9 98.1 129 89.3 153 41.6 101
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Appendix G
Soil Sample Results
Inorganic Analysis

SampleID 31084 31085 31086 31156 31157 31087 31088 31089 31090
LocationID 3129 3130 3130 3131 3131 3132 3132 3132 3132

SampleDate 6-Nov-05 6-Nov-05 6-Nov-05 10-Nov-05 10-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0to 2 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2to 4 FT 0 to 2 FT 2 to4 FT 2 to 4 FT 5 to 7 FT
(GroupCode)(GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 0.93 U 1.4 J 0.32 U 0.46 U 0.56 U 0.94 U 5.6 UJ 0.69 UJ 0.81 U
7440-38-2 ARSENIC 6010B mg/kg 8.1 J 16.7 J 3.2 J 18.4 8.3 8.1 J 3.4 J 2.4 J 4.5 J
7440-39-3 BARIUM 6010B mg/kg 148 345 51.8 361 459 234 56.3 56 57
7440-41-7 BERYLLIUM 6010B mg/kg 0.22 U 0.36 0.55 0.35 0.08 J 0.23 0.096 J 0.22 J 0.074 J
7440-43-9 CADMIUM 6010B mg/kg 0.42 0.4 0.063 J 0.52 U 0.64 U 0.32 0.096 J 0.092 J i0.22 U

7440-47-3 CHROMIUM 6010B mg/kg 35.9 21.8 60.5 65 J 123 J 23.4 39.4 44.5 25.1
7440-48-4 COBALT 6010B mg/kg 13.7 13.4 13.3 23.5 28.6 14.9 10.8 10.1 7.7
7440-50-8 COPPER 6010B mg/kg 29.4 53.6 17 118 J 86.5 J 41.5 33.2 20.5 10.4
7439-89-6 IRON 6010B mg/kg 31600 45600 21700 53300 50100 43400 23700 17800 17800
7439-92-1 LEAD 6010B mg/kg 18.4 23.5 7.1 18.7 14.3 17.6 11.7 12.9 9.2
7439-97-6 MERCURY 7471A mg/kg 0.2 U 0.46 U 2 U 0.38 U 1 U 1.1 U 1.1 U
7439-98-7 MOLYBDENUM 6010B mg/kg 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.23 U 0.22 U 0.24 U 0.22 U
7440-02-0 NICKEL 6010B mg/kg 43.7 21.3 152 50.7 219 32.8 68.7 78.2 31.3
7782-49-2 SELENIUM 6010B mg/kg 0.55 U 0.54 U 0.54 U 0.55 U 0.56 U 0.57 U 0.56 U 0.6 U 0.55 U
7440-22-4 SILVER 6010B mg/kg 0.55 U 0.54 U 0.54 U 0.55 U 0.56 U 0.57 U 0.56 U 0.6 U 0.55 U
7440-28-0 THALLIUM 6010B mg/kg 0.41 U 1.1 U 0.54 U 3.3 0.94 1.8 0.56 U 0.6 U 0.55 U
7440-62-2 VANADIUM 6010B mg/kg 42.3 50.8 40.1 98 102 42 52 31.8 26.7
7440-66-6 ZINC 6010B mg/kg 107 131 41.1 133 1121 112 56.4 49.1 43
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Appendix G

Soil Sample Results
Inorganic Analysis

SampleID 31091 31092 31093 31094 31095 31096 31158 31159 31097
LocationID 3133 3133 3133 3134 3134 3134 3135 3135 3136

SampleDate 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 6-Nov-05 10-Nov-05 10-Nov-05 7-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0 to2 FT 2 to4 FT 5to7 FT 0 to2 FT 2to4 FT _,.5to6.5 FI 0to2 FT 2 to4 FT 0to 2 FT
(GroupCode)(GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 5.7 U 5.4 U 5.5 U 5.7 U 6.2 U 5.6 U 0.31 U 1.5 U 5.5 U
7440-38-2 ARSENIC 6010B mg/kg 4.6 U 13.6 U 4.4 U 12 U 4.7 U 7.7 U 6.7 30.8 13.9 U
7440-39-3 BARIUM 6010B mg/kg 46.9 U 265 U 79.3 U 209 U 53 U 136 U 231 186 303 U
7440-41-7 BERYLLIUM 6010B mg/kg 0.38 U 0.56 U 0.5 U 0.23 U 0.18 U 0.22 U 0.24 0.21 U 0.22 U
7440-43-9 CADMIUM 6010B mg/kg 0.21 U 0.16 U 0.22 U 0.26 U 0.14 U 0.22 U 0.35 U 0.56 U 0.15 U
7440-47-3 CHROMIUM 6010B mg/kg 176 U 27 U 25.4 U 67.8 U 197 U 73.8 U 19.3 J 11.9 J 45 U
7440-48-4 COBALT 6010B mg/kg 21.8 U 15.3 U 6.6 U 14.9 U 27.6 U 10.9 U 11.8 11.6 14.8 U
7440-50-8 COPPER 6010B mg/kg I10.5 U !44.7 U 8.9 U 44.6 U 14.1 U 32.2 U 37.1 J 13.4 J 54 U
7439-89-6 IRON 6010B mg/kg 21700 U 56600 U 16900 U 42500 U 25600 U 26400 U 51700 47100 41800 U
7439-92-1 LEAD 6010B mg/kg 7.6 U 13.5 U 8.2 U 22.5 U 11.2 U 13.9 U 11.4 69.4 17.4 U
7439-97-6 MERCURY 7471A mg/kg 2 U 0.47 U 1.9 U 0.23 U 1.5 U 0.36 U 0.24 U
7439-98-7 MOLYBDENUM 6010B mg/kg 0.23 U 0.22 U 0.22 U 0.23 U 0.25 U 0.56 U 0.21 U 0.21 U 0.22 U
7440-02-0 NICKEL 6010B mg/kg 389 U 22.9 U 34.3 U 46.5 U 474 U 63.1 U 18.4 13.3 44.7 U
7782-49-2 SELENIUM 6010B mg/k9 0.57 U 0.54 U 0.55 U 0.57 U 0.62 U 0.56 U 0.54 U 0.52 U 0.55 U
7440-22-4 SILVER 6010B mg/k9 0.57 U 0.54 U 0.55 U 0.57 U 0.62 U 0.56 U 0.54 U 0.52 U 0.55 U
7440-28-0 THALLIUM 6010B mg/kg 0.57 U 1.2 U 0.55 U 0.57 U 0.62 U 0.56 U 2.4 2.7 0.55 U
7440-62-2 VANADIUM 6010B mg/kg 26.1 U 64.1 U 23.1 U 71.6 U 31 U 47.3 U 51 45.7 63 U
7440-66-6 ZINC 6010B mg/kg 39.1 U 133 U 38 U 90.9 U 47.7 U 74.6 U 105 150 98.9 U
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Appendix G
Soil Sample Results
Inorganic Analysis

SampleID 31098 31099 31100 31160 31161 31101 31102 31103 31104
LocationID 3136 3136 3136 3137 3137 3138 3138 3138 3139

SampleDate 7-Nov-05 7-Nov-05 7-Nov-05 10-Nov-05 10-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 2to 4 FT 4to 6 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT 0 to 2 FT 2to 4 FT 4 to 6 FT 0 to 2 FT
(GroupCode)(GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 5.6 U 5.7 U 0.36 U 0.92 U 0.81 U 5.3 UJ 5.5 U 6 U 5.3 U
7440-38-2 ARSENIC 6010B mg/kg 9.6 U 3.5 U 4.2 U 9 11.8 7.3 UJ 11.1 U 15.9 U 13.4
7440-39-3 BARIUM 6010B mg/kg 51.6 U 70 U 81.4 U 312 i225 111 UJi269 U 187 U 233
7440.41-7 BERYLLIUM 6010B mg/kg 0.048 U 0.53 U 0.54 U 0.22 i0.26 0.21 UJ 0.22 U 0.24 U 0.15 J
7440-43-9 CADMIUM 6010B mg/kg 0.22 U 0.023 U 0.23 U 0.48 U 0.49 U 0.28 UJ 0.045 U 0.24 U 0.22
7440-47-3 CHROMIUM 6010B mg/kg 117 U 22.7 U 42.5 U 55.3 J 28.3 J 32.2 UJ 46.7 U 59.1 U 33.7 J
7440-448-4 COBALT 6010B mg/kg 19.1 U 10.5 U 11.7 U 17.5 i12.7 9.5 UJ 19.8 U 114.3 U 13.7
7440-50-8 COPPER 6010B mg/kg 42.7 U 10.8 U 10.3 U 72.2 J 44.9 J 28.6 UJ 37.8 U 27.2 U 38
7439-89-6 IRON 6010B mg/kg 26000 U 18100 U 18300 U 59100 50200 19600 UJ 28900 U 25800 U 40100
7439-92-1 LEAD 6010B mg/kg 8.4 U 8.9 U 8.6 U 14.6 19.7 89 UJ 17.6 U 11.4 U 20
7439-97-6 MERCURY 7471A mg/kg 1.1 U 0.57 U 1.2 U 0.3 UJ 0.33 U 0.24 U
7439-98-7 MOLYBDENUM 6010B mg/kg 0.22 U 0.23 U 0.23 U 0.21 U 0.22 U 0.49 UJ 0.22 U 0.24 U 0.21 UJ
7440-02-0 NICKEL 6010B mg/kg 244 U 55.7 U 89.5 U 35.1 29.6 34 UJ 72.6 U 67.1 U 44.2 J
7782-49-2 SELENIUM 6010B mg/kg 0.56 U 0.57 U 0.58 U 0.53 U 0.54 U ;0.53 UJ 0.55 U 0.6 U 0.53 U
7440-22-4 SILVER 6010B mg/kg 0.56 U 0.57 U 0.58 U 0.53 U 0.54 U 0.53 UJ 0.55 U 0.6 U 0.53 U
7440-28-0 THALLIUM 6010B mg/kg 0.56 U 0.57 U 0.58 U 1.4 1.4 0.53 UJ 0.55 U 0.6 U 0.53 UJ
7440-62-2 VANADIUM 6010B mg/kg 48.5 U 25.2 U 29.3 U 71.9 56.2 39.5 UJ 41.4 U 47.1 U 49.3
7440-66-8 ZINC 6010B mg/kg 54.7 U 42.8 U 41.1 U 125 120 _84.4 IUJ 86.3 U 71.9 U 121
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Appendix G

Soil Sample Results
InorganicAnalysis

SampleID 31105 31106 31107 31108 31109 31110 31111 31112 31113
LocationID 3139 3140 3140 3141 3141 3141 3141 3142 3142

SampleDate 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05 7-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 2 to 4 FT 0 to 2 FT 2to 4 FT 0 to 2 FT 2 to 4 FT 4to 6 FT 4 to 6 FT 0 to 2 FT 2 to 4 FT
(GroupCode)(GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 0.14 J 5.6 U 5.5 U 5.3 U 5.6 U 1.5 J 5.5 UJ 5.5 U 5.3 U
7440-38-2 ARSENIC 6010B mg/kg 12.5 11.9 3.7 15.3 6.2 6.2 J 3.6 J 12.5 3.9
7440-39-3 BARIUM 6010B mg/kg 219 440 43 222 184 30.9 41.3 180 49.2
7440-41-7 BERYLLIUM 6010B mg/kg 0.066 U 0.25 0.31 0.21 0.44 0.22 J i0.068 UJ 0.22 U 0.35
7440-43-9 CADMIUM 6010B mg/kg 0.098 J 0.16 J :0.22 U 0.34 0.13 J 0.071 J i0.042 J 0.13 J 0.2 J
7440-47-3 CHROMIUM 6010B mg/kg 27.4 J 78.3 J 109 J 23.7 146 32.3 40.5 73.2 130
7440-48-4 COBALT 6010B mg/kg 11.9 22.1 16.9 13.3 23.2 10.5 9.5 18.2 21.1
7440-50-8 COPPER 6010B mg/kg 40.9 102 10.1 49.4 23.8 12.9 12.5 40.1 10.6
7439-89-6 IRON 6010B mg/kg 39500 67000 20200 52600 28100 12700 13800 32100 21900
7439-92-1 LEAD 6010B mg/kg 14.3 13 6.3 22.3 11 13.9 9.4 15.3 6.1
7439-97-6 MERCURY 7471A mg/kg
7439-98-7 MOLYBDENUM 6010B mg/kg 0.21 U 0.22 U 0.22 U 0.21 U 0.22 U 0.23 U 0.22 U 0.22 U 0.21 U
7440-02-0 NICKEL 6010B mg/kg 130.6 J 55.2 J 268 J 21.1 344 34.5 31.9 98.7 356
7782-49-2 SELENIUM 6010B mg/kg 0.54 U 0.56 U 0.55 U 0.53 U 0.56 U 0.57 U 0.55 U 0.55 U 0.53 U
7440-22-4 SILVER 6010B mg/kg 0.54 U 0.56 U 0.55 U 0.53 U 0.56 U 0.57 U 0.55 U 0.55 U 0.53 U
7440-28-0 THALLIUM 6010B mg/kg 0.54 UJ 1.5 J 0.55 UJ 0.2 UJ 0.56 UJ 0.57 UJ 0.55 UJ 0.55 UJ 0.53 UJ
7440-62-2 VANADIUM 6010B mg/kg 48.9 104 25.7 58.3 39.4 20.9 27.6 63.3 25.3
7440-66-6 ZINC 6010B mg/kg 93.1 109 37.1 165 158 33.1 34.7 87.1 39.7
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Appendix G
Soil Sample Results
Inorganic Analysis

SampleID 31114 31115 31116 31117 31118 31119 31120 31121 31122
LocationID 3143 3143 3144 3144 3144 3145 3145 3145 3145

SampleDate 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0 to 2 FT 2 to 4 FT 0to 2 FT 2 to 4 FT 4 to 6FT 2 to 4 FT 0 to 2 FT 4 to 6 FT 4 to 6FT
(GroupCode){GroupDescription)

mg/kg 15.3 U 5.2 U 0.6 J 5.6 U 6 U 6 U 5.6 U 6.5 U 6.6 U7440-36-0 ANTIMONY 6010B
7440-38-2 ARSENIC 6010B mg/kg 3.7 2.8 32.6 5 8.3 13.2 7.6 13.9 13.8
7440-39-3 BARIUM 6010B mg/kg 79.7 36.7 139 74.5 237 133 118 118 105
7440-41-7 BERYLLIUM 6010B mg/kg 0.27 0.21 U 0.21 U 0.089 J 0.24 U 0.24 U 0.22 U 0.26 U 0.27 U
7440-43-9 CADMIUM 6010B mg/kg :0.03 J 0.92 0.67 0.22 U 0.39 0.4 0,28 0.017 J 0.083 J

7440-47-3 CHROMIUM 6010B mg/kg 25.7 40.4 18.1 152 58.9 54.1 35.7 99.4 98.2
7440-48-4 COBALT 6010B mg/kg 9.1 J 6.4 J 10.3 J 23.5 J 17.5 J 12.8 J 10.2 J 13.2 J 14.6 J

7440-50-8 COPPER 6010B mg/kg 11.6 7.3 22.2 13.7 32.4 35.1 28 48.5 47.6
7439-89-6 IRON 6010B mg/kg 18500 J 10500 J 47200 J 25400 J 30000 J 30800 J 20800 J 52000 J 49200 J
7439-92-1 LEAD 6010B mg/kg 9.8 J 10.6 J 110 J 10 J 30.8 J 36.9 J 88.1 J 42.7 J 42.1 J
7439-97-6 MERCURY 7471A mg/kg 0.98 0.6 0.77 1.6 0.65 0.75 1 0.94 J 0.47 J
7439-98-7 MOLYBDENUM 6010B mg/kg 0.21 U 0.21 U 0.79 U 0.22 U 0.24 U 0.24 U 0,19 U 0.26 UJ 0.3 UJ
7440-02-0 NICKEL 6010B mg/kg 134.5 J 33.5 J 11.9 J 364 J 65.3 J 67.4 J 40.6 J 81.9 J 80.7 J

7782-49-2 SELENIUM 6010B mg/kg 0.53 U 0.52 U 0.53 U 0.56 U 0.6 U 0.6 U 0.56 U 0.65 U 0.66
7440-22-4 SILVER 6010B mg/kg 0.53 U 0.52 U 0.53 U 0.56 U 0.6 U 0.6 U 0.56 U 0.65 U 0.66 U

7440-28-0 THALLIUM 6010B mg/kg 0.53 UJ 0.52 UJ 0.67 UJ 0.56 UJ 0.6 UJ 0.6 UJI 0.56 UJI 0.65 UJ 0.66 UJ7440-62-2 VANADIUM 60!0B mg/kg 21,9 27 40,8 33.2 66.9 55.2 45 74.9 74
7440-66-6 ZINC 6010B mg/kg !46.1 27.5 176 47.3 _105 128 179.9 104 1105
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Appendix G

Soil Sample Results
Inorganic Analysis

SampleID 31132 31133 31134 31135 31136 31137 31138 31139 31140
LocationID 3146 3146 3146 3147 3147 3148 3148 3149 3149

SampleDate 8-Nov-05 8-Nov-05 8-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0to 2 FT 2to 4 FT 4 to 6 FT 0 to 2 FT 2 to4 FT 0to 2 FT 2 to 4 FT 0 to 2 FT 2 to 4 FT
(GroupCode){GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 5.5 U 5.6 U 6.9 U 1.1 U 0.91 U 0.97 U 1.1 U 5.5 U 5.4 U
7440-36-2 ARSENIC 6010B mg/kg 10.6 4.3 11.5 27.2 17.4 7.5 23.7 6.3 11.6
7440-39-3 BARIUM 6010B mg/kg 257 48.2 127 187 250 160 117 129 291
7440-41-7 BERYLLIUM 6010B mg/kg 0.17 J 0.42 0.28 U 0.022 J 0.45 0.21 U 0.22 U 0.22 U 0.19 J
7440-43-9 CADMIUM 6010B mg/kg 0.23 ).22 U 0.13 J 0.88 0.67 0.4 0.48 0.28 0.36
7440-47-3 CHROMIUM 6010B mg/kg 36.9 134 109 34.6 J 30.7 J 32.3 J 39.2 J 115 J 47.1 J
7440-48-4 COBALT 6010B mg/kg 14.6 J 19.6 J 13.7 J 15.3 13.9 12.1 15.4 24.6 11.5
7440-50-8 COPPER 6010B mg/kg 51 9.7 55.5 56.5 J 47.7 J 26.8 J 40.4 J 33.1 J 74 J
7439-89-6 IRON 6010B mg/kg 44400 J 21800 J 34500 J 49400 53300 28500 44400 33000 45800
7439-92-1 LEAD 6010B mg/kg 19.9 J 6.1 J 24.7 J 139 55.2 32.6 29.9 19.3 16.6
7439-97-6 MERCURY 7471A mg/kg 0.34 2.4 0.86 0.84 0.44 0.36 0.63 0.71 0.16 J
7439-98-7 MOLYBDENUM 6010B mg/kg 0.22 U 0.22 U 0.46 U 0.21 U 0.21 U 0.21 U 0.22 U 0.22 U 0.22 U
7440-02-0 NICKEL 6010B mg/kg 33.5 J 297 J 81.1 J 29.6 25 43.5 51.9 246 31.9
7782-49-2 SELENIUM 6010B mg/kg 0.55 U 0.56 U 0.69 U 0.52 U 0.53 U 0.54 U 0.54 U 0.55 U 0.54 U
7440-22-4 SILVER 6010B mg/kg 0.55 U 0.56 U 0.69 U 0.52 U 0.53 U 0.54 U 0.54 U 0.55 U 0.54 U
7440-28-0 THALLIUM 6010B mg/kg 0.55 UJ 0.56 UJ 0.69 UJ 2.9 2.6 0.48 J 0.52 J 0.55 U 1.6
7440-62-2 VANADIUM 6010B mg/kg 56.2 27 79.8 72.8 72.3 46.3 63.6 54.6 77.4
7440-66-6 ZINC 6010B mg/kg 120 38.7 118 228 188 100 142 76 86.8
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Appendix G
Soil Sample Results
Inorganic Analysis

SampleID 31141 31142 31143
LocationID 3150 3150 3150

SampleDate 9-Nov-05 9-Nov-05 9-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 0 to 2 FT 2to 4 FT 2 to 4 FT
(GroupCode){GroupDescription)

7440-36-0 ANTIMONY 6010B mg/kg 0.6 U 0.33 UJ 5.6 UJ
7440-38-2 ARSENIC 6010B mg/kg 8.6 6.2 J 2.8 J
7440-39-3 BARIUM 6010B mg/kg 150 55 34.9
7440-41-7 BERYLLIUM 6010B mg/kg 0.21 U 0.22 U 0.22 U
7440-43-9 CADMIUM 6010B mg/kg 0.51 0.33 0.27
7440-47-3 CHROMIUM 6010B mg/kg 38.9 J i33.8 J 26.8 J
7440-48-4 COBALT 6010B mg/kg 10.3 6.6 4.6
7440-50-8 COPPER 6010B mg/kg 28.4 J 16.5 J 9 J
7439-89-6 IRON 6010B mg/kg 19900 15900 10800
7439-92-1 LEAD 6010B mg/kg 93.3 19.8 J 6.2 J
7439-97-6 MERCURY 7471A mg/kg 0.21 0.15 J 0.1 J
7439-98-7 MOLYBDENUM 6010B mg/kg 0.21 U 0.22 UJ 0.22 U
7440-02-0 NICKEL 6010B mg/kg 33.9 31.9 25.8
7782-49-2 SELENIUM 6010B mg/kg 0.53 U 0.55 U 0.56 U
7440-22-4 SILVER 6010B mg/kg 0.53 U 0.55 U 0.56 U
7440-28-0 THALLIUM 6010B mg/kg 0.53 U 0.55 U 0.56 U
7440-62-2 VANADIUM 6010B mg/kg 41.1 31.7 20.4
7440-66-6 ZINC 6010B mg/kg 95.5 93.5 J 53.7 J
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Appendix G

Groundwater Results

Volatile Organic Compounds

Sample ID 31171 31172 31123 31125 31126 31127 31167 31165 31166
Location ID 3119 3119 3141 3142 3142 3143 3144 3145 3145

Sample Date 10-Nov-05 10-Nov-O5 38664 38664 8-Nov-O5 38664 9-Nov-05 10-Nov-05 lO-Nov-05

CASNumber ChemicalName Analytic Method Unit \\ Depth 7to12FT 11to16FT 15to20FT 14to19FT 18to23FT 12to17FT 15to20FT 13to18FT 9to14FT
(Group Code) (Group Description)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
71-55-6 1,1,1-TRICHLOROETHANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U i25 U 2.5 U 0.5 U 0.5 U 0.5 U
79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B IJg/L 0.5 U 0,5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
79-00-5 1,1,2-TRICHLOROETHANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U !0.5 U 0.5 U
75-34-3 1,1-DICHLOROETHANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U i0.5 U 0.5 U
75-35-4 1,1-DICHLOROETHYLENE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
96-18-4 1,2,3-TRICHLOROPROPANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
120-82-1 1,2,4-TRICHLOROBENZENE 8260B pg/L ;0 5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 UJ 0.5 UJ
95-63-6 1,2,4-TRIMETHYLBENZENE 8260B pg/L 0.5 U 0.5 U 2.5 U 9 22 J 2.5 U 0.5 U 0.5 U 0.5 U
96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
106-93-4 1,2-DIBROMOETHANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
95-50-1 1,2-DICHLORORENZENE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
107-06-2 1,2-DICHLOROETHANE 8260B pg/L 0.5 U 0.5 U 2.5 U 3 J 25 U 2.5 U 0.5 U 0.5 U 0.5 U
78-87-5 1,2-DICHLOROPROPANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
108-67-8 1,3,5-TRIMETHYLBENZENE 8260B IJg/L 0.5 U 0.5 U 2.5 U 4 J 25 U 2.5 U 0.5 U 0.5 U 0.5 U
142-28-9 1,3-DICHLOROPROPANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
106-46-7 1,4-DICHLOROBENZENE 8260B pg/L 0.5 U 0.5 U 2,5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
135-98-8 2-PHENYLBUTANE 8260B pg/L 0.5 U 0.5 U 2,5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
67-64-1 ACETONE 8260B pg/L 50 U 50 U 250 U 500 U 2500 U 250 U 50 U 50 U :3 J
71-43-2 BENZENE 8260B pg/L 0.7 3 11 92 480 5.1 0.7 0.8 6.5
108-86-1 BROMOBENZENE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U

75-69-4 CFC-11 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U J2.5 U 0.5 U 0.5 U !0.5 U
75-71-8 CFC-12 8260B pg/L 1 U il 5 U 10 U 50 U 15 U 1 U 1 UJ 11 UJ
108-90-7 CHLOROBENZENE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
124-48-1 CHLORODIBROMOMETHANE 8260B pg/L 0.5 U 0.5 U 2,5 U J5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U

75-00-3 CHLOROETHANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
67-66-3 CHLOROFORM 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
74-87-3 CHLOROMETHANE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U

156-59-2 ClS-I,2-DICHLOROETHENE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
75-09-2 DICHLOROMETHANE 8260B pg/L 1 U 1 U 5 U 10 U 50 U 5 U 1 U 1 U 1 U
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Appendix G
Groundwater Results

Volatile Organic Compounds

Sample ID 31171 31172 31123 31125 31126 31127 31167 31165 31166
Location ID 3119 3119 3141 3142 3142 3143 3144 3145 3145

Sample Date 10-Nov-05 10-Nov-05 38664 38664 8-Nov-05 38664 9-Nov-05 10-Nov-05 10-Nov-05

CASNumber ChemicalName Analytic Method Unit \\ Depth 7to12FT 11to16FT 15to20FT 14to19FT 18to23FT 12to17FT 15to20F[ 13to18FT 9to14FT
(Group Code) (Group Description)

100-41-4 ETHYLBENZENE 8260B pg/L 0.5 U 0.7 3 35 60 3 i0.4 J 0.4 J 1.4
541-73-1 M-DICHLOROBENZENE 8260B IJg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
104-51-8 N-BUTYLBENZENE 8260B tJg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
103-65-1 PROPYLBENZENE 8260B pg/L 0.5 U 0.5 U :2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
100-42-5 STYRENE(MONOMER) 8260B IJg/L 0.5 U 0.5 U !2.5 U 5 U 130 2.5 U 0.5 U 0.5 U 0.5 U
98-06-6 TERT-BUTYLBENZENE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
127-18..4 TETRACHLOROETHENE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
108-88-3 TOLUENE 8260B pg/L 0.5 U 0.5 U 4 23 110 2.5 U 0.5 U 0.5 U 0.3 J
156-60-5 TRANS-1,2-DICHLOROETHENE 8260B pg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
79-01-6 TRICHLOROETHYLENE 8260B IJg/L 0.5 U 0.5 U 2.5 U 5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U
75-01-4 VINYL CHLORIDE 8260B IJg/L 0.5 U 0.5 U 2.5 U i5 U 25 U 2.5 U 0.5 U 0.5 U 0.5 U

1330-20-7 XYLENES(TOTAL) 8260B pg/L 0.5 U 0.5 U 5.7 70 240 2.5 U 0.5 U 0.5 U 0.5
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Appendix G

Groundwater Results
Volatile Organic Compounds

SampleID 31148 31149 31164 31162 31163 31169 31170 31173
LocationID 3146 3146 3147 3148 3148 3149 3149 3150
SampleDate 38665 9-Nov-05 9-Nov-05 38666 38666 38666 38666 38666

CASNumber ChemicalName AnalyticMethod Unit\\ Depth 9.5to 14.SFTI.Sto14.5F" 9to14FT 6to11FT 10to 15FT 9to14FT 5to10FT 9to14FT
(GroupCode)(GroupDescription)

630-20-6 1,1,1,2-TETRACHLOROETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
71-55-6 1,1,1-TRICHLOROETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
79-34-5 1,1,2,2-TETRACHLOROETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
79-00-5 1,1,2-TRICHLOROETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
75-34-3 1,1-DICHLOROETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
75-35-4 1,1-DICHLOROETHYLENE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
96-18-4 1,2,3-TRICHLOROPROPANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
120-82-1 1,2,4-TRICHLOROBENZENE 8260B pglL 5 U 5 U 2.5 U 0.5 UJ 0.5 UJ 13 U 0.5 U 0.5 UJ
95-63-6 1,2,4-TRIMETHYLBENZENE 8260B pg/L 9 10 2.5 U 0.5 U 0.5 U 13 U 0.4 J 0.5 U
96-12-8 1,2-DIBROMO-3-CHLOROPROPANE8260B pg/L 15 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
106-93-4 1,2-DIBROMOETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U i0.5 U
95-50-1 1,2-DICHLOROBENZENE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
107-06-2 1,2-DICHLOROETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U

78-87-5 1,2-DICHLOROPROPANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U108-67-8 1,3,5-TRIMETHYLBENZENE 8260B pg/L J 5 J 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
142-28-9 1,3-DICHLOROPROPANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
106-46-7 1,4-DICHLOROBENZENE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
135-98-8 2-PHENYLBUTANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
67-64-1 ACETONE 8260B pg/L 500 U 500 U 250 U 50 U 16 J 1300 U 50 U 3 J
71-43-2 BENZENE 8260B pg/L 137 J 89 17 0.5 U 0.8 89 1.4 0.9
108-86-! BROMOBENZENE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
75-69.4 CFC-11 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
75-71-8 CFC-12 6260B pg/L 10 U 10 U 5 U 1 UJ 1 UJ 25 U 1 U 1 UJ
108-90-7 CHLOROBENZENE 8260B IJg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
124-48-1 CHLORODIBROMOMETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
75-00-3 CHLOROETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
67-66-3 CHLOROFORM 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
74-87-3 CHLOROMETHANE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U _0.5 U 0.5 U
156-59-2 CIS-1,2-DICHLOROETHENE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
75-09-2 DICHLOROMETHANE 8260B pg/L 10 U 10 U 5 U 1 U 1 U 25 U 1 U 1 U
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AppendixG
Groundwater Results

Volatile Organic Compounds

SampleID 31148 31149 31164 31162 31163 31169 31170 31173
LocationID 3146 3146 3147 3148 3148 3149 3149 3!50

SampleDate 38665 9-Nov-05 9-Nov-05 38666 38666 38666 38666 38666
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 9.5 to 14.5FT _.5to14.5F 9to14FT 6to11FT 10to 15FT 9to14FT 5to10FT 9to14FT

(GroupCode) (GroupDescription)

100-41-4 ETHYLBENZENE 8260B pg/L 52 42 3 0.5 U 0.3 J 38 0.4 J 0.5 U
541-73-1 M-DICHLOROBENZENE 8260B IJg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
104-51-8 N-BUTYLBENZENE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
103-65-1 PROPYLBENZENE 8260B IJg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
100-42-5 STYRENE(MONOMER) 8260B pg/L 5 J 4 J 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
98-06-6 TERT-BUTYLBENZENE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
127-18-4 TETRACHLOROETHENE 8260B IJg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
108-88-3 TOLUENE 8260B IJg/L 40 J 31 2.5 U 0.5 U 0.5 U 13 U 0.7 0.5 U
156-60-5 TRANS-1,2-DICHLOROETHENE 8260B pg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
79-01-6 TRICHLOROETHYLENE 8260B tJg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
75-01-4 VlNYLCHLORIDE 8260B IJg/L 5 U 5 U 2.5 U 0.5 U 0.5 U 13 U 0.5 U 0.5 U
1330-20-7 XYLENES(TOTAL) 8260B tJg/L 50 43 2.5 U 0.5 U 0.5 U 26 1.3 0.5 U

VOC Analytesin GroundwaterSamples
C_M 4 of 4 Site 31 Remedial InvestigationReport

! ! (



( (
Appendix G

Groundwater Results

Semi-Volatile Organic Compounds

Sample ID 31172 31123 31125 31126 31127 31167 31165 31148
Location ID 3119 3141 3142 3142 3143 3144 3145 3146

Sample Date 10-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 9-Nov-05 10-Nov-05 9-Nov-05

CAS Number ChemicalName AnatyticMethod Unit\\ Depth 11to 16 FT 15 to 20 FT 14 to 19 FT 18 to 23 FT 12 to 17 FT 15 to20 FT 13 to 18 FT 9.5 to 14.5 FT
(Group Code) (Group Description) I

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C pg/L 10 U 110 U 500 U 'tO U 10 U 10 U 110 U 10 U
95-95-4 2,4,5-TRICHLOROPHENOL 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U !10 U 110 U

88-06-2 2,4,6-TRICHLOROPHENOL 8270C pg/L =10 U 10 U 500 U 10 U 10 U 10 U 110 U I10 U
120-83-2 2,4-DICHLOROPHENOL 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U I10 U 10 U
1_5-67-9 2,4-DIMETHYLPHENOL 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U !0 U
51-28-5 2,4-DINITROPHENOL 8270C pg/L 50 U 50 U 2500 U 50 U 50 U 50 U 50 U 50 U
121-14-2 2,4-DINITROTOLUENE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U

606-20-2 2,6-DINITROTOLUENE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U
95-57-8 2-CHLOROPHENOL 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U

95-48-7 2-METHYLPHENOL 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U
88-74.4 2-NITROANILINE 8270C pg/L 50 U 50 U 2500 U 50 U 50 U 50 U 50 U 50 U

91.94-1 3,3-DICHLOROBENZIDINE 8270C pg/L 20 U 20 U 1000 U 20 U 20 U 120 U 20 U 20 U
108-39`4 3-METHYLPNENOL 8270C pg/L 10 U 10 U 500 U 10 U 10 U !10 U 10 U 10 U

99-09-2 3-N|TROANILtNE 8270C pglL 50 U 50 U 2500 U 50 U 50 U 150 U 50 U 50 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-t-(8270C pg/L 10 U 110 U 500 U 10 U 10 U I10 U 10 U 10 U
106`44-5 4-METHYLPHENOL 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U

83-32-9 ACENAPHTHENE 8270C pg/C 10 U 3 J 500 U 20 10 U _, J 16 100 J
208-96-8 ACENAPHTHYLENE 8270C pg/L 10 U 5 J 500 U 217 J 10 U 10 U 2 J 91

62-53-3 ANILINE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U
120-12-7 ANTHRACENE 8270C pg/L 10 U 2 J 500 U 10 J 2 J 3 J 6 J 12

56-55-3 BENZO(A)ANTHRACENE 8270C pg/L 10 U 5 J 500 U 10 U 10 U 2 J , 8 J 2 J
50-32-8 BENZO(A)PYRENE 8270C pg/L 10 U 6 J 500 U 10 U 10 U 4 J 112 3 J
205-99-2 BENZO[B|FLUORANTHENE 8270(3 pg/L 10 U 5 J 500 U i10 U 10 U 10 U 11 2 J

i

191-24-2 BENZO[G,H,I]PERYLENE 8270C pg/L 10 U 6 J 500 U 10 U 10 U 3 J 14 1 J

!207-O8-9 BENZO_K]FLUORANTHENE 8270C pg/L 10 U 2 J 1500 U I10 U !10 U 10 U 4 J 10 U
55-85-0 BENZOIC ACID 8270C pg/L 50 U 50 U 2500 U '50 U 50 U 50 U i50 U 50 U

100-51-6 BENZYLALCOHOL 8270C pg/L 20 U 20 U I1000 U 120 U 120 U 20 U 20 U 20 U
_5-68-7 BENZYL BUTYL PHTHALATE 8270C pg/L 10 U 10 U 1500 U '10 U :10 U 10 U'IO U 10 U
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Appendix G
Groundwater Results

Semi-Volatile Organic Compounds

Sample ID 31172 31123 31125 31126 31127 31167 31165 31148
LocationID 3119 3141 3142 3142 3143 3144 3145 3146

Sample Date 10-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 9-Nov-05 10-Nov-05 9-Nov-05
CAS Number ChemicalName AnalyticMethod Unit\\ Depth 11 to 16 FT 15 to 20 FT :14to 19 FT 18 to23 FT 12 to 17 FT 15 to 20 FT 13 to 18 FT 9.5 to 145 FT

(Group Code) (Group Description)

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C pg/L 10 U 10 U 1500 U 10 U 10 U 10 U 10 U 10 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C IJg/L 10 U 10 U 500 U 10 U 2 J 4 J 3 J 10 U
86-74-8 CARBAZOLE 8270C pg/L 10 U 10 U i500 U 150 10 U 11 U 11 U 43

218-01-9 CHRYSENE 8270C pg/L 10 U 6 J 500 U 10 U 10 U 2 J 8 J 4 J
53-70-3 DIBENZ(A,H)ANTHRACENE 8270C pg/L 10 U 10 U 500 U 10 U !0 U 10 U 10 U 10 U

132-64-9 DIBENZOFURAN 8270C pg/L 10 U 10 U 500 U 6 J 10 U 10 U 10 U 6 J
84-66-2 DIETHYLPHTHALATE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U

131-11-3 DIMETHYLPHTHALATE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U
117-84-0 DI-N-OCTYLPHTHALATE 8270C IJg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U

206-44-0 FLUORANTHENE 8270C pg/L 10 U 11 500 U 11 5 J 10 J 41 18
86-73-7 FLUORENE 8270C pg/L 10 U 2 J 500 U 44 3 J 10 U 4 J 43

87-68-3 HEXACHLORO-1,3-BUTADIENE 8270C pg/L 10 U 10 U 500 U 10 U 10 U I10 U 10 U 10 U
118-74-1 HEXACHLOROBENZENE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U

67-72-1 HEXACHLOROETHANE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U
193-39-5 INDENO[1.2,3-CD]PYRENE 8270C pg/L 10 U 3 J 500 U 10 U 10 U 10 U 8 J 10 U

62-75-9 METHANAMINE. N-METHYL-N-NITROS(8270C pg/L 10 U 10 U 500 U 10 U 10 U i10 U 10 U 10 U
1321-94-4 METHYLNAPHTHALENE 8270C pg/L 10 U 5 J 110 J 218 J 25 10 5 J 180

91-20-3 NAPHTHALENE 8270C pg/L 3 J 52 1700 4910 93 6 J 20 2300
98-95-3 NITROBENZENE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U

621-64-7 N-NITROSODINPROPYLAMINE 8270C pg/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C pg/L 50 U 50 U 2500 U 50 U 50 U i50 U 50 U 50 U
87-86-5 PENTACHLOROPHENOL 8270C IJg/L 50 U 50 U 2500 U 50 U 50 U 150 U 50 U 50 U
85-01-8 PHENANTHRENE 8270C IJg/L 10 U 7 J 74 J 88 18 j15 26 92

108-95-2 PHENOL 8270C pg/L 10 U 10 U 500 U 10 U 10 U :10 U 10 U 10 U
100-01-8 P-NITROANILINE 8270C pg/L 50 UJ 50 UJ 2500 UJ 50 UJ 50 U 50 U 50 U 50 U

129-00-0 PYRENE 8270C pg/L 2 J 21 500 U 11 5 J 7 J 42 18

110-86-1 PYRIDINE 8270C pQ/L 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U
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Appendix G

Groundwater Results

Semi-Volatile Organic Compounds

Sample ID 31149 31164 31169 31129 31146 31147 31131 31130
LocationID 3146 3147 3149 M26`O1 M25-06 M25.67 M25-09 PW-12

SampleDate 9-Nov-05 9-Nov-05 10-Nov-05 8-Nov-05 9-Nov-05 9-Nov-05 6`Nov-05 6`Novo06
CASNumber ChernicaIName Ana_icMethod Unit\\ Depth 9.Sto14.SFT 9to14F'l 9to14FT 14.95 to14.95 FT 14.76 tO14.76 FT 14.75 to14.75 FT 14.75 to14.75 F1 14.5 to14.5 FT

(Group Code) (Group Description)

108-60-1 2,2-OXYBIS(1-CHLOROPROPANE) 8270C polL 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
95-95-4 2,4,5-TRICHLOROPHENOL 8270C poll 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

88-06-2 2,4,6`TRICHLOROPHENOL 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
120-83-2 2,4-DICHLOROPHENOL 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

105-67-9 2,4-DIMETHYLPHENOL 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
51-26`5 2,4.DINITROPHENOL 8270C pg/L 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

121-14-2 2,4-DINITROTOLUENE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
606-20-2 2,6-DINITROTOLUENE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

95-57.6 2-CHLOROPHENOL 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 110 U
95-48-7 2-METHYLPHENOL 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U !10 U

86`74-4 2-NITROANILINE 8270C pg/L 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

91-94-1 3,3-DICHLOROBENZIDINE 8270C pg/L 20 U 20 U 20 U 20 U 20 U 20 U 20 U ,20 U
108-39-4 3-METHYLPHENOL 8270C pg/L 10 U 10 U 10 U '10 U 10 U 10 U 10 U 10 U
99-09-2 3-NITROANILINE 6270C pg/L 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

78-59-1 3,5,5-TRIMETHYL-2-CYCLOHEXENE-1-(8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
106-44-6 4-METHYLPHENOL 8270C pg/L 10 U 10 U 10 U ,10 U 10 U 10 U 10 U 10 U
83-32-9 ACENAPHTHENE 6270C pg/L 130 J 46 34 76 J 10 U 5 J 15 13

206`96-8 ACENAPHTHYLENE 6270C pg/L 75 2 J 4 J 64 J 10 U 10 U 2 J 8 J
62-53-3 ANILINE 8270C polL 10 U 10 U 10 10 U 10 U 10 U 10 U 10 U

120-12-7 ANTHRACENE 8270C pg/L 10 J 4 J 2 J 6 J 10 U 10 U 10 U 10 U
56.65-3 BIENZO(A)ANTHRACENE 8270C pg,'L 2 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U

50-32-8 BENZO(A)PYRENE 8270C pg/L 2 J 1 J 2 J 10 U 10 U 10 U 10 U 10 U

205-99-2 BENZO[B]FLUORANTHENE 8270C pg/L 2 J 10 U 10 U ,10 U 10 U 10 U 10 U 10 U
191-24-2 BENZO[G,H,I]PERYLENE 9270C pg/L 2 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U
207-08-9 BENZO[K]FLUORANTHENE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

65-85-0 BENZOICACID 8270C pg/L 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
100-51.6 BENZYLALCOHOL 8270C p01L 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U

85-68-7 BENZYL BUTYLPHTHALATE 8270C rJ_/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

SVOC Analytes in Groundwater Samples
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Appendix G
Groundwater Results

Semi-Volatile Organic Compounds

Sample ID 31149 31164 31169 31129 31146 31147 31131 31130
LocationID 3146 3147 3149 M25-01 M25-06 M25-07 M25-09 PW-12

Sample Date 9-Nov-05 9-Nov-05 10-Nov-05 8-Nov-05 9-Nov-05 9-Nov.05 8-Nov-05 8-Nov-05
9to14FT 9to14FT 14.95 to14.95 F] 14.75 to14.75 FT 14.75 to14.75 FT 14.75 to14.75 FT 14.Sto14.5FTCAS Number Chemical Name Anal_ic Method Unit \\ Depth 9.5 to 14.5 FT

(Group Code) (Group Description)

111-44-4 BIS(2-CHLOROETHYL)ETHER 8270C pg/L 10 U 10 U 10 U 10 U 10 U :10 U 10 U 10 U

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 8270C pg/L 10 U 3 J 2 J 10 U 7 J 10 U 10 U 10 U

86-74-8 CARBAZOLE 8270C pg/L 37 15 10 U 60 10 U 10 U 10 U 10 U
218-01-9 CHRYSENE 8270C pg/L 3 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U
53-70-3 DIBENZ(A,H)ANTHRACENE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

132-64-9 DIBENZOFURAN 8270C pg/L 6 J 10 U 10 U 5 J 10 U 10 U 10 U 10 U
84-66-2 DIETHYLPHTHALATE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

131-11-3 DIMETHYLPHTHALATE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
117-84-0 DI-N-OCTYLPHTHALATE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

206-44-0 FLUORANTHENE 8270C pg/L 17 10 15 6 J 10 U 2 J 2 J 3 i J
86-73-7 FLUORENE 8270C pg/L 37 5 J 10 U 31 10 U 10 U 2 J !0 U

87-68-3 HEXACHLORO-I,3-BUTADIENE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
118-74-1 HEXACHLOROBENZENE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

67-72-1 HEXACHLOROETHANE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

193-39-5 INDENO[1,2,3-CD}PYRENE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
62-75-9 METHANAMINE, N-METHYL-N-NITROS(8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

1321-94-4 METHYLNAPHTHALENE 8270C pg/L 160 22 16 170 4 J 10 U 10 U 6 J
91-20-3 NAPHTHALENE 8270C pg/L 2500 170 180 2490 21 2 J 27 2 i J

98-95-3 NITROBENZENE 8270C pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 I U
621-64-7 N-NITROSODINPROPYLAMINE 8270C pg/L 10 U 10 U 10 U i10 U 10 U 10 U 10 U 10 U

86-30-6 N-NITROSODIPHENYLAMINE 8270C pg/L 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
87-86-6 PENTACHLOROPHENOL 8270C pg/L 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

85-01-8 PHENANTHRENE 8270C pg/L 182 18 5 3 164 3 J 4 J 10 U 3 J
108-95-2 PHENOL 8270C pg/L 110 U 10 U 10 U !10 U 10 U 10 U 10 U 10 U

100-01-6 P-NITROANILINE 8270C pg/L 50 U 50 U 50 UJ 50 UJ 50 U 50 U 50 UJ 50 _ UJ

129-00-0 PYRENE 8270C pg/L 16 7 J 15 5 J 10 U 3 J 2 J 3 I J110-86-1 PYR|DINE 8270C p_/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

_M SVOC Analytes in Groundwater Samples
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Appendix G

Groundwater Results
Pesticides

SampleID 31172 31123 31125 31126 31127 31165
LocationID 3119 3141 3142 3142 3143 3145
SampleDate 10-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 10-Nov-05

CAS Number ChemicalName Analytic Method Unit\\ Depth 11to 16FT 15to 20 FT 14to 19 FT 18to 23 FT 12to 17 FT 13to 18 FT
(GroupCode) (GroupDescription)

72-54-8 4,4-DDD 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U i0.2 U 0.02 U
72-55-9 4,4-DDE 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U i0.2 U 0.02 U
50-29-3 4,4-DDT 8081A pg/L 0.5 U 0.05 U 0.05 U 0.5 U 0.5 U 0.05 U

309-00-2 ALDRIN 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U 0.2 U 0.02 U
319-84-6 ALPHA-BHC 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U 0.2 U 0.02 U
319-85-7 BETA-BHC 8081A IJg/L 0.5 U 0.05 U 0.05 U 0.5 U 0.5 U i0.05 U

8001-35-2 CAMPHECHLOR 8081A pg/L i10 UJI1 U 1 U 10 U 10 UjI1 U
57-74-9 CHLORDANE 8081A pg/L 1 U 0.1 U 0.1 U 1 U 1 U 0.1 U
60-57-1 DIELDRIN 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U 0.2 U 0.02 U
115-29-7 ENDOSULFAN 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U 0.2 U 0.02 U
1031-07-8 ENDOSULFANSULFATE 8081A pg/L 1 U 0.1 U 0.1 U 1 U 1 U 0.1 U
72-20°8 ENDRIN 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U 0.2 U 0.02 U

742!-93-4 ENDRINALDEHYDE 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U 0.2 U 0.02 U
76-44°8 HEPTACHLOR 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U 0.2 U 0.02 U

1024-57-3 HEPTACHLOREPOXlDE 8081A pg/L 0.1 U 0.01 U 0.01 U 0.1 U 0.1 U 0.01 U
58-89-9 LINDANE 8081A pg/L 0.2 U 0.02 U 0.02 U 0.2 U 0.2 U 0.02 U

PesticidesinGroundwaterSamples
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Appendix G
Groundwater Results

Pesticides

Sample ID 31148 31149 31164 31163 31169 31129
LocationID 3146 3146 3147 3148 3149 M25-01

SampleDate 9-Nov-05 9-Nov-05 9-Nov-05 10-Nov-05 10-Nov-05 8-Nov-05
CAS Number ChemicalName Analytic Method Unit \\ Depth 9.5 to 14.5 FT 9.5 to 14.5FT 9 to 14FT 10to 15 FT 9 to 14FT 14.95to 14.95 FT
(GroupCode) (GroupDescription)

72-54-8 4,4-DDD 8081A IJg/L 0.2 U 0.2 U 0.02 U 0.02 U 0.02 ,U 0.02 U
72-55-9 4,4-DDE 8081A pg/L 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U
50-29-3 4,4-DDT 8081A pg/L 0.5 U 0.5 U 0.05 U 0.05 U 0.05 U 0.05 U

309-00-2 ALDRIN 8081A IJg/L 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U
319-84-6 ALPHA-BHC 8081A IJg/L 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U
319-85-7 BETA-BHC 8081A IJg/L 0.5 U 0.5 U 0.05 U 0.05 U 0.05 U 0.05 !U

8001-35-2 CAMPHECHLOR 8081A pg/L 10 UJ 10 UJ 1 U 1 U 1 U 1 U
57-74-9 CHLORDANE 8081A pg/L 1 U 1 U 0.1 U 0.1 U 0.1 U 0.1 U
60-57-1 DIELDRIN 8081A IJg/L 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U
115-29-7 ENDOSULFAN 8081A IJg/L 0.2 U !0.2 U 0.02 U i0.02 U 0.02 U 0.02 U
1031-07-8 ENDOSULFANSULFATE 8081A IJg/L 1 U 1 U 0.1 U 10.1 U 0.1 U 0.1 U
72-20-8 ENDRIN 8081A pg/L 0.2 U 0.2 U 0.02 U i0.02 U 0.02 U 0.02 U

7421-93-4 ENDRINALDEHYDE 8081A IJg/L 0.2 U 0.2 U 0.02 ;U 0.02 U 0.02 U 0.02 U
76-44-8 HEPTACHLOR 8081A pg/L 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U

1024-57-3 HEPTACHLOREPOXlDE 8081A IJg/L 0.1 U 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U
58-89-9 LINDANE 8081A IJg/L 0.2 U 0.2 U 0.02 U 0.02 U 0.02 U 0.02 U

Pesticidesin GroundwaterSamples
IRSite 31 AlamedaPoint 2 of 3 Site 31 Remedial InvestigationReport
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Appendix G

Groundwater Results

Pesticides

Sample ID 31146 31147 31131 31130
Location ID M25-06 M25-07 M25-09 PW-12

Sample Date 9-Nov-05 9-Nov-05 8-Nov-05 8-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 14.75 to 14.75 FT 14.75 to 14.75 FT 14.75 to 14.75 FT 14.5 to 14.5 FT
(Group Code) (Group Description)

72-54-8 4,4-DDD 8081A IJg/L 0.02 U 0.02 U 0.02 U 0.02 U
72-55-9 4,4-DDE 8081A pg/L 0.02 U 0.02 U 0.02 U 0.02 U

50-29-3 4,4-DDT 8081A IJg/L 0.05 U 0.05 U 0.05 U 0.05 U

309-00-2 ALDRIN 8081A IJg/L 0.02 U 0.02 U 0.02 U 0.02 U

319-84-6 ALPHA-BHC 8081A IJg/L 0.02 U 0.02 U 0.02 U 0.02 U
319-85-7 BETA-BHC 8081A IJg/L 0.05 U 0.05 U 0.05 U 0.05 U

8001-35-2 CAMPHECHLOR 8081A pg/L 1 UJ 1 UJ 1 U il U
57-74-9 CHLORDANE 8081A tJg/L 0.1 U 0.1 U 0.1 U _0.1 U

60-57-1 DIELDRIN 8081A tJg/L 0.02 U 0.02 U 0.02 U 0.02 U
115-29-7 ENDOSULFAN 8081A pg/L 0.02 U 0.02 U :0.02 U 0.02 U
1031-07-8 ENDOSULFAN SULFATE 8081A pg/L 0.1 U 0.1 U 0.1 U 0.1 U

72-20-8 ENDRIN 8081A pg/L 0.02 U 0.02 U 0.02 U 0.02 U
742!-93-4 ENDRIN ALDEHYDE 8081A IJg/L 0.02 U 0.02 U 1'0"02 U 0.02 U

76-44-8 HEPTACHLOR 8081A pg/L 0.02 U 0.02 U !0.02 U :0.02 U

1024-57-3 HEPTACHLOREPOXIDE 8081A pg/L 0.01 U 0.01 U 0.01 U 0.01 U58-89-9 LINDANE 8081A pg/L 0.02 U 0.02 U ,0.02 U 0.02 U

PesticidesinGroundwaterSamples
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Appendix G

Groundwater Results
PCBs

Sample ID 31172 31123 31125 31126 31127
Location ID 3119 3141 3142 3142 3143
Sample Date 10-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05

CASNumber ChemicalName Analytic Method Unit \\ Depth 11to16FT 15to20FT 14to19FT 18to23FT 12to17FT
(Group Code) (Group Description)

12674-11-2 AROCLOR 1016 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11104-28-2 AROCLOR 1221 8082 pg/L 1 U 1 U 1 U 1 U 1 U
11141-16-5 AROCLOR 1232 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
53469-21-9 AROCLOR 1242 8082 pg/L 0.5 U !0.5 U 0.5 U 0.5 U 0.5 U
12672-29-6 AROCLOR 1248 8082 pg/L 0.5 U !0.5 U 0.5 U 0.5 U 0.5 U
11097-69-1 AROCLOR 1254 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11096-82-5 AROCLOR 1260 8082 pg/L 0.5 U 0.5 U 0.5 ,U 0.5 U 0.5 U

PCB Analytes in Groundwater Samples
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Appendix G
Groundwater Results

PCBs

Sample ID 31165 31148 31149 31164 31163 31169
Location ID 3145 3146 3146 3147 3148 3149
Sample Date 10-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 10-Nov-05 10-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 13 to 18 FT 9_5 to 14_5 FT_.5 to 14.5 F_ 9 to 14 FT 10 to 15 FT 9 to 14 FT
(Group Code) (Group Description)

12674-11-2 AROCLOR 1016 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11104-28-2 AROCLOR 1221 8082 pg/L 1 U 1 U 1 U 1 U 1 U 1 U
11141-16-5 AROCLOR 1232 8082 pg/L 0.5 U !0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
53469-21-9 AROCLOR 1242 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
12672-29-6 AROCLOR 1248 8082 IJg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11097-69-1 AROCLOR 1254 8082 IJg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11096-82-5 AROCLOR 1260 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

PCB Analytes in Groundwater Samples
IRSite31AlamedaPoint 2 of3 Site 31 Remedial InvestigationReport
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Appendix G

Groundwater Results
PCBs

Sample ID 31129 31146 31147 31131 31130
Location ID M25-01 M25-06 M25-07 M25-09 PW-12
Sample Date 8-Nov-05 9-Nov-05 9-Nov-05 8-Nov-05 8-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 4.95 to 14.95 F 14.75 to 14.75 FT14.75 to 14.75 F114.75 to 14.75 F1 14.5 to 14.5 Fl
(Group Code) (Group Description)

12674-11-2 AROCLOR 1016 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11104-28-2 AROCLOR 1221 8082 IJg/L 1 U 1 U 1 U !1 U 1 U
11141-16-5 AROCLOR 1232 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
53469-21-9 AROCLOR 1242 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
12672-29-6 AROCLOR 1248 8082 tJg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11097-69-1 AROCLOR 1254 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11096-82-5 AROCLOR 1260 8082 pg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CI ! PCBAnalytesinGroundwaterSamples
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Appendix G

Groundwater Results
Inorganics

SampleID 31172 31123 31125 31126 31127 31167
LocationID 3119 3141 3142 3142 3143 3144

Sample Date , 10-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 8-Nov-05 9-Nov-05
CASNumber ChemicalName AnalyticMethod Unit\\ Depth 11 to 16 FT 15 to 20 FT 14 to 19 FT 18 to 23 FT 12to 17 FT 15 to 20 FT

(GroupCode) (Group Description)

7440-36-0 ANTIMONY 6010B pg/L 6.7 U 12 14.5 9.4 J 7 J 11.5
7440-38-2 ARSENIC 6010B pg/L 5 U 5 U 5 U 14.8 5 U 5 U
7440-39-3 BARIUM 6010B pg/L 811 1260 571 1520 750 342

7440-41-7 BERYLLIUM 6010B pg/L 2 U 0.095 J 0.082 J 0.067 J 2 U 0.088 J
7440-43-9 CADMIUM 6010B pg/L 2.6 U 2 U 2 U 2 U 0,64 U 8.1
7440-47-3 CHROMIUM 6010B pg/L 6.1 U 10.2 50.5 5.9 13.8 13.3
7440-48-4 COBALT 6010B pg/L 0.99 J 1.1 J '5 U 2.4 J 1.3 J 1,8 J
7440-50-8 COPPER 6010B pg/L 10 U 10 U !2.6 U 10 U 10 U 10 U
7439-89-6 IRON 6010B pg/L 12700 2090 1615 34400 702 49.4 J
7439-92-1 LEAD 6010B pg/L 20.1 U 5 U _5 U 5 U !7.5 U 50.6

7439-98-7 MOLYBDENUM 6010B pg/L 5.1 U 9.7 !5 U 6.7 U 16.6 U 8.1 U
7440-02-0 NICKEL 6010B pg/L 5 U 5 U 244 5.7 _5 U 0.67 J
7782-49-2 SELENIUM 6010B pg/L 10 U 10 U 10 U 10 U 110 U 10 U
7440-22-4 SILVER 6010B pg/L 10 U 10 U !10 U 10 U 10 U 10 U
7440-28-0 THALLIUM 6010B pg/L 10 U 10 U 10 U 10 U 10 U 10 U
7440-62-2 VANADIUM 6010B pg/L 1.6 J 9.5 J ;4.8 U 1.6 U !22.7 7 J
7440-66-6 ZINC 6010B _J_/L 10 U 10 U 10 U 10 U 10 U 10 U

InorganicAnalytesin Groundwater
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Appendix G
Groundwater Results

Inorganics

Sample ID 31165 31148 31149 31164 31163
LocationID 3145 3146 3146 3147 3148

SampleDate 10-Nov-05 9-Nov-05 9-Nov-05 9-Nov-05 10-Nov-05
CASNumber ChemicalName Analytic Method Unit\\ Depth 13to 18 FT 9.5 to 14.5FT 9,5 to !4,5 FT 9 to 14 FT !0 to 15 FT

(Group Code) (GroupDescription)

7440-36-0 ANTIMONY 6010B pg/L 11.7 B.9 J 6.8 J 7.9 J 9.1 J
7440-38-2 ARSENIC 6010B pg/L 11.8 U 5 U 5 U 5 U 5 U
7440-39-3 BARIUM 6010B _g/L 136 589 611 610 348
7440-41-7 BERYLLIUM 6010B pg/L 2 U 0.078 J 2 U 0.087 J 2
7440-43-9 CADMIUM 6010B pg/L 6.3 U 0.89 U 0.82 U 18.5 46.6 U
7440-47-3 CHROMIUM 6010B pg/L 11.1 12 12,4 5.6 11
7440-48-4 COBALT 6010B pg/L 2.2 J 1.5 J 1.7 J 5 U 2.1 J
7440-50-8 COPPER 6010B pg/L 10 U 10 U 10 U 10 U 6.2 U
7439-89-6 IRON 6010B pg/L 310 12000 11800 304 !4500
743S-92-1 LEAD 6010B pg/L 33.7 U 8.1 UJ 13.3 98.5 214 U
7439-98-7 MOLYBDENUM 6010B pg/L 21.2 5.9 U 6.6 U 9.2 15.5
7440-02-0 NICKEL 6010B pg/L 7.7 1.71 J 1.7 J 5 U !14.1
7782-49-2 SELENIUM ¢o010B pg/L 10 U 10 U 10 U 10 U 10
7440-22-4 SILVER 6010B pg/L 10 U 10 U 10 U 10 U 10 U
7440-28-0 THALLIUM 6010B pg/L 10 U 10 U 10 U 10 U 10 U
7440-62-2 VANADIUM 6010B pg/L 10.5 5.7 J 6.9 J 3.9 J 8.2 J
7440-66-6 ZINC 6010B p_L 10 U 10 U !0 U 10 U 11.7 U

Inorganic Analytes in Groundwater
IR Site 31 Alameda Point 2 of 3 Site 31 Remedial Investigation Report
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AppendixG

GroundwaterResults
Inorganics

Sample ID 31169 31173 31129 31146 31147 31131 31130
Location ID 3149 3150 M25-01 M25-06 M25-07 M25-09 PW-12

Sample Date 10-Nov-05 10-Nov-05 8-Nov-05 9-Nov-05 9-Nov-05 8-Nov-05 8-Nov-05

CAS Number Chemical Name Analytic Method Unit \\ Depth 9 to 14 FT 9 to 14 FT 14.95 to 14.95 FT 14.75 to 14.75 FT 14.75 to 14.75 FT 14.75 to 14.75 FT 14.5 to 14.5 FT
(GroupCode) (GroupDescription)

7440-36-0 ANTIMONY 6010B pg/L 12,2 U 8.5 J 7.5 J 8.1 J 10.6 12 13.8
7440-38-2 ARSENIC 6010B pg/L 5 U 5 U 5 U 14 U 5 U 5 U 5 U
7440-39-3 BARIUM 6010B pg/L 911 !210 885 244 672 557 1540

7440-41-7 BERYLLIUM 6010B pg/L 12 U 12 U 0.12 J 2 U 2 U 2 U 0.099 J7440-43-9 CADMIUM 6010B pg/L ,2.2 U ,33.7 U 2 U 0.81 U 0.72 U 2 U 0.51 J
7440-47-3 CHROMIUM 6010B pg/L 17.8 U 22.4 9.5 14.7 4.1 J 7 10
7440-48-4 COBALT 6010B pg/L 11.5 J 5 U 1,3 J 5 U 0,99 J 3.7 J 5 U
7440-50-8 COPPER 60lOB pg/L 0.95 U 10 U 10 U 10 U 10 U 10,3 10 U
7439-89-6 IRON 6010B pg/L 20200 529 19200 960 20600 132000 411
7439-92-1 LEAD 6010B pg/L 16.6 U 213 U 5 U 6.2 U 5.5 U 5.6 5 U
7439-98-7 MOLYBDENUM 6010B pg/L 4.4 U 24.5 8,5 9.4 4.2 U 5 U 7.1 U
7440-02-0 NICKEL 6010B pgiL 0.82 U 6.9 1.5 J 1.3 J 1.7 J 3.5 J 1.9 J
7782-49-2 SELENIUM 6010B pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U
7440-22-4 SILVER 6010B pg/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U
7440-28-0 THALLIUM 6010B pg/L 10 U 10 U 10 U 10 U 10 U 4.6 U 10 U
7440-62-2 VANADIUM 6010B pg/L 1.4 J 21.8 3.5 U 22.9 10 U 1.8 U 11.1
7440-66-6 ZINC 6010B pg/L 10 U 10 U 10 U 10 U !0 U 10.1 10 U
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Equipment Blank Results

Sample ID 31050 31051 31076 31155 31168
Sample Date 4-NOV-05 4-NOV-05 6-NOV-05 10-NOV-05 10-NOV-05

Analytical Method Chemical Name/Units pq/L pg/L IJg/L pg/L pg/L
Metals

6010B ANTIMONY 6.8 U 10 U 10 U 10 U 10 U
6010B ARSENIC 5 U 5 U 5 U 5 U 4.4 U
6010B BARIUM 4.1 U 9.6 U 10 U 1.3 J 0.82 J
6010B BERYLLIUM 2 U 0.078 U 0.078 J 2 U 2 U
6010B CADMIUM 2 U 2 U 2 U 3.1 U 11.6
6010B CHROMIUM 0.78 J 4.9 J 5 U 2 J 1 J
6010B COBALT 5 U 0.84 J 5 U 5 U 5 U
6010B COPPER 1.9 U 3.3 U 10 U 3.1 U 4 U
6010B IRON 267 1560 55.7 264 21.3 J
6010B LEAD 5 U 5 U 5 U 27.9 71
6010B MOLYBDENUM 5 U 1.5 U 5 U 1.6 U 5 U
6010B NICKEL 2.3 J 9.6 5 U 0.8 J 0.74 J
6010B SELENIUM 10 U 3.7 U 4.5 U 10 U 10 U
6010B SILVER 1.4 U 10 U 10 U 10 U 10 U
6010B THALLIUM 10 U 3.5 U 10 U 10 U 10 U
6010B VANADIUM 0.94 U 2.6 U 1.6 U 10 U 10 U
6010B ZINC 10 U 17.9 10 U 9.6 U 10.9 U
7470A MERCURY 0.061 U 0.098 U 0.91 0.18 U 0.28 J

Pesticides
8081A 4,4-DDD 0.02 U 0,02 U 0.02 U 0.2 U 0.02 U
8081A 4,4-DDE 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A 4,4-DDT 0.05 U 0.05 U 0.05 U 0.5 U 0.05 U
8081A ALDRIN 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A ALPHA-BHC 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A BETA-BHC 0.05 U 0.05 U 0.05 0.5 U 0.05 U
8081A CAMPHECHLOR 1 UJ 1 UJ 1 UJ 10 UJ 1 U
8081A CHLORDANE 0.1 U 0.1 U 0.1 U 1 U 0.1 U
8081A DECACHLOROBIPHENYL 0.445 0.47 0.445 0.55 0.31
8081A DIELDRIN 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A ENDOSULFAN 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A ENDOSULFAN SULFATE 0.1 U 0.1 U 0.1 U 1 U 0.1 U
8081A ENDRIN 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A ENDRIN ALDEHYDE 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A HEPTACHLOR 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A HEPTACHLOR EPOXlDE 0.01 U 0.01 U 0.01 U 0.1 U 0.01 U
8081A LINDANE 0.02 U 0.02 U 0.02 U 0.2 U 0.02 U
8081A TETRACHLORO-M-XYLENE 0.435 0.535 0.48 0.425 0.285

Equipment Blank Sample Results
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Sample ID 31050 31051 31076 31155 31168
Sample Date 4-NOV-05 4-NOV-05 6-NOV-05 10-NOV-05 10-NOV-05

Analytical Method Chemical Name/Units _,q/L pg/L Ng/L lag/L IJg/L
PCBs

8082 AROCLOR 1016 0.48 U 0.48 U 0.5 U 0.5 U 0.5 U
8082 AROCLOR 1221 0.96 U 0.96 U 1 U 1 U 1 U
8082 AROCLOR 1232 0.48 U 0.48 U 0.5 U 0.5 U 0.5 U
8082 AROCLOR 1242 0.48 U 0.48 U 0.5 U 0.5 U 0.5 U
8082 AROCLOR 1248 0.48 U 0.48 U 0.5 U 0.5 U 0.5 U
8082 AROCLOR 1254 0.48 U 0.48 U 0.5 U 0.5 U 0.5 U
8082 AROCLOR 1260 0.48 U 0.48 U 0.5 U 0.5 U 0.5 U

VOCs
8260B 1,1,1,2-TETRACHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,1,1-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,1,2,2-TETRACHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,1,2-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,1-DICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,1-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,2,3-TRICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,2,4-TRICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,2-DIBROMO-3-CHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,2-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,2-DICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,2-DICHLOROETHANE-D41 4.03 4.19 4.07 4.1 3.63
8260B 1,2-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,3,5-TRIMETHYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,3-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,3-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 1,4-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B 4-BROMOFLUOROBENZENE 4.17 4.19 4.12 3.7 4.01
8260B ACETONE 50 U 50 U 50 U 50 U 50 U
8260B BENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B BENZENE, 1,2,4-TRIMETHYL- 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B BROMOBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B CHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B CHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B CHLOROFORM 0.5 U 0.5 U 0.6 0.5 U 0.4 J
8260B CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B CIS-1,2-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B DIBROMOCHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B DICHLORODIFLUOROMETHANE 1 U 1 U 1 U 1U 1 U
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Equipment Blank Results

Sample ID 31050 31051 31076 31155 31168
Sample Date 4-NOV-05 4-NOV-05 6-NOV-05 10-NOV-05 10-NOV-05

Analytical Method Chemical Name/Units IJ.q/L IJg/L p.q/L pg/L pg/L
VOCs cont.

8260B ETHYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B METHYLENE CHLORIDE 1 U 1 U 1 U 1 U 1 U
8260B N-BUTYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B PROPYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B SEC-BUTYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B STYRENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
;8260B TERT-BUTYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B TETRACHLOROETHENE 0.5 U 0.5 U 0.5 U 0.4 J 0.5 U
8260B TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B TOLUENE-D8 4 3.95 3.94 3.7 3.84
8260B TRANS-1,2-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B TRICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B TRICHLOROFLUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B VINYL CHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
8260B XYLENES (TOTAL) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

SVOCs
8270C 2,2'-OXYBIS(1-CHLOROPROPANE) 10 U 10 U 10 U 10 U 10 U
8270C 2,4,5-TRICHLOROPHENOL 10 U 10 U 10 U 10 U 10 U
8270C 2,4,6-TRIBROMOPHENOL 50.7 59.4 59.8 55.8 35.1
8270C 2,4,6-TRICHLOROPHENOL 10 U 10 U 10 U 10 U 10 U
8270C 2,4-DICHLOROPHENOL 10 U 10 U 10 U 10 U 10 U
8270C 2,4-DIMETHYLPHENOL 10 U 10 U 10 U !0 U 10 U
8270C 2,4-DINITROPHENOL 50 U 50 U 50 U 50 U 50 U
8270C 2,4-DINITROTOLUENE 10 U 10 U 10 U 10 U 10 U
8270C 2,6-DINITROTOLUENE 10 U 10 U 10 U 10 U 10 U
8270C 2-CHLOROPHENOL 10 U 10 U 10 U 10 U 10 U
8270C 2-FLUORO-I,I-BIPHENYL 44 53.8 54.2 47 37.2
8270C 2-FLUOROPHENOL 34.8 38.4 37.9 37.3 31.5
8270C 2-METHYLPHENOL 10 U 10 U 10 U 10 U 10 U
8270C 2-NITROANILINE 50 U 50 U 50 U 50 U 50 U
8270C 3,3-DICHLOROBENZIDINE 20 20 20 20 U 20 U
8270C 3-METHYLPHENOL 10 U 10 U 10 U 10 U 10 U
8270C 3-NITROANILINE 50 U 50 U 50 U 50 U 50 U
8270C 4-METHYLPHENOL 10 U 10 U 10 U 10 U 10 U
8270C 4-NITROANILINE 50 UJ 50 UJ 50 UJ 50 UJ 50 U
8270C ACENAPHTHENE 10 U 10 U 10 U 10 U 10 U
8270C ACENAPHTHYLENE 10 U 10 U 10 U 10 U 10 U
8270C ANILINE 10 U 10 U 10 U 10 U 10 U
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Sample ID 31050 31051 31076 31155 31168
Sample Date 4-NOV-05 4-NOV-05 6-NOV-05 10-NOV-05 10-NOV-05

Analytical Method Chemical Name/Units pg/L IJg/L pg/L pq/L pg/L
SVOCs cont.

8270C BENZO(A)ANTHRACENE 10 U 10 U 10 U 10 U 10 U
8270C BENZO(A)PYRENE 10 U 10 U 10 U 10 U 10 U
8270C BENZO[B]FLUORANTHENE 10 U 10 U 10 U 10 U 10 U
8270C BENZO[G,H,I]PERYLENE 10 U 10 U 10 U 10 U 10 U
8270C BENZO[K]FLUORANTHENE 10 U 10 U 10 U 10 U 10 U
8270C BENZOIC ACID 50 U 50 U 50 U 50 U 50 U
8270C BENZYL ALCOHOL 20 20 20 20 U 20 U
8270C BIS(2-CHLOROETHYL)ETHER 10 U 10 U 10 U 10 U 10 U
8270C BIS(2-ETHYLHEXYL)PHTHALATE 10 U 10 U 10 U 10 U 10 U
8270C BUTYLBENZYLPHTHALATE 10 U 10 U 10 U 10 U 10 U
8270C CARBAZOLE 10 U 10 U 10 U 10 U 11 U
8270C CHRYSENE 10 U 10 U 10 U 10 U 10 U
8270C DIBENZ(A,H)ANTHRACENE 10 U 10 U 10 U 10 U 10 U
8270C DIBENZOFURAN 10 U 10 U 10 U 10 U 10 U
8270C DIETHYLPHTHALATE 10 U 10 U 10 U 10 U 10 U
8270C DIMETHYL PHTHALATE 10 U 10 U 10 U 10 U 10 U
8270C DI-N-OCTYLPHTHALATE 10 U 10 U 10 U 10 U 10 U
8270C FLUORANTHENE 10 U 10 U 10 U 10 U 10 U
8270C FLUORENE 10 U 10 U 10 U 10 U 10 U
8270C HEXACHLOROBENZENE 10 U 10 U 10 U 10 U 10 U
8270C HEXACHLOROBUTADIENE 10 U 10 U 10 U 10 U 10 U
8270C HEXACHLOROETHANE 10 U 10 U 10 U 10 U 10 U
8270C INDENO[1,2,3-CD]PYRENE 10 U 10 U 10 U 10 U 10 U
8270C ISOPHORONE 10 U 10 U 10 U 10 U 10 U
8270C METHYLNAPHTHALENE 10 U 10 U 10 U 10 U 10 U
8270C NAPHTHALENE 10 U 10 U 10 U 10 U 10 U
8270C NITROBENZENE 10 U 10 U 10 U 10 U 10 U
8270C NITROBENZENE-D5 42.5 50.9 51 42.8 30.2
8270C N-NITROSODIMETHYLAMINE 10 U 10 U 10 U 10 U 10 U
8270C N-NITROSODINPROPYLAMINE 10 U 10 U 10 U 10 U 10 U
8270C N-NITROSODIPHENYLAMINE 50 U 50 U 50 U 50 U 50 U
8270C PENTACHLOROPHENOL 50 U 50 U 50 U 50 U 50 U
8270C PHENANTHRENE 10 U 10 U 10 U 10 U 10 U
8270C PHENOL 10 U 10 U 10 U 10 U 10 U
8270C PHENOL-D5 21.9 23.8 24 26.6 23.1
8270C P-TERPHENYL-D14 47.4 53.5 53.1 47.1 42
18270C PYRENE 10 U 10 U 10 U 10 U 10 U
8270C PYRIDINE 10 U 10 U 10 U 10 U 10 U
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Source Blank Results

Final Qualifier 31077
Sample Date 6-NOV-05
Chemical Name/Units Analytical Method pg/L

Metals
ANTIMONY 6010B 10 U
ARSENIC 6010B 5 U
BARIUM 6010B 10 U
BERYLLIUM 6010B 2 U
CADMIUM 6010B 2 U
CHROMIUM 6010B 5 U
COBALT 6010B 5 U
COPPER 6010B 10 U
IRON 6010B 50 U
LEAD 6010B 5 U
MOLYBDENUM 6010B 5 U
NICKEL 6010B 5 U
SELENIUM 6010B 4.6 U
SILVER 6010B 1.7 U
THALLIUM 6010B 10 U
VANADIUM 6010B 10 U
ZINC 6010B 10 U
MERCURY 7470A 0.98

Pesticides
4,4-DDD 8081A 0.02 U
4,4-DDE 8081A 0.02 U
4,4-DDT 8081A 0.05 U
ALDRIN 8081A 0.02 U
ALPHA-BHC 8081A 0.02 U
BETA-BHC 8081A 0.05 U
CAMPHECHLOR 8081A 1 UJ
CHLORDANE 8081A 0.1 U
DECACHLOROBIPHENYL 8081A 0.375
DIELDRIN 8081A 0.02 U
ENDOSULFAN 8081A 0.02 U
ENDOSULFAN SULFATE 8081A 0.1 U
ENDRIN 8081A 0.02 U
ENDRIN ALDEHYDE 8081A 0.02 U
HEPTACHLOR 8081A 0.02 U
HEPTACHLOR EPOXlDE 8081A 0.01 U
LINDANE 8081A 0.02 U
TETRACHLORO-M-XYLENE 8081A 0.39

PCBs
AROCLOR 1016 8082 0.5 U
AROCLOR 1221 8082 1 U
AROCLOR 1232 8082 0.5 U
AROCLOR 1242 8082 0.5 U
AROCLOR 1248 8082 0.5 U
AROCLOR 1254 8082 0.5 U
AROCLOR 1260 8082 0.5 U
DECACHLOROBIPHENYL 8082 0.236
TETRACHLORO-M-XYLENE 8082 0.246

Source Blank Results
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Final Qualifier 31077
Sample Date 6-NOV-05

Chemical Name/Units Analytical Method IJg/LVOCs
1,1,1,2-TETRACHLOROETHANE 8260B 0.5 U
1,1,1-TRICHLOROETHANE 8260B 0.5 U

'1,1,2,2-TETRACHLOROETHANE 8260B 0.5 U
1,1,2-TRICHLOROETHANE 8260B 0.5 U
1,1-DICHLOROETHANE 8260B 0.5 U
1,1-DICHLOROETHENE 8260B 0.5 U
1,2,3-TRICHLOROPROPANE 8260B 0.5 U
1,2,4-TRICHLOROBENZENE 8260B 0.5 U
1,2-DIBROMO-3-CHLOROPROPANE 8260B 0.5 U
1,2-DIBROMOETHANE 8260B 0.5 U
1,2-DICHLOROBENZENE 8260B 0.5 U
1,2-DICHLOROETHANE 8260B 0.5 U
1,2-DICHLOROETHANE-D41 8260B 4.2
1,2-DICHLOROPROPANE 8260B 0.5 U
1,3,5-TRIMETHYLBENZENE 8260B 0.5 U
1,3-DICHLOROBENZENE 8260B 0.5 U
1,3-DICHLOROPROPANE 8260B 0.5 U
1,4-DICHLOROBENZENE 8260B 0.5 U
4-BROMOFLUOROBENZENE 8260B 4.26
ACETONE 8260B 50 U
BENZENE 8260B 0.5 U
BENZENE, 1,2,4-TRIMETHYL- 8260B 0.5 U
BROMOBENZENE 8260B 0.5 U
CHLOROBENZENE 8260B 0.5 U
CHLOROETHANE 8260B 0.5 U
CHLOROFORM 8260B 0.6
CHLOROMETHANE 8260B 0.5 U
ClS-1,2-DICHLOROETHENE 8260B 0.5 U
DIBROMOCHLOROMETHANE 8260B 0.5 U
DICHLORODIFLUOROMETHANE 8260B 1 U
ETHYLBENZENE 8260B 0.5 U
METHYLENE CHLORIDE 8260B 1 U
N-BUTYLBENZENE 8260B 0.5 U
PROPYLBENZENE 8260B 0.5 U
SEC-BUTYLBENZENE 8260B 0.5 U
STYRENE 8260B 0.5 U
TERT-BUTYLBENZENE 8260B 0.5 U
TETRACHLOROETHENE 8260B 0.4 J
TOLUENE 8260B 0.5 U
TOLUENE-D8 8260B 3.96
TRANS-1,2-DICHLOROETHENE 8260B 0.5 U
TRICHLOROETHENE 8260B 0.5 U
TRICHLOROFLUOROMETHANE 8260B 0.5 U
VINYL CHLORIDE 8260B 0.5 U
IXYLENES(TOTAL) 8260B 0.5 U

Source Blank Results
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Final Qualifier 31077
Sample Date ' 6-NOV-05
Chemical Name/Units Analytical Method pg/L

SVOCs
2,2'-OXYBIS(1-CHLOROPROPANE) 8270C 10 U
2,4,5-TRICHLOROPHENOL 8270C 10 U
2,4,6-TRIBROMOPHENOL 8270C 54.6
2,4,6-TRICHLOROPHENOL 8270C 10 U
2,4-DICHLOROPHENOL 8270C 10 U
2,4-DIMETHYLPHENOL 8270C 10 U
2,4-DINITROPHENOL 8270C 50 U
2,4-DINITROTOLUENE 8270C 10 U
2,6-DINITROTOLUENE 8270C 10 U
2-CHLOROPHENOL 8270C 10 U
2-FLUORO-1,1-BIPHENYL 8270C 50.1
2-FLUOROPHENOL 8270C 34.9
2-METHYLPHENOL 8270C 10 U
2-NITROANILINE 8270C 50 U
3,3-DICHLOROBENZIDINE 8270C 20 U
3-METHYLPHENOL 8270C 10 U
3-NITROANILINE 8270C 50 U
4-METHYLPHENOL 8270C 10 U
4-NITROANILINE 8270C 50 UJ
ACENAPHTHENE 8270C 10 U
ACENAPHTHYLENE 8270C 10 U
ANILINE 8270C 10 U
ANTHRACENE 8270C 10 U
BENZO(A)ANTHRACENE 8270C 10 U
BENZO(A)PYRENE 8270C 10 U
BENZO[B]FLUORANTHENE 8270C 10 U
BENZO[G,H,I]PERYLENE 8270C 10 U
BENZO[K]FLUORANTHENE 8270C 10 U
BENZOICACID 8270C 50 U
BENZYL ALCOHOL 8270C 20 U
BIS(2-CHLOROETHYL)ETHER 8270C 10 U
BIS(2-ETHYLHEXYL)PHTHALATE 8270C 10 U
BUTYLBENZYLPHTHALATE 8270C 10 U
CARBAZOLE 8270C 10 U
CHRYSENE 8270C 10 U
DIBENZ(A,H)ANTHRACENE 8270C 10 U
DIBENZOFURAN 8270C 10 U
DIETHYLPHTHALATE 8270C 10 U
DIMETHYL PHTHALATE 8270C 10 U
DI-N-OCTYLPHTHALATE 8270C 10 U
FLUORANTHENE 8270C 10 U
FLUORENE 8270C 10 U
HEXACHLOROBENZENE 8270C 10 U
HEXACHLOROBUTADIENE 8270C 10 U
HEXACHLOROETHANE 8270C 10 U
INDENO[1,2,3-CD]PYRENE 8270C 10 U
ISOPHORONE 8270C 10 U
METHYLNAPHTHALENE 8270C 10 U
NAPHTHALENE 8270C 10 U
NITROBENZENE 8270C 10 U
NITROBENZENE-D5 8270C 45.8
N-NITROSODIMETHYLAMINE 8270C 10 U
N-NITROSODINPROPYLAMINE 8270C 10 U
N-NITROSODIPHENYLAMINE 8270C 50 U
PENTACHLOROPHENOL 8270C 50 U
PHENANTHRENE 8270C 10 U
PHENOL 8270C 10 U
PHENOL-D5 8270C 22
P-TERPHENYL-D14 8270C 49.4
PYRENE 8270C 10 U
PYRIDINE 8270C 10 U
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Trip Blank Results

Final Qualifier 31150 31151 31152 31153 31154 31200 31201 31202 31203 31204 31205 31206

Sample Date 9-NOV-05 9-NOV-05 10-NOV-05 10-NOV-05 10-NOV-05 1-NOV-O5 2-NOV-05 2-NOV-05 3-NOV-O5 3-NOV-05 4-NOV-05 4-NOV-O5

Chemical Name/Units Analytical Method pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L pcj/L pg/L pg/L pg/L
1,1,1,2-TETRACHLOROETHANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1,1-TRICHLOROETHANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2,2-TETRACHLOROETHANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1.2-TRICHLOROETHANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1-DICHLOROETHANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1-DICHLOROETHENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2,3-TRICHLOROPROPANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2,4-TRICHLOROBENZENE 8260B 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMO-3-CHLOROPROPANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMOETHANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHLOROBENZENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U

1,2-DICHLOROETHANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHLOROETHANE-D41 8260B 4.19 10.3 4.05 4.07 4.01 3.49 3.68 3.68 3.9 3.84 4.21 4.32

1,2-DICHLOROPROPANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,3,5-TRIMETHYLBENZENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,3-DICHLOROBENZENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,3-DICHLOROPROPANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,4-DICHLOROBENZENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

4-BROMOFLUOROBENZENE 8260B 4.29 10.2 4.25 3.72 3.72 3.84 4.07 4.22 4.17 4.14 4.31 4.27

ACETONE 8260B 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

BENZENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BENZENE, 1,2,4-TRIMETHYL- 8260B 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BROMOBENZENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROBENZENE 8260B 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROETHANE 8260B 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 8260B 0.5 U 0.5 U 0.5 U 0_5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U

CIS-1.2-DICHLOROETHENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

DIBROMOCHLOROMETHANE 8260B 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

DICHLORODIFLUOROMETHANE 8260B 1 U 1 U 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

ETHYLBENZENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

METHYLENE CHLORIDE 8260B 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

N-BUTYLBENZENE 8260B 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0,5 U

PROPYLBENZENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U

SEC-BUTYLBENZENE 8260B 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U

STYRENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0,5 U 0,5 U

TERT-BUTYLBENZENE 8260B 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U

TETRACHLOROETHENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U

TOLUENE 8260B 0.5 U 0.5 U 0,5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE-D8 8260B 3.94 9.6 3,91 3.74 3.66 4.06 3.99 3.75 3.82 3.79 3.88 3.93

TRANS-1,2-DICHLOROETHENE 8260B 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0,5 U 0.5 U 0.5 U 0,5 U

TRICHLOROETHENE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0,5 U

TRICHLOROFLUOROMETHANE 8260B 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

XYLENES ITOTALI 8260B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U

VOC Analytes in Trip Blanks
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Appendix G
Trip Blank Results

Final Qualifier 31207 31208 31209 31210 31211 31212 31213 31214 31215

Sample Date 4-NOV-05 5-NOV-05 6-NOV-05 6-NOV-05 6-NOV-05 6-NOV-05 6-NOV-05 8-NOV-05 8-NOV-05

Chemical Name/Units pg/L pg/L ' pg/L pg/L pg/L pg/L pg/L pg/L pg/L

1,1,1,2-TETRACHLOROETHANE 0.5 U 0:5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1,1-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2,2-TETRACHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1+DICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2,3-TRICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

!1,2,4-TRICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

11,2-DIBROMO-3-CHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

i1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1.2-DICHLOROBENZENE 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U

1,2-DICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHLOROETHANE-D41 4.28 4.22 4.27 4.16 4.11 U 4.22 U 4.28 U 4.08 4.09

1,2-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,3,5-TRIMETHYLBENZENE 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,3-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,3-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,4-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

4-BROMOFLUOROBENZENE 4.26 4.24 4.24 4.24 4.26 U 4.33 U 4.23 U 4.28 4.32

ACETONE 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 9.5 U 0.5 U 0.5 U

BENZENE, 1,2,4-TRIMETHYL- 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BROMOBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0+5 U 0.5 U

CHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0+5U 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,2-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
DIBROMOCHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U

DICHLORODIFLUOROMETHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

ETHYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

METHYLENE CHLORIDE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

N-BUTYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

PROPYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

SEC-BUTYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U

STYRENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TERT-BUTYLBENZENE 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE-D8 3.95 3.91 3,88 3.88 3.92 U 3.91 U 3.87 U 3.92 3.92

TRANS-1,2-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TRICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TRICHLOROFLUOROMETHANE 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U

VINYL CHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U 0.5U 0.5 U 0.5 U 0.5 U 0.5 U

XYLENES (TOTAL) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

_ VOC Analytes in Trip Blanks
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OVERVIEW OF APPENDIX H

This appendix presents two different statistical evaluations of concentrations of metals
in soil as follows:

• Appendix H1 describes Alameda Point pink background data presents a
statistical comparison with the concentrations of metals in soil at IR Site 31. This
approach is used at Alameda Point IR sites to determine metals present at
concentrations above Alameda Point background. The results of these analyses
indicate that the majority of metals at IR Site 31 are present at concentrations
above Alameda Point pink background.

• Appendix H2 presents a statistical analysis of arsenic at IR Sites 30 and 31 and
five other metals (cadmium, chromium, iron, lead and vanadium) at IR Site 31
using a DTSC policy on selection of inorganic chemicals of potential concern.
This analysis was conducted because multiple lines of evidence indicate that
these metals were not the result of releases from industrial activities by the Navy.
The results of these analyses indicate that arsenic, cadmium, chromium, and
vanadium represent ambient populations, and likely iron also, at IR Site 31. The
evaluation in this appendix indicates that the Alameda Point pink background is
not applicable at IR Site 31 as also concluded for adjacent IR Site 25 in the 2002
final OU5 RI report.
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Appendix H
Alameda Point Background

In accordance with the typical process at Alameda Point, metal concentrations at IR Site

31 were compared to those in the Alameda Point background. IR Site 31 was originally
included in the area covered by the Alameda Point pink background (TtEMI, 2001).
The Alameda Point background data and statistical approach are based on information
presented in Appendix G of the Remedial Investigation (RI) Report for Installation
Restoration (IR) Program Sites 14 and 15 (TtEMI 2003, PRC 1997). The methods have
been modified to account for characteristics of the actual data sets used. Figures and
tables are presented at the end of this appendix. This comparison found that 15 of 17
metals at IR Site 31 have concentrations that are higher than the Alameda Point pink
background.

In Appendix H2, statistical analysis of arsenic, cadmium, chromium, iron, lead and
vanadium conducted using DTSC's policy shows that these metals are ambient. In
addition, evidence that the Alameda Point pink background data are not applicable to
IR Site 31 is presented.

H1 Comparison for Soil

The RI report for IR Sites 14 and 15 notes that soil data previously collected at Alameda
Point were segregated based on the time of fill deposition (five time periods within the
75-year history of fill depositions) (TtEMI 2003, PRC 1997). Statistical evaluation of two
naturally occurring soil constituents, iron and manganese, resulted in the identification
of three specific background areas. These areas, designated pink, blue, and yellow,
were located as follows (Figure H-l):

• Pink area - runway area and central portion;

• Blue area - southeast portion; and

• Yellow area - far west portion.

This section describes the methodology used to compare concentrations of site metals
with concentrations in pink background locations. Statistical comparisons were
conducted for two depth intervals: 0 to 2 feet below ground surface (bgs) and 0 to 7 feet
bgs. This was based on exposure units presented in the human-health risk assessment.
Pink background data are presented in Tables H-1 and H-2 for the 0-to-2-foot-bgs and 0-
to-7-foot-bgs depth intervals, respectively. Results not reported above the detection
limit (or the reporting limit) are highlighted in the tables, and the value listed is one-half
the detection limit (or the reporting limit). Site data are presented in Tables H-3 and H-
4 for the 0-to-2-foot-bgs and 0-to-7-foot-bgs depth intervals, respectively.
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Two approaches were used to evaluate the data, depending on the percentage of values
reported above the detection limits. For infrequently reported metals (i.e., metals
reported above detection limits in less than 50 percent of the samples analyzed) in either
the pink background or the site data sets, the comparison was made using a subjective
evaluation of dot plots, a visual tool. For frequently reported metals in both data sets
(i.e., metals reported in at least 50 percent of the samples analyzed), the Wilcoxon rank
sum (WRS) test was used, followed by visual inspection of box plots. Frequencies of
analytes reported above detection limits are given in Tables H-5 and H-6 for both the
pink background and site data sets for each of the soil intervals.

For soil collected from 0 to 2 feet bgs, the pink background data consisted of 19 samples,
and the IR Site 31 data consisted of 49 samples. All metals except antimony, cadmium,
mercury, molybdenum, selenium, and thallium were reported at a frequency of at least
50 percent and thus qualified for the WRS comparison and evaluation of box plots.
Antimony, cadmium, mercury, molybdenum, selenium, and thallium were evaluated
using dot plots.

For soil collected from 0 to 7 feet bgs, the pink background data consisted of 51 samples,
and the IR Site 31 data consisted of 120 samples. The detection frequency was less than
50 percent for six metals: antimony, cadmium, mercury, molybdenum, selenium, and
thallium; therefore, these metals were evaluated using dot plots. The remaining metals
were evaluated by the WRS comparison and review of the box plots. The evaluation
methods are described in greater detail in subsequent subsections.

H1.1 Metals in Soil Infrequently Reported Above Detection Limits

Concentrations of metals infrequently reported above detection limits were
qualitatively evaluated using dot plots and constructed using the statistical software
program Minitab (Minitab, Inc. 2000). Dot plots of metals concentrations in site and
pink background soil are presented on Figures H-2 and H-3 for 0-to-2-foot-bgs and 0-to-
7-foot-bgs depth intervals, respectively. Each dot represents a single data point.
"Nondetects" are shown as hollow dots, and "detects" are shown as solid dots. Results
based on analysis of the dot plots are summarized in Tables H-9 and H-10 for 0-to-2
foot-bgs and 0-to-7-foot-bgs depth intervals, respectively.

H1.2 Metals in Soil Frequently Reported Above Detection Limits

Two-sample hypothesis testing was used to compare reported site concentrations with
pink background data for analytes reported at concentrations above the reporting limit
in at least 50 percent of the samples in both data sets. The purpose of the analysis was to
determine whether site concentrations are greater than pink background concentrations
by a statistically significant amount.
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Hypothesis testing was conducted using a distribution-free method known as the WRS
test. Because the WRS test does not require the data to have a specific distribution, no
distributional testing was conducted before applying the test. The WRS tests were
conducted according to procedures explained in Gilbert (1987) using the statistical
software program Statistica (StatSoft 2004).

There are two versions of the WRS test: the exact test and the large-sample
approximation. If the size of the smaller sample does not exceed 20 and the size of the
larger sample does not exceed 40, the exact version of the WRS test is used. Otherwise,
the large-sample approximation version of the test is appropriate. The large sample
approximation was applied to data from both the 0-to-2-foot-bgs interval and the 0-to-7-
foot-bgs interval.

The large-sample approximation version of the WRS test is briefly described below.
Additional details are presented in Gilbert (1987). Results of the analysis are presented
in Tables H-7 and H-8 and summarized in Tables H-9 and H-10.

• The null and alternative hypotheses were expressed as follows:

H0: the median concentration in site samples is less than or equal to the median

concentration in pink background samples;

HA: the median concentration in site samples is greater than the median
concentration in pink background samples;

• A significance level (_) of 0.05 was selected for the test;

• Sample sizes were indicated as nl and n2 for site and pink background data,
respectively;

• Site and pink background data were combined and ranked;

• The test statistic, WRS,was calculated as the sum of ranks for the site data

(designated as "Rank Sum Site" in Statistica output);

• ZRS, which is the large sample statistic adjusted for ties, was calculated from
WRS as shown in equation 18.9 in Gilbert (1987) (designated as "Z adjusted" in
Statistica output);

• ZI-_ was obtained from Table A1 in Gilbert (1987), which gives Z values for
varying levels of _; and

• H0 was rejected and HA was accepted if ZRS> ZI-_.

Box plots were constructed for all data sets that were analyzed using the WRS test. The
standard box plot was used in this analysis. The box itself contains the center
50 percent of data (i.e., the interquartile range), and the median is indicated as a
horizontal line within the box. The top edge of the box is the 75th percentile, and the
bottom edge is the 25th percentile. Vertical lines, sometimes called whiskers, extend to
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the last observation within one step beyond either end of the box. A step is 1.5 times
the height of the box. Data points that fall outside one step are considered "outliers,"
and values that fall outside two steps are labeled "extremes." Outliers and extremes are
plotted individually.

If the null hypothesis was accepted, the box plots were examined to assure that the
upper tail of the site data was not higher than the upper tail of the pink background
data. This evaluation was conducted because the WRS test primarily identifies
differences in central tendency rather than differences in tails of the distributions. The
box plots are presented on Figures H-4 and H-5 for 0-to-2-foot-bgs and 0-to-7-foot-bgs
depth intervals, respectively. No conclusions were changed based on inspection of the
box plots.

H1.3 Results

The statistical comparisons for IR Site 31 soil and the pink background resulted in the
following.

• For soil at 0 to 2 feet bgs, 15 out of 17 metals were above background levels,
including arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead,
mercury, molybdenum, nickel, selenium, thallium, vanadium, and zinc.

• For soil at 0 to 7 feet bgs, 15 out of 17 metals were above background levels,
including arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead,
mercury, molybdenum, nickel, selenium, thallium, vanadium, and zinc.

However, it is not essential to have a background data set to identify ambient
(background) populations. In this case, there is evidence that the Alameda Point pink
background is not applicable to IR Site 31. This evidence and an additional evaluation
of arsenic, cadmium, chromium, iron, lead and vanadium is presented in Appendix H2
using DTSC's policy on identifying ambient populations using data from the Site.
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C
Table H-1

Ordered Background Data (mg/kg)
Surface Soil (0 to 2 feet bgs)

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Mercury Molybdenum Nickel Selenium Thallium Vanadium Zinc

8.6 15.6 92.5 1.47 3.19 56.6 49.7 49.1 21100 70.7 0.481 64.6 _:,_,_5_!_ _::_ 5_i i __ 55.3 66.3

3.6 8,1 82.3 1,35 54.4 21.1 37.4 17700 24.4 0.142 53.2 46.4 43

7.4 81.3 1.01 0.452 41.1 11.4 18.6 16700 20 0.09 45.6 29.2 33.2

2.9 76 0.899 35.6 8,2 15 13900 11.6 29.7 27.7 30.5
2,6 2.34 62.7 0.69 34 8 13.8 12900 1-1 29.5 25.3 29.1

2,3 2.2 51.8 0.67 31 7.3 11.4 12700 7.22 25.1 24.9 28

2,1 39.1 0.568 30.8 6.5 10.3 12500 5.63 ;_i,i_i!06_!_ 25.1 24 27.2

1.88 38.4 0.531 30.4 6.38 8.79 10800 4.7 25 23.9 27.1

1.69 33.5 30.3 4.9 8.4 10500 3.8 0.057 24.4 22 22.5

1.68 33 29.3 4.8 8 9290 3.49 )_0_05_i_ 24.4 21.7 21.7

1.65 32.4 27.7 4.7 7.5 9050 3.2 _i_i_ _! _ 23.8 21 21.6

1.2 1.56 30.6 0.316 27.1 4.69 7 8480 3.19 23.7 20.3 21.6
1.46 28.2 25.5 4.35 6.91 8180 3.1 '2'0__=_%4"___:_:_ _ 23 20.2 20.2

1.11 28 24.4 4.2 6.57 8030 3.01 22.1 18.1 20

1.09 26.1 0.263 0.11 23.7 3.72 6.12 8010 2.9 _ _[_; _i!!ii 22 17.8 18.8

0.7 ,_;085__; 25.8 0.246 23.5 3.63 5.5 7890 2.8 _;= 21.5 17 18.3

24.6 23.4 3.4 7450 2.56 i,i_!0:,0245_!_ 18 16.8 15.1

0.435 21.5 18.3 4.58 6920 2.01 i:i_!_2__i_ 17 16.3 15
6.91 18 3.79 4910 0.474 11.5 12.2 13.1

Note:

;';_,_-=_ ;_'_ = value is equal to one-half of the reporting limit

Acronym/Abbreviation:

mg/kg - milligrams per kilogram

a Draft Final RI

IRSite 31 Alameda Point H-7 July 2007



Table H-2

Ordered Background Data (mg/kg)
Vadose Zone Soil (0 to 7 feet bgs)

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Mercury Molybdenum Nickel Selenium Thallium Vanadium Zinc
8.6 15.6 156 1.47 3.19 66.7 49.7 49.1 27900 165 2.71 80.4 55.3 191

8.93 98.4 1.35 2.5 56.6 21.1 46.1 27000 70.7 0.481 64.6 51.1 72.2

8.1 92.5 1.25 1.52 54.4 12.6 37.4 21100 29.4 0.233 ....._,_II,i_L6_;:_,;_,!_!53.5 46.4 66.3
7.4 84.2 1.18 0.94 53.4 11.4 25.7 18800 24.4 0.142 53.2 41.6 61.8

6.66 82.3 1.01 42.8 9.62 18.6 17700 20 45.6 38.1 43
4.3 5.3 81.3 0.954 41.1 8.2 15.4 16700 19.8 _i_i_D_095_:i;_,:!i,ii,i,!_55 44.3 29.2 36.2
4.3 76 0.946 _i_!i_0!:_9351_i'_39.6 8 _15 14900 11.6 0.09 43 28.6 34.4

4.7 75.7 0.899 ,_!i;0_49_i_:}_ 39.5 7.87 13.8 13900 11 :;_" _ _,_ _4_.......... 29.7 27.8 33.2
4 4.5 62.7 0.865 0.48 36.5 7.58 11.4 13800 9.9 29.5 27.7 30.5

3.7 60.3 0.832 36.5 7.3 10.3 13000 8.87 0._ _"_i_;_4 27.6 27.4 29.1
3.6 3.6 54.9 0.792 0.452 36.4 6.84 10 12900 7.84 27.5 26 28.4............ ...................................................................... :__'_'_°0: "'_: _'i

3.6 3.1 51.8 0.779 35.6 6.5 9.79 12700 7:7 27.4 25.3 28
2.37 49.2 0.69 34 6,38 8.79 12500 7.22 "'........":_"; _'" ';;r_0._: _!_;:_,_'__' _5_ 27.4 24.9 27.2

3.1 2.34. 46.3 0.67 0.378 32.5 6.26 8.4 11100 7.15 _:,i,{0_085 _;!_i_: 27.3 24.3 27.1
2.9 2.2 43.7 0.61 31.2 5.68 8.27 10800 6.51 26.8 24 26.4
2.7 2.11 39.1 0.609 _0;1:85;_::: 31 5.27 8.08 10500 5.63 !_!::_,!:': _,),!;i_26.4 23.9 25.5
2.6 2.1 38.4 0.603 30.8 5.2 8 9420 5 25.6 22.7 25
2.3 2.1 37.8 0.572 _ ;!_!_!i 30.6 5.12 8 9360 4.7 25.1 22.4 24.6

1.92 35.6 0.568 30.5 4.9 7.9 9290 4.6 . 25.1 22 23.9

1.88 35 0.531 30.4 4.9 7.5 9270 4.3 _0,_i! _ 25 :;'i0 ii_ _i 21.7 22.5
1.88 33.9 30.3 4.8 7.4 9220 3.8 24.8 21.6 22.2

1.84 33.5 30 4.7 7.24 9050 3.49 24.6 21.5 21.7
1.74 33.2 29.6 4.7 7.2 8740 3.39 0.057 24.4 _2:_:0_i_;!_:;0:,156: _ _ 21.5 21.6
1.71 33 _;_,::_,:_0:__ ;_ __0,1625 _ 29.3 4.69 7 8640 3.2 i__:,iO!_ ;_? 24.4 21.2 21.6
1.69 32.5 29.2 4.38 6.91 8590 3.19 _ 0!0525!!_ii 24.3 i_!__0'iZ32.51_i_'_,0_151__i 21 20.7

1.68 32.4 0.38 :'_0_58 ;_;,_ 28.4 4.35 6.9 8520 3.1 i!i!!:0_5_ 23.8 i;_!iO_21-2ii, !0_1147__'_ 20.9 20.6
1.68 32.3 0.38 _ 28.4 4.31 6.9 8480 3.1 _:,i_:0,052:,_ 23.7 _ 7;:_0:12t3,',_;_:_ 20.7 20.6
1.66 31.5 0.341 ............. 28.1 4.3 6.8 8360 3.01 ,_;_0_052i;_;_:...... 23.4 !_,! 0_o15;_'_:_'_,_................................':* 20.5 20.5
1.65 31.2 _ 03i6;::_i_'_:i_0_i5_ 27.7 4.3 6.57 8180 3 {_!{i0_0515!_ 23.4 _............................................ _:_, 0;!5_ ,,_:,__:_0:_25 _: 20.3 20.5
1.62 30.9 0.316 !_;D;_405_:ii 27.6 4.2 6.4 8100 2.9 23.1 20.3 20.2

1.2 1.56 30.6 ii:_0_31_,;ii_,ii:0i!74851:_:!:-I 27.1 4.2 6.12 8030 2.81 ;_0:049:_:_i: 23 _'_;_._i_75_;_i_ii-_i'__0:I_5_i,i20.2 20

1.5 30.2 _, 26.2 4.2 6.1 8010 2.8 _0!049_i! 22.9 _0_]_d<:_i!!_:_0)i_5_!_!i 20 19.5
1.46 30.2 25.6 4.18 6 7910 2.77 _;iii0!_5_i_;) 22.6 19.8 18.8

1.1 1.4 29.1 25.5 4 6 7890 2.73 _i'i0:_ _5_; 22.4 18.8 18.5
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Table H-3

Ordered Site Data (mg/kg)
Surface Soil (0to 2 feet bgs)

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Mercury Molybdenum Nickel Selenium Thallium Vanadium Zinc
3.2 32.6 476 0.46 0.88 176 28.2 118 67000 168 2 1.9 389 3 3.3 104 228

27.2 440 0.4 0.7 123 26.2 106 59100 167 1.3 263 , 2.8 2.9 98 194

',_,,Z85 :___ 26.8 407 0.38 0.69 115 24.6 102 53300 139 1.2 246 2.1 2.8 91.1 176
:_:4k2.85_ 18.4 378 0.37 0.67 90 23.5 76.2 52700 110 0.98 226 2 2.6 86.7 165

16.7 361 0.37 0.62 80.7 22.2 75.6 52600 107 0.84 141 1.9 2.6 82.2 153
15.5 355 0.36 0.54 79.1 22.1 72.2 51700 93.3 0.77 98.7 2.4 76.9 138

15.3 345 0.35 0.51 78.3 21.8 66 49600 89 0.75 _!0i'_!_ 5:_?,L, 88.2 2.4 72.8 138
14.3 340 0.33 0.51 73.2 20.5 63.5 49400 86.9 0.71 _:_;;_;ri_,,l_,,_s_;_;'__._:,:,,_v,,_,_,, ,_ ,_:_ 72.3 2.3 71.9 133
14.2 318 0.27 0.47 67.8 20.4 59.4 48300 54 0.66 65.6 2.3 71.6 131
14.1 312 0.25 0.47 67.7 18.6 57 47900 39.5 _:' _; s_ ; ; i _...............0_65 _Q_!: 64.2 2.2 65.7 125
13.9 303 " 0.24 0.45 65 18.2 56.5 47200 36.7 0.59 60.5 2.2 63.3 123

_,,"__:'_:2:75_:_i',_ 13.4 301 0.24 0.44 63.8 17.5 56 46400 35.8 0.54 60.3 2.1 63 123
13.2 287 0.23 0.44 55.3 17.2 54 45600 32.6 0.51 i_:,_i_;_-: "56.3 :;0!315 1.9 60 121
12.5 261 0.22 0.42 54.1 16.3 53.6 45000 25.5 0.51 55.2 1.8 58.5 120
12 257 0.21 0.4 51.9 16 51.4 45000 24.5 0.49 55 1.7 58.3 120

11.9 254 0.21 0.4 50.7 16 51 44600 24.5 0.49 50.7 1.6 56.2 120

11.5 240 0_21 0.39 49.7 15.4 50.5 44400 23.5 0.43 46.5 i!_'285_)i__ 1.5 56 119
11.5 234 0.19 0.37 45.5 15.3 49.4 44300 22.9 0.4 _i!ii_i0!_1_: _ 44.7 1.5 55.9 117
11.5 233 0.17 0.37 45 14.9 49 44200 22.6 0.38 _,_-_0_,1_,_ 44.6 _ _:0_!_ :_ 1.5 54.6 116
11.2 231 0.17 0.35 44.1 14.9 48 43400 22.5 0.37 44.2 1.4 54.4 115
11.1 222 0.17 0.34 41.3 14.8 44.6 42700 22.3 0.36 43.7 _?",i0i28 1.3 53.2 113

2.2 10.8 209 0.16 0.32 38.9 14.6 41.6 42500 21.1 0.35 43.5 0.99 51.7 113
1.4 10.8 190 0.15 0.32 38.9 14.4 41.5 41900 20.5 0.34 42.9 :H_,_,_0_275_i_-__k_i_0_551_g 51 112
1.3 10.6 188 0.15 0.32 36.9 14.3 40.1 41800 20 0.3 41.7 _ 0275 : 0!5 _2_i_ 50.8 112
0.6. 10.3 187 0.14 0.31 35.9 14.2 38.1 41000 19.9 0.29 41.4 0.48 50.7 109

10.2 183 0.14 0.28 35.1 13.7 38 40800 19.7 0.28 39.9 50.1 108

............................................... 49.3 1079.5 180 0.13 0.28 34.6 13.7 37.1 40700 19.3 0.28 36.3 ;_'_ .........._';__....................._
9.4 180 0.13 0.28 33.7 13.6 35.8 40500 18.8 __ °":_' '_ ':_ _ _ 35.8 48.8 107
9 179 0.12 0.28 32.8 13.4 34.7 40100 18.7 0.27 35.1 47.7 106

8.7 174 32.3 13.4 33.9 39500 18.4 0.26 34.5 _:_!i0!2_ !__;i,:;Si!i_i0.305_:_:i,' 47.2 105
8.6 170 0.26 32.2 13.3 33.1 33000 177_i_;_,0!24i_i_:ii_;:i_i_i]!_,_i?j_),__ 34 46.3 104

'_' __'_............. __':_' ,,__,:g_2_5_ __ '_' 0:_5::_:',:__':':_ 44.6 1028.2 167 0.26 31.9 12.8 30.8 32300 17.6 0.24 _ 33.9
8.2 163 0.26 31.6 12.4 30.6 32100 17.6 :;__0!23_,!_!_ 33.5 44.2 101
8.1 161 0.25 31.2 12.3 29.4 31600 17.4 0.23 32.8 44 100

,:;,_0_40,5_: ,_, 8.1 160 29 12.2 28.6 31000 16.7 0.23 32.5 42.3 98.9
7.9 150 _, Oii:1_'!i_! 0.24 28.9 12.1 28.5 30800 15.3 0.21 31.1 _i ;,0;27:i!'_i {0i:275_: 42.2 98.1
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C C
Table H-3 (continued)

Ordered Site Data (mg/kg)
Surface Soil (0 to 2 feet bgs)

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Mercury Molybdenum Nickel Selenium Thallium Vanadium Zinc
_,_',_:Q_5=i_,_ 7.7 148 0.23 26.8 11.8 28.4 29900 15.1 0.2 29.6 42 95.5

7.5 145 _0,10 0.23 26.5 10.9 26.8 28500 14.7 _i_i_0_i9 =_!__!_'_24.7 41.7 95.4
7.5 139 0.22 25.7 10.7 26.6 27800 14.6 0.19 24.3 41.1 93.3

7.3 135 _ 0:_05'_!_ 0.21 23.7 10,6 26.3 27700 14.1 0.18 22.6 40.8 92.8
7.2 129 0.21 23.4 10.3 25 26400 13.4 0.18 21.7 39.5 90.9
6.9 127 '__ _0_!05i_! 0.21 21.8 10,3 23.1 22400 13.3 0.17 21.3 36.9 87.1

0.3 6.8 114 0.1 0.2 20 9.8 22.5 21700 13 21.1 35.5 84.4
6.7 111 0.084 19.3 9.6 22.2 21700 12.8 0.13 21 34.2 76.4
6.3 107 0.081 0.17 19.2 9.5 22.1 20300 11.4 19 31.2 76

4.6 107 0.077 0.16 18.1 9.1 21.9 19900 10.9 18.4 _i_ - 30-9 75.7
4,6 90.6 0.07 0.15 12.7 8.7 17.5 19600 9.8 17.1 28.9 70.2

4.5 79.7 0.022 0.13 11.8 8.6 11.6 18500 7.6 15.7 26.1 46.1

3.7 46.9 0.0065 0.03 9.8 8.5 10.5 15300 6.9 =....... _,, _,_,_ ,_i=_ ..............11.9 21.9 39A

Note:

_ = value is equal to one-half of the reporl_ng limit

Acronym/Abbreviation:

mg/kg - milligrams per kilogram
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Table H-4

Ordered Site Data (mg/kg)
Vadose Zone Soil (0 to 7 feet bgs)

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Mercury Molybdenum Nickel Selenium Thallium Vanadium Zinc
42.4 476 0.66 1.5 197 28.6 118 67000 168 2.4 2.5 474 3.1 3.7 104 901
42.1 464 0.6 0.92 176 28.3 106 59100 167 2.2 1.9 389 3 3.3 102 228
32.6 459 0.56 0.88 152 28.2 102 56600 139 2.1 0.54 378 2.8 2.9 98 194

3.2 30.8 440 0.55 0.76 146 28 86.5 53300 110 2 0.47 364 2.7 2.8 91.1 189
29.8 407 0.53 0.7 140 27.6 76.2 53300 107 2 357 2.2 2.8 86.7 188
27.2 378 0.5 0.69 139 26.2 75.6 52700 96.7 1.9 356 2.1 2.8 82.2 182

_:__:_i,05_>, 26.8 361 0.46 0.67 134 24.6 74 52600 94.8 1.9 350 2 2.7 79.8 176
26.3 360 0.45 0.67 132 23.5 72.2 52000 93.3 1.9 344 1.9 2.7 77.4 175

,;9,_,>,:3_, 23.8 355 0.45 0.65 130 23.5 70.9 51700 89 1.9 317 1.4 2.6 76.9 165
23.7 345 0.44 0.62 124 23.2 66 50200 86.9 1.6 297 1.4 2.6 74.9 161

18.8 340 0.44 0.54 123 22.2 63.5 50100 79.3 1.5 _<,_J__0_13;o__>__!,_,_o_,_ 286 1.3 2.6 74.4 153
18.4 318 0.44 0.52 123 22.1 59.4 49600 69.4 1.5 0_-13_ 268 1.3 2.6 74.2 150
17.4 312 0.42 0.51 117 21.8 57 49400 60.2 1.4 263 2.4 72.8 144
17.4 311 0.4 0.51 115 21.8 56.5 48400 55.9 1.4 246 0.88 2.4 72.3 142

16.7 303 0.38 0.5 109 21.7 56 48300 55.2 1.3 244 _;!_#!!DJ85;:,:,_!{ 2.3 71.9 142
15.9 301 0.37 0.48 109 21.1 55.5 47900 54 1.3 226 2.3 71.6 138
15.5 291 0.37 0.47 106 20.5 54.3 47200 50.5 1.2 219 g_! 0;,75_,,:::,_i 2.2 68.4 138
15.3 287 0.37 0.47 99.4 20.5 54 47100 42.7 1.2 200 2.2 66.9 133

14.7 265 0.36 0.45 95.7 20.4 53.6 46600 41.5 1.1 200 ;;!_,:_0_ : :: 2.1 65.7 133
14.4 261 0.35 0.44 94.1 20.4 52 46400 40.3 166 1.9 64.1 131
14,3 257 0.35 0.44 92.6 19.6 51.7 46400 39.7 1 164 1.8 63.6 128
14:2 254 0.34 0.42 91.6 19.6 51.4 45800 39.5 0.98 157 1.8 63.5 127

14.1 250 O.33 0.41 90 19.2 51 456OO 36.9 0.94 152 1.8 63.3 125
13.9 240 0.33 0.4 80.7 19.1 50.5 45000 36.9 0.92 152 1.7 63 123

13.9 240 0.31 0.4 80 18.6 50.1 45000 36.7 0.89 141 {{{ _i_6,!'}i_{:_i_1.6 62.1 123
_':;;:2_8 13.6 237 0.3 0.4 79.3 18.2 49.4 44600 35.8 0.88 !_ 0i!:iS,_ 131 1.6 60 121

13.4 234 0.3 0.39 79.2 17.9 49 44400 33.1 0.87 127 1.6 58.5 121

13.2 233 0.3 0.39 79.1 17.6 48.5 44400 32.6 0.86 113 1.6_ 58.3 120
13.2 231 0.27 0.37 78.5 17.5 48 44400 31,2 0.84 111 0d4251:_ a 1.5 56.2 120
12.5 231 0.26 0.37 78.3 17.5 47.7 44300 30.8 0.82 109 1.5 56.2 120
12.5 225 0.26 0.36 77.7 17.3 44.9 44200 29.9 0.78 107 1.5 56.1 120
12.5 222 0.25 0.36 73.8 17.2 44.7 44000 29.4 0.77 105 1.4 56 119
12 219 0.24 0.35 73.2 17.1 44.6 43700 28.7 0.76 101 1.4 55.9 118

11.9 209 0.24 0.34 73.1 17 42.7 43400 25.5 0.75 98.7 i_:__0!_5!;:!i_ii_i}i 1.3 55.4 117
11.8 204 0.24 0.33 73.1 16.9 41.9 43400 25.1 0.75 91 !_;_iY0!_5: _ 1.3 55.2 116

11.6 190 0.23 !;,_i_i!i0_2 _ 69.4 16.9 41.6 43100 24.7 0.75 88.2 ::i,:,",i!_!'i01_33!_ii _ 1.3 54.6 115
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Table H-4 (continued)

Ordered Site Data (mg/kg)
Vadose Zone Soil (0 to 7 feet bgs)

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Mercury Molybdenum Nickel Selenium Thallium Vanadium Zinc
11.5 189 0.23 0.32 67.8 16.5 41.5 43000 24.5 0.72 86.1 1,2 54.4 114
11.5 188 0.22 0.32 67.7 16.3 41 42700 24.5 0.71 81.9 1.2 53.6- 113

......i 31111.5 187 0.22 0.32 65 16.2 40.9 42500 23.5 0.68 81.1 :_:!_0.:15 _ 0.99 53.2 113
11.5 187 0.21 0.32 64.7 16 40.4 42400 22.9 0.66 81 0.99 53 112

11.5 186 0.21 0.32 64.5 16 40.2 41900 22.9 78 0.94 52.6 112
11.2 184 0.21 0.31 63.8 15.5 40.1 41800 22.6 0.65 72.3 52 112

11.1 183 0.19 63.2 15,5 39.8 41000 22.5 0.64 69.1 0.52 51.7 111
10.8 181 0.19 0.28 62.4 15.4 39.6 40800 22.3 0.63 68.7 51.5 109
10.8 180 0.19 0_28 60.5 15,4 38.1 40700. 21.1 0.63 67.7 51.1 108
10.7 180 0.18 0.28 59.1 15.3 38 40500 20.5 0.6 67.4 ::]_I:_Q] ,_i!]0.49 51 - 107

10.7 179 0.18 0.28 59 15.3 37:1 40100 20 0.59 67.1 _i_i,;0!295]S:_'! 0.48- 50.8 107
10.6 176 0.18 0.28 58.9 15.3 35.8 39500 19.9 0.57 65.6 2_ :_'0435:_]_!-o_ 50.7 106
10.3 174 0.17 0.27 55.3 15 35.6 39500 19.8 _"_'_ _>:_0 29'__ _i0.425 _ :_..... 50.t 10665.3 ......_......................................
10.2 172 0,17 55 14.9 35.1 37700 19.7 0.54 64.2 50 105
10.1 170 0.17 0.26 54.9 14.9 34.7 37000 19.7 0.51 63.1 49.9 105
9.8 167 0.17 0.26 54.1 14.9 34.5 35800 19.3 0.51 62.8 49.3 104

9.7 164 0.16 0.26 54.1 14.8 33.9 34500._ 18.8 _>)!i:_ !:;_60.5 }i 48.9 104
9.7 163 2',_*0!_5;_,:;_ 0.26 51.9 14.7 33.2 33600 18.7 0.49 60.3 48.8 102
9.6 162 0.15 0.25 50.7 14.6 33.1 33000 18,5 0.49 60.1 : 0£,285_,i_:)£!0:335_,_ 48.5 101
9.5 161 0.15 49.8 14.5 32.4 32300 18.4 0.48 56.3 _-;]_,_0,_%_ 2335,_',!:_: 47.7 100

2.3 9.4 160 49.7 14.4 32.4 32100 18.2 0.48 55.7 47.3 100
2.2 9.4' 157 0.24 49.7 14.3 32.2 31600 18.1 0.47 55.2 _i_iOi:_]_5 47.2 98.9
2.1 9.1 150 0.14 0.24 47.1 14.3 32 31300 17.7 0.46 55 47.1 98.1
1.7 9 149 0.14 0.24 45.5 14.2 31.3 31000 17.6 0.46 53.9 47.1 96.7
1.7 9 148 0.23 45.3 13.9 30.8 30800 17.6 0.44 51.9 4&6 95.5

1.5 8.7 146 _:_?_;,_13,;_i' 0.23 45 13.7 30.6 30800 17.4 0.44 _!_7!,_i,_0_1_;i:i/_?_!_50.7 ;_i_:0_28_o;-_!_i_,_0}3;i?_': 46.3 95.4
1.5 8.6 145 0.22 44.1 13.7 29.9 30400 17.4 0.43 46.5 46 95
1.4 8.3 140 0.13 0.22 43.8 13.7 29.6 30400 16.7 0.43 45.5 45:7 93.5
1.4 8.3 139 0.13 0.21 42.6 13.7 29.4 30400 16.6 0.4 _i_4_::i0!1_'_i!i_i;; 45.1 45.5 93.3
1.3 8.2 136 0.21 41.3 13.6 29.4 30100 16.5 5_i!:!,_,_: _i!_}_! 44.7 44.6 93.1
1.2 8.2 135 0.21 40.4 13.4 28.7 30000 15.8 0.38 _i:!01i 1,2! 44.6 i::;! _£_!_0_)_:_i41 44.5 92.8

8.1 134 0.2 39.4 13.4 28.6 29900 15.5 0,38 44.2 '_',_:_0:28 ;_,_P_,'_ 0i29 ':_: 44.2 91.7

0.6 8.1 133 0.2 39.2 13.3 28.6 29600 15.3 0.37 43.7 ;_:_i_!ii_0i28 ;£0_]!;ii_}! 44 90.9
0.6 8.1 129 0.12 0.19 38.9 13.3 28.5 29600 15.1 0.37 43.5 _i_2:_ 70i_:!_]_;2 43.3 90.3

7.9 127 0.18 38.9 13.3 28.4, 29400 14.9 0.36 42.9 i::?_!:i0_28:!_'!_i_i:_!_'Q_285_i_)_:i42.8 89.9

7.7 127 38.7 13.2 28.3 28500 14.8 0.36 41.9 _; ,20!2_::_,_;:_:,0_285:_ 42.3 89_3

Draft Final RI

IR Site 31 Alameda Point H-13 July 2007



Table H-4 (continued)
Ordered Site Data (mg/kg)

Vadose Zone Soil (0 to 7 feet bgs)
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Mercury Molybdenum Nickel Selenium Thallium Vanadium Zinc

7.7 127 0.17 36.9 13.1 27.8 28100 14.7 0.35 41.7 !!_i_0_275i:_iLi_i!_;_0_,285_'!__i_i 42.3 87.3

7.5 118 0.16 35.9 12.9 27.8 27800 14.6 0.34 41.6 42.2 87.1
7.5 117 i_:_i,10_lLl_!i_ 0.16 35.8 12.8 27.2 27700 14.5 _'_:_ "_;_............._ _': Q!3351_,I_!,__,_0 ,i_!_ _-_ 41.6 42.2 86.8

_:_!_;_Q:485,_: 7.4 114 0.16 35.4 12.8 27.2 27700 14.3 0.33 !_,_;'_3_'_ _4 41.4 42 86.6
7.3 111 0._15 ,_,_ 0iSyi:';_i 35.1 12.8 26.8 27500 14.3 0.32 39.9 41.7 86.3
7.2 110 0.15 34.6 12.7 26.8 26600 14.1 0.32 36.3 41.6 86

7.1 107 0.14 33.8 12.4 26.7 26400 14 0.3 35.8 ,_-i"_01_275'_i'__ 0 _ ! _-_ 41.1 84.4

_i, 0'_5"_ii" 6.9 107 _,_;_,'01_ti_i 0.14 33.7 12.4 26.6 26400 13.9:0_295;_i_ i_'0_i'I_ :'_' 35.1 _'0:_-2 :'_"_ 0_ _,_!; ; 40.8 82.3............................... _: _: "..... ,_i_,: ........

40.2 80.96.9 101 0.14 32.8 12.4 26.3 26300 13.9 0.29 35.1 '_:;:_ _ _*'_:

6.8 95.9 _!_'i_0!1_1_i_;:*_i' 0.13 32.3 12.3 25.3 26300 13.5 0.29 34.5 40.t -79
6.8 94.1 ;_' _": ':_'_:_ "_ ....... .........0.13 32.3 12.3 25 26000 13.4 0.28 34.5 ;_70!275_:_ 39.5 78.9
6.7 93.6 0.13 32.2 12.2 24.5 26000 13.3 0.28 34.3 ;::_fl_7_ :_ _n_:_ 39.4 76.4

6.7 90.6 ' 31.9 12.2 23.8 25800 13 34 38.4 76
6.3 90.3 0.12 31.6 12.2 23.4 25600 12.8 0.27 _:_!:_0_1i_i : 33.9 37.7 75.8
6.3 89.1 _i'_O!lili_iJ:_'__!!0_i_S _;_ 31.2 12.1 23.1 25400 12.5 0.26 33.5 36.9 75.7

0405_::_..... 6.2 88.9 _:0_H_T_:_,;II_;!I_0_I:Ii_;, 30.7 11.9 23.1 25300 11.7 __024_ _ _;_T:_0:l,l_;x;;;_;_ 33.5 36.4 74.6
0:39 ';J:_:ii:i6.2 84.6 29.9 11.8 22.9 24000 11.7 0.24 33.5 35.5 72.5

_;_ .3__, 6.2 84.5 _ 1 29 11.6 22.5 23800 11.6 0.24 33 ;_40.27/_-_, 0i-275_ 34.6 71.9
6.1 79.9 i_i_::_'01_ii:/_'_!!'ii0i/1'i_'::ii_28.9 11.6 22.2 23700 11.50!_ ,_ i i0_:105_,ii?_; 32.8 34.5 70.2
5.9 79.7 _i_0_105i,_!_,_0_1_!,i_ 28.3 11.5 22.2 23500 11.4 0.23 32.5 34.5 67.6

,-o::0_3_,_i! ' 5.7 79.3 i_ 0!_05_i_i_,:i_:i_!_:_;0_1i,_'!_:i 27.4 10.9 22.1 22600 11,4 0.23 _,i_:_0,1105,_,_i:_ 31.9 34.2 66.2
5.4 74.5 _;__: ......._""_ ;_':'_ _ 27 10.9 21.9 22400 11.2 0.22 31.9 33.5 63.7
5 72.8 !i_0.!_;,__ 26.8 10.9 19.5 21900 11.2 0.21 31.3 33.4 60.6
5 70 26.5 10.8 18.4 21800 11 0.21 31.1 33.2 59

?4.9 67.6 "::_0_ 25.7 10.8 17.5 21700 10.9 0.21 30.6 32.1 58
4.9 66 '_.... _ _' _;_ 25.4 10.7 17 21700 10.6 0.21 29.6 31.7 56.4
4.9 66 25.2 10.6 16.5 21700 10 0.2 29.6 31.2 54.7
4.7 61.6 25.1 10.5 14.1 21700 9.8 ,i*;i_1,0i9 25 31 48.4
4.6 57.7 0.11 24.9 10.5 13.7 21400 9.2 0.19 24.7 30.9 47.7
4.6 57 0.1 24.6 10.3 13.4 20900 9.1• _ _:;_,,__ 24.5 30.9 47.3

0.3 4.6 56.3 0.1 0.098 24.3 10.3 13.1 20800 8.9 24.3 0_265;?;AI_4;!_,:20_265 _: 28.9 46.1
4.5 55.7 0.097 0.097 23.7 10.2 12.9 20500 8.9 0.18 _,_:_;_:0_,105!i_:i_ 22:9 28.2 45.2
4.5 55 0.096 0.096 23.4 9.8 12.1 20400 8.8 0.18 22.6 27 44.9

_i_:_Y!0_28ii_!_ 4.4 53 0.089 0.089 22.7 9.6 11.6 20300 8.8 0.17 21.7 _i_i0_R65!_:_ i'0265_:_'_i 27 43
0.28 4.3 51.8 0.084 0.088 22.7 9.5 11.5 20200 8.5 0.17 21.3 26.7 42.9

3.9 51.6 0.081 0.086 22.5 9.4 11.5 19900 8.4 0.16 21.1 26.7 42.8
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C C C
Table H-4 (continued)

Ordered Site Data (mg/kg)
Vadose Zone Soil (0 to 7 feet bgs)

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Iron Lead Mercury Molybdenum Nickel Selenium Thallium Vanadium Zinc
3.7 49.4 0.08 0.083 21.8 9.1 11.1 19600 8,2 i_'_0.i_55_!_ _!0_ _ : 21 26.7 41,9
3.7 49.2 0.077 0.075 20 9 10.8 18900 8.2 0.15 20.3 _!_ 0_265_)_ _?:i,i0,22:: !_ 26.2 41.1
3.5 48.9 0.074 0.071 19.3 8.8 10.6 18500 7.6 !_1_4 i!_7,::_!05_:i_!:i_7 19 _-ii'_;_0:,265/_iii_ii: 26.1 39.9
3.5 48.2 0.07 0.066 19.2 8,7 10.5 18400 7.1 0.13 18.9 _?i_!_0_,_'_!i_!)_:,):_Oi9 __:il 25.7 39.7
3.5 46.9 0.066 0.063 18.1 8,6 10.4 18100 7.1 18.4 25.3 39.7

3.4 43.5 0,065 0.045 14.6 8,5 10.1 17800 7 17.8 0'.265_;,i_ii_?_0 t_di 25.2 39.1
3.2 43.4 0.058 0.033 12.7 7.7 10 16900 6.9 '_;_'_0 _ :_':_' _, ..... ...............,;;_0,;!_ _ 17.1 24.3 38.7
3 43 0.031 11.9 6,6 9.7 15900 6.8 "_ .... _ _0.;085_,_: _,_ 15.7 23.7 38..................... ........ . .,,y::

2.9 37.2 _0_02_:_,_:,_:: 0.03 11.8 6.6 9.6 15300 6.5 13.3 ....... 23.1 37.7
0.14 2.9 36.7 0.022 0.03 11.4 6.4 8.9 14100 6.3 _,_::9_.o7!:i:'i:_;_%_,_40_05;12.8 22.6 37.1

2.8 31.3 0.0065 0.023 9.8 6.1 7.3 12700 6.1 !_,//,_);,q;075 _ 11.9 21.9 33.1
2.3 30.9 !__0 _75,_2q,i! 0.017 3 5.5 3.6 10500 6.1 2.4 20.9 27.5

Note:

= value is equal to one-half of the reporting limit

Acronym/Abbreviation:

mg/kg - milligrams per kilogram
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Table H-5

Metals Reported Above Detection Limits
Surface Soil (0to 2 feet bgs)

BACKGROUND SITE

No. of No. of No. of No. of

Analyte Samples Detects %Detects Samples Detects %Detects WRS?

Antimony 19 7 37 49 6 12 no

Arsenic 19 15 79 49 49 100 yes

Barium 19 19 100 49 49 100 yes

Beryllium 19 11 58 49 36 73 yes
Cadmium 19 3 16 49 46 94 no

Chromium 19 19 100 49 49 100 yes

Cobalt 19 17 89 49 49 100 yes

Copper 19 18 95 49 49 100 yes

Iron 19 19 100 49 49 100 yes

Lead 19 19 100 49 49 100 yes

Mercury 18 4 22 49 38 78 no

Molybdenum 6 0 0 49 1 2 no
Nickel 19 19 100 49 49 100 yes

Selenium 19 0 0 49 5 10 no

Thallium 19 0 0 49 23 47 no

Vanadium 19 19 100 49 49 100 yes

Zinc 19 19 100 49 49 100 yes

Acronym/Abbreviation:
WRS- Wilcoxon rank sum test

_1_. Draft Final RI

IRSite 31 Alameda Point H-16 July 2007



I

!

Table H-6

Metals Reported Above Detection Limits
Vadose Zone Soil (0 to 7 feet bgs)

BACKGROUND SITE

No. of No. of No. of No. of

Analyte Samples Detects %Detects Samples Detects %Detects WRS?

Antimony 51 16 31 120 17 14 no

Arsenic 51 41 80 120 120 100 yes

Barium 51 51 100 120 120 100 yes

Beryllium 51 26 51 120- 75 63 yes
Cadmium 51 11 22 120 98 82 no

Chromium 51 51 100 120 120 100 yes

Cobalt 51 45 88 120 120 100 yes

Copper 51 48 94 120 120 100 yes

Iron 51 51 100 " 120 120 100 yes

Lead 51 47 92 120 120 100 yes

Mercury 50 6 12 120 97 81 no

Molybdenum 16 0 0 120 4 3 no

Nickel 51 51 100 120 120 100 yes
Selenium 51 0 0 120 13 11 no

Thallium 51 0 0 120 44 37 no

Vanadium 51 51 100 120 120 100 yes

Zinc 51 50 98 120 120 100 yes

Acronym/Abbreviation:
WRS - Wilcoxon rank sum test
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Table H-7
Results of Wilcoxon Rank Sum Test

Surface Soil (0 to 2 feet bgs)

Analyte nl n2 WR s ZRS ' Z(1.a) ZRS>/= Z0.a)? Conclusion

Arsenic 49 19 2,083.0 5.365 1.645 Yes Reject Ho

Barium 49 19 2,146.0 6.226 1.645 Yes Reject Ho

Beryllium 49 19 1,402.5 -3.940 1.645 No Accept Ho

Chromium 49 19 1,854.0 2.235 1.645 Yes Reject Ho

Cobalt 49 19 2,053.0 4.955 1.645 Yes Reject Ho

Copper 49 19 2,094.0 5.515 1.645 Yes Reject Ho

Iron 49 19 2,149.0 6.267 1.645 Yes Reject Ho

Lead 49 19 2,046.5 4.866 1.645 Yes Reject Ho

Nickel 49 19 1,906.0 2.945 1.645 Yes Reject Ho

Vanadium 49 19 2,096.0 5.542 1.645 Yes Reiect Ho

Zinc 49 19 2,153.0 6.322 1.645 Yes Reject Ho

Acronyms/Abbreviations:

a - significance level
Ho - Site < Background (null hypothesis)

nl - number of site samples

n2 - number of background samples

WRS- sum of ranks for the site data L ad

Zgs - Z adjusted for ties, per equation 18.9 in Gilbert 1987 V
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Table H-8
Results of Wilcoxon Rank Sum Test

Vadose Zone Soil (0 to 7 feet bgs)

Analyte nl n2 WRS ZRS Z(1.a) ZRS >/= Z(1.a)? Conclusion

Arsenic 120 51 12,970.5 8.950 1.645 Yes Reject Ho

Barium 120 51 12,971.5 8.953 1.645 Yes Reject Ho

Beryllium 120 51 8,614.5 -5.761 1.645 No Accept Ho

Chromium 120 51 11,778.0 4.923 1.645 Yes Reject Ho

Cobalt 120 51 13,029.5 9.149 1.645 Yes Reject Ho

Copper 120 51 12,920.5 8.780 1.645 Yes Reject Ho

Iron 120 51 13,234.0 9.839 1.645 Yes Reject Ho

Lead 120 51 12,703.5 8.048 1.645 Yes Reject Ho

Nickel 120 51 12,240.5 6.484 1.645 Yes Reject Ho

Vanadium 120 51 12,947.5 8.872 1.645 Yes Reject Ho

Zinc 120 51 13,153.5 9.567 1.645 Yes Reject Ho

Acronyms/Abbreviations:

a - significance level

Ho - Site -<Background (null hypothesis)

nl - number of site samples

n2 - number of background samples

WRS- sum of ranks for the site data

ZRS- Z adjusted for ties, per equation 18.9 in Gilbert 1987
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Table H-9
Conclusions of Background Evaluation

Surface Soil (0 to 2 feet bgs)

Analyte Site > Background? Rationale

Antimony no Graphical analysis using dotplots

Arsenic YES WRS test

Barium YES WRS test

Beryllium no WRS test / boxplots

Cadmium YES Graphical analysis using dotplots

Chromium YES WRS test

Cobalt YES WRS test

Copper YES WRS test

Iron YES WRS test

Lead YES WRS test

Mercury YES Graphical analysis using dotplots

Molybdenum YES Graphical analysis using dotplots
Nickel YES WRS test

Selenium YES Graphical analysis using dotplots

Thallium YES Graphical analysis using dotplots

Vanadium YES WRS test

Zinc YES WRS test

Acronym/Abbreviation:

WRS = Wilcoxon rank sum test
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Table H-10

'_ Conclusions of Background Evaluation
Vadose Zone Soil (0 to7 feet bgs)

Analyte Site > Background? Rationale

Antimony no Graphical analysis using dotplots
Arsenic YES WRS test

Barium YES WRS test

Beryllium no WRS test / boxplots

Cadmium YES Graphical analysis using dotplots

Chromium YES WRS test

Cobalt YES WRS test •

Copper YES WRS test
Iron YES WRS test

Lead YES WRS test

Mercury YES Graphical analysis using dotplots

Molybdenum YES Graphical analysis using dotplots
Nickel YES WRS test

Selenium YES Graphical analysis using dotplots

Thallium YES Graphical analysis using dotplots

Vanadium YES WRS test

Zinc YES WRS test

Acronym/Abbreviation:
WRS = Wilcoxon rank sum test
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Figure H-2
Dot Plots of Site and Background Data

Surface Soil (0 to 2 feet bgs)

Background NDs § a_ o8° o
I I I I I I I I I

Background Detects • • • • • • •
I I I I I I I I I

I I I I I I I I I

SiteDetects • • 0• • •
I I I I I I I I I
0 1 2 3 4 5 6 7 8

Antimony(mgfkg)

o

Background NDs _oo_ o
] I I I

Bat:kgr0und Detects • • •
I I I r

Site NDs o
I I I I

.i
I81I =00

SiteDetects • ehJllUnnh • el •
; I I I

0 1 2 3

Cadmium (mg/kg)

Draft Final RI

IR Site 31 Alameda Point H-25 July 2007



Figure H-2 (continued)
Dot Plots of Site and Background Data

Surface Soil (0 to 2 feet bgs)
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Figure H-2 (continued)
Dot Plots of Site and Background Data

Surface Soil (0 to 2 feet bgs)
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Figure H-3
Dot Plots of Site and Background Data

Vadose Zone Soil (0 to 7 feet bgs)
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Figure H-3 (continued)
Dot Plots of Site and Background Data

Vadose Zone Soil (0 to 7 feet bgs)
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Figure H-3 (continued)
Dot Plots of Site and Background Data

Vadose Zone Soil (0 to 7 feet bgs)
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Figure H-3 (continued)
Dot Plots of Site and Background Data

Vadose Zone Soil (0 to 7 feet bgs)
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Figure H-3 (continued)
Dot Plots of Site and Background Data

Vadose Zone Soil (0 to 7 feet bgs)
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Figure H-4
Box Plots of Site and Background Data
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Figure H-4 (continued)
Box Plots of Site and Background Data
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Figure H-4 (continued)
Box Plots of Site and Background Data

Surface Soil (0 to 2 feet bgs)
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Figure H-4 (continued)

Box Plots of Site and Background Data
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FigureH-4 (continued)
Box Plots of Site and Background Data

Surface Soil (0 to 2 feet bgs)
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Figure H-4 (continued)
Box Plots of Site and Background Data

_1_ Surface Soil (0 to 2 feet bgs)
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Figure H-5
Box Plots of Site and Background Data

Vadose Zone Soil (0 to 7 feet bgs)
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Figure H-5 (continued)
Box Plots of Site and Background Data
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Figure H-5 (continued)
Box Plots of Site and Background Data
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Figure H-5 (continued)
Box Plots of Site and Background Data
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Figure H-5 (continued)
Box Plots of Site and Background Data
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Figure H-5 (continued)
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EXECUTIVESUMMARY

This report presents the results of an evaluation of arsenic in soil at Installation Restoration (IR)
Program Sites 30 and 31 and five other metals (cadmium, chromium, iron, lead, and vanadium)
in soil at IR Site 31, Alameda Point, Alameda, California. This evaluation was conducted to
determine whether the concentrations of these metals represent ambient conditions or are the
result of releases from Navy activities.

Background evaluations conducted between 1997 and 2001 indicated that the Alameda Point pink
background data set compiled by PRC Environmental Management, Inc., (PRC) (1997a,b) was
applicable to IR Site 31; therefore, metals at IR Site 31 were initially compared to the pink
background data set. Separate statistical evaluations conducted during the remedial investigations
(RIs) at IR Sites 30 and 31 showed that most metals at the sites, including common rock-forming
metals such as iron, are present at higher concentrations than those in the pink background data
set. A number of factors, such as the even horizontal and vertical distribution of several metals,
indicated that further evaluation was warranted. Also, the 2002 Final RI Report for Operable
Unit 5 concluded that the pink background data set was not appropriate for adjacent IR Site 25
(Neptune 2002).

Arsenic was selected for further evaluation because it is the primary risk driver at IR Sites 30
and 31. Cadmium, chromium, iron, lead, and vanadium in soil at IR Site 31 were included in the
additional statistical evaluation because these metals exceeded risk-based screening levels for
soil, were risk drivers, or were present in groundwater at concentrations above historical levels.

_" The Navy initially proposed to identify an alternative background data set for IR Site 31.
However, it was determined that an alternative background data set was not needed because the
concentrations of arsenic in soil at IR Sites 30 and 31 and cadmium, chromium, and vanadium in
soil at IRkSite 30 meet the criteria for ambient populations as described in a policy of the California
Environmental Protection Agency Department of Toxic Substances Control (DTSC) (1997).

The conclusion of the evaluation discussed in this report is that arsenic concentrations represent
ambient conditions at both IR Sites 30 and 31 rather than indicating a release from on-site
activities. This finding is based on arsenic concentrations meeting the DTSC criteria for
ambient conditions (DTSC 1997) and is supported by the presence of similar concentrations of
arsenic at adjacent locations unaffected by Navy activities. Additional evaluation of other metals
in soil at IR Site 31 does not indicate a release from on-site activities. Therefore, a feasibility
study to address arsenic concentrations in soil at IR Sites 30 and 31 and other metals in soil at
IR Site 31 is not warranted. In addition, the fill history and lithology indicate that the fill at
IR Sites 30 and 31 originated from a different source than the fill used in the PRC pink
background data set area west of Main Street.

ARSENIC AT IR SITES 30 AND 31

Analytical data from a site can be used to determine whether or not a release has
occurred, without determining an off-site background level for comparison. The DTSC
policy for selecting inorganic constituents as chemicals of potential concern describes a
methodology for using site data to determine whether chemical concentrations represent
ambient conditions (a single population) or possibly represent contamination (multiple

EvaluationofArsenicandOtherMetalsin Soilat IRSites30 and 31,AlamedaPoint page ES-1
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populations) (DTSC 1997). The following results of the evaluation of two separate data
sets from IR Sites 30 and 31, using the methodology outlined in the DTSC policy,
demonstrate that arsenic concentrations at each site meet the DTSC criteria for ambient

conditions.

• Each data set fits a lognormal distribution. DTSC guidance states that trace
metals such as arsenic typically fit a lognormal distribution. The Shapiro-Wilk
test confirmed that the arsenic data from IR Sites 30 and 31 are log-normally
distributed.

• The coefficient of variation is less than 1. The coefficients of variation for

arsenic at IR Sites 30 and 31 are 0.81 and 0.69, respectively. These values show
that the data are not highly variable.

• The range between minimum and maximum values is less than two orders
of magnitude. Arsenic data at IR Site 30 range from 0.8 to 56.3 milligrams per
kilogram (mg/kg), a factor of 70. Arsenic data at IR Site 31 range from 2.3 to
42.4 mg/kg, a factor of 18. Both ranges show lower variability than the DTSC
criterion of a factor of 100.

• The cumulative probability plot is a straight line. The data sets for IR Sites 30
and 31 plotted (separately) in this manner form a straight line without gaps or
inflection points. As is common with these plots, the tails of the lines depart
slightly from the line. However, none of the values in the tail with the higher
concentrations are outliers.

• Additionally, there are no outliers. The Rosner's test for outliers (not required
by the DTSC policy) also shows that neither the IR Site 30 nor the IR Site 31
arsenic data set includes outliers that could be associated with a release.

OTHER METALS AT IN SITE 31

In addition to arsenic, five metals (cadmium, chromium, iron, lead, and vanadium) in soil
at IR Site 31 were also evaluated using the methodology outlined in the DTSC policy to
determine whether the concentrations meet the criteria for ambient populations. These

metals were included because they were reported at concentrations above a risk-based
screening level, were risk drivers, or were present in groundwater at concentrations above
historical levels.

Cadmium, chromium, and vanadium meet all DTSC criteria for ambient populations

(i.e., the range of detections is less than two orders of magnitude, the coefficient of
variation is less than 1, and the data represent one population on a probability plot).

The probability plots for iron and lead indicate the presence of more than one population.
However, this finding is not unexpected for iron, a common rock-forming metal. The

PRC pink background data probability plot also indicates multiple populations. The

finding for lead is consistent with the multiple sources of lead in the environment.

page ES-2 Evaluation of Arsenic and Other Metals in Soil at IR Sites 30 and 31, Alameda Point
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ARSENIC CONCENTRATIONS AT ADJACENT LOCATIONS

Arsenic concentrations in soil were evaluated for locations surrounding IR Sites 30 and 3l
to determine if similar concentrations of arsenic are present at areas that were not
associated with Navy industrial activities. Arsenic concentrations at IR Sites 30 and 31
and the surrounding locations were grouped into two general areas. The first is a 140-
acre contiguous area adjacent to and encompassing IR Sites 30 and 31. Sites in this area,
located east of Main Street, are the East Housing Area, portions of the Fleet and Industrial
Supply Center Alameda (FISCA) Warehouse Area, and IR Sites 30 and 31, and have mean
arsenic concentrations higher than the mean in the PRC pink background data set. Mean
arsenic concentrations in this 140-acre area range from 10.6mg/kg at IR Sites 30 and 31 to
13.1 mg/kg at the East Housing Area. The East Housing Area has never been used by the
Navy for industrial activities. Nevertheless, the East Housing Area has levels of arsenic
similar to the rest of the 140-acre area, despite the absence of industrial activities. The
fact that the mean arsenic concentration in soil from the East Housing Area is similar to
that of nearby sites used by the Navy for industrial purposes supports the conclusion that
soil with arsenic concentrations higher than those in the PRC pink background data set
was used as fill material.

In contrast, sites in the second general area, including the remaining FISCA area,
IR Site 25, and College of Alameda campus, have lower concentrations of arsenic. The
95 thpercent upper confidence limit (UCL) of the mean arsenic concentration at IR Site 25

is 4.2 mg/kg. (The 95 th percent UCL, by definition, will be higher than the mean.) The
mean arsenic concentrations range from 1.7 mg/kg at FISCA Area of Concern 1 to
4.2 mg/kg at FISCA Solid Waste Management Unit 1 (Operable Unit 2). At the
College of Alameda campus, the 95thpercent UCL is 8.4 mg/kg. Neither IR Site 25 nor
the College of Alameda campus has been used by the Navy for industrial activities.

COMPARISON TO PRC PINK BACKGROUND DATA SET

In the PRC 1997 background study, data from Alameda Point were assigned to one of
three groups (pink, yellow, or blue) on the basis of similar fill history and iron and
manganese concentrations (PRC 1997a,b). Iron and manganese were selected because
these metals were thought unlikely to be associated with Navy activities. This study also
selected data from locations that appeared to have been minimally impacted by industrial
activities. PRC assigned the area east of Main Street, which includes IR Sites 30 and 31,
to the pink background data set. However, based on the criteria that PRC used, the PRC
pink background data set is not an appropriate background data set for comparison to
IR Sites 30 and 31 because of the following.

• The fillhistoryshowsthatIR Sites30 and31 were filledat a differenttimethan
mostof the PRCpink backgroundarea. No samplesusedfor the threePRC
backgrounddata setswerecollectedeastof Main Street,an areawhichincludes
IR Sites 30and 31.

• Iron and manganeseconcentrationsat IR Site30 are statisticallyhigher than
those in thePRCpink backgrounddata set. The iron concentrationsat
IR Site31 arestatisticallyhigher thanthosein thePRCpinkbackgrounddata

Evaluation of Arsenic and Other Metals in Soil at IR Sites 30 and 31, Alameda Point page ES-3
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set. (Manganese data were not available for IR Site 31.) If these data had been
available when PRC defined the background areas at Alameda Point, IR Sites 30
and 31 would probably not have been assigned to the pink background area
based on the differences in iron and manganese concentrations in soil.

FILL HISTORY

The fill history indicates that a large area east of Main Street was filled at a different time
than the majority of the area sampled for the PRC pink background data set. The fill
material was placed during the same period at IR Sites 30 and 31, the East Housing
Area, a portion of the College of Alameda campus adjoining the East Housing Area, and
the FISCA Warehouse Area (an area of FISCA between IR Site 31 and the East Housing
Area). IR Site 25, the remaining portion of the College of Alameda campus, and the
remaining FISCA area received fill material during two other fill events.

Differences in the fill history increase the likelihood that the fill came from different
sources, although the specific source of fill is unknown. Hydraulic fill came from
Oakland Inner Harbor and San Francisco Bay. It is also reasonable to assume that
construction fill was brought in prior to construction of warehouses and buildings at
IR Sites 30 and 31, the East Housing Area, and other locations.

LITHOLOGY

Physical characteristics of the soil at locations adjacent to IR Sites 30 and 31 were
evaluated in response to requests from the regulatory agencies in an August 2006
meeting. At that time, this evaluation was considered important to the selection of a
background data set. However, based on the application of DTSC policy, this
information is no longer essential because statistical evaluation in accordance with DTSC
policy shows that the concentrations of arsenic at IR Sites 30 and 31 represent ambient
conditions. Nevertheless, the findings of the comparison support the conclusion that
IR Sites 30 and 31 have lithologic characteristics significantly different from those of the
PRC pink background area.

Lithology and fill history, gravel content, geotechnical data, and color differences were
examined for IR Sites 30 and 31 and adjacent locations (IR Site 25, the East Housing
Area, the College of Alameda campus, and the PRC pink background data set area west
of Main Street). Boring logs from IR Sites 25, 30, and 31, the East Housing Area, and
the College of Alameda campus were evaluated. Based on a general correlation between
the lithology in boring logs and the sequence of fill events, IR Sites 30 and 31, the FISCA
Warehouse Area, and the East Housing Area would be grouped under the gravel-laden
fill material in place by 1927. IR Site 25, FISCA (outside the FISCA Warehouse Area),
and most of the College of Alameda campus would be grouped under the hydraulic fill
material in place by 1919 and 1930. Additionally, the physical properties, grain-size
distributions, and descriptions of soil color indicate that the soil at IR Sites 30 and 31 is
different from the soil west of Main Street in the PRC pink background data set area
(as represented by IR Site 35).

pageES-4 Evaluationof Arsenicand OtherMetalsin Soilat IRSites30 and 31,AlamedaPoint
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CONCLUSIONS

Arsenic in soil at IR Sites 30 and 31 and cadmium, chromium, and vanadium in soil at
IR Site 31 meet DTSC criteria for ambient populations and are not the result of a release
from Navy activities. This finding is supported by analysis of arsenic at adjacent
locations as well as the fill history and lithology. The basis for this finding is
summarized as follows.

* Data evaluation of arsenic at IR Sites 30 and 31. Application of DTSC
criteria to arsenic at IR Sites 30 and 31, considered separately, demonstrates that
arsenic concentrations in soil at these sites represent ambient conditions.

• Other metals at IR Site 31. Cadmium, chromium, and vanadium
concentrations at IR Site 31 also meet the DTSC criteria for ambient
populations. Iron meets the statistical criteria, but the probability plot indicates
possible subpopulations. However, this characteristic of iron is also found in the
PRC pink background data set and is not unexpected for a common rock-
forming metal like iron. Lead concentrations do not meet the criteria for an
ambient population, which is consistent with multiple environmental sources.

• Arsenic concentrations at adjacent locations. IR Sites 30 and 31, along with
the East Housing Area and portions of the FISCA, represent approximately
140 acresof land with similarconcentrations of arsenic. The similararsenic
concentrations,which arehigher than those in the PRCpink backgrounddata set,
appear to be relatedto the composition of the fill soil.

_' • Comparison to PRC pink background data set. Inclusion of IR Sites 30 and
31 in the PRC pink backgroundarea is not appropriatebased on the original
criteria for groupingbackgrounddataof similarfill history andsimilariron and
manganeseconcentrations. Comparedwith thatdataset, soil at IRSites 30 and
31 has significantlyhigher concentrationsof iron,andsoil atIR Site30 also has
significantlyhigher concentrationsof manganese. (Manganesedatawere not
availableforIR Site 31.)

• Fill historyand lithological evaluation. An updatedfill history shows that
IR Sites 30 and31 have a fill history differentfromthe portionof the PRCpink
background area located west of Main Street. Soil atIR Sites 30 and 31, the
FISCA Warehouse Area, and the East Housing Area have higher gravel content
than soil in other nearby areas. Additionally, the yellow color of the fill soil at
IR Sites 30 and 31 distinguishes it from the fill soil at IR Site 25 and sites within
the pink background area west of Main Street.
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AOC area of concern

ASTM American Society for Testing and Materials

bgs below ground surface

CLEAN Comprehensive Long-Term Environmental Action Navy
CTO contract task order

DTSC (California Environmental Protection Agency) Department of Toxic
Substances Control
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FISCA Fleet and Industrial Supply Center Alameda
FS feasibility study

IR Installation Restoration (Program)

mg/kg milligrams per kilogram

PG Professional Geologist
PRC PRC Environmental Management, Inc.

RI remedial investigation

SWMU solid waste management unit

UCL upper confidence limit
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EVALUATION OF ARSENIC AND OTHER METALS
IN SOIL AT IR SITES 30 AND 31

This report presents the results of an evaluation of arsenic in soil at Installation Restoration (IR)
Program Sites 30 and 31 and five other metals (cadmium, chromium, iron, lead, and vanadium)
in soil at IR Site 31, Alameda Point, Alameda, California. This evaluation was conducted to
determine whether the concentrations of these metals represent ambient conditions or are the
result of releases from Navy activities.

Background evaluations conducted between 1997 and 2001 indicated that the Alameda Point
pink background data set compiled by PRC Environmental Management, Inc., (PRC) (1997a,b)
was applicable to IR Site 31; therefore, metals at IR Site 31 were initially compared to the pink
background data set. Separate statistical evaluations conducted during the remedial
investigations (R!s) at IR Sites 30 and 31 showed that most metals at the sites, including
common rock-forming metals such as iron, are present at higher concentrations than those in the
pink background data set. A number of factors, such as the even horizontal and vertical
distribution of several metals, indicated that further evaluation was warranted. Also, the 2002
Final RI Report for Operable Unit 5 concluded that the pink background data set was not
appropriate for adjacent IR Site 25 (Neptune 2002).

Arsenic was selected for further evaluation because it is the primary risk driver at IR Sites 30 and
31. Cadmium, chromium, iron, lead, and vanadium in soil at IR Site 31 were included in the
additional statistical evaluation because these metals exceeded risk-based screening levels for
soil, were risk drivers, or were present in groundwater at concentrations above historical levels.

The Navy initially proposed the background data set from the Bay Area called the Great Valley
Group as an alternative background data set for arsenic in the draft RI Report in April 2006
(CDM 2006a). The use of this data set was not acceptable to the regulatory agencies. In a
meeting with the agencies on August 24, 2006, the Navy proposed instead to evaluate data from
surrounding areas; in particular, the recently acquired data from the East Housing Area were
proposed for evaluation as a potential background data set. Subsequent to that meeting, the
Navy determined that an alternative background data set for arsenic was not needed because the
concentrations of arsenic in soil at IR Sites 30 and 31 meet the criteria for ambient conditions as

described in a policy of the California Environmental Protection Agency Department of Toxic
Substances Control (DTSC) (1997).

The conclusion of the evaluation discussed in this report is that arsenic concentrations represent
ambient conditions at both IR Sites 30 and 31 rather than indicating a release from on-site
activities. This finding is based on arsenic concentrations meeting the DTSC criteria for ambient
conditions (DTSC 1997) and is supported by the presence of similar concentrations of arsenic at
adjacent locations unaffected by Navy activities. In addition, the fill history and lithology
indicate that the fill at IR Sites 30 and 31 originated from a different source than the fill used in
the PRC pink background data set area west of Main Street. Additional evaluation of other
metals in soil at IR Site 31 does not indicate a release from on-site activities. Therefore, a
feasibility study (FS) to address arsenic concentrations in soil at IR Sites 30 and 31 and other
metals in soil at IR Site 31 is not warranted.

EvaluationofArsenicand OtherMetalsin Soilat IRSites30 and 31,AlamedaPoint page1
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V

This evaluation was conducted in the following steps.

1. Arsenic data from IR Sites 30 and 31, considered separately, were evaluated using

the DTSC policy (DTSC 1997) to determine whether the data consisted of a single
population, likely representative of ambient conditions, or of multiple populations,
likely associated with a release.

2. Cadmium, chromium, iron, lead, and vanadium data from IR Site 31 were evaluated
using the DTSC policy (DTSC 1997).

3. Arsenic concentrations at locations adjacent to IR Sites 30 and 31 were assessed.

4. The PRC pink background data set and its applicability to IR Sites 30 and 31
were evaluated.

5. The fill history for IR Sites 30 and 31 and adjacent locations (IR Site 25, the Fleet and
Industrial Supply Center Alameda [FISCAl, the College of Alameda, the East Housing
Area, and the PRC pink background area west of Main Street) was reviewed.

6. The lithology and physical soil data for IR Sites 30 and 31 and adjacent areas
were assessed.

The findings of this evaluation demonstrate that arsenic at IR Sites 30 and 31 and other metals at

IR Site 31 are present at ambient levels and do not represent a release resulting from on-site
Navy-related activities. Furthermore, the concentrations of arsenic at either site and other metals
at IR Site 31 do not warrant remediation.

Figures and tables are located at the end of this report. The findings from the evaluation are
summarized below. Note that the previous version of this report was entitled "Area-Specific

Background Evaluation, IR Sites 30 and 31, Alameda Point, Alameda, California."

1 ARSENIC AT IR SITES 30 AND 31

Analytical data from a site can be used to determine whether or not a release has occurred

without using an off-site background level for comparison. The DTSC policy for

selecting inorganic chemicals of potential concern provides a methodology to evaluate data

from a site, even a potentially contaminated site, and to determine whether the data

represent a release or ambient conditions (DTSC 1997).

This evaluation followed the DTSC process and also included additional statistical tests

for outliers (Attachment A).

The DTSC criteria for determining whether there are multiple populations represented by

a data set (indicating a release) or a single population (indicating ambient levels) were
used in this evaluation. The criteria and the results for IR Sites 30 and 31 are as follows.

• Test of Distributions. The ambient data set is normally or lognormally
distributed. The distribution of the arsenic data for IR Sites 30 and 31 was

tested using the Shapiro-Wilk test and found to fit lognormal distributions.
DTSC policy states that trace metals tend to be lognormally distributed. The
statistical fit between the data and a lognormal distribution indicates that there
are no outliers. Rosner's outlier test (U.S. EPA 2006) also shows that the
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maximum concentration at IR Site 30 and the two highest values at IR Site 31
are not outliers.

• Test of Maximum and Coefficient of Variation. The range of detected values in
an ambient data set is no more than two orders of magnitude, and the coefficient
of variation is not greater than 1. The range of detected values and coefficients
of variation for arsenic data at IR Sites 30 and 31 meet these criteria as follows.

- IR Site 30. The detected concentrations range from 0.8 to 56.3 milligrams
per kilogram (mg/kg), and the coefficient of variation is 0.81.

- IR Site 31. The detected concentrations range from 2.3 to 42.4 mg/kg, and
the coefficient of variation is 0.69.

• Test of Probability Plots. Ambient data (single populations) fall in a straight
line when plotted in a cumulative probability plot. As shown on Figure 2,
arsenic data at IR Sites 30 and 31 meet this criterion. Data in the upper and
lower tails of the distribution tend to fall farthest from the line. However, none
of the points in the upper tail represent outliers as indicated by Rosner's outlier
test (next bullet). Note that box and whisker plots of the arsenic data are also
provided in Attachment A.

• Test of Outliers. While not required in the DTSC policy, a test of outliers was
conducted to support the findings of the Shapiro-Wilk test that there is no
evidence of high values that might represent a release. Rosner's outlier test
(U.S. EPA 2006) also shows that the maximum concentration at IR Site 30 and
the two highest values at IR Site 31 are not outliers.

Other published papers on the use of probability plots for identification of ambient
populations include Cook (1998), Fleischhauer and Korte (1990), Sinclair (1976), and
Singh et al. (1994).

2 OTHER METALS AT IR SITE 31

In addition to arsenic, five other metals (cadmium, chromium, iron, lead, and vanadium)
in soil at IR Site 31 were evaluated using the methodology outlined in the DTSC policy
(DTSC 1997) to determine whether the concentrations meet the criteria for ambient
populations (Attachment A). These metals were reported at concentrations above
risk-based screening levels, were risk drivers, or were present in groundwater at
concentrations above historical levels.

Cadmium, chromium, and vanadium data meet all DTSC criteria for ambient populations
(i.e., the range of detections is less than two orders of magnitude, the coefficient of
variation is less than 1, and the data represent one population on a probability plot).
Distributional analysis and outlier testing were conducted on cadmium, chromium, and
vanadium to substantiate the above results. No outliers were identified at high
concentrations. After removal of one chromium outlier at the lowest concentration, all
three data sets were lognormally distributed at a significance level of 5 percent.

The probability plots for iron and lead indicate the presence of more than one population.
However, this finding is not unexpected for iron, a common rock-forming metal.

Evaluationof ArsenicandOtherMetalsinSoil at IRSites30 and 31,AlamedaPoint page3
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The PRC pink backgrounddata probability plot also indicatesmultiple populations
(AttachmentA). The finding for leadis consistentwith multiple sourcesof leadin the
environment.

3 ARSENICCONCENTRATIONSAT ADJACENT LOCATIONS
evaluation of arsenic concentrations east of Main Street was conducted for [R Sites 25,

30, and 31, the East Housing Area, FISCA, and the College of Alameda campus to
determine the extent of soil with concentrations of arsenic above those in the PRC

pink background data set. Current and past uses of IR Site 25 and East Housing Area
have only been for residences. The College of Alameda campus has a mixed history,
with use as a commercial airport before 1940 and then as housing until the college was
constructed.

The concentrations of arsenic in soil east of Main Street, shown on Figure 3, fall into two
general groups. The first group covers a 140-acre contiguous area where mean arsenic
concentrations range from 10.6 mg/kg at IR Site 31 to 13.1 mgikg at the East Housing
Area. This contiguous area includes IR Sites 30 and 31, the East Housing Area, and
portions of the FISCA Warehouse Area between 1R Site 31 and the East Housing Area.
The median values for arsenic at IR Sites 30 and 31, the East Housing Area, and the
FISCA Warehouse Area were compared to Bay Area data collected from background
locations and the PRC pink background data set, as presented on Figure 4. Bay Area

data are included on Figure 4 to indicate that potential sources of fill soil with higher
arsenic concentrations exist in the Bay Area, not to suggest that these areas were the
source of the fill at IR Sites 30 and 31. Mean and median concentrations are robust

descriptors of populations.

In contrast, the second group, including the remaining FISCA area and IR Site 25, has
lower concentrations of arsenic. The mean arsenic concentrations range from 1.7 mgikg
at FISCA Area of Concern (AOC) 1 to 4.2 mgikg at FISCA Solid Waste Management
Unit (SWMU) 1 (Operable Unit 2). The 95 th percent upper confidence limit (UCL)
of the mean concentration at IR Site 25 is 4.2 mg/kg. (The 95th percent UCL, by
definition, will be higher than the mean.) The College of Alameda campus has
intermediate concentrations of arsenic, and the 95th percent UCL is 8.4 mg/kg. In
comparison, the 95th percent UCL and mean at the East Housing Area are 16.3 and
13.1 mg/kg, respectively.

East Housing Area data were compared statistically with the arsenic concentrations at
IR Sites 30 and 31, which were considered separately. Three two-population statistical
tests (Wilcoxon rank sum test, two-sample t-test, and Gehan test) were used to compare
the arsenic data distributions at IR Sites 30 and 31 with those at the East Housing Area.
All three comparisons show that the concentrations of arsenic in these data sets are not
statistically different (Attachment A).

Summary statistics of the data for the above areas and others discussed in this evaluation
are presented in tables in Attachment B. The tables listed below show sample size,
detection frequency, maximum, minimum, mean, median, standard deviation, coefficient
of variation, 95 th quantile, and 95th percent UCL of the mean:
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• PRCbackground:pink,yellow,andblue areas- TablesB-l, B-2,and B-3,
respectively

• IR Sites 30 and31 - TablesB-4and B-5,respectively

• EastHousingArea and FISCAWarehouseArea- TablesB-6 andB-7,
respectively

A comparison of sample size, detection frequency, and maximum and minimum values
between FISCA (SWMUs and AOCs) and the College of Alameda campus is shown in
Table B-8 in Attachment B. Sample size, detection frequency, ranges of metals, means,
and exposure point concentrations for IR Site 25 are shown in Table B-9. Discrete data
for IR Site 25 were not compiled for this evaluation, and discrete data for FISCA and the
College of Alameda were not available.

The arsenic concentrations in the PRC yellow background data set are similar to those at
IR Site 31. The yellow background data set is from an area that borders San Francisco
Bay along the western side of Alameda Point, a location farther from IR Site 31 than
the sites discussed above (Figure 5). The 95 th percent UCL for the yellow background
data set of 12 mg/kg is approximately the same as the 95thpercent UCL for 1R Site 31
of 11.7 mg/kg, and both are above the 95 th percent UCL for the pink background data
set (4.2 mg/kg). This is further evidence that arsenic concentrations that are ambient
and unrelated to Navy activities are present at Alameda Point.

In summary, there is a 140-acre area east of Main Street (i.e., IR Sites 30 and 31, the East
Housing Area, and portions of the FISCA Warehouse Area) with concentrations of arsenic
that are similar. Statistical evaluation of arsenic at IR Sites 30 and 31 in accordance with
DTSC policy shows that the arsenic is ambient. Over 50 percent of this 140-acre area (the
East Housing Area) was never used for industrial purposes. Therefore, the arsenic
concentrations are considered ambient.

4 COMPARISON TO PRC PINK BACKGROUND DATA SET

In the PRC background study (PRC 1997a,b), data from Alameda Point were assigned to
one of three groups (pink, yellow, or blue) on the basis of similar fill history and iron and
manganese concentrations (Figure 5). The study collected data from locations that
appeared to have been minimally impacted by industrial activities. Although IR Sites 30
and 31 were grouped by PRC into the pink background area, there is strong evidence that
the PRC pink background data set is not an appropriate background data set for IR Sites
30 and 31. The finding that arsenic concentrations at IR Sites 30 and 31, considered
separately, meet the DTSC criteria for an ambient population makes comparison to a
background data set unnecessary. However, the following factors, which indicate that
inclusion of IR Sites 30 and 31 into the pink background area may not be appropriate,
should be considered.

• The fillhistoryshowsthatIR Sites 30and 31 werefilled ata differenttime than
most ofthe PRCpink backgroundarea. Thefillhistoryupdatedby Bechtel
Environmental,Inc.,(Figure6) showsthatthe areawheresampleswere

_" collected for the PRC pink background data set was filled between 1927 and
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1941, while the majority of the original Navy land east of Main Street was either
dry land or filled before 1927. The differences in fill history increase the
likelihood that fill soil at the sites and at most of the PRC pink background area
originated from different sources.

• Iron and manganese concentrations at IR Site 30 and iron concentrations at
1R Site 31 (manganese data were not available for IR Site 3 l) are statistically
significantly higher than those in the PRC pink background data set. PRC
reports (1997a,b) stated that iron and manganese would be good indicators of
ambient conditions because these metals would not be related to Navy activities.

• No samplesfor thePRCbackgrounddata setswerecollectedin thevicinityof
IR Site30or 31or eveneast ofMain Street. ThePRCpinkbackgrounddata set
includedsamplesfrom approximately26 locations(thenumberof samplesfor
eachmetalvaries,as not all sampleswere analyzedfor all metals). The
samplinglocationswere all westof Main Street. The two closestsampling
locationswere approximately800and 1,900feetwestof IR Site31; allother
locationswere between0.5 and 1.8miles fromIR Site31.

5 FILL HISTORY AND SOIL CHARACTERISTICS

This section presents an updated evaluation of the fill history, a discussion of lithology,
and an evaluation of the physical soil characteristics of IR Sites 25, 30, 31, and 35,
FISCA, the College of Alameda campus, and the East Housing Area. The regulatory
agencies requested that the Navy evaluate lithology to support use of an alternative
background data set at the meeting between the Navy and the agencies on August 24,
2006. Subsequently, the Navy determined that an alternative background data set was
not needed because the arsenic concentrations, as well as those of several other metals,
meet DTSC criteria for ambient conditions. Nevertheless, the Navy conducted an
evaluation of the lithology. Boring logs are provided in Attachment C, and historical
maps and an aerial photograph are provided in Attachment D.

5.1 Fill History
An updated fill history shows that IR Sites 30 and 31 were not filled during the same fill
event as the PRC pink background area. The area of the PRC pink background data set
was filled between 1927 and 1941, while the majority of the land used by the Navy east
of Main Street was either originally dry land or filled before 1927. The differences in fill
history increase the likelihood that the fill originated from a different area.

The history of artificial fill (1859-1973 I)is depicted on Figure 6, and a recent update
explained in this section is shown in the inset. When the background areas were
identified (Figure 5), PRC likely used a version of the fill history that showed that the
land east and west of Main Street was filled between 1930 and 1939. However, a later,
more detailed study of the fill events indicates that the area east of Main Street, which
includes IR Site 31 and parts oflR Site 30, was in place by 1927 (BEI 2002). While the
exact boundaries of the fill events are uncertain (due to early photographs having been
taken at an oblique angle), there is information to suggest that the areas east and west of
Main Street were filled at different times.
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Figure 6 has been refined with an inset based on the most recent interpretation of fill
history. Historical maps from 1903 to 1930 and a 1930 photograph were used to refine
the fill history shown on this figure and have been reproduced and included in
Attachment D. Historical maps (USCGS 1903, E.C. Sessions 1906) show levees aligned
north-south along the existing Main and Webster Streets. These levees likely acted as
physical barriers restricting the limits of fill events. Additionally, the boundaries of fill
events shown in the inset have been refined by assessing lithologic characteristics
described in boring logs. As shown in the inset on Figure 6, the northern boundary of
the 1927 fill event is believed to be located at the northern boundary of IR Sites 30
and 31. This change to the figure was based on the gravel-laden soil noted in the boring
logs from the northern edge oflR Sites 30 and 31. The eastern boundary of the 1927 fill
event within the College of Alameda was also refined based on an evaluation of the
lithologic data.

The fill history figure indicates that IR Sites 30 and 31, the FISCA Warehouse Area, and
the East Housing Area were all filled prior to 1927. Information in the boring logs for
these sites supports this interpretation (Section 5.3.1) indicating gravel-laden fill. In
contrast, the fill placed by 1919 and 1930, which includes IR Site 25, the remaining
FISCA area, and most of the College of Alameda campus, would be grouped under the

areas having hydraulic fill material.

As shown on the fill history map, fill material at the College of Alameda campus was
emplaced during two fill events. About 30 percent of the area in the northwestern portion
of the campus was filled during the same period as IR Sites 30 and 31, the FISCA
Warehouse Area, and the East Housing Area (i.e., in place by 1927). The majority of
the campus, about 70 percent, appears to have been filled during the same period as
IR Site 25 and FISCA (i.e., in place by 1919).

5.2 Lithology
A review of boring logs from IR Site 25, FISCA, the College of Alameda campus, and
most Alameda Point transfer parcels west of Main Street indicates that these areas have a
soil lithology (0 to 4 feet below ground surface [bgs]) that is very different from that of
IR Sites 30 and 31. Over 400 boring logs from various investigations at IR sites and
transfer parcels west of Main Street were reviewed to assess lithological characteristics
(i.e., IR Site 26, IR Site 35, and Transfer Parcels Economic Development Conveyance
[EDC]-3, EDC-5, Public Benefit Conveyance 1A, and Federal Agency Parcel 1A). These
boring logs represent the majority of the PRC pink background area. It was concluded
that the lithology of the PRC pink background area is that of hydraulic fill material
composed primarily of poorly graded, fine-grained sand.

In contrast, the gravel-laden fill soil typical of the upper 4 feet of soil at IR Sites 30
and 31 is classified as well-graded sand (SW), well-graded gravel (GW), clayey gravel
(GC), and silty gravel (GM). The wide range of particle sizes and abundant gravel in the
fill soil at IR Sites 30 and 31 support the conclusion that this gravel-laden fill soil is from
a different source. It is likely that gravel was imported at IR Sites 30 and 31 and the East
Housing Area prior to construction.
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The lithology of fill material at IR Site 25 and most of the sites and transfer parcels
west of Main Street in the PRC pink background area is typically fine-grained sand
and silt that overlies clay. The fill material was derived from hydraulic dredging of
San Francisco Bay and Oakland Inner Harbor. Review of boring logs indicates that
samples from most soil borings within the hydraulic fill material are classified as poorly
graded sand (SP), silty sand (SM), silt (ML), and clay (CL and CH) (ASTM 1993).
These hydraulic fill soils are characterized by a limited range in particle size, and they
contain little or no gravel.

5.3 Physical Soil Characteristics

Physical characteristics of the soil at IR Sites 30 and 31 and at locations adjacent to
IR Sites 30 and 31 were evaluated in response to a request from the regulatory agencies
during the August 2006 meeting. At that time, this evaluation was considered important
to the selection of a background data set. However, because the statistical evaluation
based on DTSC policy was conducted, a background data set is no longer considered a
necessary part of the evidence for the conclusion that the concentrations of arsenic at
IR Sites 30 and 31 are representative of ambient conditions. However, the evaluation of
physical soil characteristics does support that conclusion.

Physical soil characteristics were evaluated for IR Sites 30 and 31 and compared to
adjacent areas (IR Site 25, the East Housing Area, the College of Alameda campus, and
FISCA) and the PRC pink background area. Specifically, the following parameters were
evaluated:

• gravelcontent

• soil typeand grain-sizedistribution

• colordifferencesin soil

The following subsections present more detail about the evaluations.

5.3.1 GRAVEL CONTENT

An evaluation of the gravel content of the fill material was performed for IR Sites 25, 30,
and 31, the East Housing Area, and the College of Alameda campus. Boring logs from
IR Sites 25, 30, and 31, the East Housing Area, and the College of Alameda campus were
evaluated.

The fill soil at IR Sites 30 and 31 is composed of a coarse-grained sand and gravel
mixture that is lithologically characteristic of an inland source. The evaluation
demonstrates that soil at IR Sites 30 and 31 contains more gravel than soil at IR Site 25,
which consists of more sand and clay. This difference in physical characteristics suggests
that the fill material may be from different sources. The boring logs for the East Housing
Area also repeatedly describe gravel in the soil in the majority of the borings.
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IR Sites 25, 30, and 31

The percentage of gravel, sand, and fines (i.e., silt and clay) was evaluated for all
available borings logs from IR Sites 25, 30, and 31. This evaluation included tabulating
and reviewing the grain size from the boring logs and summarizing this information for
comparative analysis (Table 1). The percentages of various grain sizes were recorded on
most logs and were included in the evaluation. If the grain-size percentages were not
recorded, then the percentage was estimated based on the percentages of gravel, sand, and
fines for the assigned soil type (e.g., well-graded sand with gravel [SW]) presented in the
American Society for Testing and Materials (ASTM) standard for visual classification
(ASTM 1993).

In total, 488 boring logs from these three sites were evaluated to a depth of 8 feet bgs
(Table 1). As shown in the table, there is significantly more gravel in the upper 4 feet
of soil at IR Sites 30 and 31 than at IR Site 25. The average percentage of gravel by
depth interval ranges up to 43 percent and 30 percent at IR Sites 30 and 31, respectively,
yet is a maximum of only 7 percent at IR Site 25. Figure 7 shows the percentage of gravel
at various depth intervals between 0 and 4 feet bgs for all three IR sites. Figure 8 consists
of pie charts that graphically display the percentage of gravel, sand, and fines for the 0- to
2-foot-bgs intervals at IR Sites 25, 30, and 31.

While this statistical review focused on the upper 4 feet bgs, the composition of the soil
at depths below 4 feet bgs at IR Sites 30 and 31 is also different from that at IR Site 25.
IR Sites 30 and 31 have a large percentage of fines (especially clay) compared to IR Site 25,
which has more silt and fine sand. Differences in the distribution of sand and fines can
be seen in Table 1.

College of Alameda Campus and East Housing Area

Ten borings were drilled at the College of Alameda campus, and sampling results were
used as background data for the FISCA RI Report (PRC and Versar 1996). A review of
boring logs for the College of Alameda campus showed that the lithology in the
northwestern portion of the campus includes gravel, while the lithology of the remainder of
the campus includes of hydraulic fill material, primarily fine sand and clay. The fill history
map (Figure 6) shows that a contact line between two fill events (fill in place by 1919 and
fill in place by 1927) crosses the northwestern corner of the campus. A review of boring
logs indicated that three of four borings in the northwestern comer (in the area with fill in
place by 1927) contained gravel. One of these four borings from the 1927 fill event
contained 60 percent gravel. Of the remaining six borings located in the area with fill in
place by 1919, two borings contained gravel (up to 10 percent); all other borings
contained no gravel and are characterized as sand and clay, typical of hydraulic fill soil.
This evidence confirms the approximate location of the fill contact lines in this area and
supports the conclusion that the College of Alameda campus is characterized by a
mixture of fill materials from two sources, one a gravel-laden fill material and one a
hydraulic fill material.

Boring logs for the East Housing Area were also reviewed. Although descriptions in
these boring logs did not follow the Unified Soil Classification System or ASTM standards,
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they did document the presence of gravel. Forty-six of 65 boring logs (71 percent) from
the East Housing Area contained the notation that gravel was present. This suggests that
the fill soils in the East Housing Area likely have a gravel content more similar to the fill
soils at IR Sites 30 and 31 than to the hydraulic fill soil at IR Site 25. This information
supports the premise of gravel-laden fill material being present in the area with fill soil in
place by 1927, which includes IR Sites 30 and 31 (Figure 6).

5.3.2 SOIL TYPE AND GRAIN-SIZE DISTRIBUTION

Soil samples collected for geotechnical analyses at IR Sites 25, 30, 31, and 35 and FISCA
(outside the FISCA Warehouse Area between IR Site 31 and the East Housing Area)
provide information on soil type classification and grain-size distribution. Information
from IR Site 35, located west of Main Street, is considered representative data for the
PRC pink background area because the sample locations for this site are widespread and
fairly well dispersed across the PRC pink background area. Geotechnical results from
FISCA are included to show the similarity to IR Site 25, since they are part of the same
hydraulic fill event, and to show contrast to IR Sites 30 and 31.

Results confirm a higher gravel content at IR Sites 30 and 31 and indicate that the fill soil
is different from that of some other sites in the PRC pink background area. The
evaluation was useful in distinguishing differences in soil types (lithologies) between
sites built with hydraulic fill soil and those built with construction fill material. Using
ASTM Standard D422 for particle-size analysis, geotechnical laboratories determine the
percentage of gravel, sand, silt, and clay for a given sample and use these data to assign a
soil type.

Soil type and grain-size distribution results are presented in Table 2. These data support
the assessment of gravel content discussed below and show significant lithologic
differences among these sites. As shown in the table, sites filled with hydraulic material
(e.g., IR Sites 25 and 35 and FISCA) are typically characterized by poorly graded,
fine-grained sand and silt (SP, SM, and ML). Sites with gravel-laden fill material
(e.g., IR Sites 30 and 31) are typically characterized by well-graded, coarse-grained sand
and gravel mixtures (SW and GC).

Example grain-size distribution curves for IR Sites 30, 31, and 35 were plotted on Figure 9.
A typical sand representative of hydraulic fill material contains a very narrow range of
particle sizes (i.e., poorly graded [well sorted]) represented by a steep or near-vertical line
as shown on Figure 9, while a typical sand or gravel representative of gravel-laden fill
has a wide range of particle sizes (i.e., well graded [poorly sorted]). As shown on Figure 9,
the IR Site 35 soil sample has a narrow range of particles sizes (typically representative
of poorly graded sand with little or no gravel) compared to the wide range of particle
sizes present in the soil samples from IR Sites 30 and 31. These lithologic differences
indicate separate fill events and different source materials. The fine-grained materials
were derived from hydraulic dredging of marine sediment, while the coarse-grained
materials were likely derived from an inland fill source(s).

The following subsections summarize geotechnical results for IR Site 30 and 31 and each
adjacent site and compare them to other sites.
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IR Site 25

Eighteen geotechnical samples were collected and analyzed from IR Site 25 during
the RI (Neptune 2002). Although grain-size distribution data were not available, soil
classification indicates that the soil type is consistent with FISCA, IR Site 35, and other
areas that are part of the PRC pink background area. Ten samples were classified as
poorly graded fine-grained sand or silty sand. Seven samples were classified as silt or
clay. Only one sample (from boring CH-08 near the northern boundary of IR Site 30)
was classified as gravel.

IR Site 30

Nine geotechnical samples were collected and analyzed from IR Site 30 during the RI
(BEI 2005). These samples were taken primarily from the deeper clay layer (below the
gravel) to support vapor migration modeling efforts. There was, however, one gravel
sample collected from 1 to 2 feet bgs to characterize the gravelly fill material. This
sample was analyzed by the laboratory and reported to contain 42 percent gravel. This
result is very similar to the average percentage of gravel (41 percent) at this depth, as
calculated from information noted in the boring logs (Table 1).

!17,Site 31

Fifteen geotechnical samples were collected and analyzed from IR Site 31 during the RI
(CDM 2006a,b). Thirteen of these samples were classified as sand (i.e., 12 as SW and
1 as SM), and each of these contained gravel. Review of the grain-size distribution
curves indicates a wide range of particle sizes including gravel; coarse-, medium-, and
fine-grained sand; and silt and clay. Gravel content in sand samples ranged from 2 to
24 percent, with an average of 16 percent.

IR Site 35

Fourteen geotechnical samples were collected from IR Site 35 and analyzed during the
RFFS (BEI 2006). Twelve of these samples were classified as sand (i.e., six as SP-SM,
five as SM, and one as SC), and two were classified as clay (CL). The grain-size
distribution curves for IR Site 35 soil samples indicated a narrow range of particle sizes
compared to the wide range of sizes present at IR Sites 30 and 31. The sand at IR Site 35
is generally very poorly graded, containing primarily fine-grained sand and little or no
gravel. Only 3 of the 12 soil samples contained gravel.

The fine-grained, poorly graded sand and silty sand at IR Site 35 are the representative
lithology throughout the PRC pink background area west of Main Street and are similar
to soil at IR Site 25 and FISCA. The comparison with IR Site 35 is made because field
observations and boring log data from this site as well as other sites in the immediate area
(e.g., from the polynuclear aromatic hydrocarbon investigation at Transfer Parcel EDC-5)
include a similar and consistent lithology.
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FISCA(Outside the WarehouseArea)

This subsection addresses the area of FISCA that is outside the FISCA Warehouse Area
between IR Site 31 and the East Housing Area. Five geotechnical samples from FISCA
were collected and analyzed (PRC and Versar 1996). Two of these samples were
classified as sand (i.e., one as SP-SM and one as SM), and three were classified as clay
(CH). The sand grain-size distribution curves indicate that they are poorly graded and
similar to sand in the PRC pink background area. Sand samples contained very different
particle sizes from those collected at IR Site 31. This sand is generally very poorly
graded (well sorted), containing primarily fine-grained sand and no gravel. None of the
five geotechnical samples from FISCA contained gravel.

Overall, the designated soil type, differences in particle-size distribution, and differences
in percentage of gravel indicate that the soil at IR Sites 25 and 35 and the FISCA area is
different from soil at IR Sites 30 and 31.

5.3.3 COLOR DIFFERENCES IN SOIL

Soil color is another physical property that distinguishes the soil at IR Sites 30 and 31
from the soil at IR Site 25 and sites within the PRC pink background area west of Main
Street. A simple comparison was made between records of soil color in boring logs from
three sites: IR Sites 25, 30, and 31. A total of 488 boring logs from these sites were
evaluated using the color yellow as the distinguishing characteristic. Results of the color
comparison indicate that the color yellow is used to describe soil samples in 11 percent of
the IR Site 25 boring logs. In contrast, the color yellow is used to describe soil samples
in 83 and 63 percent of the boring logs from IR Sites 30 and 31, respectively.

The color of fill soil at these sites is variable; however, soil composed of sand and gravel
mixtures at IR Sites 30 and 31 is commonly recorded as yellowish brown (10YR 5/6) or
brownish yellow (10YR 6/6) using standardized color plates from the Munsell Soil Color
Charts (Soil Test, Inc. 1975). This distinct yellowish color is in contrast to other sands
from the PRC pink background area. Most sands from the PRC pink background area are
described as olive brown (2.5Y 4/4) or very dark grayish brown (2.5Y 3/2).

The color yellow, derived using Munsell Soil Color Charts, therefore corresponds with
the gravel-laden soil type commonly found at IR Sites 30 and 31 yet rarely found at
IR Site 25. Review of other Alameda Point boring logs from sites west of Main Street
within the PRC pink background area indicates that the color yellow is rarely noted.

6 CONCLUSIONS

Arsenic in soil at IR Sites 30 and 31 and cadmium, chromium, and vanadium in soil at
IR Site 31 meet DTSC criteria for ambient populations and are not the result of a release
from Navy activities. This finding is supported by analysis of arsenic at adjacent
locations as well as the fill history and a comparison of the lithology. The basis for this
finding is summarized as follows.

• Data evaluationof arsenic at IR Sites 30 and 31. ApplicationofDTSC
criteriato arsenicat IR Sites30 and3 I, considered separately, demonstratesthat

page 12 Evaluation of Arsenic and Other Metals in Soil at IR Sites 30 and 31, Alameda Point
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W
arsenic concentrations in soil at these sites represent an ambient population.
Additional statistical analysis shows that there are no outliers in the arsenic
data sets. Therefore, identification of an off-site background location is not
necessary to show that arsenic concentrations are present at ambient levels.

• Other metals at IR Site 31, Cadmium, chromium, and vanadium
concentrations at IR Site 31 also meet the DTSC criteria for ambient
populations. Iron meets the statistical criteria, but the probability plot indicates
possible subpopulations. However, tiffscharacteristic of iron is also found in
the PRC pink background data set and is not unexpected for a common rock-
forming metal like iron. Lead concentrations do not meet the criteriafor an
ambient population, which is consistent with multiple environmental
sources of lead.

• Arsenic concentrations at adjacent locations. Arsenic concentrations at
adjacent locations provides additional evidence that fill soil with concentrations
of arsenic that are different from soil sampled as part of the PRC pink
background data set was used. IR Sites 30 and 31, along with the East Housing
Area and portions of the FISCA Warehouse Area between the East Housing
Area and IR Site 31, represent approximately 140 acres of land with similar
concentrations of arsenic. The similar arsenic concentrations,which are higher
than those in the PRC pink background data set, appear to be related to the
composition of the fill soil.

• Comparison to PRC pink background data set. Inclusion of IR Sites 30 and 31
_, in the PRC pink background area is not appropriate based on the original criteria

for grouping background data of similar fill history and similar iron and
manganese concentrations. None of the samples included in the pink
background data set were collected east of Main Street where IR Sites 30 and 31
are located. Compared with that data set, soil at IR Sites 30 and 31 has
significantlyhigher concentrations of iron, and soil at IR Site 30 also has
significantlyhigher concentrations of manganese. (Manganesedata were not
available for IR Site 31.) Concentrations of iron and manganese were used to
group the background data sets because these metals were not typically associated
with Navy activities.

• Fill history and lithological evaluation. An updated fillhistory shows that
IR Sites 30 and 31 have a fill history different from the portion of the PRC pink
background area west of Main Street. The lithological evaluationfor IR Sites 25,
30, 31, and 35, the College of Alameda, FISCA, and the East Housing Area
reveals differences in soil composition between some of the sites, which could
reflect differences in sources of fill. Soil at IR Sites 30 and 31, the FISCA
Warehouse Area, and the East Housing Area have higher gravel content than
soil in other nearby areas. Additionally, the yellow color of the fill soil at
IR Sites 30 and 31 distinguishes it from the fill soil at IR Site 25 and sites within
the PRC pink background area west of Main Street.

Evaluation of Arsenic and Other Metals in Soil at IR Sites 30 and 31, Alameda Point page 13
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Table 1

Average Percentageof Gravel by Depth at IRSites 25, 30, and 31

DEPTH RANGE AVERAGETotal

Boring (feet bgs) PERCENTAGE

Site Logs Top Bottom Gravel Sand Fines

IR Site 25a 198 0 1 5 52 43

0 2 7 54 39

0 3 7 56 37

0 4 7 54 40

2 4 6 54 40

4 6 2 54 44

4 8 1 59 40

6 8 1 64 36

IR Site 30b 78 0 1 43 37 21

0 2 41 36 23

0 3 32 33 35

0 4 25 31 44

2 4 9 28 63

4 6 1 18 82

4 8 1 27 72

6 8 0 38 62

IR Site 31c 212 0 1 30 58 12

0 2 30 58 12

0 3 28 59 13

0 4 26 58 16

2 4 22 59 19

4 6 9 45 46

4 8 5 34 60

6 8 2 23 75

Notes:
a the percentages of gravel, sand, and fines were estimated for 15 percent of the boring logs based

on ASTM standards for visual classification because the percentages were not noted on the logs
b the percentages of gravel, sand, and fines were estimated for 13 percent of the boring logs based

on ASTM standards for visual classification because the percentages were not noted on the logs
c the percentages of gravel, sand, and fines were estimated for 50 percent of the boring logs based

on ASTM standards for visual classification because the percentages were not noted on the logs

Acronyms/Abbreviations:
ASTM - American Society for Testing and Materials
bgs - below ground surface
IR - Installation Restoration (Program)

06/29/07 11:20AM trm 089_rsenic eval\ revised table 1.dec page 1 of 1
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Table 2
Soil Type and Grain-Size Distribution Summary for

IR Sites 25, 30, 31, and 35 and FISCA Annex

GRAIN SIZE

Boring Sample Depth PERCENTAGE
Site Number Number (feet bgs) Soil Type Gravel Sand Fines"

IR Site25 CH-08 178-0035 2.0 GC NA NA NA

CH-03 181-0800 7.0 SP NA NA NA

CH-05 181-0802 7.0 SP NA NA NA
CH-09 176-0031 2.0 SP NA NA NA

CH-02 181-0798 7.0 SP-SM NA NA NA
CH-03 181-0799 2.0 SP-SM NA NA NA
CH-06 181-0803 2.0 SP-SM NA NA NA

CH-09 176-0032 7.0 SP-SM NA NA NA
CH-01 181-0796 7.0 SM NA NA NA

CH-02 181-0797 2.0 SM NA NA NA

CH-05 181-0801 2.0 SM NA NA NA
CH-04 181-0806 7.0 ML NA NA NA
CH-06 181-0804 7.0 ML NA NA NA

CH-10 181-0807 2.0 ML NA NA NA

CH-10 181-0808 7.0 ML NA NA NA

CH-01 181-0795 2.0 CL NA NA NA

CH-08 178-0036 7.0 CL NA NA NA

CH-04 181-0805 2.0 CL NA NA NA

IR Site 30 b C3S030B050 C072S201 1.0-2.0 GC 42 31 27

C3S030B064 C072S206 3.0-3.5 SP-SM 0 90 10

C3S030B051 C072S200 3.0-4.0 CH 0 5 95

C3S030B059 C072S202 2.5-3.5 CH 0 3 97

C3S030B065 C072S203 4.5-5.5 CH 0 2 98

C3S030B061 C072S204 2.0-3.0 CH 0 5 95

C3S030B076 C072S207 2.5-3.5 CH 0 3 97

C3S030B078 C072S205 3.5-4.0 CL 0 20 80

C3S030B074 C072S208 1.0-2.0 CL 0 4 96

IR Site 31 3122 31066 0.0-2.0 SW 17 73 11

3113 31037 0.0-2.0 SW 24 72 4

3113 31038 2.0-4.0 SW 14 73 13

3104 31007 0.0-2.0 SW 18 71 11

3104 31008 2.0-4.0 SW 15 77 8

3132 31087 0.0-2.0 SW 20 73 6

3132 31088 2.0-4.0 SW 11 78 11

3132 31090 5.0-7.0 SW 10 81 9

3102 31144 0.0-.2.0 SW 21 74 5

3102 31145 2.0-4.0 SW 21 74 5
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Table 2 (continued)

GRAIN SIZE

Boring Sample Depth PERCENTAGE
Site Number Number (feet bgs) Soil Type Gravel Sand Fines a

IR Site 31 3127 31081 0.0-2.0 SW 23 71 6

(continued) 3127 31082 2.0-4.0 SW 2 89 10

3113 31039 4.0-6.0 SM 5 79 16

3122 31068 2.0-4.0 ML 0 27 73

3104 31009 4.0-6.0 ML 0 4 96

IR Site 35 A11SB03 C077S178 2.5-4.0 SP-SM 0 95 5

AllSB03 C077S179 6.5-8.0 SP-SM 0 95 5

A 18SB04 C077S311 2.5-3.0 SP-SM 0 95 5

A23SB15 C077S395 2.5-3.5 SP-SM 0 92 8

A18SB03 C077S308 2.5-3.0 SP-SM 0 94 6

A23SB37 C077S443 2.0-3.5 SP-SM 0 94 6

A02SB02 C077S026 4.0-4.5 SM 5 78 17

A02SB03 C077S028 2.5-4.0 SM 18 67 15

A17SB01 C077S281 0.5-2.0 SM 12 73 15

A17SB01 C077S282 2.5-4.0 SM 0 88 12

A23SB37 C077S444 5.0-6.5 SM 0 73 27

A15SB02 C077S265 2.5-3.5 SC 0 63 37

A15SB02 C077S266 5.0-6.0 CL 0 3 97

A23SB15 C077S396 6.5-7.5 CL 0 15 85

FISCA Annex A38 A38-9.0 9.0 SP-SM 0 90 10

$23 $23-10 10.0 SM 0 77 23

A72 A72-9 9.0 CH 0 2 99

S1 S1-9.5 9.5 CH 0 2 98

S1 S1-15.5 15.5 CH 0 1 99

Notes:
a fines represent a combination of silt and clay
b the soil type results for IR Site 30 reflect the original purpose of the sampling, which included

evaluation of the physical properties of the clay for the vapor transport modeling efforts; the
overlying gravel was not generally collected for geotechnical analysis (BEI 2005)

Acronyms/Abbreviations:
bgs - below ground surface
CH - fat clay
CL - lean clay
FISCA- Fleet and Industrial Supply Center Alameda
GC - clayey gravel
IR- Installation Restoration (Program)
ML - silt
NA - not available
SC - clayey sand
SM - silty sand
SP - poorly graded sand
SW - well graded sand
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bgs below ground surface

CLEAN Comprehensive Long-Term Environmental Action Navy
CTO contract task order

DTSC (California Environmental Protection Agency) Department of Toxic
Substances Control

IR Installation Restoration (Program)
IVP individual value plot

mgikg milligrams per kilogram

NAVFAC Naval Facilities Engineering Command

RI remedial investigation

WRS Wilcoxon rank sum
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Attachment A

SUPPORTINGINFORMATIONFORSTATISTICALANALYSIS

This attachment presents supporting information for the statistical analysis of arsenic data at
Installation Restoration (IR) Program Sites 30 and 31 and data for five additional metals

(cadmium, chromium, iron, lead, and vanadium) at IR Site 31, as presented in Appendix H2. A
site-specific statistical methodology was used to determine whether arsenic concentrations in soil
at IR Sites 30 and 31 are ambient (naturally occurring) or related to Navy activities. The
evaluation was done in three steps.

1. Evaluation of Arsenic Data at IR Sites 30 and 31 - California Environmental
Protection Agency Department of Toxic Substances Control (DTSC) policy was
followed to evaluate the distributional characteristics of arsenic in soil at IR Sites 30
and 31 (DTSC 1997). The DTSC policy sets criteria for determining whether a data
set is from one population and therefore representative of ambient concentrations, or
from multiple populations, which may indicate that releases have occurred.

2. Evaluation of Select Metals at IR Site 31 - The process used for arsenic was also
applied to cadmium, chromium, iron, lead, and vanadium in soil at IR Site 31. These
five metals were included in the statistical evaluation based on regulatory agency
comments on the draft Soil Remedial Investigation (R_I)Report - Revision 1 for
IR Site 31 because the metals were reported at concentrations above a risk-based
screening level, were risk drivers, or were present in groundwater at concentrations
above historical levels.

3. Comparison of IR Sites 30 and 31Arsenic Data With East Housing Area Data - The
concentrations of arsenic in soil at IR Sites 30 and 31 were compared with data from
the East Housing Area. Concentrations of arsenic and other metals in the East
Housing Area can be considered ambient because the area was used only for
residential housing and not for industrial Navy activities. The East Housing Area is
not proposed as a background location for IR Sites 30 and 31 because a background
location is not needed once it has been established that the arsenic concentrations,
considered separately at IR Site 30 and 31, meet DTSC criteria for an ambient
population.

The statistical evaluations are described below. The descriptions are supported by graphs and
tables that are either specific to this attachment or associated with Appendix H2.

Data used in the statistical evaluation are presented in Table A-1 and are ranked from highest to
lowest concentrations. The nondetect results are highlighted, and the value listed is one-half the
reporting limit. A proxy value of one-half the reporting limit was used for all graphs and
calculations with the exception of the Gehan test, which uses the full reporting limit.

The following describes the data sets used in this attachment.

• IR Site 30 - The data set consists of 50 data points from the 0- to 5-foot below
ground surface (bgs) vadose zone data set that was used in the risk assessment
conducted during the RI for IR Site 30 (BEI 2005). One sample was removed from
the data set that was used in the risk assessment because the location of this sample
was the subject of a removal action and the soil is no longer present.

Attach. A - Evaluation of Arsenic and Other Metals in Soil at IR Sites 30 and 31, Alameda Point page A-1
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• [R Site 3] - The data setconsistsof 120datapointsfrom the 0- to 7-foot bgs
vadosezonedata setthat wasusedin therisk assessmentconductedduringthe £J
for ]R Site3] (CDM 2006). Two depthintervalswereevaluated: 2 to 7 feet hgs
and 0 to 7 feet bgs. Soil in the 0- to 2-foot-bgs interval was imported in the early
1990s as construction fill for current housing. Therefore, the upper 2 feet of soil
was not impacted by Navy activities.

• East Housing Area - The data set consists of 21 data points collected from the
surface to 4.5 feet bgs (ERM 2002).

A1 EVALUATION OF ARSENIC DATA AT IR SITES 30 AND 31

This section describes the methodology used to evaluate the distribution of arsenic
concentrations in soil at IR Sites 30 and 31. The primary purpose of the evaluation was to
determine whether arsenic data sets from IR Sites 30 and 31 represent single populations.

The DTSC policy describes criteria for determining whether there are multiple populations
represented by a data set (suggesting contamination) or only a single population (ambient
levels). The policy recommends a multifaceted approach including 1) calculation of the
range and coefficient of variation, 2) distributional testing, and 3) examination of
probability plots. All three approaches were used to evaluate data sets from IR Sites 30
and 31. In addition, a test of outliers was conducted.

A1.1 Range and Coefficient of Variation
DTSC criteria for determining one population include a range of detected values that is
no more than two orders of magnitude (i.e., a ratio of the maximum to minimum value
that does not exceed 100) and a coefficient of variation that is not greater than 1. The
coefficient of variation is equal to the standard deviation divided by the mean. The
arsenic concentration ranges and coefficients of variation for IR Sites 30 and 31 meet
these criteria as follows.

• IR Site 30 - Concentrations range from 0.8 to 56.3 milligrams per kilogram
(mg/kg) (a ratio of 70), and the coefficient of variation is 0.81.

• IR Site 31, 2 to 7 feet - Concentrations range from 2.3 to 42.4 mg/kg (a ratio
of 18), and the coefficient of variation is 0.69.

• IR Site 31, 0 to 7 feet - Concentrations range from 2.3 to 42.4 mg/kg (a ratio
of 18), and the coefficient of variation is 0.69.

Additional summary statistics for IR Sites 30 and 31 are presented in Attachment B
Tables B-4 and B-5, respectively.

A1.2 Distributional Testing
Results of distributional testing (Table A-2) show that IR Sites 30 and 31 arsenic data are
lognormally distributed, without removal of any high values. Probability plots of the
logtransformed data are shown on Figure 2 of the main report. This conformance to the
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lognormal distribution indicates that the arsenic data for each site represent a single
population with no outliers. In fact, the Shapiro-Wilk normality test can be used as an
outlier identification method (Gibbons 1994) where values are removed one at a time
until a normal or lognormal distribution is obtained. Statistica (StatSoft 2004) was used
to conduct the Shapiro-Wilk tests. If there are more than 50 observations, Statistica uses
a modified version of the Shapiro-Wilk test.

In summary, distributional testing indicates that arsenic data for IR Sites 30 and 31
represent single, lognormal populations. Results of distributional testing are presented in
Table A-2.

A1.3 Probability Plots and Outlier Tests

Probability plots of IR Sites 30 and 31 arsenic concentrations in soil are shown on Figure 2
of Appendix H2. The data were logtransformed (natural log) prior to plotting because
distributional testing showed that the data are lognormal. This finding is consistent with
the DTSC policy, which states that trace inorganic constituents (metals) in soil are
generally lognormally distributed.

Cumulative probability plots can be presented in more than one way. On the Figure 2
plots, the natural log of the arsenic concentration is plotted on the y-axis and the expected
normal value is plotted on the x-axis.

The probability plots for IR Sites 30 and 31 show that the arsenic data closely follow the
lognormal distribution (i.e., closely follow the straight line), with only minor gaps and
inflections. It is common for the tails of the distribution to depart from the line, and for
minor gaps and inflections to occur in the data set.

Although distributional testing indicates that there are no outliers in the data, a second
method, Rosner's outlier test, was used to test values at the upper tails of the arsenic
distributions. Rosner's test was conducted in Excel following procedures presented in
United States Environmental Protection Agency's Statistical Methods for Practitioners
(U.S. EPA 2006). Rosner's test was applied to the maximum value in the IR Site 30 data
set and the highest two values in the IR Site 31 data sets (Table A-3). None of these
values were identified as outliers.

Distributional testing was conducted on the data without the suspected outliers to assure
that assumptions of the outlier test were satisfied. Rosner's test requires that the data
without the outlier(s) are normally or lognormally distributed. The IR Sites 30 and 31 data
sets are lognormal both before and after removal of the suspected outliers (Table A-2).

In summary, arsenic data for IR Sites 30 and 31 closely follow the lognormal distribution.
Rosner's test indicates that high values are not outliers, thereby providing additional
evidence that the data represent single populations.
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A1.4 Conclusions

Multiple lines of evidence suggest that arsenic concentrations in soil at IR Sites 30 and 31
represent single, ambient populations. The lines of evidence include range and
coefficient of variation, distributional testing, probability plots, and outlier tests.

A2 EVALUATION OF SELECT METALS AT IR SITE 31

The DTSC methodology, with additional statistics used to evaluate distributions of
arsenic concentrations in soil at IR Sites 30 and 31, was applied to concentrations of five
other metals at IR Site 31: cadmium, chromium, iron, lead, and vanadium. Results of
that analysis are discussed here. Details of the methods are given in Section A1. The
range of detected values and coefficient of variation for the five metals are as follows.

• Cadmium - Observations range from 0.017 to 1.5mg/kg (a ratio of 88), and the
coefficient of variation is 0.80.

• Chromium - Observations range from 3.0 to 197 mg/kg (a ratio of 66), and the
coefficient of variation is 0.67.

• Iron - Observations range from 10,500 to 67,000 mg/kg (a ratio of 6.4), and the
coefficient of variation is 0.35.

• Lead - Observations range from 6.1 to 168 mg/kg (a ratio of 28), and the
coefficient of variation is 1.1.

• Vanadium - Observations range from 2t to 104 mg/kg (a ratio of 5.0), and the
coefficient of variation is 0.37.

The concentration ranges for all five metals are less than two orders of magnitude. The
coefficient of variation is less than 1.0 for all metals except for lead, which has a
coefficient of variation of 1.1. The coefficient of variation for lead does not meet the

DTSC criterion that the coefficient of variation for an ambient population is typically less
than 1.

Results of distributional testing (Table A-4) show that cadmium, chromium, and
vanadium are lognormally distributed at a significance level of 2 percent. This step is not
required by the DTSC policy but is an additional verification that the data are lognormally
distributed and that there are no outliers. A review of the probability plots (Figure A-l)
for those three metals indicates a potential low-end outlier for chromium. Rosner's test
confirmed that the value is an outlier at a significance level of 5 percent (the test statistic,
R, is equal to 3.930, which exceeds the critical value of 3.436). The chromium data
remain lognormally distributed after removal of the low-end outlier; therefore,
assumptions of Rosner's test are satisfied.

Probability plots for each of the five IR Site 31 metals are shown on Figure A-1. The
logtransformed data were used because, based on the Shapiro-Wilk test statistic (Table A-4),
the lognormal distribution provides a better fit than the normal distribution in all five
instances. A probability plot of iron data for pink background soil is also presented.
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The probability plots indicate that cadmium, chromium, and vanadium belong to one
population, which is supported by the distributional tests. Iron and lead, however, appear
to have multiple populations. The probability plot for iron in background soil also
indicates the presence of multiple populations.

A3 COMPARISONOF IR SITES30 AND31 ARSENICDATAWITH
EAST HOUSING AREA DATA

This section describes the methodology used to compare arsenic concentrations in soil at
IR Sites 30 and 31 with concentrations in soil at the East Housing Area. As noted earlier,
East Housing Area data are not proposed as a background data set. This comparison is
for informational purposes because the East Housing Area is near IR Sites 30 and 31 and
has similar arsenic concentrations. A statistical similarity in arsenic concentrations
supports the evidence that arsenic at IR Sites 30 and 31 is naturally occurring.

Statistical comparisons were conducted for the vadose zone soil intervals used in the risk
assessments, which were 0 to 5 feet bgs for IR Site 30 and 2 to 7 feet bgs for IR Site 31.
Arsenic concentration data for the East Housing Area were attained from samples
collected at 0 to 4.5 feet bgs.

Three two-population statistical tests (Wilcoxon rank sum [WRS] test, Gehan test, and
two-sample t-test) were conducted to compare the IR Sites 30 and 31 arsenic data with
East Housing Area arsenic data. The tests were conducted to determine whether the
populations of data from IR Sites 30 and 31 have concentrations that are statistically
greater than those from the East Housing Area. The WRS and two-sample t-tests were
conducted using Statistica, and the Gehan test was performed in Excel. Each test is
described in more detail below.

Summary statistics for the arsenic data used in the comparisons are presented in
Attachment B Tables B-4 (IR Site 30), B-5 (IR Site 31), and B-6 (East Housing
Area). IR Site 30 has 50 arsenic observations, all of which are detects, and IR Site 31
has 120 arsenic observations, all of which are detects. Twelve of the 21 East Housing
Area arsenic observations are detects, resulting in a detection frequency of 57 percent.

Statistical comparisons were conducted with and without the maximum East Housing
Area arsenic value of 40.7 mg/kg. The maximum value is not a statistical outlier. If the
maximum value were an outlier, then the Shapiro-Wilk test would not conclude that the
data are lognormally distributed (see Section A1.2). A single high value in 21 samples is
not unexpected. The next highest arsenic value is 20 mg/kg. Nevertheless, there could be
a perception that this value is an outlier. Therefore, the two-sample statistical
comparisons were conducted both with and without this value.

A3.1 Evaluation of Nondetect Observations

Nondetect observations in the East Housing Area data were evaluated to assure that they
would not produce misleading conclusions when used in the statistical analysis. Nine of

Attach. A - Evaluation of Arsenic and Other Metals in Soil at IR Sites 30 and 31, Alameda Point page A-5
06/29/07 9:20 AM kw I:\word processing_reports_alameda\cto089_arseniceval\draff final - juty07_attachments_ttachrnenl a_attachmenta.doc



CLEAN 3
CTO-0089/0032
July 2007

Supporting Information for Statistical Analysis

the 21 East Housing Area arsenic observations are nondetects; five nondetects have a
reporting limit of 10 mgikg, and the remaining four have a reporting limit of 20 mg/kg.

Individual value plots (IVPs) of the nondetect and detected concentrations for the
East Housing Area are shown on Figure A-2. A proxy value of one-half the reporting limit
was used for all nondetects. (One-half the reporting limit was used for the nondetects in all
graphs and statistical calculations with the exception of the Gehan test, which uses data at
the reporting limit.) The IVPs show that nondetect proxy values are generally lower than
the detects. Table A-1 supports the graphical analysis; only one detected observation,
9.96 mg/kg, is lower than the maximum nondetect proxy value of 10 mg/kg. Based on this
evaluation, all nondetects were retained in the East Housing Area data set. The IVPs were
produced using Minitab (2004).

A3.2 Box Plots

Box plots were constructed for all data sets to provide a visual representation of the data.
It is important to have a visual representation of data to evaluate in conjunction with
statistical comparisons. Therefore, box plots are often used by statisticians to aid in the
interpretation of statistical comparison results; however, decisions are not made on the

box plots alone. Statistica (StatSofl 2004) was used to generate the box plots. The plots
(Figure A-2) were constructed using both the original and logtransformed data. The
standard box plot was used in this analysis. The box itself contains the center 50 percent
of data (i.e., the interquartile range), and the median is indicated as a horizontal line
within the box. The top edge of the box is the 75thpercentile, and the bottom edge is the
25 th percentile. Vertical lines, sometimes called whiskers, extend to the last observation
within one step beyond either end of the box. A step is 1.5 times the height of the box.
Data points that fall outside the step are plotted individually. Although these individual
points on box plots are commonly referred to as outliers, they may or may not be
statistical outliers. Hypothesis tests such as the Rosner's test should be used to identify
statistical outliers.

A3.3 Wilcoxon RankSum Test
There are two versions of the WRS test: the exact test and the large-sample
approximation. If the size of the smaller sample does not exceed 20 and the size of the
larger sample does not exceed 40, the exact version of the WRS test is used. Otherwise,
the large-sample approximation version of the test is appropriate. The large-sample
approximation is appropriate for this analysis. More details regarding the WRS test are
presented in Statistical Methods for Environmental Pollution Monitoring (Gilbert 1987)
and the Naval Facilities Engineering Command (NAVFAC) guidance (NAVFAC 2002).

Results of the WRS tests are presented in Table A-4. The WRS tests were conducted as
described below.

• The null and alternative hypotheses were expressed as follows.

- H0: the median arsenic concentration in site samples is less than or equal to
the median arsenic concentration in East Housing Area samples.
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- HA: the medianarsenic concentration in site samplesis greater than the
medianarsenicconcentrationin EastHousingArea samples.

• A significancelevel (ct)of 0.05was selectedforthe test.

• Samplesizeswereindicatedas nl andn2 forsite andEastHousingArea data,
respectively.

• Siteand EastHousingAreadata were combinedand ranked.

• The test statistic,WRS,was calculatedas the sumof ranksfor the sitedata
(designatedas "RankSumSite" in Statisticaoutput).

• ZRS,whichis the largesamplestatisticadjustedforties, wascalculatedfrom
WRSas shownin equation18.9in Gilbert(1987)(designatedas "Z adjusted"in
Statisticaoutput).

• Z___,wasobtainedfromTable A-1in Gilbert(1987),whichgives Z valuesfor
varyinglevelsof a.

• Howasrejectedand HAwasacceptedif ZRS_>Zl._.

The null hypothesis was accepted in all cases, indicating that the median arsenic
concentrations at IR Sites 30 and 31 are less than or equal to the median arsenic
concentration at the East Housing Area, both with and without the maximum value in the
East Housing Area data set.

Box plots were examined to assure that the upper tails of the site data are not higher than
the upper tails of the East Housing Area data. This evaluation was conducted because the
WRS test primarily identifies differences in central tendency rather than differences in
tails of the distributions.

There are a few samples from IR Sites 30 and 31 with concentrations of arsenic that are
higher than concentrations in the East Housing Area. These results can be attributed to
differences in sample size, which is considered in the statistical approaches. There are
50 arsenic observations at IR Site 30, and 71 arsenic observations at IR Site 31, compared
with 21 arsenic observations at the East Housing Area. As sample size increases, there is
an increase in the number of observations at the tails of the distribution (DTSC 1997).
This fact explains why, although IR Sites 30 and 31 appear to have higher arsenic
concentrations, results of the statistical analysis support the conclusion that the
populations are the same as the East Housing Area. None of the WRS conclusions were
changed based on inspection of the box plots.

A3.4 Gehan Test

The Gehan test is specifically intended for two-sample comparisons of data sets with
nondetect data at multiple reporting limits. There are no nondetect data in the IR Sites 30
and 31 data sets. The East Housing Area data set has nine nondetects (21 samples),
resulting in a detection frequency of 57 percent. The nondetects are present at reporting

_, limits of either 10 or 20 mg/kg. Proxy values such as one-half the reporting limit are not
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used in the Gehan test. Rather, each data point is coded as a nondetect (at the reporting
limit) or as a detect.

Results of the Gehan tests are presented in Table A-4. The null and alternative
hypotheses are the same as those used for the WRS test. The Gehan tests were conducted
in accordance with NAVFAC guidance (NAVFAC 2002) as summarized below.

• Thenull and alternativehypotheseswere expressedas follows.

- H0: themedianarsenicconcentrationin sitesamplesis lessthan or equalto
themedianarsenicconcentrationin EastHousingAreasamples.

- HA:the medianarsenicconcentrationin sitesamplesis greaterthanthe
medianarsenicconcentrationin EastHousingArea samples.

• A significancelevel (ct)of 0.05was selectedfor the test.

• IR Sites30 and 31and EastHousingArea datawerecombinedand rankedfrom
smallestto largest. The lessthan (<) signonthe nondetectswas disregarded
whenrankingthe data.

• The test statistic, G, was calculated according to equations presented in
NAVFAC guidance (NAVFAC 2002).

• Zl-_was obtainedfromTable C1in NAVFACguidance(NAVFAC2002),
whichgivesZ valuesforvaryinglevelsof ct.

• Howasrejectedand HAwasacceptedif G> Zl._.

The null hypothesis was accepted in all cases, indicating that the median arsenic
concentrations at IR Sites 30 and 31 are less than or equal to the median arsenic
concentration at the East Housing Area, both with and without the maximum value in the
East Housing Area data set.

A3.5 Two-Sample t-Test
The two-sample t-test is a useful procedure for conducting two-sample comparisons if
both data sets follow either the normal or lognormal distribution (NAVFAC 2002). The
WRS and Gehan tests compare medians, whereas the two-sample t-test compares means.
For this reason, the tails of the distribution are given more consideration in the t-test than
in either the WRS or Gehan test.

The Shapiro-Wilk test evaluated the distribution of the arsenic data sets used in the two-
sample t-tests. Arsenic concentrations at IR Sites 30 and 31 are lognormally distributed
assuming a significance level of 5 percent. The East Housing Area data are
approximately lognormally distributed with a probability value (p-value) of 0.043.1 With

' The significance level is the probability of rejecting the null hypothesis when it is in fact true. In this case, the

null hypothesis states that the data are normally (or lognormally) distributed. The p-value is the smallest level
of significance that would have allowed the null hypothesis to be rejected. So for the p-value of 0.043, the null

hypothesis would be rejected at a significance level of 5 percent, but accepted at a significance level of
4 percent.
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the maximum value removed, however, East Housing .Area data are not lognormally
distributed (they fit the normal distribution). Results of distributional testing are
presentedin Table A-2.

Based on results of the distributional testing, the two-sample t-test was used to compare
]R Sites 30 and 31 arsenic data with the East Housing Area arsenic data. The data were
logtransformed prior to conducting the comparisons. The two-sample t-test was not used
to compare ]R Sites 30 and 31 data with the East Housing Area data set with the
maximum value removed, becausethat data set is not lognormally distributed.

The t-test can be performed by assuming that the variances of the data sets are either
equal or unequal. Levene's test for variances (U.S. EPA 2006) was conducted and the
variances were shown to be equal. (The null hypothesis of equal variances is accepted if
p > 0.05, and p-values of 0.14 and 0.26 were achieved for IR Sites 30 and 31,
respectively.) Levene's test and the two-sample t-test were conducted using Statistica.
Results of the two-sample t-test are presented in Table A-4.

The null and alternative hypotheses are different from hypotheses used with the WRS and
Gehan tests because the two-sample t-test compares mean (rather than median)
concentrations. The two-sample t-tests were conducted as summarized below.

• The null and alternative hypotheses were expressed as follows.

- Ho: the mean arsenic concentration in site samples is less than or equal to
_' the mean arsenic concentration in East Housing Area samples.

- HA: the mean arsenic concentration in site samples is greater than the mean
arsenic concentration in East Housing Area samples.

• A significance level (ct) of 0.05 was selected for the test.

• The test statistic, T, was calculated using Statistica (StatSoft 2004).

• tcpaxwas obtained from Table C-9 in NAVFAC guidance (NAVFAC 2002).

• H0was rejected and HAwas accepted if T > tcpaa-.

The null hypothesis was accepted in both cases, indicating that the mean arsenic
concentrations at IR Sites 30 and 31 are less than or equal to the mean arsenic
concentration at the East Housing Area.

A3.6 Conclusions

Results of the three statistical approaches, with and without the highest value in the
East Housing Area data set, are as follows.

• IR Site 30 - All three statistical tests found that the arsenic concentrations are
less than or equal to those from the East Housing Area.

• IR Site 31 - All three statistical tests found that the arsenic concentrations are
less than or equal to those from the East Housing Area.

Attach. A - Evaluation of Arsenic and Other Metals in Soil at IR Sites 30 and 31, Alameda Point page A-9
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Cumulative Probability Plot of Site 31 Cadmium Data
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Cumulative Probability Plot of Site 31 Chromium Data
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Cumulative Probability Plot of Site 31 Iron Data
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Cumulative Probability Plot of Site 31 Lead Data
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CumulativeProbability Plot of Site 31 Vanadium Data
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BoxPlotsof ArsenicConcentrations(nontransformeddata)
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TableA-1
ArsenicConcentrationsat IR Sites30 and 31 andthe EastHousingArea

{concentrationsin milligramsper kilogram)

LN
LN LN East East

LN IR Site 31 IR Site 31 IR Site 31 IR Site 31 Housing Housing

IR Site 30 1R Site 30 2--7 ft bgs 2-7 ft bgs 0-7 ft bgs 0-7 rt bgs Area Area
56.30 4.031 42.40 3.747 42.400 3.747 40.7 3.706
36.10 3.586 42.10 3.740 42,1 O0 3.7.40 20 2.996
34.60 3.544 30.80 3.428 32.600 3.4,84 19.8 2.986
33.90 3.523 29.80 3.395 30,800 3.428 16.7 2.815
32.80 3.490 26.30 3.270 29.800 3.395 16.5 2.803
31.00 3.434 23.80 3.170 27.200 3.303 15.4 2.734
27.00 3.296 23.70 3.165 26.800 3.288 15.1 2.715
25.50 3.239 18.80 2.934 26.300 3.270 14.8 2.695
22.70 3.122 17.40 2.856 23.800 3.170 14 2.639
20.90 3.040 17.40 2.856 23.700 3.165 13.9 2.632
19.20 2.955 15.90 2.766 18.800 2.934 13.2 2.580
17.10 2.839 14.70 2.688 18.400 2.c_12
16.80 2.821 14.40 2.667 17.400 2.856
14.70 2.688 13.90 2.632 17.400 2.856
14.40 2.667 13.60 2.610 16.700 2.815
14.40 2.667 13.20 2.580 15.900 2.766 9.96 2.299
!3.90 2.632 12.50 2.526 15.500 2.741
13.30 2.588 12.50 2.526 15.300 2.728
13.10 2.573 1.80 2.468 14.700 2.688
13.00 2.565 1.60 2.451 14.400 2.667
12.70 2.542 1.50 2.442 14.300 2.660

...... 11.30 2.425 1.50 2.442 14.200 2.653 -- --
11.10 2.407 0.70 2.370 14.100 2.646 -- --
10.50 2.351 0.70 2.370 13.900 2.632 -- --
10.10 2.3!3 0.10 2.313 13.900 2.632 -- --
9.70 2.272 9.80 2.282 13.600 2.610 -- --
9.70 2.272 9.70 2.272 13.400 2.595 -- --
9.50 2.251 9.70 2.272 13.200 2.580 -- --
9.30 2.230 9.60 2.262 13.200 2.580 -- --
9.10 2.208 9.40 2.241 12.500 2.526 -- --
8.60 2.152 9.10 2.208 12.500 2.526 -- --
7.90 2.067 9.00 2.197 12.500 2.526 -- --
7.80 2.054 8.30 2.116 12.000 2.485 -- --
7.60 2.028 8.30 2.116 11.900 2.477
7.40 2.001 8.10 2.092 11.800 2.468 -- --
7.30 1.988 7.70 2.041 11.600 2.451 -- --
7.30 1.988 7.40 2.001 11.500 2.442 -- --
7.10 1.960 7.10 1.960 11.500 2.442 -- --
6.50 1.872 6.90 1.932 11.500 2.44.2 -- --
5.60 1.723 6.80 1.917 11.500 2.44.2 -- --
5.30 1.668 6.70 1.902 11.500 2.442 -- --
5.00 1.609 6.30 1.841 11.200 2.416 -- --
4.40 1.482 6.20 1.825 11.1O0 2.407 -- ---
4.30 1.459 6.20 1.825 10.800 2.380 ....
3.90 1.361 6.20 1.825 10.800 2.380 -- --
3.30 1.194 6.10 1.808 10.700 2.370 -- -
2.00 0.693 5.90 1.775 10.700 2.370 -- .--
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Table A-1
Arsenic Concentrations at IR Sites 30 and 31 and the East Housing Area

(concentrations in milligrams per kilogram)

LN
LN LN East East

LN IR Site 31 IR Site 31 IR Site 31 IR Site 31 Housing Housing

IR Site 30 IR Site 30 2-7 ft bgs 2-7 ft bgs 0-7 ft bgs 0-7 ft bgs Area Area
1.60 0.470 5.70 1.740 10.600 2.361 -- --
1.60 0.470 5.40 1.686 10.300 2.332 -- --
0.80 -0.223 5.00 1.609 10.200 2.322 -- --
-- -- 5.00 1.609 10.1O0 2.313 -- --
-- -- 4.90 1.589 9.800 2.282 -- --
-- -- 4.90 1.589 9.700 2.272 -- --
-- -- 4.90 ! .589 9.700 2.272 -- --
__ i 4.70 1.548 9.600 2.262 -- --
-- -- 4.60 1.526 9.500 2.251 -- --
-- -- 4.50 1.504 9.400 2.241 -- --
-- -- 4.40 1.482 9.400 2.241 -- --
-- -- 4.30 1.459 9.100 2.208 -- --
-- -- 3.90 1.361 9.000 2.197 -- --
-- -- 3.70 1.308 9.000 2.197 -- --
-- -- 3.50 1.253 8.700 2.163 -- --
-- -- 3.50 1.253 8.600 2.152 -- --
-- -- 3.50 1.253 8.300 2. l 16 -- --
-- -- 3.40 1.224 8.300 2.116 -- --
-- -- 3.20 1.163 8.200 2.104 -- --
-- -- 3.00 1.099 8.200 2.104 -- --
-- -- 2.90 1.065 8.1O0 2.092 -- --
-- -- 2.90 1.065 8.1O0 2.092 -- --
-- -- 2.80 1.030 8.100 2.092 -- --
-- -- 2.30 0.833 7.900 2.067 -- --
.... 7.700 2.041 -- --
.... 7.700 2.041 -- --
.... 7.500 2.015 -- --
.... 7.500 2.015 -- --
.... 7.400 2.001 -- --
.... 7.300 1.988 -- --
.... 7.200 1.974 -- --
.... 7.1O0 1.960 -- --
.... 6.900 1.932 -- --
.... 6.900 1.932 -- --
.... 6.800 1.917 -- --
.... 6.800 1.917 -- --
.... 6.700 1.902 -- --
.... 6.700 1.902 -- --
.... 6.300 1.841 -- --
.... 6.300 1.841 -- --
.... 6.200 1.825 -- --
.... 6.200 1.825 -- --
.... 6.200 1.825 -- --
.... 6.1O0 1.808 -- --
.... 5.900 1.775 -- --
.... 5.700 1.740 -- ---
.... 5.400 1.686 -- --
.... 5.000 1.609 -- --
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Table A-1
Arsenic Concentrations at IR Sites 30 and 31 and the East Housing Area

(concentrations in milligrams per kilogram)

LN
LN LN East East

LN IR Site 31 IR Site 31 IR Site 31 IR Site 31 Housing Housing
IR Site 30 IR Site 30 2-7 ft bgs 2-7 ft bgs 0-7 ft bgs 0-7 ft bgs Area Area

.... 5.000 1.609 -- --

.... 4.900 1.589 -- --

.... 4.900 1.589 -- --

.... 4.900 1.589 -- --

.... 4.700 1.548 -- --

.... 4.600 1.526 -- --

.... 4.600 1.526 -- --

.... 4.600 1.526 -- --

.... 4.500 1.504 -- --

.... 4.500 1.504 -- --

.... 4.400 1.482 -- --

.... 4.300 1.459 -- --

.... 3.900 1.361 -- --

.... 3.700 1.308 -- --

.... 3.700 1.308 -- --

.... 3.500 1.253 -- --

.... 3.500 1.253 -- --

.... 3.500 1.253 -- --

.... 3.400 1.224 -- --

.... 3.200 1.163 -- --

.... 3.000 1.099 -- --

.... 2.900 1.065 -- --

.... 2.900 1.065 -- --

.... 2.800 1.030 -- --

.... 2.300 0.833 -- --

Note:
* shaded cells indicatenondetectresultsat one-halfthe reportinglimit

Acronyms/Abbreviations:
bgs - below groundsurface
ft - feet
IR- InstallationRestoration(Program)
LN - natural Iogtransformed
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Table A-2

Results of Distributional Testing

Are Data Number of Shapiro-Wilk
Data Set Description Logtransformed? Observations W Statistic P-value Conclusiona

IR Site 30 No 50 0.835 0.000 Datanot normal
IR Site 30, highest value removed No 49 0.875 0.000 Data not normal
IR Site 31 (2-7 ft bgs) No 71 0.763 0.000 Data not normal
IR Site 31 (2-7 ft bgs), highest 2 values removed No 69 0.838 0.000 Data not normal
IR Site 31 (0-7 ft bgs) No 120 0.797 0.000 Data not normal
IR Site 31 (0-7 ft bgs), highest 2 values removed No 118 0.858 0.000 Data not normal
East Housing No 21 0.791 0.000 Data not normal
East Housing, highest value removed No 20 0.911 0.068 Data are normal

IR Site 30 Yes 50 0.968 0.193 Data are lognormal
IR Site 30, highest value removed Yes 49 0.954 0.052 Data are lognormal
IR Site 31 (2-7 ft bgs) Yes 71 0.976 0.190 Data are lognormal
IR Site 31 (2-7 ft bgs), highest 2 values removed Yes 69 0.981 0.380 Data are lognormal
IR Site 31 (0-7 ft bgs) Yes 120 0.987 0.324 Data are lognormal
IR Site 31 (0-7 ft bgs), highest 2 values removed Yes 118 0.988 0.421 Data are lognormal
East Housing Yes 21 0.905 0.043 Data not lognonnalb
East Housing, highest value removed Yes 20 0.853 0.006 Data not lognormal

Notes:

a null hypothesis: data are normal(Iognormal);
acceptnullhypothesisif p-value> selectedsignificancelevelof 0.05;
rejectnullhypothesisif p-value<selectedsignificancelevelof 0.05

b null hypothesisrejectedby a narrowmargin;dataare Iognormalat a significancelevelof 4 percent

Acronyms/Abbreviations:
bgs- belowgroundsurface
ft - feet
IR- InstallationRestoration(Program)
p - probability
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Table A-3
Results of Rosner's Outlier Test

Number of Test Critical
Are Data Potential Statistic, Value,

Data Set Description Logtransformed? Outliers R 7. Conclusion*

IR Site 30 - highest value removed Yes l 2.016 3.130 Highest value is
not an outlier

IR Site 31 (2-7 ft bgs) - highest 2 values removed Yes 2 2.572 3.255 Highest 2 values
are not outliers

1RSite 31 (0--7ft bgs) - highest 2 values removed Yes 2 2.680 3.430 Highest 2 values
are not outliers

Note:
* null hypothesis:there are nooutliers in the data;

accept null hypothesisif R <--,k;
reject null hypothesisif R > ,k

Acronyms/Abbreviations:
bgs - below groundsurface
ft - feet
IR - InstallationRestoration(Program)
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Table A-4

Results of Distributional Testing for Select Metals at IR Site 31

Are Data Number of Shapiro-Wilk
Data Set Description Logtransformed? Observations W Statistic P-value Conclusiona

IR Site 31 - Cadmium No 120 0.827 0.000 Data notnormal
tR Site 31 - Chromium No 120 0.891 0.000 Data notnormal
IR Site 31 - Chromium- lowestvalue removed No 119 0.885 0.000 Data notnormal
IR Site 31 -Iron No 120 0.962 0.002 Data notnormal
IR Site 31 - Lead No 120 0.650 0.000 Data notnormal
IR Site 31 -Vanadium No 120 0.948 0.000 Data notnormal

IR Site 31 -Cadmium Yes 120 0.975 0.026 Data are notIognormalb
IR Site 31 -Chromium Yes 120 0.977 0.038 Data are not IognormaP
IR Site 31 - Chromium- lowestvalue removed Yes 119 0.988 0.356 Data are Iognormal
IR Site 31 -Iron Yes 120 0.964 0.003 Data are not lognormal
IR Site 31 - Lead Yes 120 0,941 0.000 Data are not Iognormal
IR Site 31 -Vanadium Yes 120 0.986 0.264 Data are Iognormal

Notes:

a nullhypothesis:data are normal(Iognormal)
acceptnullhypothesisif p-value > selectedsignificancelevelof 0.05
rejectnullhypothesisif p-value-<selectedsignificancelevelof 0.05

b nullhypothesisrejectedby a narrowmargin;data are Iognormalat a significancelevelof2 percent

Acronyms/Abbreviations:
IR- InstallationRestoration(Program)
p - probability
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Table B-1

Summary Statistics a for PRC Pink Background Data

SAMPLE SIZE Detection CENSORED DATA DETECTED DATA DETECTED AND CENSORED DATA b

Metal Detected Total Frequency Min Max Min Max Median b Q95b Meanc SDc CV UCL95 d
aluminum 55 55 100% N/A N/A 1,760 22,600 5,230 13,960 5,799.87 374.73 0.06 6,521.20
antimony 18 55 33% 0.46 11.00 0.70 8.60 2.60 9.50 2.77 0.66 0.24 3.82
arsenic 45 55 82% 0.59 10.00 0.44 15.60 1.70 9.14 2.58 0.38 0.15 4.21
barium 55 55 100% N/A N/A 6.91 156.00 32.50 93.68 41.33 3.15 0.08 47.55
beryllium 28 55 51% 0.15 1.00 0.25 1.47 0.58 1.27 0.50 0.37 0.75 0.61
cadmium 11 55 20% 0.08 1.19 0.10 3.19 0.33 1.72 0.36 0.09 0.24 0.71

calcium 55 55 100% N/A N/A 816 66,600 2,400 16,800 3,805.34 419.95 0.11 4,704.82
chromium 55 55 100% N/A N/A 15.60 66.70 29.20 54.84 30.31 1.23 0.04 32.56
cobalt 48 55 87% 3.96 5.70 3.02 49.70 4.70 14.30 5.68 0.45 0.08 6.58
copper 52 55 95% 8.80 10.20 3.12 49.10 6.91 39.14 8.95 0.77 0.09 10.51

iron 55 55 100% N/A N/A 4,500 27,900 8,590 22,280 10,108.88 555.72 0.05 11,154.70
lead 51 55 93% 1.90 3.00 0.47 165.00 3.20 37.66 7.05 1.20 0.17 9.98

magnesium 55 55 100% N/A N/A 1,290 8,800 2,320 7,304 2,859.91 166.36 0.06 3,175.36
manganese 55 55 100% N/A N/A 55.50 748.00 108.00 383.00 145.19 11.12 0.08 167.20
mercury 7 54 13% 0.05 0.27 0.06 2.71 0.10 0.52 0.11 0.02 0.23 0.36
molybdenum 0 16 0% 2.80 5.20 N/A N/A 3.10 5.20 N/A N/A N/A N/A
nickel 55 55 100% N/A N/A 11.50 80.40 24.30 55.72 27.22 1.25 0.05 29.53
potassium 55 55 100% N/A N/A 209 2,480 691 1,232 740.63 42.05 0.06 820.09
selenium 0 55 0% 0.18 10.00 N/A N/A 0.42 1.70 N/A N/A N/A N/A
silver 11 55 20% 0.18 5.20 0.32 5.64 0.54 2.22 0.53 0.12 0.22 1.12

sodium 54 55 98% 520 520 62.60 !,580 325 1,230 4!1.8! 40.19 0.10 495.34
thallium 0 55 0% 0.11 10.00 N/A N/A 0.30 0.50 N/A N/A N/A N/A
titanium 1 1 100% N/A N/A 518 518 518 518 N!A N!A N/A N/A
vanadium 55 55 100% N/A N/A 10.50 55.30 21.00 47.34 22.52 1.07 0.05 24.50
zinc 54 55 98% 18.00 18.00 9.98 191.00 20.60 67.48 25.68 1.85 0.07 29.27

Source:

TetraTech EM Inc. 2004. Final RemedialInvestigationReport,Sites 6, 7, 8, and 16,AlamedaPoint,Alameda,California. Appendix E, Table E-2: Summary
Statisticsfor Pink SoilData Set. November18.

References:

Gilbert,R.O. 1987. StatisticalMethodsfor EnvironmentalPollutionMonitoring. NewYork: JohnWiley& Sons, Inc.
U.S. EnvironmentalProtectionAgency. 1992. SupplementalGuidanceto RAGS: Calculatingthe ConcentrationTerm. IntermittentBulletin,Volume 1,

Number1. Publication9285.7-081.

--. 2002. CalculatingExposurePoint Concentrationsat HazardousWasteSites. OSWER9285.6-10.WashingtonDC. December.
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Table B-1

Summary Statistics a for PRC Pink Background Data

Notes:

a units are mg/kg; for samples with less than 15 percent censored data, one-half the reportinglimitis substituted for each nondetect measurement in all
calculations; for higher frequencies of censored data, all calculations were performed using stochastic modeling, following the "bounding" approach for
U.S. EPA (2002), as described below under note d; no calculations of the mean, SD, CV, or UCL95are performed for sample sizes less than 3 or detection
frequencies of zero

b estimated for all samples using a nonparametnc approach, based on rank ordering of the data (reported values used for all censored data)

c for all samples with at least one detection, calculated using distribution-dependent formulae; for confirmed or estimated normal distributions with fewer than
15 percent censored data, calculated using equations 4.3 (mean) and 4.4 (standard deviation) inGilbert (1987); for confirmed or estimated Iognormal
distributions with fewer than 15 percent censored data, these are the minimum variance unbiased (MVU) estimators, following equations 13.3 (mean) and

13.5 (standard deviation) in Gilbert (1987); all other calculations use the median values generated from 2,000 iterations of a Monte Carlo model, following the
"bounding" approach described in U.S. EPA (2002)

d for confirmed or estimated normal distributions with fewer than 15 percent censored data, calculated using equation 11.6 in Gilbert (1987); for confirmed or

estimated Iognormal distributions with fewer than 15 percent censored data, calculated using Land's method (U.S. EPA 1992, Gilbert 1987); calculations for all
cases with greater than 15 percent censored data use the 95th percentile generated from 2,000 iterations of a Monte Carlo model, following the "bounding"
approach described in U.S. EPA (2002); calculations are based on either normal or Iognormal (nonparametric Chebyshev inequality) model equations

Acronyms/Abbreviations:
CV - coefficient of variation (SDimean)

max - maximum concentration reported

mg/kg - milligrams per kilogram
min - minimum concentration reported

N/A- not applicable

OSWER - Office of Solid Waste and Emergency Response

PRC - PRC Environmental Management, Inc.

Q95 - 95th quantile

RAGS - (U.S. EPA) Risk Assessment Guidance for Superfund
SD - standard deviation

UCL95 - 95 percent upper confidence limit of the mean
U.S. EPA- United States Environmental Protection Agency
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Table B-2

Summary Statisticsafor PRC Yellow Background Data

SAMPLE SIZE Detection CENSORED DATA DETECTED DATA DETECTED AND CENSORED DATA b

Metal Detected Total Frequency Min Max Min Max Median Q95 Mean SD CV UCL95 c
aluminum 49 49 100% d __ 3,830 13,300 5,220 12,250 6,308 2,389 0.38 7,796

antimony 3 49 6% 1.3 7.3 1.3 7 6 7 6 1.40 0.24 3
arsenic 20 49 41% 10 12 1.1 33 11 25 11 6 0.52 12
barium 42 49 86% 21 24 21 260 30 78 40 36 0.89 61

beryllium 8 49 16% 1 1.2 0.30 1.3 1.00 1.20 1.00 O.15 O.l 5 0.68
cadmium 12 49 24% 0.355 1.2 0.33 3 1.0 2 1.1 0.40 0.38 0.98
chromium 49 49 100% -- -- 23 70 31 45 33 7 0.22 37
cobalt 18 49 37% 5 7.6 4 11 5 9 6 1.4 0.23 6

copper 47 49 96% 5.5 5.6 5 49 12 48 17 12 0.71 20
iron 49 49 100% -- -- 7,150 20,800 9,050 18,850 10,590 3,567 0.34 12,811
lead 49 49 100% -- -- 4 752 23 175 49 109 2.23 117

manganese 49 49 100% -- -- 66 330 109 315 141 72 0.5 l 186
mercury 5 8 63% 0.05 O.15 0.05 O.18 O.10 O.18 O.11 0.05 0.47 O.13
nicke! 49 49 100% -- 20 71 25 48 28 9 0.33 34
selenium 0 49 0% O.167 23 ........
silver 6 49 12% O.18 6 O.18 30 5 8 5 4 0.81 6
thallium 0 49 0% 0.215 12 ........
vanadium 49 49 100% -- -- 17 50 23 47 26 8 0.30 31
zinc 49 49 100% -- -- 17 140 34 125 49 32 0.66 69

Notes:

a units are mg/kg

b summary statistics were compiled from ProUCL and Statistica model output; for censored data, one half the detection limit was used in calcutations

c the UCL95 was selected from ProUCL based on a heirarchy established by U.S. EPA; the t-statistic was used for normally distributed data, the
H-statistic was used for Iognormally distributed data, the approximate gamma was used for data following a gamma distribution, and the
95% Chebyshev was used for nonparametric data sets

dash indicates not applicable
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Table B-2

Summary Statistics afor PRC Yellow Background Data

Acronyms/Abbreviations:
CV - coefficient of variation (SD/mean)

max- maximum concentration reported

mg/kg - milligrams per kilogram

min - minimum concentration reported

PRC - PRC Environmental Management, Inc.
Q95 - 95th quantile
SD - standard deviation

UCL95 - 95 percent upper confidence limit of the mean

U.S. EPA - United States Environmental Protection Agency
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Table B-3

Summary Statisticsa for PRC Blue BackgroundData

SAMPLE SIZE Detection CENSORED DATA DETECTED DATA DETECTED AND CENSORED DATAb

Metal Detected Total Frequency Min Max Min Max Medianb Q95b Meanc SDc CV UCL95d
aluminum 88 88 100% N/A N/A 2,880.00 26,800.00 4,965.00 16,000.00 6,417.49 352.02 0.05 7,073.70
antimony 2 88 2% 0.46 9.20 0.89 1.00 2.40 7.71 2.16 0.39 0.18 2.90
arsenic 33 88 38% 0.61 13.00 0.74 23.00 2.90 16.55 4.59 0.95 0.21 6.39
barium 85 88 97% 24.00 25.00 0.30 198.00 38.75 114.60 53.01 5.04 0.10 63.26

beryllium 25 88 28% 0.20 1.30 0.09 0.77 0.30 1.20 0.37 0.06 0.15 0.49
cadmium 29 88 33% 0.06 1.30 0.10 0.82 0.30 1.20 0.40 0.08 0.19 0.49
calcium 88 88 100% N/A N/A 1,360.00 19,200.00 2,600.00 14,165.00 3,883.74 267.39 0.07 4,201.93
chromium 88 88 100% N/A N/A 11.40 81.70 29.50 64.26 33.50 1.25 0.04 35.74
cobalt 66 88 75% 3.94 6.80 1.90 14.00 5.35 12.04 5.37 0.45 0.08 6.45

copper 83 88 94% 5.80 6.30 4.20 89.40 9.70 40.35 13.12 1.07 0.08 15.23
iron 88 88 100% N/A N/A 760.00 26,900.00 8,140.00 20,995.00 10,072.09 548.13 0.05 11,092.99
lead 27 88 31% 1.40 6.80 1.30 41.00 5.90 13.01 5.31 0.88 0.17 7.54

magnesium 88 88 100% N/A N/A 1,510.00 42,400.00 2,240.00 6,503.00 2,867.67 154.94 0.05 3,156.01
manganese 88 88 100% N/A N/A 50.00 1,060.00 108.50 340.75 143.63 8.45 0.06 159.52
mercury 0 22 0% 0.07 0.18 N/A N/A 0.17 0.18 N/A N/A N/A N/A
molybdenum 0 85 0% 0.31 6.50 N/A N/A 1.40 6.20 N/A N/A N/A N/A
nickel 88 88 100% NiA NiA i 1.60 88.50 23.80 64.13 29.17 1.35 0.05 31.64

potassium 87 88 99% 610.00 610.00 310.00 6,382.00 769.50 2,310.00 902.98 50.21 0.06 996.73
selenium 1 88 1% 0.43 13.00 5.70 5.70 5.00 12.00 4.05 0.97 0.24 4.67
silver 2 88 2% 0.18 6.50 0.44 0.61 0.70 6.20 1.07 0.27 0.25 1.88
sodium 88 88 100% 288.00 650.00 88.10 3,510.00 340.00 1,544.50 422.62 47.51 0.11 718.20
thallium 1 88 1% 0.36 13.00 5.30 5.30 3.10 12.00 3.20 0.83 0.26 4.16
titanium 66 66 100% N/A N/A 223.00 1,020.00 372.50 701,20 407.10 16.33 0.04 436.76
vanadium 88 88 100% N/A N/A 12.80 62.30 20.00 41.78 22.23 0.81 0.04 23.68
zinc 88 88 100% N/A N/A 14.00 84.00 24.65 65.38 28.55 1.30 0.05 30.93

Source:

Tetra Tech EM Inc. 2004. Final Remedial Investigation Report, Sites 6, 7, 8, and 16, Alameda Point, Alameda, California. Appendix E, Table E-l: Summary
Statistics for Blue Soil Data Set. November 18.

References:

Gilbert, R.O. 1987. Statistical Methods for Environmental Pollution Monitoring. New York: John Wiley & Sons, Inc.

U.S. Environmental Protection Agency. 1992. Supplemental Guidance to RAGS: Calculating the Concentration Term. Intermittent Bulletin, Volume 1,
Number 1. Publication 9285.7-081.

. 2002. Calculating Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. Washington DC. December.
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Table B-3

Summary Statistics a for PRC Blue Background Data

Notes:

a unitsare mg/kg;for sampleswith lessthan 15 percentcensoreddata, one-halfthe reportinglimitis substitutedfor eachnondetectmeasurement inall
calculations;for higherfrequenciesof censoreddata, all calculationswere performedusingstochasticmodeling,followingthe "bounding"approach for
U.S. EPA (2002), as described below under note d; no calculations of the mean, SD, CV, orUCL95 are performed for sample sizes less than 3 or detection
frequencies of zero

b estimated for all samples using a nonparametric approach, based on rank ordering of the data (reported values used for all censored data)
c for all samples with at least one detection, calculated using distribution-dependent formulae; for confirmed or estimated normal distributions with fewer than

15 percent censored data, calculated using equations 4.3 (mean) and 4.4 (standard deviation) in Gilbert (1987); for confirmed or estimated Iognormal
distributions with fewer than 15 percent censored data, these are the minimum variance unbiased (MVU)estimators, following equations 13.3 (mean) and
13.5 (standard deviation) in Gilbert (1987); all other calculations use the median values generated from2,000 iterations of a Monte Cado model, following the
"bounding" approach described in U.S. EPA (2002)

for confirmed or estimated normal distributions with fewer than 15 percent censored data, calculated using equation 11.6 in Gilbert (1987); for confirmed or
estimated Iognormal distributions with fewer than 15 percent censored data, calculated using Land's method (U.S. EPA 1992, Gilbert 1987); calculations for all
cases with greater than 15 percent censored data use the 95th percentile generated from 2,000 iterations of a Monte Carlo model, following the "bounding"
approach described in U.S. EPA (2002); calculations are based on either normal or Iognormal (nonparametric Chebyshev inequality) model equations

Acronyms/Abbreviations:
CV - coefficient of variation (SD/mean)
max - maximumconcentration reported
mgikg - milligrams per kilogram
min - minimum concentration reported

N/A - not applicable
PRC - PRC Environmental Management, Inc.

Q95 - 95th quantile
SD - standard deviation

UCL95 - 95 percent upper confidence limit of the mean
U.S. EPA- United States Environmental Protection Agency
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Table B-4

Summary Statisticsafor IRSite 30

SAMPLE SIZE Detection CENSORED DATA DETECTED DATA DETECTED AND CENSORED DATA b

Metal Detected Total c Frequency Min Max Min Max Median Q95 Mean SD CV UCL95 d
aluminum 50 50 100% _ -- 4,570 29,100 16,750 27,225 16,187.60 5,848.20 0.36 17,574
antimony 4 35 11% 0.5 0.9 0.47 1.3 0.3 1.06 0.39 0.21 0.55 0.55
arsenic 50 50 100% -- -- 0.8 56.3 9.9 35.275 13.58 11.06 0.81 16
barium 50 50 100% -- -- 14.2 176 85.25 159.9 88.46 33.94 0.38 97

beryllium 50 50 100% -- -- 0.098 2.2 0.305 1.245 0.41 0.38 0.91 0.64
cadmium 48 50 96% 0.5 0.9 0.033 0.78 0.305 0.659 0.32 O.15 0.47 0.36
calcium 50 50 100% -- -- 559 41,000 5,605 24,855 8,046.62 7,364.55 0.92 10,391
chromium 50 50 100% -- -- 7.4 97.6 41.35 93.98 44.22 24.30 0.55 51
cobalt 50 50 100% -- -- 4.8 24.8 13.45 21.925 13.96 5.09 0.36 15

copper 50 50 100% -- -- 4.1 208 38.9 135.7 47.05 37.14 0.79 56
iron 50 50 100% -- -- 8,690 69,600 38,750 55,560 37,607.80 11,428.48 0.30 40,317
lead 50 50 100% -- -- 0.98 87.1 22.1 74.65 25.80 18.49 0.72 31

magnesium 50 50 100% -- -- 1,160 19,800 8,240 16,775 8,685.40 4,123.03 0.47 9,663
manganese 50 50 100% -- -- 124 2,300 759 1,449.5 801.62 434.96 0.54 905
mercury 37 50 74% 0.043 0.19 0.13 0.58 0.19 0.519 0.23 0.15 0.65 0.27
molybdenum 3 7 43% 2.7 3 3.2 5.3 1.5 5.3 2.53 1.53 0.60 4.65
nickel 50 50 100% -- -- 3.8 149 33.6 121.2 39.44 30.59 0.78 47

potassium 50 50 100% -- -- 97.1 4,260 1,085 3,917.5 1,342.76 1,112.14 0.83 1,634
selenium 21 50 42% 0.48 0.9 0.32 2.5 0.35 2.245 0.77 0.70 0.91 1.21
silver 3 50 6% 0.1 0.35 0.08 0.39 0.05 0.17 0.08 0.06 0.77 0.11
sodium 24 50 48% 137 403 228 2,160 198.5 1,298 333.77 387.27 1.16 572
thallium 7 48 15% 0.51 4 0.29 2 1 1.955 1.06 0.39 0.36 1.30
vanadium 50 50 100% -- -- !7.8 158 6!.25 123.9 65.13 29.25 0.45 73
zinc 50 50 100% -- -- 21.2 248 118 220.25 127.93 47.44 0.37 139

Notes:
a unitsare mg/kg
b summarystatisticswere compiledfrom ProUCLand Statisticamodel output;for censoreddata,onehalf the detectionlimitwas used incalculations
c sampleC072S068from boringC3S030B068(0-0.5 footbgs) wasremovedas partof a soil excavation

the UCL95was selectedfrom ProUCLbasedon a hierarchyestablishedby U.S. EPA;the t-statisticwas usedfor normallydistributeddata, the H-statistic
was usedfor Iognormallydistributeddata, the approximategammawas used for data followinga gammadistribution,andthe 95% Chebyshevwas used for
nonparametricdata sets

e dash indicatesnot applicable
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Table B-4

Summary Statistics a for IR Site 30

Acronyms/Abbreviations:

bgs - below ground surface

CV - coefficient of variation (SD/mean)
IR- Installation Restoration (Program)

max - maximum concentration reported

mg/kg - milligrams per kilogram

min - minimum concentration reported

Q95 - 95th quantile
SD - standard deviation

UCL95 - 95 percent upper confidence limit of the mean

U.S. EPA - United States Environmental Protection Agency
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Table B-5

Summary Statistics afor IRSite 31

SAMPLE SIZE Detection CENSORED DATA DETECTED DATA DETECTED AND CENSORED DATAb

Metal Detected Total Frequency Min Max Min Max Median Q95 Mean SD CV UCL95 c
aluminum 120 120 100% d __ 6,040 33,300 1,320 23,795 14,279 5,143 0.36 15,045
antimony 17 120 14% 5.3 7.6 O.14 3.2 1.7 3.1 1.6 1.2 0.73 2.1
arsenic 120 120 100% -- -- 2.3 42 9.0 27 11 7.4 0.69 12
barium 120 120 100% -- -- 31 476 149 377 167 105 0.63 184

beryllium 75 120 63% 0.21 0.26 0.0065 0.66 0.14 0.5 0.20 0.14 0.70 0.25
cadmium 98 120 82% 0.21 0.34 0.017 1.5 0.24 0.7 0.27 0.22 0.80 0.31
chromium 120 120 100% -- -- 3.0 197 45 139 58 39 0.67 64
cobalt 120 120 100% -- -- 5.5 29 14 26 15 5.1 0.34 16

copper 120 120 100% -- -- 3.6 118 31 76 35 21 0.59 39
iron 120 120 100% -- -- 10,500 67,000 30,900 52,695 33,866 11,965 0.35 38,627
lead 120 120 100% -- -- 6.1 168 18 97 28 31 1.08 41

manganese 120 120 100% -- -- 118.0 2,750 751 1,840 869 517 0.59 953
mercury 97 120 81% 0.21 0.67 0.13 2.4 0.45 1.9 0.62 0.54 0.86 0.71
molybdenum 4 120 3% 0.22 0.3 0.47 2.5 0.11 0.3 0.16 0.28 1.75 0.27
nickel 120 120 100% -- -- 2.4 474 53 356 95 102 1.07 135
selenium 13 120 11% 0.51 0.65 0.88 3.1 0.28 2.1 0.52 0.59 1.13 0.75
thallium 44 120 37% 0.51 0.85 0.48 3.7 0.30 2.8 0.87 0.91 1.04 1.2
vanadium 120 120 100% -- -- 21 104 47 82 48 18 0.37 51
zinc 120 120 100% -- -- 28 901 96 182 103 83 0.81 137

Notes:

a units are mg/kg

b summary statistics were compiled from ProUCL and Statistica model output; for censored data, one half the detection limit was used in calculations

c the UCL95 was selected from ProUCL based on a hierarchy established by U.S. EPA; the t-statistic was used for normally distributed data, the
H-statistic was used for Iognormally distributed data, the approximate gamma was used for data following a gamma distribution, and the
95% Chebyshev was used for nonparametric data sets

d dash indicates not applicable
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Table B-5

Summary Statistics afor IR Site 31

Acronyms/Abbreviations:
CV - coefficientofvariation(SD/mean)
IR- InstallationRestoration(Program)
max- maximumconcentrationreported
mg/kg- milligramsperkilogram
rain- minimumconcentrationreported
Q95- 95thquantile
SD- standarddeviation

UCL95- 95 percentupperconfidencelimitof themean
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
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Table B-6

Summary Statisticsafor the East Housing Area

SAMPLE SIZE Detection CENSORED DATA DETECTED DATA DETECTED AND CENSORED DATA b

Metal Detected Total Frequency Min Max Min Max Median Q95 Mean SD CV UCL95 c
arsenic 12 21 57% 10 20 9.96 40.7 13.2 38.6 13.1 8.0 0.61 16.3
barium 21 21 100% d __ 20.20 224.0 85.9 220.0 94.1 53.7 0.57 114.3

beryllium 21 21 100% -- -- 0.23 0.8 0.5 0.79 0.5 O.1 0.29 0.6
cadmium 2 21 10% 1 2 1.06 1.6 1.0 1.5 0.9 0.3 0.31 1.2
chromium 20 21 95% 2 2 6.17 70.9 32.3 70.8 34.3 21.3 0.62 42.3
cobalt 21 21 100% -- -- 4.34 21.7 7.3 20.9 8.3 3.7 0.44 9.6

copper 21 21 100% -- -- 13.20 85.2 31.2 84.9 38.0 19.5 0.51 45.9
lead 15 21 71% 7.5 15 7.66 57.9 20.0 56.7 21.2 15.5 0.73 27.1

mercury 21 21 100% -- -- 0.09 9.4 0.4 8.5 0.8 2.0 2.49 2.7
molybdenum 1 21 5% 2 4 1.17 1.2 2.0 2.0 1.7 0.5 0.28 2.1
nickel 20 21 95% 6 6 11.70 89.4 37.0 87.7 41.1 21.5 0.52 49.2
vanadium 21 21 100% -- -- 15.90 71.7 32.8 70.5 37.7 16.3 0.43 43.8
zinc 21 21 100% -- -- 32.80 216.0 70.6 208.2 83.2 38.8 0.47 97.8

Notes:

a unitsare mg/kg
b summarystatisticswerecompiledfromProUCLandStatisticamodeloutput;for censoreddata,onehalfthe detectionlimitwasusedincalculations

c the UCL95wasselectedfrom ProUCLbasedon a hierarchyestablishedby U.S. EPA;thet-statisticwasusedfornormallydistributeddata,the
H-statisticwas usedfor Iognormallydistributeddata,the approximategammawas usedfor datafollowinga gammadistribution,andthe
95% Chebyshevwas used for nonparametricdata sets

d dash indicatesnot applicable

Acronyms/Abbreviations:
CV- coefficientof variation(SD/mean)
max- maximumconcentrationreported
mg/kg- milligramsper kilogram
min - minimumconcentrationreported
Q95- 95th quantile
SD - standarddeviation
UCL95- 95 percentupperconfidencelimit of the mean
U.S. EPA- UnitedStates EnvironmentalProtectionAgency

6/29/2007 2:09PM cto0Bg\attachmentb\Tab_eB-B page 1 of 1



( ( (
Table B-7

Summary Statistics a for the FISCA Warehouse Area

SAMPLE SIZE Detection CENSORED DATA DETECTED DATA DETECTED AND CENSORED DATA b

Metal Detected Total Frequency Min Max Min Max Median Q95 Mean SD CV UCL95 c
antimony 1 18 6% 6 12 12.50 12.50 6.0 -- 5.2 2.3 0.45 7.6
arsenic l 0 18 56% l 0 40 5.24 25.40 10.0 25.4 10.6 5.3 0.50 12.9

barium 18 18 100% d __ 9.82 180.00 50.2 180.0 59.7 43.9 0.74 82.1

beryllium 18 18 100% -- -- 0.13 0.76 0.4 0.8 0.4 0.2 0.45 0.5
chromium 17 18 94% 4 4 1.07 182.00 28.5 182.0 40.1 44.7 1.11 65.2
cobalt 18 18 100% -- -- 2.07 28.60 6.8 28.6 8.4 6.5 0.78 11.6

copper 18 18 100% -- -- 1.95 87.80 16.7 87.8 21.8 21.8 1.00 33.3
lead 15 18 83% 15 30 3.90 32.40 13.5 32.4 14.1 7.7 0.54 17.2

mercury 15 18 83% 0.05 0.05 0.04 1.01 0.2 1.0 0.3 0.3 1.02 0.4
molybdenum 4 18 22% 2 8 1.99 4.53 2.0 4.5 2.0 1.0 0.51 3.1
nickel 17 18 94% 12 12 3.32 592.00 31,4 592.0 77.5 139.3 1.80 140.8
vanadium 18 18 100% -- -- 4.44 71.70 25.8 71.7 30.1 17.0 0,57 37.1
zinc 18 18 100% -- -- lO.lO 152.00 47.3 152.0 55.3 35.5 0.64 69.8

Notes:
a units are mg/kg
b summarystatisticswere compiledfrom ProUCLand Statisticamodeloutput;for censoreddata,onehalf the detection limitwas used in calculations
c the UCL95wasselectedfrom ProUCLbasedon a hierarchyestablishedby U.S. EPA; the t-statisticwas usedfor normallydistributeddata,

the H-statisticwas usedfor Iognormallydistributeddata, the approximategammawas usedfor datafollowinga gammadistribution,and the
95% Chebyshevwasused for nonparametricdata sets

d dash indicates not applicable

Acronyms/Abbreviations:
CV - coefficientof variation(SD/mean)
FISCA- Fleet and IndustrialSupplyCenterAlameda
max- maximumconcentrationreported
mg/kg- milligramsperkilogram
min- minimumconcentrationreported
Q95- 95th quantile
SD - standarddeviation
UCL95- 95 percentupperconfidencelimitof the mean
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
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Table B-8

SummaryStatisticsa'bfor FISCASWMUsandAOCs

SWMU 1 SWMU 3 SWMU 4/AOC 2

SAMPLE SIZE Detection DETECTED DATA SAMPLE SIZE Detection DETECTED DATA SAMPLE SIZE Detection DETECTED DATA

Chemical Detected Total Frequency Min Max Detected Total Frequency Min Max Detected Total Frequency Min Max
aluminum 388 396 98% 501 46,600 16 16 100% 1,960 17,600 51 51 100% 2,270 25,400
antimony 197 396 50% 0.33 35.8 8 16 50% 0.34 0.81 32 51 63% 0.36 3.3
arsenic 296 396 75% 0.27 212 16 16 100% 0.78 7.7 46 51 90% 0.58 30.4

barium 390 396 98% 2.8 358 16 16 100% 17.3 60.7 51 51 100% 16.9 1,610
beryllium 227 396 57% 0.05 1.1 8 16 50% 0.06 0.16 30 51 59% 0.05 0.42
cadmium 174 396 44% 0.07 86.4 5 16 31% 0.12 0.49 37 51 73% 0.07 2.6

calcium 373 396 94% 208 445,000 16 16 100% 835 4,790 51 51 100% 1,280 12,500
chromium 384 396 97% 0.46 458 16 16 100% 13.3 70.3 51 51 100% 0.9 81.7
cobalt 384 396 97% 0.61 212 16 16 100% 2.5 13 51 51 100% 2.5 15.6
copper 387 396 98% 1 2,110 16 16 100% 2.8 32 51 51 100% 1.8 529

iron 368 396 93% 1,440 170,000 3 16 19% 4,460 31,200 51 51 100% 4,500 36,700
lead 390 396 98% 0.56 26,600 16 16 100% 2 39.4 51 51 100% 2 498

magnesium 376 396 95% 262 123,000 16 16 100% 1,130 11,600 51 51 100% 1,130 13,000
manganese 385 396 97% 12.2 1,690 16 16 100% 40.6 363 51 51 100% 49.1 39,500
mercury 281 396 71% 0.007 9.4 11 16 69% 0.009 0.107 36 51 71% 0.008 0.29
molybdenum 43 396 11% 0.21 24 --_ 16 0% -- -- 2 51 4% 0.2 20.7
nickel 384 396 97% 1 1,070 16 16 100% 13.9 73.5 51 51 100% 3.6 65.3

potassium 364 396 92% 134 7,640 16 16 100% 275 3,790 51 51 100% 166 4,790
selenium 43 396 11% O.1 4.4 -- 16 0% .......
silver 24 396 6% 0.2 5.4 -- 16 0% .......

sodium 329 396 83% 12.8 20,200 9 16 56% 55.4 795 35 51 69% 43.5 21,300
thallium 10 396 3% 0.25 2 -- 16 0% -- -- 3 51 6% 0.34 39.1
vanadium 377 396 95% 1.5 106 16 16 100% 11.4 52.9 51 51 100% 7.1 65.4
zinc 383 396 97% 9.1 1,580 16 16 100% 11.4 76.4 51 51 100% 12.7 393
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Table B-8

SummaryStatisticsa'bfor FISCASWMUsandAOCs

AOC 1 AOC 3 AOC 8

SAMPLE SIZE Detection DETECTED DATA SAMPLE SIZE Detection DETECTED DATA SAMPLE SIZE Detection DETECTED DATA

Chemical Detected Total Frequency Min Max Detected Total Frequency Min Max Detected Total Frequency Min Max
aluminum 58 61 95% 2,230 17,400 8 8 100% 2,980 15,400 12 12 100% 4,010 17,700

antimony 50 61 82% 0.34 0.93 4 8 50% 0.54 1.2 12 12 100% 0.58 7.2
arsenic 42 61 69% 0.93 5.5 5 8 63% 0.47 5.1 12 12 100% 2.5 19.6
barium 61 61 100% 15 191 8 8 100% 23 123 12 12 100% 47.3 433

beryllium 16 61 26% 0.04 0.56 4 8 50% 0.06 0.29 7 12 58% 0.21 0.55
cadmium 11 61 18% 0.07 0.87 4 8 50% 0.09 0.45 12 12 100% 0.58 38.9

calcium 57 61 93% 766 52,800 8 8 100% 1,210 10,700 12 12 100% 3,790 21,900
chromium 60 61 98% 2.9 54.6 8 8 100% 5.3 47.6 12 12 100% 19.9 205
cobalt 19 61 31% 2.6 19 8 8 100% 3.7 11.8 12 12 100% 6.7 73.7

copper 60 61 98% 2.9 109 8 8 100% 2.8 53 12 12 100% 24.7 373
iron 55 61 90% 3,970 39,800 8 8 100% 5,890 26,300 12 12 100% 13,700 52,100
lead 60 61 98% 2.1 17.5 8 8 100% 2 13.2 12 12 100% 83.2 785

magnesium 57 61 93% 1,140 9,240 8 8 100% 1,540 4,930 12 12 100% 2,940 13,500
manganese 59 61 97% 50.6 866 8 8 100% 73.9 671 12 12 100% 227 14,300
mercury 51 61 84% 0.0185 2.47 4 8 50% 0.022 0.221 12 12 100% 0.136 15
molybdenum 3 61 5% 0.16 0.68 ..... 6 12 50% 1.8 6
nickel 59 61 97% 3.9 55.1 8 8 100% 4.8 40.7 12 12 100% 23.1 334

potassium 59 61 97% 201 2,600 8 8 100% 330 1,170 12 12 100% 518 3,520
selenium .......... 1 12 8% 2 2
silver 1 61 2% 0.22 0.22 ..... 1 12 8% 8 8
sodium 41 61 67% 12.8 650 8 8 100% 97 1,140 12 12 100% 963 11,800
thallium 1 61 2% 0.66 0.66 ..... 2 12 17% 20.4 20.4
vanadium 59 61 97% 6.6 108 8 8 100% 13.7 37 12 12 100% 17.7 92.1
zinc 59 61 97% 9.3 101 8 8 100% 14.2 92.4 12 12 100% 185 1,590
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Table B-8

SummaryStatisticsa'bfor FISCASWMUsandAOCs

COA

SAMPLE SIZE Detection DETECTED DATA

Chemical Detected Total Frequency Min Max Reference:
aluminum 20 20 100% 2,920 60,100 PRC1996. Fleet and IndustrialSupply Center. Oakland,
antimony 19 20 95% 0.51 5.6 Alameda Facility/Alameda Annex, Alameda, California
arsenic 20 20 100% 1.6 25.6
barium 19 20 95% 34.4 400 Notes:

beryllium 13 20 65% 0,32 2. l a units are mg/kg
cadmium I 0 20 50% 0.08 1.3 b summary statisticswere compiled from PRC 1996

calcium 20 20 100% 2,420 108,000 c dash indicates not applicable
chromium 20 20 100% 9.2 314

cobalt 20 20 100%o 4.3 64.6 Acronyms/Abbreviations:
copper 20 20 100% 14 238 AOC- areaof concern
iron 20 20 100% 7,310 119,000 COA- Collegeof Alameda
lead 20 20 100% 4.3 168 FISCA- Fleetand IndustrialSupply Center Alameda

magnesium 20 20 100% 1,740 37,800 max- maximumconcentrationreported
manganese 20 20 100% 172 1,440 mg/kg- milligramsper kilogram
mercury 19 20 95% 0.071 0.989 min- minimumconcentrationreported
molybdenum 3 20 15% 0.33 0.46 PRC- PRCEnvironmentalManagement, Inc.
nickel 20 20 100% 9.7 335 SWMU- solid waste managementunit

potassium 20 20 100% 602 8,850
selenium .....
silver 2 20 10% 0.22 0,28
sodium 19 20 95% 53.6 6,420
thallium .....
vanadium 20 20 100% 11.5 236
zinc 20 20 100% 25.5 417
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Table B-9

Summary Statistics a'bfor IR Site 25

SAMPLE SIZE Detection DETECTED DATA

Metal Detected Total Frequency Min Max Mean EPC
antimony 13 28 46% 2.57 6.59 4.21 4.79
arsenic 28 28 100% 1.37 8.71 3.59 4.24
barium 28 28 100% 26.74 157.63 65.02 75.64

beryllium 11 28 39°/0 O.11 0.67 0.26 0.34
cadmium 13 28 46% 0.09 0.91 0.24 0.30
chromium 28 28 100% 25.66 96.33 48.47 54.25

cobalt 28 28 100% 3.90 17.18 8.77 10.09

copper 28 28 100% 5.70 51.26 21.50 26.60
lead 28 28 100% 7.00 49.35 21.00 25.77

mercury 25 28 89% 0.05 0.71 O.18 0.24

molybdenum 5 28 18% O.11 3.09 1.37 3.09
nickel 28 28 100% 20.61 91.01 47.64 54.82

selenium 14 28 50% 0.28 18.02 1.14 1.01
silver 2 28 7% 0.28 0.57 0.44 0.50

thallium 12 28 43% 0.28 42.98 2.21 1.90
vanadium 28 28 100% 18.26 71.72 35.25 40.08

zinc 28 28 100% 19.34 123.69 57.02 69.77

Notes:

a units are mg/kg

b summary statistics were compiled from Table B-28 of Appendix B of Operable Unit 5 Remedial
Investigation Report, Alameda Point, Alameda, California (Neptune 2002)

Acronyms/Abbreviations:
EPC - exposure point concentration
IR- Installation Restoration (Program)
max - maximum concentration reported
mg/kg - milligrams per kilogram
min - minimum concentration reported
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BOREHOLE PROJECTandJOBNUMBER SHEETNO. HOLENO.

LOG CLEAN 3 23818-072 l of 1 c_so3eBose
DRILLER SITEand LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. 1R Site 30 Alameda Point NA 8-1504

DRILLMAKE AND MODEL COORDINATES(NORTHING,FASTING) LOGGEDBY: ROCK(F'T) COMPLETEDDirect-Push XD-2 N 2,113,857.2 E 6,045,024.8 E. Johansen NA 8-15-04
HOLE SiZF_.D_AMETER (IN) CORE SIZEDIAMETER (IN)GROUND ELEVATION(FTMLLW} CHECKED BY: TOTAL DEPTH UPDATE

2 1 ,n6 11.01 Cathie Stumpenhaus RG 4451 (FTB_.0 ' 12-17-04

8

"°
_-_°_, -_e>_ ='<=_=_ _" _-_=_o _==="., Descriptionand Classification Remarks:

C072S001.iT _ (ML): very.darkgray [5Y 3/1], moist, firm, FID Background is 1.03100 1.0

(o.0- 0.5) ,L__ organic, roots, tracegravel,20% sand,80% fines, ppmNo hardscape inside
planter

,_ I0.0- l -
1.42 77 3.0 "_ / Gravelly lean clay (CL): light olive brown [2.5Y 5/4], planter _rea is higher than

co72s20_ moist, firm-stiff, fine gravel; angular, 30%gravel, 10"6 parking area (~ 1 foot)
(Oco,_ch)---.- sand, 60%fines.
(Lo- 2.0)

'_ 9.0- 2-
Clayey gravel _ yellowishbrown [10YR 5/6],

co72soo2 angular, moist, dense, fine-coarse grain, angular with
(E.Cot=)-- fine-medium sand, 60%gravel, 10%sand, 30%fines.(2.5-2.5)

3-

O !.53 100 3.0 7.0 _ 4 - _ _ dark bluish _ay [5B 4/1], highplasticity, moist to saturated, soft to firm to stiff. (more
stiff4-5.5 ft), 100%fines.

C072S003
fenCore)----_ s -
(s.o-_.o)

I:
6-

1.64 100 3.0 -r- _

,(".L_...IORZ'-/

q--

1.5 _':i Poorly graded Sand (SP): dark greenish gray [5BG
4/1], loose, saturated, fine sand, loose, well sorted, 95%

1.0 m- _ "Nsand. /

TOTAL DEPTH = 10.0 FEET
D

SITEandLOCATION HOLENO. _E"

IR Site 30 Alameda Point C3S030B050 r_



PROJECT and JOB NUMBER SHEET NO. HOLE NO.

BOREHOLE CLEAN 3 23818-072 1 of I C3S030B051
LOG

DRILLER SITE andLOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-15-04
DRILLMAKE AND MODEL COORDINA"[ES(NORTHING,FASTING) _LOGGED BY: ROCK (F'r) COMPLETED

Direct-Push XD-2 142,113,849.4 E 6,045,090.5 E. Johanscn NA : 8-15-04

HOLE SIZE DIAMETER(IN) CORESIZEDIAMETER (IN} GROUND ELEVATION(FT MLLW) CHECKEDBY: TOTAL DEPTH UPDATE

2 1 ,,nt 10.15 Cathie Stumpenhaus RG 4451 [FTB_S_.0 12-17-O4

:$_o=_ _ ==_ _ _" _o_==_ = -="= -_= Descriptionand Classification Remarks:
oo ,..._.
ue_ o E _ EiTi uJ_= "" 0

JD

100 co72soo4__T // Gravelly lean clay (CL): darkolive brown[2.5Y 3/3], FID Background is 1.03
(o.o- 0.5) 1_. _, moist, low plasticity, firm, some organic debris,20% fine ppm

gravel, 10% sand, 70°£ fines. No bardseape inside
plamer area

67 9.2- ' _ Fat day _ darkgreenish gray [SBG,l/l], moist,

high plasticity, firm-stiff,black mottling, 100%fines.

7- ' _
C072S200 i
(Oeotech_/-._ f'_
(3o-4.o_/
C072S005/

7

" 1.2, * Poorly _raded sand _ dark greenish gray [5BG

i [ i.ii! i

TE-_d- d-_TI HOLENO.
_' Site 30 Alameda Point C3S030B051



PROJECT and JOB NUMBER SHEEr NO. HOLE NO.

BOREHOLE CLEAN 3 23818-072 1 ofl C3S030BO52
LOG

DRILLER SITEandLOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-15-04DRILLMAKE AND MODEL COORDINATES (NORTH|NG,F._ASTING) [LOGGED BY'. ROCK (F'i] 3OMPL=.-]Ir_O

Direct-Push XD-2 N 2,113,844.8 E 6,045,191.0 I E. Johansen NA 8-15-04
HOLESIZE DIAMETER(IN) CORE SIZEDIAMETER (IN) GROUNDELEVATION(F'TMLLW_ CHECKEDBY: TOTALDEPTH UPDATE

2 1 ._l* 9.72 [ Cathie Stumpenhaus RG 4451 (FTs_S_.o ' 12-17-04

8

_, ] _--" _ m -- --- T: DescriptionandClassification Remarks:o= >= -- +- ,:_ ..... ,,
=_m 8mB E= m_ -_= (.9

m
J_

i

50 1.0 co72soo7___ Organic soil {OL/OH_ very darkgray [2.5Y N3/0], liD Backgroundis l.O2
(0.0-o.5) L_ 9.4. _ moist, organic silt and wood fragments,10%sand, 90°/6 ppm9.2 - -_- fines. No hardscape inside

'.i olive brown [2.5Y 413], moist, planter area
n- ./, 70% fines.

. Clayey _ravel (G_ olive brown [2.5"Y4/3], moist, .• 43 3.0 8.5' :!_\
low plasticiw, dense, 50%gravel, 10%sand,40% fines./C072S008 \

(EnCor_y------ " NO recovery. 8/21/04 C072S008 1.5
0.5 - Ls) feet bgs En Core

2- resample.

3-

c072soo9 _ 6.2 ,..I Clayey I_ravel _ Same as above. 8/21/04 C072S009 3.5
(3.5'EnCorm"[ feet bgs En Core

O (3.s-4.0) l

C072S01O 7"-- 5.7 4 resample.
87 3.0 (EnCore)" Fat cla_ {CEI):dark greenish gray [5G 4/!], moist to 8/21/04 C072S010 4.0

(4.o-4.0) saturated, firm, high plasticity, orange and gray/black feet bgs En Core
mottling, [00% fines., resample.

C072S010__.T'-

(4.5-5.0) L [ 5-
I

C072S011 DUPI

(5.0-5.5)L

6-

IO0 3.0 2.7 7- Fat clay (CH): Same as above. _0_..

0:7 9 Poorly graded sand (SP): greenish gray [5GY 5/1],
loose, saturated, 95%fine grain sand, 5% fines.

-0.3 ,o -,"',"

TOTAL DEPTH = 10.0 FEET

_1_ }SITE and LOCATION HOLE NO.
i IR Site 30 Alameda Point C3S030B052



PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 of 1 C3S030B053

LOG
DRILLER SITEand LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-15-04
)RILL MAKEAND MODEL COORDINATES(NORTHING,EAS'IING) LOGGEDBY: ROCK(F'r)

_= Direct-Push XD-2 N 2,113,878.7 E 6,045,278.3 E. Johansen NA 8-]5-04
HOLE SIZE DIAMETER(IN) CORESIZE DIAMETER(IN) GROUND ELEVATION(F'TMLLW) CHECKEDBY: TOTAL DEPTH UPDATE

2 1 lull 9.02 Cathie Stumpenhaus RG 4451 (FTBG_,.)0 12-17-04

o =, _ _ = _ =:_ = -== z DescriptionandClassification Remarks:
@

";.'"'.i_']Well-graded sand with silt and gravel(SW-SM_ darki _ gray [5¥ 4/1], dense, moist, fine-coarse sand and gravel,some silt, 40% gravel, 50% sand, 10% fin_..,-_ ,._
0._

t',

C072S012 _ .
(!.5-2.0) / 0 "

L 2- i

• i "

C072S013 i

(En CoR)-------- 3 - _p_(3.0-3.0) _ CI_C._:greenish gray [5G¥ 5/1], high
plasticity,moisttosaturated,firm, 100%fines.

C072S014
(EnCon)----_
(4.5- 4.51 _r_

Poorly graded sand _ darkgreenish gray [5GY
4/1], saturated, fine grain, l_se, fossiliferrous.

6.

7

I [ TOTAL DEPTH = 9.0 FEET

i

SIT_a nd LO-CA"TI'-O"N" HOLE NO.IR Site 30 Alameda Point C3S030B053
I



_, _I BOREHOLE PROJECTandJOBNUMBER SHEET NO. HOLE NO.LOG CLEAN 3 23818-072 1 ofI oso3oBou
DRILLER SI'IEand LOCATION OVERBURDEN BEGUN

Precision Sampling, inc. 1R Site 30 Alameda Point NA 8-14-04
DRILLMAKE AND MODEL cooRDINATES (NORTHING,FASTING} LOGGEDBY: ROCK(FT) ' COMPLETED

Direct-Push GP-I N 2,113,814.5 E 6,045,284.1 S. Quayle NA - 8-14-04
HOLESIZE DIAME'fER(IN) CORESIYEDIAMETER(IN) GROUNDELEVATION(FT MLLW} CHECKEDBY: ...... TOTAL DEPTH UPDATE

2 l ,ml 10.20 Eric Johansen RG 6643 (FT_.s_.0 '12-17-04
,",.

- _z .==
o := ®< = Descriptionand Classification Remarks:
(o'0

E_,, tu_ =o.= o

100 4.0 C072S015 '._._.'"'Wall-gradedsand with clay and gravel{SW-SClt FID Background is 1.04

(o.o-o_s)-- '_f.__. yellowish brown [I0YR 5/6], moist, fine to coarse sand ppra_ - and gravel, some clay, 20% gravel, 70%sand, 10% clay

(FILL).

:..:
8.2 _ _ _ (CL): dark greenish gray [5G4/!], moist,

//

with orange/brown mottling, medium plasticity, f'n-m,

100%clay.
C072S016

(En(::ore)--,--- //"_ 812i104C072S016 3 feet
(3.O- 3.O) ////_ bgs En Core resample

6.7 _ _-i':: Well-lraded sand _ black [5Y 2.5/1], wet, fine to6.5 : _ coarse sandwith hydrocarbonodor. [4- Sandy lean clay C_ dark greenish gray [5G 4/1],
100 4.0 5.9 _ ., fine sand, mediumplasticity, 35% sand,65%clay. ,.

Fal day (CI-1):dark greenish gray [5G 4/1], with black

_,_ mottling, wet, high plasticity, firm to so_ with depth,

--_ __ IJ _ ""( t._"_ 100%clay.

_o.6613 "-

['xp[°/3

2.7 _)!} Poorly _raded sa.nd_ darkgreenish gray [5GY
4/1], wet, homogeneous, fine sand, trace shells, 100%

100 2.0 8-_i sand, trace fines.

9--

0.2 - _0- ".....

TOTAL DEPTH -- 10.0 FEET

SITEan(ILOCA'[ION. HOLt:NO.
IR Site 30 Alameda Point C3S030B054



r-_-_==_+ PROJECI"andJOBNUMBER" SHEETNO, HOLENO.

BOREHOLE CLEAN 3 23818-072 I of I C3so30B0ssLOG
DRILLER SITEand LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-16-04
DRILLM/_KEAND MODEL COORDINATES(NORI'HING, FASTING) "[LOGGED BY: ROCK(FT}

Direct-Push XD-2 N 2,113,856.7 E 6,045,423.8 / S. Quayle NA 8-16-04
HOLE SIZE DIAMETER (IN) CORESIZEDUkMETER(IN) !GROUND ELEVATION(FTMLLW) CHECKEDBY: TOTALDEPTH UPDATE

;FraGSl
2 1 Jm+ 10.03 EHc Johansen RG 6643 10.0 12-21-04

8

.__=o=, ._ _ _,<. =:_ _>:_.__-,-_ x,, DescriptionandClassification Remarks:
_m o ® E[] tu_ O

_[_ Ashhalt ' FIDBackgroundis 3.58ppm

:" " ' Well-graded sand with silt and gravel(SW-SMk olive

:!ii°I;II h,o  °o,o sa d,

(0-s-t.o)L j gravel, 40% gravel,50% sand, 10%fines (TILL).

2 Well-graded sand with silt and gravel_
yellowish brown [10YR 5/6], moist, fine to coarse sand,
fine angular gravel, 30% gravel, 60% sand, 10%fines

-, (FILL). " .

3 - _ (CH): dark greenish gray [5GY 4/I ], moist to
wet, high plasticity, stringers of fine sand with perched

C072S020DUP _ water 2 to 2.75 feet bgs, 100%clay.
(Eacofe)--7---
(3.5- 3.s) /
co_2sotg/
(EnCon=y 4
(3.5- 3.5) Poorly eraded sand SLy.):darkgreenish gray [SGY

4/1], wet, fine sand, some shell fragments,100% sand,
mace fines.

5--

,- j ( ERICF'JOHANSEN '_ i
+ No.6643 i t

":.:j'.:.t7

,.
i

l TOTAL DEPTH = 10.0 FEET

Sl_md LOCATION HOLE NO.
IR Site 30 Alameda Point C3S030B055!



_l _ PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 of I C35030B056LOG

DRILLER SfTEandLOCAIlON OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-16--04

_I_ ' COORDINATES (NORTHING,EASTII_,) LOGGED BY: ROCK (FT) 3OMPLETED

DRILLMAKE AND MODEL

Direct-Push XD-2 N 2,113,850.9 E 6,045,554.4 S. Quayle NA 8-16-04
-tOLE SIZE DIAME'[ER(IN) CORE SIZEDIAMETER (IN) GROUNDELEVATION(FTMLLW) CHECKEDBY: TOTAL DEPTH UPDATE

(FTBC-,Sl
2 I un, 10.24 Eric Johansen RG 6643 lB.0 12-17-04

'" _ = _>d " = "_ Descriptionand Classification Remarks:o" "_® _< o_ -= a.

• _ "_

55 2.0 =d Asphalt FID Backgroundis 3.58
9.9 ut_ ppm

-'-" Well-graded sand with silt and gravellSW-SM_ olive
," brown [2.5Y 4/3], moist, fine to coarse sand, fine angular
.= gravel, 40% gravel, 50%sand, 10%fines (FILL). At 1.25

t- ; feet bgs color changes to yellowish brown [10YR 5/6].C072S022
(1.0- I._)_

C0725021 DUP L'
(1.52.0)

_.::_:_Clayey sand _ olive brown[2.5Y 4/3], moist, fine
sand,sand,olay.

88 2.0 8.0 _ _ dark 'g_'_nishgray'[5GY 4/1], moist,
" firm, high plasticity, 100% fines.

3--

c072so23 7.0 /// _ (CL_: greenish gray [5GY 5/1], moist, low
(EnCo_)--_--- "/_, plasticity,firm, 100%fines.0.5 - 3.5)

J C0725024

(EnCorey----- 6.2 4-
100 3.0 (4.0-4.0) _ _J._ darkgreenishgray[5GY4/l],sofl,

moist, high plasticity, 100% fines.

6--

4.0
Poorly graded sand _ dark greenish gray [5GY

" 4/1], wet, fine sand, some shell fragments, 100%sand,
trace fines, homogeneous.oo

B--

I ir ERIC_.JOHANSEN i ',

o:- ,o-
TOTAL DEPTH = ]o.o FEET

and LOCATION HOLE NO.

SITE IR Site 30 Alameda Point C3S030B056



_ PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1of 1 €3so3oBos7

,+ LOG
DRILLER SITE andLOCA'I1ON OVERBURDEN BEGUN

Precision Sampling, Inc., IR Site 30 Alameda Point NA 8-18-04
)RILL MAKE.AND MODEL COORDINATES(NORTHING, E.e_T|NG) LOGGEDBY: ROCK(FT)

_!€ Direct-Push XD-2 N 2,113,831.6 E 6,045,689.8 S. Quayle NA 8-18-04
HOLE SIZE DIAMETER (IN) CORESIZE DIAMETER (IN) GROUNDELEVATIONin" MU.W) CHECKEDBY: TOTALDEPTH UPDATE

2 1 ira, 10..54 Eric Johansen RG 6643 (FTB_g_.o 12-17-04

A

8

u-.o 8

=_ _" _ m = - Descriptionand Classification Remarks:-- :3

{_'{3

6_" _,, -" 4= -
= g

e Asphzlt 1FID Background is 2.35
ppm

-ii"::!i!G,vel,,andO,ve rown  .sY4,4].fineto
(0.5-1.0) 1_ _:. coarse grained sand, moist, 40% fine gravel, 50% sand,

, _ '_,;?_ 10% fines.
: -._:

_.-o..:

!_ Sandy Gravel (GW_ Yellowish brown [10YR 5/6],

fine to coarse grained sand,moist, 25°/'ogravel, 70% sand
2- 5%fines.

,Q

C072S026 •(F=_(:or=)-------
(3.S- 3.5) .=l
COT2S027
(FatCorc)----_ 4- - --

(4.0-4.01 Sii._..tt(ML): Dark greenish gray [5GY 4/1], moist, lowplasticity, 100% fines.

s - :".':_!:_:'-'i_Sand {SP_: Dark gTeenishgray [SGY 4/1], wet,
"::"":: homogeneous, 100%sand, trace fines.

.
6--

•:,..-.;

TOTAL DEPTH = 10.0 FEET

pIl-E anc_LOCATION HOLE NO.]R Site 30 Alameda Point C3S030B057



,= PROJECTandJOBNUMBER !SHEETNO. HOLENO.

BOREHOLE
LOG CLEAN 3 23818-072 1 ofI c3s030_oss

DRILLER S13"EandLOCATION : OVERBURDEN BEGUN

Precision Sampling, inc. IR Site 30 Alameda Point NA 8-19-04

]_ DRILL MAKE AND MODEL , COORDINATES (NOR'THING, F..AST|NG,,) LOGGED BY: ROCK (F'T) COMPLE3"ED
Direct-Push XI_2 N 2,113,818.4 E 6,045,884.7 T. Takagi HA 8-19-04

HOLESIZE DIAME'fER(IN) CORESIZEDIAMETER(IN} GR'(3UNDELEVATION(F-l"MLLW) CHECKE'I3BY: ' :TOTAl.DEI=TH UPDATE
(FTBGS)

2 1 _u=6 ]0.96 Eric Johansen RG 6643 10.0 12-17-O4

ov _> _Z

-__= = s - ,- == _ = _ Descriptionand Classification Remarks:

u3

35 2.0 _ Asphalt FID Backgrounci'is3.88
10.6. JL.] ppm

- :'.;-:: We'il-£radeclsand with gravei_ olive brown

J ":"_" [2.5Y 4/4], moist, fine subrounded gravel, 15% gravel.,3D.

""-*" 80% sand, 5% fines., - ..=.-_:
• .._:
- b'.

co:so2LJ'--
(t.5-2.0) _ 9.2 - h '_ Well-graded sand with clay and gravel_ dark

63 2.0 2- _*:_, yel}owish brown[10YR 4/6], moist, subangularcoarse to

_. fine gravel,40% gravel,40% sand, 10%fines.1

I

C072S030DUP 7.7" ".":"'?'."i:Poorly ,raded sandS_ olive brown[2.5¥4/4],
(EaCore)--7"-- - i_:_!! moist, 100%fine sand,homogeneous.(3.5- 3.s) /
co72so29/ 7.2 - Silt (ML_. darkgreenish gray [5GY 4/1], very soft,(EnCorcy __;' .__

83 3.0 " wet, laminated.
(3.5 3.5) 100% fines,

6m

4.7 P.o.0rl¥ graded sand _ da_kgreenish gray [5GY
- 4/1], soft, saturated, 100%fine sand, homogeneous,

approximately3% shell fragments up to I/.4inch.

50 3.0 _- A _

?_-¢?_

1.0 - _o- "":=.

TOTAL DEPTH = 10.0 FEET

SITE and LOCATION HOLE NO.
IR Site 30 Alameda Point C3S030B058



_'-_i_" BOREHOLE _ROJECTandJOBNUMBER ' SHEETNO. HOLENO. _:CLEAN 3 23818-072 1 ofl c3so3oBos9
LOG

=)RILLER ' SITE andLOCA"riON OVERBURDEN _,EGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-15-04
_ _ COORDINATES(NORTHING, EAS"flNG) LOGGEDBY: ROCK (F'[)

Direct-Push XD-2 N 2,] 13,795.0 E 6,045,028.1 E. Johansen NA 8-1504
ROLESiZE DIAMETER(INI CORE SIZEDIAMETER(IN) GROUND ELEVATION(FT MLLW) CHECKEDB_f: TOTAl. DEP'rH UPDATE

2 1 ira, 9.48 Cathie Stumpenhaus RG 4451 (Ft"B_.)0 ' 12-17-04

8

imto

=__ _ _" _ m = _ I Descriptionand Classification Remarks:
-_c:
.,_ 8 8 _= _8 _c_ b_

50 3.0 CO;2S03,T`..__ _'_ Lean clay with sand (CL): darkyellowish brown , FID Backgroundis 1.03
(o.o- o.5) i _/////5 [10YR 4/6], stiff, moist, low plasticity, some organics, ppm

roots, leaves, with sandand gravel, 10% gravel, 10% Tan-bark at surface.
sand, 80% fines. Planterarea,no hardscap{

8.5 -_ .i ' Fat clay _ black [2.5Y N2/0], moist, high
plasticity, firm, !00% fines.

2--

C072S202 /
(Oeotech)-p- 6.5 - 3-
(2.5- 3.5)/
C072S033]
(En Corey100 3.0
(2.5- 2._) ' _

(5.5-5.5)

100 3.0 '-+ _ _,i _

,_+i

!.0 _i"."_ Poorh' graded san.dS__I: dark b|u'ish gray [5B4/I],
saturated+ fine grain, loose.

0.5 +

TOTAL DEPTH = 9.0 FEET
I
t
t

SITE and LOCATION HOLE NO.

[R Site 30 Alameda Point C3S030B059



PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 of 1 C3S030B060

LOG
DRILLER SITE andLOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-14-04
DRILL MAKE AND MODEL , CO(_RD'INATES(NOR'T'HING,EASTtNG) LOGGEDB'Y: ' " ' ROCK(FT) COMPLETED

Direct-Push GP-1 N 2,113,787.8 E 6,645,301.8 S. Quayle NA 8-14-04
HOLESIZE DIAMETER (IN) CORE SIZEDIAMETER(IN) GROUND ELEVATION(FT ML'LW) CHECKEDBY: TOTALDEPTH UPDATE

2 _ lut* 10.28 Eric Johansen RG 6643 (F'rB_S_.0 12-17-04

_ .8_ 7o ..
_ go_' _ == Descriptionand Classification Remarks:

O
.D

88 4.0 10.1 _ Concrete RD Background is 1.04
Well-graded sand with clay and gravel _ ppm

,_ - .w. yellowish brown [10YR 5/6]. moist, 70% fine to coarse
c072s035

'/_ sand and gravel, some clay, 20% gravel, 70% sand, 10%(o.s- t.o)
.__ ,_ _ clay,, sandy clay lense 2 to 2.2 feet bgs.

Z;
C0"/2S036

(EnCur=)-------- Z- _(10 - 2.0) 8/21/04 C072S036 2 feet
bgs En Core resample

C072S037 _:

(E.cor=)----- 6.3 - 4- _ _¢_
100 4.0 (4.0-4.0) _ Fat clay _ darkgreenish gray [SGY 4/I], wet, 8/21/04 C072S037 4 fe_t

high plasticity, with black mottling, firm to soft with' bgs En Core resample

_ Poorly graded sand (SPk dark greenish gray
[5G¥ 4/1], wet, fine sand, trace shells, 100%sand;trace

100 2.0 s - fines, homogeneous.

0.3- ,o

TOTAL DEPTH = 10.0 FEET

1_ SITE and LOCATION HOLE NO.
IR Site 30 Alameda Point C3S030B060



4=_ PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 of I C3S030B061

LOG
DRILLER SITE and LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-16-04

DRILL MAKE AND MODEL , COORDINATES(NORTHSNG.F__ASTI_G) "['LOGGEDBY: ROCK(FT) COMPLETED "_

Direct-Push XD-2 N 2,113,774.7 E 6'045'361"9 / S. Quayle NA 8-16-04
HOLESIZE DIAMETER(IN} CORE.SIZE DIAMETER(IN) GROUNDELEVATION(FT MLLW) CHECKEDBY: TOTALDEPTH UPDATE

2 ' 1 hi=* 10.32 Eric Johansen RG 6643 (n B_.0 12-17-04

A

8

_-_ = i _"7 ," Descriptionand Classification Remarks:

,--a. LU= I "m
8 81 == 18o

c072so3s T • Well-graded sand with silt and gravel(SW-SM_ light FID Background is 2.64
MS/MSD---t =' olive brown [2.5Y 5/3], dry, fine to coarse sand, fine ppm(0.0-0.5) ,L._ ," o

•, angulargravel(FILL), 50%gravel,40% sand,10%fines. No surfacehardpanor
;. cover (i.e. sandor tan

;'"4 b rk)
'-__

,m" ,

" _i Well-graded sand with clay and gravel(SW-SC_
'_ yellowish brown [IOYR5/6], dry to moist, fine to coarse

c072s2o5 .... _ \\ clay.sand,fine gravel, (PILL),30%gravel, 60%sand, 10°/0 /
(Geo=ecb)----
(2.0-3.0) ; Lean clay (CL): darkgreenishgray [SGY 4/1], moist,medium plasticity, tracesand, 100%silt/clay.

'_ 3-- 5

C072S041 T-- /
(3.5*En Coe=3---]

(3.5 - 4.0) J_ 4.-

/
/
/

'- //

(6.5'EnCo_--I 5
(6.5-7.o) ,L_ 7- /

Poorly graded sand (SP): darkgreenish gray [5GY
4/l ], wet, fine sand, 100%sand, tracefines,

K- homogeneous.

'It !

t! TOTAL DEPTH = 10.0 FEET
ITEandLOCATION HOLENO.

IR Site 30 Alameda Point C3S030B061



PROJECTandJOBNUMBER SHEETNO. HOLENO.

BOREHOLE
LOG CLEAN 3 23818-072 I of 1 C3S030B062

DRILLER srf E and LOCA'DON OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-19-04
DRILL MAKE AND MODEL COORDINATES(NORTHING.FASTING) LOGGEDBY: ROCK(FI') COMPLETED

Direct-Push XD-2 N 2,113,775.0 E 6,045,612.9 T. Takagi NA 8-19-04
HOLESIZE DIAME'_ER(IN} CORESIZE DIAMP_.I_ (IN) GROUND ELEVA'fION(FI MLLW) CHECKEDBY: TOTALDEPTH UPDATE

2 1 ,m+ 10,90 Eric Johansen RG 6643 (FrB_._.0 I2-17-04

8

° _ =.= mo _._ $_
to_ m< ] = _" >,Z RS __== _ o _ _) .... DescriptionandClassification Remarks:

-- +=++_om
i

100 2.0 Wood Chips FID Background is 2.32
ppm

- Wood chipsat surface
10.1 - removed before samplingm_hslt
9.6-

Well-_raded sand with IzraveiSL_ darkyellowish

C072S043__ - brown [10YR 4/6], moist, 30% subangular fine gravels,
(I.S-2.o) / I 9.1 - \ 65% coarse to fine sand,5%fines. /
c072so44/ A._. 2- P.oorly graded sand with silt_ olive brown

75 2.0 (_ co_=y [2.5Y 4/4], wet, 90% fine sand, 10% fines.(I.5- 1.5)

8.1-
Lean clay _ darkgreenish gray {SGY 4/1],

C0"/2S045T- 3- medium stiff, wet, lowplasticity, softens with depth,
(35'EnCo,_-! laminated layers less than 0.1 inch thick, 5% fine sand,

('3.0- 3.5) ,L_ - 95% fines.

O 33 3.0

4

6--

53 3.0 3.9- _Poorlyeraded sand SL_P_darkgreenish gray [SGY

. 4/1], soft,saturated.

9-- _ .

o+-,o I
TOTAL DEPTH = 10.0 FEET J

SITE and LOCATION HOLE NO.

I IR Site 30 Alameda Point C3S030B062



_ROJECTandJOBNUMBER SHEETNO. HOLENO.

BOREHOLELoGCLEAN3 23818-072 l ofl C3S030B063
t

DRILLER SITE and LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-17-04
DRILL MAKE AND MODEL 0 COORDINATES (NORTHING, FASTING} LOGGED BY: ROCK (FT) COMPLETED

Direct-Push XD-2 N 2,113,722.5 E 6,045,781.7 T. Takagi NA 8-17-04
_IOLESIZE DIAMETER(IN) CORESIZEDIAMETER (IN} GROUNDELEVATION(FT MLLW) CHECKEDBY: TOTALDEPTH UPDATE

2 '1 nn6 11.38 Eric Johansen RG 6643 [F-rS_.0 12-17-04

o,==__i _i'_"='__'°_= -E_ '",= =_'7=°==_ _ Descriptionand C,assification Remarks'.

'l _ Asphalt FID Background is 1.05
11.0 _ ppm

-- - -'-;:'. Well-graded sand with gravel(SW)." yellowish brown
,....o."

c072so47___ .. _.: [10YR 5/6], moist, fine to coarse sand• fine gravel, 20%
(0.5-1.0) '. ='" gravel, 75% sand,5% fines.I- ?:'-._:

- ?.:..

co'i2s_ .,...o.O.:
(EnCon=)------ - '-::_:
(13 - 1.5) .o..._.

. o:-_.
C0"/2S049 "_:"

(z5- 2.5) .. _..
C072S049 8.6

(MS/MSD)fen 3 _ Fatclav (CH_ dark greenishgray[SGY4/I], firmtoCon=) - stiff, moist, black and orange oxidized mottling, high

O.0- 3.0) _ plasticity, 100%Clay.7.6
Silt (ML_ greenish gray [SGY 5/1], moist, 100% silt,

C072S0S0_ 4- tracesand,homogeneous structure.
(4.5' EnCove')--

(4.0 - 4.5)

C072S051
(4.yEn

(43 - 5.0)
S-

6-

4.9 _ Fat c_y (CH_ darkgreenish gray [5GY 4/1], firmto

4.4 _ stiff, moist, high plasticity, black andorange oxidized7. \ mottling, 100%clay. /

_! Poorly graded sand S.(._.]:d_,_sh gray [5GY

4/I] saturated 100°_"__
• ' _._r.u u._O/--_._

E__" _......_." <_-%

! !
_

1.4 - ,o

TOTAL DEPTH = I0.0 FEET

SiTE and LOCA'I'ION HOLE NO.

_' IR Site 30 Alameda Point C3S030B063



_." "_ PROJECT and JOB NUMBER SHEET NO. HOLE NO.

BOREHOLE
LOG CLEAN 3 23818-072 1of I C3S030B064

DRILLER SITE arC LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-1%04
I :)RILLMAKEAND MODFJ.. COORDINATES(NORTHING,FASTING) LOGGEDBY: ROCK (FT) COMPLETED

Direct-Push XD-2 N 2,113,718.2 E 6,045,942.0 T. Takagi NA 8-17-04
HOLESiZE DIAMETER(IN) CORE SiZEDIAMETER(IN) GROUNDELEVATION(FI- MLLW) CHECKEDBY: tOTAL DEPTH UPDATE

2 '1 un. 11.92 Eric Johansen RG 6643 CFTB_.0 12-17-04

_o ;_,, e--o I-.-_ .-o _. -- _ ®< DescriptionandClassification Remarks:

1.15 70 2.0 _ As..___].t FID Background is 1.15

11.5 - _kl]_:_Clayey sand with gravel (SC): olive brown [2.5Y 4/4], ppm
moist, fine to coarse sand, 15%gravel, 70%sand, 15%

C072S052S i --_ fines (FILL).
(I.o- t.s) 1 10.7 - .-;:': Well-graded sand with'gravel{SW3: yellowish brownc0_sos3...,L_ _,.-.-._-.
(En.Core)"" .'._b'-: [10YR 5/6], dry to moist, fine to coarse sandand gravel,
(I,5-m.5) '. ",-.._._: 30%gravel, 60% sand, 10%fines (FILL).

75 2.0 co72sos4'r- -_-"_";.-..?:
(2.s'_ co_k-I .-.o .-

(zo-2_) J. '-=_... ,_:',_'.

?. :-'o"
":6.-

cons2o_T- '- :*::_i
(Geo_och)------[ 8.7 "
O.0- 3_) J, Poorly _raded sand (SP_ darkgreenish gray [5GY

4/1], moist, 100%fine sand, homogeneous.

60 3.0 4- _:_'._'?!_

C0725055'_-
(4.5'£nCor_9--[
(4z-s.o)L__ __..'.-_-_

_ 6__::.:_:-..::-

5.7 _ Fat day (CH_ dark greenish gray [5GY 4/i], soft,

- _ wet, high plasticity, 100%clay.

50 3.0 _ _ __ _ "

_.da_v_ NO.66 t3 , I 3.2 - Poorly I_radedsand (SP_: dark greenish gray [5GYi !Xp./D/_"71//_6_ :_ _ 4/1], wet, 100% fine sand, homogeneous.

TOTAL DEPTH = 10.0 FEET

SITE and LOCATION HOLE NO.IR Site 30 A]ameda Point C3S030B064



_._ PROJECT and JOB NUMBER SHEET NO. HOLE NO.

BOREHOLE CLEAN 3 23818-072 1of ! c_s030B0_
_. LOG

DRILLER S!'IE ancILOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-15-04

DRILL MAKEAND MODEL , CC_RDINATES (NORTHING,FASTING} LOGGEDBY:E ROCK (F'l') COMPLETEDDirect-Push XD-2 N 2,113,732.3 E 6,045,027.1 . Johansen NA 8-15-04

' CHECKEDBY:
HOLESIZE DIAME'[ER (IN} CORESIZE DIAMETER {IN) GROUNDELEVA'[|ON (F'I"MLLW) TO'[AL DEPTH UPDATE

, i 10.0 12-17-042 '1 n,6 9.45 [ Cathie Stumpenhaus RG 4451 (FTBGS)

8

"-c [_
, = _ _ z DescriptionandClassification Remarks:

cn -$
e,t

60 C0725056 _ _'."+_?_Poorly 2raded sand SISI_ light gray [2.5Y 7/2], moist, FID Background is 1.03
(o.o-0.5)---] _i_'i!!ii!tfine grained,note: mix of"playground" sandand native ppm

] __:"!_tsoil, 95%sand,59/ofines. Sandbox area,no
/ :_i?.':'._ hardscape
,_I_;:_

50 " _/_ Sandy lean clay (CL_ darkyellowish brown [10YRI_// 4/6], moist, low plasticity, fine sand, firm-stiff, 15% sand

•__ 85% clay.

Fat cla a Y hi ]c
;_ Fatclav (CH_. ck[10 'R2/I], 'ghplast" iv, moist

._.p_ to saturated:l,firmto stiff, 100%fines.
3

50 ,_ .

03 '-"' -_C07252 , _'_'_

(Oeotech)----_ : --_#'_
C0725059 / ; ,11

(5.0-5._) -- -

_ ' o- }_.... .Po°rlv graded sand with cla_ gr'ay_sh"green
! " __[5_G 4/2]: saturated,loose, fine grain. 90% sand, 10% ¢1_

/

/__ TOTAL DEPTH = 10.0 FEET
ISITEandLOCA'fION .... HOLENO.

_| IR Site 30 Alameda Point C35030B065



_[_. BOREHOLE PROJEC'f and JOB NUMBER SHEET NO. HOLE NO.LOG CLEAN 3 23818-072 ] ofl c3sa3oB_
DRILLER SffE "a_ LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-14-04
_DRILLMAKEAND MODEL _ COOROtNATES(NORTHING,EASTING) LOGGEDBY: ROCK.(F'I') COMPLETED

Direct-Push GP-1 N 2,113,718.2 E 6,045,093.1 S. Quayle NA 8-14-04
HOLE SIZE DIAMETER (IN) CORE SIZE DIAMETER (IN) GROUND ELEVATION (FI" MLLW) CHECKED BY: TO'IAL DEPTH UPDATE

[k--fBGS)
2 l lu=* 10.30 Eric Johansen RG 6643 1O.0 12-17-04

8

= _- _==-- _.7 i,=_
oo _ _ _', _ co = _-= x Descriptionand Classification Remarks:

m

50 4.0 Co72so60 ]" -_'.:: Well-graded sand with clay and graveliSW-S .CJt B_kat surface
MS/MSD_ ":.'-_" .....
(o.o-o.s) L " _'': yellowish brown[10YR 5/6], moist,fineto coarsegrainecFI_ Backgroundis 1.20

_::_: sand and some clay, 20e gravel, 70% sand, 10%clay ppm
_.-:-. (FILL).
29,

9.0 _"_
C072S062DUP . //_/ _ _ black [SY 2.5/1], moist, low

0.5 - L5)--7--- //, plasticity, tracesand,95%clay. 8/21/04 C072S061 !.5
co72so61/ 8.5 ' feet bgs En Core resampk(E,Corey Fat clay L.((((_ darkgreenish gray [5GY 4/1], moist,
O.s- t.5) 2 - high plasticity, with black mottling and traceorange 8/21/04 C072S062 DUP1.5 feet bgs En Core

oxidized nodules,soft. resample

3--

C072S063 T-- 8/21104C072S063 3.5
(3.Y En Cor¢-_

(3.5- 4.o) L_ feet bgs En Core resamph

4 - 8/21/04 C072S063
100 4.0 MS/MSD 3,5 feet bgs En

Core resample

2.8 //_ _ c._: dark_eenlsh_y [SGY4"1,wet.

100 2.0 s - _, low to medium plasticity, 10%fine sand, 90% clay.

1.3 - 9~ _ C.f_: dark greenish gray [5G 4/1], high

plasticity, trace orangeoxidized nodules, moist to wet,

I soft.

0.3 - io-

TOTAL DEPTH = 10.0 FEET

O SI'[E and LOCA'I-ION HOLE NO.]R Site 30 Alameda Point C3S030B066



PROJECTandJOBNUMBER SHEETNO. HOLENO,

BOREHOLE
LOG CLEAN 3 23818-072 I of 1 C3S030B067

DRILLER SITE andLOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-15-04

DRILLMAKE AND MODEL , COORDINATES(NORTHING,E.ASTING} LOGGED BY: ROCK(FT}

Direct-Push XD-2 N 2,113,724.3 E 6,645,147.3 E. Johansen NA
HOLESIZE DIAMETER(IN) CORESIZE DIAMETER (IN) GROUND ELEVATION(F"I"MLLW) CHECKEDBY: TOTALDEPTH

2 '! ha6 !1.14 Cathie Stumpenhaus RG 4451 (FIBG_3

• 8

_. _-o_ _- -_ DescriptionandClassification Remarks:
i = t' O_ = EUJ m_ =am

==" u= j__E ""
• ft. -_

.io

100 I 0.5 '1 co_2so6s.__J Silt_ £ravcl with sand (GMX dark yellowish brown
(0•o-0.5)_ [ ]0YR 3/4]. dense, dry to moist, fine to coarse grained ppm

L_ - sandand angular gravel, 50%gravel, 30% sand, 20% Samples collected via
100 0.5 silt/clay, hand slide hammer,

i limited access area

80 0.5 i -

I .
80 [0.5

40 0.5 co'12so66
(EnCor=)_ 8.9 -
(2.3- 2.3) Refusal at 2.25 feet bgs

TOTAL DEPTH = 2.3 FEET

i
I

i .

I

_ _ __
SITE and LOCATION HOLE NO.

IR Site 30 Alameda Point C3S030B067



PROJECTandJOI3NUMBER ...... ' " SHEETNO. HOLENO.

BOREHOLE CLEAN 3 23818-072 1of 1 c3s03oBo_LOG
DRILLER SITE and LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-14-04
DRILL MAKE AND MODEL COORDINATES{NORTHING,rr.ASTING) LOGGEI3BY: ROCK (FT) COMPLETED

Direct-Push GP-I N 2,113,719.5 E 6,045,217.7 S.Quayle NA 8-14-04
HOLE SIZE DIAMffrER (IN) CORE SIZE DIAMETER (IN) GROUND ELEVATION (FT MLLW) CHECKED BY: I'OTAL BEP'I'H UPDATE

[Fr
2 1 ,n6 10.58 Eric Johansen RG 6643 "_.0 12-21-04

A

8

_m

= _, _-- =o_>,,_8c= ,- Descriptionand Classification Remarks:
_g u® o

75 4.0 co?2so6s __ ////_ Lean cla_ (CL): olive brown [2.5Y 4/3], moist, low Grass at surface. FID

(o.o-o.5) ,L._ _ plasticity, with black mottling, some fine sand, 10%sand,i Background is 1.04ppm-//// 9(P,_clay.
9.8

Well-£raded sand with clay and £ravelgSW-SL-_
i- yellowish brown [10YR 5/6], moist, fine _ocoarse grainec

sand and gravel, some clay, 20%gravel' 70%sand, 10%

Z clay.

C072S0_9DUP ,_o.'(_ co_©)_7-- 8.6 _-
(2.0-2.0) / //_/ Lean clay with sand (CL): black [5Y 2.5/1], moist, 8/22/04 C072S069 2 fact

C072S070/ _ lOWplasticity, 15%sand, 85%clay. bgs En Core resample

¢V.ncorny 8. I 8/22/04 C072S070 DUP 2
(2.0- 2.0) _ C__L.):dark greenish gray [5GY 4/I], moist, feet bgs En Core resamph

low to medium plasticity, with orangeoxidized mottling,
- firm,,trace fine sand, 5% sand, 95%clay.

(4.0' En Core_-_

_1_ _ 8/2.2!04C072S071 4 feet

(3.5-4.0) 1__ 4

70 4.0 6.3 ' -- bgs En Core resample
_r _/'_ Fat clay _ darkgreenish gray [5G 4/1], wet, high

plasticity, soR, 100% clay.

1.1"_
........ Poorl_,-graded sand SI__}:dark greenish gray

_ [SGY 4/1], fine to medium grained sand. wet,0.6"_ Io- ' : h_,l O0%sand,trace fines.

i TOTAL DEPTH = 10.0 FEET

_1_ SITE and LOCA3"ION HOLE NO.
IR Site 30 Alameda Point C3S030B068



" _ar.,_+ PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 of 1 C3S030B069

LOG
DRF._LER SITEand LOCATION r OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point. NA 8-14-04
DRILLMAKEAND MODEL , COORDINATES(NOR'THING.FASTING) LOGGEDBY: ROCK(FTl COMPLETED

Direct-Push GP-I N 2,113,712.9 E 6,045,286.9 S. Quayle HA 8-14-04
.IOLE SIZE DIAMETER (IN) CORESIZEDIAMETER(INI GROUND ELEVATION(F3"MLLW) CHECKEDBY: TOTAL DEPTH UPDATE

2 '1.n_ 10.66 Eric Johansen RG 6643 (FTB_S_.0 12-17-04

_ _ _, _ _ _-co = ,, ,= 8 Descriptionand Classification Remarks:

P= 8E ° #,=
t,O •

m

i0.5 _ Concret," FID Backgroundis 1.04

!: _ Well-_raded sand with clay and gravel_ ppm
.-- Yellowish brown [10YR 516],moist, fine to coarse

C072S073 grained sand and Coarsegravel, some clay, 20% gravel,

Io.5- l.o) ,_ i _ 70% sand,10%clay.

9.2 - Fat clay _ darkgreenish gray [5GY 4/1], moist,
high plasticity, with black mottling and oxidized roots,

2 - trace fine sand, 100%clay.

C072S0"/4

(En Cme)-------- 3
13.o-3.o) 8/21/04 C072S074 3 feet

bgs En Core resample

C072S07S

(E.Co_)------6.7 4- 8/21/04 C072S075 4 feet
(4.0-4.0) Fat €lay (CHY. sameasabove,exceptbecomessoftwith depth and wet at 5 feet bgs. bgs En Coreresample

6_

7--

:1
8_ ,'

1.2 Poorly-graded sand (SP): dark greenish gray
[5GY 4/1], fine grained sand,wet, homogeneous, 100%

0.7 Io- _ \ sand. trace fines. /

TOTAL DEPTH = 10.0 FEET

SITEandLOCATION HOLENO.
IR Site 30 Alameda Point C3S030B069



_. PROJEC'TandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 of 1 c3s03on07o• LOG

DRILLER SITE andLOCA'IION OVERBURDEN _EGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-18-04

DRILL MAKE AND MODEL COORDINATES(NORTHING,E.AS'[tNG) LOGGED BY: ROCK (F'r) COMPLETED
Direct-Push XD-2 N 2,113,625.4 E 6,045,463.2 T. Takagi NA 8-18-04

HOLE SIZE DIAMETER(IN) CORESiZE DIAMETER(IN) GROUND ELEVATION(F-TMLLW) CHECKED BY: TOTAL DEPTH UPDATE

2 1 ntl6 11.35 Eric Johansen RG 6643 (FTB_S_,0 ' 12-17-04

A

8

_o__ _ =_ _-_ = _= _- DescriptionandClassification Remarks:

=. 8=8 _

3.25 2.0 _ Asphalt FID Back_ound is 3.25
ppm

co72so76..]'-- 10.8 - ._-7. Well-graded sand with gravel(SW): yellowish brown
?::.i< [10YR 5/6], moist, fine to coarse sandand gravel,

(0.5-1.0) L "_"
I - •:_- subangulargravel,35% gravel, 60% sand,5% clay.

,:_.-.
• :o.

_ .:_-.

c0"/2s077 ,-o.."
(EnCo_)----1 2 - ".:-'_"

2.0 (2.o-2.0) --._o:
;._.".e.

..,-.',_

8.6 _,d _ weatheredasphalt with strong asphalt odor.3_

7.6
Sandy lean clay (CL_ darkgreenish gray [SGY 4/1],

3.0 " soft, moist to wet, low plasticity, with black mottling, 7_

. _/ clay, 30%sand.
7"'

6.1
_ (_L): dark greenish gray [5GY 4/1], moist,

low to medium plasticity, firm to soft with depth, 10(PA

_ cla_.

1.6 _._
Poorly graded sand _SP): dark greenish gray [513¥

!.3 _0-_ 4'x__l we_ 100%fine sand. homo eneous. /

{ TOTAL DEPTH = 10.0 FEET

,.) , SITE and LOCATION HOLE NO,

IR Site 30 Alameda Point C35030B070



PROJECTandJOBNUMBER SHEETNO. HOLENO.

BOREHOLE CLEAN3LOG 23818-072 , of] C3SO3OBO,I
DRILLER SITEand LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-18-04
, COORDINATES(NORTHING,FASTING) LOGGF..DBY: ROCK (FT) COMPLETED

Direct-Push XD-2 N 2,]13,644_ E 6,045,596.9 T. Takagi NA 8-18-04
HOLE SIZE DIAMETER(IN) CORE SIZEDIAMETER(IN) GROUNDELEVATION(FT MLLW) CHECKEDBY: 'TOTALDEPTH UPDATE

IFTBGS)
2 '1wit 11.06 Eric Johansen RG 6643 10.O 12-17-04

_ _ _ _=_ _ L", _ o_ = = = _ DescriptionandClassification Remarks:

u) o
JD

" *_ Well-_raded gravel with sand_GWY dark yellowish FID Background is 3.55
C072S079 ! el k(0.o-0.5)--" brown[IOYR316],moist,finetocoarsesubangular ppm

,_ - |o" gravel, 80%gravel, 15% sand, 5% silt. Tan bark at surface;
• Q remove prior to sampling.

¢o72sosl 9.3 Clayey sand 1._: black [5Y 2.5/1], moist, 80% fineMS/MSD
(EnCom)---/_ sand, 20% clay.
(zo- 2.0)

co72soso_
(EnCo_)'

(_.0-2J)) 8.3 Lean cla_ _ dark greenish gray [5GY 4/1], moist,
C072S082 T-- low to medium plasticity, lima to soft with depth, 10%

(33'Encord-I clay, 90% silt, homogeneous.
_3.o-3.5)L_

C072S083
(EaCom)-------
(4.5 - 4.5')

C072S083S

(_.o-5.5) L

,;.,,ot
//

4/1], wet, 100% fine sand, homogeneous.
l.l _o

TOTAL DEPTH = 10.0FEET

SIT'-Eand LO"-C_ION HOLE NO.

IR Site 30 Alameda Point C3S030B071



PROJE(_TandJ0BNUMBER SHEETNO. HOLENO.

,BOREHOLE CLEAN 3 23818-072 1 ofl C3S030BOTZ
LOG

DRILLER Sl'rE andLOCATION OVERBURDEN 3EGUN

S Precision Sampling, Inc. 1R Site 30 Alameda Point NA 8-18-04
DRILL MAKE AND MODEL COORDINA"IES(NORTHING,EASTING) LOGGEDBY" ROCK _ :OMPI.t=le.O

Direct-Push XD-2 N 2,113,628.6 E 6,045,680.5 T. Takagi NA 8-18-04
HOLESIZEDIAMETER (IN) CORE $1ZEDIAMETER(INi GROUNDELEVATION(FT MLLW) CHECKEDBY: TOTAl..DEPTH UPDATE

2 1 ,n= 11.82 Erie Johansen RG 6643 (FTt_.0 '12-17-04

8

_> _.z ,.?..: 8
Z = _ Descriptionand Classification Remarks:

o,,* BE_= _,, E_ "'=
tO o

3.20 50 2.0 _ Asphalt FID Background is 3.20
11.5. n_._ ppm._'-':-:Wel!-graded sand with gravel(SW'): yellowish brown

._ - ,?-:.'.o:: [10YR M6], moist, fine to coarse sand and gravel, 40%C072SOg4 . "o-.
(o.5- t.o) _,'-.*.'. gravel, 55% sand, 5%clay, (FILL).

-- I -- ..;,...
"-".'o:
:.'o',

- o.-.
, •€-,,+...
;...?:;

50 2,0 2- -..o.::.e..-,:
_._.-:

_€'.'.6
,.- 'o..

C07_sos5 8,6 :.'o". Si't (ML_: darkgreenish gray [5GY 4/1], stiff, moist,
(EnCore)---_ lOWplasticity, with black mottling, 90%silt, 10%clay.(3.5 - 3.S)

_1_ 7.8 - 4-/
58 3.0 Lean clay (CL): darkgreenish gray [5GY 4/1],

medium stiff, moist to wet, low to medium plasticity,
homogeneous, 40% silt, 60% clay.

IO0 3.0 __L"

3.6
_!i poorly t_radedsand (SP): dark greenish gray [SGY

- .-:_-_:.;.,4/1], wet, 100% fine sand, homogeneous.

3.1 _ _ (CL): darkgreenish gray [5GY 4/1],
//_/ medium stiff, wet, low to medium plasticity,

homogeneous, 400 silt. 60% clay.

2.1 - 7-:.'--:_-Poorly graded sand S.(.S._:dark greenish gray [5GY
1.8 -_ t0- :'::":_ 4/1] wet, 100%fine sand tracefines, homogeneous. /

I TOTAL DEPTH -- 10.0 FEET

SITE and LOCATION HOLE NO.
IR Site 30 Alameda Point C3S030B072



_ _ PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 of I C3S030B073

LOG
DRILI_.R SffE an(_'lOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-1%04

DRtI.L MAKEANDMOI_ , COORDINATES INORTHING,F_AS'TIN,G) LOGGEDBY: ROCK(FT) COMPLETED

Direct-Push XD-2 N 2,113,618.2 E 6,045,873.4 T. Takagi NA 8-17-04

HOLE SIZE DIAMETER (IN) CORE SIZE DI_F_.TER (IN) GROUND ELEVATION (F'f MLLW) CHECKED 8Yi .... TOT/M. DEPTH UPDATE
(FT BGS)

2 I .n6 13.15 Eric Johansen RG 664:$ 10.0 12-17-04

8
Descriptionand Classification Remarks:t-g:

c-- o _ ' -- _o =

1.25 50 2.0 _4 Asphalt FID Background is 1.25
12.8 -

Clayey sand with gravel (SC): olive brown [2.5Y 4/4], ppm
- _ moist, fine to coarse grained sand,70% sand, 15%fines,

15% clay (FILL).C072_87
(_ co_ 12.1 - _- ,.-f_
O.o- t.o) _._::_:Well-graded sand (SW): yellowish brown i l0YR 5/6],

•. _.: dry to moist, fine to coarse sandand subangulargravel,
-" "_'. 30%gravel, 60%sand, 10OAsilt (FILL).i _."_:
:-:'.o:

2 -- ."O.,

50 2.0 co_2so_ T_,._
(z0- 2.5)_ ,'.:._-:,

- i'."-'_"

:_."..'.;:

• C072SOgg '. "_-.
(EnCor_)----'-- - :_:=_:,
O.5 3.5)

9 4 - "'_,='::c0_2sos9 " //_/ Sandy lean ela¥ L_,): olive brown[2.5¥ 4/4], stiff,
(EnCo_k------ 4-//. moist, low plastici_, 40% fine sand,30% silt, 30%clay. 8/19/04 C072S089 4 feet_€ 50 3.0 (4.0-4,0) //

/_/ bgs En Core resample
1

6.9 Poorly Rraded sand _ darkgreenish gray [5GY
4/I], wet, 100% fine sand,homogeneous.

83 3.0

h'h '°"°''h°'°'°°°°°'

TOTAL DEPTH = 10.0 FEET
- ]SITE and LOCATION HOLE NO. -i

{ IR Site 30 Alameda Point C3S030B073



I_ PROJECTandJOBNUMBER SHEETNO. HOLENO.BOREHOLE' LOG CLEAN 3 23818-072 1ofl C3S03OB074
DRILLER $17E and LOCATION OVERBURDEN BEGUN

_l_ Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-18-04
DRILLMAKEAND MODE[ COORDINA'IES(NOR'[HING, EASTING) LOGGEDBY: ROC,t_(Fl') COMPLETED

Direct-Push XD-2 N 2,113,864.9 E 6,045,793.8 T. Takagt NA 8-18-04
HOLESIZEDIAMETER (IN) CORE SIZEDIAMETER (IN) GROUND ELEVATION(FT MLLW) CHECKEDBY: TOTALDEPTH UPDATE

2 1 ,n_ 10.17 Eric Johansen RG 6643 [F'rS_S0).0 '12-17-04

o = = = € Descriptionand Classification Remarks:

tw

!

9.8 - _ t.]_ Well-graded gravel with clay and sand(GW-G_ ppm

co72s09o__' i _ olive brown [2.5Y 4/4], moist, 90%gravel, 5% fine sand,(o_- 1.0) 5% cla_. •
9.2 - i- D_==.Well-graded gravel with sandGL_.W_ yellowish brown

i _11_. [10YR 5/6], fine to coarsegrained sand, dry, 80% gravel,C072S20S

(G_ot=ch)--- "o/ 20% sand. ,

{1.o-2.o)i ,@

coT:sogzi _l_(£nCore)---=-- 2-
100 2.0 (2.0- 2.o)

c072so9I-D]J.P" 7.9 --
(2,0- 2.5) //// Lean clay C.(_C___:darkgreenishgray[5G'V'4/1], sotL

co72so93/_ _/ moist, low plasticity, 100%fines, homogeneous,

fen Con0"
(2,5 - 2.S)

3--

6.4 7 /_// Poorly graded sand (SP): dark greenish gray ['SGY

J 67 3.0 4/I],'wet, traceshellfragments, sand,

4 100% fine
homogeneous.

5--

6--

30
I I,"! J'f iI!, x.o.0 I I

0.2 - io

i
i TOTAL DEPTH = 10.0 FEETi

ISITE and LOCATION HOLE NO.

IR Site 30 Alameda Point C3S030B074



_1 1_ PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 of I c3S0a0BOTS

LOG
i

)RILLER SITEandLOCATION OVERBURDEN BEGUN

Precision Sampling, Inf. IR Site 30 Alameda Point NA 8-19-04
DRILLMAKE AND MODEL , COORDINATES (NORTHING.EASTING) TLOGGEbBY: ROCK (Fl') CONIPLETED

Direct-Push XD-2 N 2,113,785.8 E 6,045,992.4 / T. Takagi NA 8-19-04
HOLE SIZEDIAMETER (IN) CORE SIZEDIAMETER (IN)GROUND ELEVATION (FTML_LW) CHECKED BY: TOTAL DEPTH UPDATE

2 '! ,m_ 11.40 Eric Johansen RG 6643 [_ B_{_,0 12-17-04
7'

=, 8 _ _ _.'_=o _ DescriptionandClassification Remarks:

_ FID Background is 4.70I1
"-;-.?-'Well-graded sand with gravel(SW'): olive brown ppm
._..: [2.5Y 4/4], moist, low plasticity, 15%fine subangular
'- :_. gravel, 80%sand, 5% fines.,.:_:,

I -- .'..'.....
p- ..O,

10.1 K.....::_'_Clayey sand _ darkyellowish brown [10YR 4/6],

C072S095T--_._ _-.:_ moist, 10%fine subrounded gravel, 70%coarse to fine

(Ls - 2.o) L[ _ sand, 20% fines, color changes at 2.8 feet bgs to dark

- olive brown[2.5Y 3/3], 50% fine sand, 50% fines.

¢0_2s_6 8.1 _ - !_ .Poorly eraded sand (SP_ olive brown [2.5Y 4/4], wet,
(_ c_-=)----- 100%fine sand, tracefines, homogeneous.(3.5-3..i)

4--

5.6 6_////_ _ darkgrcrnishgray[SGY4/l],soR,100% fines.

4.6 P'oorlv'eraded sand (SP_ dark greenish gray [SGY
4/1], saturated, 100%fine sand, homogeneous, shell

fragmentsat 9.5 fe_t bgs_.

,,,, >_x /j,_.

L4 ,o_ _ _ 'Of ClkL\x._"

TOTAL DEPTH = 10.0 FEET

- - -- SI'_ and LOCATION HOLE NO.
IR Site 30 Alameda Point C3S030B075



_, PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1 ofl c3se30B0%

LOG
DRILLER SITEandLOCATION OVERBURDEN BEGUN

O Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-18-04
DRILL MAKE AND MODEL COORDINAIES (NORTHING,FASTING) .OGGEDBY: ROCK(FT) COMPLETED

Direct-Push XD-2 N 2,113,727.4 E 6,045,690.6 T. Takagi NA 8-18-04
HOLESIZE DIAMETER(IN) CORE'SIZEDIAM_'I'ER(IN) GROUND ELEVATION(FT MLLW) CHECKEDBY: TOTAL DEPTH UPDATE

2 1 ,/,i 11.13 Eric Johansen RG 6643 i(_ B_S_.@ '12-17-04

g

_ -__ -_ >,z '" _ _ Descriptionand Classification Remarks:
- o>= ==_ ="E._c _ .'J,..

m'o E_ LUC O

,O

3.40 70 2.0 H Asphalt FID Background is 3.40

10.8 _ _'l ppra- _.-'? Well-p.raded sand with _ravel(SW_: darkyellowish
.::..o(. brown [10YR 4/6], moist, 25% subangulargrovel, 70%C0"/2S098__ ., _..

(o.5- i.o) _,_.' sand, 5% clay.

• .o.
:.'o.

_ .:'o
._..'_.

88 2.0 "" 100% sand, homogeneous,

C072S207 8.4 _.':".t
(Geotech)---:-- 3--///_/ _ C'(-C--L_:darkgre_nish gray [SOY 4/1], very(2.5-3.5)/ stiff, moist, low plasticity, with black mottling, 100%

C072S099/ _ fines.(_ Corey
(3.0-3.0) -- -//,

C072StO_ 7.4
(DUP.MS/MSD) Sil.._t_ dark greenish gray [5GY 4/1], verysoil

100 3.0 (EnCot=)/ _- moist, low plasticity, 5% clay, 95% silt.
(4.0-4.o)/
C072S!00/
(EtaCot=)--

(4.0-4.0) 6.4
Elastic silt _ darkgreenish gray [SOY 4/1], very

5- soft, high plasticity, 95% silt, 5%clay, laminated.

6--

50 3.0 4.1 7 -[_:!i Poorly graded sand _ darkgreenish gray [5GY

i.{:) 4/1], saturated, 100%fi_. "

i!:i! !i,
, ,rj" _"'_'7_. ,_..X3"

,l 2 6F '//
TOTAL DEPTH = 10.0 FEET

O SITE and LOCA'rlON HOLE NO.

IR Site 30 Alameda Point C3S030B076



PROJECTandJOBNUMBER ' SHEETNO. ,HOLENO.
BOREHOLE CLEAN 3 23818-072 1 ofl caso3ono77

LOG
DRILLER St'[E andLOCAl[ION OVERBURDEN [3EGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-17-04
,DRILLMAKE AND MODEL COORDINATES (NORTHING, EASTING) TLOGGEO BY: ROCK(FT) :OMPLETED

Direct-Push XD-2 N 2,113,720.7 E 6,045,867.5 | T. Takagi NA 8-17-04
_IOLESIZE DIAMETER(IN) CORESIZEDIAMETER(IN) GROUNDELEVATI'ON(FT MLL_Pj CHECKEDBY: TOTAL DEPTH UPDATE

2 1 _m_ 11.75 Eric Johansen RG 6643 (F'r!_{_.0 12-17-04

8

- _ _ _L>" _-u_ _ _ - DescriptionandClassification Remarks:oo_ m'_ cc r=

1.34 2.0 H Asphalt .... FID Background is 1.34
11,4 _--_ Clayey sand with gravel (SC_: olive brown [2,5Y 4/4], ppm

ctn2slo2____ _. moist, fine with coarse sand and gravel, 150 gravel, 70%
(o.5-I.o) I _ sand, 15%clay (FILL).

L- 10.7 m
'.;:"? W.ell-graded sand (SW): yellowish brown [10YR 5/6],
.'.".'o.'-
-.o.: dry to moist, fine with coarse sandand gravel, 30%

-...'d. gravel, 60°6 sand, 10%clay (FILL).y.'_:
::4....:

2 _ .'.'O."
2.0 ..:_:

C072SI03
(EnCo_----- -i"._'_"
(2.s-23) 90 ":°'"

_rjf_ Fat clay _ dark greenish gray15GY4/1], firm,
3- _ moist, high plasticity with.°xidizcdmottling. 100%clay,

homogeneous.
g.2 _'_'

.]Poorlytraded sand _ olive brown [2.5Y 4/4],

; 3.0 4- :;:.._.:..-':._moist to wet, 100% fine sand,homogeneous.

I

5.5 __:i:i'i:i:Silt (ML_: greenishgray [5GY 5/1], very soft, wet,

_ow plasticity, 100%silt/fines, homogeneous.

5.0 Fat clay (CH): darkgreenish gray [5GY 4/I], very

) 3.0 7 _ soft, wet, high plasticity, 100%fines, homogeneous,

,_.OG_" 3.7

i _ _/E_R[__ _._ _ Poorly graded sand S.(_S__"dark_n-_e_ishgray [SGY

4/1], wet. 100%fine sand, homogeneous.

L-.':-::-:

TOTAL DEPTH = 10.0 FEET

_11__. -- - SITE_ L6C-_I-OE HOLENO.]R Site30 AlamedaPoint C3S030B077



i_ "" PROJECTandJOBNUMBER "" SHEETNO. HoLENO.

BOREHOLE
LOG CLEAN 3 23818-072 1 ell c3so3oBoTs

DRILLER SfTEand LOCATION OVERBURDEN BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-17-04
DRILLMAKEAND MODEL COORDINATESINOR3"HING,F_A.ST)NG) LOGGEDBY: ROCKIF'r) COMPLETED

Direct-Push XD-2 N 2,113,598_3 E 6,045,788.1 T. Takagi NA 8-17-04
HOLESIZE DIAMETER(IN) CORSESIZEDIAMETER (IN) GROUND ELEVATION(F-rMLLW} CHECKEDBY: TOTAL DEPTH UPDATE

2 I "a_ 12.59 Eric Johansen RG 6643 (_l_s_.0 ' 12-17-04
.... ,,.::-. .,

8

o_ _> o
-. ,,._ = = .- _ Descriptionand Classification Remarks:

50 2.0 E Asphalt ....... FID Background is 1.25ppm12.2 -

c0,2,,0,__T- wc,,- radcdsa.dwi,b oli e
(o.s- L0) J__ ."o [2.5Y 4/4], moist, fine to coarse sandand subangular

=_ :_:_: gravel, 40% gravel, 60%sand.
- -o.
.',"O.

._ .'_.
,- o...,
".:.'o,

' ":.'6.:50 2.0 "-- ._.
• :.%-,

- ti._,

C072S205/ 9.3 - ""__ Fat €lay _ darkgreenish gray [SGY 4/1], firmto

(3.o(°e°_h)-/--4.0)/ - stiff, moist high plasticity, 5% sand, 95% clay,

O C072SI06/ homogeneous.

(EnCorey
67 3.0 (3.0 - 3.0) 4

C072SI07 ?(En Con=)--------8.1 -_

(4.5-4.5) _i Poorly graded sand (SP_ dark greenish gray [SGY: ' 8/19/04 C072S107 4.5
4/1], wet, 100%fine sand, homogeneous, feet bgs En Core resampk

5--

-i
101) 5.6 _ (_Ill: dark greenish gray'[SGY 4/I], very

soft, wet, high p asticity, 100%fines homogeneous.

8--_ ,.

2.6-
t TOTAL DEPTH = 10.0 FEET

SI'[E and LOCATION " HOLE NO.

IR Site 30 Alameda Point I C3S030B078



_ PROJECTandJOBNUMBER SHEETNO. HOLENO.
BOREHOLE CLEAN 3 23818-072 1ofl c3s03oBo'r9

LOG
DRILLER SITE and LOCATION OVERBURDFJ_" BEGUN

Precision Sampling, Inc. IR Site 30 Alameda Point NA 8-19-04
DRILLMAKE AND MODEL COORDINATES(NORTHING,EASTING) LOGGEDBY: ROCK(F'I') COMPLETED

Direct-Push XD-2 N 2,113,665.9 E 6,045,991.9 T. Takagi NA 8-19-04
HOLE SIZE DIAME'[ER (IN) CORESIZEDIAMETER (IN) GROUND ELEVATION(F'i"MLLW) CHECKEDBY: TOTALDEPTH UPDATE '

(FTBGS}
2 1 nn= 12.85 Eric Johansen RG 6643 10.0 12-17-04

m

_°_,..,_.=-_'_o___ _=c_ 8_t_=8 -_-----E,,,__ _'_=>_--_,==o=_= __._ Description and Classification Remarks:O_ o E o e

2.0 _=_ Asphalt FID Backgroundis 4.70
_-;_: Well-graded sand with I_ravel(SW): darkolive brown ppm

co72slo6 _ _': [2.53( 3/3], moist, low plasticity, 35 _ fine subangular
(0-_-1.0)-'-- _ \ _yavel,60%coarseto finesand,5% fines. /

I- _-'.'_ Well-graded sand with Clayand gravel(SW-SC_ dark4

C072S109 i'_" yellowish brown [10YR 4/6], moist, 35% subangularfine

(Lo- 1.5)_ __. gravel, 45% sand, 20e fines.C072S110 _

(I._- _._) /f'_, _ (CL): darkgrayish brown [2.5Y 4/2], stiff,
~_ with oxidized layers, 100% fines, laminated.2.0

r- P r an 14(3.5' En Com)--[
(3.0-3._) L_ [_i oerl_gadeds d(SP):olivebrown[2.5¥4 ],

"[_i moist,100%finesand,tracefines,homogeneous.
C072Sl 12
(_ co_=_--- , - _:_';:':_

3.0 (4.0 - 4.0)

_-_;:_:_:

Elastic silt___._: darkgreenishgray [5GY 4/1], very

"/- IIIIII 0

3.0 _/o fines, with black mottling.

.. -_

No._i43 I
1

], saturated, sand (100 N). homogeneous. /

__ TOTAL DEPTH = 10.0 FEET

- ] SITF_.and LOCATION HOLE NO.

! ]R Site 30 Alameda Point C3S030B079



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBER

CLEAN 3 23818-059 1 of 1 C3S030B001
DRILIdNG COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Truck Mounted

_€ Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03D_!.UNGMETHOD MOLLDIAMETER COORDIN.CTES _LErA,ON TOTALDEPTH

Direct-Push 1.5 in N 2,113,873.1 E 6,045,064.1 9.1 ft 8.3 ft
DEPTH/ ELEVATION TO WATER LOGGED BY P_VIEWED BY ANGLE (from Hori:) ABANDON DATE

st 6.0 ft / 3.1ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

DESCRIPTION and CLASSIFICATION NOTES

1 -_ 8.9__ _ ASPHALT-- -- CLAYEY GRAVEL L.._-.._:Yellowish brown [10YR 5/6], - FIDBackground=
('0592948-- ( : 10:35:00AM NR '_ dense, moist, fine andcoarse gravel, angular, (FILL). 3ppm

'-i[ - 1 ,/A, withbentonite-cement

completion
C0592949-- . I0:40:00 AM NR I

: : 7.1_: 2 _ (2LAY (CI-D: Dark greenish gray [5GY 6/1], stifffrom

' -- _ _ _ 2-3', s----'_flbelow 3',moist, high plasticity, laminated, black: _ mottles from 2-3', marsh crust?? from 2-3'. (BAY MUD).
i:

:: -3

C0592950-- ...z-_ 10:45:00AM NR

__ I-4

i' i .

" • !i

• : - 5

:: -_ - 6 at 6.0 ft.: saturated.

- 7 at 7.0 ft.: sandy. "

0.9, _

TOTAL DEPTH = 8.3 FEET

1 /
I \

SEE EXPLANATIONFOR Horizo;,talCoordinates:CA.StatePlaneCoordinateSystem ZoneJ, NAD83(1992)(CCS83)'HOLE?CUMBER\
SYMBOLSANDABBREVIATIONS _erticalCoordinates:NationalGeodetWVerticalDatum(NGVD)1929 C3S030B001

\
\



PROdECT JOB NUMBER SHEETNUMBER HOLE NUMBERCLEAN 3 23818-059 1 of 1 C3S030B002
DRIZ_INCCOM?ANr DmLUNGmG SlrE LOC.4TIONZECUN FINlSHED

Truck Mounted
_€ Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03

DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTAL DEPTH

Direct-Push 1.5 in N 2,113,869.8 E 6,045,131.4 9.1 ft 8.3 ft
DEPTH/ ELEVATION TO WAT£R LOGGED BY REVIEWED BY ANGLE #'ore Hori-_) ABANDON DATE

It 6.0 ft / 3.1ft Pete Holland C. Stumpenhaus, 1LG.4451 Vertical 8/26/2003

_. _, t_ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

-CLA Y GRAVEL with AND G!G_C_):Yellowish brown FIDBackground=
C0572952--i t l:to:ooAM NR y '_..' [10YR 5/6], dense, moist, fine and coarse gravel, angular,50% 3ppm

i_ _ •/!41_gravel,30%clay and silt, 20% sand. (FILL). Holebackfilled
1 (_o withbentonite-cement

i r- • I groutafter

C059"2953-- : : 11:I5:00AM NR I _)

,¢'t

i 7.1_ 2 _,(,_-CLA..____Y(CI-I_:Dark greenish gray [5GY 6/1], stiffin upper_----'_t_ 12" to sotL moist, high plastieiW, laminations throughoutblack

: _ mottles in upper foot, marsh crust?. (BAY MUD).

-3

C0592954-- t1:20:00AM NR

4 __'_
• ::v:

::'i : 5

• : at&0tL: saturated. ,_

:: 1 ,-'I 7 at 7.0 ft.: sandy.

8
' 0.9_

• TOTAL DEPTH ffi8.3 FEET
[

i

SEE EXPLMNATIONFOR Horizontal Coordinates: CA State Plane Coordinate System Zone J NAD83 (1992) (CCS83)[HOLE NUMBER

SYMBOLSANDABBREVIATIONS Fertical Coordinates: National Geodetic Fertical Datnm (NGVD) 1929 [ C3S030B002



PROJECT JOBmSMBER SnEErSCUMBER[HOLENUMBERCLEAN 3 23818-059 1 of I C3S030B003
DZULLJNGCOMP/tO" Ogtt_St¢G_G sirE. LOCATIONBEGUN FINISHED

Truck Mounted
Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03

DR!LLINGMETHOD HOLE DIAMETER COORDI3,_7]_S ELEVATION TOTALDEPTH

Direct-Push 1.5 in N 2,113,867.3 E 6,1)45,188.4 12.7 ft 8.3 ft

DEPTHi ELEVATION TO WATER LOGGED BY REVIEWED BY elNGLE (l_om Hori:) IABANDON DATE

I 6.0 ft 16.7ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 812612003

.__ _ _ _ >. _ DESCRIPTION and CLASSIFICATION NOTES

b_ ASPHALT_-- _ [_G__C_I:Yellowish brown [10YR 5/6], FIBBackground=
C0592957C0592956_ [ 11:35:00PM ._._ dense, moist, fine and coarse gravel, angular, (FILL). 3 ppm

Holebackfilled

I / withfill I' il_ D i_ bemonite-cement• I grail al_er

,_) completion

Co59_958--_ I1:40:00PM vl €
./!

_ _i-1_: Dark greenish gray, stiff(upper 12") to soft,
_- " moist, laminated,high plasticity, black mottles upper 12",

marshcrust @ 2 to 3 feet bgs. (BAY MUD).

C0592959-- I1:45:00 PM

i--

I
at 6,0 tL: saturated.C0592960-- I 1:50:0_PM

! ]I l }:i:i:iiiii_ (SPi: poorly graded, (BAY SEDIMENT).1 _ I . L.

TOTAL DEPTH = 8,3 FEET

_# SEE EXPLANAT10N FOR i Horizontal Coordinates: CA State Plane Coordinate System Zone 5, NADB3 (1992) (CCS83) HOLE NUMBER

SYMBOLS AND ABBREVIATIONS ] I_rtical Coordinates: Notional Geodetic Vertical Datum (NGVD) 1929 C3S030B003



PROJECT .,IOBNUMBER [SIIEETNUMBER HOLE NUMBER

r
CLEAN 3 23818-059 [ 1of I C3S030B004

. I
DRILLING COMPANY DRILLING RIG SIT:-" LOCATION BEGUN FINISHED

Truck Mounted

Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 i 8-26-03
DRILLINGMETHOD HOLEDIAMETER COORDINATES ELEVATION t TOTALDEPTH

m

Direct-Push 1.5 in N 2,113,864.9 E 6,045,260.5 9.4 ft 8.3 ft
DEPTH," ELEVATION TO WATER LOGGED BY REVIEWED BY ANGLE (.fromHori:) ABANDONDATE

s_6.0 ft / 3.4ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8126/2003

"_ _ :_ _< _ DESCRIPTION and CLASSIFICATION NOTES

9.2_ _, ASPHALT
L ' - CL._,YEY (;RAVEL L.G_.ff]:Yellowish brown [10YR 5/6],

C0592961 • 12:I0:00PM NR dense, moist, (FILL).

J : Holebackfilled

' / bentonite-cement
_h Orbi groutafter

C0592963-- " .: 12:20:00 PM NR %_j,!.._lr_ completion

'j : 7.4_ _ 2 _ _y-j_____ g-re_msl_-gray,sorT,Ifigh_asticity,- -

, _ -m_-- laminated, marsh crust @ 2 to 3 feet bgs?, Geofabric @ 2 feet
bgs. (BAY MUD).

-- 3

C0592964-- -- : 12:25:00PM NR

- 4

•

-2 - 6 at 6.0 ft.: saturated.
C0592962--, " 12:15.'00PM NR

I

2.4__ 7

_sand, trace shells. (BAY SEDIMENT).i:i
I

I
I

I TOTAL DEPTH = 8.3 FEET

I
I

I SEE EXPLANATION FOR j Horizontal Coordinates: C.4 State Plane Coordinate System Zone 5. NAD83 (1992) (CCS83) HOLE, NUMBER

SYMBOLSANDABBREVIATIONSjI erticalCoordinates."NationalgeodeticVerticalDatum(NGI'D)1929 C3S030B004



t'ROJECT JOBNUMBERSnEETNVMBERInOLENVMBER

CLEAN 3 23818-059 1 of 1 C3S030B005
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Truck Mounted
Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-27-03 8-27-03

DRILLING METHOD HOLE DIAMETER COOP,.DINATES ELEVATION TOTAL DEPTH

Direct-Push 1.5 in N 2,113,849.7 E 6,045,340.4 9.5 ft 8.0 ft
DEPTH / ELEVATION TO WATER LOGGED BY REYIEWED BY ANGLE (from Hod:) ABANDON DATE

It 5.0 ft / 4.5ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/27/2003

l

_ DESCRIPTION and CLASSIFICATION NOTES

CLAYEY GRAVEL with SAND G(____.I:Strong brown
C0592965-- 3:0S:00PM NR [7.5YR 5/6], dense, moist, fine and coarse gravel, angular, FIDBackground=

composed mostly ofkeratophyre, 60% gravel, 20% sand,20% 0ppm
fines. (FILL). _

Holebackfilled

C0592967_ 3:10:00 PM NR ,_ bentonite-cementgroutafter
C0592966: completion

7.7_
CLC__:Brown [7.5YR 4/3], stiff to verystiff, moist,

high plasticity, (FILL).

7.0_
{ML): Pale brown [10YR 6/3], stiff, moist, no

plasticity,(FILL).
3:1S:0O PM NR

6.0-

CLAY--(CIU: Greenish gray[10GB 571] to Very-dark
bluish gray [10B 3/I ], soft, moist, high plasticity, (BAY MUD).

at 5.0 ft.: saturated.

3:20:00 PM NR 3.5_
SAND (SP_: Dark gray IN4], dense, wet, fine grained sand,
trace (<2%) shells. (BAY SEDIMENT).

TOTAL DEPTH = 8.0 FEET

I

_€ SEE EXPLANATIONFOR IHorizontal Coordinates: CA State PlmieCoordinate System Zone 5, HAD83 (1992) (CCS83) HOLENUMBER

SYMBOLSANDABBREVIATIONS j VerticalCoordinates:NationalGeodeticVerticalDatum(NGVD)1929 C3S030B005



i PROJECT JOB NUMBER SHEET NUMBER [HOLE NUMBER
CLEAN 3 23818-059 I of I C3S030B006

[ DRILLING COMPANY DR]LUNG RIG SITE LOCAlION }BEGUN FINISHED
[ Truck Mounted

Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-27-03 8-27-03

_'€ DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATYON TOTAL DEPTH
Direct-Push 1.5 in N 2,113,844.1 E 6,045,391.8 10.3 ft 8.3 ft

I DEPTH/ ELEVATION TO WATER LOGGED BY REVIEWED BY ANGLE (from Horf:) ABANDON DATE

[ It 6.0 ft / 4.3ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 812712003

] _ .__ t_ ' _ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

10.0__ _ ASPHALT
" +_ _-CL._Y-EY GRAVEL with SAND G(_G__C_.I:Yellowish brown FIDBackgroun=

C059297o-- 1:2o:o0PM Na ) L_ [10YR 5/6], dense, rarest, fine to course gravel, 50Vogravel, 0ppm
'_ -'7 :-4." _ ,_!l 25% sand, 25% fines, composed mostly of kemtophere and

1 '/'_I graywacke sandstone. (FILL). Holebackfilled" bentonim-eement
: Z€'[ ? 5" routai_e_

C0592971-- [ 1:25:00PM NR completion

• :: 8.3 _,_112i

'_ 7"_-- f_s-#_greenish gray [SG 4/1] to greenish gray [10GY 5/I] with black
_ [N25] mottles, stiff to verystiff in upper12" of unit, gradually

____ _ decreasing in consistency to soft at bottom, high plasticity,
_'_ laminatedwithoccassional seams (<1/4") composed of silt,

- 3 _/€'_ trace (<5%) sand. (BAY MUD).

¢0592972-- ,:30:00PM NR -4 €_€/"_, 6.1 ...........................
' - --q--" :[_:.:ii!:SAND (SP_: Dark gray []',/4] dense, moist, poorly graded,

[::iii[[_fine grained sand, some magnetite rich laminations. (BAY
:::i.]::!::[SEDIMENT). _.........5.5_m

-CZA'Y"____.'-IYa___nTsffg_y-[To_Y4/I1,soft,wet,
II " - 5 _ high plasticity, laminated. (BAY MUD).

'i, 7

!('0592-973-- h35:00PM NP, 4.1 ..... at__6._Oft.:satu_raLed_................

: . ii:[:..:il. SAND (SPI: Dark gray IN4],dense, wet, fine grained sand,
' .:i::' (BAY SEDIMENT).

i' -7

- 8 : rO ="
L_ { 2.0__

TOTAL DEPTH = 8.3 FEET .

SEE EXPLANATIONFOR HorizontalCoordinate:C.4StatePlaneCoordinateSysteraZone5.NAD83(t992)(CCS83)HOLENUMBER
/

SYMBOLS AND ABBREVIATIONS l ertical Coordinates: National Geodetic Vertical Datum (NGVD) 1929 C3S030B006



PROJECT JOB NUMBER SHEETNUMBER HOLENUMBER

CLEAN 3 23818-059 I of I C3S030B007
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Truck Mounted

Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-27-03 8-27-03
DRILLINGMETHOD HOLED/AME1ZR COORDINATES ELEVATION TOTALDEPTH

Direct-Push 1.5 in N 2,113,855.9 E 6,045,461.9 9.9 ft 8.3 ft
DEPTH / ELEVATION TO WATER LOGGED BY • REVIEWED BY ' ANGLE (from Hori_ ABANDON DATE

6.0 ft / 3.gft Pete Holland C. Stumpenhaas, R.G. 4451 Vertical 8/27/2003

,,¢_,_ t_ >. _ _ DESCRIPTION and CLASSIFICATION NOTES

_ A_;pHALT

.,"--'-7-7 9.7_ _ -_ fC_-'3:Yellowish brown [10YR 5/6], FIDBackground=
C0592976-- "_ : ' 2:30:0OPM _ dense, moist, fine gravel, angular, 45%gravel,_e sand, and 0ppm

r. 30°/. fines. (FILL). --
I _ _ _ _ ,_ Hole backfilled

:i : 1 _* O bentonite-cement
:: - grout after

8.7_ -_ (CI_: Greenish gray [5GY 5/1], stiffto completion
c0592977-- 2:35:00PM nR very stiff, moist, (BAY MUD).

i ,i

! : -2

- 3 at 3.0)ft.: soft, laminated. (BAY SEDIMENT).
C0592978-- 2:40:00 PM NR

I
6.2__

:7.(- SAND LS__: Greenish gray [5GB 5/1], dense_moist,

-4 poorlyded. sobroo°,........ SEDIMENT)._'--"7 FT"

I !! 4.9_
l - : - 5 _ CLAY LC,J_: Bluish gray [5B 5/1] to dark greenish gray

! "= _ {10G 4/1], wet, high plasticity, laminated, trace (<3%) organics.

: i (BAY MUD).

" ' _ - 6 at 6.0)fL: saturated.
C0592979-- : " 2:45:00 PM NR

• 3.2__
[ :ji:. SAND (SP_: poorly graded, (BAY SEDIMENT).

7 .......

I ; ':i?;
' ?: i i-

......•. ..
•_.. 1.7__ ....

i /

!
_€ SEEEXPLANATIONFOR HorizontalCoordinates:CAStatePlaneCoordinateSystemZo_ 5.NAD83(/992)(CCS83,HOI.£NUMBE_

SYMBOLSANDABBREVMTIONS VerticalCoordinates:NationalGeodeticVerticalDatum(NGVD) 1929 C3S030B007



PROJECt :OBNVMBEB SnEErm/MBER HOLE_VMBERCLEAN 3 23818-059 1 of 1 C3S030B008
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Precision Sampling, Inc. Geprobe 5400 IR Site 30 Alameda Point 8-27-03 8-27-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEP'ArlOAr TOTAL DEPTH

Direct-Push 2.5 in N 2,113,851.6 E 6,045,529.7 10.2 ft 8.0 ft
DEPTH/ELEVATION TO WATER LOGGED BY REVIEWED BY ANGLE (from HoriD ABANDON DATE

4.0 ft / 6.2ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical $/27/2003

_ _ _ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

l : b_2 _ (GW): Brown [10YR 4/3], moist,

C0592979--_ 4:10:00PM MR _ well graded,70°Asubangular to r_uncledL,ra.v_lto l-inch, 28% FID background =

co5_297s--, -_d_2%_fin_es:(_FIL_L). :;_'O[_,.___/7,-. 2.0ppm
:ili GRAVEL with SAND _GW_: Dark yellowish brown
, i i:::.:: [l 0YR 4/6], 60%subangulargravel to 1.5-inches, 35%sand, Holebackfilled

i c'; /C0592980-- 4:11_ PM NR ._,
!" 6a '_ groutafter: -: • completion

 ii:'
.i,

'_" ..... _ CLAYEY SAND (SC): Darkolive gray [5Y 3/2], moist,
" _' _":;.J poorlygraded, 0%grave|, 80"1osand, 20% fines. (FILL). ,

_ 'SILTY CLAY I_C_L,):Dark greenishgray [5GY 411],

/_ medium stiff, laminated,0%gravel,0% sand, 100%fines.
C0_929_] -- 4:12:00 PM NR (BAY MUD).

t/

(/

:::i!_i:.; ._ at 4.0 ft.: saturated.
/

i :i:i /
/

.. :.. .

:.:[= il

:!i:::. /
ii_i::: /

ii •:
i:::i;:.!i!!iSAND S_.I: Dark greenish gray [5OY 4/I], saturated,

::::: : !:.i; heterogeneous, 0%gravel, 100%sand, 0% fines, (BAY
•:: ....':....;SEDIMENT).

: i:.: ? :'. :'."

:.i; :):;:.
.i ' "i ""
: : .'...,.

i '

' --tk./
.

SEE F_,XPLANATIONFOR Horizontal Coordinate: CA State Plane Coordinate Systtm Zone 5. NAD83 (1992) (CCS83_ HOLE NUMBER

SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticFerticalDatum(NGYD)1929 C3S030B008



PROJECT JOB NUMBER [SHEETNUMBER HOLE NUMBERCLEAN 3 23818-059 1 of 1 C3S030B009
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Precision Sampling, Inc. Precision DA-2 IR Site 30 Alameda Point 826-03 8-26-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEYATION TOTALDEPTH

Direct-Push 3 in N 2,113,832.3 E 6,045,588.8 10.9 ft 8.5 ft

DEPTH/ ELEYAT]ON TOWATER [ LOGGED BY REVIEWEL /INGLE ([Tom "Horiz) ABJiNDONDATE

x 7.0 ft / 3.9ft Lynelle Onishi C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003
I '

_ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

CONCRETE
I - _ FID Background

10.4_ _ _ . .. 1.80ppm

,-- 7 !//_ GRAVELLY CLAy Ct_t_t_t_t_tq_:Yellowish brown [10YR 5/6],
c0592983-- _::i _:25:00p NR - _..-',."moist, fine to course gravel, angular to subangular, 35%gravel, Holebackfilled

,-- _ - 1 [..-'_ lO% sand, 55% fines. (FILL). with
_// bentonite-ceanent

i - (_./_..-" , groutat_er
Fi'/ _'kC'/m ^ / _-._ completion

- [i,.:.',_ JoEL'<I_)
C0592984-- [i 4:28:00 P NR - [//i,/ .

1 8.9_ _ 2 "'/I'_,_CLAY (_C_._:Dark greenishgray [GLEYi 4/1] with black '
r - _// [G--_I 2.5m4], stiff, moist,mediumplasticity,0%gravel,0%

,_ _] - (/ sand, 100%finch. (BAY MUD).

.-5 6 _

[ _ ,/

_0_9929177 4:32:00P r NR _ [//

I 5_ 3.9__ 7 _// '
- : [ i ' ! SAND with silt ¢SP_M): Dark gray [GLEYI4/N],

" [ ] I saturated,fine grained sand,0%gravel, 90%sand, 10%fines.
" [) !(BAY SEDIMENT).

] I l TOTAL DEPTH = 8.5 FEET ___C" "

SEEEXPLANATIONFOR Horizontal CoordinaWx: CA State Plane Coordinate A_ystemZone J. NAD83 (1992) (CCg.q83_HOLE NUMBER
SYMBOLSANDABBREVIATIONS gerticalCoordinates:NationalGeodeticVerticalDatum(NGVD)1929 C3S030B009



PROJECT dOB NUMBER SHEET NUMBER HOLENUMBER

CLEAN 3 23818-059 I of I C35030B010
DRILLING COMPANY DRILLING lUG SITE LOCATION BEGUN FINISHED

Precision Sampling, Inc. Oeprobe 5400 IR Site 30 Alameda Point 8-2%03 8-2%03
DPJLL]NG METHOD HOLE DIAMETER COORDINATF_ ELEVATION TOTAL DEPTH

Direct-Push 2.5 in N 2,113,831.1 E 6,045,656.2 10.7 ft 8.0 ft
DEPTH / ELEVATION TO _FATER LOGGED BY REFJEWF.DBY 4NGLE (fi'oraHori'_) ABANDON DATE

_t 5.0 ft/5.7ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/27/2003

_ _ DESCRIPTION and CLASSIFICATION NOTES

SAND with GRAVEL (SV¢): Brown [10YR4/3], moist,
C0592988-- 2:57:00PM NR well graded, 30%subangulargravel to 0.75-inches, 68% sand, FIDbackground=

2% fines. (FILL). 2.0ppm

Hole backfilled
with

- 1 at 1.0 ft.: Dark yellowish brown [10YR 4/6], oxide bentonite-cement
C0592989-- 2:58:00 PM MR staining, groutafter

completion

3o(cf/2.
8.7. _ 2 CC___:Dark greenish gray [5GY 4/1], stiff, -

laminated, with black stains throughout, 0%gravel, 0% fines,
100% fines. (BAY MUD).

C0592990-- 2:59:00 PM NR - 3

- - 4 at 4.0 ft.: strong hydrocarbonodor.

-_ - 5 at 5.0 ft.: saturated.

c0592991-- 3:oJ:ooPM NR 4.7. _ 6 SAND _SP): Dark greenish gray [SGY 4/1], poorly graded,
0%gravel, 100% sand, 0% fines. (BAY SEDIMENT).

2.7_ . 8

TOTAL DEPTH = 8.0 FEET

SEE EXPLANATIONFOR HorizontalCoordinales:CAState Plane CoordinateSystemZone 5, HAD83(1992)(CC883)HOLENUMBER

SYMBOLS AND ABBREVIATIONS VerticalCoordinate_:National Geodetic FerticalDatum (NGFD) 1929 C3S030B010



PROJECT JoBNUUBERISH_Z"rNUMBERHOLEtVUMBERCLEAN 3 23818-059 1 of 1 C3S030B011
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Truck Mounted

Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point i 8-25-03 8-25-03
DRILLINGMETHOD HOLEDIAMETER COORDINATES £LEVArlON TOTALDEPTH

Direct-Push 1.5 in N 2,113,831.3 E 6,045,728.2 10.6 fl 4.3 ft
DEPTH/ELEYATJON TO WATER LOGGED BY " ' REVIEWED BY 4NGLE ffrom Hori:) ABANDON DATIZ_

Not Encountered Pete Holland C. Stumpenhaus, ILG. 4451 Vertical 812512003

"_,_ ta DESCRIPTION and CLASSIFICATION NOTES

10.3__ _ _.SP_T
• _ -L YEY G w" SAN _GC-q:Brownish yellow FID Background=

C0592992-- :. : i10"_0:00AM NR --/_" [10YR 6/6], dense, moist, fine to coursegravel, angular,40% 3ppm
,_ _ _ gravel, 20%sand, 40% silt and clay. (FILL). Holebackfilled,y-,

. i !_:, - I /m., with
'" 'Ill, I_ntonite-cement

ip groutafter

,o3 olz,,/q oo ,oo°C0592993-- :ii:: :i 10".35:00AM NR. O

-- at 2.3 ft.: Darkgreenish gray [10GY 4/1].

iv
('0592994-- _ --- 10:40:00 AM NR 7.3_ _ _€_

_LAY LC__: Dark greenish gray [10GY 4/1], very stiff,

_€ moist, high plasticity, (BAY .MUD). LEL_ 50% in
borehole

-4
,_ ._J_ 6.3__

TOTAL DEPTH = 4.3 FEET

ck.e

SEE EXPLANATIONFOR Hor_ontal Coordinates: CA State Plane Coordinate .S_tem Zone J, NAD83 (1992) (CCS83_ HOLE NUMBER

SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticalDat_oo(NGVD)1929 CSS030B011



PROJECT JOB NUMBER _HEET NUMBER HOLE NUMBERCLEAN3 23818-059 1 of 1 C3S030B012
DRILLING COMPANY DRILLING RIG SITE LOCATION IBEGUN FINISHED

Truck Mounted

Precision Samplings Inc. Geoprobe IR Site 30 Alameda Point 8-25-03 8-2503
DRILLINGMETHOD HOLE DIAMETER COORDINATES ELEVATION TOTAL DEPTH

Direct-Push 1.5 in N 2,113,824.1 E 6,045,788.0 10.9 ft 4.3 ft
DEPTH / ELEVATION TO WATER LOGGED BY REVIEWED BY _NGLE _rom Horiz) ABANDON DATE

x Not Encountered Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/25/2003

.o_ x _ t_ _ ,._ .o_ _ t_m DESCRIPTION and CLASSIFICATION NOTES

_-_ _-T 10.6__
ASPHALT

CLAYEY GRAVEL with SAND (GC'I:Brownish yellow FIDBackground=
C0592_17_ t0:55:00AM _R .'_' [!0YR 6/6], dense,moist, fine and coarse gravel,50%gravel, 3ppmc0592996-"

,-- _ _ 20% sand,30% clay. (FILL). Holebackfitkxt

: i 1 _ with! : : : bentonite-cement
! : [a, | groutaflex

b---

:: i:
:.. :! -3

C0592999-- ' _ 11:05:00AM NR *_ I

7.4__ __. CLAY (CH_: Dark greenishgray [10Y 4/l], verystift, LEL=55%in

moist, highplasticity, (BAY MUD). borehol¢
-4

___L_ 6.6__ ,

TOTAL DEPTH --4.3 FEET

J
SEE EXT_LANATIONFOR Hor_on_alCoordinatex:CAStatePlaneCoordinateSystemZone5.NAD83(1992)(C€383_HOlENUMBER

SYMBOLSAND ABBREVIATIONS Vertical Coordinate: National Geodetic Vertical Datum (NGVD) 1929 C3S030B012



PROJECT JOBNUMBERSHEET#UMeER MOLENUMeERCLEAN 3 23818-059 1of I C3S030B013
DRILLING COMPANY DRILLING RIG _SITE LOCATION BEGUN FINISHED

• Truck Mounted
Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-25-03 8-25-03

DRIIAJJVGMETHOD HOLEDI,t,_T£1_ COORDINATES ......... ELEVATION TOTALDEPTH

Direct-Push 1.5 in N 2,113,820.7 E 6,045,853.9 11.0 ft 8.3 ft
DFffiTH / ELEVATION TO WATER LOGGED BY REVIEWED BY ,INGLE (from "Hori=) ABANDON DATE

6.0 ft / 5.0ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/25/2003

DESCRIPTION ond CLASSIFICATION NOTES

73 -7- 10.7_ _ ASPHALT•-- - C'LAYE_/GRAVEL with SAND _GC-3:Brownishyellow FIDBackgroundffi

C0593001- ! I1:30.'00AM NR _ [ 10YR 6/6], dense, moist, fine to course gravel, 60% gravel, 3ppm•_:: _ sand, 30% clay. (FILL).'_ 7-- Holebackfilled

:i ::' I ,..._/T! I0_- with, ..:.: :: bentonite-cement
I..: . . _ b groutafter

C0593002-- :.i: :;11:35:00AM NR
: !

' _-_ D

I i"

I::i. 8.0- _ 3 "

_CLAY _t}: Dark greenish gray [10GY 4/1], soft, moist,

!

C0593003- : _- 1!:40:00AM NR high pl---_asticity,(BAY MUD).

I
, 7.0_ _ 4 SAND _SP%:Dark gray [N4J, dense, moist, poorly graded,

ql

[ • : .

I::;:- 6.0__ 5 i!i:;iii:)
:/ . _ C_ (CHI: Gray IN5], soft, moist, high plasticity, (BAY

•::I:i _ MUD).
. : _ 5.0_ 6 _ SI_I: black, dense, saturated, poorly graded, fine

C0593004-- I1:45:ooAM N_ _- ii::.ii:il;:grained sand, (BAY SEDIMENT).
i. "/{i:

....,

__ _- 7 ?i'

i :iiii?:{i .....;

,__ z7__

' TOTAL DEI_rH = 8.3 FEET 1_'_'_'__

..................... I
HorizontalCoordinates:CAStatePlaneCoordinateSystemZone5.NAD83(1992)(CCS83jHOLENUMBERSEE EXPZANATIONFOR

SYMBOLSANDABBREVIATIONS Vertical Coordinates: National Geodetic I/ertical Datum (NGI:D) 1929 C3S030B013



PROJECt JOBNUUSER SHEErNUMBER _tOLENUMBERCLEAN 3 23818-059 1of ] C3S030B014
DRILtJNGCOMPAre' o_u.ma_JG SITE LOCa770NBEGUN FIniSHED

Truck Mounted
_€ PrecisionSampling,Inc. Geoprobe IR Site30 AlamedaPoint 8-26-03 8-26-03

DRILLINGMETHOD HOLEDIAMETER COORDINATES ELEVATION TOTALDEPTH

Direct-Push 1.5 in N 2,113,817.8 E 6,045,921.5 11.0 ft 8.3 fl
DEPTH / ELEVATION TO WATER LOGGED BY REVIEWED BY ANGLE ([rom Nori=) ABANDON DATE

6.0 ft / 5.0ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

_ N _ _ _ DESCR1P?70N and CLASSIFICATION NOTES

lo.g__ _ ASP_I_'r
•i.J.• -CL_yE¥ G_4ArEL-wi_ SAd_D I__.Q: Brownish y'elTo_,- liD Background=

C0593005-- !::..) 2:00:00PM NR [10YR 5/8], dense, moist, fine to coursegravel,angular, 50% 3ppm
, :: .i':::_"7=" _'_ gravel, 20% sand, 30%fines. (FILL). Holehackfilled

J: _: - l :_ with: :. .. bentonite-cement

C0593007"7 :i 2:05:00PM NR I
C0593006/ J.....:. . _

: 9.0_-2
:: _ _CH_: Greenish gray [5GY 5/1], soft to stiff, high

' -- _ -- plasticity, laminated. (BAY MUD).

li i
• i _ 3

C0593008-- _ -.: 2:10:00 PM NR

-4

,::: ..

!ii,.: -5
! .,

I .....

!i __ 5.0__ 6 -SAND (SP_: Black [N2.5],medium dense, saturated, fine -

_0593009-- .....: _1:|_:00PM..,: NR ]:'.i:!I gl_,nP..d _and, angulaT to subl'ounded, (BAY _EDIME_T).

_ .:.._, " ."..

8 i::../.

!

SEE EXPLANATIONFOR Horizontal Coordinates: CA State Plane Coordinate System Zone 5, NAD83 (1992) (CCS8 HOLE NUMBF-.R

SYMBOLSAND ABBREVIATIONS Yer_calCoordinates:NationalGeodeticVerticalDatlan(NGYD)1929 I C3S030B014 =



PROJECT JOBNUMBER SHEETNUMBER HOLENUMBER

CLEAN 3 23818-059 I of I C3S030B015

DPILUNGCOMPAICY TruckDR/!2"tNGMountedPIGSIrE LOC_4rlONBEGUN FINISHED

_€ Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03TOTAL DEPTHDRILLING METHOD HOLE DIAMETER COORDINATES
ELEK4 T/ON

Direct-Push 1.5 in N 2,113,814.6 E 6,045,984.5 11.1 ft 8.3 ft

_EPn//_EVA_ONro WATER /.DatEDa_' REVIEWEDBY ANalZOeomNor_ I_ANOONOAT_
6.0 ft / 5.1ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 1 8/26/2003

•_ _ _ I _ _ DESCRIPTION and CLASSIFICATION NOTES,..o

08_ ..........
' " CLAYEY GRAVEL with SAND (G_: Yellowish brown FIDBackground

C0593010-- 9".30.'00AM Nr_ _J [10YR 5/6], dense, moist, fine to coarse gravel, 60% gravel, 3ppm15% sand, 25% clay and silt. (FILL).V¢ Holebackfllled
with

' "= /,,_"" g,o-t.n_
C059301i-- 9:35:00AM NR 9.6_ CLAY CLC__._:Very dark grayish brown [2.5Y 3/2], stiff, completion

moist, high plasticity, (FILL).

9.1_ _ 2 SAND {SP_: Olive [5Y 5/3], medium dense, moist, poorly
graded, fine grained sand, (FILL).

-3

C0593012-- 9:40."00AM NR

7. I_ _ 4 _ _CIt/: Greenish gray [5GY 5/11,soft to medium
stiff, moist, fine grained sand, fine laminations oc_ssional
seams (<1/2") of fine sand. (BAY MUD).

-5

_ 5. I _ 6 _ _SP_: Dark gray [N4], dense, saturated, poorly
C0593013-- 9:45:00AM N_ graded, fine grainedsand, subrounded, (BAY SEDIMENT).

i

7

2.8_ 8
TOTAL DEPTH = 8.3 FEET

i
SEE EXPLANATIONFOR Horizontal Coordinates: CA Slate Plane Coordinate _ystem Zone 5, N/ID83 (1992) (CC583) HOLE NUMBER

SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticalDatum(NGFD)1929 C3S030B01$



PROJECT JOB NUMBER [SHEETNUMBER HOLENUMBER

CLEAN 3 23818-059 [ lof1 C3S030B016
DMLLING COMPANY DR/LUNG RIG SITE LOCATION JBEGUN F/NISHE,D

Precision Sampling, Inc. Precision DA-2 IR Site 30 Alameda Point 8-23-03 8-23-03
DRILLINGMETHOD HOIA_DIAMETER COORDINATES i£LEVATION TOTALDEPTH

Direct-Push 3 in N 2,113,798.3 E 6,045,053.4 10.6 ft 12.3 ft
DEPTH/ ELEVATION TO WATER LOGGED BY REVIEWEDBY 4NGLE'(from HorL:) ABANDONDATE

/

x 8.0 ft / 2.6ft LynelleOnishi C. Stumpenhaus,R.G. 4451 Vertical 8/23/2003

DESCRIPTION and CLASSIFICATION NOTES

_o.4_. _ &SPXALT
: 2: /'_. GRAVELLY CLAY with SAND (CL): Yellowish brown FIDBackground=

: :.'i.'. [iOYR 5/4], moist, f'meto coarse angular and subrounded 0pprn

• :': 1 _ gravel, 30%gravel, 15% sand, 55% fines. (ROAD BASE). Holebackfilled
: i :: / with
: :::! ,,/_ bentonite-cement

:: : //, grout after

:::i::! -2 _ "h T/_'_'_""" I completion
::: ...

= ii.i

,_ _:_ 7.6_ _ 3 _ CLAY _C1L):Dark greenish gray [GLEYI 4/1] with black
C0593014-- "--:-:1::'. 4:42:00 PM NR / [GLEY1 2.5/N], soft, moist, 0% gravel, 0% sand, 100%fines.i- 7'5 7_ /: :.:: (BAY MUD).

::_i, - 4 "/
C0593015-- _ :-7 4:45:00PM NR

-_.-!

,-_- -5

ii <//

C05930177 'i:i:i:: 4:48:00PM NR - 6
C0593016: , : :i /

....? : /
,-_ -7 /,

+g -8 // _.// at 8.0 ft.: saturated. __' _t

c0_9_0,s-:i: .:s_:o0_.._ -9 // '=_'.

•
I /,/
J_ kJ. i -0.42 _ l I Y SAND with SILT [SP_M): Dark greenish gray [GLEYI

14/1], wet, 0%gravel, 90% sand, 10% fines, shell fragments.

. (BAY SEDIMENT).

-t2 [-1.6_.

TOTAL DEPTH = 12.3 FEET

SEE EXPLANATION FOR Horizo#J'alCoordinates:CA State PlaneCoordinateSystemZone 5. NAD83(1992)(CCS83)HOLENUMBER
SYMBOLS AND ABBREVIATIONS Vertical Coordinates: National Geodetic VerticalDatum (NGVD) 1929 C3S030B016



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBER

CLEAN 3 23818-059 1 of I C3S030B017
DRILLING COMPANY DRILJ.JNGRIG i SITE LOCATION BEGUN FINISHED

Precision Inc. Precision DA-2 IR Site 30Sampling, Alameda Point 8-23-O3 8-23-03
DRILLINGMETHOD HOLEDIAMETER COORDINATES ELEVATION TOTALDEPTH

Direct-Push 3 in N 2,113,789.0 E 6,045,271.3 10.6 ft 12.3 ft
DEPTH / ELEVATION TO WATER LOGGED BY REVIEWEDBF ANGLE (from Horiz) ABANDON DATE

X 8.0 ft / 2.6ft Lynelle Onishi C. Stumpenhaus, R.G. 4451 Vertical 8/2312003

_ DESCRIPTIONand CLASSIFICATION NOTES

GRAVELLY CLAY with SAND L__C_:Yellowish brown FIDBackground=

f l [10YR 5/6], moist, fine angular and subrounded gravel, 30% 0 ppm

gravel, 15%sand, 55%fines. (ROAD BASE). Holebackfilled
with
bentonite.cement
groutafter

/y completion

7.6._ 3
12:1s:ooPM I NR SILTY CLAY L(LL_.):Black [10YR 2/1], soft to medium

7.1. _ 100%fines., FILL).
CLAY (CL): Dark greenish gray [GLEYI 4/1] andblack

- 4 [GLEY1 2.5/N], soil moist, (BAY MUD).
12:20:00 PM NR

12:22:00 PM NR -- 6

-7

__ 2.6._ 8
SAND with SILT (SP-SM_: Dark greenish gray [GLEY1
4/1], saturated,fine grained sand,0%gravel, 90% sand, 10%
fines. (BAY SEDIMENT).

12:30:00PM NR - 9

-10

-I1

TOTAL DEPTH ffi12.3 FEET

SEE EXPLANAT]ONFOR HorizontalCoordinates:CASlatePlaneCoordinateSystemZone.5.NAD83(1992)(CC$85)HOLENUMBER
SYMBOLSANDABBREVIATIONS Ver:ica!Coordinates:NationalGeodeticVerticalDatllm(NGVD)1929 C3S030B017



PROJECT JOBNUMBER SHEETNUMBER HOLE_:UM_ER

CLEAN 3 23818-059 1 of I C35030B018
DRILLING COMPANY DRILLING RIG 2_IFE LOCATION BEGUN FINISHED

Truck Mounted

_€ Sampling, Geoprobe Alameda Point 8-27-03 8-27-03Precision Inc. IR Site 30
DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTAL DEPTH

Direct-Push 1.5 in N 2,113,778.2 E 6,045,331.1 10.2 ft 8.3 ft
DEPTH / ELEVAT10N TO WATER LOGGF33BY REVIEWED BY ANGLE ([rum Hori:) ABANDON DATE

x 5.0 ft / 5.2ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/27/2003

_ ! _ _ _ "._ DESCRIPTION and CLASSIFICA TION NOTES

ASPHALT

CLP,YEY GI_AVEL with SAND-f___--Y'eIlowishbrown "- FIDBackground=
3:30:00PM NR [10YR 5/6], dense, moist, fine to course gravel,,_ffe'/e_rave], 3ppm

20°/osand,_/_ fines. (FILL). _"O _. Holebackfilled

bentonite-cement

-- -- groutafter
CLAY [7.5YR 5/4] to Gray [7.5Y1_5/1], completion

3:35:00PM NR Stiff,high plasticity, trace(<5%) sand, trace(<5%) gravel.
(FILL).

SILT _: Light brownishgray[l 0YR 6/2], stiff, moist, -
no plasticity, (FILL).

3:40:00PM NR CL__-(_-_l'I)-Dark gre'_nTshgray [10GB4/!], soft, moist,
high plasticity, trace (<5%) organics (stems, leaves). (BAY
MUD).

at 5.0 ft.: saturated.

3:45:00 PM MR

I

I '
SAND [SP): Dark gray [N4], dense,wet, poorly graded,
fine to medium grained sand, Trace (<1%) shells. (BAY

8 SEDIMENT).
1.9_.

TOTAL DEPTH = 8.3 FEET

SEE E.XPLANATIONFOR HorizontalConrditmtes:CAStateProneCoordinateSystemZone5.NAD83(19922(CCS834HOLENUMBER
SYMBOLSANDABBREFIATIONS VerticalCoordinates:NationalGeodeticVerticalDation(NGYD)1929 | C3S030B01g i



PROJECT JOB HUMBER SHEETNUMBER HOLE NUMBER

CLEAN 3 23818-059 1 of 1 C38030B019
DRILLING COMPANY DRILLING RIG _ITE LOCATION BEGUN FINISHED

Truck Mounted
_I_ Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-27-03 8-27-03

DglIJ.INGMETIIOD HOLEDIAMErF._ CO01_/NATr_S Zl_r.trlO*l ror_LDErm

Direct-Push 1.5 in N 2,113,786.9 E 6,045,383.8 10.1 ft 8.0 ft
DEPTH / ELEVATION TO WATER LOGGED BY REVIEWED BY ANGLE 6tromHori'.) ABANDON DATE

_t 5.0 ft 15.1ft Pete Holland C. Stumpenhau$, R.G. 4451 Vertical 8/27/2003
i

_. _ _ _ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

.... I , ,m _ G_VEL ¢GW): (FILL).

C0593028-- lO:lO:O0AM r_R 9.8- )'_ _-_GC)--Yellowi_ b-rown[I0Y1_5/6], - - FIDBackgroundffi
?_ dense, moist, fine to course gravel, (FILL). 0 ppm

- 1 _LI J 5"" with
bentonite-cement

(;0593029.-- 10:15:00AM NR grout after
)Q._ completion

8.1_ _ 2 _ CLAY _CI-I_:Dark greenish gray [5GY4/l], soft, moist,

laminated, silty in top 12".(BAY MUD).

(20593030-- 10:20:00AM NR " 3

• -4 _'_
f.,d

at 5.0 ft.: saturated.
c0593031-- 10:25:00AMNR - 6 at6.0ft.: san'y--'o-omoman 12".

3.1_ _ 7 _ (Sir}: _ ..,,.__..._ _ ,.. _,._..__r3arko-_r_l, dense, wetfineo_i-,.asan,t, --
•ii (BAY SEDIMENT).
ill

"..2 . •

J- 2.1_ _ 8 :::"/!

TOTAL DEPTH = 8.0 FEET

SEE F.XPI.dNATIONFOR Horizontal Coordinates: CA State Plane Coordinate System Zone 5, NAD_3 (1992) (CCS83) HOLE NUMBER

SYMBOLS AND ABBREVIATIONS Vertical Coordinates: National Geodetic VerticaI Dattmt (NGYD) 1929 - C3S030B019



?RoJscr JOBNUMBER snEErNUMBER HO_,E/CUMBER

CLEAN 3 23818-059 Iof! C3S030B020

DRILLINGCOMPIng" DRILUNGm6 SIrE LOCAnON BEGUN FmlSNED
Precision Sampling, Inc. Geoprobe 5400 IR Site 30 Alameda Point 8-27-03 8-27-03

DRILLINGMETHOD HOLF.D_METER COORDINATES ELEYATION TOFALDEPTH
Direct-Push 1.5 in N 2,113,739.6 E 6,045,620.6 11.1 ft 4.0 ft

DEPTH / ELEVATION TO WATER LOGGED BY REFIEWED BY MNGLE OrromHori:) ABANDON DATEI

Not Encountered
Takagi C. Stumpenhaus, ILG. 4451 I Vertical 8/2712003

Tins

_ _ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

;i: SAND with GRAVEL Sf___: Dark grayish brown
C0593032-- 3:32:00 PM NI -P

10.6 _. [10YR 4/2], moist, well graded, 40% rounded gravel r,o FIDbackground=

GRAVEL with SAND GLG_.V_:Dark yellowish brown
[10YR 4/6], moist, well graded, 55% subangular gravel to Holebaekfilled

- I 1-inch,43% sand, 2% fines. (FILL). withbentonite-cement

C0593033-- 3:33:00 PM NR - _,_/ groutafter_" g_ 3/_,,. completion

9.1. _ 2 _ .......
CLAYEy SILT __L): Black [2.5Y 2.5/I ], 2%very
rounded gravel to 0.33-_eh, 1,0%sand, 88%fines. (FILL).

8.5. _ -Si-L_TffL_'7-cLq_7_ffk'_i_ _ _Y-4fi]Ts_ff, -
Iaminated,black staining, 0% gravel, 0% sand, 100%fines.

C0593034-- 3:34:00 PM lOO - 3 _ (BAY MUD).

7.1. _ 4 C0593035not
taken

TOTAL DEPTH = 4.0 FEET Abandonboringat
4-feetbgsdue to
LEL=30%and
FID>100ppm
downthehole

SEE EXPLdNA T]ON FOR HorizontalCoordinates:CA State PlaneCoordinateSystemZone 5.NAD83 (1992)(CCS83)HOLENUMBER
SYMBOLS AND ABBREVIATIONS Vertical Coordinates: National Geodetic VerticalDatum (NGVD) 1929 C3S030B020



_, PRO:ECr JOB_rUMBERSHEZTUUMBme HOLEN_HBERCLEAN 3 23818-059 1 of I C3S030B021
DRILLING COMPANY DRILLING RIG SITE LOCATION BEdUN FINISHED

Truck Mounted

Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTAL DEPTH

Direct-Push 1.5in N 2,113,765.2 E 6,045,652.7 11.1 ft 8.3 ft
DZPTn/E_VZnONTOWATER LOaCZDBy _v, zrrzD Br ANCL_(f_mno,_:) ABA_ONDATE

at 6.0 ft / 5.1ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

t_ t.,, ,,0

"__ t_ _ .._ _ _ t_ DESCRIPTION and CLASSIFICATION NOTES

10.9__ I_ ASPHALT
'_: 7= w_ CLAYEY GRAVEL L.__.): Strong brown [7.5YR 5/6], FIDBackground=

C059036-- _i ? 3:S0._0I'M NR dense, moist, fine to course gravel, angular, 60% gravel, 10% 3ppm
'_--7-;77 sand, 30%fines, (FILL). Holebackfilled

i :: - 1 with.... bentonite-cement

C059037-- : .' 3:55:00PM NR _ completion
/ i
: €'1
:: 9.1__ 2
._2,--i CLA_.__YLC_m:Darkgreenish gray [SGY 4/1], stiff,

'_ .. laminated, black mottles in upper 12".(BAY MUD).

i : - 3
C059038 -- -- i 4:00:00 PM NR

"

ii

,:/i::. k

: _ - 6 at 6.0 ft.: saturated.
C059039 -- 4:05:00 PM t'¢R

4.6__
i :.7:.'..i:!!iiSAN____DD(SP): Very dark grayIN3], dense, moist, poorly
: :;ii!:i: _aded, fine grained sand, (BAY SEDIMENT),

7 L:I:I!.L.
.;..'i!5.:

•-- -_ __ 2.9_ _- _,

TOTAL DEPTH = 8.3 FEETI

I

I

SEE EXPLANATIONFOR Horizontal Coordinates: CA State Plane Coordinate System Zone 5, NAD83 (1992) (CCSS._ IHOLE NUMBER

SYMBOLSANDABBREVIATIONS Vertical Coordinates: National Geodetic Vertical Datum (NGFD) 1929 C3S030B021



PROJECT JOBNUMSER SHEETNUMnERHOLENUMBERCLEAN 3 23818-059 1 of 1 C3S030B022
Dm_N6 COMPA^_" Dm_mG mG sire LOCATIONBEG_N FlmSn£v

Truck Mounted

Precision Sampling , inc. Geoprobe IR Alameda Point 8-26-03 8-26-03Sit.e..30
DRILLING METHOD HOLE D_ErZR COORDINAT£S ELEr,_nON Tor_ OEPTH

Direct-Push 1.5 in N 2,113,761.6 E 6,045,718.6 11.1 ft 8.3 ft
DEPTH/ELEVATION TO WATER LOGGED BY REVIEWEDBY ANGLE (fromHorn.) ABANDONDATE

6.0 ft / 5.1ft PeteHolland C.Stumpeuhaus,ILG. 4451 Vertical 8/26/2003

x__ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

10.8__ _ ASPHALT
b_.. _ G!_G._:Yellowish brown [10YR 5/6], FIDBackground

CO593N_, dense, moist, fine and course gravel, {FILL), 3_rnHolebackfilled
":: :! - l with

C0593042-- : 3:10.'00PM NR '_ll_i completion
dt

:::i! 9-1-7 2
i:i, : L. SILTY SAND _SM): black, dense, moist, fine grained

,_ r_ _ sand, 70%sand, 30% silt. (FILL).

i: i! - 3 '
C0593043-- _'-_ 3:15:00 PM NR _:::

7.6- - _" ":i C_Y _CH): greenish gray, soft, moist, high plasticity,
(BAY MUD).

-4

:,i.£

-0
C0593044-- 3:20:00 PM NR

• -7 /

: 3.6__
grained sand, (BAY SEDIMENT).

- 8 /:;:::
___L.2 2.8-- = ....

I TOTAL DEPTH = 8.3 FEET

f
i
1

SEE EXPLANATIONFOR Horizontal Coordl#ates: CA ,Stale Plane Caordinal# $yatem Zone 5, MAD83 (1992) (CCS83_ [HOLE NUMBER I
SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticalDatum(NGVD)1929 C.3S030B022 I



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBERCLEAN 3 23818-059 I of I C3S030B023
'DRILLING COMPANY DRILLING PJG SITE LOCATION BEGUN FINISHED

Truck Mounted
Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-25-03 8-25-03

DRILLINGMETHOD HOLEDIAMETER COORDmArL_ ELEVATION tOtaL OF_rt!

Direct-Push 1.5 in N 2,113,758.3 E 6,045,784.5 11.3 ft 8.3 ft
PEP17-:/ EIZVAnON1"0WATER LOGGEDBr REVIEWEDBr ANGLE(fromno_) ABANDONDA_

It NA Pete Holland C. Stumpenhaus, ILG. 4451 Vertical 8/2512003

03

_:.. _ c_ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

,_ ASPHALT_ _ CLAYEY GRAVEL (GCk brownishyellow, dense, moist, lid Background=

C0593045--_ 3:50:00PM NR _ fine to coarse gravel, (FILL). 3ppm
_ Holebackfilled

withcementgrout

. '_' I"_''I"/H_/ft l._.. aftercompletion

C0593046/ :: :.
! i.

.... I LAY (CI-I_:mottledgrayandblack,stifftoverystiff,5°/.

'_ _ ": organics, marsh crust. (BAY MUD).
i :i Notsampled

•::i:: belowMarsh
i: Crust.

:".!:.:i_::iiSAND darkgray,poorlygraded,(BAY SEDIMENT).
.:_.:.::_;:

CLAY CLC__H_:Gray[N5],softtomediumstiff,high
....•:: plasticity, laminated.(BAY MUD).

.>;i

!ii):i k
.!!.

.. SAND ___: Dark gray [N4], dense, wet, fine grained sand,

[

TOTAL DEPTH =8.3 FEET

_€ SEE EXPLANATION FOR Horizontal Coordinate: CA State Plane Coordinate System Zone 5. HAD83 (1992) (CCS83, HOLE NUMBER ]
SYMBOLSANDABBI_YIATIONS VerticalCoordinates:NationalGeodeticVerticalDatum(NGFD)1929 C3S030B023



PROJECT JOB NUMBER _HEETNUMBER HOLE NUMBERCLEAN 3 23818-059 I of I C3S030B024
DRILLINGCOMPANY DRILLINGRIG SITE LOCATION BEGUN FINISHED

Truck Mounted

€ Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03DRILLING METHOD HOLE DIAMETER COORDINATES ELEYATION TOTAL DEPTH

Direct-Push 1.5 in N 2,113,754.7 E 6,045,850.4 11.6 ft 8.3 ft
DEPTH/ELEYATIONTOWATER LOGGEDBY REVIEB'TDBY 4NGLE(fromHoriz) ABANDONDATE

x 7.0 ft / 4.6ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

•_ t_ _ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

ASPHALT
_ 7= _ 11.3_ _ pg_ CLAYEY GRAVEL LG_C):Brownishyellow [10YR 5/6], F1DBackground=

¢0593050-- ,::_i :i: 3_o:ooPM NR dense, moist, fine and coarse gravel, (FILL). 3ppm
_ Holebackfilled

i:::ii_ t with:': :: bentonite-cement

:oo.3o5,-iiii::! >,. ,'5- •
:"_::::.:.i:. - 2 Q!

::!i::!i;: 9.1_ - _ _--_p._ _,_er_ffiQbrow_i_ ye]lo_ and _rk-gray,-
I !i ::::i poorly graded, fine grained sand, (FILL).

!: i(: - 3
c0593052-- _ _ 3:30:00PM Nil.

-4

--_ _ 7.1__

iiI!!:i._.' " CLAY--((71_.:"g_ay,so_to _edi_nsti-ff_h_h-pi-asfici-ty. --
........ fine luminations 1-5 mm (0.4 - 0.2 inches) apart,trace <1%
i! .:.:::: - 5 organics. (BAY MUD).

C0593054--; .:: i:::: 3:35:00PM NR

;: ::: _ - 7 "_'OPc_J
:: :: at 7.0 ft.: saturated._:.

4.1_ -S_D "[._ d_--k-gr_y_tx_o}]ygrTtd-ed_fi_egrainea's_na,
(BAY SEDIMENT).

_ 3.3__

TOTAL DEPTH = 8.3 FEET

SEEEXPLANATIONFOR Horizontal Coordinates: CA State Plane Coordinate System Zone 5, NAD83 (1992) (CCS83_ FlOl_ NUMBER
SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticFem'calDatum(HGFD)1929 C3S030B024



PROJECT .lOB NUMBER SHEET NUMBER HOLENUMBERCLEAN 3 23818-059 1of 1 C3S030B025
DPd.LLn_d-COMPAN_" DRILLING RIG SITE LocAnoN BEGUN FINISHED

Truck Mounted
Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-25-03 8-25-03

_€ DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTALDEPTH

Direct-Push 1.5 in N 2,113,749.6 E 6,045,916.1 11.6 ft 8.3 ft
DEPTH/ELEVATION TO WATER LOGGED BY REVIEWED BY ,INGLE (from Hori:) ABANDONDATE

•- 6.0 ft / 5.6ft Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/25/2003

_ _ ,_ DESCRIPTION and CLASSIFICATION NOTES

,--r,-q_ 11.4_ _
ASPHALT

- • -CLAYEY GRAVEL GLG__:Brownishyellow [10YR 5/6], FIDBackground=
C0593819----i: : 2:40:00PM NR dense, fine and coarse gravel, coursest upward.(FILL). 3ppm

-- Holebackfilled

' i!.! - 1 //5"".... _Y/I_ bentonite-cement::. 'i! groatafter

i:: : :[ : 2:45:00 PM NR t_, completion

rT,K:i:::i: 9.6_
' -- _ plasticity, laminations 1mm (0.04 inches) apart. (FILL).

.:...:

l::. :.:._
C0593821-- _-- 2:50:00 PM NR

-4

:[( :( r at 6.0 ft.: saturated.

.... ' : CLA_...__Y(CH): black, high plasticity,organic-rich clay, Excludebelow1.5

....: : ' organicsmostly stems, marshcrust.(BAY MUD). feetfromsample.:...•i . foranalysis
-7

.-...v

:.:::£::::::.:.:SAND Black IN2 5/1], wet, fine grained sand, (BAY
:.v:_...SEDIMENT).

- 8 ..2:2,....-,
3.4_ _ ::/:

TOTAL DEPTH = 8.3 FEET

SEE F_.XPLdNATION FOR HorizontalCoordinates:CA StatePlane Coordinate@stemZone 5.NAD83 (1992)(CCS83JHOLENUMBER

SYMBOLS AND ABBREVIATIONS Vertical Coordinates:National Geodetic VerticalDatum (NGVD) 1929 C3S030B025



PROJECT JOB NLO4BER SHEET NUMBER HOLE NUMBERCLEAN 3 23818-059 I of I C3S030B026
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Truck Mounted

Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03
DRILLING METHOD HOLE DIAMETER COORDINATES 'ELEYATION TOTAL DEPTH

Direct-Push 1.5 in N 2,113,748.6 E 6,045,980.1 11.7 ft 8.3 ft
DEPTH/ELEVATION 1"0 WATER LOGGED BY REVIE_'T.D BY ANGLE 6tromHort=) ABANDON DAN

_t 6.5 ft ! 5.2Tt Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

t_

_ _ __ _ DESCRIPTION and CLASSIFICATION NOTES

_ ASPItALT

11.4
7 -CLAYEY GRAVEL G_: Yel "' 0 FIDBackground=

C0593823-- 1 9:S0:00AM NR V--_den " ,60%gravel, 15%sand,25°/-0--1 ppm

,_ _ _ _ ,l_es. (FILL). _ •Holebackfilled

10.7 1 with
::::- _-_' (CL_: Darkgray IN4], stiff, moist, fine bentonite-cement

Ou / grouta_e,grainedsand, 70%fines 30%sand (FILL) O _ completion10.2 l

-S_D- S[__!_:Olive [5Y 5/3], dense,moist, poorly graded,C0593824-- : i?: :. 9:55:00 AM NR :-::_::
:i: _ .-.".'.:

.:..7:_.:fine grained sand, subrounded, (FILL).

:ii',i:: - 2 :i iiiiii
, .. .

. ..._..i>:
•..;.....

C0593825-- z_=_ 10:00:00 AM NR -..!:.i '
.-.....
.'.....?.:

- 4

1 ::! 7.2__ _ CLAY _: Greenish gray [5GY 5/i], soft, moist,finelaminations.(BAY MUD).

-6
222,2=

C0593826-- , :? :: • : 10:05:00AM NR _7 5.2--
• .-::.:: SAND _SP): Dark gray [N5], dense, saturated, poorly
: ::::;.::_graded, fine grained sand, (BAY SEDIMENT).
: i - 7 -".';II_'I

....._.

,_ [_ 3.4 _ ";i:.:

i
SEE EXPLANATIONFOR HorizontalCoordinates:CAStatePlaneCoordinate@ste*nZone5,NAD83(1992)(CCS83_HOLENUMBER [

SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticalDatumOVGVD)1929 C38030B026 t



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBER

O CLEAN 3 23818-059 I of 1 C3S030B027
DRILLING COMPANY DRILLING RIG SITE LOCAHON BEGUN FINISHED

_p¢ Precision Sampling, Inc. Precision DA-2 IR Site 30 Alameda Point 8-23-03 8-23-03
DRIZr-,WG_ET_OD +IOLZDI_'rER COORD/NA_S ELEVAnOH ror_. DEYm

Direct-Push 2.5 in N 2,113,731.6 E 6,045,065.0 10.6 ft 13.5 ft
DEPTH/ELEVATION 7"0WATER LOGGED BY REVIEWED BY ANGLE (from Hort# ABANDON DATE

z 8.5 ft / 2.1ft Lynelle Onishi C. Stumpenhaus, R.G. 4451 Vertical 8/23/2003

. _ _ _ _ DESCRIPTION and CLASSIFICATION NOT£S

GRAVELLY CLAY with SAND 1_.1: Yellowish brown
F_ Background=_ [10YR 5/6], fine angularand subroundedgravel,30% gravel,

15%sand,55%fines.('ROADBASE). Oppm
- l Holeba_kfllled

- [ bentonite-cement
groutafter

- 2 completion

8.1_ - Directpush

C0593829-_ 4:00:00PM NR SANDY CLAY {__._: Darkbrown [ 10YR 3/3], fine sand sampling1.5feetbgs.begunat
c0593s2,"._ : 3 _thsomefinean_lar_vel.(Fn.L).O/iY/9_

7.1__ . /-
C05938_-- 4:04:00PM NR CLAY _CL): dark_e, cni_ gray [GLEY 13/1], soft.,moist,

- 4 _/. _avd, 0% sand, 100%fines. (BAY MUD).

-5

C0593831-- 4:10:00PM NR -

-6

-7

-8

C0593832-- 4:15:00 PM NR _- - at 8.5 tt.: saturated.

-9

i -10
I
k--

--11

-12

-1.9. -
SAND with SILT [SP_MI: darkgreenish gray [GLEYI

- 13 4/I], wet, fine grainedsand, (BAY SEDIMENT).

-2.9. _

TOTAL DEPTH = 13.5 FEET

SEE EXPLANATIONFOR Horizontal Coordinates: CA State Plane System (1992) (CC_83)Coordinate Zone 5.NAD83 HOLENUMBER

SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticalDatum(NGVD)1929 C3S030B027



eROJECr JOBHUMBERSHEETHUMBERHOLEHUMBERCLEAN 3 23818-059 1 of 1 C3S030B028
_mLLmGCOMPAre DmLLIHGraG SiTE LOCAnO,V BEGUN mHlSnZO

Precision Sampling, Inc. Precision DA-2 IR Site 30 Alameda Point 8-23-03 8-23-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTALDEPTH

Direct-Push 2.5 in N 2,113,725.6 E 6,045,127.3 10.5 ft 12.0 ft
DEPTH / ELEYATION TO WATER ILOGGED BY REVIEtVED BY ANGLE (from Hori:) ABANDON DATE

l_ 8.0 ft / 2.5ft Lynelle Onishi C. Stumpenhaus, ILG. 4451 Vertical 8/23/2003

lal

"_ _ _'__ _..a _ _ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

!::! ::: // :GRAVELLY CLAY with SAND (CL): Yellowish brown

i::: :.. i::[ / [10YR 5/6], moist, fine angulargravel,30% gravel, 15% sand, 0FIDppm
Background

::i:::i:_: /55% _._.(Ro_BAS_)
:i::!!:? -I / Ho_o_ok_._

22 . . I rl r' / _ I b_nto,it_nt
after"

8.5_ _- 2 / completion
/ SILTY CLAY _CL): Black [10YR 2/1], soft, moist, 0%C0593832-- 2-.26:00PM NR

,__ _ _:.._,::. 7'8- __. :/ gravel,0% sand, 100% fines. (FILL).
!i-ii :: "_,_'_CLAY LC_L._:darkgreenish gray [GLEY 14/1] and black
..... : _ 3 , ....: [GLEYI 2.5/N], moist, 0% gravel,0% sand,100% fines. (BAY

C0593833-- .: /

:4
_--_m -4

i.!:i i!: ,,.,J
....... //

_'_ C0593534-- ::.: :i:::. 2".33:00PM NR -- 5 /,
:: "" I

_._i.ill //
"i!_i:!i. /
:::!7. /./

_ w":: - 6 i'_"•"v:

: i:Lii_ . /

/

- 7 /'
/ /

./,
/

C0593835-- _, 2:40:OOPM NR _- -- 8 WI/ at8.0ft.: saturated.
: :::

ii_ -- 9 . /

!: i.!

::_!_): -ll //
i::i ii / l_i._..,_%

[ TOTAL DEPTH = 12.0FEET

SEE EXPLANATIONFOR ,Hori'zomal Coordinates: CA State Plane Coordinate System Zone .5, NAD83 U992) (CCS834HOLE NUMBER

SYMBOLSANDABBREVIATIONS gertical Coordinates: National Geodetic Vertical Datum OVGVD) 1929 i C3S030B028



PROJECT JOBNUMBER _HEETNUMBER HOLENUMBER

CLEAN 3 23818-059 1 of I C3S030B029
DRU._ING COMPANY DRILLING RIG SITE LOCATION BEGUN FJNISHED

Precision Sampling, Inc. Precision DA-2 IR Site 30 Alameda Point 8-23-03 8-23-03
DRILLING METHOD HOLE DIAMETER COORDINATE$ ELEVATION TOTAL DE.PTH

Direct-Push 2.5 in N 2,113,722.4 E 6,045,189.0 10.7 ft 16.3 ft
DEPTH/ELEFATION TO WATER LOGGED BY REYIEWED BY ,iNGLE (from Hos_=) ABANDON DATE

8.0 ft / 2.7ft Lynelle Onishi C. Smmpenhaus, R.G. 4451 Vertical 8/23/2003

_ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

o
I

10.5- - ASPHALT
GRAVELLY CLAY (CLI: Yellowish brown [10YR 5/6], _ FIDBackground=0ppm
moist, fine to coarse angularand subroundedgravel, 35%~

gravel, 10%sand,55%fines. (ROAD BASE). Holebackfilledwith
bentonite-cement

- [_ completion

6.5__
NO RECOVERY rock blockingrecovery, 2 inches of soil
recovered (typenot noted on log).

-5

_ 2.5_. at 8.0 fl.: saturated.
20593836-- 10-40:g0AM NR "CLAY fCL_: Very darkgreenish gray [GLEY ! 3/1], soft,

- . moist to wet, low to mediumplasticity,0%gravel,0%sand,
100%fines. (BAY MUD).

20593838--_ 10:41:00AM NR
_0593837"

-10

=0593839--- I0:42:00 AM NR -0.8_.
SAND with SILT (SP_M3: Very dark greenish gray

- [GLEY 14/1], wet, 0% gravel, 90% sand, 10% fines, shell

-- fragments. (BAY SEDIMENT).

C05938_ 10:56:00AM NR - 15

.,.6..
t TOTAL DEPTH = 16.3 FEET
I

SEE EXPLANATION FOR Horizontal Coordinates: CA State Plane Coordinate System Zone 5, NAD83 (1992) (CCS83) HOLE NUMBER

SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticYerticalDatum(NGVD)1929 C3SIDOB029



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBERCLEAN 3 23818-059 1 of 1 C3S030B030

DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Precision Sampling, Inc. Precision DA-2 IR Site 30 Alameda Point 8-23-03 8-23-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEVdTION TOTAL DEPTH

Direct-Push 2.5 in N 2,113,719.8 E 6,045,255.8 10.8 ft 8.3 ft
DEPTH/ELEVATION TO WATER LOGGED BY REVIEWED BY 4NGLE (from Horiz) ABANDON DATE

z 8.0 ft / 2.Sft Lynelle Onishi C. Stumpenhaus, ILG. 4451 Vertical 8/23/2003

c_ _ DESCRIPTION and CLASSIFICATION NOTES

BARK
10.6__

•7:i": //: GRAVELLY CLAY with SAND LC__: Yellowish brown FlDBackground=
!:!i:i:I: /i [10YR 5/6], moist, fme angulargravel, 30% gravel, 15% sand, 0ppm
i:i.ii.!i. /'/. 55% fines. (ROAD BASE). Holebackfilled
5:::: :::

:/

iliii::i - x / / _hbentonite-cem©nt

....:'....... // /,r/rviiiii:: , o _o,,p_o_o,

......... L :7.:] !: !i:
:i:i "::, 2

_ 8.6-- / i

_ _ SIL_ CLAY CCL_: Black [10YR 2/!]. soft to medium i

C0593841-- i! :30:00AM NR 8.3 - .., , \stiff, moist, _ fine angulargravel, 10%sand, 90%fines.
<,"(F]Lt.).I / /

;::. : 3 ,/:. CLAY _CL): Dark grayish brown [10YR 4/2], soft, moist,
! i:!:i :%. // 0%gravel, 0%sand, 100%fines. (BAY MUD)., ,.. :-:

' .i. x;.;: :.

C0593842-- • " I l:34:00 AM NR //
i "

!!":i: /
i7.1 ::: //
i_i: 7.1

I !i!'!.:: - 4 i"D._
-_
:i!:.::: /:. at4.3ft.:darkgreenishgray[GLEYI4/I]withvery

/ darkgray [GLEYI 3/N].

=: :.i " /"
ii:: .: - 5 //

C0593843-- •I 1:35:00AM NR / /

::::i :.: /" '

i.i::i:i // _

: - 7 /"

C0593844-- -- -- :1:39:00 AM 500 . _'_"_i
/'_i." LEL= 33%,FID =

" Ol_,.,,,t%!_. i 500ppmat8feet E

-_ - 8 //_. at 8.0 ft.: saturated. _ drilling
,-- ;-.j 2.6.....

TOTAL DEPTH = 83 FEET

i

SEE EXPLANATIONFOR HorizontalCoordiooles:CAStatePlaneCoordinateSystemZone5,NAD83(1992)(CCS83)HOLENUMBER
SYMBOLSANDABBREIqATIONS VerticalCoordinates:NationalGeodeticVerticalDatum (NGYD) 1929 C3S030BID0



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBER

0 CLEAN 3 23818-059 1 of 1 C35030B031
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Truck Mounted
Inc. IR Site 30 Alameda Point 8-28-03 8-28--03Precision Sampling, Geoprobe

oRIu.mGMErHO0 HOLEOZt,M_r_R COOROIN_rES ELEV,4_ON TOT,_DEPTH

Direct-Push 1.5 in N 2,113,716.1 E 6,045,328.8 11.0 ft 8.3 ft
DEPTH/ELEVATION TO WATER LOGGED BY RF_VIEWEDBY ANGLE 66_m Hori_ ARANI_ONDATE "

z 6.0 ft / 5.0ft Pete Holland C. Stumpenhaus, ILG. 4451 Vertical 8/28/2003

- "_ DESCRIPTION and CLASSIFICA TION NOTES

10.8_ H ASPHALT

'_ _ _K' CLAYEY GRAVEL with SAND (GCk Yellowish brown FIDBackground=
C0593845-- ::i:.ii::::::: 8:45:00AM lqR " " [10YR 5/6], dense, moist, fine to angulargravelcom_ O_m

,_ _ _:':,.- _ mostly ¢ffm_¢_Tiocsedimentaryand volcanic raoc_J--.60% "_ Holebackfilled

:::!!:!::::i.i:"i:il - 1 '_a'_e],.20% sand, 20%ciay. (FILL). _ with
i:: :::i.: _ -_- be_tonite-cemen!

.:_?: groutaRer
C05931t46-- i.!.::!!::., 8:50:00 AM NR completion

ii !iiif:ill

CLAYEY SAND ¢SO: Dark greenish gray [SGY4/1],
........... 2 dense,moist,finegrainedsand, ~55%sand,45%clayand silt.

_--_ ;:::;. ::!)::!:_;(FILE).

::if:::
_...:-..

- 3C0593848"-_ 8:5';:00 AM FIR
C0593847/

L"'!;!
7.3_ ?-?.:/

- ej'_, _ (CI-B: Dark greenish gray [5GY4/l],sottto

4 _ medium stiff, moist, high plasticity, trace (<2%) organics,
_ _'_,_ occasional (5%)seams (0.25-inch) of silty and/or sand,

i) i _ laminated.(BAY MUD). O/_"/_
! _?il::iiiil

i ':!:i.!i:::il- g - 6 _. at6.0tL: saturated.
C0593849-- ::i:!:'i!i" 9:00:00AM NR

:: ii
i _::):::
I i::: i

11iili: I - 7,_ _-at 7.0 ft.: sandy(25% sand,75% day).

_ 2.8_ _,.

SEE F_.XPLANA TION FOR ttorixonlal Coordinate.s: CA State Plane Coordinate System 2o_ 5. NA£183 (1992) (CCS83, HOLE NUMBER
SYMBOLSAND ABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticalDantm(NGVD)1929 C3S030B031



PRoJECt JoB steerNUMBER_OLENUMBER

O CLEAN 3 23818-059 1of I C3S030B032
OntLUNGCOMrANr DRU.UNG_G Sire LOCArtON BEGUN rmmHzO

Truck Mounted
Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-28-03 8-28-03

DRILLINGMETHOD HOLEDIAMETER COORDNATES F.I..EYATIONTOTALDEPIr!

Direct-Push 1.5 in N 2,113,749.7 E 6,045,368.3 10.3 ft 8.3 ft
DEPTI_I/ ELEVA_ON TO WATER LOGGED BY REVIEWED BY ANGLE (fromHori:) ABANDON DATE

* 6.0 ft 14.3ft Pete Holland C. Stumpenhaus, ILG. 4451 Vertical 8/28/2003

ul

_< _ :_ _ _ DESCRIPTION and CLASSIFICATION NOTES

10.1__- _ ASPHALT

c0593850-- i: 9:20:00AM NR 0 ppm

l_ntonit_..m'nelnt

groutafter
completion

C0593851-- ::. :.::9:25:00AM NR

8.6.......
[CLAY (CI_:gray,verystiff,moist,highplasticity,'

.:ii i i: : 2 oecasiohal seams (<5%) (0.25-inch) of silt. (FILL).

i,C0593852 _ 9:30:00 AM NR

_, ,
-4

,-_-
.:::iif!! 5.8_ _ CLAY (CI-D:Dark greenishgray[5GY 4/1], stiff, moist,
:i !ill high plasticity, trace organics (<5%), laminated. (BAY MUD).
:": :: - 5

,:iili'(ii

:: _ -6 _,_"_..Z___ ,,,,,i) i.. - at 6.0fL: saturated.

C0593gS3-- :i:" 9".35:00AMNR _'_ ,_

. t. _1h_ _t".:::i :. - 7

......

:: : - 8
_.." :._2:._ 2.1 ......

TOTALDEPTHffi83FEET

I
[ SEE EXPLANATIONFOR HorizontalCoordinates:CAStatePlaneCoordinateSystemZone5.NAD83(1#92)(CCS83)HOLENUMBER
ISYMBOLSANDABBREVIATIONS VerticalCoordinates:NationelGeodeticVerticalDatum(NGYD)1929 C3S030B032



PROJECT JOB NUMBER SHEET NUMBER MOLE NUMBERCLEAN 3 23818-059 I of 1 C3S030B033
DPJLUNGCOMPANY OtOLLt_GPJG SITE LOCATIOh'REGUN FmlSt_D

Precision Sampling, Inc. Geoprobe 5400 IR Site 30 Alameda Point 8-26-03 8-26-03
DRILLING METHOD l-,rO[,£DIAMETER COORDINATF.S FJ-EYATION TOTALDEPTH

Direct-Push 2.5 in N 2,113,706.3 E 6,045,587.0 10.7 ft 8.0 ft
DEPTH / ELEYATION TO WATER LOGGED BY REVIEWED BY 4NGLE O$'omHorir) ABANDON DATE

_t 5.0 ft ! 5.7ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

DESCRIPTION and CLASSIFICATION NOTES

i _, _I_t,_0[_L_t_L_L f_G_Q:Dark yellowish brownc0593854-- i 9:20:00AM NR.
,/._ [10YR 3/4], wet, 55%subangulargravel to 1.5-inches, 25%

--_ _ sand, 20% fines. (FILL).
i!ii:ii::ii - ] ; I Z_ with'bentonite-cement

, mQAC0593855-- 9:21:00AM NR - groutafter

completion

iii .:i:i

_ _ _ 8.7__ 2 -SI-LT9CLAY _CL_: Dark greenishgray [5GY 4/1],

) :!___:-- // medium stiff, laminated. (BAY MUD).

/
C0593856-- 9:22:00 AM NR -- 3 /"

/

/
' _i:);i:!i: - 4 _//

. :::: %

i: ::: / at4.5 ft.: soft.
:!i: /

_:i//: _7 - 5 /%/i:i!!i - / .t50 :
i i::i_:ii

C0593857" :.' :i.

2.7__ 8 '1

• =

SEE EXPLANATION FOR ttor_ontat Coordinate_:CAStatePlane"CoordinateSystemZone 5,N,4D83(1992) (CCSB3)HOLENUMBER
SYMBOLS AND ABBREVIATIONS yertical Coordinates: National Geodetic VerticalDatum (NGVD) 1929 C38030B033



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBERCLEAN 3 23818-059 1of 1 C3S030B034
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Precision Sampling, In€. ....Ge0probe 5400 IR Site 30 Alameda Point 8-2%03 8-27-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTAL DEPTH

Direct-Push 2.5 in N 2 113,699.2 E 6,045,649.2 11.6 ft 8.0 ft
DEPTH/ELEFATION TO WATER LOGGED BY REVIEWED BY dNGLE (from Horiz) ABANDONDATE

x 3.0 ft / 8.6ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/27/2003

__ -_ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

F-€, : SAN i RA L (SWk' _ yellowish brown
C0593859--- )i.;i:! 2_8:00PM NR _ _.'.

.....•_::: i i_._ [10YR4/4], moist, well graded,25% subangulargravel to FIDbackgroundffi
,_ --g_ o:,_l-inch,65% sand,l0% frays.(TILL). 2.0ppm

....•° /_6_r'1_Io
-..!i!!if.::....: I 0.8- -..,._" .. S_d_l)-w_-- - _'E'L-_: -D_rk'y_low_sh"br-o_vn'- Holebackfilled- with:ii:i_ 1 o_

C0593860....... :. 2:29:00AM NR ."9:_ [10YR416], oxide staining, 40%gravel, 50%sand, 10%fines, bentonite.cement

::!ii:,: ',o - - 'wl/w
.o..._.(FILL). groutafter
•_.._ completion

:::..... 9.9_ _ ."_
' -- .:.-- _ _ (SO: Black [10YR 2/!], wet, abundant

•i:!::!i - 2 i:::._ red staining from oxidized (organics?) matter throughoutin
i_i!_ii.: _ _ long thin streaks reminiscentof rootlets, 0%gravel, 80%sand,
::_:!... - _:_>:_20% fines. (MARSH CRUST).

rili::: """: 1.7-3.2-f_-tbgs,...... ..!/.

_2 materialbelow"_ - 3 1.7-feetexcluded
8.4_. _ at3.0ft.:saturated, fromsamplingSILTY-(_LA_/ _CLI- 6a_kgr_e_shgray [5GY 4/1],

_iI //,/ medium stiff, some oxide staining, 0%gravel,0% sand, 100%fines. (BAY MUD). -- "

at 4.0 ft.: laminated, black stainingand a few bits of

i;iiii ::;i / organicma. ./t
:i,ii::i : : //
":!7/i:. /
•:...: ::..:

. iT::i::
:':':::i

':LL • _

iii::! /
:ii i!i.... - 6 /f! at 6.0 ft.: soft, laminated withblack staining.::! ?ii! __ /

,f/
i:i!::l )/
i i:"i.... 7 /

€ SEE EXPLANATION FOR Horizontal Coard_nates:CA State PlaneCoordinateSystem'Zone 5.NAD83 (1992)(CCS83)[HOIENUMBER

SYMBOLS AND ABBREVIATIONS VerticalCoordinates: National Geodetic VerticaIDatum (NGVD) 1929 C3S030B034



PROJECt JOSNUMBERS_EErNUMnER HOLENUMBER

_[_ CLEAN 3 23818-059 1 of 1 C3S030B035
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN _INISHED

PrecisionSampling,Inc. Geoprobe5400 IR Site30 AlamedaPoint 8-25-03 8-25-03
DRILLING METHOD HOLE DIAMETER COORD13{ATE5 ELEVATION TOTAL DEPTH

Direct-Push 2.5 in N 2,113,695.9 E 6,045,714.6 11.6 ft 8.0 ft
DEPTH[ P-LI_¥ATIONTO WATER LOGGED BY REVIEWED BY _INGLE(from Hori:) ABANDON DATE

7.6 ft / 4.0ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/25/2003

._ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

" :::J! ,_ I GRAVEL with SAND (GW_: Dark olive brown
C0593863-- i!:!!::::::::ii10:24:00AM NR ? _" [2.5Y 3/3], moist, well graded,60%angulargravel to

,__.:::: ::: _,! 1.5-inches,40% sand,0% fines. (FILL).

'i!:i!:!::!:!:: ._" _0/0 Holeba_fil|_
bentonite-cement

C0593864-- !}ii::if!i: 10;25:00 AM NR I grout after

i;:: :i":: ; • completion
ii:iii:::!ill 10.0_- _ SANDY CLAY (CL_: Very darkgrayishbrown

.ii!i!!::>: _ [IOYR3/2], soft, (FILL). -i'"ir,,'t_/1_"/_'--'--::-J_ - 2

i:::{i:::iii (MARSH CRUST). samples7"6feetbgS,takenno

 :i)iiii
" '_> - 3

8.2_
8.0_ - -L:.).:.:::c..SAND (SP): Darkm,ee_ni._hm'av[5GY 4/1], wet, poorly

._p \_'adcAl_o _raveL l-00°/_sand,0%gra_v_l.__A._YSE_E)__II_4_ETNT_-

CLAY L._: Dar_ gr_mish gray [i_'_4/I ], very stiff,
7.6_ _ 4 _m_o_eA_a_pp__e_an__an_d_b_ _U__i_._(B__Y_MD'D_.).__ _ _

:i:ill!:::!: SILTY CLAY (MI,k Dark greenishgray [5GY 4/1], soft,

;i!i:!:!i:i stiff interlayersof banded and mottledclays (black staining).
:!i.i:!:il (BAY SEDIMENT)......

::!)i:ii/

.....

'i: ! [

i !
iE:.ii:.
"i:): _ 4.0_ -
-:.::i:!! - SANDY CLAY LC.__:Darkgreenish gray [5GY 411],soft,
::::ii saturated,(BAY MIID).

......::.__.: 3.6_ _ 8

TOTAL DEPTH =8.0 FEET

SEEEXPLANATIONFOR HorizontalCoordinates:CAStatePlaneCoordinateSystemZone5.NAD83(1992)(CCS83)HOLENUMBER
8YbtBOL_ANDABBREVIATION_ yerticalCoordinates:NationalGeodeticVerticalDatum(NGVD)1929 C3S030B035



PROJECt JOBJ_/MB_ s_r NuMBER HOLENUMBER

CLEAN 3 23818-059 1of 1 C3S030B036
DRILLINGCOMPAN}" ORIZJJNGRIC SITE LOCATIONBEGU,V FINISHED

Precision Sampling, Inc. Geoprobe 5400 IR Site 30 Alameda Point 8-25-03 8-25-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTALDEPTH

Direct-Push 2.5 in N 2,113,692-3 E 6,045,781.1 11.8 ft 4.0 ft
DEPTHIELEVATION TO WATER LOGGED BY REFIEWEDBY ANGLE([rom HorP.) ABANDONDATE

x Not Encountered Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/25/20(D

,_ DESCRIPTION and CLASSIFICATION NOTES

: i i_i:i ,,':': SAND ¢SW_: Olive brown [2.5Y 4/4], wet, well graded,
!C0593868-_ .i::ii[: i I1:05:00AM NR ':'_....... -_,:10% subangulargravelto0.67-inches,85% sand,5% fines.
C059386T" _.::.: , .-_.

•.9. Holebackfilled
::: I '.;_,,._ with
•: bentonite-cementy-.-o..

C0593869-- :i;i ! ,i :i 11:06:00hum NR t. ;..': grout after

•:: i i!. 10.3- - '-"°' completion
.::iii
:_ ::: _'// _ ¢CL_: Very darkgray [10YR 3/i ], stiff, medium: .... . plasticity, (FILL).//

-_- - 2 :,(/

; : :) SANDY CLAY _CL_: Olive [5Y 4/3], mediumstiff,
oxidized rock pieces (brokenby dril_ng), 0_ gravel, 40% sand,

: 60% fines (FILL) _ ,[_0_
C0593870--- _ '"II.'07:00AM NR 8.8--- 3 L.p..A .... _ .... "_. ..... U___- _

r4_ ]Tsti_:/ CLAY fO_3: Darkgreenishgray[10G_

/ homogenenas,0% gravel,0% sand,100%fines. (BAY MUD).

j / op/,oo--._A __ "7.8__ 4 Abandonholeat
4-fe_ duoto high

TOTAL DEPTH ffi4.0 FEET LELreadingsdownthehole
usingtubing
attachment

SEE EXPLANATIONFOR HorizontalCoordinates:CAStatePlaneCoordinaleSystemZone5,NADS$(1992)(CC_J/ tIOLENUMB_
SYMBOLSAND ABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticalDatumOVGItD)1929 C-3S030B036



PROJECT 30B NUMBER SHEET NUMBER HOLE NUMBERCLEAN 3 23818-059 1 of 1 C3S030B037
ORtU.tNCcouvam d_LU_C_]d strE ....... LOCArTON"" SECUN V1NISHgO

Precision Sampling, Inc. G_.probe 5400 IR Site 30 Alameda Point 8-25-03 8-25-03
DtUt_Ui_ME_OD /_OLE_/AMETER cooRomAr_ EZ_VATJON Tor_ oEvrH

Direct-Push 2.5 in N 2,113,688.8 E 6,!145,847.0 12.1 ft 8.0 ft
DEPTH/ELEVATION TO IIrATT_.R I.OGGKD B}" REVIEWED BY ,4NGLE(fi'omHori:) ABANDON DATE

_t 7.5 ft / 4.6ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/25/2003

_ _ DESCRIPTION and CLASSIFICATION NOTES

::::::Ji.::: D_: (_RAVEL with SAND (GW): Olive brown [2.5Y 4/3],':.::

C0593872-- :'i:i:ii' ! 2:02:00AM NR __ moist, well graded, 60%angulitrgtTvel tot-inch,37% sand,
- */_, .... a...... -

_ _ 11.6_ _ CLAYEY GRAVEL LG._C_:Datkyello_vishbrown

ili _ [10YR 4/4], moist, 60%subangulargraveisto l-inch, 25% Holebackfilled::.if - 1 sand; 15% fines. (FILL). with

filli i _#1 be_lonite,-c_rlent

C0593873-- 2:03:00,_1 NR '_L _/2,'_/[ _ groutafl_"
completion

9.6_ _ _ SANDy. CLAY (SCi: Olive brown [2.5Y 4/3], moist, 0%

I _ gravel, 85% sand, 15% fines. (FILL).

/5""

i .
_-:_ _ 8.1__ 4 -SlLT_C_Y _!: Dark greenish gray [10GY4/ll, stiff,
[ ::"i:!.!:i:i - !homogeneous. (FILL).

I -5 //
I •, ,//

i?:i: 6.5--
:: ?q::!:ii:ii-S_D- (,S__: Olive gray [5¥ 5/21,wet, poorly graded, 0%

, :i ..:--.:>...gravel, 100% sand, 0% fines. (FILL).
5.7_ - ":_":":"

_.::: CLAYEY SAND (SC'I: Dark greenish gray [5GY 4/1],
•: medium stiff, wet, fine grained sand, laminated, Iraee black

i:!:i:.)_staining, 0% gravel, 85% sand, 15% fines. (FILL).

)_:-i_ at 7.5 ft.: saturated.

SEE"EXPLdNATIONFOR HorizontalCoordinates:CA&a:ePlaneCoordinateSystemZone5,NAD83(1992)(CCS83JHOlENUMBER
SYMBOLSANDABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticaIDatum(NGVD)1929 C3S030B037



O PROjeCt JoBtCUUBEBSHE_TtCUmB_ nOL_NUMBERCLEAN 3 23818059 1 of I C3S030B038
DP.ILDNGCOMJ'Am DPdLLINCRIG S/IX LO_4rlOI¢ BEGUN HmSHLD

Precision Sampling, Inc. Geoprobe 5400 IR Site 30 Alameda Point 8-25-03 8-25-03
D_zU_GMZnCOD nOLr01_F.rER CO0_#_Ark:S ELEr_r_o_ roraz _,ru

Direct-Push 2.5 in N 2,113,683.8 E 6,045,911.1 12.4 ft 4.0 ft
DEP_'I / ELEFATION TO WATER LOGGED BY P,EVIEWED BY iAHGLE 6fromHori:) dBANDON DATE

z Nnt Encountered Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/25/2003

_ _ "_ _ _ DESCRIPTIONand CLASSIFICATION NOTES

i::_ !_ GRAVEL wi" SA_NDG[-G--W_'Dark yell°wish br°wn

C0593876-- 2".30:00PM NR [l 0YR 4/4], moist, well graded,55% subangularto rounded

'_-- i:i grave! to l-inch, 40% sand,5% fines. (FILL).
:i_ o_" at 0.7 ft.: Darkyellowish brown [10YR 4/6]. Holebackfined: :: .:

::_i - 1 _--b with

' "'C0593878"-_ :: : 2:31:00 PM NR grout after
C0593877: :ii : i _ _t completion

i •
!?: :L: 10.4__ -_ - 2 -

M SANDY CLAY CLC_._:Dark brown [10YR 3/3], medium
i:il ::i stiff, 5% roundedgravelto 0.33-inches, 35% sand,60%fines.

cosmos79--_ __::_2:_2:_v_ r_e 9.6_= ,/ (FILL). _"/_fi___ 0
_CI-l):Dark greenish gray [5GY 4/1], high Materialnot

sampled below
- 3 plasticity, silty, with rootlets, heterogenous withblack mottles. 2.8-feet(Marsh
- (MARSH CRUST). CrustandBay

8.9- _ Mud)
::::":":'SAND ¢SP): Dark greenish gray [10GY 4/1], wet, poorly

:).i..i..;i!_::graded, 0%gravel, 100%sand, 0% fines. (BAY SEDIMENT).
8.4__ 4 .... "

TOTAL DEPTH = 4,0 FEET

SEEEXPI.dNATION FOR BorizontalCaordinated:CAStatePla_eCoordinateSystemZone5,NAD83(1992)(CCS83jHOLENUMBER
SYMBOLSAND ABBREVIATIONS VerticalCoordinated:NationalGeodeticVerticalDatum(TVGVD)1929 C.3S030B038



PROJECT JOB NUMBER _HEETNUMBER HOLE NUMBF-.RCLEAN 3 23818-059 1 of I I C3S030B039
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED .

Truck Mounted

Precision Sampling, Inc. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03
DRILLINGMETHOD HOLEDIAMETER COORDINATF_ ELEYAT/ON TOTALDEPTH

Direct-Push 1.5 in N 2,113,682.2 E 6,045,975.0 12.5 ft 8.3 ft
DEPTH I ELEFATION TO WATER LOGGED BY REV]Eff,_D BY ,,INGLE_FromHorn) ABANDON DATE

Not Encountered Pete Holland C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

N _

t_ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

'- _ LG_Q:Yellowish brown [!0YR 5/61, FIDBackground=
C0593881-- [ :!'i:.:: 1:55:00PM NR dense, moist, fine and coaxsegravel, 50%gravel, 20%sand, 3ppm

!i:::::i 30°,6fines. (FILL). -I Holebackfilled

" I_tonRe..c_nem
_:!::::::i!! ) lm grouta_cr
i:::_:ii )Q/q completionC0593882-- i:::::'.!:::2:00.'00PM NR
i:i!ii-:?

:!,:'il::.:!:!::i:iii::::.:. 10.5-- 2 ::.:::;:_!:!.i-SANDLS_._:Olive [5Y 5/3], dense, moist, fine grained
,- i i: ..... .5i+!-"2!:sand, subrounded, occaslonal pockets of fat clay. (FILL).:5 :l 1

:::. _ :, -_:._:?11

'lll : ::l: ....

C0593883-- _ _ 2:05:00 PM NI!. -:-i_:._:_:-''""<'l''l
" .::_

 :'ii!:iiii
' i ii!ii!i!ii

::::ii::
:::.::::.:! - 5 >"i.i"!(:!
::i!i!!!lli:i ::::_"iil:::"1.5:.i.:

::i(:iii_:!::::_ 7.0__ _,1.........-CLAY _CI-I):Dark greenish gray, stiff,moist to wet, high

: _ plasticity, laminated. (BAY MUD).
C0593884-- :i: : 2:10:00PM NR _.

:i.!:l

i! -7

i l' ;l': -- 8

•--_ 4.2_ _

TOTAL DEPTH = 8.3 FEET

_€ SEEEXPLANATION_tOR HorizontalC,_rdinates:_ Stat_Pla_ CoordinateSystem7_,,e5.NAD83H992)(¢C$83,HOLENUMaER
SYMBOLSANDABBREVIATIONS VerticalCoordinates:NotionalGeodeticVerticalDatum(NGVD)1929 C3S030B039



PROJECt JOBNUUSER SHE_r_vMB_ HOLENUMBEe

CLEAN 3 23818-059 1 of 1 C3S030B041
DRILLINGCOMPANY DR]LUHGRIG SITE LOCATIONBEGUN FINISHED

_d PreeislonSampling,Inc. Geoprobe5400' IRSite30 AlamedaPoint 8-27-03 8-27-03
DlUUJNGMETHOD HO_ DIAMETER COO,_DmArss EZ,_YAnoiv ror_ DEPTH

Direct-Push 2.5in N 2,113,634.0 E 6,045,446.5 11.3ft 8.0 ft
DEPTH/ELEVATION 70 WATER LOGGED BY I_VIE_E,DBY ANGLE (_om Hori=) ABANDON DATE

6.0 ft / 5.3ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/27/2003

DESCRIPTION and CLASSIFICATION NOTES

- ._ ,_ ,_

i:::!!!! _"_::?SAND with _ (SW_: Olive brown[2.5Y4/4], moist,
• .- "....._.

C0593890---i ::::i !::i 2:02:00PM NR :'.._<:_ well graded, 30%angular gravel to 0.75-inches, 68%sand, 2% FIDbackground=

_ .y."."-.._..fines.(FILL). "___ t_/ //(_" ,.5ppm: :::: ::::: , ,.... 4: Z
'i::!::!ili:2-!:: _._'?... Holebackfilled
:.i" with;

F_..'._ Darkyellowishbrown[10YR4/6],moist, 'benton#_-cement

C0593891--; ::i:iii::::i:i::.i::2:03:00PMN_ ;::.:"i_._ 40%subangularg_avelto0.75-inches,55%sand,5%fine_. groutafier

.!i;:i!...:i:::i.. .".i.:'_:";;.:_:' (FILL). /'_/_" _"/_" :omplction
...._ .: ._ .'.:5_'..

lii:iii:ii: - 2 :._,._
b '-'_'.

8.9-- _ /2 o
;i_?..s_TI)-L_V_g_T__,__h _o_ _6-V__ q,_ ----roundedgravel to 0.5-inc_90% sand, 5% fines, friLL).

..........__ ..........
C0593892-_ 2:04.'00PM_S 8.3-- 3 _:.::_

,F<_CLAYEYSAND(S_: Brack[2.5Y2.5/1], finegrained
:._:_:_sand, low plasticity,0%gravel, 40%sand, 60%fines. (FILL).

_€ ' 7.8_ - _ S_N-Dw_h-C-LXY"_-- [)_rk--_i_ _ay ......
/ / :i:.i:;":.:_[SGY 4/1], 0%gravel, 90%Sand,10%fin=. (FILL).

i:.:l!!i:_i _4 laminated with black stains throughout,0%gravel, 0% sand,
....... 100% fines. (BAY MUD).

C0593893-- ":':!!lii:!:i:2:06:00PM NR _ - 6 , :: .::,..... at 6.0 ft.: saturated.

,,,4'

...... _ ,N f No.44,8i_ , ]

..:i: Z:-
::: .:,: ..

i) il;/72

:;. ::.:

__2 3.3-_ 8
/

TOTAL DEPTH = 8.0 FEET

SEE F__PLANA TION FOR Horizontal Coordinates: C_ &ate Plane Coordinale System Zone 5, NAD83 (Lt_2) (CCS33) HOLE NUMBER
SYMBOLS AND ABBREVIATIONS Vertical Coordinates: National Geodetic VerticaI Datttm (NGVD) 1929 C3S030B041



PROJECT JOB NUMBER _HEETNUMBER HOLE NUMBERCLEAN 3 23818-059 1of 1 C3S030B042

Precision Inc. 5400 IR Site 30 Alameda Point 8-26-03 8-26-03Sampling, Geoprobe
DRILLING METHOD HOLE DIAMETER COORDINA_-.S F.LEYdTION TOT.dLDEPTH

Direct-Push 23 in N 2,113,630.9 E 6,045,513.8 1L6 ft 8.0 ft
DEPTH/ ELEFATION TO WATER LOGGED BY REYlEF/EDBY 4NGLE ([rom HorL.-) ABANDON DATE

6.0 ft / 5.6ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

"__. _ _ m DESCRIPTION and CLASSIFICATION NOTES

I
......1.;T s_ GRAVEL with SAND LG__.V_:Darkyellowish brown

C0593894---'_ _ ::::i " 3:13:00 PM NR "_ [10YR 4/6], moist, well graded, 60%angular gravel to l-inch,

i- _ _ _ 35_s_,d,5__n_.(FILL).

C0593895"-_ i :i i' ] _ bentonite-cementi::i::i! 3:14:00 AM NR groutILFI_"

if::ii:::::! _*_' completion

I__ 9.6_ 2 "._'YE-,ET-___-kTery_a-y[-SY_lLweT, iov7-C Y IL /
plasticity, slight hydrocarbon odor, 3%rounded coarse sand
grains in a sand-silt-clay matrix. (FILL).

C05038o_6- 3:15:00 PM NR 3

8.0_ , L.i
!:..i_.-::_?,s.3_._-¢_P_.._)iT,,_[_4_T,,_C_o_y-g_d-edTo7/.----

_ 7.6_ .:.!:i{!:!:gravel, 100% sand, 0% fines. (FILL).............. -_ Ec,Sm7Bff_.L-_qs__-; t36:4iilTstTe7-

i i !: laminated, 0%gravel, 0% sand, 100%fines. (BAY MUD).
:::: :::::

'::__:" \d,'__"_ -"7"I

: .::?i:ii ! 3.6_

TOTAL DEPTH = &0 FEET

SEE EXPLANATION FOR HorizontalCoordinates:CA StatePlane Coordktate_tem Zone&N.4D83U992) (CCS83)1-10L1_HUMBER

SYMBOLS AND ABBREVIATIONS VerticalCoordinates:National Geodetic VerticaI Dan_m(NGFD) 1929 C3S030B042



PROJECT JOB NUMBER 'HEET NUMBER HOLE NUMBER

CLEAN 3 23818-059 I of 1 C3S030B043
DRILLING COMPANY DRILLING RIG ISITE LOCATION BEGUN _INISHED

Precision Sampling, Inc. Geoprobe 5400 IR Site 30 Alameda Point 8-26-03 8-26-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTALDEPTH

Direct-Push 2.5 in N 2,113,626.3 E 6_045,570.1 11;8 ft 7.0 ft
DEPTH / ELEVATION TO WATER LOGGED BY P_EVIEWEDBY ANGLE (fromHori0 ABANDON DATE

Not Encountered Tina Takagi C. Stumpenhaas, R.G. 4451 Vertical 8/26/2003

_ _ _ DESCRIPTION and CLASSIFICATION NOTES

.... ::J!:: .f._:.<SAND with GRAVEL (S_: Dark brown [10YR 3/3],
C0593899-- i'. ::: 2:43:00PM NR F'I"_°":moist, well graded, 30%angular gravel to 0.75-inches, 70°,/o

i i::ii_ .._.,- _ _:,_:sand, trace fines, (FILL).
;:- at 0.5 ft.: Dark yellowish brown [i0YR 4/4].

:::: :: ".oi. Holebackfilled/!! i!,

C0593900"-- .....;ii:!i:: i:: 2:44.-00PM NR _'-'i_'_ groutb_lt°nite'ec'meatafter
•...'o.. completion

:
,,. ;/.€(.

' '-""_ "-_ - 2 _..:,
" 9.6_ . _ _ [_.__l_:Dark grayish brown [2.5Y 4/2],

_:_.. wet, fine to coarse grained sand, heterogeneous, multi-colored,
_i." 5%rounded gravel to 0.5-inches, 80% sand, 15% fines. (FILL).

handaugerholetodrill4-8feetbgs
i.<:.., inlea'val
'!.:..;:

'_ii_ - 4 _"_ --- at 4.0 ft.: Very dark gray [sY3/1],rootlets, 3% angul_'" SampleC0593902nottakendueto

; :'::ii :_ to rounded gravel to 0.5-inches, 77% sand, 20% fines. MarshCrust:: ::: (MARSH CRUST).
:::! ...".-..:.

!_:_?: -- 5

:'.v.f

•..;;.1..-

4.8--- 7 ';i.,:.':" Refusal

TOTAL DEPTH = 7.0 FEET

SEE EXPLANATIONFOR HorizontalCoordinates:CAStatePlaneCoordinate@stemZone5,NAD83(1992}(CGS83._HOLENUMBER
SYMBOLSAND ABBREVIATIONS VerticalCoordinates:NationalGeodeticVerticalDatum(NGVD)1929 C3S030B043



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBER

0 -CLEAN 3 23818-059 1of 1 C35030B044
oPaWNcCOMPAre O_LUNC_C sJr_ LOCk.ON _ECU,V Fm]SHEn

Precision Sampling Inc Geoprobe 5400 IR Site 30 Alameda Point $26-03 8-26-03
D_LUHGMETHOD HOLEDZ,LMEr£R COORDmA_S zzzrAno_ ror,_LoEPm

Direct-Push 2.5 in N 2,113,633.3 E 6,045,645.8 11.8 ft 8.0 ft
DEPTH / ELEVATION TO WATER LOGGED BY REVIEWED BY ANGLE (from Hori'_) ABANDON DATE

z 5.0 ft / 6.Sft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8126/2003

__ _ _ _ DESCRIPTION and CLASSIFICATION NOTES

" 'ii:ii: / .'-;£=:_SAND with GRAVEL S!___O:Dark yellowish brown
c0593903-- ::ii:::i! 10:46:0oPM NR .-_..: [ 10YR3/6], moist, well graded,20% subangulargravelto

,_--- :;.;._:_0.75-inches, 78% sand, 2% fines. (FILL).
..... " '.'91 /-- Holebackfilled

:::i%':_" _1_"_/_.._"'_ with:::ii: : :l 1 _:b.'. bentonit_-cernenl
C0593904-- ii:i: !!_!i10:47:00 PM NR grOtRafl_

ii:.i:':i:i!:i: '"i";_"' ' completion
....i:::: 10.2--
!iiii::i:i _ -SANDY CLAY (CL): Very darkgrayishbrown

:::i::i;i!::ii:: .._... [2.5Y 3/2], mediumstiff, 0% gravel, 40% sand, 60%fines._ 9.8__ 2
i:illIii:i! _.......:__(F_JLL). .... / No sampletaken-- -- past 2 feet bgs due

to Marsh Crust_ii_ CLAYEY SAND LS_ Black IN2] heterogeneous 3%
• ..... :'-_ rootlets throughout,0%gravel, 80% sand,20% fines. (MARSH
: i:i!ii::i! - _:ii!:_+i+CRUST). --

::: _ 3

8.4".

_ SAND with CLAY [SP-SC): Darkgreenishgray

fines. (BAY SEDIMENT). - ' '"

SHJTY CLAY (CI_: Darkgreenish gray [5GY4/1], stiff,

........::.... laminated, slighthydrocarbonodor,0% gravel, 0%sand, 100%
!i::i:!::::ii!: fines. (BAY MUD). - "

:!ii:!iiii::i- - . SILTY CLAY (CL_: Dark greenish gray [5GY 4/1], soft,..... -.....
.....!......... / saturated,laminated, 0%gravel, 0% sand, 100%fines..(BAY
ii:i ii. "/ SEDIMENT). . -

7 i :?:i ,

3.8__ 8 .... [

TOTAL DEPTH = 8.0 FEET

SEE EXPLANATION FOR HorizontalCoordinates:CA StalePlane Coordinate@stemZone5.N.dD83(1992)(CC.$83__IOLE3,?3MBER
SYMBOLS AND ABBREVIATION3 Vertical Coordinates:National Geodetic VerticalDatum (NGFD) 1929 _35030B044



PROJECT JOB NUMBER _HEETNUMBER HOLE NUMBER

CLEAN 3 23818-059 I of I C3S030B045
DRILLING COMPANY DRILLING RIG SITE LOCATION BEGUN FINISHED

Precision Sampling, Inc. Geoprobe 5400 IR Site 30 Alameda Point 8-26-03 8-26-03
DRILLING METHOD HOLE DIAMETER COORDINATES ELEVATION TOTALDEPTH

Direct-Push 2.5 in N 2,113,629.4 E 6,045,711.7 12.0 ft 8.0 ft
DEPTH / ELEK4T]ON TO WATER LOGGED BY REVIEWED BY ANGLE (from Horf=) ABANDON DATE

7.0 fl / 5.0ft Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/26/2003

_ _ _ _ DESCRIPTIONand CIMSSIFICATION NOTES

o
GRAVEL with SA2qD _Q_: Dark yellowish brown

c0593_7_ t_:2_.ooAM NR [10YR 3/6], moist, well graded, 70% oxidized angular gravel m
co593_g-- 1-ineh, 28% sand, 2% fines. (FILL).

Holebaekfilled

-_/_/ withC0593909-- 11:30:00AM NR 7,.., bentonite-cememgroutafter
completion

10.0- Refusal, move tO
hand augerhole

8.0_
SAND with CLAY _: Olive [5Y 5/3], wet, poorly Sampletakenfromhandaugeredhole
graded, fine grained sand, 0%gravel, 90% sand, 10% fines, at4 feetbgs
(FILL).

L__C._L_A_.________OVlL):Olivegray [5Y4/2],heterogeous
withoxidestainingandreddishmottles,0%gravel,0%sand,
100%fines.(FILL).

CI_593911-- 11:32:00AM

SILTY CLAY fCL): Dark greenish gray [5GY 4/1], very
sotL saturated, laminated, 0%gravel, 0%sand, 100%fines.
(BAY MUD).

TOTALDEPTH=8.0FEET

SEE EXPLANATIONFOR _: CAStatePlaneCoordinateSystemZone5.NAD33(1992)t'CCs83/_noz_NUMnF.a
SYMBOLSANDABBREVIATIONS IVerticalCoordinates:NationalGeodeticVerticalDatum(NGVD)1929 / C.3S030B045



PROJECT JOB NUMBER SHEETNUMBER HOLENUMBERCLEAN 3 23818-059 1 of I C3S030B046
DR]LUNGCOMPXm" DtULU;VGPaG SITE LO_TJON BEGUN FImSHED

PrecisionSampling,Inc. Geoprobe5400 IR Site30 Alameda,Polnt 8-26-03 8-26-03
DRILLING METHOD HOLE DIAMETER COORDI.N/ITF_ ELEVATION TOTAL DEPTH

Direet-Push 2.5 in N 2,113,626.4 E 6,045,777.6 12.5 ft 8.0 ft
DEPTH/ELEK4TION TO WATER LOGGED BY REVIEWED BY ANGI_ (from Horlz) ABANDON DATE

5.0 ft / 7.5ft Tina Takagi C. Smmpenhaus, R.G. 4451 Vertical 8/26/2003

"__ _ _ __ _ _., DESCRIPTION and CLASSIFICATION NOTES

•. '_ VEL with SAND Gf___: Dark yellowish brown
C0593912-- i.i :::i I:S0:0OPMNR •' [10YR 3/4], well graded,55%angularto subangulargravelto

,_ :::_::-__ 7Qt 1-inch,45%sand, tracefines. (FILL).::iii.i:ii:

:i:i:!:::: - ] . O withbentonite-cement

C0593913-- ::::!::.:!i: 1:51:_PM NR ',_.•
groutafter

......::.: _ | completion

10.5--
.....•...:._ S[__._:Very darkgrayish brown

i.:i!ii_[10YR 3/2], wet, 0% gravel,80%sand,20%fines. (FILL).

C0593914--- 1:52:00PM NR - 3

:..........:-.,::!_.

:ii!
:i::i::i.!:. 7.9_ - _
::i.::::i: i _-/ _ LC_._:Darkgreenish gray [5GY 4/1],

.......I!:: /_ medium stiff, laminated,moderate hydrocarbonodor,0%

,::::: V - 5
, , ::i::::::: - gravel, 0%sand, 100%fines,with poorlygradedsand lenses.

.: _.i!i; / at 5.0 ft.: saturated.

,,,
,_ '__ 4.5_ _ 8 /

TOTAL DEPTH = 8.0 FEET

SEE EXPLANATIONFOR HorizontalCoordinates:CAStatePlaneCoordinateSystemZone£,HAD83(1992)(CC_83)HOI£ArUMBER [
SYMBOLSAND ABBREVIATIONS FerticalCoordinates:NationalGeodeticFerticalDatzon(NGYD)1929 C3S030B046



PROJECT JOB NUMBER SHEET NUMBER HOLE NUMBERCLEAN 3 23818-059 1 of 1 C3S030B047
DRILIJNG COMPANY DRILLING RIG SITE LOCATION BEGUN FINI3_

_f PrecisionSampling,Inc. Geoprobe5400 IR Site 30 AlamedaPoint 8-26-03 8-26-03
;DRILLINGMETHOD HOLE DIAMETER COORDINATES ELEYATION TOTAL DF.PTN

Direct-Push 2.5 in N 2,1!3,622.9 E 6,045,843.5 13.0 ft 8.0 ft
DEPTH / ELEYAT]ONTO WATER LOGGED BY REYlEWEDBY 4NGLE (fromHori=) ABANDONDATE

Not Encountered Tina Takagi C. Stumpenhau$, ILG. 4451 Vertical 8/26/2003

m DESCRIPTION and CLASSIFICATION NOTES

• ': :_..... m_ GRAVEL with SAND G_._WI:Dark yellowish brown
C0593916-- ili:i t0:02:00AM NR ? _' [10YR 3/6], moist, well graded, 60%subangular to rounded

:.;ii_ Po I gravel to l-inch, 35%sand, 5% fines, friLL).

::: - 1 with
;: : ,_ bentonite-cement

C0593918"7 10:03.-00AM NR grout after
C0593917" 'i: :i: 1].5_ ' llil' completion

•)i .:;: CLAYEY SAND S_.._: Dark brown [ 10YR3/3], moist,

.... ;ii coarse grained sand, 0%gravel, 85%sand, ,!5% fines. (FILL).
- 2

:: ]0.6- -
:._--:- _ _: Darkyellowish brown

_ [10YR 3/6], moist, well graded,.60%,subangul.ar gravel to
co5_19-- tO:O4.,0OAM_R - 3 ,Q 1-inch, 35%sand, 5% fines. (FIEL).' . -""

9.8_. _ SAND with CLAY _: Olive brown [2.5Y 4/3], wet,

_€ _ poorlygraded,0% ,gravel,90%sand, 10%fines. (FILL).

'_ 9.0__ 4 _ SILTYCLAY (CL_: Darkgreenish gray [5GY 4/l], very
:: :I soft, homogeneous, 0%gravel, 0%sand, 100%fines. (BAY

/
MUD).

/
i;i:: - 5 /
i:i i i. ///

/

C0593920-- : I 0:06:00 AM NR -- 6 /
: :.::.: /

=:, /
6.0-- 7

/.:_:::!::_ (SP_: Dark greenishgray[5GY4/1],wet,poorly
....... o o

I :;_.;.!i_graded, 0% gravel, 100_Asand, 0'/. fines. (BAY SEDIMENT).

5.o_..:. _l:

OT.°_,o
SEE EXPLANATIONFOR HorizontalCoordinates:CAStatePlaneCoordi_wleSystemZone5,NAD83[1992)(CCS83_HOI.ENUMBER

SYMBOI._ANDABBREVIATIONS VerticalCoordinates:NationalGeodeticYeracalDatum(NGVD)1929 C3S030BIM7



PROJECT JOB NUMBF.R SHEET NUMBER _OLE NUMBERCLEAN 3 23818-059 I of I C3S030B048
DR)LUNG COMPANY DRILLING RIG SJT£ LOCATION BEGUN FINISHED

Precision Sampling, Inc. Geoprobe 5400 IR Site 30 Alameda Point 8-25-03 8-25-03
DRI_IN-CMErUOD hOLED_AM_R coolmmAr_s £LErATION totAL o_PrH

Direct-Push 2.5 in N 2,113,619.5 E 6,045,909.4 13.3 ft 8.0 ft
DEPTH iF.t rV,4TION TO W.4TER LOGGED nY REYIEWED BY ANGLE (from biori:) 4BANDONDAT_

Not Encountered Tina Takagi C. Stumpenhaus, R.G. 4451 Vertical 8/25/2003

_ _: __ N _ _ _ _ ___ _._ _>_ _ DESCRIPTION a_d CLASSIFICATION NOTES

: i::iui:i '_.:_ SAND wlth GRAVEL _.VO.: Darkyellowish brown
C0593921-- i:: i_. 3:22:00 PM NR 'd-_:..._,.[10YR 4/6], moist, well graded,_

::i :.::. • :_ 0.5-inches, 65%sand_5% finesY(FILL).
;.?....

i Ho|€ back_||ed
-- 1 .'.o..

C0593922-- .::! ::.:i 3..23:00PMNR 17.1_ _ bentonite-cement
ii::i::ii!: - _._:."CLAYEY SAND [SC): Olive brown[2.5Y 4/4], moist, groutafter

ii_ 20%subangularto roundedgravelto 0.5-inches, 60%sand, completion
:. :::.::

i!ili:_:::! - _i 20% fines. (FILL).: i?_:i::

at 2.7 It.: sand-clay matrix, 3%gravel, 77%sand, 20%

C0593923-- 3:24:00PM NR 3 -- fineS. _[0 {_"_'_-_

_':..::_::
_..2

--ii_ - 4 ::::::.'::::!.... ::ffi_:

!_::i.:: 8.8_

:ii: i:::. //_ , SILTY CLAY (CLk Dark greenish gray [SGY 4/1],::i::::i!:. medium stiff, 0%gravel,0%sand, 100%fines. (FILL).

:!i_i:ii: - 5 ?/'1_"........

, .::: :i!:.: / /

7.3,_

¢0593924--_-LSI:I,:: 3:28:00PM NR 6 _".._,.:.i!::i'}::':.:':S._ S_: Olive brown [2.5Y 4/4], w¢_,poorly graded,
t :.:il:::: 0% gravel, 100% sand,0% fines. (FILL).51.iii i. ".:?.:._:::

t

5.3/_ 8 :"::"" /'_'_ -_

TOTAL DEPTH = &OFEET !k"_ __51 _';_[

SEE EX_LA_ATIONFOR Horizon_lCoord_ate_:CA3_mePlane_d_na_ SystemZone5.NAD83(1992)(_83AHOLE _'MSF.t_
$YMBOLSANDABBREVIATIONS YerffcalCoordinates:NationalGeodeticVerticalDatum(NGYD)1929 / . C3S030B048



PROJECt SOn_r_MnE_ sHtr'rxuMsrs HOLENUt_SERCLEAN 3 23818-059 1 of 1 C35030B049
D_ZZJN6CO:_PA_n" D_6 /ua slT_ LOC_T_O_€SEaUN FmtSH_.O

Truck Mounted
Precision Sampling, In€. Geoprobe IR Site 30 Alameda Point 8-26-03 8-26-03
DR/LUNG METHO'D' HOLE DIAMET£R COORDi3!ATE$ ELEVATION TOTALDKPTH

Direct-Push 1.5 in N 2,113,603.4 E 6,045,969.6 13.8 ft 8.3 ft
DEPTH/ELEVATION TO WATER --- LOGGED BY REVIEWED 8Y ANGLE (fromHoriz)ABANDON DATE

6.0 ft /7.8ft Pete Holland C. Smmpenhaus;R.G. 4451 Vertical 8/26/2003
.... ]

. _ _ _ DESCRIPTIONand CLASSIFICATION NOTES

"_b _ _

13.6__ ASP T
. . CLAy]_¥ GRAVEL _.._: yellowish brown, de_tse,moist, FIDBackground=

C0593925--- :::: 2:35:00 PM NR fine gravel,angular,(FILL). 3 ppm

--.: Holebackfilled

'::!!!!::::: grout after, 'i:::.,.i!: |_ .i I _ bentonite-cement
::::: ':: ,._/_ completionC0593926-- ::i:ii:_ii.i:.! 2:40:00 PM NR

r:.' :

1-- (FILL).

co_93927---_ 2:45..00PM NR
/

4

_ _ _ 9.6_ _ -S_A_A_A_A_A_A_A_A__£__P.I:Olive [5Y 5/3], moist to wet, fine grained
::!ii:::.if: sand, subrounded, (FILL).

ii_:i:i:i

.-1

::! _!i:ii

:}:?i:::i' at 6.0 ft.: saturated.

:: :: - 8
, ::_.2' _ 5.6__

TOTAL DEPTH = 8.3 FEET

SEE EXPLANATIONFOR Horizontal Coordinate: CA State Plane Coordinate _,_tem Zone 5. NAD83 (1992) (CCS83) HOLE NUMBER

.qYMBOLSANDABBRE_MTIONS VerticalCoordinates:NationalGeodeticVerticalDatumOVGVD)1929 C3S030B049



ATTACHMENT C3

BORING LOGS FOR EAST HOUSING AREA







EnvironmentalResourcesManagement Drilling Log
Project X_#'f,/?_ _->/_ Owner SketchMap '

Location _'-75; _ -_"S C W.O. Numbe, 3 _"_-/

Well Number -$'D //_ TotalDepth /6 Diameter

Surface Elevation WaterLevel: Initial 24-hrs.

Screen: Dia. Length SlotSize

Casing: Dia. Length Type.

• " DrillingCompany _'f_'o "f_- DrillingMethod_¢'_'_--_ P¢"-¢- '_ Notes

Driller _ (../L" Log By 64-_'/'7 / Date Drilled ,_/._/'0/
i

0

o, _ Description/SoilClassilication
n = -- E E (Color,Texture,Structures)

U3Z

................. _._y¢+<_p_ s_W- .....

............ _g/yc_._._k'/__ oCo ,_ ...
r
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E_ •DrillingLogii i i

Project A I r,_vv_P_ c_ T_'_ C_ Owner SketchMap

.. LocatJon _'_,_" 1"l¢_,5".-- ProjectNumber ::_L_z.-{

. . BoringNumber_ _ -'7..- TotalDepthofAuger AugerDiameter

SurfaceElevation WaterLevel:Initial 24-hrs

Total Depthof SoilSampler L! _ TotalDepthofGroundWaterSampler

GroundWaterSampleInterval(s) ....

" DdllingCompany d'_/#_c, Drillingiethod H_.,_J )_._ ." Notes,. -J_.J
O_,erPo_.I LogByT_I_ Oa_,O.ll__/I/Oi

" _ "--'- ,-.-- ,'_- .-._ _
-_-_ I _" "_ SoilDescriptionandObservations

....... {Color,Texture,Structures,Odor,ForeignMatter)

L

- -_--I _ - - .-o-

..... GYI - - _0_ Koran's,1 _' i_ 6r,( o_1

....... o- _ouO_y s_ll-dry _%_:_y
•. - L_ .... 0 - _,u@t_ %: It- r.ul_1, c_;_,_,_,_s {._-b_-J_
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E[tM DrillingLog '
hi ( sc ...........Project G_,xe _ j Owner SketchMap

Location _'c,_ _ NO,..,_;,.-x/_ ProjectNumber _ _.t .o d
• . BoringNumber_/_'+'/ TotalDepthofAuger AugerDiameter

• . SurfaceElevation WaterLevel:Initial .24-hrs

Tol_lDep_ofSoilSampler _ _- TotalDep_ofGr_ndWatarSampler

GroundWaterSampleInterval(s)

DrillingCompany ___r_l 3 DdllingMelhod /?_/_'c'7- _t/5 ( Notes
" Ddllei" ?iX l._t LogBy DateDrilled (_ ('[ (0 t

" ! I , P._ _. _. Sol DescriptionandObservationsI )_m ¢i, ,"--

'_,_i__'_" --_ _ _.i_ _i "("f _" /i_l_ (Col°rI Texture' S_LIC_ure_' Odor' F°reign Matter"

"- -o-4 _ . _©. 0:/ ¢<,,,+._::z_

• o
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E]'_ Ddlling Log
i

Project AIr,_v,.e_(-_._V_, Owner SketchMap

Location_'_ _1- Ha_,_; _._ ProjectNumber ._._L(_,1,
. . BoringNumber j<'/_._ TotalDepthofAuger . AugerDiameter

SurfaceElevation WaterLevel: Initial 24-hrs

Total Depth of Soil Sampler L_ _ TotalDepth of GroundWaterSamNer

Ground WaterSampleInterval(s)

Drilling Company _ t-___ DrillingMethodP.2"f'eC_- F_-"_ _r Notes
Driller Pc_L,.I .LogBy DateDrilled_/'t//0

! l II I I I III II

_ _.o#_.--_;_"=_ _ ' _'n =_ SoilDescriptionandObservations

r.__=_ : _ _ _" _" J_7_ /(Color, Texture,Structures,Odor,ForeignMatter)
m mlmmm i

_ _ I_0_ _ _ p_,>, _ _,_,_,. szz/.--

_ -. ___ _ _ " oqi.,:/y z_,zr__._?,.,zc:_o _.j=.1
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DrillingLog
Project A_ _,,_'_e t'_I_ "_'_ _ Owner Ske,chMap

_1_ Location _-c._SI" 14o_5" _.o_ ProjectNumber "_bl _'1
.J

. . BodngNumber _L_ -_ TotalDepthofAuger AugerDiameter

SurfaceElevation WaterLevel: Initial 24-hrs

TotalDepthofSoilSampler L._ TotalDepthofGroundWaterSampler

GroundWaterSampleInterval(s).

Drilling Company (__r'_.G._ DrillingMethod ,_..r/_'c 7" /_f-J,.,_ Notes

Orille_ fl_ _. _ J ") LogBy. OatsOn'lied R / _/(_ i i

" - ...........
i I "__ _ SoilDescriptionandObservations

" " _ _ (Color,Texture,Structures,Odor,ForeignMatter)
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E_VK DrillingLoc.
Project j_t.O,rv-_o_ ]_:_._ C_. Owner SketchMap "

Location _c.,% _ _-'_S; _ ProjectNumber _P'-I_r. o,_
• . BoringNumber_"z_ -'_ TotalDepthofAuger. AugerDiameter

SurFaceElevation WaterLevel: Initial 24-hrs

TotalDepthofSoilSampler _ .(_L TotalDepthofGroundWaterSampler

Ground Water Sample Int_al(s) ii. •

DrillingCompany _r-t_ _o. DrillingMethod_f_7 / _l''_" _ Notes

Driller _c__. / "JJ LogBy DateDrilled((_/'/[(_ I

.... _ SoilDescriptio _ _ _ ., _ onandObservations

I _aaL_'='_=_ = -_ u."_- m.--°_ w-=='-_='-_ ._'_F/ ,[,,L ,/__(C°l°r'Texture,Structures,Odor,ForenigMatter)
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ERM DrillingLog

Project A__"_'_ (_)_ "_"_'_"_ Owner SketchMap
Location _ _c,_- _o_:r_ ProjectNumber 3L_-I

BoringNumber _)-_ •. . TotalDepthofAuger AugerDiameter

SurfaceE_va_on WaterL_I: Ini6al 24-hre

TotalDepthofSoilSampler C._ TotalDepthofGroundWaterSampler

GroundWaterSampleInterval(s) |1

DrillingCompany _'0._e_ DrillingMethod _.Z"__C7" ,_':5"7- 4otes

DdlleP Po_,._-I .LogBy DateDrilled_/"l (O/
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ATTACHMENT C4

BORING LOGS FOR FISCA
(Including College of Alameda)



11111€I

CT0 200 DRILLINGLOG BORINGNO.RBI
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074, DRILLINGCONTRACTORANDLICENSENO'. '.......... DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 05/26/94
SANPLERTYPEANDSIZE BORINGDIANETERBORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 4 inches 4.5 feet College of Alameda

L_GGEDBY APPROVEDBY INOTES

Aimee Chow. Dour Bleakly, R.G. , J
U_

c z A _ o CLASSIFICATIONANDDESCRIPTION

--_>_ -- _ _ m USCSclassification' cOlor'moisture;density/cOnsistency' DRILLINGNOTES

_ _ <__" Y waterlevels.
_. _ >- percentage of clay, silt, sand and gravel, grain size wItt_date/t_rae,
_: g a.t.u _ _ _: u_ and shape, estimated permeability(k), odor, staining, characterof drJlUng,

_n_ o _ _ _ u_ (formationname)
¢j misc.materials present, plasticity, consolidation etc.

Lt.

i e_ o - Iii _:" tOX gravel; fine to mediumsand: fine,

iii SM subangularto subroundedgravel (Fill)_U

25 CL Silty Clay: brown; damp;very stiff; 70_ clay;30Z silt; lowest K; lowplasticity; shell
_. 5 5- "_ fragments (Fill)

_ _- Terminateborehole at 4.5'

10-

-
(5-

20-

25-

35 ,,,



_IIII
ii i

CTO 200 I DRILLINGLOG BORINGNO.RB2 ISITE NAMEANDLOCATION IPROJECTNO.
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA I t625-074 "-"-,.

ORELLINGCONTRACTORANDLICENSENO. IORILLINGNETHO0 IOATE(s) OR[LLED )
Turner Explorations, Inc. C57-602720 I Hollow-stem Auger J 05/26/94

SAMPLERTYPEAND"_jZF. BORZNGDIAMETERIBOR[NGDEPTH JBORI'N6LOCATION
2.5-inch CA Modified Split Spoon • 4 inches J. 4.0 feet J College of Alameda

LOGGEDBY APPROVEDBY INOTES
AimeeChow , DougBleakly,R.G. I

! Or)
r..o ,..a

,_ uJ m- _ z _ o CLASSIFICATIONANDDESCRIPTION•-" "" DRILLING NOTES
_-- --" © o_ _'- my JSCSclassification,color, moisture,density/consistenc
u,_ --= _ < le >.. water levels,

---[] u_ _ j_ -r m percentage of clay, silt, sand and gravel, grain size_ _-u z _ and shape, estimated permeability(k), odor, staining, withdate/time,_ o _ =- u_ cMracter of dril,ng,
"_ _ = m'_ "_._ uJo mcJ misc.materials Present, IPlastlcity, consolidation etc.t,u (formationname)

It.

Silty Sand: brown; damp to moist; 20%silt;
_5 0 70_ fine sana; 10%fine to coarse, subangular
_8 SM gravel; moderate est K (Fill}
g

4 0 Silty Clay:brown;damp;stiff; 85%clay; 15%3.0 18 ' CL silt; lowest K; lowplasticity (Fill)20
4.0 _ Terminate borehole at 4.0'

5.

=

10-

/.

15-

20-
I

- !

m

25-

30-



• _t_l

CTO200 DRILLINGLOG BORZNGNO.RB3
SITE NM4E AND LOCATION PROJECTNO.

FISCO - ALAMEDAFACILITY / ALAMEDAANNEXSITE, CALIFORNIA 1625-074\

.) DRILLING CONTF_CTOR AND LICIENS'ENO. DRILLING NE'I;HOD "'DATE (s) DRILLED

_Turner Explorations, Inc. C5.7.-602720 H0110w-stemAuger 05/26/94
SAMPLERTYPE AND SIZE BORINGDIAMETER BORIN6 DEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 4 inches 4.0 feet College of Alameda
.O60EDBY APPROVEDBY INOTES
AimeeChow OougBleakly, R.G. Ii i=. i .= m i • II

U3

m _ _ CLASSIFICATION,ND DESCRIPTION
Ouj {.o_. .c_ _,z _ DRILLINGNOTES
"I z < ,",A USCSclassification,calor,moisture,density/consistency
_ ,-> _ < s (-} >; percentageof clay,silt,sandandgravel,grainsize waterlevels,

_ _ cn muJ_ z withdate/time,
]= t- ._ cn andshape,estimatedpermeability(k),odor,staining,o. u) character of drilling,
o o _u < misc.materialspresent,plasticity,consolidation etc.

cn< m_ _ _ m" =(_ (formationname)
U.

ro • • •
Poorly-gradedSand:brown;damp;100g

" =7 0 --_._,_._ SP mediumsand;nioderateest K (Fill)2-_ --_ _ ._' ' SiltySand:brown;dry to damp;medium r-
2.5 22

,6 0 . _///_/ CL \ dense;20g slit:70g fineto mediumsand;log /

4.0 ;_ __{_{'_! SM _\ SiltyClay:brown;damp;verystiff;80x clay; /
5' . \ 40Z S_" owplasticity (Fill)

\ SiltySand:brown;wet;mediumdense;I5X
slit;OOgmediumto coarsesand;25g fine,

_. subangulergravel;moderateest K; (Fill)- _- Terminateboreholeat 4.0

i

I0-

l

15-

20-

25-

m

30-

35



Iiiiiii

CTO 200 I DRILLINGLOG I BORING NO.RB4 !SITE NAMEANDLOCATION IPROJECTNO. :
FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE,•CALIFORNIA J 1625-074

ORILLINBCONTRACTORANDLICENSENO. JDRILLINBMETHOD lOATE(s) ORILLED )
Turner Explorations, Inc. C57-602720 _ Hollow-stem Auger _ 05/26/94

SAMPLERTYPEANDSIZE BORINGDIANtETER_BO_IN6DEPTH 1BORINGLOCATION
2.5-inch CA Modified Split Spoon 4 inches I 4.0 feet J College of Alameda
066E0 BY 4PPROVEOBY |NOTES
AimeeChow OougBleakly,R.G. !III I

..J

_ m- J --= z _ o CLASSIFICATIONANDDESCRIPTION DRILLING NOTES
--" © _-- _ _ USCSclassification, color, moisture,Oensity/consistency water levels,

_ --_ m z percentage of clay, silt, sand and gravel, grain size_ 3= _ N m withdate/time,

_<_ _ and shape, estimated permeability (k), odor, staining,
--'. o. m €l_aracterot arllRng.
_. o _ uJ r..) misc.materialspresent, plasticity, 'consolidation etc.
m= _ _ c) m:_ (formationname)

h

• Poorly-graded Sand: brown;damp; IOOg
-- _9 0 SP mediumto fine sand;moderate est K (Fill)

33 Silty Gravel'.yellowishbrown;dry to moist;2.0 4i

_K 3g 0 Gt_ dense; 20g silt; 20g sand;80Z fine to
46 co_se gravel; lowest K (Fill)

4.0 =o Terminate borehole at 4.0'

5



I

I
i
I

CTO 200 DRILLINGLOG J BORING NO.RB5
SITE NAMEAND LOCATION IPROJECTNO

• FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE,CALIFORNIA |625-O74\

) DRILLIN8 CONTRACTORAND LICENSE NO. rDRILLINGMETHOD DATE (s} DRILLED
Turner Explorations,Inc. C57-602720 Hollow-stemAuGer 05/26/94

SANPLERTYPE AND SIZE BORING DIAMETER BORI_ OEPTH BORINGLOCATION

2.S-inch CAModified Split Spoon 4 inches 4.0 feet College of Alameda
iLOOGEOBY APPROVEDBY NOTES

Aimee Chow DougBleakly, R.G.
i i

Oq

_w _ i -- _ i DRILLINGetc.NOTES

'--'_r _ _ ._ z _ CLASSIFICATIONANDDESCRIPTION
_ _ _ JSCSclassification,color,moisture,density/consistency, water,eve,s,

'_ _ anOshape,estimatedpermeability(k),odor,staining, characterof OrwUng._ us,'_ percentageof clay,silt,sanclanOgravel,grainsize withdate/time,,_ misc,materials_esent, plasticity,consolidation
m< m _ (formationname)

Ia.

_i_._ ClayeySand:brown;damp;30Xclay;70X_o 0 - mediumto finesand;lowest K (Fill)
_3 SC

,0 _/'///_ CL SiltyClay:brown;damp;stiff;80g clay;40I4.o 1 ,o
i-X__ slit;lowestK;IoNplasticity(Fill)Terminateboreholeat 4.0'5-

q

10--

q

15-

20-

m

25-

30-_

i

35



PIlldl

CTO200 DRILLINGLOG BORINGNO.RB8
SITE NANEANDLOCATION ...... PROJECTN(). ',
•FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

DRILLINGCONTRACTORANOLICENSENO. DRILLINGNETHOO" DATEIs) ORILLEO )

Turner Explorations, Inc. C5T-BO2T20 Hollow-stem Auger 05/26/94

SANP_RTYPEANDSIZE BORINGDIANETERIBORINGDEPTH IBORINGLOCATION ....
2.5-inch CA Modified Split Spoon 4 inches I 4.0 feet I College of Alemeda
,OGGEDBY APPROVEDBY NOTES

Aimee Chow Doug Bleakly, R.G.i

Do

° !-- _ JSCSclassification,color, moisture,density/consistency, DRILLING NOTESwater levees,
._ec _ _ _ percentage of clay, silt, sand and gravel, grain size withdate/time,

.<i+ " _,_ =_ -_ == ,,dshape,est,,,,atedpm'ma.+il+ty(k),ODD,.,,a+n+,',g.c,,aracte,o,,,,,,',o._ _ misc, materials present, plasticity, consolidation etc.
u_-= m _ m u_= (formationname)

" _ :" Clayey Sand: dark brown;damp to moist; 15% '

,= rill/C___., semi--consolldate<{(Fill) _
2.0 _3 0 ,_ Silty Clay: brown;damp; stiff; 80_ clay; 40_ Fr

i _ silt; low est K; shellfragments and roots; low jr/cH \ plasticity (Fill) .... //
4+0 "_ k Clayey Slit: gray; _ry to damp;stiff; 4011; '/

5-- _ _k clay; 80_ silt; low est K (Fill) /
-- L Clayey Silt: gray with black mottling;moistto

wet; 8OXsilt; 40X clay; low ast K;high
-- plasticity (Fill)

Terminate borehole at 4.0'

10-

m

15-

m

20-

25-

m

30-



IIIIIII I
i , ii, "

CTO200 DRILLINGLOO BORINGNO.RB7
SITE NANEANDLOCATION PROJECTNO.

_ FISCO - ALAMEDA FACIL]TY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
_') DRILLINGCONTRACTORANDLICENSENO. DRILLINGNETHOD DATE(sl DR'ILLEO

• Turner Explorations, Inc. C57-602720 Hollow-stem Auger 05/26/94
SANPLERTYPEANOSIZE BORINGDIAMETERIBORIN6DEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 4 inches 4.0 feet College of Alameda
LOGGEDBY APPROVEDBY ' NOTES

Aimee Chow Doug Bleakly, R.G. =l i
(n

"uJ ¢ z _ o CLASSIFICATIONANDDESCRIPTION
-_ _ JSCSclassification,color, moisture, density/consistency_ DRILLINGNOTES

"Z _ _ _ <_'_ _ _ _ percentage of clay. silt, sand and .gravel,grain size waterlevels,
_ _ _ _" _ and shape,estimated permeability(k), odor,staining, withOate/tlme'_ -- (n characterof dr_,ng,
m < _ _ _ misc. materialswesent, plasticity, consolidation etc.

, m _ _ _ (formationname)
IJ.

• :%'.: Poorly-graded Sand: brown;dry; 100Z very

_3 0 -- ".'.'. SP fine to fine sand;low to moderate est K
25 . •. ". ". (Fill)

2s 2, -/////_ siltymay:_io_;_id;"p;;_y,t.f:8ozcJay;
8 CL -_ lowest K; lowplasticity (Fill),;, -4.0 f.4 SC "_ Clayey Sand: brown;damP;15Zclay; 85_ fine

i'_ sand; low est K (Fill)
5" _- Terminateborehole at 4.0'

IO-

15-

m

I

20-

25-

m

30-

_5



PlllllfI

CTO 200 DRILLINGLOG BORING NO.RB8
SITE NAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRZLLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(sJDRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 05/26/94
SAMPLERTYPEANDS]'ZE BORINGDZANETERBORXNGDEPTH BOR[NGLOCATION

2.5-inch CA Modified Split Spoon 4 inches 4.0 feet College of Alameda
LOGGEDBY APPROVEDBY ' NOTES

AimeeChow OougBleakly,R.6.
i i

U3

° 0 !uJ _ _ ._ z _ om CLASSIFICATION ANDDESCRIPTION
"z z< _A _ -J USCSclassification,color, moisture,0ensity/consistency, DRILLING NOTES

_ <_ _ _ _ percentage of clay. silt. sand and grave,, grain size water,eve,s,
withdate/time,

_: Q _ _ _ and shape, estimated permeability(k), odor, staining, ct_arecterof drilling,
_ mz o _ tu _ misc.materialspresent, plasticity, consolidation etc.

m _, . o m _ (formationname)
la.

Poorly-graded Sand:brown;dry; 5Z silt;gSZ10 0 -- SP very fine to fine sand;moderate eat K (Fill)
,6 Silty Clay: brown mottled reddish brown;

25 _ 0 _/////_ CL damp;stiff; 60% clay; 40_ slit; loweat K;
4.0 i_ m 86 /////J roots; shell fragments;low plasticity (Fill)Terminateborehole at 4.0'

!0--

m

15-

20--

i

25-

I

30-



!

lililil I

CTO 200 I DRILLINGLOG I BORING NO.RB9.
SITE NAMEANDLOCATION IPROJECTNO.

'_ FISCO - ALAMEDA FACILI'TY/ ALAMEDA ANNEX SITE, CALIFORNIA i 1625-074I
DRILLINGCONTRACTORANDLICENSENO. IDRILLINGNETHOD IDATEIS)DRILLED
•TurnerExplorations,Inc. C57-602720 J Hollow-stemAuger I 05/26/94

SAMPLERTYPEANDSIZE BORINGDIAMETER_BORINGDEPTH IBORINGLOCATION
2.5-inchCAModifiedSplitSpoon 4 inches I 4,0 feet " _ Collegeof Alameda

LOGGEDBY APPROVEDBY INOTES

Aimee Chow Doug Bleakly, R.G. I ,,,
U3

; _ DRILLING NOTESuJ m - z o CLASSIFICATION ANDDESCRIPTION

"x _ :_ _ _ _ _m L,ISCSclassification,color, moisture,density/consistenc water levels,
_ =--',= m muJ_; " m percentage of clay, silt, sand and gravel, grain size with(late/time,

_r_ _=.'" i __ m. and shape, estimatedpermeability (k),odor, staining, characterof arilling,
< z _ _ o o u misc.materialspresent, plasticity, consolidation etc.
u_< u_= _ ._ m (formationname)

IJ.

Silty Sand:brown;dry; 2011silt;7511medium
B 0 $M sand; SZ fine, subangulargravel; moderate
25 . est.K (Fill)•

2:3, 2g
IO 0 Silty Clay:brown;(try; very stiff; 601; clay;

"" 25 CL 40Z silt; lowest K;low plasticity (Fill)

_.0 I_ 34 Terminateborehole at 4.0'

=

i i



fllBIdl

CTO 200 DRILLINGLOG BORINGNO.RBIO
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
'DRTJ.I'IN6CONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(sl ORILLEO

Turner Explorations, Inc. C57-802720 Hollow-stem Auger 05/26/94
SANPLERTYPE'ANOSIZE BORINGOIANETER BORENBDEPTH BORINGLOCATION"

2.5-inch CA Modified Split Spoon 4 inches 4.0 feet College of Alame0a
LOGEEDBY APPROVEDBY " FNOTES

Aimee Chow Doug Bleakly, R.G.n i
(/3

° 0 !_,,, € z _ om CLASSIFICITION ANDDESCRIPTION
"_r _>_ = = LIsCSclassification,color, moisture,density/consistency DR]LLINGNOTES
_ _,,- _ _E _ percentage of clay, silt, sand and gravel, grain size water levels,

_ " t.u _ _ with_ate/ttme,x p _ and shape, estimated permeability (k), odor, Staining, characterof drNUng,

_ ._ Z m° .J _ =_ m misc.materialspresent,(formationplasticity,name)consolidation etc.
U.

Iii Silty Sand:brown;dampi 40X silt; 80Z

i_ 0 -- ...,_':!Ii SM_:;i mediumto fine sand;moderate est K (Fill)_,,'//,_ Sil'tyCiay:brown: damp to moist:80Z clay:
; 2.5. i_ 6 0 CL 40X silt; lowest K; lowplasticity;

i i 3 _'//'_ semi-consolidated (Ftll)
4.0 , -_- Terminateborehole at 4.0'

5-

u

10--

m

15-
m

20-

25-

a

30-
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CTO2oo ] DRILLINGL06 I BORINGNO.A05
SITE NAMEANDLOCATION IPROJECTNO.

) FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA I 1625-074
• DRILLINGCONTRACTORANDLICENSENO. IDRILLIN6METHOD " _OATEIS)DRILLED

Turner Explorations, Inc.C57-602720 I Hollow-stem Auger J 09/16/92
;AMPLERTYPEANDSIZE IBORINGDIAMETER]BORIN6DEPTH IBORINGLOCATION

2.5-inch CA Modified Split Spoon ] 8 inches | 21.5 feet J SWMUI - Central Portion
LOGGEDBY IAPPROVEDBY _NOTES
Jim Jensen, R.6. { Doug Bleakly, R.G. _ . ..........

"caZLU _ =_ O CLASSIFICATIONANDDESCRIPTION DRILLINGNOTES© I _ _ ]SCS classificatiOn,color, moisture,density/consistency
_ >- percentage of clay, silt, sand and gravel, grain size water levels,_-- a r.n -r withdate/time.

*- and shape, estimatedpermeability (k), odor, staining, characterof drilling,X t't I- O o. (/1
< z = _ ca uJ o misc.materialspresent, plasticity, consolidation etc.(/)'_ ..J

m ._ o u_.._ (formationname)
• I.t.

70 0.4 Silty Sand:brown;damp;mediumdensity; fine
22 . 1.6 . to mediumsand;moderate est K; (Fill)=4
g . _- Shell fragmentsbelow 1.5'
12 09
II
.4

5
7 2.5 SM
8 5 ...... Net belowS.0' _ 0g/I8/82
9

• g

4
2 9 0
2

Fat Clay: gray to dark gray; wet; soft; very
Z lO- low est K; vertical fractures with sand
= T8 coating fractures (Fill)

- CI-I

Poorly-graded Sand: gray; wet; very soft;
- <5%fines; mediumsand;highest K; slight

odor (Fill)

_oo SP
I

Fat Clay: gray; wet; soft; very low est K;
- slightlysandy; heavy organics;rootlets;

2 20- CH branches;moderate odor (Bay Mud)
3 >I000 I
3

• Terminate borehole at 21.5'

25-

30-

_qli_ / _5
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CTO2oo 1 DRILLINGLOG l BOrn.6NO.A06 I;ITENANEANDLOCATION PROJECTNO.
FISCO - ALAMEDA FACIL;TY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

DRILLINGCONTRACTORANDLICENSENO. IORILUrNGNETHOD DATE(s] DRILLED )

_p/ Turner Explorations, Inc. C57-602720 I Hollow-stem Auger 7117/92
SANPLERTYPEANDSIZE BORINGDtANETERJBORINE•DEPTH BORrNGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 21.5 feet SWHU 1 - Southeast Corner

L.OGC_EDBY APPROVEDBY NOTES

John Bird Ooug Bleakly, R.G.
i

(/1
(.9 ..J

" w ,- z .-_ o CLASSIFICATIONANDDESCRIPTION DRILLING NOTES
._'_x_. =_:. _'- o_" =" ym JSCSclassification,color, moisture,density/consistenc water levels,

__.• u) ,,<,_. z m>" percentage of clay, silt, sand and gravel, grain size withdate/time,
Q _ _" _ _:"_ :-P m and shape, estimated permeability(k), odor, staining, characterof drlUng,

.= - .u €: uJ. _ misc.materialspresent, plasticity, consolidation etc.• ^ "= :/'J¢ mm -J f:3 (/1

,.uJ _ (formationname_ij. J,

0,5 i 16 Silty Gravel:orangish-brown,moist,very
65 GM dense, fine to coarse sand subangular

118 moderate est K, no Odd# (Fill)
17 32

25 t0 Silty Clay:orangish-brown, moist,very stiff,
8 , CL fine to coarse sand,gravel to 1/4", low
4 25 plasticity, very low est K, no odor (Fill)

4.5 . 6
x I TIITI921 40 5" Silty Sand:olive gray, moist to wet very
x_ I loose, fine tomed umsand,subanguler
-= 3 " gravel, moderate est K, no odor (-Fill)SM

Silty Clay:.gray, wet soft, fine sand, low
- plasticity, very lowest K, no odor (Fill)

t I0-
2 170
2.-a=

.

CL

I

1 15- _ Organicmaterial,HC staining below 15.0'
_5'.5 _ 2_, 2 >I000 -

Fat Clay: gray, wet, soft, fine sand, very low
- est K, shell fragments, highplasticity, no

- CH odor (Bay Nud)

•-- I 20-
'_' 2 40

" _ Borehole terminated at 21.5'
a

25-

30-

=
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CTO 200 I DRILLINGLOG BORING NO.A07
SITE NAMEAN{3LOCATION PROJECTNO.

"_ FISCO - ALAMEDA FACIL-ITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074rDRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD ' DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 07/12/92
SANPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORIINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 19.5 feet SWMU1 - Northeast Portion
LO68EDBY APPROVEDBY _IOTES ......

John Bird Doug Bleakly, R.G. .......
f,r)
(.9 r,.9 ..-J

_uJ ._c z _ o o CLASSIFICATION ANDDESCRIPTION
"x ,._ _ _ = _ _ JSCSclassification,color, moisture,density/consistency, DRILLINGNOTES

_. _ u_ percentage of clay, silt, sand and gravel, grain size withdate/trine,
_ _= _-..._ and shape,estimated permeability(k), odor, staining, characterof drUllng,

.j co uJ < _ misc.materials present, plasticity, consolidation etc.
m _-.J _ mm m_ (formationname)

u.

:._5 37 _ /.,/'//._ Silty Clay: dark brown; moist;very stiff; very
23 --////./_ CL. lOWest K; trace debris (metal,wood); minorT8
8 -._.].'--_:_l;_'! "_ rootholes;mediumplasticity (Fill)
g 3 _!fi_ SM Silty Sand:dark olive;damp;mediumdense;

2.5 _3 .-_ fine to mediumsand; moderate est K;trace ,_
" _'////_/ CL _ roots (Fill) _

40 _5T3 0 :_:',-'_ "_ Silty Clay: dark brown;moist;very stiff; very F
5 5" -_\ low est K; trace debris (metal, wood);minor / _ 7/12/92
5 O I\ rootholes; mediumplasticity (Fill) J5 - . . ..-.

3 SM "_ Silty Sand: dark olive;damp;mediumdense;2 0 - ' !: fine to mediumsand;moderate est K; trace

2 _': ___ roots (Fill)
T -- !t Net below 5.0't 0
i _' Loose;shellfragments below8.O' _/"

2 0 IO-- Silty Clay: dark olive;wet; soft; <SZ fine
sand;very lowest K; rootlets; minorshell

3 fragments;low to moderate plasticity (Fill)

i

_ ]5-- :.. :!.:_ Silty Sand: olive gray; wet: very loose; low
= 3 - i!i est K; trace odor;minorshell fragments;

i:i:i _H trace staining (Fill)3

0 _16
//.,/._. Silty Clay: dark olive:damp:stiff; <5_ fine

_ 2' - _//./_ CL sand;very low est K; trace organics;major
," "_ rootlets; minorshellfragments;low to! 9 20-- moderate plasticity (Bay Mud)

-- _- Terminate borehole at 19,5'

m

25-

m

30-

"t

.... _5 ..........
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l CTO 200 DRILLINGLOG BORING NO.AO8
SITENAMEAM£)LOCATION PROJECTNO. " '

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA "1625-074 '
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED )

_,_ TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 8/14/92
SAMPLERTYPE"AND"SIZE BORINGOIANETERBORING01=PTH BORINGLOCATION '

2,5-inchCAModifiedSplitSpoon 8 inches 21.5feet SWMUt - East centralportion
L6GGE'DBY APPROVEDBY NOTES

John Bird Doug Bleakly, R.(3.
n iU,) n

°+ i,-,,,, _ z _ om CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES
":E _ JSCSclassification,color, moisture,density/consistency, water levels;
_ _ _ _ percentage of clay, silt, sand and gravel, grain size

•.- ¢L _ and shape, estimated permeability (k), odor, staining, characterof dr_,ng.
uJo. withdate/time,

_n_ _=6 _-- _ _ misc.materials Present,(formationPlasticitY,name)consolidation etc.
. h ,,

0.5 '00/5.5 <t P_] GM SiltyGravel:reddishbrown;dry;verydense;

C._.jon-_ poorly sorted; subangularto angulargravel; r
"_k veryhi hast K (Fill)- - - ir_"///7

2.5 _ . 75 7/'//_/ _._ Concrete layer /
4 Silty Clay: reddishbrown mottled greenish

4.0 23 gray; moist;firm; very lowest K (Fill)
4 72 5-- CL I-- Net below:5",0' _ 8/14/92

+"*'""".,...., Well-grqded Sand: greenishgray; wet; very
- .* "* ' loose:fine to mediumsand; highest K; shell

5 |O-- ;'?.:,"?.:i; fragments {Fill)

• 'e, o'o.,

2 4 , ;.• ',..o
- :., _..,.,

+'o+.'o,,
-- k., +° ; .,e . '"+"

+'l,e+l,l
_,..e ',..e

-- .'o. ,'e+, SW;.., _,.j, .+-+-'
+'.o ..+"• ..Q

+l" l-.l+ I.,+
• ;.+o 'o..O

_] ._ 15-..',-,'o.,
3 " 250 •:4, :..e

?.+%
-- +'l. e+ll++,

Silty Clay: gray to black; soft; very low est

- K; high organics; trace shellfragments (Bay" ; 20 CL Mud)N, a -- Terminate borehole at 21.5'

25-

30-

+++e_
m

35 ,
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CTO 200 DRILLINGLOG I BORING NO.A09
SITENM4EM_DLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATEis] DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger O8/1g/92
SANPLERTYPEANDSIZE ........ BORINGDIANETERBORINGOEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 26.5 feet SHMU 1 - East central portion
LOGGEDBY APPROVEDBY NOTES

John Bird Doug Bleakly, R.G.= =
Or)

°c_,,, _c z A om CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES

_ _ _ -_ J_S classification,color, moisture,_nsity/consistency water levels,
_" uJ.._ _ percent_e of clay, silt, sancland gravel, grain size withdate/time,=. a. ,,, _ _ u} and shape, estimated permeability(k), odor,staining, characterof drilUng,

_ _ O _ _ _ misc. materials present, plasticity, consolidation etc.m (formationname)
IJ.

_: ,00 _..:_] Well-gradedGravel:reddishbrown;very
.... _ ,,, <, _}_,_ G. graveldense:fi"etocoarse;,eryhighestK:

,7 __ _ HC odo_taining (Fill)

l

5 _/'//.,,_ CL Silty Clay_greenishgray" moist"stiff; <5Z
6 fin..... " .... I"w -'" K' IFill_'

• e .. :: i:!_i_::t Silty Sand: greenishgray to brown;medium
7 II i ."..1,'.I

.1.5 _t : '-::;:_'° ._ dense fine to mediumsand; moderate est K _.
5- _:i_:i:_i -.,\ (F,I) _. OB/_9/024

S 7 _i_i_i! S.P \_-\L Minorshellfragmentsbelow4.5'- !;i_:-;i:_i -- wetbe_o,SO
- !;!_i_ii_

: i_': _'_
- _,3;;_j._ ' Silty Clay:gray: stiff; <SX sand;'verylowest
--_"_.,,,_ K; trace organics;lowplasticity (Fill)

9 I00

4

--?;.',"..'i Nell-graded Sand: greenishgray; wet; very
x_, --;'.%"."_ loose; <5_, fines;highest K (Fill)..;:..;:,

i,_.o..._
3qO _ "'"."".'

2 - p",..e ',,o
• "l" e'l;J

- :.;:t.;:: "
W_.o'..e

-- ,'.o :.," t :., SW
='e.='e-_

- ,.;:,..._..,
,. . .. .
"P _" 0: _'ll: i

, ',.._ ",.i=

;..o_..i

_/'_TJ_ Silty Clay: gray; moist;soft; very low est K;
--///// heavy organics; trace shell fragments;low to

25 _ CL moderate plasticity (Bay Mud)

3 . tO0 " -- Terminate boret_oleat 20 5'

3O

35 ....
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CTO 200 I DRILLING LOG I BORINGNO. AIO ISITE NM4EANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-O74 .

DRILLINGCONTRACTORANDLICENSENO. IDRILLINDNETHOD DATE(s) ORILLED
TurnerExplorations,Inc. C57-602720 I Hollow-stemAuger 08/14/92

SAMPLERTYPEANDSIZE BORINGDIAMETERJBORINI._DEPTH JBORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches ] 21.5 feet [ SWMU! - East Central portion

LOGGEDBY APPROVEDBY JNOTE:John Bird Doug Bleakly, R.G. ,, , ,
(/)
(.9 ...a

_,,, m. _" z _ _ o CLASSIFICATIONANDDESCRIPTION DRILLING NOTES,o.

":[ :-." _ _ _ _ _ USCSclassification,color, moisture,density/consistency,
'- o >- percentage of clay, silt, sand and gravel, grain size waterlevels.
d _ _ " with(]ate/time,_ ,, ,=, _ _ __ _: In and shape, estimated permeability(k), odor, staining,_ _"_" o a. 09 characterof Drilling,

"=_ .J _ ,,, < (_ misc•materialspresent, plasticity, consolidation etc.
.^ -- m r- m uJ "_ =: (n (formationname),., f.o

14.

0.5 _ . 53 _:_ Well-graded Gravel:reddish brown;_y; very

4_ 5 ' =;,_ dense; <5% fines;fine to very coarse sand;

52 _.'_,_ GW very high •st K; metal and wood fragmentst5
. v:_:_ (Fill)2.5 I_ 35 r-'_,.-

II _•'II__I
b'e,.'IP

2 _.•.:. ,Silty Clay:gray; moist;stiff; very low est K;
4.0 7 52 • "'•'"" woodand shellfragments (Fill):.e:.

_- .,.

7 5- ?'.""?' _ Wet;HC odor below 5.0' 08/14.92
5.0 12 75 "'"g'"

," ..e-13 - • •
;,.e ;.

. ;.o _...
'e..,'•.

• ;..e;.
- "•.e'•.

• .°..
•.%-.,

l a 500 l 0 " " "

• ..o..
",..o'i..q7 ._.,.e. SN

r3 " _',° ; '.'
' ,e' .• ..%?.......

- .•: g.•:
",.:e ', ..I

" "?'"g"_'_ Nell-graded Sand: greenish gray; wet; very ....
°e 01

_ ;.?";.i.... loose; fine to mediumsand;subangular;high
• ".'.,?.i •st K; slightodor; staining (Fill)

• .oo•.
. _.._i..i

-- go •4• _.?*_.;-
.°..•. •. .

//// Silty Clay: greenishgray; wet; very soft;
- ,/// very lowest K; hydrogen sulfide odor; low to

mediumplasticity (Bay Mud).--- , ego 20- 9//_ c_

_ _ -• "/// Terminate borehole at 21.5'

m

i

25-

30-

..... 35
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CTO 200 DRILLINGLOG BORING NO.All
SITENAME AND LOCATION PROJECTNO.

_ FISCO - ALAMEOA FACILITY / ALAMEOA ANNEX SITE, CALIFORNIA 1825-074
!

DRILLIN6CONTRACTORANO LICENSENO. IORILLIN6NETMOD DATE (s)ORIU.B3
Turner Explorations, Inc. C57-602720 J Hollow-stem Auger 8/13/g2_ J

V SAMPLERTYPEANDSIZE BORgiaDIAMETERleOmNSDEPTH LOCATIONleOmNO
2.G-inch CA Modified Split Spoon 8 inches I 20.5 feet I SWMU I - Northeast Corner of Bldg 366

I

LO6GEDBY APPROVEDBY INOTES
Michael Sellens, R.G, Doug Bleakly, R.6. Iii i i i|

r_

o w _- _ z o CLASSIFICATIONANDDESCRIPTION
z ..., ,-- DRILLINGNOTES
_-- _--=, _ ,-,_ _ JSCSclassification,color, moisture,density/consistenc- = : water levels,

< s .,. >- percentage of clay, silt, sand and gravel, grain size
(n withdateltlrle.

<__ _ _ o_ _ l- and shape,estimated permeability(k). odor, staining," _n characterof drlling.
cn-_ z_,- .j r-,.._ "' _j misc.materials present, plasticity, consolidation etcrn 0 t,f)_u (formationname)

i,

0.5 [] 22 Silty Gravel:yellowishbrown;dry to damp;-- _3 GM mediumdense; mediumto very coarse

19 subangulargravel; moderateest K (Fill)8 I
ill Silty Clay:.dark brown;moist;firm;very low

2.5 _;_ 5 TO eat K; moderate plasticity; smallsand lens;
7 . shellfragments>2" (Fill)

4.0 L_ 2 _ Dark gray; wet; HC odor below 4,0'3 O
3 5, 8/13/g2

• CL

t _ No odor below7.0'

2 70I0

I0
3 400 Fat Clay: greenishgray; wet; firm;very low
4 eat K;high plasticity; shell fragments;iron

staining (Fill)

.:-'I 2 . _ Soft below t3.0'

- • 3
IGO

3

Silty Sand:greenish gray; wet; mediumdense;
5 moderate est K; shellfragments; HC odor

"" 8 500 SM (Fill)
"" 9

Fat Clay: greenish gray; wet; firm;high
"" 2 plasticity; organic materiel;shell fragments; .
"" 3 500 CH iron staining (Bay Mud)
"" 3

Terminate borehole at 20.5'

J I
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r CTO 200 DRILLING LOG BORINGNO. A12
SITE NAMEANDLOCA'TXON PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX'SITE, CALIFORNIA 1625-074 • " \

)RILLIN@CONTRACTORANDLICENSENO. iDRILLINGNETHOD DATE(sl DRILLED !

TurnerExplorations,Inc. C57-602720 [ Hollow-stemAuger 07112192- 07/13/92SAMPLERTYPEANOSZZE BORINGDIAMETER BORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 19.5 feet SktMU I - Northwest corner of Bldg 365

LO6GEDBY APPROVEDBY 1NOTESJohn Bird / Michael Sellens R.G. Doug Bleakly, R.G.
03
(.9

"_r _ >_ "_ JSCS classification,color, moisture,density/consistency, water levels.
m _ "== _ percentage of clay, silt, sand and gravel, grain size

a.t.g _ _. withdate/time.
z _- _ _ and shape, estimated permeability(k), odor, staining, characterof drilling.

tu _ misc.materials present, plasticity, consolidation etc.
-J " m (formation name)
u.

0.5 33 5 }_[_ Silty Gravel: ye_o,ish brown; Ga,_Pto dry;25 _ GH very dense; fine to coarse sand; subangular.31
8 _//-_/_-//_, -_ gravel; very highest K (Fill) /"

= 7 3 _Y// Silty Clay: dark brown;moist;stiff; <5_ sand;

_ ig CL very lowest K; trace shell fragments;
16 moderate plastlcity (Fill)

4.0 15 2
12

5 5-- !; Ii" Silty Sand:light gray; wet;loose: moderately _ 07/12/025 • sorted; moderate est K; shell fragments (Fill)
6

2
I
i 20 ..........
= -- _ Fat Clay: dark gray to greenish gray; wet;

_, very soft; very lowest K; highplasticity3 6 |O-- ,//., (Fill)
5 _#',/_ _ Minor shellfragments; spotty iron staining
3 t0 below 10.5' .._.
4

2
2 ....... ::: Silty Sand: gray; wet; mediumdense; fine to
_8 500 ..... mediumsand;moderate est K; shell fragments
_2 15-- (Fill)
15 _._.. ;.:,

5 60 ill
7 .. SM
8

5 500 =.;..'
9
2 I 300

3 -- Terminate borehole at Ig.5'
3 20-

25-

N

30-
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• CTO200 DRILLINGLOG BORINGNO.A13
SITE NAME AND LOCATION PROJECTNO.

) FISCO - ALAMEDAFACILITY / ALAMEDAANNEXSITE, CALIFORNIA 1625-074- " DRILLING CONTRACTORANDLICENSE NO. 'DRILLING NETHOD IDATE (S) gRILLED

Turner ExPlorations,Inc. C57-602720 Hollow-stemAuger
SANPLERTYPE AND SIZE BORINGDZANETER BORgia DEPTH IBORING LOCAT][ON.......... 08/19/92
2.5-inch CA Modified Split Spoon 8 inches 21.5 feet I SWMU1 - South.westof Bldg 365

LOGGEDBY APPROVEDBY WDTES

John Bird DougBleakly,R.G.
I I IIII III I I

03

- !€:),,, c _ _ DRILLINGNOTES

" x _ <_ _ CLASSIFICATIONANDDESCRIPTION_.- _ JSCSclassification,color,moisture,density/consistency,
percentageof clay,silt,sandandgravel,grainsize withdete/Ume,

z '= _ _ z andshape,estimatedpermeability(k},odor,staining, characterof =ilmng,

< z o _ _ = _ (formationle)u_< _ misc.materialspresent,plasticity,consolidation etc.
U..

0.5 50 ]i I G_ Silty 6ravel:yell0wish-brown,moist,very

17 <1 " + i dense,coarseangulargravel,asphaltpieces,

1.5 t moderateest K,no odor (Fill)m . . •

2.5' 5 110 !_ SC ClayeySand:orangish-brown,moist,loose,
• 7 - -.,,,,_est K,_noodor (Fill) f2

4.0 4 - SiltySand:gray.moistto wet, loose,fineto
= 3 6.2 mediumsand,moderateest K,no odor (Fill) _ 8/tg/g2
15;_ 2 la.5 5- , , .. -'--- Claylensapproximately2" thickat S.O'
I_l 1

1

', 25 ,o- s,--
I _o,q..,

1 >_000 15-

_5.5 _ 1

1 _,_/'_,_ Fat Clay::wet,very soft,organicmaterial,

! !80 verylowest K,highplasticity,slightHCodor

2 _ CH (BayMud)

l 20" _ Noodorbelow20.0'

t -- Boreholeterminatedat 21.5'

I

25_

I

30-

i

I

35
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CTO 200 DRILLINGLOG BORING NO. AI4
SITE NANEANDLOCATION - PROJECT NO. .. I
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 ",

DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE($) DRILLED .)

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 8/14/g2 .
SAMPLERTYPEANDSIZE BORINGDIANI=TERBORINGDEPTH BORINGLOCATION

2.5-inch.CA Modified Split Spoon 8 inches 21.5 feet SWMUl - South of RR, eastern portion
FLOGGEDBY APPROVEDBY ." NOTES

John Bird Doug Bleakly, R.6.
O3

_,,, ._¢ _ _ CLASSIFICATION ANDDESCRIPTION
uJ,- _ _ JSCSclassification,color, moisture,density/consistency water levels.
_0- percentage of clay, silt, sand and gravel, grain size withdate/time.

Q _ _ and shape, estimated permeability(k), odor staining, characterof drilling,
_ _ _ misc.materials present, plasticity, consolidation etc.

m uJ _ (formationname)
LI.

_|' _I

0.5 ,9 O , Silty Gravel:reddish brown;damp to moist;

I 36 _ dense; fine to coarse sand; subangularto

44
5 _ G_ angulargravel; very highest K (Fill) ,

ii 3002.5" i2 _ ,

2 _,,_////_/ CL Silty Clay: gray; moist; firm;very lowest K;
4.0 4 >1000 -_ minorshelland glass fragments (Fill) F5.

r 5-- Silty Sand: gray; saturated; loose;medium _ 08/14192
3 36 sand; moderate est K (Fill)
5 -- SM

m

m//./..,/_ Silty Clay:dark gray: wet: firm;<5_. fine
sand: very lowest K; trace of shell

4 |0-- fragments; lowplasticity (FIll)

4 CL

-- i! Silty Sand: gray mottled olive brown;wet: -_
- ',ii_ very loose: fine to mediumsand;organic

: 15-- !_:...... material (Fill)

2 350
SM

silty Clay:dark brownishgray: soft: <5_ fine

sand: very low est K; hydrogen sulfide odor;
organic material:moderate plasticity (Bay

_ 20-- CL MUd)._ 90 _ Terminate borehole at 21.5'

25-

30-
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CTO 200 DRILLINGLOG BORING NO.A15
SITE NAME AND LOCATION PROJECTNO..

'"I FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE,CALIFORNIA 1625-074
/ DRILLING CONTRACTORAND LICENSE NO. '' DRILLINGMETHOD DATE (s) DRILLED

i im

Turner Explorations,Inc. C57-602720 Hollow-stem Auger 8/14/92SANPLERTYPE AND SIZE BORING DL&NETER BORING DEPTH BORINGLOCATION

2.5-inch CAModifiedSplit Spoon 8 inches 21.5feet SWMUI - East of South gate
LOGGI:;DBY APPROVEDBY NOTES

John Bird Doug Bleakly, R.6.ii

ID _ ...J
c_uJ .c _ _ q _ CLASSIFICATIONANDDESCRIPTION DRILLINGNOTES

"I _ _ _ i _ JSCSclassification,color,moisture,Oensity/consistencyUJ--F- ,,- _ !._ " pe[centageofclay,silt,sandandgravel,grainsize withwaterlevels,dete/time,_:_ _ tu andshape,estimatedpermeability(k),odor,staining, characterof drilling,

_ " _ _ (formationname)
< _ misc.materialspresent,plasticity,consolidation etc.

5 22 9 'SiltyGravel:reddishbrown;dampto dry;

l 45. _ dense;fineto coarsesand;subangular

36
=9 . _ GM gravel;veryhighest K (Fill)

2.5 37 ,4
37 _ ,.,

7 "'SiltySand:gray;moistto wet;loose;fineto
7 48 -- mediumsand;moderateest K (Fill)4.0 7
3 5_ ,_ -- Wetbelow5.0' _ 08114192
5 80 _:. SM
g -- i:.:,

- !:i
-- _j/'/.,/_/ SiltyClay:darkgray;wet;soft;<5%finesand; very low est K; hydrogen sulfide odor;

3 . 45 IO- _ trace shellfragments;mediumplasticity (Fill)
-- SiltySand:gray;veryloose;fineto medium
-- ;._' - - sand;moderateestK;HCodor;minorstaining

..... (Fill)

2 5oo 15-
,4 SM
3

SiltyClay:brownishgray;moist;firm;verylow

-- estK; hydrogensulfideodor;minororganics;.

7 300 20" CL rootlets;mediumplasticity (BayMud)

• 3 -- Terminateboreholeat 21.5'

i

25-

30-

._ 35 ..........
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CTO 200 t DRILLINGLOG 1 BORINGNO.A'6
SITE NAMEANdLOCATION IPROJECTNO;

CALIFORNIA ] 1625-074
FISC0 - ALAMEDA FACILITY / ALANEDA ANNEX SITE_ILLING/D3RILL[MeCONTRACTORANOLICENSENO. NETHO0 IOATE(s} DRILLED
Turner Explorations, Inc. C57-602720 I Hollow-stem Auger I 8/13/g2

SAMPLERTYPEANDSIZE BORINGDIAMETERIBORINGDEPTH leOmNGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 20.5 feet I SWMU I - West of Building 365

LOGC_DBY APPROVEDBY _NOTES

Michael Sellens, R.G. Bleakly; R.G. , I
F m I

..J
o,,, _ z o CLASSIFICATION ANDDESCRIPTION

-- m PJSCSclassification, color, moisture,density/consistency DRILLING NOTES• _ =_ water levels,
•,'J_ _- _ _" _ m>" percentage of clay, silt, sand and gravel, grain size withDate/time,

_ <z _j _u and shape, estimated permeability (k), odor, staining,

characterof drHllng,
u_ misc.materialspresent, plasticity, consolidation etc.

m < m _a o _ (formationname)
i

0.5 I 47 Silty Gravel:yellowishorange; Dry; very

I

50 5 GM dense; subangularto angular gravel up to
48 0.3"; very highest K; metal fragments (Fill)

2.5 "_ 45 SM Silty Sand:gray to dark gray; damp; very
3 loose; moderate est K (Fill) •

Silty Clay: gray to dark gray; damp;soft;
4.0 33 45 -_ verylowestK(Fi,,) /

3 5 Silty Sand:gray to clark gray: wet; very
08/t3/92

SM loose; fine to mediumsand;moderate est K
(Fill)

I' Silty Clay : gray; wet; very soft; very low est
350 K; mediumplasticity (Fill)

_ 10- CL4=..o

Fat Clay: gray; wet; very soft; very lowest

i _ CH K; high plasticity (Fill) .....

Z 350

15- Silty Sand: gray; wet; loose; fine to medium
10G sand; someshell fragments (Fill)

SM

Silty Clay: gray; wet; soft; <SX fine sand;
_ - very low est K; hydrogen sulfide odor; medium
2 CL plasticity (Bay Mud)
2 37s 20-

Terminateborehole at 20.5'

=

I

25-

30-

•
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CTO 200 DRILLINGLOG I BORINGNO.A17
SITE NAME.ANOLOCATION PROJECTNO.

• '_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
) E)RILLINGCONTRACTORANDLICENSENO. IDRILLINGNETHOD DATEIs} DRILLED

Turner Explorations, Inc. C57-602720 J Hollow-stem Auger 07/12/92
SANPLERTYPEANOSIZE BORINGOIM4ETERISOe[NeDEPTH ]BG_INGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 20.5 feet [ SWMU! - West of Building 366

LOGGEDBY APPROVEDBY JNOTES
Micl_ael Sellens, R.G. Doug Bleakly, R.G. I

r r
_,,, r ._ _ [ _ ! _ CLASSIFICATIONANDDESCRIPTION
""X" _ Z•- = m JSCSclassification,color, moisture,density/consistent, DRILLING NOTES

_ _ ' _ _ -- = water,eve,s.
u_ uJ ",- _n percentage of clay, silt, sand and gravel, grain size withdate/time,

:= _ _ and shape, estimated permeability(k). odor, staining,o Q _u U} characterof drU/mg,
_; m -J _ _ misc.materials present, plasticity, consolidation etc.

_ (formationname)
IJ.

G5 _I 26 Silty Gravel:dark brown to grayish brown; /-

24 ' GM dry: medium(lense; mediumto very coarse
,_ _O sand,subangularto angulargravel uP to
3 " "_ 0.3"; very highest K; metal fragments (Fill)

;.S 6 200 • Silty Sand;gray to (lark gray; damp;loose;
4 fine to mediumsand;moderate est K (Fill)

_,o • 2 • sM
x 2
>< 3 20 S; ' _ Wet below5,0'

• _ 08/13/92
Silty Clay: gray; wet; firm;Very soft; very low

- est K; mediumplasticity (Fill)t

! . "

" CL

_ 10-

2 IO0 -

Silty Sand; gray; wet: very loose; fine to

;_ _ • - mediumsand;moderate est K; someshell
;_ 2 _00 - fragments (Fill)

' 15- sM3

=:_ _ >IO00,,,.. 5

Silty Clay:gray; wet; firm;very lowest K;
mediumplasticity (Bay Mud)

a _ CL
5. >I000 20-t

Terminate borehole at 20.5'

u

25-

I

m

30-
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CTO 200 DRILLINGLOG BORINGNO.AI8
SITENAME.d_fOLOCATION PROJECTNO. .'

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 i)
DRILLINGCONTRACTORANDLICENSENO, DRILLINGMETHOD DATE(s]DRILLED

TurnerExplorations,Inc. C5T-BOZT20 Hollow-stemAuger Og/17/g2
SANPLEI_'TYPEANDSIZE BORINGDIA'NETERIBORINGDEPTH BORINGLOCATION
2.5-inchCAModifiedSplitSpoon 8 inches ] 21:5feet SHMU! - Southcentralportion

LOGGEDBY APPROVEDBY NOTES

JimJansen,R.G. Ooug Bleakly, R.G.
ii l ii, i

(n
tO

_u c _ _ CLASSIFICATIONANDDESCRIPTION
"z _ "- z _ . DRILLING NOTES

-J JSCS classification, color, moisture,density/consistency,_ _">_u_CC _ _<°'_ _ u_ percentage of clay, silt, sand and gravel, grain size withwaterdate/time.levels'

T m _ _ and shape estimated permeability (k), odor, staining, characterof drilling,
(n<< z _n_ mO _ _, _ misc.materialspresent, plasticity, consolidation etc.

_ (formationname)

0.5 24 t._ _I i Silty Gravel:reddish brown; slightlydamp;

62 _ GN very dense; fine to mediumsand; very high

6_ 2.0 _" !
,-_ ;'4 _;.;._.;.:,.-' _ est K (Fill) /-

_'_ ,9. !;i_;li; SM Silty Sand: brown;damp;mediumdense; fine
_ _2 70 to mediumsand; highest K: somemetal

_._ (Fill) J_gments
t CL Sandy Clay: dark gray; damp;soft; fine to

4.5 _ 3.0 5_ -_ mediumsand;shellfragments;.very lowest K _ 09/17/92,' Iiili -/
SM Silty Sand: gray; wet; very loose; moderate

t 480 --#'JJA_ _ est K: trace shell fragments;slight odor (Fill) _--

I _ Fat Clay: gray to dark gray; wet; very soft;i _ C_' verY(Fill)low est K; slight odor;highplasticity

, 10 !0- :.;.:

•, Silty Sand:gray; wet; very loose;moderate- !_i est K: slight odor (Fill)

_ 250 15--
2

2 _,_,_,_, Fat Clay: gray; moist;very soft; vertical
CH fractures filled with very fine sand;very low

est K; highplasticity (Fill)
:-::k:!

:o Silty Sand:gray; wet; very loose; fine to
-- ?_ mediumsand; moderate est K; slightodor

iili2 >1000 20-- (Fill)

2 .......7_ -- _._J CH Fat Clay: gray; wet; soft: very low est K;
moderate odor; trace organic plant material

- \ and few thin laminaeof brownorganics (Bay

_ _. Mud)• Terminate borehole at 21.5'

25-

u

30-

: 3E ....• £J
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CTO 200 DRILLINGLOG BORING NO.A19
., t

SITE NANE AND LOCATION PROJECTNO.

......_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE,.CALIFORNIA 1625-O74/ DRILLINBCONTRACTORANDLICENSENO, DRILLINGNETHOD DATE[s)DRILLED
TurnerExplorations, Inc. C57-602720 Hollow-stemAuger 09/16/92

SAMPLERTYPEANDSIZE BORINBDIAMETERBORINGDEPTH BORINGLOCATION
2.5-inch CAModifiedsplit Spoon 8 inches 21.5 feet SHMUt - East of southgate

LOGGEDBY APPROVEDBY INOTES
JimJensen, R.6. DougBleakly,R.6. I
,, Ill I I ,111_ I

(..'3

"tu _ _ A _ CLASSIFICATIONANDDESCRIPTION

--sr__ _ ; _ m LJSCSclassification,color,moisture,density/consistency_ .,r water,eve,s.g xJ_ _; _n percentageof clay,silt,sandandgravel,grainsize withdate/time.
(_ _ andshape,estimatedpermeability(k),odor,staining, characterof drilling,< "= _ misc.materialspresent,plasticity,consolidationm< _ _ etc.u_ (formationname)

i_ Siltygravel:reddishbrown;damp;dense;fine
33 =_- GM to medium;gravelveryhigh est K {Fill)•
40 0.1
27 I,,

r8 0.2 !_:_ Sand:brown;damp;mediumdense;fine to
3.0 r7 _:i:_ mediumsand;fine,subroundedgravel;

 !1!I .o°.,.o,,..)4.5
5- I,

Fat Clay: _ay; wet; firm;veryfineto medium
7.2 sand;2_ shellfragments;verylowest K {Fill) _ 09116192

&0 5

' I

7.0I

i I0-- _ SlightodorbelowIO.O'6.8 CH

, t5-
}
2 - tli Sand:darkgrayto black;wet;loose;'fine- ;_. SM sand;moderateest K;slightodor (FLU)

,!,:.,...

700 _##_ Fat Clay:dark graymot'tiedblack;wet;very

._ -- soft;verylowest K;organics;moderateodor2 >1000 _ (BayMud)

2 20- CH
2
4 >1000 Terminateboreholeat 21.5'

25-

30-

i

35
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CTO 200 DRILLINGLOG BORING NO. A20
SITE NAMEANDLOCATION PROJECTNO,

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 .,
DRILLINGCONTRACTORANDLICENSENO. DR_LINB'NETHOO DATE(s)DRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 09/16/92
!SAMPLERTYPEAND SIZE BORINGDIAMETER BORINGDEPTH BORINGLOCATION

2.5-inch CAModifiedSplit Spoon 8 inches 21.5feet SWMUI - Centralportion
LOGGEDBY APPROVEDBY INOTES

Jim Jensen, R.G. Doug Bleakly, R.G. Ii ii i
O_

° !c_ _ JSCSclassification,color, moisture,density/consistency water Jevels,
_ ._ ,,- m_. _ percentage of clay, silt, sand and gravel, grain size withdate/time,

m.Q =- uJ _ and shape, estimatedpermeability (k), odor, staining, character of Or,Ung,
Z _ _ _ _ _ misc.materials present, plasticity, consolidation etc.

r_ < m,-, _ _ _ =m (formationname)

eO "_- Silty Gravel:yellowishred; damp;very dense:

!0 aB 0.2 -- GM fine to mediumsand (Fill)42
_2 Silty Sand:brown;damp;mediumdense; fine
=6 0.2 '" ' ' to mediumsand;moderate est K; trace shell

25 i 16 fragments (Fill)

40 _ 0.2 Clay lens between 2.5' and 3.0'

5.5 _ 0.2 !ii!! SM Net below 5.5'•.._?.ii_ _" HC odorbelow6.0'

J_ _ _ No HC odor belowL5 IO-- _ Fat Clay: <:larkgray; damp; very soft; trace

_ /// shell fragments;very lowest K; high15 -- CH plasticity (Fill)

-- Silty Sand: gray; wet; mediumdense:'fine to -->
-- mediumsand;moderate est K (Fill)

_ 15- ..-.:
;4
18 20 -- ',"._

_,! _ HC odor below 16.5'

i . _, t,

3 >IO00 20- I
5
5

I

=_ _ Terminateborehole at 21:5'

i

25-

I

30-

35
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CTO200 DRILLINGLOG I BORINGNO.A21
SITE NM4EANDLOCATION PROJECTNO.

.... FISCO - ALAMEDA FACILITY / ALAMEDA +,NNEXSITE, CALIFORNIA 1625-074• DRILLINGCON'_rRACTORANDLICENSERO. DRILLINGMETHOD DA'TE(s) DRILLED
TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 09/17/92

SAMPLERTYPEANOSIZE BOR']NGDIAMETERBORINGDEPTH ,BORINGLOCATION "'

2.5-inch CA Modified Split Spoon 8 inches 21.5 feet Area 2: North central
LOGGEDBY APPROVEDBY NOTES

Jim Jensen, R.G. Doug Bleakly, R.G. i
0')
(.9 L9 ,.3

=U.I _ ..j .-_" _ _ q __0 CLASSIFICATIONANDDESCRIPTION DRILLING NOTES

":E z < _ i _ JSCSclassification,color, moisture,density/consistency,

_ _ _ _ _ "_ -- water levels.percentage of clay, silt, sand and gravel, grain size

.Q ,uJ _ _ ._ and shape, estimated permeability(k), odor, staining, .Ith dateltlme,
character of OrWWng,

misc.materialsPresent, plasticity, consolidation etc.
<_ _ _ 0 _ m .(formationname)CD UJ (.9

I.I.

32 Z.; f'."_ [_ Sand: Ixown;slightly (:lamp;mediumdense;
!.0 2_ -- il:! ii:! very fine to coarse sand; moderate est K

,3 _.o L_ -X (Fi,)1.5 ,3 - r:;,,
2.5 =4=6 _ !:_ _" >5Z pebbles; ironstaining;shell fragments

4 2.0 SM
4

4 _ 09/17/923 300 5"+ _ Silty; slight odor
5.5 4 f_=_

s 220 - +: -
J --_//// Clay: gray to dark gray; very soft; medium

_ • dense; interbedded 2" very fine to fine sand;

= very lowest K; slight odor (Fill)

[_ t 750 10- -- Moderate odor; Organics;trace rootlets
CL

; Sand: gray; wet; medium_ense; fine to
_6 - ., mediumsand;moderate est K;moderate odor;

• thin hard layer of organics-blacK; trace Shell
- SM fragments (Fill) ,,

. Fat Clay: gray; soft; very low est K;[_ 2 580 20-- CH moderate odor;abundant organicsand plant
2 material; rootlets; high plasticity
2 -- Terminate borehole at 21.5'

25-

30-
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CTO200 ! DRILLINGLOG r BORZNGNO.A22
_SITENAMEANDLOCATION PROJECTNO"
FISC0 - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 ,,

DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD IDATE(sJDRILLED )

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger g/Is/g2
S/(MPLERTYPEANDSIZE BOFiINGDIAMETERBORINGDEPTH IBORIN5LOCATION
2.5-inch CA Modified Split Spoon 8 inches 21.5 feet J Area 2: North west
.OG!'aEDBY APPROVEDBY NOTES

Jim Jensen R,G. DougBleakly, R.G.
ii

03

° i" z _ _ .- z _ CLASSIFICATION ANDDESCRIPTION
uJ _ JSCS classification,color, moisture,density/consistency water levels,percentage of clay, silt, sand and gravel, grain size

e-us _ _ and shape, estimated permeability(k); odor, staining, with date/time,_rca T __ _ character of drilling,
< z _ misc.materials present, plasticity, consolidation etc.
Do< _ z m"J _ _ m m= (formation name) "

14.

22 0.! i:i Sand: brown;slightlydamp; mediumdense;[] fine to mediumSand;moderate est K (Fill)_.0 _>< IT
14

0.2 ....... •Grayish-brown7

2.5 _2 0.8 --J5
4.0 4 _

2 ::__. ":
3 5-- SM -- Silty; wetbelow 5.0' _ 09116192

2 80 --
2

i!
_//_/ Clay: grayish brown;wet; stiff; very lowest

_5 - K; shell fragments (Fill)

CL

3 Sand: grayish brown;wet; loose; fine to
4 mediumsand; moderate est K; slight odor

(Fill)

i:i SM6 - ::-_ _ Terminate borehole at 21.5'

u

25-

a

30-

3_
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(3TO200 ..,DRILLING.LOG I BORING NO.A23
SITE NAMEANDLOCATION PROJECTNO.

'\ FISC0 - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
) DRILLINGCONTRACTORANDLICENSENO. DRILLINGNETHOD " " DATE(S|DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger O9/t6/g2

iSAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BOR[NGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 21.5 feet Area 2: South west

:LOGGEDBY :'APPROVEDBY NOTES

Jim Jensen R.G. Doug Bleakly, R.G.
O3

" z z < __ UGCSclassification,color, moisture,Oensity/consistency waterlevels,
_ "3_ percentage of clay, silt, sand and gravel, grain size withdate/time," uJ and shape,estimated permeability(k), Odor,staining, characterof drilling,
I _ x p- _ misc.materials present, plasticity, consolidation etc.
_n<< z _)z _ _ _ _ m= (formationname)

LL

2o !.0 '" " Gravel:reddishbrown;slightlydamp;dense;

22 _ _ ! GM fine to mediumgravel >3"; very highest K
1.C

23 0.7 ..... _ (Fill) /-1,4 m

2.5. _0 Sand:brown;slightlydamp;mediumdense;
•._ fine to medium:sand;discolored fractures

z25 1 - S_ \ (vertical, yellowishred); moderate est K
4.0 B -- \ (Fill) '

4.5 9 t2 _,_.//_/ F3 5--_//_.,,_/ "_- Sand:brown;slightly Oamp;mediumdense; _ 09116/925.5 2 7 /// \ fine to mediumsand;pieces of clay (clay /

2 -- _ _..._; moderateest K (Fill)

Clay:grayish brown;slightlydamp;soft;

I -_ interbedded 4" gray, fine to mediumsand;_. very low est K (Fill) "
_//._.,,_/_/_/._. Organics

.....

2
|

_ _ Slight odor

_ '5_ '5-- ;';_ t_1 Sand; gray_ wet; loose; fine to me(_um sand_

;_!If'::: moderate est K; odor (Fill)

..... SM

3 >'000 20-- _ Clay: gray; damp; soft; ve'ry low e,t K_
2 _ CH moderate odor; moderate organic materialin
3 _ parts; somerootlets (Bay Mud)

Terminate borehole at 21.5'

25-

30-
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CTO 200 DRILLINGLOG BORING NO. A24

SITE NANE AND LOCATION PROJECTNO.

FISCO - ALAMEDAFACILITY / ALAMEDAANNEXSITE, CALIFORNIA 1625-074 ".\
DRILLINGCONTRACTORANDLICENSENO. IORILLIN6METHOD DATE(s)ORILLEO )

Turner Explorations, Inc. C57-602720 [ Hollow-stem Auger 7/06/92
I

SAMPLERTYPE AND SIZE BORINGO[ANETER BOR[NG OEPTH IBORING LOCATION

2.5-inch CA Modified Split Spoon 8 inches 20.5 feet J SWMU! - Southwest Section
LOGGEDBY APPROVEDBY

K. Lyle Dokkin DougBleakly, R.G. INOTES

!
H i i

",,,,.,=. m: ,-€ _r _ __. _ CLASSIFICATIONANDDESCRIPTION DRILLINGNOTES
" < m water levels,_ _ _ _ JSCSclassification,color,moisture,Oensity/consistencyl
---, u) _ _ 3: >- percentageof clay,silt,sandandgravel,grainsizem with date/time,

_ _'.--"L o:= _ =._ ca andshape,estimatedpermeability(k), odor,staining, characterof drllNng,
_--_ u_= --J _ tu o misc.materialspresent,plasticity,consolidation etc.o caco tu (formationname)

l,

0.5 22 SiltySand:brown,dry to damp,•medium

1,_ __. dense,fineto.medJu!san(l,subrounaedto

subengulargravel,m derateest K,noodor
2 IF,I)2.5' 4

_'_ 4 . SM Veryloosebelow1.5

s.5 - ..
6.5 Fat Clay:olive-brown,moistto wet, very

• loose,finesand,verylowest K,high TI6192
• plasticity,slightodor (Fill)

_ - _ Noodorbelow9.0'IO- c. T7/a/_2

© -- SiltySand:olive-brown,wet, fine to medium
sand,subroundedto subangulargravel, .....

6 - moderateestk, HCodorandstaining(Fill)
:_ _o 15-

cP

SM

8 20- CH Fat Clay:greenish-gray,wet,firm,very low
• - est K,highPlasticity (BayMud)

_ Boreholetaminatedat 20.5'

25-

30-

35
i i i ....
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CTO 200 DRILLINGLOG i BORING NO.A25
SITE NAMEANDLOCATION PROJECTNO.

• CALIFORNIA 1625-074

)'_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITERILLING|DDRILLIN6CONTRACTOR),NOLICENSENO. MET_'IOD DATE(s] 0RILLEO

Turner Explorations, Inc.C57-602720 I Hollow-stem Auger 7/06/92
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 20.5 feet Area I: North central

LOGGEDBY APPROVEDBY NOTES

John C. Bird Doug Bleakly, R.G, i

U3

" uJ _ ._ .€_ z _ CLASSIFICATIONANDDESCRIPTION DRILLINGNOTES

"I z < _ JSCSclassification, color, moisture,Oensity/consistency,

percentage of clay, silt, sand and grave!, grain size withdate/tlme.

, m and shape, estimate(] permeability(k), odor. staining, characterof drilling._ misc.materiols present, plasticity, consoli<:lation etc.
u_< m uJ'J m =u_ (formationname)

IJ.

2B _'';'; GP dense; fine to medium,smallgravel;

5 24 . -- Sandy Gravel:brown(2.5Y5/3); damp; medium

20,7 ' !ii! ,!ii!,!;; _: _ -_ subrounded.,to subangular;highest K (Fill) f2= _ ' Sand: grayish brown(2.5Y5/I); Oaredto moist;
"_ _4 mediumdense; fine to mediumsand; highestm I-e. ,'1...

,•..o;.e K (Fill)
•".@..,'o ...

8 I --m ,._..o
g 5- - .%"i;, .;..-;., sw5.5 9 ' " '

• • _ 07/06/82_ ."...,'..

,-e. ,'@.
2 __ • •..;' • ..o

.,...,2 i'i .i
Q'@,.o'l,

e.. ,,.

_ :. __. _ o7/oe/9;

I _'///,'_t Silty Clay: olivebrown(2.5Y5/3); wet; very

' I0--_,,, .soft; <SZ fine sand;very lowest K; medium

2 _ to high plasticity (Fill)
. CL

9 - ".,'.'_?.'_; Well-graded Sand: olive brown (2.5Y5/2);
"':'":: saturated; mediumdense; sorted; fine to12,_ 15- , ;..;..,
•',..,.., mediumsand; highest K; HC odor; minor

-- .."=.,;"., staining (Fill)•", '.'-, Sw
• .l • .o

.- ..,- ,,,
i ..e _..e

," @..e'@...
• ..o '* ..o

2 -- _ Silty C|ay: d_fk l_o,n (,.SYN2/O,); _lam_
2 20-- CH firm; very lowest K; slighthydrogen sulfide5

r -% like odor; rootlets; mediumto high plasticity
-- \ (Bay Mud)
_ L Terminate borehole at 20.5'

25-

30-
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CTO 200 DRILLINGLOG BORING NO. A26
SITE NAMEAND LOCATION PROJECTNO.

FISCO - ALAMEDAFACILITY / ALAMEDAANNEXSITE, CALIFORNIA 1625-074
DRILLING CONTRACTORAND LICENSE NO. DRILLING METHOD DATE Is) DRILLED )

Turner Explorations,Inc. C57-602720 Hollow-stemAuger 7/6/92
SAMPLERTYPE ANOSIZE 60RZNGdIAMETER IBORING DEPTH IBORINGLOCATION

2.5-inch CA ModifiedSplit Spoon 8 inches J 20.5 feet Area 1:North central

!LOGGEDBY APPROVEDBY INOTESJohn Bircl OougBleakly, R.G. .,
u)
(.9

"ua ,-- z -- _ _ CLASSIFICATIONANDDESCRIPTION

"z'_'- i__ ;.-a_JSCSclassification, color,moisture,Oensitylconsistency, DRILLINGNOTESwater,eve,s._ _ _ percentageof clay,silt,sandand gravel,grainsize, w,t_Oate/t,me.• _; _ andshape,estimatedpermeed>#ity(k),odor,staining, c_aracterof drilling.
u_< m'a _ _< misc.materialspresent,plasticity,consolidation etc.u_ (formationname)

la.
• v

0.5 I ?7. ,,,q" SandyGravel:brown(2.5Y5/3);<lamp;

23 2 _ . q, 6o me<slumdense;fine to coarsesancl;

15 " ' "'_ ;?. ,?._; -_, subroundedlmallgravel;high est K (Fill) 7-
z .o...o., Soncl:grayishbrown (2.5Y5/2);<lampto2.5 7 ;..i_;.i_- ,-0 .,.. moist;me<liumdense;fine to mediumsand;

"_ "'." high•st K (Fill)•'e..,'o.+

E_ 3 _ ,.I :,.9'

•" ..o'..,

5.5 4 5- •_,.Q_,.._ 5_

P' _ .4 ,'O;.,'O: •""+ --, •., '•.., 07106092
5 ..'.o'.-.='._1

• ,.o *..•
,' .J" .a•.%?.i _ 07/06/g2
.,o.o•.,

Silty clay: olive brown 12.5Y5/31; moist; firm;

"_ 10-- finesar_:l;mediumplasticity (Fill)4

B 15 -- "'""'";.•.,.. Well-gradedSand:olivebrown(2.5YG/2);
_o 15- ' •:"':' saturate<l;medium<lense;fine to medium', ,.o '+••

_5.5 S
.......o.., sand;HClikeodor;minorstaining(Fill)

• ..o •.°

'""2""g..•.. Bv_ Sheenobserved
+'•., o.,

• ..o • ..°
=o .+'o ..q

• o.l'o, q
',..O_,..O

3 --_. SiltyClay:darkbrown (2.5YN2/01);0am+:3 20-- _ CH firm;very low•st K;slighthy<lrogensulfide

-- _.. likeodor;rootlets (Fill)Terminatedborehole at 20.5'

25-

30-



Fill, till

CTO 200 [ DRILLINGLOG BORINGNO.A27
ISITENANEANDLOCATION PROJECTNO.

_'_ FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
/ DRILLINGCONTRACTORAN{)LICENSENO. DRILLINGMETHOD nATE(sl ORILLEO

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 7106192
SAMPLERTYPEANDSIZE BOR[NGDIAMETERGORINGDEPTH IBORIN'_ILOCATIGN

2.5-inch CA Modified Split Spoon 8 inches 20.5 feet Area h South west corner
LOGC__EDBY APPROVEDBY NOTES

John Bird Doug Bleakly, R.G. i i ibm

U3

m.--. <o_ JSCSclassification, color, moisture,density/consistency, water levels.
..j _- ._ ,,- Percentage of clay, silt, sand and gravel, grain size withdate/time,

_ ="'" _" and shape, estimated permeability(k), odor, staining,
< ,_ _ _ _ characterof OrlWng.
m < (n ,-. _ misc.materiels Present, plasticity, consolidation etc.(formation name)

0.5 _-_ Sandy Gravel:brown (2,5Y4/3); clamp;dense; ' _ ....

50 ._._, GW fine to coarse sand: subangularsmallgravel;

ve 50 _ --"_ highest K (Fill)7
2.5 7 Silty Clay: mottled brown (2.5Y5/0; moist;

stiff; <5Z fine sand Interfingered; very low
est K; mediumplasticity (Fill)

6.5 22 60 _/_.,,_z _ He-like odor: staining
4

07/08/92

!i S,,ty Sancl:olive Drown (2.SYS/3); saturate(l; ,0710e/,;
22 I0-- very loose;moderately sorted; fine to medium
2 !:.. sand (Fill)

m

5 - SM
T

15-

_ _ _ SJ_ty C_ay: clark brown (2.SYN2_Ot)_ damp_

2 20-- r,r,r,r,r,r,r,r,r,r_f__CH soft; very lowest K; slighthydrogen3
sulflde-like odor; trace rootlets; medium

-- \ plasticity (Fill)
-- _- Terminate borehole at 20.5'

I

25-

I

30-

q

35
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CTO 200 DRILLINGLOG BORING NO. A28
SITE NAME_ LOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 \
DRILLINGCONTRACTORANDLICENSENO. ...... DRILLINGNETHOD DATE(s) DRILLED /

_' Turner Explorations, Inc. C57-602720 Hollow-stem Auger 07/O6/9,?.
[SAMPLERTYPEANDSIZE BORINGDIAMETER!BORINGDEPTH IBORIN6LOCATION

2.5-inch CA Modified Split Spoon 8 inches 20.5 feet Area I: South west corner
LOGGEDBY APPROVEDBY NOTES

John C Bird Ooug Bleakly, R.G.
ii i •

(n

° i!_ _..j = Z _ CL.SSIFIC.TION.ND DESCRIPTION

z < -- )SCS classification, color, moisture,density/consistency I DRILLING NOTES
_ _ _'a percentage of clay, silt, sand and gravel, grain size / water levels,

eL= _ _ wlthdateltlme,Z x _ _ and shape, estimated permeability (k), odor, staining, character of drilling,
w < _z .J misc.materials present, plasticity, consolidation etc

o (n (formationname)
LI.

,_, ..°.i Sand: olive brown (2.5YS/t); damp;medium.,3.5 _7 . .-' ',

h4 .- .o...

29 --;" -¶_''_ dense; <5X silt; fine to mediumsend: small
• --*. angular to subangulargravel; highest K (Fill)_ ;.. _..
0'°- e'°-.
• _,,_.,.O
," ,o" -a25 2 i .'i .%
D- .o" -i

__ i ",e.& .,e.&,

_ ,°'°-.°" O.;

B . i.#;... SVW

5.5 7 , ;.i _.i
_ _'@-.°'°. ,

_ u__,.o ..•

• °.- ..o- .,
6.5 5 ...;.o

4 "" "'°' "

•-.., _ o7/oe_2 ,
- F::'.";';,_..".'..""..o _ 07/08/9,

2 -- _//'_/ Silty Clay:dark brown (2.5YN2/OI); damp;

;? 10-- _ soft; very low est K;trace rootlets; medium

2
plasticity (Fill)

g Silty Sand: olive brown '12.5Y5/31;saturated;
_s 15-- mediumdense; fine to mediumsand; moderate

est K; trace shellfragments (Fill)

ii SM
v,

2 _ Silty Clay; dark brown (2.5YN2/01); damp;43 20 ._ firm;very low est K; slight hydrogen sulfide

"_ like odor; trace rootlets (Fill)
Petroleumstaining
Terminate borehole at 20.5'

25



I_1€1

I DRILLINGLOG BORING NO.A29CTO 2OO
SITENANEANDLOCATION PROJECTNO.

" "_) FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1626-074• DRILLINGCONTRACTORANDLICENSENO.
IDRILLINBMETHOD OATE(sJDRILLED

Turner Explorations, Inc. C57-602720 I Hollo._-stem Auger 07/06192
SAMPLERTYPEANDSIZE ,BORIN6DIANETER BORIN6DEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 25.5 feet Area I: South west corner

LOSBEDBY APPROVEDBY NNOTES
John C Bird Doug Bleakly, R.G. I

or)
(.9

z < -- = _ JSCS classification,color, moisture,density/consistency DRILLINGNOTESwaterlevels,
_ '_'_ _ ... percentage of clay, silt, sand and gravel, grain size withdate/time,

_. _ _ _.--_ _ and shape, estimate0 permeability(k), odor, staining, characterof orllhng,
¢n< _n_ _ _ _ misc.materialspresent, plasticity, consolidation etc,LU _ (formationname)

.b _ Sandy Gravel:reddish brown (slightly

discolored);damp;dense; <5% silt; fine to

mediumsand;smallangularto subangular
27

._:4 GW gravel;highest K (Fill)

,o _q

I_O _ ,'e-.,'e.,
, .,. ;.. Sand: _'own (2.5Y5/3); moist; meOlumdense;

5-- "':" ":' <51[ silt; fine to iedium sand; highest K (Fill)12 ) ,-O =,O
•' O:.,' O:.,
) _..O '*.e
•'ll, ='e: i

_;_.*;._, SW
,'e,ie:=

,.'e: o'e: _J
• ;,._ "...el

i -- _'_"{_'__:"_ Silty Sand: dark brown (2.5YN2/Ot);: !6 Ir_ E:'_.!_[:! _ 07/06Z_2
5.5 3 v-- ;:,_.:_,_:"': _:';t saturated; very loose;fine to mediumsand; _ 07/08/_

-- :!:_:!::__i! moderate est K; trace smallshell fragments
• :!:_!::.:{:i (Fill)

'ii'::_
- !K':;i:'i

_ _ - :_I!i__'_i_s.,5-iiii!iIi;
- !:i!:!!_

:_;i ::=)::

-- :ii :_"/:.i

_ --_-= Silty Clay:.dark brown (2.5YN2/011;damp;5 20.-_-_../_,._/ firm;very lowest K; slighthydrogen

!_ sulfide-like odor; trace rootlets; medium

plasticity (Fill)

CH

5 25 Terminate borehole at 25.5'

i

30-
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CTO200 1 DRILLINGLOG r aoRmaNo.Aao
SITE NAME.4_lOLOCATION PROJECTNO. '

FISCO - ALAMEDAFACILITY / ALAMEDAANNEXSITE, CALIFORNIA 1825-074 )DRILLING CON'I:RACTORAND LICENSE NO. DRILLING METHOD BATE Is) ORILLED

TurnerExplorations,Inc. C57-B02720 Hollow-stemAuger 07/07/92
SAMPLERTYPE AND sIziE BORINGDIAMETER BORINBDEPTH BORII_GLOCATION

2.5-inch CA ModifiedSplit Spoon 8 inches 22.0 feet Area l: South west corner
LOGGEDBY APPROVEDBY NOTES

K. Lyle Dokken DougBleakly,R.G. i i
U_

...J

_ '_ _ _._ JSCSclassification, color, moisture,density/consistency water levels.W Withdste/tlme,
a. uJ ec_ _ percentage of clay, silt, sand and gravel, grain size•r ca ,r __ andshape,est_ated permeability(k), odor,staining,< z character of drWWng,

m< _nz _ _ _ _ misc.materials present, plasticity, consolidation etc.
m N _ m (formationname)

o.+ _o , !__.'.':?i..-o..°o,..+:o,o+,_,_+.,:.o,.,_-_
_+_++-i_i"__"''"°"°°°"_"°°'°oo°r..________],°.°,...,.25 16 Silty Sand: brown (5YR4/4); moist;medium
16 ,'e-,'O.,--D., .., dense;fine to coarsesaM; moaerateest K

, o..'o., (Fill)P; ._ _..+

a 5- "° "'°"5.5 7 "'+'" "'_ _-.e-..,.
• "o-.+'o.,

• •
'.-Q_,..o

,-°- ,'o. •
_B _,.o ",..O

+,'o. i'D. a
• o @

e 5B --""--'"" -- Wet below 9.O' 07107192

• ° °
tO ..'°-..-.. SW
14 I0--" ;'.° ;'+,° _ 07/O7/92

-- ,'o..+'0.,
P_,..0 _ ..I
,i'1.41'0., ,..

•"II .+'•.,

• .,@ • .@-- .+l, .'I- ,
_..e ",..i +++'

='°.e'°.,
-- _ ..j+ ', ..e

• "0. i'D.,

, 15- '":"-"
.r, _;' ..e _,+.,_

° •

o.o._.o.,
• ;.e _,..e

+.%".'++
l •

N
3 Silty Clay: trace large shellfragments

5 Ct.

..... TerminateI_r_,_ole at 22.0'

25-

30-
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CTO 200 I DRILLING LOG [ BORINGNO, A31
SITENAMEANDLOCATION PROJECTNO.

- FISCD - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

DRILLINgCONTRACTORANdLICENSENO. IDR[LLIN6METHOD DATEIs) dRILLED
Turner Explorations, Inc. C57-602T20 ] Hollow-stem Auger 08/19/92

SANPLERTYPEANOSIZE BORINBOIANETERI.ORIN6DEPTH IBORtNGLOCATION

2.5-inch CA Modified Split Spoon 8 inches I 21.5 feet _ Area3:Central
LOGGEDBY APPROVEDBY ]NOTES

John Bird DougBleakly, R.G. I ,
r cn
i €.o ..j

A o DRILLINGNOTESuJ m- .€_ , z CLASSIFICATIONANDDESCRIPTION
_'Z Z" © =3A _--. _ JSCSclassification,color, moisture,Oensity/consistencyq water levels,
_' _= m _ _ =" u_ percentage of clay, silt, sand and gravel, grain size withdate/time.

_ ==___ o_ c3_ o.P m and shape, estimated permeability(k), odor, staining, characterof drilling,--_ ._ uJ €_ misc.materialspresent, plasticity, consolidation etc.
"^_ "J _3 (/3cn-- m ,,, (formationn_e),-, =3

14-

0.5 _T <l GravellySand: reddish brown to gray; moist;_ 3J
__ dense; fine to coarse sand; subangular
=_ gravel <5%debris and silt; moderate est K;

2.5 28 minorHC-Ilke staining (Fill)
g _ HC stained

4.0 I_ 33
3
7 I00 5' O8/19/92

6.0 i 8

_25 10- SM
x,_ 2 Silty Sand: brownishgray (minorgreenish

_ - discoloration); moistto saturated; very loose;
fine to mediumsand; lowest K (Fill)

_'

.-'I : _60 15- _ Saturated
-.,-Ill

, 250 20 Siity Clay: gray; moist;very soft; very low
... _r _ CH est K; trace organics;low to medium

plasticity
- _- Terminate borehole at 21.5'

m

25-

30-

m

• i

I 35
v
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CTO 200 DRILLINGLOG BORINGNO.A32
SITE NAN{ANOLOCATION IPROJECTNO.
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA _ 1625-O74

3RILLINGCONTRACTORANDLICENSENO. pATE {SJDRILLED
TurnerExplorations,Inc. C57-602720 Hollow-stemAuger _ 8/t9/92

SAMPLERTYPEANOSIZE {8ORINGDEPTH IBORINGLOCATION
2.5-inCh CA Modified Split Spoon 8 inches { 21.5 feet { Area 3: East central

LOGGEDBY APPROVEDBY INOTES
John Bird Bleakly, R.G. Iii i i i , i

I u_

r'uJ m; c r • CLASSIFICATIONANDDESCRIPTION,-_ '- _ _ _' DRILLINGNOTES
uJ_, --- _ <_ w LISCSclassification,color, moisture,density/consistency, water levels,

.... m z percentage of clay, silt, sand and gravel, grain size
_g _.u z _ _ withdate/time,_- and shape, estimated permeability(k), odor, staining,--= _ _. cl_aracterof drWllng,
< =. _. o _ uJ misc.materialspresent, plasticity, consolidation(n < _ = "J _ etc.

. _ (formationname}
LL

0.5 ">_ 55 5 Sandy Gravel:reddishbrown;moist;very

_.5 _ 90 " dense; fine to coarse sand; very highest K

l r (Fill)
6

2.5 _o 8

6 0 Sand:brownishgray; moist;very loose; <5%
4.0 4 . silt; fine to mediumsand;moderate est K

f:_ 3
4 0 5- _ (Fill) _ _ 8/18192
2 Silty Clay: brownishgray to gray; moist to
2 . saturated; very soft; low est K (Fill)

I tO- _ Minorfine sand lens <i" thick : traceorganics with shell fragments; low plasticity

!-_.,'3. II " >',800 15- Increase0 organics;high carbon content

i >_CO0 20-
--ira

?

Terminate borehole at 21.5'

25-

30--

!

I
I ....•
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CTO200 I DRILLINGLOG BORINGNO.A33
SfTE NAMEANDLOCATION PROJECTNO.

") FISC0 - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
"' DRILLINSCONTRACTORANDLICENSENO. DRILLINGNETHOD DATEis| DRILLED

W TurnerExplorations,Inc. C57-602720 Hollow-stemAuger g/17/92
SAMPLERTYPEANOSIZE BORINGDIAMETER BORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 21.5 feet SWMU! - South of Bldg 366
LOGC,EDBY APPROVEDBY I" I ,NOTES

Jim Jensen, R.G. Doug Bleakly, R.G.
i i

(/3

m m _ CLASSIFICATIONANDDESCRIPTION
., _ _ '= _ _ o _ DRILLING NOTESua_ _ e_ _ ..J JSCSclassification,color, moisture,density/consistency,
I... _ _ < u _ >- percentage of cloy, silt, sand and gravel, grain size Motetlevel_.

_ _ _ Jam =:uJw_ P-'l" _ cn and shape, estimatedpermeability(k),odor, staining, withdate/time,=. a. ul characterof drilling,
O _ UJ < cJ misc.materialspresent, plasticity, consolidation etc.

cn< _z _ _ _ _" _°_ (formationname)
1,

05 _ 58 Silty Gravel:yellowish-brown stained black,

I

32 18 -- GM damp, very dense, moderate est K,HC odor
55 (Fill)

2.0, I0 ......
8 17 Silty Sand:gray, d_tp, loose, fine to medium
7 -- SM san(I, moderate est K, HC odor, shell

35 2 I8 -- fragments (Fill)
1 CL .._ Sandy Clay:mediumgray, moist,soft, very r
2 5- sM50 _. lowest K,shell fragments,HC odor (Fill) 0/17/02
4 35

_ "_ Silty Sand: _ray, moistto wet, very loose, F
2 \ fine to mediumsand, moderate est K, HC
2 -- _.d0r (Fill) J
I -- Silty Clay: dark gray. wet, soft, very lowest

t 520 __ K, HCodor (FLU)1 - CL Gray mottled dark gray. very soft below 8.0'
10-

m

2 -- _ Gray, soft below12.0"

,_ 220
7

Silty San<::gray, wet, loose, fine to mediu'm
-- SM sand,moderate est K (fill)

15--_-- _ Fat Clay: mediumgray, wet, soft, very
low

2' 48O -_#_r.p_ est K, highplasticity, HC odor (Fill)2 r_. _ _ Dark gray, dark organicmaterial, HC odor

below,7.0'(Gay.ud)

' 20--1 _Z -- Mediumgray mottled orangish-brown,shell
2 >1000 _j. fragments, HC odor below 20.0' below 20.0'

2 -_-"- Dark organic layer below 21.25'
-- _- Borehole terminated at 2t.5'

25-

3O"

w
\

35
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CTO 200 DRILLINGLOG BORINGNo.A34 'i
SITE NAMEANDLOCATION --' PROJECTNO. !
FISCO- ALAMEDAFACILITY/ ALAMEDAANNEX SITE,CALIFORNIA 1625-074

i

,, )DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD" DATEIs) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 09/18/92
SAMPLERTYPEANOsIZE BORINGDIAI_IETERIBORINGDEPTH 'BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 21.5 feet Area 3: Central
LOGGEDBY 'APPROVEDBY NOTES

Jim Jansen R.G. Doug Bleakly, R.G.ii n
&q

_o "_ CLASSIFICATIONAND DESCRIPTION DRILLINGNOTES

_. _ .¢_ Z_ _"i _ i ___ _ USCSclassificati°n' c°l°r' m°isture' Oensity/c°nsistency .ater 'eve's.x>

_. '_ percentage of clay, silt, sand and gravel, grain size withdate/time,

zQ _<_ _ _; u_ and shape, estimated permeability (k), odor, staining, c_aracter of Dr,,no,
< z o _ misc.materialspresent, plasticity, consolidation03< _ etc.

m _ (formationname)

Gravel: gray; mediumdense; clay and sand

i
"_ Clay: gray; damp; firm;big burrow fill with

4 06 _._, \ silty sand (fine to medium;slightodor); very

4 200 _ge shell fragments (Fill)
_ _ Clayey San_ gray; damp;loose; fine to

2 500 -_ mediumsand;moderate est K; slight odor;
5.0 _ SC \\ abundant shells (Fill) _ 09118192

: _ _ \_- Slightodor; someIron staining
t_ Slight sheen

2 Clay: dark gray mottled gray; moist; soft;
2 -- very lowest. K: slight odor: slight iron

10-- staining (Fill)

_] _ 5.8 _ Black organic laminae
CL

15-

2 >_000 _ Moderate odor

cJSO 20-

_ _ Fat Clay: gray; moist; soft; very low est. K;CH moderate odor; shell fragments near base
(Bay Mud)
Terminate borehole at 2L5'

25-

30-

35 .....
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- CTO 200 DRILLINGLOG I BORING NO.A35
SITE NAME_ LOCATI[ON' rpROJECTNO. ' '

"_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA t625-074
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD ' DATE(s] DRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 09117/92
SAMPLERTYPEANDSIZE BDR_E DIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 20.5 feet Area 3: North west
LOGGEDBY APPROVEDBY NOTE5

Jim Jensen R.G. Doug Bleakly, R.G.
U_

" x _ _ z _ CLASSIFICATION ANDDESCRIPTION
_ _ _ <_ _ USCSclassification,color, moisture,density/consistency, DRILLINGwaterlevels.NOTES

--,,, _ _ _; m percentage of clay, silt, sand and gravel, grain size withdate/time,
_._ _ and shape,estimated permeability(k), odor, staining, characterof drWWng,_ _ _ misc.materialspresent, plasticity, consolidation etc.

u) (formationname)

Gravel:reddishbrown;slighiiy damp;dense;

0.5 _ 0.6 -f_l G_ fine to coarse, subangularpebbles (Fill,33 0.6
20 T4 - _ Clayey Sand:brown (somediscoloration);

J5 _ slightlydamp; medumdense; fine to medium
2.5 -- '="_.,_

2 '_ "_ sand;moderate est K; iron stainingin a
3.5 2 80 -- \ circularpattern (Fill)

92 _ --_ _- Gray; moist;very loose; fine to mediumsand;
S.0 2 gO 5-- _-:'_._ \ slightlysilty; moderateest K; slight odor2

3 _ _ _- Slight odor;trace shell fragments_ - _ Slightodor; trace rootlets; trace shell
fragments _ 0g/17/92

58 -

_,, 3_0 IO- _ SC•

N

6 -!]_ Silty Sand: dark'gray to dark brown; wet:
5 loose;poorly sorted; fine to mediumsand;
3 90 20-- 5M moderate est K; slightodor: trace shell

_ _ fragments; piece of coal (Fill)
Terminate borehole at 20.5'

m

25-

q

30-
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CTO 200 DRILLINGLOG BORING NO.A36
_ITENAMEANDLOCATION ........ PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE. CALIFORNIA 1625-074
DRILLINGCONTRACTORANDLICENSENO. DRILLINGNETHOD ]ATE(sl DRILLED )

w_, Turner Explorations, Inc. C57-602720 Hollow-stem Auger 09/18/92
SAMPLERTYPEANDSIZE IBDRINGDIANETER BORINGDEPTH B(_ING LOCATION'-

2.5-inch CA Modified Split Spoon 8 inches 21.5 feet Area 3: Central
LOGGEDBY APPROVEDBY NOTES

Jim Jensen R.G. Doug Bleakly, R.G.
{/)

m _o _ CLASSIFICATION ANDDESCRIPTIONc:,,, m _ ._ _ "_ o DRILLING NOTES
"_X Z <[ _ -J

_ '-: _ _ _. _ _ USCSclassification,color, moisture,density/consistency, water levels,(J >- percentage of clay, silt, sand and gravel, grain size
{_0 _ ,_ "I- wlthdateltlme._. _ _ _ :z __ _ (n and shade,estimated permeability(k), odor, staining,

_<_ _)Z C_ =_ o. (n Characterof drilling,..j _ UJ <[ _ misc.materialspresent, plasticity, consolidation etc.
m _._ _ _m _cn (formationname)

1 02 ...i._ _ C,.ygray .IightlydampfirmverylowestK;!

I.O 4 --_/ CL somefragments of large shells (Fill)
9 2.2 --

25 4 _ Gravel:reddishbrown; sl!ghtly damp; loose;7 very fine to mediumgravel; iron stained sand

6 f.O SC with patch of brown clay; very low est K6 (Fill)

t 2 .... Clayey Sand: reddish brown; slightly damp: _ 09/18/92

43T >1000 5-_ _'_/ _ill)-_ loose;fine to mediumsand; slight odor; some /

i Clay; gray; moist; very soft; 112"sand filled
fractures (wet; fine to mediumsand); low est

2 >I000 _ K (Fill)
Slight odor: trace of organicmaterial

2

IO CL

2 _ Very fine silty layer (1/4"); sfl_t odor; trace ....
smallshellfragments

2 Fat Clay: gray; moist;soft; very lowest. K;
z -- moderate odor;black organic laminae;

"fresh" organicplant material; large and
smallrootlets (Bay Mud)

CH

_ 2>,000, 20--_z _ Terminate borehole at 21.5'

m

25-

30-

35
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CTO 200 DRILLINGLOG BORING NO.A37
SITENAMEANOLOCATION" eROJECTN0.

FISCO - ALAMEDAFACILITY / ALAMEDAANNEXSITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORANDLICENSE NO. DRILLING METHOD DATE (s) "DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 03/01/94
,SAMPLERTYPE AN0 SIZE BORINGDIAMETER BORINGDEPTH BORING LOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.5 feet Building25
LOGGEDBY APPI_OVEDBY NOTES

Terry Kinn Doug Bleakly, R.G.
m

O3

m m _ CLASSIFICATIONANDDESCRIPTION J

_ _ _ Lu,', percentageof clay,silt,sandandgraver,grainsize with€late/time.=c" _ andshape,estimatedpermeability(k),odor,staining, charactero! 0rilling.
o _ _ _ _ misc,materialspresent,plasticity,consolidation etc.•-J ..j

m< m-- m _ _ _ (formationname)

i1i i _i ClayeySilt:yellowishbrown;damp;gravelly;
-- i l : ' towestK (Fill)

20 43 ML50 (].0 i

, lr _ '

,p%% I GP San'dyGravel:yellowishbrown;damp;dense;
_ ._ -- -_ subangul_to subroundedgravel;veryhigh F lit

_'__':!!ii_ /_ 03/01194B 5-- !:'i_ -. estK-{Fill) - _ 0310! 4

5.5 _ 0,0 , :;:,,!ii:_ _ SiltySand:yellowishbrown;moist;stiff ,o\ very stiff; moderateest K;clamshellsin
\ sand

5M _- Darkgree_shgray;mediumdense

B ....... m Peat/organiclens
_3 1.0 --6 Terminateboreholeat 9.5'

I0-

15-

20-

w

25-

30-

-_ 35 .......
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F CTO 200 DRILLING LOG BORINGNO. A38
SITE'NANEANDLOCAT[_I PROJECTNO.

FISCO - ALANEDA FACILITY / ALANEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORANDLICENSENO. DR[I.LINGNETHOD DATE[Si DRILLED I

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 03/0fig4
SANPLERTYPEANDSIZE BORINGDIANETER BORINGDEPTH BORINGLIBATION

2.5-inch CA Modified Split Spoon 8 inches 9 feet North west corner Building 25
LOGGEDBY APPROVEDBY _NOTES

Terry Kinn , Doug Bleakly, R.G. ,,
U_
r.9 (.9 -J

,_ _>_ _ z _ o, o CLASSIFICATION ANDDESCRIPTION DRILLING NOTES"x © o_ " _ LJSCSclassification,color, moisture, density/consistency

_,_ "" _L".._ U )-percentage of clay, silt, sand and gravel, grain size

_ _( water levels,f/) Z _- t_ withdate/time.
_<_ z 0- and shape, estimated permeability (k), odor, staining, character of drifting,0 o.. o. €.j.)
Do< ._ _ '" < €_ misc.materialspresent, plasticity, consolidation etc.

m _ o _ u_ (formation name}
b.

-- ML Clayey Silt:brown; damp;gravelly; lowest K
1.5 I 5o 2.0 "_6 !i::i:i \ IF,,I _/-

•' _' ' _:::" Silty Sand: dark greenishgray; moist;dense;
_ 30 2.0 - :!;:t moderate est K; abundantshell fragments

32 ......4.0 -19 _ ,: , ..: ___ (Fill)
I0 I_' " ' Yellowishbrown;moist;mediumdense; large _ 03/01/94

5.0 I_ ,0 ._20 5- !_ S, "_ gravels; moderate est Kx "" _- Dark greenishgray at 5.5'; abundant shell
17 -- !!' "_ fragments

9 2.0 _ l"peat/organic lens

.,,.

14 i ,..:
10

-- -- Terminate borehole at O.O'

t0-

15-

I

20-

I

25-

m

30-
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CTO 200 DRILLINGLOG J BORING NO.A39
SITE NANEANDLOCATION PROJECTNO,
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

I
' DRILLINGCONTI_CTORANDLIi_NSE NO. ,DRILLINGNETHOD DATE[s) DRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 03/0t/94
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet SW corner of bldg 13
LOGGEDBY APPROVEDBY NOTES

Terrence Kinn OougBleakly_R.G.
03

_ ¢ _ _€ _'_--'z : _ _ CLASSIFICATIONAND DESCRIPTIONZ < "- _ _ JSCSclassification, color, moisture,density/consistency, DRILLINGNOTES
_ percentage clay, silt, gravel, grain withdateltime,
_. r-, _ _ and shape, estimated permeability (k), odor, staining, characterof drilling,
< Z _ _ misc.materialspresent, plasticity, consolidation etc.
m < ,,n _ m _ (formation name)

14.

FL_._ _ Asphalt 3"
-- Clayey Silt:brown;damp;gravelly; lowest K

2.0 mare 50/6 0.G (Fill)ML

- _ Shell fragments abundant below3.0';
_a 0.0 increasingclay content with depth

4.0 _6 -
F"'_! Silty Sand:dark grenish gray; moist;dense;

27 5-- _i minorclay; moderate est K (Fill)
-!i_i

"- " SM

Io -- I' peat/organic lens=1 _ I!ii -- Terminateborehole at 9.0'

t0-

w

20-

w

Z5-

i

30--
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CTO200 ] ORILLZNGCOG I aO'RINGNo.A4o
SITENAMEANDLOCATION PROJECTNO.
FISCO- ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

DRILLINGCONTRACTORANDLICENSENO. IDRILLINGMETHOD DATE(s) DRILLED
Turner Explorations, Inc. C57-602720 I Hollow-stem Auger 03/01/94

SAMPLERTYPEAI_K_SIZE BORINGDIAMETERIBORINGDEPTH IBORINGLOCATION

2,5-inch CA Modified Split Spoon 8 inches J 9 feet j w, of bldg 13
I l

LOGGEDBY APPROVEDBY _NOTES

TerrenceKinn , DougBleakly,R;G. ,............ 1
t_

_uJ .E z _._ I _ CLASSIFICATIONAND DESCRIPTION DRILLING NOTES
"_z _ _ z LISCSclassification, color, moisture,density/consistency,-- A _ water levels,
I._..1__. --.-._.. _ < E )" percentage of clay, silt, sand and gravel, grain size with Oate/tlme,i.ej ,r_ _ (/)

_ _ _ o:€ " _°" a.°- u_ and shape, estimated permeability(k), odor, staining, characterof OrUlino,
"J -_ o u_ (formationname)u_< u_z o uJ _ misc.materialspresent, plasticity, consolidation etc.

LJ.

"_ Asphalt 3" .. _-
- M._._._L Clayey Silt:brown; damp;gravelly; low est K

r-7 50/6 -%.
(Fill)- GM", , /

6 \ Gravel: light brownishgray; damp; very F
- \ dense; minorslit and fine sand;coarse

3.0 __ _4_2 SC ,\ gravel; very higheat K (FIll)
\. Clayey Sand: brown;clamp;Very stiff; fine

5- \_sand; very lowest K (Fil!) ,
- Silty Sand: fine; moderate est K

_ sM _ 3/1/94
9 " -- Dark greenishgray8

28 Terminate borehole at g.0'

10-

15-



IllIIIiiI

CTO 200 DRILLINGLOG BORING NO. A41
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
ORILLIN8CONTRACTORANDLICENSENO. DRI].LINDNETHOO DATE(s] DRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 03/01/94
SAMPLERTYPEANDSIZE BORINGDIAMETERiBORIN60EPT'H BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches g.0 feet NE'corner bldg 13
LOGGEDBY APPROVEDBY NOTES

TorranceKinn Doug Bleakly, R.6.
O3

ca,,, _ z _ om _ CLASSIFICATION ANDDESCRIPTION

"_" N_ p_ce.ntage of clay, silt, sand and gravel, grain size
,.,__ _ _ .=t=r,,,,,,,

=- us _ and shape, estimated permeability(k), odor, staining, withdate/time,characterof Drilling,
_ <X_. O _: misc.materials present, plasticity, consolidation etc.

m< O3,-. m _--= _ =m (formationname)
IJ.

, AS___/_ Asphalt3" p
ML Clayey Silt:brown;damp; gravelly; lowest K

2B (Fill)2.0 29 2,0 -- _ -_ I-
2.5 30 Silty Gravel:greenishblack; (lamp;hard;

5 -- GM "_ minorfine sand; high est K (Fill)
%_ Abundantwood chipsN -4.5 _4 0.0

2o 5-- ti_ -_ Silty Sand: yellowishbrown: saturated; hard; _ 3/1/g4
,- \ moderate est K; abundant shell fragmentsZ8 . 1:.'-t (Fill)

....... SM _- Dark greenish.gray

_8 i......
20 -- '-_)

Jg -- _ _ Terminate borehole at 9.0'

I0-

.7

15-

20-

I,

25-

30-
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CTO 200 DRILLINGLOG BORING NO.A42
SITE NAMEANDLOCATION ........ PROJECTNO. =

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 \
!DRILLINGCONTRACTORANDLICENSENO. IDRILLIN6METI,IOD DATE(s)DRILLED J

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 03/0I/g4

SAMPLERTYPEANt:)SIZE BORINGDIAMETER BORINGPEPTIC" IBOR'INGLOCATION ....
2.5-inch CA MOdified Split Spoon 8 inches 9.0 feet J East of bide 13

LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Doug Bleakly, R.G.
ii ii

c_uj (.o._ S. _ = _ o CLASSIFICATIC_WANDDESCRIPTION

_jp.uJ,-"1" ,_:_z ,,z z_© _ _r.A<sJ_ "!"_" _'-J :z>-m LJSCSpercentageclassificatiOn,ofclay,C°l°r'silt,moisture,sandand(:lensity/consistencygravel, grain size DRILLINGwater levels,NOTES
_ =_ _ (n and shape, estimated permeability (k), odor, staining, with 0ate/time,o _ _. a. (_ characterof OrMling,
u_< _ _ uJ < _ misc.materials present, plasticity, consolidation etc.

m _ _ m{€ _u_ (formation name)
tz.

.ASP _ Asphalt O"
Clayey Silt: Ixown; damp;gravelly; very low

:.5 II 5o,/= 10 - ML "_ est K {Fill)
_ .,.. _6rayish black; damp;hard; somegravels /t-

" " Silty Sand: yellowishbrown;damp to moist;
-- hard; me<liumsanO;moderate est K {Fill)

4.5 3_ 4.0
50 5_
5 _.__:i Dark greenish gray; wet below 8.0'SM _ 311/94

-" }_:1!i

2g <'°°°3o - :"ii32 -- _;: -- Terminate borehole at g,O'

IO-

15-

20-

25-_

30-
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CTO 200 DRILLINGLOG BORING NO.A43
SITE NAMEANDLOCATION PROJEC'TNO.

"_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
.) DRILLINGCONTRACTORANDLICENSENO. DRILLINGNETHOD DATE(s')DRILLED

_, Turner Exp.!orations, Inc. C57-602720 Hollow-stem Auger 03/02/94
SANPLERTYPEANDSIZE BORINGDIANETERIBORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches [ g feet .. AOC 1 West of UST

ILODBEDBY APPROVEDBY rNOTE5

Terrence Kinn Doug Bleakly, R.G.
U3
{.O

_,,, ,- z -- _ _ CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES
"'Jr _ _ "- _ "-" _ JSCSclassification,color, moisture,density/consistency_ _ _ _ _ percentage of clay, silt, sand and gravel, grain size water levels,

- gx p. _ _ and shape,estimated permeability(k), odor, staining, character of arwling._"_ = I.U _ _: U) wlthdate/time,
< < z _ _ _ misc.materials present, plasticity, consolidation etc.(n (formation name)t,f} ,..., CO _ (.9

I.I.

3" __/-
2B _ Clayey Silt: brownishgray mottlecIyellowish

!.5 2;' _ ML' brown (oxidized); (lamp:hard; gravelly;very
21 _ lowest K; slightodor (Fill)
_4 - "........ Silty Sand:dark greenishgray; moist;medium

3.5 _4 _ ._ dense; fine sand;minorgravels; moderateest
G 40 t_ i: K; odor; slightlystained (Fill) Stain/sheen onG $M

5.0 B 500 5-- ..=i, b_:.. soil (Fill)

- iil
-- Sandy Silt: dark greenish gray: wet; stiff;

5 fine; someclay; low est K; strong odor (Fill)5 -- ML _ Somegravels present betwee_ 8.0 and g.O'8,5 6 600
% Terminate borehole at 9.0'

t0-

"_

15-

I

20-

25-

m

30-

m

35
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CTO 200 I DRILLINGLOG I BORING NO.A4,4
SITE NAMEANDLOCATION 1PROJECTNO.
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA J t625-074

IRILLtNGCONTRACTORANOLICENSENO. IORILLIN6METHOD IDATE(s)DRILLED
_I_ Turner Explorations. Inc. C57-602720 I Hollow-stem Auger { 03/O2/94

;AMPLERTYPEANOSIZE BORINGDIAMETERIBORINGDEPTH IBORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches J 9 feet I South of UST / AOCt

LOGGEDBY APPROVEDBY |NOTES
Terrence Kinn Doug Bleakly, R.G. I

_LJ_-ii ' -- z _ (_ _ CLASSIFICATIONANODESCRIPTION DRILLING NOTES

(.o_ _ _ = JSCSclassification, color, moisture,density/consistency, waterleve_s,
uJ z percentage of clay, silt, sand and gravel, grain size

I "" _ J _- and shape, estimated permeability (k), odor, staining, wlthdate/time,

m _ misc.materialspresent, plasticity, consolidation etc.(formation name)

27 _ Clayey Silt: brown;damp;hard; gravelly; low1.5 _g est K (Fill)
32 Greenishblack; stained

'_2 _ Minorgravels33

4.5 20 20 Silty Sand: greenishblack; fine sand;
23 moderate est K; strong odor/staining27

Net below 9.0' 3/2/94

8 Terminate borehole at 9.0'

IO-

15-

20-

25-

30-

.... 3s ---
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CTO2oo I ORILLING,OGI BORINGNO.A45
SITENANEANDLOCATION IPROJECTNO,

CALIFORNIA I 1625-074
) FISCO - ALAMEDA FACILITY/ ALAMEDA ANNEX SITEI_ILLINGNETI-C)D|Di DRILLINGCONTRACTORANDLICENSENO. IDATE[sl DRILLED

Turner Explorations, Inc. C57-602720 I Hollow-stem Auger _ 3/2/94
SAMPLERTYPEANDSIZE rBDRINGDIAMETERIBORIN6DEPTH IBORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 9.0 feet I AOC t North of UST gas station

LOGGEDBY APPROVEDBY INOTES
3/02/94 Doug Bleakly, R.G. ] John Bird

09
CO ..j

_ m- c z A o CLASSIFICATION ANDDESCRIPTION DRILLING NOTES
--- ©'- o"_ _" xm LJSCSclassification,color, moisture,density/consistenc water levels.

"_r" --_--=: "(n uJ<cL== :z (n>" percentage of clay, silt, sand and gravel, grain size withdate/t_me,
g = = _ m cL F- and shape, estimated permeability(k), odor, staining,--,- _ o. u) characterof drilling,

.... ._ O tu _ misc.materials present, plasticity, consolidation etc.
.-I E3 or}

•,,-_ u_: m _ = (formationname)
LL

,_SP "_ Asphalt 3" F

i 2_ ' Clayey Silt: clarkgreenishgray; damp;hard;_._ _-q ML gravelly; lowest K (Fill]__.u rl 50 •

8 Silty Sand:dark greenishgray; moist;loose;
4,0 _l/ 6 <_OOO • fine sand;minorclay nodules;moderate est

5" . K; very strongodor (Fill)

" SI,_

_B " _ Wet:mediumdense:some gravelbetween8.0
8.5 [] ro <I000 and 9.0'

Terminateborehole at 9.O'
10-

/

15-

20-

25-

m

30-
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CTO 200 DRILLINGLOG BORING NO.A46
SITE NANE,aNDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORAM:}LICENSENO. DRILLINGMETHOD DATE(s] DRILLED

Turner Explorations,Inc. C57-602720 Hollow-stemAuger 3/2/94
SAMPLERTYPEANOSIZE BORINGDIAMETERBORINGDEPTH IBORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 9.0 feet I South of blclg 2 AOC3

!LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Doug BleaKly, R.G.ii i
(n

° !U.I_'" >____ _ _._ JSCSclassification,CLASSIFICATIONANDDESCRIPT]ONcolor,moisture.Oensitylconsistency; DR}LLINGNOTESwaterlevels.m ,', _ . and shape, estimated permeability (k). odor, staining, characterof drilling.
misc. materialspresent, plasticity, consolidation etc.

m<_ o g-- _ _ m (formationname)m _ m =I.t.

A__Z,-,, A=ha.3" 7
5o/2 -- ML "_ Clayey Silt: yellowish.brown;clamp;hard; low

_\ est K (Fill)

20 i CL

!_ "_ Silty Clay: grayishblack; damp;very lowest /-

K'_city (Fill) _ 3/219414

13 :

30

Silty Sand: dark,greenish gray; moist;dense;
5.0 fine sand; moderate est K (Fill)

!:! *elbelow

3 >I000 -- ii
3

2 - _ C.____L Silty Clay: grayish black; moist;soft; very low

-__ est K; strong hydrogen sulfide odor;
!0-- abundant in organic materials

_ Terminate borehole at O.O'

15-

q

20-

25-

30-
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CTO 200 DRILLINGLOG BORING NO.A47
SITE MANEANDLOCATION PROJECTNO.

"') FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE,CALIFORNIA _2 5 _ O 7 4

!

DRILLINGCONTRACTORANDLICENSENO. DRILL[N8METHOD DATE(s) DRILLED

, TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 3/2/g4
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH rsoRzNsLOCATION

2.5-inch CA Modified Split Spoon 8 inches g feet South of blclg 2 at AOC3
LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Doug Bleakly, R.G.
&r)

..J
_u " _ o CLASSIFICATIONANDDESCRIPTION

'-'x _ -- _ _ DRILLINGNOTES-- m JSCSclassification,color, moisture,density/consistency=
uJ___ _ _ o_ -- .--= • water levels.

..,,, = _ _ 3::: _ m_ percentage of clay. silt, sand and gravel, grain size
_.. 3= P- and shape, estimated permeability(k), odor, staining, withdate/time.z o _ o_ a. m character ol Orilling.

-J _ I,, u misc.materialspresent, plasticity, consolidation etc.
ca =: u) (formationname)m _ (.0 :3

-_ Asphalt3" 7-

- ,_, ML "_"_ Clayey Silt: yellowishbrown; damp: hard; f35 [_ gravelly; lowest K (Fill)=3 . Brownishgray at lO'
3.0 38 2.0 - _.

.,: Silty Sand: dark greenishgray: moist;very
tg -- " " dense; fine sane; moderate est K (Fill)
ig SM

5.0 jg 5-- _ 3/2/94
60 _ Wetbelow 5,5'

3 Silty Clay: grayish black: moist;firm;very low
3 CL est K; slighthydrogen sulfideodor; abundant

"_\ organicmaterial (roots/grasses) (Fill)
6

!0-- _" Terminateborehole at g,0'
m

t

15-

20-

25-

30-

m

35
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CTO 200 DRILLINGLOG BORING NO.A48
SITE NAMEANDLOCATION IPROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 1
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD "" DATE(s) DRILLED '

TurnerExplorations,Inc. C5T-602720 Hollow-stemAuger 3/2/94
SAMPLERTYPEANOSIZE BORINGDIAI_ETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches I0 feet West of bldg 3 SWMU 3
LOGGED0Y "" APPROVEDBY NOTE5

Terrence Kinn Doug Bleakly, R.G. =1 ii., m

{I)
(.9 .J

-- 0 DRILLING NOTESc3Lu m-J c z _ _ CLASSIFICATIONANDDESCRIPTION

percentage of clay, silt, sand and gravel, grain size

_ with(3ate/time,
=-uJ _ _ and shape, estimated permeability (k), odor, staining, character of drying,

< Z _ _ _ -- m< _ misc.materials present, plasticity, consolidation etc.
u_ (formationname}

IJ.

AS__._P-X_ Asphalt 3" f
-- ML Clayey Silt: yellowishbrown;damp;hard;
_ _ gravelly; lowest K (Fill) f

3.0 i Io Silty Sand:dark yellowishbrown; damp;:2 0.0 - medium(:lense;fine sand;moderate est K

3.5 ; 16 SM (Fill)

4.5 3 50 -
3 5-- _ 'i _, _ Greenishblack;moist;soft; loose; shell
4 0.0

"_ Clay: mediumplastic clay from 5.0 to 5.5' J"
_ Sand: dark greenishblack to dark greenish

gray; wet; mediumdense; moderate est K
_ SM (Fill)

14 "-"z8 10-- _ Terminate borehole at 10.0'

I

15-

I

20-

m

Z5-

m

30-
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CTO 200 DRILLINGLOG BORING NO.A49
SITE NAMEANDLOCATION PROJECTNO.

"_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA t625-074
7 DRILLINGCONTRACTORAN_:)LICENSENO. ....... DRILLIl_GMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 3/3/94
SANPLERTYPEANi'JSiZE BO_:tINGOI.ANE'TERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9 feet West of bldg 3 SNHU 3
LOGGEDBY APPROVEDBY _NOTES

Terrence Kinn Doug Bleakly, R.G. I ,
U_
LO

._" z _.. _ m_ CLASSIFICATION ANDDESCRIPTION
_ _ © _ = --' T JSCSclassification,color, moisture,density/consistencyI DRILLINGwater_evels.NOTES

_ _ _ _< -r _ = percentageofclay, silt, sandandgrave,,grainsize, w,th¢late/t,me._ z P- and shape, estimated permeability(k), odor, staining,
o _ o. " u) characterof drilling,
..j o ,,, < _ misc.materials present, plasticity, consolidation etc...J

< m _ c_ _ _ (formation name)
b,.

-- _ M..M__jL_'_ Clayey Silt: yellowishbrown; damp;hard:

i : _. gravelly; lowest K (Fill)25 33 00 :i}l Silty Sand: yelowishbrown to light yellowish
3z - :: brown;damp;dense; fine sand;moderate est
!5 ...... K (Fill)

-4.5 9 0.0
7 5- i_ SM _ 313/g4

Greenishblack; wet; stiff; silty fine sand;
_ shell fragments (Fill)

13 0.0g
-- -- Terminateborehole at O.O"

IO-

!

15-

w

m

I

20-

25-

m

30-

m

\
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CTO200 I ORILLIN6LOG J BORINGNO.ASO
;ITE NAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

3HILLINGCONTRACTORANDLICENSENO. IDR[LLINGMETHOD DATE(s} ORILLEO
TurnerExplorations,Inc. C57-802720 j Hollow-stemAuger 3/3194

SAMPLERTYPEANDSIZE BORINGDIANETERJBORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 9 feet SWMU3 West side of bldg 3

LOGGEDBY APPROVEDBY |NOTES
Terry Kinn Doug Bleakly, R.G. ]i , u

U3

! _o,,, m- -=- z = CLASSIFICATION ANDDESCRIPTION
" z "_ DRILLING NOTES--" © o " _ JSCSclassification,color, moisture,density/consistency,-- "-. < E water levels.

_ _= m _u_ -1- _n percentage of clay, silt, sand and gravel, grain size withdate/tlme._ _'_.----"L O:= m o-P" u_ and shape, estimated permeability (k), odor, staining, characterof drilling.
=-- m w (J misc.materialspresent, plasticity, consolidation etc.
•^_ m= _0 -J o (n [formationname)

LI.

"_, Asphalt 3" ,• _-
• _ "_ Clayey Silt: yellowishbrown; damp;gravelly; /-
• \ lowest K (Fill) . /22p

. . SiltySand:yellowish brown to light yellowish20 0.0 SM brown:damp;dense; moderate est K (Fill)

i 14 4.0
4.0 6 .7'

4 5- CL Clay: dark gray; firm;very loweat K (Fill) 3/3/94

Silty Clay: dark gray; wet; very low est K
- (Fill)

8 2.0 SC

_:_ ,7 CL Clay: dark gray; wet; very stiff: very low est

I0- %_ Term;mateborehole at e.O"

-.°.

15-

u

20-

25-
I

30-
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CTO 200 DRILLINGLOG BORING NO A51
SITE NANEANDLOCATION PROJECTNO.

) FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORAM] LICENSENO. " DRILL.rNGMETHOD DATE[s)OR[LLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 3/3/94SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches g.o feet SWMUI SE corner Of scrapyard
.OGGEDBY APPROVEDBY NOTES
Terrence Kinn Doug Bleakly, R.G.

,i
03

,,, € z _ CLASSIFICATION ANDDESCRIPTION

uJ,- _ _ _ percentage of clay, silt, sand and gravel, grain size waterlevels.
E__'- _ _ withoate/tlme.z _ v _ and shape, estimated permeability (k), odor, staining, characterof arming,

misc.materials present, plasticity, consolidation etc.
(n<< z ¢_ _ _ m_: u_= (formation name)

LL

ro JJJ.U.LM_____L._ Clayey Silt: clarkyellowishbrown;damp;'hard; F

-- _ -_ lowest K /-2.0. t2 _'_42 _ Silty Clay: greenish black; damp to moist; /

3.5 4 _ "_\ very stiff; very low est K; someshell /F4 LL fragments (Fill) //4 ,2o 3/3/94
50 2r _6 5 ......\ dense; silty; moderate est K (Fill) /

2 CL Silty Clay: greenishblack; wet; soft; very low
est K (Fill)

2 _ Terminateborehole at 9.O"

10-

f5-

20-

25-

30-

35
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CTO 200 ] DRILLINGLOG I BORINGNO. A52
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 )
DRILLIN6CONTRACTORANDLICENSENO. DRILLIN6METHOD DA'rE(sl DRILLED -

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 3/3/94
5ANPLERTYPEANDSIZE BORINGOIANETERBORI'I_GDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 9.0 feet SWMU I scrapyard SE
.OGGEO8Y APPROVEDBY NOTES
Terrence Kinn Doug Bleakly, R.G.

nl

(n
(.9 (.O "J

° i ;il"x zm_ -- z _ CLASSIFICATION ANDDESCRIPTION water levels,
_ _ _ LISCSclassification, color, moisture,density/consistency, DRILLINGpercentage of clay, silt, sand and gravel, grain size withdate/time,

_ _ and shape, estimated permeability(k), odor, staining, character of dr,hng.z _ _ misc.materialspresent, plasticity, consolidation etc.
_) z m _ _ (.o = (formationname)

iJ.

,_L" ._ Sandy Silt: dark yellowishbrown;damp;hard; _-

•"__est K (Fill) _____//.-,

2.0 12 CL
_l Silty Clay: black; clamp;very stiff; very low
6 20 I_ .est K; shellfragments (Fill) f,

3.5 ; 8 - ?i_{:_i_it SM Silty Sahd: dark greenishgray; saturated;

4.0 i 9 _ _ loose; moderate est K; shellfragments (Fill) f _ 3/3/944.5 , 5- "//// _"

_ Silty Clay: black;wet; very soft; very lowest
300 -- K (Fill)

-- _ CL' _I

2 - -- Terminate borehole at g.O'

I0-

20-

25-

30-

35 ....



!llll

CT0 200 DRILLING LOG [ BORINGNO.A53
[TE NAME,_g_lOLOCATION IPROJECTNO.

CALIFORNIA I 1625-0/...4,, co- ,,,.,o,• DRILLINGCONTRACTORANDLICENSENO. METHOD IOATE(s) DRILLED
Turner Explorations, Inc. C57-602720 I Hollow-stem Auger I 3/3/94

5AMPLERTYPEANDSIZE BORINeDIA_TER IBORINGDEPTH IBORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 9.0 feet I SWMUI NE corner scrapyard

LOGGEDBY APPROVEDBY iNOTES

Terrence Kinn Doug Bleakly, R,G. I ,,,i

r _ _ _ __c i z .- o o CLASSIFICATION ANDDESCRIPTION
_- _"" © o_ _ _ rSCSclassification, color, moisture,Oensity/consistency, DRILLING NOTES
,.,.-- --=, -... < =z _ >- percentage of clay, slit, sand and gravel, grain size water level,_,
.... (n uJ._ -I- _ u} with4ate/time.g = u. x ,,- *- and shape, estimated permeability(k), odor, staining, characterOfclritlinO,

o ,.., .,, misc.materialspresent, plasticity, consolidation
._ _ cn= _ .J m ,.,. o (formation name) .: etc.W (..9

Ia.

Sandy Silt: brown;damp;hard; gravelly; low
• - !!!!!! ML est K (Fill)

[IJI.IJ •
8 " Silty Clay: greenishblack:damp; stiff;2.5 mm B .... interspersed sand stringers;very lowest K;
8 26 - CL abundant shell fragments (Fill) ;.

8 " _, 3/3/944.5 B
4 700 5- Silty Sand: dark greenish gray; saturated; _ '

'="=' SM stiff; moderate est K;abundant shell J'
" .._ fragments (Fill) _ ,?.
- t Clay:greenish black; wet: very soft; very low

I t CL est K (Fill)0.0 /
" I .... Terminateborehole at 9.O'

IO-

15-

q

20-

m

25- .



IIIIIII I
,,,

CTO 200 DRILLINGLOG BORING NO.A54
SITENAME ANO lOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 X
DRILLINGCOIWI'RACTORANDLICENSENO. DRILLINGNETHOO DATE(s) DRILLED /)

Turner Explorations, Inc. C57-802720 Hollow-stem Auger 3/3/94
IANPLERTYPEANDSIZE .... BORINDDIANETER BORIN6DEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 14.0 feet SWMU 4 gas station between pumps
LODGEDBY " APPROVEDBY ....... NOTES

Terrence Kinn Doug Bte,akly, R.G.
tJ3,

° i_ _ ,-,-- ; -' USCSclassification,color, moisture,Oensity/consistency,

< E water levels,
.._,,- • _ percentage of clay, silt, sand and gravel, grain sizeo. tu _" withDate/time,

<zzo <x_ _ _ and shape, estimated permeal)ility(k), odor, staining, characterof drilling,
t.n< u_,-, _ _ misc.materials present, plasticity, consolidation etc.(formationname)

Clayey Silt: dark yellowishbrown; damp; hard;
20 i gravelly; lowest K (Fill)

45 I00 Clayey Sand: dark greenish gray: damp;
mediumdense; well sorted; silty; very low

_-_ est. K; odor; shell fragments (Fill)

Decreasing clay content

_4 >_000 5 i _ SC Strong odor

8,0 160

10- _//// Silty Clay: greenishblack; wet; soft; very low
est K;abundant shell fragments (Fill)

CL ....

3 40 -- Silty Clay: greenishblack; wet;soft (Fill)
"_ Terminate borehole at 14.0'

15-

20-

25-

m

30-

35 ,,



CTO 200 DRILLINGLOG BORINGNO.A55
SITE NAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 3/4/g4
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 7.25 inches 9.Ofeet Scrapyard SWMUI North central West of ent. ga
LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Doug Bleakly, R.G.
II IIIIII II II I

GO

c_,., = _ _ CLASSIFICATION ANDDESCRIPTION

--" _ i DRILLINGNOTES
_ _ _ JSCSclassification,color, moisture,density/consistency waterlevels,

_<_ _ percentageofclay, silt, sandandgravel, grainsize w|thdate/t,me.
_ _ _ _ and shape, estimated permeability(k). odor. staining, characterof drilling.

< z o misc.materialspresent, plasticity, consolidation etc.
GO< u_z m _ _ _m o_ (formationname)

L&.

Ill! s,,:.,,o.,.,oro.o:.o:.oo:.. _L gravelly; low est K (Fill)
16
_9 0 - -_ Silty Sand:dark yellowishbrown;medium

25 20 \ dense; hard; fine sand; moderate est K;

3.0 - __ abundant shell fragments (Fill)- Thinclay lenses <2"
4.5 _o7 SM "_- Shell fragments8 o 5-

, --_/,_ Clay: grayish black; saturated; very'soft; thin

E_ _ CH fine sand stringers; very lowest K; highplasticity (Fill)
8,5 _ 2 --_ Terminate borehole at g.O'

tO-

15-
I

20-
i

w

25-

30-
i

m



IPIll III |

CTO 200 J DRILLINGLOG J BORINGNO.A56
SITE NAMEANDLOCATION - IPROJECTNO.
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA l 1625-074

DRILLINGCONTRACTORAND LICENSENO, JDRILLINGMETHOD )DATE{s| DRILLED
Turner Explorations, Inc. C57-602720 _ Hollow-stem Auger J 3/4/94

SAMPLERTYPEAN{3S'IZE IBORINGDIAMETERI'BORINGDEPTH IBORINGLOCATION
2.5-inch CA Modified Split Spoon 7.25 inches J 9.0 feet I SNMU scrapyard south of bldg 366

LOGGEDBY APPROVEDBY INOTES
Terrence Kinn Doug Bleakly, R.G. I

! _ ' ,,
: tO

uJ m. _ z _ P _ CLASSIFICATION ANDDESCRIPTION
•-T --. " j _ DRILLINGNOTESw =. _o _A _. JSCSclassification, color, moisture,Density/consistency,-. < == >_ water level=,

--= m _ _ z u_ percentage of clay, silt, sand and gravel, grain size withdate/time,
i Q :=._L OZ w =.P" m and shape, estimated permeability(k], odor, staining, characterof drilling,
,=- .j o ,,, _ misc.materials present, plasticity, consolidation etc.
t_ ,,L (n= trt -,J _ (/]_u (formationname)• _ "t

IJ.

• Clayey Silt: brown;damp; hard; gravelly; low
ML est K (Fill)

i ,_T Silty Sand: greenishblack; moist;hard; minor

3.5 _7 6.0 SM clay layers <3" thick; lowest K; shell!i fragments (Fill)

2 Silty Clay: grayish black; soft; thin sand
4.5 2 260 5' lenses; very low est K; highplasticity (Fill)2

• 3/4/g4
CH

-• . Terminate borehole at g.O'

I0-
.

15-

m

20-

\

25-

m

30-
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CTO 200 DRILLINGLOG BORING NO.A57
SITENAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074DRILLINGCONTP,ACTORANDLICEI_E NO'_ DR[I.LINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 3/4/94
SAMPLERI"YPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 7.25 inches 9.0 feet SWMUI scrapyard East of bldg 366
LOGGEDBY AI_'ROVED13Y NOTES

Terrence Kinn Doug Bleakly, R.6. i

03

'-'y -_ USCSclassification, color, moisture,density/consistency DRILLINGNOTES
_,,- _ _ _ percentage of clay, silt. sand and gravel, grain size waterlevels.l.u withdate/time,
" ,,, _ n- _ _ and shape, estimated permeability (k), odor, staining, characterof dr¢l_ng.:= =_ o< z misc. materials present, plasticity, consolidation etc.

_ Lu _: m (formationname)
f.z.

II ML Clayey Silt: yellowishbrown;damp;hard;
_5 -- gravelly; lowest K (Fill)

_3 SM Silty Sand:dark greenishgray; moist;mediumdense; clay lenses; moderate est K;shell _-.

3.o _ 5" _6o "_ ,fra_e.ts(F,,)

,_ Silty Clay: brownishgray; moist;firm;thin
sand lenses;very low est K; mediumplasticity2

5.0 3 5-- CL (Fill)
5 20O

3/4/94

Fat Clay: very soft; highplasticity

t CH; -- -- Terminate bOreholeat 9.0'

10-

' !
;i

i

_, _
t5-

20-

i

25-

30-



i

CTO 200 DRILLINGLOG BORING NO. A58 i
S'ZTENANEANDLOCATION "- PROJECTNO. I,_
FISCO - ALAMEDA FACILITY/ ALAMEOA ANNEX SITE,CALIFORNIA 1825-074 \

DRILLING"CONTRACTORANDLICENSENO. DRILLIN(3METHOD DATEIs)ORILLED )

Turner Explorations,Inc. C57-602720 Hollow-stem Auger 3/4/94
SANPLERTYPE AND SIZE BORINGDIANETER BORIN6 DEPTH BORING LOCATION

2.5-inch CA Modified Split Spoon 7.25 inches tO.5feet SWNUt scrapyard south central end of yard
LOGGE'DBY APPROVEDBY NOTES
Terrence Kinn DougBleakly, R.G.

ill i
(/1

° !•-'5- _ - DRILLINGNOTES
_.-. JSCSc_ssification,color,moisture,density/consistency, waterlevels,

_ _ ., percentageof clay,silt,sandand gravel,grainsize
_r_ ='"' 0: _ andshape,estimatedpermeability(k),odor,staining, withdate/time,characterof clr#,no,
< z _ _ _ _ _ u) misc.materialspresent,plasticity,consolidation etc.u)< m .. m _ _ = (formationname)

ML ClayeySilt:yellowishbrown;damp;hard;
£5 i t3 - --_. gravelly;lowest K (Fill)

15 SiltySand:dark yellowishbrown;damp;v5 0.0 --
,o mediumdense;fine sand;moderateest K
_2 -- (Fill)
H

-- SM
28

5,0 7 2o 5--
5.5 =o

l

1 Silty Clay: gr_nish black; moist; very soft;

8,0 2 10 - CL very lowest K;mediumto lowplasticity (Fill)t
g.o 1 --

2 8.0 Fat Clay: high plasticity
2 IO- cH Terminateboreholeat 10.5'

m

15-

m

20-

m

25-

30-

35 .....
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CTO 200 I DRILLINGLOG I BORING NO.A59
SITE NAMEANDLOCATION PROJECTNO.

i) FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074DI_]LL]NGCONTRACTORANDLICENSENO. ORILLINGMETHOD DATEIs)DRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 3/4194
SAMPLERTYPEANDSIZE BORINODIAMETER!BORINBDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 7.25 inches 9.0 feet SWMU! scrapyard next to south gate entrance
LOGGEDBY _APPROVEDBY NOTES
Terrence Kinn Ooug Bleakly, R.G.

(J3

_ "_ CLASSIFICATIONANDDESCRIPTION
_ '- _ = _ O DRILLINGNOTES"- -- m JSCSclassification,color, moisture,density/consistency._ x water levels.

_ .J,,- percentage of clay, silt, sancland gravel, grain size
z c3 o.uj _ uJo. z with date/time.cc_" a._- _._ U)u) and shade, estimated permeability (k), odor, staining, characterof oruling.
u)< <z _ _ o _ ,,, < o misc.materials present, plasticity, consolidation etc.

c: " (n (formationname)
IJ.

- "_ Clayey Silt: yellowishbrown;damp;hard;

22 0,0 _ __. gravelly; lowest K (Fill)

Bluishwhite, large gravels (crushedrock)
3.0 _ - ML from L0 to 1.5feet."

-- Yellowishbrown;damp to moist;hard; gravelly
_2 silty clay

. 2.0 5-5.5 7

Silty Clay: dark gray; satu.rated; firm;

75 6 intermittent fine sand lenses; very lowest K
2 I00 CL (Fill)
1

-- Terminate borehole at 9,0' _ 3/4/94

10-

)

15-

i

a

20-

25-

30-

I

35



IIII Ill I

I 'CTO200 DRILLINGLOG BORING NO.ABi
;ITE NAMEANDLOCATION PROJECTNO. '

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA t625-074 "
DRILL]N8I_ONTRACTORANDLICENSENO DRILLINGMETHO0....... OATE(sl I_ILLED '1

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 3/07/94
SAMPLERTYPEANDSIZE 0ORIN60L_NETIERBORING0EPTH BORINGLOCATION

2.5-inch CAModifiedSplit Spoon 4 inches 9.0 feet ~ 20O'WNWof mainentranceto SWMUI scrapyar,
LOGGEDBY APPROVEDOY NOTES

Aimee Chow Ooug Bleakly, R.6.
i n n n

_ .[ z__ .=_ z _ CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES,,,,-- _ _'i USCSclassification, color, moisture,density/consistency,

_ _ -- water ,,ve,s.

percentage of clay, silt, sand and gravel, grain size withdate/time,
_ _ _ I and shape, estimated permeability (k),odor, staining, characterof arUWng,

u) z. o _ misc.materials present, plasticity, consolidation etc3< m (formation name)
I.I.

50 _ GC Clayey Gravel:reddish brown; drop; coarse

- " "" "_ est K (FIH) F
40 _, S__SW,w --_ to medium,subangulargravel to l": very high F

20 50 20 " "'" " \ Gravelly Sand: brown;damp;dense; medium; /

_ aeaele °
3.0 3.0 . ...... _.. highest K; shell fragments (Fill) .._J

_ ....... Sand: brown;moist;mediumdense; medium;
""" "i intermittent fine to mediumsand lenses;

SP moderate est K; low to moderate plasticity
e 5.5 5--"'""- - (Fill) _ 3/7/_4

i B ,..6.0 8 .'.'.

- ,'.'." _ Gray; wet

20.0 ".*.*- _'.,_ CH Fat Clay: graylShbrown; wet; soft; medium,
-- -_ bluishbrown sand lenses very lowest K; high

IO-- _.. plasticity (Fill)Terminate borehole at 0.0'

I

15-

d

20-
J

25-

30-



_11 IIII

CTO 200 DRILLING LOG BORINGNO. A62
SITE MANEANDLOCATION PROJECTNO.

FISCO- ALAMEDAFACILITY/ ALAMEDAANNEX SITE,CALIFORNIA 1625-074-- DRILLINDCONTRACTORANDLICENSENO, DRILLIN6METHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 3/07/94

SANPLERTYPEANDSIZE BORINGDIAMETERIBORIN6DEPTH BORINGLOCATION
2.5-inchCAModifiedSplitSpoon 4 inches ] g.Ofeet ~ 200" westof maingate SWMU! scrapyard

LOGGEDBY APPROVEDBY NOTES

Amiee Chow Doug Bleakly, R.G.
O3

_ m -= CLASSIFICATION ANDDESCRIPTION
=Ua _ "_. Z _. O mO DRILLING NOTES
" x z < _ = JSCSclassification,color, moisture,density/consistency water levels.

_'_' _ _ percentage of clay, silt, sand and gravel, grain size

_ _ _" > i_ _.._ _ _ and shape, estimated permeability (k), odor, staining, withdate/tree,
characteror drilling,

_n< _ _ __J _ _ misc.materialsPresent, plasticity, consolidation etc.

m ,,_ _ , _ (formation name)
_.Td Sandy 6ravel: reddish brownto brown;damp;

25 - _--_-_ very dense; mediumsand; subroundedgravel

25 to 2"; high est K (Fill)

2.0 47 _
GW

43

4.0 4_ --.,.,,,. Sand: light brown;dry to wet; very dense:

g LO _-..... . sand fine to medium;moderate est K (Fill)
5-.:.:.:. s_

6.0• _ _:::.."." _ 3rag4

I 200 _ifr//_ Fat Clay: clarkbluishgray; wet; very soft;2 _ CH very lowest K;highplasticity (Fill)2 I I Terminate borehole at 9.O"

(0-

/

15-

20-

25-

30-

35



CTO200 DRILLINGLOG BORINGNO.A83
BITE NAMEANDLOCATION FPROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 "
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s)ORILLED /

_' TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 3/07/94
SAMPLERTYPEAND"SIZE BORI_ OZA_TER IBORINGDEPTH BORINGLOCATION

2.5-inchCAModifiedSplitSpoon 4 inches 9.0 feet 150'WNWof maingate SWMU! scrapyard
OGr.,EnBY APPROVEOBY |NOTES

AmieeChow OougBleakly,R.G. , (
O3

° iz < _ _SCS classification,color, moisture, density/consistency,
" > _ _ percentage of clay, silt, sand and gravel, grain size water levels,

characterof drilling.

(_ < _ _ _ miSC.materials present,(formationPlasticitY,name)consolidation etc.

_ _, Asphalt,"

_ _ Clayey San= reddish brown; moistto wet;

5.0 _ mediumdense; mediumsand; subroundedgravel to 2.5"; lowest K; shell fragments

2.5 ,27 _ SC -_- Lightbrown(Fill)
4.0 _T I.O

55 4 30.0 _,_lJ_ Fat Clay (CH):bluishgray; wet: firm: thin fine
sand lenses; very lowest K; highPlasticity

= 500 CH (Fill)N' - _ Terminate borehole ot 0.0'

10-

u

15-

m

20-

25-

m

30-

m

35 ......
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CTO 200 DRILLINGLOG BORING NO.A64
SITE NANEANDLOCATION PROJECTNO.

" "_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
), DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-B02720 HOllOw-stem A,ug.er 3/07/94
SA-NPLERTYPEAN[]SIZE BORINGOIANETERBORINGDEPTH BORIN6LOCATION

2.5-inch CA Modified Split Spoon 4 inches g.0 feet ~ 200' W OF MAIN GATE swmuI scrapyard
LOGGEDBY APPROVEDBY NOTES

Amiee Chow Doug Bleakly, R.G. i ii

u)

"x _ _ "- _ JSCSclassification,color, moisture,density/consistency, water ,evels.
_ '-: _: _ _ percentage of clay, silt, sand and gravel, grain size

z<z_ _ _ and shape, estimated permeability(k), odor, staining, characterof drilling.
U_< (_Z .J etc.co _ _ _ misc. materials present, plasticity, consolidation

_ (formation name)

A ohalt3"
i io 34 - -_ Sandy Gravel: reddishbrown:poorly sorted;

13 i \ mediumsand: subangulargravel to r'; high
2.5 26,s sc _iu).

23 _._ Sandy Clay: reddish brown;damp;stiff;
4.0 2_ _P;_.L,'fi__._,,, _ mediumsand; lowest K;lowplasticity (Fill) __.

e " :% dense; medium;reD.rate est K (Fill) _ 3/7/g4z 5--.*':: *. SP Well-graded Sand:brown;damp;medium

5.5 4 -- f/f/L._# Fat Clay: brownishgray; wet; firm;fine sand
lenses;very low est. K; shellfragments;high

, 30 CH plasticity (Fill)

N, ' - _ Terminate borehole at 9.0'

I0-

15-

20-

25-

30-

J

35



11111111.
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CTO 200 DRILLINGLOG BORING NO. A66 i
SITE NAMEANOLOCATION PROJECTNO. i

FISCO - ALAHEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

OR_L_IG CONTRACTORANDLICENSENO. IDRILLXNGNETHOD DATE(s] mILLED ")\
Turner Explorations, Inc. C57-602720 I Hollow-stem Auger 3/07/94

SANPLERTYPEANDSIZE BORINGDIAMETER BORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 4 inches 9 feet North end of enclosed vehicle storage area
LOGGEDBY kPPROVEDBY INOTES

Aimee Chow Doug Bleakly, R.G., I
U3
('9 (,9 ...I

_,,, _ _ _ o o CLASSIFICATIONANDDESCRIPTION DRILLINGNOTES
" z _ _ © ,._ ,. .j m JSCSclassification, color, moisture,density/consistency_ z waterlevels,
,,,,-, _> ._. < m _ >- percentage of clay, silt, sand and gravel, grain size

_I.- _/)<X_ t_ _ _ Z _ _ WRh=ate/time.
= c_ _ _- anclshape estimated permeability (k), odor, staining, characterof (Jr=ling.
< z o ,.., _J < o misc.materials present, plasticity, consolidation etc.

J -J C3
u_< m _ _9 _ (formationname)

IJ.

".'." _ -_ Asphalt 2" F
-- v.ev.,," Gravel

v v • GP

--v:,:,

i a3 20 - "''" _ \ to coarse sand; subangulargravel to 1.5" /

27 _ ._ Gravelly Sand: reOdishbrown;dense; medium F
4,0 2Z

9 Io,o
,7 5- . _ highest K (Fill) _ 3/7/94\ Clayey Send: brown;moist;mediumdense;

5,5 _3 _L_ \ fine to mediumsand;low est K (Fill)6,0 SC _'- Sand: brown;wet; mediumdense; moderate

6 800 _ _, sorting; mediumsand;moderate est K (Fill)e %- Silt nodulesand rust colored staining ._o - _ Terminate borehole at 9.0'

IO-

: )
m

15-

20-

25-

m

30-

u



I1jltll I

DRILLINGLOG J BORING NO.A66CTO 2OO
SITE NANEANDLOCATION PROJECTNO.

" _ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA t625-074
)• DRILLINGCONTRACTORANDLICENSENO. "" DRII.LINGMETHOD DATE(s| DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 3/8/g4
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 7.25 inches g.o feet NE corner of bldg 366 SWMUI Scrapyard
LOGGEDBY APPROVEDBY NOTES

Terry Kinn Doug Bleakly, R.6.
O0
(.9 (.9

--=: _ _ _ _ _ JscS clasSificatiOn'cOlOr'mOisture'density/cOnsistency water levels'
__. _,r _ percentage of clay, silt, sand and gravel, grain size withdate/time.
z r_ a.,,, _ _ and shape, estimated permeability (k), odor, staining, characterof dril,ng,

_n_ misc.materialspresent, plasticity, consolidation etc.
< z o, _ _ (formation name)
03 '< el)

Clayey Silt: dark yellowish brown;daml:>;h_'d;
m=m 5o12 - ML lowest K (Fill)

10 _,//_/ CL Silty Clay: greenishblack; damp;very stiff;14 =-,: _.. very lowest K (Fill) f
30 15 Silty Sand: dark greenish gray; moist;very

- stiff; fine sand;minorclay lenses/nodules;
2 540
2 5-- i: SM moderate est K (Fill)

5.5 3 !_ _ Net below 5.5' _ 3/8/94

Silty Clay: greenishblack; wet; very soft;t 3.0 CL thin sand stringers/tenses; lowest K (Fill)
I

-- Terminate borehole at g.O'

tO-

\

15-

m

i

20-
I

I

25-
i

I

30-

35
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CTO 200 DRILLINGLOG BORING NO. A67
SITE NAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 _:

DRILLINGCONTRACTORANDLICENSENO. IORILLINGMETHOD DATE(S)DRILLED
TurnerExplorations,Inc. C57-602720 I Hollow-stemAuger 3/8/94

SM4PLERTYPEANOSIZE BORINGDIAMETER BORINGDEPTH BORINGLOCATION

2.5-inchCAModifiedSplitSpoon 7.25inches 9.0 feet Northwestcornerbldg365
LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Doug Bleakly, R.B.
u3
(.9 {._ ..J

-- USCSclassification,color, moisture,density/consistency,
• _'_ waterlevels,

._,,. percentage of clay, silt, sand and gravel, grain size withdate/time.
=-uJ _" and shape, estimated permeability (k), odor, staining, characterof dr_fltng,

==, Z_ -- _ misc.materials present, plasticity, consolidation etc.
_n (formationname)

U.

Silty Gravel:light gray; damp;dense; coarse;
-_.------------------_!GW highest K (Fill)

34 --_///_ Silty Clay: da'k greenish gray; damp;very20 --,_._ CL stiff; very low est K (Fill) _
3.5 ,7 Ii; lili Silty Sand: dark greenishgray; moist;hard;

--Ii'i!_!_ minorclay lenses; moderate est K; someshell _ 3/8/94
45 B fragments present

e 5-- li_ sM
B 3,4

Clay: black; wet; very soft; minorsand3 CL lenses/stringers <.25"
l

660 _ _ Terminateborehole at 9.0'

I0-

15-

20-

m

25-

30-

35 .....
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CTO 200 DRILLINGLOG BORING NO..A68
SITE NAMEANDLOCATION ' PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 3/8/94

SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGuI_PTH IBO'RINGLOCATION
2.5-inch CA Modified Split Spoon 7.25 inches 9.0 feet I North of bldg 366 SWMU I scrapyard

LOG_D BY APPROVEDBY NOTES
Terry Kinn Doug Bleakly, R.G.

(.n
L9 (.9 "J

o CLASSIFICATION AND DESCRIPTION DRILLINGNOTES
_ _ _ .€ z _.-- c:], m JSCSclassification,color, moisture,density/consistency

_--" ,-> _ _A _ x water levels.
_,,. < ,= u >- percentage of clay, silt, sand and gravel, grain size
_. I.U U) _ _. Z _ Ul withdate/time,•,ro z _- z _ _ a. u) and shaPe, estimated permeability (k), odor, staining, characterof drilling.

,,(z O c: uJ < (..) misc.materialspresent, plasticity, consolidation etc.
m< _nz m"J _-J o mr" u):} (formationname)

L,

Clayey Silt:'brown; damp; hard; gravelly;
-- moderate est K (Fill)

15 1.8 ML

-- Silty Sand:greenish gray to moderate brown;
2.5 _2 i_, damp; very stiff; well sorted; fine; moderate

4 moisture (Fill) _ 318194

55 9 5- iiil $M Silty clay lensat 4.0'
- i:t Abundant shell below 4.5'

_i:"

, 320 _////_ Silty Clay: greenish black; wet; very soft;

[_ , CL minorsand stringers (<.25" thickness);very_/'//._ lowest K; moderate to high plasticity (Fill)
-- _ Terminateborehole at 9.0'

IO-
i

15-

20-

25-

30-

w

-am, 35
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CTO200 l DRILLINGLOG ., BORINGNO.A69
SITE NANE _ LOCATION PROJECTNO.

FISCO - ALAMEDAFACILITY / ALAMEDAANNEXSITE, CALIFORNIA 1625-074
,DRZl.LINGCONTRACTORANDLICENSENO. DRZLLIN6METHOD nATI-;'(s)DRILLED'

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 03/08/94
SAMPLERTYPE AND SIZE BORINGDIAMETER IBORING DEPTH BORING LOCATION"

2.5-inch CA ModifiedSplit Spoon 7.25 inches I 11.5feet SWcorner scrapyard 80N, 77E of SW corner of
LOGGEDBY APPROVEDBY NOTES

Terry Kinn DougBleakly, R.G.
i

01
t._ .j

_= _g JSCSclas_f_atlon, color,moisture,density/consistency, DR]LLINGNOTESwaterlevels,W _" = Percentageof clay,silt,sandandgravel,grainsizeandshape,estimatedpermeability(k),odor,staining, withdate/time,m character of drilling,
m< c:l _ _ _ misc.materialspresent,plasticity,consolidation etc.m = (formationname)

I.I.

20 " ' ClayeySlit:yellowishbrown;damp;hard;
37 -- ML gravelly;lowest K (Fill)

1.5 2B 1.8

T _//_/ Silty Clay: 'yellowish brown; damp; hard; very
3.5 t5_4 2.2 -- CL _ lOWest K;lowplasticity (Fill) . .-4

-- Sand:yellowishbrownto darkyellowish

T brown;moist;verystiff; finesand;minorclay
j_ 2.4 5-- lenses;moderateest K (Fill)5.5 12 4.0

-- SM

- ii:ii

3 __;:'.'i.': -- Darkgreenishgray;silty_/._ Fat Clay:greenishblack;wet;very soft;
minor sand stringers <.25"; very low est K;

i 14.0 10-- CH highplasticity2 -- Terminateboreholeat 11.5feet,
a

15-

20-

25-

30-
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CTO 200 DRILLINGLOG BORING NO.A70
SITE N/_NEANDLOCATION PROJECTNO.

_, FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA t625-074

; DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE{s)DRILLED

Turner Explorations. Inc. C57-602720 Hollow-stem Auger 3/8/94
SANPLERTYPEANDSIZE GORINGDIANETER BORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 7.25 inches 11.0feet SWcorner of scrapyard SWMU1 38N, 98E of SW
LOGGEDBY APPROVEDBY NOTES

Terry Kinn Doug Bleakly, R.G.
(/1

° 0 !Ouj "- <_ _ _ JSCSclassification,color, moisture,density/consistency, water levels,"" z _ _ € _ _ CLASSIFICATION ANDDESCRIPTION DRILLING NOTES

_ "I_. _ e _ percentage of clay, silt, sand and gravel, grain size withdate/time,_ _ _ and shape, estimated permeability(k). odor,staining, characterof aralmg,

_ _Z 0 _ _ _ u) {formationname)
misc.materialspresent, plasticity, consolidation etc.

U..

8 Clayey Silt:yellowishbrown;damp;hard; low
8 ' -- ML est K (Fill)
9 <1

2.0
u _j/'_/_i Silty Clay: olive gray; moist;very stiff; minor

M _ CL •gravel;very low est K (Fill)4.0 15 <1
7 Silty Sand:yellowishbrown;moist;very stiff;
8 5-- fine sand;moderate est K (Fill)

6.0 _2 <1 _ SM -_- Shell fragments o

_,,; _ Dark g_ncreased silt content

E_ _ CH Fat Clay (CH):dark greenish gray; wet; very _ 3/8/94
I soft; very low est K;mediumto high plasticity

_i "_ (Fi,) " /-9.0 3 5.0 SM Silty Sand:wet

, I0-I 2.0 _._j CL Silty Clay: dark greenish gray; very low est
2 ;--_ K; mediumplasticity

Terminate borehole at It.O'

15-

u

20-

I

25-

30-

I 35--
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CTO200 DRILLINGLOG BORINGNO.A7i
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILZTY / ALAMEDA ANNEX SITE, CALIFORNIA t625-074
DRILLINGCONTRACTORANDL(GENSENO. DRILL(NSNETHOD DATE(s) DRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 5/16194
SANPLERT_;I_EANDSIZE" BORINGO[At4ETERBORINGOlEPTH BOR.rNGLOCATrON

2.5-inchCAModifiedSplitSpoon 8 inches 9.5 feet Si¢cornerof scrapyardmidwaybetween
LOGGEDBY APPROVEDBY NOTES

AimeeChow DougBleakly,R.G.
U'J

° !,,,,_, ,.> _ -J USCSclassification,color, moisture,density/consistencyDRILLINGNOTES
_P -_0: _ percentage of clay, silt, sand and gravel, grain size waterlevels,

" '" _ _ and shape, estimated permeability (k), odor, staining, characterof drlling.
uJ _ _ m misc.materials present, plasticity, consolidation etc.,. _ _ (formationname)
I.z.

'"._,'_._,_'"._,_',_'_"! Silty Sand:yellowishbrown;dry; medium
i.0 - _;,_= dense; <SZ clay; 20Z silt;60Z very fine to

7 _ SM very coarse sand; 20X fine, sub-rounded

gravel to 3/4"; moderate est K; shell
2.5. Jo fragments (Fill)9

--///J/.,,_ Lean Clay: yellowishbrown;damp; firm;5OZ

00 5--/_/_/_ CL clay; 40Z silt;1OZvery fine to fine sand;very low est K; low plasticity (Fill)

5.S 75 2.0 --. .... . . Sand: brown; moist;loose; <SX fines; 100% _ 5/18/94
SP mediumsand;high est K (Fill)

2.0 Fat Clay: bluishgray mottleddark gray; wet;CH soft; 45_ clay; 40_ silt; 15_ very fine to fine
3 sand; very lowest K; highplasticity (Fill)
3 IO-- _ Terminate borehole at 9.5'

15-

20-

25-

30-

q

35



CTO 200 DRILLINGLOG BORING NO.A72
SITE NAMEANDLOCATION PROJECTNO.

't FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(sJDRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 5/16/94
SANPLEI_TYPEANDSIZE BORINGDIAMETER BORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 9.0 feet Bet. st5 _ s4~30' N of s fenceline

LOGGEDBY APPROVEDBY _NOTE5
AmieeChow OougBleakly,R.6. I

U3

° !z < o_ -J JSCS classification,color, moisture,density/consistency
3> u

_ < e waterlevels,,,, ,_ percentage of clay, silt. sand and gravel, grain size

z"_ _ _ _ ¢= '_ _ and shape, estimated permeability(k). odor, staining, withdate/time.characterof drilling.

(n<<z u_z _ _ _ ram< u)_ misc.materials present,(formationPlasticitY,name)consolidation etc.
U.

:.:_
Silty Sand:yellowishbrown;dry; medium

10 _ - . ..... dense; <GZ clay; 20% silt;6OX very fine to
...... 5M "_ very coarse sand;20% fine. subrounded

T - k gravel to 3/4"; moderate est K (Fill)2.5 g
_o 0.0 Reddishbrown;damp;t0%clay; 20%silt;80%

:_ "\ veryfinetoverycoarsesand;20%fine, /

CL subroundedgravel to l/2"5-- Lean Clay:.dark gray; moist; stiff; 60%clay;

8 ......... --_ 40Z silt; <5%very fine sand; very lowest K; F&5" ' 9_. -- i"'* ,;"*"".*..;"*"" \ lowplasticity (Fill) / _ 5/16/g4
0.0 --..*...•... SP Poorly-graded Sand:brown;moist;loose;

• _'* '*'.* <51;fines; 100Z mediumsand;highest K (Fill)

I 9"
"_- Net below 7,5'

e' ..'•.
! _ ib_._ ..o

-- CH -_ Fat Clay: dark gray; wet; soft; 60_ clay; 40Z

10-- _. silt; <5Z sand; very lowest K; high plasticityTerminate boreholeat 9.0'

)

15-

20-

25-

30-

35
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CTO 200 J DRILLINGLOG I BORING NO. A73
SITE NANEANDLOCATION PROJECTND.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 ,

_RILLINGCONTRACTDRANDLICENSENO. IDRILLINGMETHOD DATE(s} ORILLED
Turner Explorations, Inc. C57-602720 I HOlIDw-stem Auger 5/16/94

SANPLERTYPEANDSIZE BORINGDEANETERlaORINSDEPTH JBORIN6LOCATXON
2.5-inch CA Modified Split Spoon 8 inches I 9.0 feet I Southern portion of central site 15-20' NE of A5_

LOI_GEOBY APPROVEDBY ]NDTES
JeanneWahler DougBleakly,R.G. I

z _ CLASSIFICATIONANDDESCRIPTION
-- " "- -J _ _ JSCSclassification, color, moisture,density/consistenc,-'" z_ © _- -

_ (.o- = " DRILLING NOTES

-,,', "_ < m u j >- percentage of clay, silt, sand and gravel, grain size water levels,.... u) _ _ -r _ u_ withdate/time,
ig --u. ]= p- and shape estimated permeability (k) odor, staining, characterof drilling,

__ _
_ _ o ,-, uJ misc.materials present, plasticity, consolidation etc.

T= u_= _ _J rt (formationname)
U.

• _]_J _., Sandy Gravel:reddishbrown;dry; medium
1.0 If 0 " ' density; 5Z clay; tSZ silt;20Z very fine to

_ very course sand;80_ fine, subrounded
__ g ' .'." -_ gravel to 314"; moderate eat K (Fill) f

9 • : Clean Sand:light brown;dry; mediumdensity;3.5 J 9 <5_ fines; lOOt very fine to fine sand;high

5- Damp;medmmsand below 3.5'
5 5/18/94

60 _ 4 fl/-_l Fat Clay: dark gray; wet; soft; 60_ clay; 40_
3 . _//_ silt; very lowest K; highplasticity (Fill)

T Very soft below 7.5'8.0 2 "
I Terminate borehole at g.O'

10-

15-

20-

25-

30-

i
J_ i a5
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CTO 200 I DRILLINGLOG BORING NO.A74
SITE NANEANDLOCA'rION PROJECTNO,

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074• rtRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) ORILLEO

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/16/94
SM4PLERTYPEANDSIZE BORINGOIANETERBORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 9.0 feet

LOGGEDBY APPROVEDaY NOTES

Jeanne Wahler Doug Bleakly, R.G.
(/)

(.O _ CLASSIFICATION ANDDESCRIPTION

;_--'_ i_ i i _ _ _ USCS classification,color,moisture,densitylconsistency, DRILLINGNOTES

_ "- _ _ _ percentage of clay, silt, sand and gravel, grain size water levels,withdate/time,
! R" _ (n and shape,estimated permeability(k), odor, staining, characterof Orilling.

< z _ _ _ misc.materialspresent, plasticity, consolidation etc._n (formationname)
L&.

!ili_i " Silty Sand: brown;dry; mediumdensity; 5Z- clay; 25Z silt; 45Z very fine to very coarse
lC I !i_i:i SM sand; 25t fine sub angulargravel to 1/2";

,3 ' i:i!":!i _ moderateestK (Fill'
_7 Damp;5% clay; 25%silt; 70%very fine to r

3.5 ,o _,.:.:.: very coarse sand (Fill) /
• • • Clean Sand:light brown;damp;dense; <5_;

5--:::::: fines; 100%mediumsand;highest K (Fill) _Z

JO _.... • SP 5/161949 """" -- Dark gray; shell fragments below6.5'
ieeleeee

_ _ • e •
I CH Clay: darkgray; wet: soft; 50X clay; 401Ksilt;

- --_ lOS very fine to fine sand;very est K; high
\ plasticity (Fill,10, L Terminate borehole at 9.0'

i

-
-

15-

20.

m

25-

30-
I

i

-_. 35
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CTO 200 DRILLING LOG BORINGNO. A75
SITE NAMEANOLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA I 1625-074
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/16/94

SAMPLERTYPEANDSIZE BORINGDIAMETER]BORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 9.0 feet

LOGGEDBY APPROVEDBY INOTES
Jeanne Nahler Doug Bleakly, R.G.

U_

0° i!0 UJ ,&. ..__€ Z _ CLASSIFICATION ANDDESCRIPTION"x z < LISCSclassification, color, moisture,density/consistencyl DRILLING NOTES

_ _€ _ uJ_ percentage of clay. silt. sand and gravel, grain size wlthwaterdate/tlee,levels'
"- '" and shape, estimated permeability(k), odor. staining, characterof drilling,

x o x_.. misc.materialspresent, plasticity, consolidation etc.
m<<z <nz m _ _ _ =m (formationname)

iJ.

!_ Silty Sand: brown;dry; mediumdensity; 5X
=3 -- clay; 25%silt; 45% very fine to very course
14 i': sane 25% fine, subengulargravel to I/2";

2.0 1,= - " _/! SM "_ moderate est K (Fill) f
i:! Silty Sand:brownmottled orangishbrown;

mm_ 4 _i: damp; mediumdensity; 15%clay; 25%silt; 60%

4.5 4 ;-: _-:: very fine to very coarse sand;moderate est
6 5- ".'.'_ "_ K; semi-consolidated (Fill) f

50 g • Sand (SP):clean; brown;damp;moderate
6.0 g ""'" _ 5/16104

-- . . . --_ density; <5%fines; IOO:1;mediumsand; high9 00 ".'.'. SP est K (Fill)

_ =e •

3 " _' _ Wet below 6.0'
2 --I "'"'" Dark gray; shellfragments below6.5'
2 _f///# C__.___jH"_ Fat Clay: dark gray; wet; soft; 80_ clay; 40%

"_ silt; <SX samd;very lowest K; highplasticity
IO-- (Fill)

-- Terminate borehole at g.0'

)

15-

a
4

20-

u

25-
I

I

30-

35
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CTO 200 DRILLINGLOG BORING NO.A76
SITE NAMEAND LOCATION PROJECTNO.

-"\ FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

) DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/16/94

5AMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH }BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches g.O feet I Center of site btw A6I, A82 _ $5 scrapyard

LOGGEDBY APPROVEDBY NOTES

Jeanne Wahler Ooug BleaKly, R.G.
O3

uJ _ ._ ._€ z _ _ CLASSIFICATIONAND DESCRIPTION

" x _ _ DRILL]N{; NOTES

uJ_ z _ _ -J USCSclassification,color, moisture,density/consistency, waterlevels.
o. UJ with 0ate/tlme.

_ -an" _ _ _ percentage of clay, silt, sand and gravel, grain sizeI p. _ and shape, estimated permeability(k), odor, staining, characterof ordlmg,

o_<< z _z _ _ w _ _<_ misc.materialspresent,(formationPlasticitY,name)consolidation etc.
LL

: ; ::_':: Poorly-gr'aded Silty Sand: brown: city;medium

24 _! -_ _ density; <SZ clay; 10-15g silt; 85-gS_ very

2,0 3s moderate to high est K (Fill}

-_, Mottled orangishbrown;very dense; 5Z clay; F

_ \ 25g silt; 40Z very fine to very course sand; /
'[ SP \ 30Z fine subangular,gravel to 114";moderate /

4.5 ,o 5_ est K'_n- olidated (Fill) _ S/iS/g44 _. Clean Sand; brown; damp;mediumdensity;
5 - '""'" SP "t\ <Sg fines; IO0Z mediumsand;no gravel; high

_ ,, estK (Fill) /

_ "\\L Wet below 5.5 feet
i CH _k gray; shell fragments below 6.0'
l Fat Clay: dark gray; wet; very soft; SOZ

clay; 4OZ silt; <SZ sand;very low est K;high
IO-- \ plasticity (Fill}
_ L Terminate borehole at g.0'

J

15--

20-

25-

30-

35
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CTO 200 I ORILLINGLOG BORING NO. AT7
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAHEDA FACILITY / ALAMEDA ANNEX SITE, CAL[FORNZA t625-074
DRILLINGCONTRACTORANDLICENSENO. DRILLINGNETHOO DATE(s] ORILLED )

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/16/94
SANPLERTYPEANOSIZE rSORIN6DIANETER BORINGDEPTH _BORING"LOCAT[ON

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet Off of S_ corner of Btdg 13
LOGGEDBY .... APPROVEDa_; NOTES

Aimee Chow Doug Bleakly, R.G.
i

(/)
L9 ,J

_ _ _ € z _ _ CLASSIFICATION ANDDESCRIPTIONz < _ _ JSCSclassification, color, moisture,density/consistency, DRILLING NOTES
uJ.- _> _ <_'_ u >- percentage of clay. silt. sand and gravel, grain size .ater ,eve,s.
•,.JP _ with date/time,,,- ,-, ,,'I" u_ and shape, estimated permeability(k). odor, staining, characterof drHflng.
u)< _ o _ _ < _J misc.materialspresent, plasticity, consolidation etc." u_ (formationname)m _ (,9 =)

U.

_.5 I _ _-iI GW Sandy Gravel;reddishbrown;dry; 10%silt;
_-:_ 20Z very fine to mediumsand; 70X fine,!0

_....... _._ _ subangularto subroundedgravel:moderate

!_! clay; 75_ mediumsand;low to moderateest 1,.K; _ooO debris (Fill) /At _ 5/16/9450

8 to coarse sand;85Z coarse, subangular
,.gravel;highest K (Fill) j

4 • • • Silty Sand: brown;moist;30_ silt; 70_ medium
5 1.0 -- "'"" "_ to coarse sand;moderate est K (Fill) j ;.
4 --r._. C__H_ Sand: gray; wet: mediumdense; moderate fJ

sorting; coarse; high est K; shellfragments /10- (Fill)

/- _. Peat: reddish brown;wet; moderate est K
_ Fat Clay: grayish green; wet; firm;lowest K .-_

L (FIll)
- Terminate borehole at g.0' --

15-

I

20-

u

25-

30-
I
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CTO 200 DRILLINGLOG BORINGNO.A78
SITE NANEANDLOCATION PROJECTNO.

"',_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
), 0RILLINBCONTRACTORANDLICENSENO. lDRILLINGMETHOD DATE(s) 0RILLEDI

Turner Explorations, Inc. C57-602720 I Hollow-stem Auger 5/17/94
SANPLERTYPEANDSIZE BORINGDIAMETERBORINSDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet SE corner of bldg 385 N of stO scrapyard
LOGGEDBY APPROVEDBY NOTES

Aimee Chow Doug Bleakly, R.G.
(n

(.9 ,_1
c_uj _ _ ._c z _ o o CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES
"z z < c:_ = -J _ USCSclassification,color, moisture,density/consistency,

_ --> _ < = _ o >- percentage of clay, silt, sand and gravel, grain size waterlevels,

_ _ . mw_ w. _ r.n and shape, estimated permeability(k), odor, staining, with€late/t,m.," " u) characterof drilling,
(__ m._ _ _ LU < U misc.materials present, plasticity, consolidation etc.

-- m _ c: _¢c =_ (formationname)
u.

_5 _i Sandy gravel: brown;dry;5Z silt; 25_ medium--L_L_._ Gw to coarse sand; 70_ fine, sub-angular
-_ Qravel;moderate est K (Fill) /-

.:..B
• _ -- Z . "" SP Sand: gray; moist;mediumto coarse;

3.0 5 r,_/,_ _ moderateto highest K (Fill)
r.///./ Sandy Clay: bluishgray; wet; 5Z silt; 85_

clay; IOZ mediumto fine sand;very low est.

2 5- K (Fill)
2

5.5 2 CH

3

2 _ Terminate borehole at O.O'

10-

15-

m

20-

m

25-

m

30-
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CTO 200 DRILLING LOG BORINGNO. A79.
SITE NANEANDLOCATXON PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1825-074 .

DRILLINGCONTRACTORAN(]LICENSENO. DRILLINGMETHOD DATE{s]0RILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/17/94
SAMPLERTYPEANDSIZE BORINGDIAMETERB(3RINGDEPTH I80RINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 8.5 feet E. side of screening lot ; scrapyard
LOGGEDBY APPROVEDBY NOTES

Doug Bleakly, R.6.
O9

° !"z _ >_ classification, color, moisture,density/consistency,
DRZLLZNGNOTES

A. _ percentage of clay, silt, sand and gravel, grain size withdate/time,
uu__ _'_ ,ater levels,

c: _ _ _ end shape, estimated permeability (k), odor. staining, characterof drilling.
< z misc.materials present, plasticity, consolidation etc.

"J _ u) (formationname)f.t) '< rn _ (.9
14.

_ : _: Silty Send: brown;dry to damp; medium
i:_"__i: $M ¢lensity;5Z clay; 20Z silt; 45_i very fine to, Iti[ f!t

-- gravel to 3/4": moderate est. K; woodchips;
2 5 CH cardboard pieces (Fill)

4.0 3 0,0 Fat Clay: dark gray; damp; stiff; 6OZ clay;
• 2 30Z silt;10Z very fine to mediumsand; shell _ 5/17/94

5-- $_ fragments;very lowest K; highplasticity
0.0 " " " (Fill)

i ' _. r_ "_ CleanSend:gray;molsttowet;veryloose ;

51i fines; 95Z fine to mediumsand; highest K

2 CH

i -, Fat Clay: dark gray; wet; very soft; O0Zclay; 40Z silt; <5Z sand; shellfragments; low
"_ est K (FilJ)

10-- _'- Terminate Oorehoieat 9.O"

n

15-

m

20-

m

ZS-

30-

35
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CTO 200 DRILLINGLOG BORING NO.A80
SITE NAMEANDLOCATION PROJECTNO.

"_ FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) 0RILLED

_' Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/17/94
SAMPLERTYPEANDSIZE BORINGDIAMETER BORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 5.0 feet Central S side of screening lot _, scrapyard
LOGGEDBY APPROVEDBY NOTES

Jeanne Wahler Doug Bleakly, R.G.
(/}

° i_ z_ <_._ JSCSclassification,color, moisture,density/consistency DRILLINGwaterlevels,NOTES=. ,,, ,., percentage of clay, silt, sand and gravel, grain size withdate/time,
<(z_ =: " and shape, estimated permeability (k), odor, staining, character of dril#ng,

9_ _ misc.materials present, plasticity, consolidation etc.
u_< m _ m (formationname)

U,.

i!I! I_i I_:'__ "_ Asphalt 3" f
m 25 . _":lil SM Silty Sand:reddishbrown;damp;dense; 5Z

2 _ F::_i __ .., clay; 15Xsilt;B0_ very fine to very coarse ,_

2.5 b GM \ sand: 20Z fine to coarse, subroundedgravel /

3.45 B ii!i _ moderateestK (Fill) /-
SiltyGravel: reddish brown;damp;medium /_o $M dense; I0Z clay; 15_ silt;15Z very fine to /

; _o 5- _ -t very coarse sand;80X fine to coarse, /
/, sub-angular gravel to 8": moderate est K /

L (Fi,) /Silty Sand: brown;moist;mediumdense; 20Z
| clay; 25Z silt;35Z very fine to very coarse

sand;20Z fine, subroundedgravel to 3/4";
--_ moderate est K (Fill)

Concrete
tO-- L. Terminate borehole at 5.0'

\, m

15-

m

20-

25-

30-
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CTO 200 DRILLINGLOG BORING NO.A81
SITE NAMEANDLOCATION PROJECTNO.
FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 "

DRILLINGCONTRACTORANDLICENSENO. DRILLINGNETHOD DATE(s)DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/t7/94
SAMPLERTYPEANDSIZE ;BORINGDIAMETERBORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 9.0 feet Bet bldg 365 _ 366 lust E overhang (ctr)

LOGGEDBY APPROVEDBY NOTES
Aimee Chow Doug Bleakly, R.G. =1

U3

° i__j ._ _z om CLASSIFICATION ANDDESCRIPTION
Z _ _ _ JSCSclassification, color, moisture,density/consistency water levels.

__ .J,.- _ percentage of clay, silt, sand and gravel, grain size withdate/time,
a,-LU
= _ _ and shape, estimated permeability (k), odor, staining, character of drilling,misc.materials present, plasticity, consolidation etc.

" _ m _ (formation name)
U,.

" 2, "h,'/'/._!_; __ Sandy Gravel:brown;dry;,OZ silt;ISZmedium

_ Gx to coarse sand; 75Z fine to coarse, angular

0.5 _ IB r_4"_'_'// to subangulargravel; moderate est K; HCrj-_ odor (Fill) "

;7 _ Reddishbrown.

3.5 2 CH Sandy Clay: gray;damp; very stiff; 80_ clay;
5 2OZ mediumto coarse sand;lowest K; shell

45 9 5-- fragmentsmediumto highplasticity (Fill)

I:ii Silty Sand;gray; damp;20Z silt;80Z medium _ 5117194

i - !ii ,o .o.,o,..oo,
moderate est K (Fill)

_j/'/_ Fat Clay: _r_a.llY;wet; soft; lowest K; high- CH plasticity3
_"_- Terminate borehole at 9.0"

10-

I

i5-

20-

25-

30-
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CTO 200 DRILLINGLOG I BORING NO.A82
SITE NAME).NOLOCATION PROJECTNO.

'_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1825-074
l DRILL[NGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/17/94
SAMPLERTYPEANDSIZE BORINGDIANETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet 20' West of Bldg 366 scrapyard.
LOGGEDBY APPROVEDBY NOTES

Aimee Chow Ooug Bleakly, R.G.
03

° !_ _._ JSCSclassification,color, moisture,density/consistency, DRILLINGwaterlevels,NOTES
..,,, percentage of clay, silt, sand and gravel, grain size w_thdate/time,
x __ and shape, estimated permeability(k), odor, staining, characterof drilling,misc.materialsPresent, plasticity, consolidation etc.

< u_z m '"_ _ _o _n (formationname)
I.i.

Gravelly Sand: brown; damp;lOS silt; 70_

_ 5_ mediumto coarse sand 20Z coarse to fine,
--_ subangulargravel;moderateest. K (Fill) /-

2.5 36 CL Sandy Clay: brown to dark brown;damp; 8OZ
35 clay; 20Z fine to mediumsand; lowest K;HC

3.5 12 ..... _ odor; lowplasticity (Fill) /

Jl ::. Sand: bluishgray; moist;mediumdense; low4.s 8 5-:: .: sP -,_ est K; lowplasticity (Fill)

_=_ Silty clay lens at 5': gray; mois_ _ 5/17/94
l_ SM __.._._. 2OZ silt

\ Silty Sand:gray; wet; 15_ clay; 25_ silt; 60_ /-_] o \ fine to mediumsan(:[low to mediumest K; high /CH ____asticity (Fill) ._
i Fat Silty Clay: gray; wet; 85_ clay: 15_ silt;--\I0-- low est K; highplasticity (Fill)

Terminate borehole at 9.0'

I

15-

20-

25-
i

30-

9

_ 35
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CTO 200 DRILLINGLOG BORING NO. A83
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE. CALIFORNIA t625-074

DRILLINGCONTRACTORANDLICENSENO. DRILLINSMETHOD DATE(s} DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/19194SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 8.5 feet 80' South of btdg 366 _; West ~ 40'

LOGGEDBY APPROVEDBY INOTES
Aimee Chow Ooug Bleakly, R.G. I

Or)

_ CLASSIFICATION ANDDESCRIPTION
._€ z _ -J_ JSCSclassification, color, moisture,density/consistency, DRILLING NOTES

_ _>_ _ o<,_ _ i percentage of clay. silt, sand and gravel, grain size water levels.

I'H,_-- -.Ja¢ UJ _ withdate/time,

o _="uJ _ iw_" _ and shape, estimated permeability(k). odor, staining, characterof drilling.

_n_ oo_ o _ _ misc,materialspresent, plasticity, consolidation etc.m _ (formation name)

_° '_ _ Sandy Gravel: reddishbrown;damp to moist;
L0 • _! GW 15%coarse sand;85% fine to coarse, angular

_ moderate est K (Fill) _
" : -_ Sandy Clay: reddish brown to gray; 80, clay; /"

65 0.0 :" : ;_ 5P \ 2OSmediumto coarse sand; low est K; shell

35 _ _" " __ity (Fill) r

\ Sand: bluishgray; moist;mediumdense; fine /45
50 2 00 5-- to medium;moderate est K (Fill) _/ _ 5/t9/94

Silty Clay: gray; wet; firm;70%clay; 20% silt;
_o yffj, CH 10%fine sand; lowest K; highplasticity silty

sand lenses (gray; wet; gO%mediumto fine

sand) shellfragments; (Fill)00 _ Terminateborehole at 8.5'

tO-

15-

I

20-

25-
I

30-
I

l
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CTO 200 DRILLINGLOG BORING NO.A84
SITE NAMEANDLOCATION PROJECTNO.

"_ F'ISC0 - ALAMEDA FACILITY / ALAMEDA ANNEX SITE. CALIFORNIA t625-074
)J DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD !DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/is/g4
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9 feet Off of NW corner of bldg 365
LOGGEDBY APPROVF_DBY ,NOTES
Aimee Chow Ooug Bleakly, R.G.

(/1
to (,9 ..I

_ _ .j € z _ o o CLASSIFICATIONANDDESCRIPTION DRILLINGNOTESz < _'- c3A"' _ --J m= JSCSclassification,color, moisture,density/consistency, water levels.
_ _ _ m < f o >- percentage of clay. silt, sand and gravel, grain size withdate/time.

_ =-uJ _ _. :z: _ u) and shape, estimated permeability(k), odor, staining, characterot drilling.Xt-.. 3 _ I--- o. U')
o _ _u < (j misc.materials present, plasticity, consolidation etc.

(n< u__ _ _ o ma: u_= (formationname)
U.

r

" " Gravel: white; dry; coarse gravel; high est K;
T,3 I -- ;q44q GP unconsolidated (Fill)

5 Sandy Silt;brown;damp;80%silt; 25%clay;
7 -- t5%fine sand;low est K; low plasticity (Fill)
5 -- "_- Gray;moist;15%clay; 55%silt; 30% fine sand;

35 _ low est K;shell fragmentsmoderate to high
3 ML plasticity; silty sa_l lenses (Fill)
7 5--

5.5 _0 -- _ 5/18194

-N2 Fat Clay: gray; wet; soft; lowest K; high
2 CH plasticity (Fill)
3 -- Terminate borehole at 9.0'

!0-

_ -
-

15-

20-

25-

30-

35
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CTO 200 DRILLINGLOG BORING NO.A85
m

SITENAMEANDLOCATION PROJECTNO.
F[SCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

DRILLINGCONTRACTORANDLICEI_E NO. IDRILL(NGMETHOD DATE(s}DRILLED

Turner Explorations. Inc. C57-602720 _ Hollow-stem Auger 5/!8/94
SANPLERTYPEANDS[ZIE BORINGorAMETERBORINGOEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 8,5 feet -60' East of AST G 120' SH of guardshea
LOGP..dEDBY APPROVEDBY INOTES
AimeeChow DougBleakly,R.G. I

O3
LO .._

o" z z__ z -- _ CLASSIFICATIONANDDESCRIPTION
<_ USCSclassification,color, moisture,density/consistency DRILLING

percentage of clay, silt, sand and gravel, grain size withdate/time,
and shade, estimated permeability(k), odor, staining, characterof €lrUllng,

Z<_ o _ _ misc.materialspresent, plasticity, consolidation etc.
u_< m _ m _ (formation name)

IJ.

,'@- *'@. •

1.0 _ , ;.. ;, Gravelly Send:re_lish brown;dry; 75Z fine• " • $w to very fine sand; 20Z fine. angular to• . =. =

_! _ subangulargravel: moderate est K; F
19 - SM __..s.eml-consolidated (Fill)

L._ Silty Sand: brown;damp;5Z clay; 15Xsilt; F
)5 30 [ \ 80X mediumsand; moderate to low est K /

i_"_ SP _ Sand: _own; Damp;moderate sorting; fine to
la _'_ (Fill)

5.5 89 5- : -.:. __ medium;low to moderate est K (Fill)-- "%'" _. Clayey sand lens below4.0 feet: brown; ,. _ 5/18/94

3 -- \ damp to moist;5Z clay; 5X silt;90X medium /
2 ML \ san_ lOWest K (Fill)
r -- Sandy Silt: gray; wet; soft; 15Y,clay; 551, silt;

_ \ 3OZ fine to mediumsand; moderate est K
(Fill)

IO-- Terminateborehole at 8,5'

q

20-

25-

30-
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DRI,UNOLO0 ] BORINGNO.A86CTO 200
SITE NANEANDLOCATION PROJECTNO.

FISC0 - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074DRILLINGCONTRACTORANOLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/18/94
SAMPLERTYPEANDSIZE BORINGDIANETER BORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches lO.O feet 146"E of Dyn Corp guard shack 12' SofS scrapya
LOGGEDBY APPRIIVEDBY NOTES

AimeeChow DougBleakly,R.G.
U_

.__ _ _ _ _ = O_ CLASSIFICATION AND DESCRIPTION DRILLINGNOTES-- <_ -J JSCSclassification,color, moisture,Density/consistency, water levels,u percentage of clay, silt, sand and gravel, grain size
_-- __o_,, _ _ -I- -- u_ ,,th date/t,me.
_g "= _ _o_ a.'r m and shape, estimated permeability (k), odor, staining, characterof drW_ng.

_ _n_ o _ ,,, < (j misc.materials present, plasticity, consolidation etc.
-- = _ " m" u_= (formationname)

U.

.........,* ASP ,-_ ASl_halt4" _'
0 ,'•',,', SW GravellySand: reddishbrown;damp;lOS silt;,.e ,.e

•.: _.. 75X mediumto coarse sand;,t5_;fine gravel;
- "_X moderate est K (Fill)

12 -- ML Sandy Silt: reddishbrownto brown;damp to
_ moist;lOS clay; 50_ silt; 4OZ mediumsand; .._

9 [i_'_ -_\ lowestK (Fill).5 5 SC

4 5-+: !it "_ clayeySan: gray;moist;5z clay:15zs,t; /54 -- :_ SM estaOZKmedium(Fill)to coarse san_low to moderate
-- -_ Silty Sand: gray; moist;5Z clay; tO_ silt; 85_
_ \ mediumto fine sand; moderate est K (Fill)

ML Clayey Silt: gray; wet;20t clay; 80Z silt; low
-- est K;high plasticity (Fill)

I0-- -- Terminateborehole at 10.0'

15-

w

20-

m

25-

30-

35 .
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CTO 200 I DRILLINGLOG BORING NO.A87
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORANDLICENSENO. DRILLINGNETHO0 )ATE {s)ORILLEO /

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/19/94
SAMPLERTYPEANOSIZE rBORINGOIANETER!BORINGDEPTH 80RINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 8.5 feet -25 W of sl9 along road to Oyn Corp main gate
LOGGEDBY APPROVEDBY" NOTES

Aimee Chow Doug Bleakly, R.G.ii
O3

OuJ ._¢ _z _ _ CLASSIFICATIONANDDESCRIPTION
"z _ -J JSCS classification,color, moisture,density/consistency_ DRILLING NOTES

"" uJ _ percentage of clay, silt, sand and gravel, grain size withdate/time.

:l:c) Z" _"' _ i _ _ and shape, estimated permeability(k), odor, staining, characterof drWllng.
(n<< z _n_ o, _ _ misc. materials present, plasticity, consolidation etc.m (formationname)(9

Asphalt 4"
_.o m ,ii(ii _ SM GravellySan<tgreen; damp; 10_ slit; 75Z

'-':F_ _ mediumto coarse sand; 15_fine, subangular ..

gravel; moderate est K (Fill)

20 ML "_ Sandy Slit: greenishbrown;moist;5Z clay;

2B 00S silt; 25Z mediumto fine sand;,10_ fine,
4.5 14 -,_ subangularto subroundedgravel; lowest K ,-

7 5-- ,::]!!ill:SM _ L G_ 15XClay:8SX silt ; 5/19/94

6.5 _ ML _ L 80_ mediumto coarse sand;mediumto high r

3 c. ..,\ ei_ cFi,,) " - ',.
2 CL "1!l Clayey silt: gray; wet; firm;15_clay; 85_ silt; • !

. _ loyalty (Fill) J
I0 _ ; Fat Clay: bluishgray; wet; soft; lowest. K; j

i hi h plasticity (Fill) J

Clay: gray; dry; very soft; low est. K; low
L plasticity (Fill) .-

L Sand lense at 8.5': gray; wet; mediumto
I coarse sand
" Terminate borehole at 8.5'

15-

20-

25-

30-
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CTO 200 DRILLINGLOG BORING NO.A88
SITE NAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA t625-074DRILLINGCONTRACTORAhK]LICENSENO. DRILLINGMETNOD DATE(s) DRILLED

Turner Explorations,Inc. C57-602720 Hollow-stemAuger 5/t9/94
SANPLERTYPEANOSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 9.0 feet SW corner of bldg 13 30' W; tO' N

LOGGEDBY APPROVEDBY NOTES

Aimee Chow Doug Bleakly, R.G. .i

_ _ CLASSIFICATION AND DESCRIPTION

_ _>_ _ _ : o _ DRILLINGNOTES

oA _ --J JSCSclassification, color, moisture,density/consistency,
,,1[

_ _ m _ percentage of clay, silt, sand and gravel, grain size water levels,

_ 3= _ :=: withdate/time._ P- "" and shape, estimated permeability(k), odor, staining, characterof drilling,
m < .j _ uJ < misc.materials present, plasticity, consolidation etc.

m _-J c_ _" _u_ (formation name)
IJ.

BBt.O -- |_.!:_:._.![,._SM Gravelly San_. orangishbrown;damp; IBZ silt:
- ",'4" "_ 70%mediumto coarse sand;15%coarse, F

00 • • • GP \ subangularto subroundedgravel; moderate /
-, _" -_ est K -(Fill) _ F

8 _ \ Sandy Gravel:_own to darkbrown; damp;5g /
4.5 12 \ clay; 35%me01umto co_se sand;60_ /

_2 o.o 5- SM \ coarse grav_; moderateestK (Fill) /_ 5/19/94
.._!i Silty Sand: gray; damp to wet; mediumdense;i

2
i

.::i'_t.: =: 20%silt;80% mediumto coarse sand:

1 2 -- i_!li: :: moderate to lowest K;

2 00 __, -_- Peat layer at 7.5'
2 CH Clay: gray; damp to moist:firm:low est K3

Terminateborehole at g.O'
I0-

,]

15-

20-

25-

30-
,t

I
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CTO 200 DRILLINGLOG BORING NO.A89
'SITE'NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORANDLICENSENO. DR_LINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C5T-602T20 Hollow-stem Auger 05/19/94 - 5/24/94
SANPLERTYPEANDSIZE BORIN6DIANETER BORINGDEPTH BORINGLOCATION'

2.5-inch CA Modified Split Spoon 8 inches 9 feet -70 N of SId corner bldg.13
LOGGEDBY APPROVEDBY NOTES

Aimee Chow Doug Bleakly, R.G.
,,,m ii i

• rJ1

° !_ _ z _ CLASS]F]CATION ANDDESCR]PTION

>_ _ _=- § Jscscla,ificatio.,color,m=,t,.e.=,.s_y/con.JstencyDRILLINGNOTES

_ _ percentage of clay. silt. sand and gravel, grain size waterlevels.
•_ P m _. _ and shape, estimated permeability (k), odor, staining, withdate/time,characterof €lrilUng,

_:_< m°_ uJ_ _ m_ _ misc.materialspresent,(formationPlasticitY,name)consolidation etc.
U.

0s m _i;';':,A_-t"_. A_halt0.2" F
• q GP Sandy Gravel:dark brownto reddish brown;

_ ",'," dampto dry; 30_ fine to coarse sand; 70Z

17 _|;;_.l -,, coarse, angular to subangulargravel;

-- _i! $M _.._derate est K; (Fill) F

24
3.5

28 ., Silty Sand: reddish brown; clamp;medium

n3 5-- \ co_'se sand; lowest K; semi-consolidated ;
tg _.Fill) j _ 5119194 - 5124194

5.0 __ to SW _- Sand: reddish brown and gray; clampto Net;

<5g fines; mediumdense; mediumto coarse ..
sand; moderate est K (Fill)

_2 Woo(]debris at 7.5 to 8.5'; shellfragments
- -- Terminate borehole at g.O°

10-

m

15-

m

i

I

20-

25-

30-



CTO 200 DRILLINGLOG BORING NO.A90
;ITE N,_E _ LOCATION PROJECTNO.

-'_ FISCO -ALAMEDA FACILITY I ALAMEOA ANNEX SITE, CALIFORNIA 1625-074
) [_RILLIN6CONTRACTORANDLICENSENO. IDRILLINGMETHOD ......... DATE(S)DRILLED

TurnerExplorations,Inc. C57-602720 I Hollow-stemAuger 05/19/94 - 5/20/94
ISANPLERTYI_EANDSIZE BONII_ DIANETERBORINGDEPTH BORINGLOCATION

2.S-inch CA Modified Split Spoon 8 inches feet Se corner of electric transformer
LOGC_EDBY APPROVEDBY " NOTES

AimeeChow DougBleakly:R.G. ..............
U3

_ = _ _ CLASSIFICATION ANDDESCRIPTION

;_ Z< i <_ -- LISCSclassificati°n' ¢°'°r' "°isture' _nsity/c°nsistency ORILLINGNOTESwater,eve,s,
_ _"_ _ and shape, estimated permeability(k), odor, staining, characterof drilling.

,,, percent_e of clay, silt, sand and gravel, grain size withdate/time.u- I.t,I

,€ ul_ ,-,_ _ c_ _ _ misc.materials I_esent,(formationPlasticitY,name)consolidation etc.
I.L

!.... ___.j Asphalt0.3"".... -_ I-
:.0 -",'.'," SP GravellySand: dark brown to brown;_y; 80_• • • •

_,; _, ; mediumto co_se sand;20_ coarse to fine;
ee , 4 "_ subangulargravel; moderateest K (Fill) .... F
64 -- ,,,, GP Sandy Gravel:ck3rkbrown to brown; very

-,%- dense;25Z coarse sand; 75_Kcoarse,40
--''-''- • - "_ subroun(:ledgravel; very highest K (Fill) //-

]_ _1 5--: ::::: SP Sand: brown;moistto wet; _0_ me,urn to
24 .'. • • fine;angular sand;moderate est K (Fill)

6.5 2r --.'.'.'. _ 5/19194 - 5/2019A
-- _ Silty sand: gray; wet; 15_ silt;85X mediumto

9 :_ SM fine sand; moOerateest K (Fill)
_o
,4

-- r__/_.d_ C____H.., Clay: gray with black mottling;firm;IOOZ

I0- __ clay; lowest K, highplasticity (Fill)Terminate borehole at 95

• m

15-

20-

25-

m

30-

35
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CTO 200 DRILLINGLOG BORING NO.Agl
SITE NAME ANDLOCATION........ PROJECTNO.

FISCO - ALAMEDA FACILITY /ALAMEDA ANNEX SITE,CALIFORNIA 1625-074
!

DRILLIN8 CONTRACTORANDLICENSE NO. DRILLING METHOD DATE (s) DRILLED

Turner Explorations, Inc.C57-602720 Hollow-stem Auger 5/19/94
SAMPLERTYPE AND sIzE GORINGOIANETER BORINGDEPTH BORING LOCATION

2.5-inch CA Modified Split Spoon 8 inches 8.5 feet 6' E of NE corner bldg 13
LOGGEDBY APPROVEDBY NOTES

Aimee Chow DougBleakly, R.G. iii i=

_ CLASSIFICATIONANDDESCRIPTION DRILLINGNOTES

"i ...,,...."_" _ _ u_ percentageof clay,silt,sandandgravel,grainsizea. LU _ _. with dateltime,
= _ w _ andshape,estimatedpermeability(k), odor,staining, characterof drilling.

_ _ _ _ misc.materialspresent,plasticity,consolidation etc.u) (formationname)

_.o I :..._ A_ha,3" f-- . . GP SandyGravel:reddishbrown;damp;5_ silt;

_'.:.:." "_ 20X mediumto coar_esand;75, fineto /
• . ." coarse,subangularto subroundedgravel;

2B ".'." GravellySand:dark'brown:(:lampto moist:5X
40 25 - ".'-', silt;80_ mediumsand;15%fine to coarse

12 5- "'" :" SP gravet;loweat K {Fill)
5.5 24 , _ 5119/94

20 _ .:.:.. Brown;damp;dense;moderatesorting;fine
:... to medium;IOOZsand;moderateest. Keee

9 . • . Gray;moist;mediumdense;moderatesorting:
_9 _ :.:.:. fineto medium;t00_ sand
_ " " " _ Terminateboreholeat 8.5'

10-

- )
m

15-

m

20-

a

25-

30-

35 . -t
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CTO 200 ] DRILLINGLOG BORING NO.A92
-. SITE NAMEANDLOCATION IPROJECTNO.

_) FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA I 1625-074
DRILLINGCONTRACTORANDLICENSENO. IDRILLINGMETHOD IDATE(s) DRILLED

Turner Explorations, Inc. C57-602720 I Hollow-stem Auger } 5/20/94

SAMPLERTYPEANDSIZE • BORINGDIAMETERIBORINGDEPTH IBORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches J 9 feet J S side of bldg 13 40' S of NE corner

LOGGEDBY APPROVEDBY NOTES
Amie Chow Doug Bleakly, R.G.

uJ -_. - _ m JSCSclassification,color, moisture,Oensity/consistency,'-'z z_ _ z o CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES
_' -- > <0.-_ Z water,e,e,s.

---,= m muJ_; z m percentage of clay, silt, sand and gravel, grain size withdate/time.
c_ =__u. c_ _ _" m and shape, estimated permeability (k), odor, staining, •characterof drilling.

.... c: uJ o misc.materialspresent, plasticity, consolidation etc.
,,, ._ m= _ _"J c_ =u_ (formationname)

u_

3" f
!.,3 _ " GravellySan=reddishbrown;dry to damp;

-- 3O - SP 85Z fine to medumsand; 35X fine to coarse,subangulargravel; low to moderate est K
56 (Fill)30 54 "

-- =4 - M_ Dark brownto black; damp;5Z silt; 75Zmediumto coarse sand;20_ subangular to23
5.0 2+ 5- Sw subroundedgravel;moderate est K;low to
5.5 mediumplasticity (Fill) 5120194

- Sandy Silt: brown;damp to moist;5X clay;

_0 - SH 75Z silt: 2OX fine to mediumsand: lowest K;_,= lowplasticity (Fill)
"-" _3 - Sand: brown;moistto wet; 1001;mediumsand;

. .. CL low to moderate est K;low to medium
plasticity (Fill)

I0- Silty Sand: gray; wet: ISZ silt;85t fine to
_ mediumsand;clay nodules:moderate eat K;

mediumplasticity (Fill)
- HC odor

- Silty Clay: gray to dark gray; wet: firm;low
eat K; lowplasticity (Fill}
Terminate borehole at g.O'

15-

30-
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CTO 200 DRILLINGLOG I BORING NO.A93 I
SITENAMEANDLOCATION IPROJECTNO. J
FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA I 1625-074 ,

)RILLINGCONTRACTORANDLICENSENO. IORILLINGMETHOD IOATE'(slDRILLED ')

Turner Explorations, Inc. C57-B02720 I Hollow-stem Auger { 5/20/94 - 5/25/94
SAIdPLERTYPEANDSIZE 80RINGDIANETERIBORIN60EPTH ]BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 9 feet I Mid way along E side of bldg 13

LOGGEDBY APPROVEDBY INOTES
Aimee Chow Doug Bleakly, R.G. Ii

(.9 ,_p

_ _. € z : = o CLASSIFICATIONANDDESCRIPTION
_Z." © _ _ _ JSCSclassification,color, moisture,density/consistency, DRILLING NOTES

_ --J© _ uJ u') withdate/time.=-u ,,.._ _-z >- percentage of clay, silt, sand and gravel, grain size water levels.
_ _ t • and shape, estimated permeability (k), odor, staining,o a. m character of drilling,

._ _ uJ (.} misc.materials Present, plasticity, consolidation etc
u)< mr. m _ r_ =m (formationname)

IJ.

,.o m ,_s_P.P"x Aspha,t2" F• GW Sandy (;rave/: reddishbrown; dry to damp;
259 mediumto coarse sand; 75X fine to /"

27 ' coarse, subangulargravel;highest K;medium /3.5 G8 36.5 ' plasticity (Fill)
tg.5 . SM Brownish yellow;20_ mediumto coarse sand;

to ' BOg fine, angular gravel; sand lenses- 11

5.5 H 3_19.0 5" Silty Sand:brownishyellow;dry; 25Z silt; B5_ 5/20194 - 5/25/9_
mediumsand; 10_ fine, subangularto
subroundedgravel; moderate est K; low to F

276.0 - mediumplasticity (Fill) /"" 8 SP Moist;very dense; tSgsilt; 859 mediumsand;
_6 " sheenobserved
t2 /6.g

x Sand: greenish gray; wet; <SZ fines; IOOZ

\ me<liumsand;highest K; sheen observed;
10- mediumplasticity (Fill)

- Terminate borehole at g.o'

15-

t,

• J35 ,
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CTO 200 DRILLINGLOG BORING NO.A95
SITE NAMEANDLOCAI'ION PROJECTNO.

" ""_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA t625-074
) DRILLINGCONTRACTORANDLICENSENO. DRILLXNGMETHOD DATE(s]DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 05/23/94
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon I0 inches 8.5 feet NW corner of bldg 364
LOGGEDBY APPROVEDBY NOTES

Jeanne Wahler Doug Bleakly, R.G.
'03
(.D f.O ._e

_ _ ..j ,- z _ o o CLASSIFICATIONANDDESCRIPTION DRILLING NOTESz < "- _ _ _ _ JSCSclassification, color, moisture,density/consistency,
_ ,--> _. < m (J >- percentage of clay, silt, sand and gravel, grain size water levels,

_- and shape, estimatedpermeability(k), odor, staining,o _ 0. _- u3 characterof drilling.
.J _ uJ < u misc.materials present, plasticity, consolidation etc.
m _ _ _" (n_ (formation name)

14.

•-'--_i'ASP!'_ Asphalt 3" F

_7 -- Silty Sand:brownmottled orange brown;

2g SM damp;dense; 5%clay; 15%silt: 85Z very fine
_6 ..... . -_ to very coarse sand; 15%fine subangular2.5

_3 _/,_/_ CH \ gravel to I/2"; moderateest K (Fill) F/

35 2_ ;_-_ Fat Clay: (:larkbrown;moist;stiff; 70_ clay;; "_ 30%silt; <5%sand;no gravel; no odor; very f_'= 5- SP . lowest K;highplasticity (Fill) _ 5/23/94

55 " _ _ ._'__ Poorly-graded Sand: brown;moist;medium

CH density; <5%fines (Fill)

= Wet below 5.5" f"

_] - Fat Clay: gray; wetivery Soft; BOZclay; 401;
t
1

silt; <5% sand;highplasticity (Fill)
-- "_- Terminate boreholeat 8.5'

I0-

15-

i

20-

25-

m

30-

m

35
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I

CTO 200 DRILLINGLOG BORING NO.A96 ,
SITE NAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 _
DRILLINGCONTRACTORAN[:]LICENSENO. DRILLINGMETHOD DATEIs) OR[LLED

Turner Explorations. Inc. C57-602720 Hollow-stem Auger 05/26/94
SAMPLERTYPEANDSIZE BORINGDIAMETER'BORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 7.25 inches 4.0 feet SO"Of bldg 2 80' W of fire hydrant

.OGGEDBY APPROVEDBY NOTES
Aimee Chow Doug Bleakly, R.G.

03

"xc::)'" _ .=- z _ _ JSCSclassification,CLASSIFICATIONcolor,moisture.ANDDESCRIPTIONdensity/consistency.DRILLING NOTES

_ _ _ _ water,eve,s
u) ,,.._ _ percentage of clay, silt, sand and gravel, grain size with4ate/time,c: 3= '" _ and shape, estimated permeability(k), odor, staining, characterof arll,ng,
O C_ _ misc.materials present, plasticity, consolidation

<,_ u)z .J ._ _ _ etc.
= _ _ _ (formationname)

_ ______,__ Asphalt/roadbase O" F
10 -- SW Gravelly Sand:brown to reddish brown;dry

_ to damp;75Z fine to coarse sand; 25Z fine.

25 ,5 _ _i;_it_ti] DM "_ subangular to angular gravel; moderate est /"

z3 :':". -_ K(Fm) F ;_s/2e/94t2 _, : \ Silty Sand: green; damp;15Z silt;85_ fine to /
_4 ".'.'." ._ mediumsand; lowest K (Fill) /
2321 5--....'.'-'." C)P \ Sand: greenishgray; moist to wet; medium

• • • \ dense; 100Z mediumsand; moderate est K
-.:':-: \ (F,_)
- ".'.'. L. Clay lenses below 4.5'

i - Silty Clay; gray mottledblack; wet: 60_ clay;
2 CH 40% silt; low est K; organic odor; rust; grass

I0-- -- "_- blades; highplasticity (Fill)Terminate borehole at 9.0'

m

i5-

20-

25-

w

30-

,_ 35
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i

CTO 200 DRILLINGLOG BORING NO,A97
. ...._ SITE NAMEANDLOCATION ]PROJECTNO.

) FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA I 1625-074
- DRILLINGCONTRACTORANDLICENSENO. IORILLIN6METHOD IDATE(s) 0RILLED

Turner Explorations, Inc. C57-602720 I Hollow-stem Auger I 5/25/94
SAMPLERTYPEANDSIZE BORINGDIAMETERIBORIN6DEPTH IBORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches [ 9.0 feet I 10 NW of $7
LOGGEDBY APPROVEDBY INOTES
Phil Cox OougBleakly, R.G. I

O3
(.9 .=J

uu _ I .=- z _ o CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES_._ - © _,-, _'T- xm JSCSclassification,color, moisture,density/consistency-_. < == waterlevels,
_r" --'U (n W._ "1" _n percentage of clay, silt, sand and gravel, grain size withdate/time,_ ----.u _= ,-- _- and Shape.estimated permeability (k), odor,staining,= _ _ _. o 0. r.n characterof drilling,
•̂ - _n= _ C_ ,,, (_ misc.materials present, plasticity, consolidation etc.

m _-_ o u_= (formationname) "
u.

Lg II 0 SW Sand:brownishgreen; moist;20_ fines;50_

i 2_ fine to mediumsand; 30_ fine, sub angular to

30 uP to 314"; moderate est K F
3.0 36 /
3.5 Sand: dark brownishgray; dense; 15-20Z silt;

II SM 80Z mediumsand; <5Z gravel; moderate est17
50 _B 5. K (Fill)

8 . Mediumdense; someodor; shell 5/25194

7 BrownishgJ wet below B.O';slightodor

6 , CH

42 S'-"M" Clay: gray; wet; firm;very low est K; high
22 Plasticity (Fill)
5 S.__.PP r' peat at 8.8'

• CL
-- Sand: light brownishgreen to clark brownish

10. green; very dense (Fill)
• Sandy gravel:mediumdense; <5Z fines; fine

to medium ravel up to "

1 " Fat Clay: gray to dark gray; very low est K;
_' . . mediumplasticity (Fill)

Terminateborehole at 9.0'

15-
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CTO 200 DRILLINGLOG BORING NO.A98
SITE NAMEANDLOCATION - PROJECTNO.
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 '

DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATEIs} DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/25/94
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet 20' east of S7
LOGGEDBY APPROVEDBY NOTES
Phil Cox Doug Bleakly, R.G.

,.._,,, _ _ _ CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES

"z _ >_ : _ -J _ USCSclassification,color, moisture,density/consistency waterlevels,
_.__ _ _ _ _ _ percentage of clay, silt, sand and gravel, grain size

withdate/time.

<=zC= _ _ _- _ and shape, estimated permeability(k), odor, staining, characterof drilling,
m < (n,, _ _ misc.materialspresent, plasticity, consolidation etc.

= (formation name)

! ..... Asphalt:aggregate fill;dry; light brown;odorLO ASP

-- • • Silty Sand: dark brownishgreen; moist;20_

" " fines;80Z fine to coarse sand; <5Z gravelup to r'; moderate est K; NC odor; trace
amountof shells (Fill)

4.0 SP
I-'-'I

5.5 _ :-:,:, -- Net: clean mediumsand; HC odor _ 5/25/94
'llllll I|

sand:,O,s,,,;BO,,,he,ocoarsesand... (Fill)
"_---_-_--.."_ Sandy Gravel: wet: dense: <5Z fines:2OZ F

fine sand;80X subangularto subrounded
gravel up to 1.5"; (Fill)
Fat Clay: gray: wet: very stiff; moderate to
high plasticity

• Terminate borehole at 9.0'
/



NWlIII

CTO 200 DRILLINGLOG BORING NO.A99
SITE NAMEANDLOCATION PROJECTNO.--,.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074• DRILLINGCONTRACTORAN{)LICENSENO. DRILLINGMETHOD DATE(s] DRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 5/25/94
SAMPLERTYPEAN{)SIZE BORINGDIAMETERISORINGDEPTH ' BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches I 9 feet Gas sta. ~ 80' east of shack SE of UST

LOGGEDBY APPROVEDBY NOTES

AimeeChow DougBleakly,R.G.
U3
(.9 (.9 "J

_ z__ = z _ o o CLASSIFICATION ANDDESCRIPTION"- _ -- ..j =m USCSclassification, color, moisture,density/consistencyi DRILLINGNOTES

<_ <. water leve,s.

_ u >- percentage of clay, silt, sand and gravel, grain size
X rt 3 mU'l_" Z with date/time,__ _ m and shape, estimated permeability(k), odor, staining, characterof drilling.
,_Z O w O,. O,. 03
u_< u__ _ 9 uJ < cJ misc.materials present, plasticity, consolidation etc.

m _ o m" =v) (formationname)
I.L

L0 I 0 --_ GW Sandy Gravel:brown to dark brown; dry; 25%
,_._.?_ASP/ _ Asphalt 2" _-

22 1.4 -- "_ coarse sand; 75%coarse, subangula_gravel; F

- ...... ....
_ _ coarse to mediumsand;t0% fine, sub-angular

,8,_ .g 5- !i..,_,.. __ g

._ gravel; low to moderate est K (Fill)

5 _6 ".'.'. SP "_ Bluishgray; damp;dense; 10%clay; 20%silt; F- _ 70%medium,subangularsand;shell 5125/94
-- :.:: _ _ semi-consolidated (Fill) Y-- £ Sand: bluishgray; damp;mediumdense: <5%

3T ..... SM _flnes; 100%sand:,moderateest K (Fill)
2._
2_ ...... Silty Sand: bluish_ay to gray: 20% silt;75%

- mediumsand;5% fine, subroundedgravel; low

10-- to moderate est K (Fill)
Gravelcontent increase at 8.0': t5_ silt; 50%

- mediumsand; 25%coarse, subangularto
• subroundedgravel

t - Terminate borehole at g.O'

15-

20-

i

25-

I

30-
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CTO 200 I DRILLINGLOG I BORINGNO AIO0
SITE NAMEANDLOCATION PROJECTNO.
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1825-074

DRILLINBCONTRACTORAND LICENSENO DRILLINGMETHOD DATE (s)DRILLED

TurnerExplorations,Inc. C57-602720 Hollow-stemAuger 5/25/94
SAMPLERTYPEANDSIZE _BDRINGDIANETER BDR[N6DEPTH BDRIN6LOCATION

2.5-inchCAModifiedSplitSpoon 8 inches 9 feet 35' E of SE cornerof gas sta shack
LOGGEDBY APPROVEDBY NOTES

Amie Chow Ooug Bleakly, R.G.
Or)
(.9 (.0 -J

"'uJ _-_ .€ z _ o o CLASSIFICATION ANDDESCRIPTION
"z z < _ _ _ m JSCSclassification,color, moisture,Oensity/consistency, DRILLING NOTESx water levels,
uJ,- ,-,> _ < == o >. percentage of clay, silt, sand and gravel, grain size++: _ +o.,+,_:g _= r,- _ :z: m and shape, estimated permeability (k), odor, staining, character of ar,,ng.

I.u < _ mist, materials present, plasticity, consolidation etc.
-J c3 " u) (formationname)03 '_ m LU _
U.

,-._+.,_- Asphalt 2"

-- 6w Sandy Gravel: brown;dry to clamp;IOX silt;
_ .T' "_ 30Z mediumto coarse sand: 60Z coarse, /"

6 .... ' I subrounded to subangulargravel: moderate /

_2 -- est K (Fill) _
4.0 _4 60 _ Silty Sand: reddishbrown to dark brown;dry /

to damp; 30Z slit; 801 mediumto coarse /

5 5-- SM sand;tOZ fine, subroundedgravel; low est K /
5 (Fill) ]

60 8 339 -- Silty Sand: bluish gray; damp; mediumdense;
-- _ 25Z silt; 70% mediumsand; 5Z fine _ 5/25/94

_ _::: subroundedgravel; lowest K (Fill)
2

2 5 --J -- Terminate borehole at 9.0'

10-

15-

m

20-

25-

30-

35
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CTO 200 DRILLINGLOG BORING NO.AIOI
51TENAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
!DRILLINGCONTRACTORAhlDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/25/94
SAMPLERTYPEANDSIZE BORINGDIAMETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet -20 S G ctr from gas sta shack
LOGGEDBY APPROVEDBY NOTES

Amie Chow Doug Bleakly, R.G.
,1=

U3
(..'3 (._ ..J

t_ z o CLASSIFICATIONANDDESCRIPTION

_ _>_ _ _'E _= _° >-_ _SCSclassification, color, moisture,density/consistency, DRILLINGwaterlevels,NOTES

(_ _ := _ (n percentage °f clay' silt' sand and gravel' grain size characterwRhdate/time.
_ _ _ 0- and shape, estimated permeability (k), odor, staining,

<_Z_ 0- o. U_ of OrilUng.o _ uJ < (J misc.materials present, plasticity, consolidation etc.
{n < _ _ o _=: =u_ (formationname)

LL

+0 _ ,...,;.?._ASP, "_ Asphalt 2" /-
-- ....,.:¶... Sw Gravelly San_ yellowishbrown;damp;85Z
_ '-::!_! _ fine to co.se sand; 35Z fine, subangular /"15 ,\ gravel; moderate est K (Fill)

3.0 23 13!.9 -- :-.1_.:.._.:_ "_ Silty Sand: dark brown;30% silt;60%meOium
to coarse sand; IOZ fine, subangulargravel;

• SM lowest K; HC odor (Fill)

5 5- I_ Green;damp;mediumdense; 5Z clay; 15Z silt;
5 80Z fine to medium,subangularsand
4 284 _ ;,_: _ 5/25/94

._ Sweet odor (solvent or diesel?)

B ...... Sand:greenishgray; wet; <5_ fines; IOOZ

T_ --.-...-.... $p -__ fine sand; moderate est K; unconsolidated;
zo 1.5 _- • • • Fat Clay lens at 8.0': gray; wet; very lowest

-_.. K; highplasticityI0-- Terminate borehole at 9.0'

!

15-

20-

25-

m

30-

J
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CTO 200 DRILLINGLOG BORING NO.AI02
SITE NANEANDLocA'TION PROJECTNO.

FISCO - ALAMEOA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1825-074

DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-B02720 Hollow-stem Auger 05/26/94
SAMPLERTYPEAHOSIZE SPRINGDIAN£TER BDRINGDEPTH SPRINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet -40 N _, 20' E of MW3 scrapyard (near ramp)
LOGGEDBY APPROVEDBY NOTES

Aimee Chow Doug Bleakly, R.B.
U3

°Cauj -- _ JSCSclassification, color, moisture,density/consistencyd DRILLING NOTES",,r _ _ Z _ om CLASSIFICATION ANDDESCRIPTION
m.-, .-, > <o_ _ percentage of clay, silt, sand and gravel, grain size water levels,P-- _._ withdate/time.
_:,-I _ _ _ _ m and shape, estimated permeability (k), odor, staining, character of drWllng.

<z _ v _j _ _ misc.materials present, plasticity, consolidation etc.

_ m _ (formationname)
U.

_p._'_',_.' _q_halt 0.3"
- _'l_{_q Sandy Gravel:reddishbrown;damp; 10%silt

._, _,q_! 8W _ 25K fineto coarse san_ 65X fine to coarse,

;" J_ " _ angular to subanguiargravel: moderate est K
(Fill)24 [• ".'.'. SP _- Black;damp; 15Z silt:30_ mediumto coarse

45 p2 2.0 ...... "_ sand; 55Z fine, subangulargravel: low to /f

i z, 5-- ili moderate est K

_6 _ Shell fr_ments at 2.5' 1/6 _08 -- SM
,7 _ _ Sand: brown; damp;dense; IOOZ fine to _ 5/26/94

7 0 _5 6 _:.i t mediumsand; moderateest K (Fill) /
_ -_ Silty Sand: gray; damp;mediumdense; 15_ r

_/'//_ c. \ ,i,t:65to,oozmediumsand:moderatee,tK: /
-_ HC odor_erved (Fill)

10-- \ Fat Silty Clay: gray; wet; soft: 55X clay; 45Z
\ silt; lOwest K; highplasticity (Fill)
_- Terminate borehole at 9.0' "

t5-

w

20-

i

25-

30-
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CTO 200 DRILLINGLOG BORING NO.AI03
-\ SITE NANEANDLOCATZON IPROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORAND"LICENSENO. DRILLIN6METHOD !DATE(s) DRILLED

_' Turner Explorations, Inc. C57-602720 Hollow-stem Auger 5/26/94
SANPLERTYPEANDSIZE BORINGDIAMETER!BORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 7.25 inches I0.0 feet South of pump islands on W end of gas sta.
LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Dou,g Bleakly, R.G.
(/3
(,9 (.9 -J

uJ m -J € z _ o o CLASSIFICATIONANDDESCRIPTION
'- :[ z < -- ,-,_ _-- _ mT JSCSclassification,color, moisture,density/consistency, DRILLINGwaterlevels,NOTES

_ '-" > _ < =: _ >- percentage of clay, silt, sand and gravel, grain size
_= p z m and shape, estimated permeability(k), odor, staining,_ " o. " u_ characterof Orltllng,

z _ o _ '" < _ misc.materialsPresent, plasticity, consolidation etc.
_ Q m'_" =u) (formationname)
LL

,_ -- _ CON _ Concrete 8"
_5 Silty Sand: reddishbrown;damp;dense; 5Z
_4 20 -- -_ clay; 2OZ silt;50_ fine to coarse sand; 25Z_._ angular to subangulargravel <1"; lowto

_5 i]_'i moderateest K (Fill)
4,0 ,4 -'-IO00 -- " i:; "__" Poorly-graded Sand:.dark greenish gray;

4 >_000 . moist;dense; <SX fines; tOOIKvery fine sand;
5-i:; sM

_ moderate to highest K; strongHCI odor

,_;i "_ (Fill)
6.0 4 ,..:! _ 5/20/04

- i 'i "_:_ Abundanceof shell fragments; strong HCI
6 - odor

Soil becomingvery moist;strongHCI odor;8 fil

9 -- " someinterbedded clayFat Clay: clarkgreenish gray; saturateD:CH soft; 60Z clay; 40Z silt; lowest K; someI0-
>I000 "_. organicmaterialpresent (Fill)•-- Terminate borehole at IO.O'

V

15-_

20-

25-

q

30-
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CTO 200 DRILLINGLOG BORING NO.AI04
SITEMANEk_lOLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 '
DRILL[HGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s]ORIU-ED

Turner Explorations, Inc. C57-802720 Hollow-stem Auger 5/26/94
SAMPLERTYPEANDSI:ZE BORINGDIAMETER BORINGDEPTH BORINGLOCATION

2.S-inch CA Modified Split Spoon 7.25 inches 9.5 feet North of pump island west side
LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Ooug Bleakly, R.G.
Ul
LO

uJ _.._ € z _ _ _ CLASSIFICATION ANDDESCRIPTION
'-'z z < "- "- _ _ USCSclassification, color, moisture,density/consistencyi DRILLING NOTES

_ " > _ <_'E u waterlevels,
_t_ m _. 3:: _ percentage of clay, silt, sand and gravel, grain size wlth dateltlme,o • *- _ and shape, estimated permeability (k), odor, staining, characterof dr,,ng,

._ _ uJ < o misc.materialspresent, plasticity, consolidation etc.
m __, o m_" m_ (formationname)

LL

_._v.o
._._ Concrete8"-

r --:.:.:.: Poorly-graded Sand: dark greenish gray;

_3 ..-.-. moist;dense; <5% fines; tOO_,very fine to
3.0

.i ._ odor {Fill)
3 650 SP fine sand; moderate to highest K strong HCI

4.5 _ d7 CH _l! fragmentspresent>1000 5-- _:
a >1000 5P Fat Clay: greenish gray; very moist;soft;

6.0 _ 5
_ plasticity (Fill) /

5/26/94

':: :" 5P Poorly-graded Sand: dark gre-"enis-h-'gr"aay'7-'-

, _ to fine sand; moderate to high est K (Fill)

I0-- = Poorly-graded Sand: wet; slight HCI odor

Fat Clay: dark greenishgray mottledgrayish
-- black; saturated; soft; 8OX clay; 4OZ silt;
-- highplasticity; lowest K;moderate odor;

_, abundance of organic material (Fill)
-- L. Terminate borehole at 9.5'

15-

m

20-

25-

30-

m

_,, 35 ....
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CTO 200 DRILLINGLOG I BORING NO,AI05
SITE NAMEANDLOCATION PROJECTNO.

-_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
/ DRILLINGCONTRACTORAND LICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 05/26/94
SANPLERTYPE;ANDSIZE BORINGOIANETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet ~15' w _ 5' S of SW corner gas sta shack
LOBED BY APPROVEDBY NOTES

Amie Chow Doug Bleakly, R.G.
O3

LO -J

_ (.o._ .-_ z _ o o CLASSIFICATIONAND DESCRIPTIONz_ _ =::z_ _ -J _ USCSclassification,color, moisture,clensity/consistency, DRILLING NOTES

_ _j u) Ud.._< s -7- ,.,_J m>" percentage of clay, silt, sand and gravel, grain size wlthWaterdate/time.levels'
_ _ _ o=€ r,- o._- ":: (n and shape,estimated permeability (k), odor, staining, characterof drilling,

_ ,,, < u misc.materialspresent, plasticity, consolidation etc.o_<[ u_
" "_ m (formationname)

IJ..

• _.__.-,a.-. CO,_ Concrete 8"
_ +,...._

1.5 _ Silty Sand:gravel; brownishyellow;dry; 30Z

22 38 -- _ silt; 55X fine to coarse sand; 15Z fine,55 angular gravel;moderate est K (Fill)

35 2B __ Brown;damp; dense; 20Z silt; 85Z medium

sand;15Zcoarse, subangulargravel;low est

_'i !ii SM K (Fill)

5 5-- L:_ Dark greenishgray; damp;20_ silt;80_
8 ,.'.::_ mediumsand; lowest K; semi-consolidated _ 5128/94

6.5 7 _ !_ OF,a)

z :03 • • • Sand:gray; wet; loose;<5_ fines; 100%
6 - '," " SP mediumsand;moderate est K (Fill)
3 _ r"H Fat Silty Clay: gray; wet; 80_ clay; 40_ silt;

"_. low est K;highplasticity (Fill)I0-- Terminate borehole at 9.0'

15-

20-

25-

30-

i

\
u

_'_V 35
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CTO.200 DRILLINGLOG BORING NO.AI06
SITE NAME'ANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

DRILLINGCONTRACTORANOLICENSENO. IDRILLINGMETHOD DATE(s) DRILLED
Turner Explorations, Inc. C57-602720 I Hollow-stem Auger 5/27/94

SAMPLERTYPEANDSIZE BORINGDIAMETERIBORIN6DEPTH IBORINGLOCATION
2.5-inchCAModifiedSplitSpoon 7.25 inches I 9.5 feet ] East sidegassta Oldgnext to vent pipe

LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Doug Bleakly, R.G.
i

fJ_

r-,uJ (..o-J _ Z _ _ CLASSIFICATION ANDDESCRIPTION
z < -J LJSCSclassification, color, moisture, density/consistency DRILLING NOTES

i_ ,.._= _ 17 water ,evels.

{J percentage of clay, silt, sand and gravel, grain size withdate/time.
and shape, estimated permeability (k), odor, staining,= _ _ character of drilling,

_ o, _ _ misc.materials present, plasticity, consolidation etc.
m (formationname)

: _: L:

i'll:I_|ii_!i:i Silty Sand: brownishgray: demp;'"'verydense;

_0 [_t!li !i:i SH 5Z clay; 25X silt; 5QZ very fine to coarse

_ sand: 20X _ban_lar tosu_ounded _avels
I1 _ _ up to 3/4"; moderate est K; strong HC odor /r"

i ....... /
_ Clayey Sane brownish black;moist; dense:

"_. ISZ clay; 5Z silt; B0Z very fine to medium4.5 _63
• "_\ sand; 10Z angular to subroundedgravels up

B_ 5-- \\ to 2"; moderate to lowest K; strong HC odor
6.0 9 348 CH \\ (Fill)

43 \_" Less gravels observed
2 _ "_L Fat Clay; brownish gray to dark greenish F _ 5127194

[_ ____ \ gray; very moist; soft; 60Z clay; 40Z silt; low /
2 223

_ Clayey Sand: brownishblack; very moist• to

.- • tO-- saturate_ loose: 301i clay; 2Oli slit: 50_,
very fine to mediumsand; <5_i gravel; low to

- moderate est K; very strongHC odor (Fill)
- Slight HC odor

Terminate borehole at 9.5'

15-

20-

25-

30-
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CTO 200 DRILLING LOG BORING NO. A107
SITE NAMEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY I ALAMEDA ANNEX SITE. CALIFORNIA 1625-074DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED

Turner Explorations. Inc. C57-602720 Hollow-stem Auger 06/01/94
SAMPLERTYPEANDSIZE BORINGPIASTER BORINGDEPTH BORINGLOCATION
2,5-inch CA Modified Split Spoon 8 inches 9.0 feet Radiological area

LOGGEDBY APPROVEDBY !NOTES

Jeanne Wahler Doug Bleakly, R.G.
in
(.9 (.9 ._1

o uJ z _ o o CLASSIFICATIONAND DESCRIPTION
., :[ _ _ ._c ca--_ _ _ mz JSCSclassification, color, moisture,density/consistency DRILLINGwaterlevels,NOTES

"'-- <_ _ <.._ _ >- percent_e of clay, silt, sand and gravel, grain size
..j I.- {/_ ILl "I" _" _ withdate/time.

_ -,_ .,- _- :I: and shape, estimated permeability (k), odor, staining, characterof drilling,o ca _J < ¢j misc.materials _esent, plasticity, consolidation etc.
u) < u)_ m_ _'_ ca mm =_ (formation name)

I.i.

_:i_ Poorly-graded Sand: brown;damp; medium

_3 - ;'!_ SM density; 5%clay;,151;silt: 85% very fine to_ very coarse sand;15Z fine gravel to 112";
I •

2.5 2_ ":".'." _ moderate est K (Fill) _-7 I Poorly-graded Sand: brown;damp to moist;

•_0 _3 .:.:.:. mediumbrown;<5% fine; 100%very fine to _ 811/94--.... _ mediumsand:higtlest K (FEll) _-8 -,- SP
5- Wet below 4.0'

I DIle i m

Gray; loose;shell fr_ments below 5,0'

3
eemilll

I•lllIi

, _ SM "_ SlltySand:gray;wet;loose;5% cIay;15%siltlL//-

80% very fine to mediumsand; moderate es
C_ K (Fill)

Fat Clay: gray mottled black; wet; very soft;
I0-- \ 80_l clay: 40111silt; <SZ sand; very lowest K;

_ _.. highplasticity (Fill)Terminateborehole at g.0'

15-

m

m

20-

25-

m

30-
I

a

35
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CTO 200 DRILLINGLOG BORING NO.AI08
5I'rE NJ_4E,,UWOLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

DRILLINGCONTRACTORANDLICENSENO. DRILLINGNE'THOD DATE(s) DRILLED
Turner Explorations, Inc. C57-802720 ; Holow-stem Auger 8/31/94

_l_le' SANPLERTYPEANDSIZE BORINGDIANETER BORINGDEPTH laDRINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 9.0 feet I SWMU l - South Central portion

LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Doug Bleakly, R.G.

c_,,, _ _ _ _ _ _ CLASSIFICATION ANDDESCRIPTION--T "" -_ USCSclassification,color, moisture,_nsity/consistency_ DRILLING NOTES
"'" _ _ _ percentage of clay, silt, sand and gravel, grain size withdate/time,

_ _ _ _ and shape, estimated p_me_ility (k), odor, staining, characterof drWltng,o O w misc.materials present, plasticity, consolidation,,,z etc.
m _ _ (formationname)

b.

I_ _ I!il Silty Sand:brown;damp;309 silt; 50Z very

! i! !iI! S_ fine to tine sand; 20_ fine to medium_6 subangulargravel; moderate est K;

507/5 -_ semi-consolidated (Fill) _ /-
Asphalt 8" thick _ /-

J2 _ "_ Silty Sand: yellowishbrown; dampto moist; /-3.5 _5

\ mediumdense; 20%clay; 20%silt; 80% fine to /
7 5- SP \ mediumsand;moderate eat K (Fill) /
II 23 yellowishbrown;damp5.5 _G _ Poorly-graded San_ .

dense; moderate eat K; shell\ to moist;medium /
._.5 _ 5G \ fragments (Fill) /_ 8/31/94

$C Clayey Sand;olive gray to black; wet; firm;
10Z clay; _g fine to mediumsand: moderate

T,3 est'K; HC odor; HC staining (Fill)
-_- Terminate boringat 9.0'10--

15-

M

20-

m

25-

30-
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CTO 200 I DRILLINGLOG BORING NO.AI09
SITE NANEANDLOCATION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
DRILLINGCONTRACTORANDLICENSEhN). IORILLINQMETHOD DATE(s) (W_ILLED

Turner Explorations, Inc. C57-602720 I Hollow-stem Auger 08/31/94

SAMPLERTYPEANDSIZE BORINGDIANETER BORINGDEPTH IBORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 9.0 feet I NE of MW3 SLSA / SHMU t

LOGGEDBY APPROVEDBY INOTES

ITerrence Kinn Doug Bleakly, R.G.i i
g')

_ m. c_ z _ o CLASSIFICATION ANDDESCRIPTION
-- a= _ _ © _ = _ JSCSclassification,color, moisture,density/consistency_ DRILLINGNOTES

_ "" < = >- percentage of clay. silt. sand and gravel, grain size water levels.
--L u) ,,,._ _ m withdate/time,_ --=,L o'= " =- m and shape, estimated permeability (k), odor, staining, characterof drUlmg.

.... _ '-' uJ (J misc.materialspresent, plasticity, consolidation etc.
•^ -- u_; m _-J o (n_ (formationname)

LL

Silty Sand: brown; damp 30X silt;50t very
fine to fine sand; 20_ fine to medium,angular

5M to subangulargravel;well graded; moderate
est K (Fill)

35 8 5.0 Poorly-graded Sand: yellowishbrown; damp:7 mediumdensity; I5Z silt;5_ clay; 80g fine to
4 ' mediumsand;moderate est K;Fe oxide

9 g.0 5. layers throughout;abundant shell fragments
50 _0 5P (Fill)

5
5 " Increased moisturewith depth.

_S _ 7 50 • Strong HCIand HC odorsbelow O.0'
(--) 2

3 20 Olive gray; wet between 0.5 and T.O'
] CH Fat Clay: brownishblack;saturated; firm;70_

. clay; 30Z silt;very lowest. k; high

10- plasticity; moderate to strongHC odor (Fill)
Terminate borehole at 9.0'

1

15-

20-

25-

30-

J

i
[

w 35
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CTO 200 DRILLINGLOG BORING NO. AIIO
SITE NAMEANDLOCATION PROJECTNO.
FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074

DRILLINGCONTRACTORANDLICENSENO. IrlRILLINGMETHOD DATE(s)0RILLED
Turner Explorations, Inc. C57-602720 J Hollow-stem Auger 08/31/94

SAMPLERTYPEANDSIZE BORINGPIASTER BORINGDEPTH BORINGLOCATION
2.5-inch CA Modified Split Spoon 8 inches 8.0 feet NE of MW3 SLSA /SMWU I

LOGGEDBY APPROVEDBY NOTES

Terrence Kinn Doug Bleakly, R.G.
U'J

_ _ CLASSIFICATION ANDDESCRIPTION
c_uJ _ _ .c z _ o o DRILLING NOTES
"-'T z < © _ _ ..j =m USCSclassification,color, moisture,density/consistency> --.. <[ E wster levels,

_-- _ u_ ,,, ._ "r _ >" percentage of clay, silt, sand and gravel, grain size withdate/time,m
c: "- m __ -r and shape, estimated permeability (k), odor, staining, characterof drwIJng.€1. o.. fJ3

_) _ m"_° _c)_ _uJ ecru< (J_u) misc.materials wesent,(formationPlasticitY,name)consolidation etc.
IJ,.

-- SM 50Z very fine to fine sand; 20_ subangular
gravel; moderate est K (Fill)

_] 2, _/r.,,_, --t Fat Silty Clay: brownishgray; damp;stiff;
3.0 I_ ; 3.0 -- CH \ 50_ clay; 3OZ silt; 20Z fine to coarse sand;

\ lowest K; mediumplasticity (Fill)

5_ _!:._.+.,.. -_k_ Dense layer of crushed shell fragments at f
_ (~3" thick) (Fill)

4 3.0 -- -_ Clayey Sand; dark yellowishbrown;_mp to
\ moist;loose; 15Z clay; 5t silt; 80_ sand;.

z Fat Clay: brownishblack; moist;firm;80Z
"_ clay; 30Z silt; 10Z fine to mediumsand (sand

- _. mostly present in thin lenses<.25"thick): low

est K; high I:)lasticity (Fill)
10-- Nat below 7.0'

-- Terminate borehole at 8.0'

I

15-

i

m

20-

25-

a

30-
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CTO 200 DRILLINGLOG I BORINGNO.A111
SITE NANEANO"LO{:ATZON PROJECTNO.

-"_ FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074
!• DRILL£NGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) ORILLEO

Turner Explorations, Inc. C57-602720 Hollow-stem Auger 09/02/94

SAMPLERTYPEAM:)SIZE BORINGOIANETER BORINGDEPTH BORINGLOCATION _- ] .,[
2.5-inch CA Modified SplitSpoon 8 inches 18.5 feet _/_/_ _ _] /c_ d i Lt _#-_,_b ]

ILOGGEOBY APPROVEDBY

Terrence Kinn Doug Bleakly, R.G. IjNOTES
O3

i _ ,- z CLASSIFICATIONAND DESCRIPTION

"- USCSclassification,color, moisture,density/consistency, DRILLINGNOTES
_ <o._ := _ percentage of clay, silt, sand and gravel, grain size waterlevels,

= _rr _ _.._ "1" and shape, estimated permeability(k), odor, staining, withoate/time,
_ _<cn_ O m. o. characterof 0rllUng,uJ < misc.materialsPresent, plasticity, consolidation etc.

m _j = _ (formationname)

_7 Sandy Silt:yellowishbrown;damp;5_ clay
ML 85JKsilt;20f_very fine to mediumsand; IOZ

subroundedto subangulargravel; moderate

t5 _ to lOwest K (Fill)_8 """ "" "' Poorly-graded Sand: light to moderate
95 2I .... yellowishbrown; damp;dense; IOOZvery fine
_5 to mediumsand; moderate to highest K (Fill)
8 ''' 5P5

6 : _ _ Brownishgray; very moist;minorclay lens

(<3" thick); wet below 8.0'

Fat Clay: brownishblack; soft; wet; 55X clay;

25 45Z silt; lowest K; high plasticity (Fill)

z I0

cH
'\ _

I 3 _ Strong odors; minorstaining;chips oftarpitch-type material present

!i"__I!iI Silty Sand:brownishgray; wet: medium

98= 20 15-- i?!!i_!!_i SM density (Fill)

6 CH soft; wet; 65X clay; 35X silt; very low est K;

3 !-_. odorous;minorstaininghighplasticity;
._ _ grass/organic material present (Fill)

Terminate borehole at 18.5'
20-

25-

30-

w

35
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'CTO 200 DRILLINGLOG l BORINGNO.Al12
;ITE NAMEANDLOC£TION PROJECTNO.

FISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1825-074 \
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s| ORILLED

Turner Explorations. Inc. C57-602720 Hollow-stem Auger 09/02/94
SANPLERTYPEANDSIZE BORINGDIANETERBORINGDEPTH BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 8.0 feet _,'_ I_ ul I _j _t_ C_ _o._
LOGGEDBY APPR6VEDBY _NOTES

, Terrence Kinn Doug Bleakly. R.G.
U3
LD LO ..I

c3w _ '- _ _ o o CLASSIFICATION ANDDESCRIPTION DRILLING NOTES
'-'I _ _ '- = .j m USCSclassification,color, moisture,density/consistencyo _ :[ water levels,_ --, _ < E _ >- percentage of clay. silt. sand and gravel, grain size

o _ ,,"- a.'1" u_ and shape, estimated permeability(k). odor, staining, character of Drilling.
_ uJ < (J misc.materials present, p_asticity, consoli0ation etc.

m _-J o m_ _u_ (formation name)

Well-graded Silty Sand: yellowishbrown;
- damp;very dense; 55_ silt; 5X clay; 25Z very

ML fine to mediumsand;15Xangular to

27 63 subangulargravet uP to t5" low est K (Fill)

i 3B ,C_, Fat Sandy Clay: olive gray; damp; firm; 6OZ .

3.5 34 .:: ::. "_ clay;20, silt;20, fine tomediumsand;very ;25 _8 _'"" low est K;moderate to high plasticity;5o abundance of shellfragments (Fill)

5.5 ,_5 5--.... 5P Poorly-graded Sand: yellowish to Clark
6.0 2B --'_'_" _" yellowishbrown;damp; very hard; IOOZfine14 75 • " " "
- _ e m •
, ,_ _3 --._ .'." to me,urn sand; moderate to highest K (Fill)

_--"'-- Oliveblack below6.5'; wet; strong HCI odors;
--_ C_,._\ staining observe(I minordebris (glass and
_ \ shells)

Fat Clay: o.ve gray; wet: soft; 7OZ clay; 3OZIO_ i silt; very low est K; highplasticity; grasses
.--, \ present in clay; odor (Fill)

_- Terminate borehole at 8.0'

_- )
v

15-

20-

25-

30-
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CTO 200 DRILLINGLOG BORING NO.AI13
. SITE NAMEANDLOCATION IPROJECTNO.

F]SCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA I 1625-074
0RILL[NOCONTRACTORANDLICENSENO. 1DRILLINGMETHOD _DATEIs) ORILLEO

Turner Explorations, Inc. C57-602720 I Hollow-stem Auger ( 09/02/94

SAMPLERTYPEANDSIZE BORINGDIAMETERIBORINGDEPTH IBOR_6 LOCAT(ON
2.5-inch CAModifiedSplitSpoon 8 inches I 8.0 feet I ._U { _#_K L "_'_,J.

LOGGEDBY APPROVEDBY INOTES
Terrence Kinn Doug Bleakly, R.G. Im mmm

: cn
Lo

c z _ o CLASSIFICATION ANDOESCRIPT]ON DRILLINGNOTES
w m ..... = m JSCSclassification,color, moisture,density/consistenc-- _ "_. < e waterlevels,
_ -.= (n uJ,', :=: _n percentage of clay, silt, sandand gravel, grain size
_ : u ;= m c_ _ and shape, estimatedpermeability(k), odor, staining, withdate/time.--- v _. u_ characterof dr{lllng,

_ _ o o misc.materialspresent, plasticity, consolidation4=_ _j UJ (j etc.
•,-, .._ m= m _ ,', _(n (formationname)

u..

ML Silty Sand: yeltowishbrown;damp; very
-- -_ dense; 55-80, silt; 25_ fine to mediumsand; r-

\ I5-20X gravel; 5Z clay; lowest K; low /5M plasticity (Fill)

•-_ GravellySand: slit; light brown;damp; dense; F_• C.___-_\ <5Z clay; IOX silt;20_ fine to mediumsand;

I

_\ T0X angular to subangulargravel;moderate

_,_ 5 " I\ est K (Fill)

_5 $P _ clay; 20_ silt; 20%fine to mediumsand;
\ moderate to highplasticity; lowest K;

75 -, I abundanceof shell fragments in the upper
='=' ,_1 layer of clay (Fill)

/\ Poorly-graded Sand: moderate to dark
• \\ Drown;damp;dense; IOOZfine to medium

10 /\ sand;moderate to highest K (Fill)
I_- Olivegrey below 7.5'; very moist to wet;

.. " \ abundance of shell fragments (Fill)

_) . t. Terminate borehole at 8.0'

15-

20-

25-

30-

m

N

-v :_
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CTO 200 DRILLINGLOG BORING NO.AI14
SITE NAMEANDLOCATION PROJECTNO.

FISC0 - ALAMEDA FACILITY / ALAMEDA ANNEX SITE, CALIFORNIA 1625-074 '_
DRILLINGCONTRACTORANDLICENSENO. DRILLINGMETHOD DATE(s) DRILLED Y

TurnerExplorations,Inc.C57-002720 Hollow-stem Auger 09/06/94
SAMPLERTYPEANDSIZE BORINGOIANETERBORINODEPTH BORINGLOCATION,

d /4c c2.5-inch CA Modified Split Spoon 8 inches 9.0 feet _/'-_ vt
?..

LOGGEDBY APPROVEDBY NOTES

- TerrenceKinn DougBleakly,R.G.
U3

° + !_ _ j ,-- z _ om CLASSIFICATION ANDDESCRIPTION DRILLING NOTES
z < "- _ -_ JSCSclassification, color, moisture,density/consistency water revels.

i!* ig _ w _ and shape, estimated permeability (k), odor. staining, -characterof arMWng,
_n_ o _ _ _ misc.materials present, plasticity, consolidation etc.

m _ _ (formationname)

_ Silty Sand: yellowishbrown;damp; 5-fOX

49 !:i_ i_ _ clay; 25_ silt;60_ very fine to mediumsand;

2.5 =" !;ii_)_i!; SM _ ,O-t5Z subangular to angulargravel:well_18 "
27 30 :::_::;': \ graded moderate to towest K (Fill)

35 35 . . . . _" Olivegray to grayish black;moist; hard; <5_ F
30 _40 , . . . clay; tS_ silt;80Z very fine to mediumsand; /
16 5 ..... SP 5_1isubrounded to subangular gravel; J

5.0 _6 , . ... ., moderate to lowest K; shell fragments /
_4 20 fj,-_,_ ._ present (Fill) _ _

N olive to grayish black;

damp;hard; 95Z /
24 CH very fine to fine sand; 5)1;silt; moderate to /highest K; someshell

s fragments (Fill) /

- wet to saturated below 5.5' J10-- - Slight HCIodor._
-- Fat Clay: olive gray to dark gray; wet; soft;

70Z clay; 30Z silt; very lowest K; high
- L plasticity; abundance of wood fragments in

"_ L the soil; trace of grasses (Fill)
)

Terminate borehole at g.o'

15-

20-

25-

30-
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CTO 200 DRILLINGLOG BORING NO.A115
SITE NAMEkNOLOCATION PROJECTNO.

""_ Io CALIFORNIAFISCO - ALAMEDA FACILITY / ALAMEDA ANNEX SITERILLINGMETHOo ,625-074• DRILLINGCONTRACTORANDLICENSENO. DATE(s) ORILLED

Turner Explorations, Inc. C57-602720 I Hollow-stem Auger 09/06/94
SAMPLERTYPEANOSIZE BORINGDIAMETERBORINGDEPTH !BORINGLOCATION

2.5-inch CA Modified Split Spoon 8 inches 9.0 feet /_c_(.I I _,O,_ k. ('¢,._-d/'
LOGGEDBY APPROVEDBY NOTES
Terrence Kinn Doug Bleakly, R.G.

03
(.D (._ ,-I

,...,,,, .c_ z _ o o CLASSIFICATION ANDDESCRIPTION DRILLINGNOTES
"z _ © _ -- _ m JSCSclassification,color, moisture.Density/consistency,_ "J=" waterlevels,

_ _ < E u >- percentage of clay, silt, sand and gravel, grain size
4,.= -r ,,, ,.,it,,:,atelt,,,,e.

_ _ _ . ,,- a- and shape, estimated permeability (k), OdOr,staining.
o _ =,- u"} characterof drilling,

_ ,,, < _ misc,materials present, plasticity, consolidation etc.
m _-J c_ m" (n= (formationname)

h

Aspha,t2" ,r
" . ._ ;_ Silty Sand: yellowishbrown;damp;5-fOX
_ .... SFA clay; 30Z silt; 55Z very fine to fine sand;

10-15Z subroun(:ledto subangulargravel; low

40 23 22.0 _ . Clay: dark yellowishbrown;damp;hard; 40%
22 • ,'," clay; 30Z silt; 30'_ fine to mediumsand; very

5.5 22 5- "''"" low est K; moderate Plasticity; shell_,':':': SP fragments (Fill)23
u • :.:. :. Poorly-graded Sand: dark yellowishbrown;

r. -_ 170 -- _._, -_, damp;very dense; 100%very fine to mediumr

4 _ C_ _ highplasticity (Fill)

_/
3 Fat Sandy Clay: olive gray; wet; firm:50Z
2 !5.o clay: 30_ silt: IOZ fine to mediumsand; very

"___ lowest K; highPlasticity; slight HCI odor;

I0-- _.. minorshellspresent (Fill)_ Terminate borehole at 9.0'

• w

15-

m

q

20-

m

25-

m

30-

m



ATTACHMENT C5

ADDITIONAL BORING LOGS FOR
FISCA WAREHOUSE AREA





i
EnvironmentalI_zsourcesHarmgement DrillingLog

"" US}] Sketch Map 1_1_ ])i Project Warehouse Area Owner _lJ_ 369
Location,..,,_.=,,-_::_ply]_'tnezt J_-'LaTt=_:_ W.O. Number 40033
Boring

Ii Number L'_q-8 Total Depth 16 ' Diameter 6" X 2" _'
Surface Elevation 109.1' Water Level: Initial 7.5' 24-hrs -mW-s

t_ t

I Screen: Dia. 2" Length 5 ' Slot Size .02" : _ ' : _ ic_'r_; _ -"2"
Casing: Dia. " Length 10 ' Type

Notes

Drilling Company Enexco .... Drilling Method hollow s_-._n auger1 'Driller_ l:t_Lld'y" Log By _ Date Drilled 8-3-87

3 "-
.R _> Description/Soil Classification

[i =_= 'O _! (Color. Texture. Structures)

, gravel,gravelsizedasphaltpieces,serpentinechunks,! 0" - i0"

clayey sandy silt, yellowbrown,dry, slightlyplastic

j B-E2.5-
serpentinegravel

I gravelmixedwithyellowbrc_nsandysiltandgrayclay

J_ clay,dark gray,moist, soft,micaceous

" .clay,gray,verymoist,soft,micaceous

I
t

i :,

i

J

Page l__of 1



EnvironmentalK_zsour_esHane_ernQnt DrillingLog

Project Warehouse Area Owner USN Ske_h Map ' i

LocationSupplyAnnex,Alameda W.O.Number 40033 4 -; 'St "Boring _9-9 15.5' 6" 2" ' ' "

I Number TotalDepth Diameter X _ •_'z--!_4t. ISurface Elevation 109.1' WaterLevel: Initial 8' 24-hrs F. : _I t

] Screen: Oia 2"_" Length 5' Slot Size ,02" _ ,:_"P°_ ,_: '_':"='P°' ( _"'_,Casing: Oia Length 10 ' Type PVC , ' I
Notes

DrillingCompany. E_exco DrillingMethodhollow stem auqer .

Driller Bill Log By _ Date Drilled 8-3-87
- _i ,.>"

"_ _ Description/SoilClassification
_- ! _ -_-_ (Color,Texture,Structures)i1' _ EE

I , -e , -

_! .0 -I _ 0" - 4" ashpalt

• _, _ gravel,coarse sand, brown clayey silt
. 1 _' • graysiltyclay,dry, slightlystiff,micaceous,slightlyplasti,

/ gradingto black immediately/. --4 -

.2 _ ! petroletEndistillate odor just aboveconcreteslab
/

. _ _ concreteslab, 4" thick, top at 28"

I -3 _ gray green siltyclay, barelymoist,soft,micacecx2s,plastic,
. -, B-9 petroleumodor

[ . 4 J.i_. 1.5-4

li ./

.7J. .
./

Ii i=JJ.
_ _ S _livegraysiltyclay,fat,saturated,plastic,soft,

/

_10

_q ! /

.-12JJ

Page l___of 2..._



Environmental_sourcesMan_jement DrillingLog
Sketch Map

Project Warehouse Area Owner _N

LocationSL_l v _3.,'3.eX, .zL]_c-_a W.O. Number 40033 .
Boring

Number l_--,/q-9 Total Depth ] 5.5 ' Diameter 6" Y P"

Surface Elevation 109.1 ' WaterLevel: Initial 8 ' 24-hrs.

Screen: Dia. 2" Length 5' Slot Size _02"

Casing: Oia 2" Length .l0 ' _Type
Notes

DrillingCompany ED.e_Co Drilling Method hol ]¢_r_ __+-_rn_l_=_-

Driller Bill Lo By _ DateDrilled 8-3-87

u > = _ _ Description/SoilClassification

I - _. " ' (Color.Texture.Structures)- _ n- _£,l,...,==,=.,==.===

.? /J i
J

I _ Y :

:_-=tz'oleum odor

I /-
- - . _ry strongpetroleL_mdistillateodorwhilepullingaugers

IV " "

. .

. .

- .

I . -

Page.___2of2_.___._



Env|ronmQntalResourcesHan_mQnt DrillingLog

Project Warehouse Area Owner... USN Sketch Map_'__'_ _i+Z_ -

Location Supply Annex. Alameda W.O. Number.. 40033 81d_.363 '_Boring P_-10 15.5 ' 6" 2"Number Total Depth Diameter. X

SurfaceElevation 113.8' .Water Level: Initial 5' 24-hrs _r_, r#w-_o

Screen:Oia. 2" Length 5' SlotSize .02" ;. _ _ oK _. _'o_"_"r_'l,_po/_

Casing: Oia 2" .Length 10' _Type PVC _€_,5 co._

INDieS 1

Drilling 3ornpany EnexcQ Drilling Method hollow stem anaer

Driller_ Bill to@ By _ Date Drilled 8-24-87 i

=>,
Description/SoilClassification

i i!_ (Color.Texture.Structures)
.... n- ¢i_

a_
sandyclay,mottledbrown and gray; sand portionis coarse;
gravel,some cobble-sizedpiecesimmediatelyunder asphalt;
slightlymoist,moderatelystiff

B-10
3.3.5

siltyclay,bluegray,stiff,slightlymoist,shellfragments
(<i_,(nomica)

siltyclay,bluegray,verymoist,verysoft,veryplastic,
verysticky,no shellfragments,no mica

blue-grayclayand gray-blackpeat,strongrotting,eggsodor



EnvironlT_ntQIRizsour_esH.r_emRnt DrillingLog

I project WareJiouse Area Owner USN SketchMap

LocationSupplyi_ ' __ w.O.Number 40033 ¢;_H-_ / x_

I Number _-11 Total Depth 15.5' Diameter X X,, rjb" ,, j_,pv _,• _ ..... _ _r'm/""c._.+,r
Surface Elevation 114.6' Water Level: Initial 71 24-hrs '' ' _g._,.J'Lr,_.o,_ .=,_. L "- ,_,._

I Screen: Die. , 2" Length . 51 SlotSize .02" _
81_. 36'tI

Casing: Die 2" Length "1_}i Type P'_. INotes ' _ _ 1

I Drilling Company •Enexco Drilling Method hollow stem auger IDriller_ 1:_¢:1._ Log By _ Date Drilled 8-4-87 /

li'" >_ Description/Soil Classification

I -= (Color. Texture. Structures)
,=-,

o n_ _nz
J

Ii -! o_<,,,,
I grained,somegravelimmediatelyunderasphaltB-II

2.5-3

i _ more brown clayeysand, medil.mlgrained, dry

I ! _ saturatedbrown clayey sand.blue-graysandyclay,saturated,moderatelyplastic,soft,

slightlysticky

- beforegrouting

I
!!
IV
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Environmental l_zsourcqsMqnag_mQnt DrillingLog

I Warehouse Area USN Sketch Map
Project Owner

Location Supply Annex, Alameda W.O. Number 40033

Borin 'rnberMW-].2 TotalDepth 15.5' Diameter 6" X 2"
I €_eQr

Sudace Elevation 111.6' WaterLevel:Initial.. 7.5' 24-hrs. 5JJ- , 0_, _lJ_•o7, ;7 €

i Screen: Dia. 2" Length 51 Slot Size ;0.2" 5_i '_.,4_ 31"o11 i

Casing: Dia. Length 10 . . Type PVC , _._,l m_/-,=

Drilling Company Erlexco Drilling Method hollow stem aguer ]Notes

I Driller. " .RHdy Log By _ Date Drilled. 8-4-87 .I
o
_J (D

[ ._o _ _ Description,Soi,Classification
i _. O (Color, Texture.Structures)

L9 rr mz

I 6" concreteslab

gray-black-siltyclay,somegravelandbrown/redsand,dry

I sand, brown,dry,.dead roots,gravel,gravel-sized_hunks

B-12 silty sandyclay; gray-black,dry,moderatelystiff,slightly

I. 4-4 _= plastic, some gravel
o

clay,dark gray,moist, soft, slightpetrole_ndistillateodor

soft and verymoist, still has odor

I colorchangeto gray-blackwithstreaksof black- peatandblackclay,rottoneggodor

.

I
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EnvironmentalResourcesHanogement DrillingLog

Project. Warehouse Area Owner USN g_J,_ 17-Z..d
. 5

Location_ Supply ._,"_<. A]-_W.O. Number_ 40033 -,_ -,,- ,_ ,- ;,- ,_- K

i_p ' Boring 20.5' 6"2" l,[o o
Number M_q-13 Total Depth Diameter, X , A

Surface Elevation N/A Water Level: Initial 12.5' 24-hrs _ ,b __.I Casing'.Oia. N/A Length N/A Type N!A _w-l_
V

Notes
Drilling Company ]_3.exco DrillingMethod ]3ollow stem auger

I By _ Date Drilled R-=;-R7 ,
O
II

_'_ _ I Description/Soil ClassificationI ,- (Color, Texture,Structures)o___

I!
0 - gravel (pavingsurfaceof storageyard)

brown siltyclayey sand,dry, much grave!

i 1 -•2 - 3-131
2-2.51

,3 -

I .4 . brown silty clayey sand, silty clay,blue-gray,slighty
5 dry,fineto coarse and moist,plastic,slightly

" stiff,faintsweet odor

•7 • very stiff siltyclay, brown-gray,very littleextremelycoarse
sand,slightlymoist

I -8-.9 !

.i0- : sandportionincreasing

.12.

li .13 gray sandy clay,much very fine to fine sand,saturated,
soft, strongodor at 12.5' to 15'

"14"

I -15"
•16 peat, brown streakedwith gray clay, very strongrottenegg odo]

.17.

I .18 more of the same gray sandy clay (sameas 12.5'- 15' interval)

_19.

Ii _20 creosote-likeodor

I augerswon't stay unplugged- casingcannotbe installed;" formationcollapsedto 12.5' upon pullingaugers. Hole
- abandonedand backfilledwith bentonite
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Environm_ntQIRe_ourc_zsHanogemQnt DrillingLog

I WalP_ouse Area L_N Skelch Map _,
Project Owner

Location SuD_ply Annex, Alameda . W.O. Number 40033 fe.=_.__10,_.
|7Z

Boring 6" 2" ,_w-,_ ,_- _AI Number M_-I3A Total Depth 20.5' Diameter. X "_'-_-_'---5'--"_-_"
I T-- -- w.

SurfaceElevation113. i' Water Level: Initial 12' 24-hrs (,_=,,-_°_,J
" 4 _,_k _'.'ll,=g.)

•02"

I Screen:Die. 2" Length . 5* SlotSize _ _ce,___ro_.3--_Casing"Oia 2" Length ,, 10' _Type PVC
Notes

Drilling Company Enexoo Drilling Method .hollow stem auqer

I By ("Mw Date Drilled 8-5-87

o
u. Description/SoilClassification

I ""J= o. -'_ (Color, Texture. Structures)

I . 0 pavinggravel
.I brownsiltyclayeysand,dry,gravel

.3

I ".4 brownish-graysiltyVery-sandyclay,slightlymoist,slightly
stiff,sandportionis coarse,faintodorof -?-

-5
I: 6 siltyclay,browngray (morebrownthanaboveunit),rare
I_llm' coarse sand,slightlymoist-7

I .8: . 9

.1

-1

li "i gray,sandyclay,m_ch fineto very finesandandsilt,
saturatedwithinterlaminatedgrayclayeysand

"i

I .1
gray-brownpeatandgrayclaymixedtogether,saturated,
moderatelystiff! -1

-1

I _2
mildcreosote-likesmellat 12'gettingstronger_s bottom
ofhole;smellat holebottomveryrotten. (rottenegg

I snelluponpullingaugers)

_ l , ,
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|nv|fon._ntal l_sourcm PIQrmg_m_nt DrillingLog
_k_t_M_p

i ProjectWarehouseArea Owner USN _ ?[_[.__._l=s _,e_°_s_)_

kOCllton SUDplY Anne.x, zzj._ w.o, Number 40033 TT'

If!! i Number [vH-14 Total Depth 25.5 1 Diameter 6" -x 2"

_ Sudace Elevation 110.2' Water Level: Initial 10' 24-hrs 4- I ,' r,._ ,v=r he,_€lI;.,, / _/€-_5-;o;--L--
k,gen:Oia 2" Length 5' SlotSize .02" i

i CIl$ing: Oia Length 10' Type PVC 1 P_'=.Y__o_
Notes

Drilling Company En_ DrillingMethodhollow stem auqer

Driller Rnd¥ Log By _ Date Drilled 8-5-87

--,-_-
>¢ Description/Soil Classification
o (Color, Texture, Structures)

n"

! -esphalt, 4"

bzown saz_, fine to coarse, dry, slightly stiff, same

brown clayey sand, fine to coarse, dry, slightly stiff

clayeysand,dark gray, fine to medium,dry, soft

brown-graysand, silty,soft, slightlymoist (sandis fineto

sandy silt,med. blue-gray,moist (sandis fineto medium)

siltyclay,dark blue-gray,plastic,soft,very moist

dark blue-gray,plastic,soft sticky,fat, saturated

portionof finesand

moisturecontentto very moist/moist
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TABLE3- I

SOIL SAHPLIHGSITESANDDATA

SAHPLE SOIL

LOCATION INTERVAL DESCRIPTION COW4EHTS

SB-1 0'-0:5 m Serpentine grovel & brownsend 20' northeast from the 4

lm-!.5 ' Brovn sandy cLay cover rectangular SHr manhoLe
4.5'-5' Oro_mgrey sandy cLay, saturated (LabeLed lJJ on the pubLic works

utiLity map)

sa-2 0,-0.5 _ Serpentine graveL, graveL-sized 280e south of northern scrapyard

asphaLt, bro,,m coarse sand fence, 5 meast of western
1'-!.5 a Brownsend, semi-consoLidated acrapysrd fence
4i-4.S ' erotm med. sand tO brotmctayay sand

S8-3 0_-0.5 _ Brownclayey sand, serpentine gravel 140' south of northern fence,t_
I 1'-1.5' erown cLeyey sand 100' west of western screlWard_n

4.5m-5: Fine sand, slight cteyc0ntent, fence, 145' north of asphalt edge

stighttymaist

SB-4 0.5_-1 ' GraveL, brown sandy clay, sheLL fragments Top6" concrete. 501 east of
1.5a-2 _ BLue-grey cLay, brown coarse sand, sheLL fence, 15' north of building 371

fragments
4.5'-5' BLue-grey cLay, moist, stiff

S8-5 0'_0.5' 8ro_ silty clay, Ltvegrsss, roots 20' west of tennis court
1'-1.5' Dark brmm clay, stiff & grave| fence, tn Navy hous|n9 area

4.5'-5' Red siLty clay, coarse sand, and
smaLLgravel st 4.5'

8rue grey clay, stiff st 5'
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TABLES (On Attached CD)

Table

I3-1 Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Surface Soil (0-2 feet bgs)

I3-2 Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Vadose Zone Soil (0-7 bgs)

I3-3 Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Groundwater

I4-1 Selection of Exposure Pathways

I4-2 Exposure Point Concentration Summary, Surface Soil (0-2 feet bgs)

I4-3 Exposure Point Concentration Summary, Vadose Zone Soil (0-7 bgs)

14-4 Exposure Point Concentration Summary, Groundwater

I4-5 Reasonable Maximum Exposure Values Used for Daily Intake

I4-6 Central Tendency Exposure Values Used for Daily Intake

I4-7 Dermal Absorption Values for the Dermal Contact with Soil Exposure
Pathway

I4-8 Uptake Factors Used to Evaluate the Ingestion of Homegrown Produce
Exposure Pathway

I5-1 Toxicity Values

I5-2 Chemicals without Toxicity Values and Their Chemical Surrogates

I6-1 Calculation of Cancer Risks, Reasonable Maximum Exposure - U.S. EPA
(Sitewide, Current Residential)

I6-2 Calculation of Cancer Risks, Reasonable Maximum Exposure - Cal/EPA
(Sitewide, Current Residential)

I6-3 Calculation of Hazard Index, Reasonable Maximum Exposure - U.S. EPA
(Sitewide, Current Residential)

I6-4 Calculation of Cancer Risks, Central Tendency Exposure - U.S. EPA
(Statewide, Current Residential)
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I6-5 Calculation of Cancer Risks, Central Tendency Exposure - Cal/EPA
(Statewide, Current Residential)

I6-6 Calculation of Hazard Index, Central Tendency Exposure - U.S. EPA
(Statewide, Current Residential)

I6-7 Summary of Cancer Risk, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

I6-8 Summary of Cancer Risk, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - Cal/EPA (Sitewide, Current Residential)

I6-9 Summary of Hazard Index, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

I6-10 Summary of Cancer Risk, Central Tendency Exposure, All Chemicals with
Associated Pathways - U.S. EPA (Sitewide, Current Residential)

I6-11 Summary of Cancer Risk Central Tendency Exposure, All Chemicals with
Associated Pathways - Cal/EPA (Sitewide, Current Residential)

I6-12 Summary of Hazard Index, Central Tendency Exposure, All Chemicals with
Associated Pathways - U.S. EPA (Sitewide, Current Residential)

I6-13 Calculation of Cancer Risks, Reasonable Maximum Exposure - U.S. EPA
(Sitewide, Future Residential)

I6-14 Calculation of Cancer Risks, Reasonable Maximum Exposure - Cal/EPA
(Sitewide, Future Residential)

I6-15 Calculation of Hazard Index, Reasonable Maximum Exposure - U.S. EPA
(Sitewide, Future Residential)

I6-16 Calculation of Cancer Risks, Central Tendency Exposure - U.S. EPA
(Sitewide, Future Residential)

I6-17 Calculation of Cancer Risks, Central Tendency Exposure - Cal/EPA
(Sitewide, Future Residential)

I6-18 Calculation of Hazard Index, Central Tendency Exposure - U.S. EPA
(Sitewide, Future Residential)

I6-19 Summary of Cancer Risk, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - U.S. EPA (Sitewide, Future Residential)
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I6-20 Summary of Cancer Risk, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - Cal/EPA (Sitewide, Future Residential)

I6-21 Summary of Hazard Index, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

I6-22 Summary of Cancer Risk, Central Tendency Exposure, All Chemicals with
Associated Pathwavs - U.S. EPA (Sitewide, Future Residential)

I6-23 Summary of Cancer Risks, Central Tendency Exposure, All Chemicals with
Associated Pathways - Cal/EPA (Sitewide, Future Residential)

I6-24 Summary of Hazard Index, Central Tendency Exposure, All Chemicals with
Associated Pathways - U.S. EPA (Sitewide, Future Residential)

I6-25 Calculation of Cancer Risks, Reasonable Maximum Exposure - U.S. EPA
(Sitewide, Construction)

I6-26 Calculation of Cancer Risks, Reasonable Maximum Exposure - CaI/EPA
(Sitewide, Construction)

I6-27 Calculation of Hazard Index, Reasonable Maximum Exposure - U.S. EPA
_' (Sitewide, Construction)

I6-28 Calculation of Cancer Risks, Central Tendency Exposure - U.S. EPA
(Sitewide, Construction)

I6-29 Calculation of Cancer Risks, Central Tendency Exposure - Cal/EPA
(Sitewide, Construction)

I6-30 Calculation of Hazard Index, Central Tendency Exposure - U.S. EPA
(Sitewide, Construction)

I6-31 Summary of Cancer Risk, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - U.S. EPA (Sitewide, Construction)

I6-32 Summary of Cancer Risk, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - Cal/EPA (Sitewide, Construction)

I6-33 Summary of Hazard Index, Reasonable Maximum Exposure, All Chemicals
with Associated Pathways - U.S. EPA (Sitewide, Construction)

I6-34 Summary of Cancer Risk, Central Tendency Exposure, All Chemicals with
Associated Pathways - U.S. EPA (Sitewide, Construction)
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I6-35 Summary of Cancer Risk, Central Tendency Exposure, All Chemicals with
Associated Pathways - Cal/EPA (Sitewide, Construction)

I6-36 Summary of Hazard Index, Central Tendency Exposure, All Chemicals with
Associated Pathways - U.S. EPA (Sitewide, Construction)

I6-37 Human Health Risk Assessment Without Ambient Metals by Pathway
Reasonable Maximum Exposure
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ATTACHMENTS (On Attached CD)

Attachment

I1 Sampling Locations

Sampling Information for Soil

Sampling Information for Groundwater

I2 Exposure Point Concentration Calculations

I3 Air Modeling

I4 Toxicity Profiles

I5 Calculation of a Site-Specific DTSC Value for Lead
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ACRONYMS/ABBREVIATIONS

Bg/L micrograms per liter

95 percent UCL 95 percent upper confidence level

BEI Bechtel Environmental, Inc.

bgs below ground surface

Cal/EPA California Environmental Protection Agency
COPCs chemicals of potential concern
CSF cancer slope factor
CSM conceptual site model
CTE central tendency exposure

DTSC Department of Toxic Substances Control

EPA U.S. Environmental Protection Agency
EPC exposure point concentration

ERRG Engineering/Remediation Resources Group, Inc.

g/kg-day grams per kilogram per day

HHRA human health risk assessment
HI hazard index

HQs hazard quotients

IR Installation Restoration

IRIS Integrated Risk Information System
IT International Technology Corporation

mg/kg milligrams per kilogram
MSL mean sea level

OU Operable Unit

PAH polynuclear aromatic hydrocarbon
PCB polychlorinated biphenyl
PRG preliminary remediation goal

RfD reference dose

RI remedial investigation
RI/FS remedial investigation and feasibility study
RME reasonable maximum exposure

RWQCB Regional Water Quality Control Board

SVOCs semivolatile organic compounds

TtEMI Tetra Tech EM Inc.

VOC volatile organic compound
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Appendix I
Human Health Risk Assessment

A baseline human health risk assessment (HHRA) was performed to assess potential
impacts on human health from exposure to chemicals released from.Installation
Restoration Program (IR) Site 31 in Alameda, California. 'The HHRA evaluates current
and future potential health risks if no remedial action takes place at the site. The results
of the risk assessment provide information for making decisions concerning the
necessity for remedial action to reduce any potential exposure.

This baseline HHRA was conducted in accordance with guidelines published by the
U.S. Environmental Protection Agency (EPA) in the Risk Assessment Guidance for
Superfund Part A (EPA 1989), Part B (EPA 1991), and Part E (EPA 2004a), and
supporting documents, and guidelines published by the California Environmental
Protection Agency (Cal/EPA).

Tables for this section can be found on the attached CD.

I1 Introduction

This section presents the regulatory framework for the Naval Air Station Alameda
closure process, information on the background of IR Site 31, and the site description.

I1.1 Regulatory Framework

The Navy is responsible for environmental restoration at IR Site 31. Although EPA is
the lead oversight agency, the Cal/EPA Department of Toxic Substances Control
(DTSC) and the San Francisco Bay Regional Water Quality Control Board (RWQCB)
must concur with all Navy property transfer decisions.

Alameda Point is on the EPA National Priorities List. Therefore, EPA and Navy
remedial investigation (RI) protocols have been followed in conducting the fieldwork
and the preparation of this RI report for IR Site 31. The RI/feasibility study (FS) process
involves determining the nature and extent of contamination, the risks posed by
hazardous waste sites, and options for their cleanup.

I1.2 Site Background and Description

IR Site 31 is a 24.9-acre residential development known as Marina Village Housing for
the Coast Guard. IR Site 31 is adjacent to and south of IR Sites 25 and 30. In 1937, the
location of IR Site 31 was an undeveloped tidal flat. In 1947, the northwest corner had
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Coast Guard Housing, and in 1953 a warehouse was built. Warehouse and residential
use continued until the current 160 housing units were built between 1985 and 1993.

In 1989, the Navy recommended installation of vapor barriers to mitigate the potential
for benzene vapor migration from groundwater. In 1993, the Navy reported the Marina
Village housing units were completed with an underlying barrier intended to be
impermeable to volatile organic compound (VOC) vapors. The final approved
drawings for the housing units, dated 29 March 1990, specify soil removal and
placement of 4 feet of clean fill soil. There were also specifications for pre-conditioning
soil beneath foundations and placement of a 40 rail vapor barrier.

The climate at Alameda Island is mild, with a monthly average maximum temperature
of 66.9 degrees Fahrenheit. Annual rainfall is approximately 23 inches, with most
rainfall occurring in winter. The topography of IR Site 31 is primarily flat and about
10 feet above mean sea level (MSL) (U.S. Geological Survey Topographic Map 7.5
Minute Quadrangle Oakland West 1993).

Alameda Point geology is characterized by sedimentary deposits that overlie a mixed
layer of bedrock known as the Franciscan Formation. In the area of IR Site 31, the

native sediments are overlain by fill material. This fill layer consists of dredge spoils
from the surrounding San Francisco Bay and Oakland Inner Harbor. It is
predominantly poorly graded, fine- to medium-grained sand, with silt and clay.

Regionally, Alameda Island is underlain by two primary aquifers, the shallow Merritt
Sand aquifer that yields brackish-to-very-saline water (Tetra Tech EM Inc. [TtEMI] 2000a)
and the deeper Alameda aquifer. Depth to the top of the Alameda aquifer is
approximately 180 feet below Alameda Island ground surface (bgs) and up to 220 feet
bgs beneath the Oakland Inner Harbor. The two primary aquifers are separated by the
Yerba Buena Mud aquitard. Shallow groundwater is defined by the RWQCB as the
water-bearing zones above the Yerba Buena Mud (up to 90 feet bgs) (RWQCB 2000).

I2 Conceptual Site Model

The conceptual site model (CSM) summarizes the physical characteristics, distribution
of chemicals, and migration pathways at IR Site 31. This information is a summary of
Sections 2 and 3 in the RI report.

The most frequently identified chemicals are metals and polynuclear aromatic
hydrocarbons (PAHs). VOCs, semivolatile organic compounds (SVOCs) (other than
PAHs), pesticides, and polychlorinated biphenyls (PCBs or Aroclors) were reported in
10 percent or fewer of the soil samples.

As reported in Section 4.1.4 and Appendix H2, statistical analysis using DTSC policy for
arsenic, cadmium, chromium, and vanadium shows that these metals,,and likely iron,

I-2 Draft Final R1

IRSite 31 Alameda Point July 2007



represent ambient populations. IR Site 31 was originally included in the area covered
by the Alameda Point pink background (Tt EMI 2001). Therefore, in accordance with
the typical process at Alameda Point, metal concentrations at IR Site 31 were also
compared to those in the pink background. A total of 15 of 17 metals were found to
exceed Alameda Point pink background population concentrations (Appendix H1).
The evaluation in this report indicates that the Alameda Point pink background is not
applicable at IR Site 31 as was also concluded for adjacent IR Site 25 in the 2002 final
OU5 RI report (Appendix H2).

The finding that the metals are ambient is consistent with the absence of a pattern in the
distribution of metals in soil related to former Navy activities as discussed in Section 4.
There are elevated metals beneath the former warehouse as well as outside this

footprint. The upper 2 to 4 feet is fill imported in the early 1990's for construction of the
Marina Village housing. For PAHs, the concentrations above the guideline of
0.62 milligrams per kilogram (mg/kg) are found in the 4- to 8-foot interval, with a few
exceptions (Bechtel Environmental, Inc. [BEI] 2004a and b). Also, the locations with
elevated PAHs at depth are much more prevalent in the western half of IR Site 31.

The groundwater in the vicinity, and directly beneath IR Site 31, is impacted by VOCs,
notably benzene and naphthalene. The nature and extent of VOCs in groundwater at
the site is similar to the area-wide operable unit (OU) 5/Annex IR-02 groundwater
plume. There is no evidence in soil or groundwater of a release specific to IR Site 31.
As discussed in Section 4.2 of the RI report, the concentrations of VOCs in shallow
groundwater are substantially lower than the concentrations in deeper water, probably
due to natural degradation processes in shallow groundwater.

The chemical migration pathways include the migration of vapors from soil and
groundwater into indoor and outdoor air. In addition, particles of soil could become
airborne and be inhaled in outdoor air although there is a limited amount of exposed
soil at IR Site 31.

I3 Data Evaluation

This section presents the data evaluation process used to select data for inclusion in the
risk assessment and for identification of chemicals of potential concern (COPCs).

I3.1 Data Compilation

This section presents the data evaluation process used to select data for inclusion in the
risk assessment. In addition to the data collected from this RI, the data from the

following reports are also used in this baseline HHRA:

• VOCs, non-PAH SVOCs, PCBs, and pesticides from soil sample data at 50 soil

_r' sample locations for this RI (November 2005);
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• VOCs from groundwater sample results from 11 temporary well locations for
this RI (November 2005);

• PAH soil data from the 2002 PAH assessment (BEI 2004a);

• PAH soil data from the 2003 PAH assessment (BEI 2004b);

• PAH soil data from the OU-5 RI (Neptune et al. 2002);

• Surface soil sample data, from the 2001 parcel assessment (IT 2001) (3 locations);
and

• VOC groundwater data from 5 hydropunch locations samples during the 2001
Parcel 178 assessment (International Technology Corporation lIT] 2001).

All validated and verified data from these investigations were used and are presented
in Tables I3-1 through I3-5. In previous investigation data, there are 648 soil samples for
PAHs from over 160 locations. From this RI, there are 120 samples for metals, VOCs,
non-PAH SVOCs, PCBs, and pesticides from 50 locations (see Section 3 of the RI report
for sample analyses summaries). There are three additional analyses of pesticides and
PCBs from three surface soil samples collected as part of a Zone 16 - EBS Parcel 178
investigation (IT 2001). These three soil sampling locations are identified as 178-Z16-
001 through 178-Z16-003 on Figure 4-1 of this RI.

There are 16 shallow groundwater samples from 16 locations with analyses for VOCs
although some analytes had fewer samples. Note that for this HHRA, VOCs are
defined in accordance with EPA Region 9 preliminary remediation goal (PRG)
definitions. In the RI tables, VOCs are defined by EPA analytical method. Therefore,
the chemicals classified as VOCs differ between the RI and the HHRA.

Six soil samples are not included in the HHRA because the data were received from the
laboratory after the risk calculations for this HHRA were completed. However, the
impact of these data on the risk calculations was determined, and this discussion is
included in the Uncertainty Analysis, Section I7.

Manganese was not included in the work plan but was extrapolated by CDM from the
raw data packages. The results are unverified by the laboratory and are estimated. The
health risks associated with manganese are presented in Section 6.1.6.5.

I3.2 Selection of Chemicals of Potential Concern

All chemicals reported in at least one sample at concentration greater than the sample
quantitation limit were included as COPCs. The chemicals selected as COPCs are
summarized in Tables I3-1 through I3-3 for each medium being evaluated. The
evaluation of usable data and the selection process are discussed below.

I-4 Draft Final Rt

IRSite 31Alameda Point July 2007



No chemicals were excluded based on comparison to Alameda Point background
(Appendix H1) or the additional ambient evaluation for arsenic, cadmium, chromium,
iron, lead and vanadium (Appendix H2).

The identification of COPCs in soil was based on the results from analyses of samples
collected from 0 to 2 feet bgs to describe the surface soil (Table I3-1) and 0 to 7 feet bgs
to represent the vadose zone soil (Table I3-2). A depth of 7 feet for soil represents a
conservative depth for inclusion of risk assessment data. A depth of 7 feet means that
all the soil data for IR Site 31 are included.

For estimating the migration of vapors from groundwater, the data from shallow
groundwater collected in this RI and the OU-5 RI (Neptune et al. 2002) investigation are
used. COPCs identified in groundwater are presented in Table I3-3. For estimating the
risks for residential use of groundwater, completed risk calculations from the final
groundwater RI/FS for Site 25/IR-02 are used (Engineering/Remediation Resources
Group, Inc. [ERRG] 2004).

I4 Exposure Assessment

The objective of the exposure assessment is to evaluate the ways in which people may
come in contact with COPCs at the site now or in the future. An exposure assessment is

_, a multistage process. First, the human receptors (i.e., individuals using the site) are
identified. Second, the complete exposure pathways by which these human receptors
may be exposed are identified. Finally, the chemical concentrations at the point of
exposure, the exposure point concentration (EPC), and the daily intake rates associated
with each exposure pathway are quantified. The following sections describe the
receptors, pathways, and the methodology used to calculate EPCs.

I4.1 Receptor Analysis

IR Site 31 is currently used for residences, and this use is likely to continue for the
foreseeable future. The homes were constructed in the early 1990s, and vapor barriers
were included to address any potential concerns with VOCs in the area-wide OU-5/
Annex IR-02 groundwater plume.

Currently, residents are supplied drinking water by the East Bay Municipal Utility
District. It is unlikely that residents would drink groundwater in the future; however,
to meet regulatory requirements, groundwater is included in the evaluation of future
use of IR Site 31.

Also, in the future, new construction could result in deeper soil being brought to the
surface, so future residents and construction workers are assumed to be exposed to

deeper soil (0- to 7-foot depth) than current residents (0-to 2-foot depth).
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I4.2 Exposure Pathways

An exposure pathway is the means by which a chemical moves through the
environment from the source to a receptor. Exposure pathways are identified by
analysis of the distribution of COPCs in the environment and the physical and chemical
properties of each COPC. For an exposure pathway to be complete, there must be a
chemical source, a mechanism for chemical release to the environment, an

environmental transport medium (soil, groundwater, or air), and an exposure route
(e.g., ingestion or inhalation). A scenario is a group of exposure pathways associated
with a particular activity or land use.

I4.2.1 Complete Exposure Pathways

Several exposure pathways for current and future residential and construction scenarios
at IR Site 31 are considered complete for this risk assessment.

• Current Residential. Residential exposure routes include incidental soil
ingestion, dermal contact with soil, inhalation of particulates and vapors from
soil in outdoor air, inhalation of vapors from soil and groundwater in indoor air,
and ingestion of produce grown in local soil. Current exposure is assumed to
occur to COPCs in the upper 2 feet of soil except for vapors to indoor air where
all samples are included.

• Future Residential. Residential exposure routes include incidental soil
ingestion, dermal contact with soil, inhalation of particulates and vapors from
soil in outdoor air, inhalation of vapors from soil and groundwater in indoor air,
ingestion of groundwater, inhalation while showering with groundwater, and
ingestion of produce grown in local soil. Future exposure is assumed to occur to
COPCs in soil from 0- to 7-foot depth. In the future, it is possible that deeper soil
will be brought to the surface during construction.

• Construction. Construction exposure routes include incidental soil ingestion,
dermal contact with soil, inhalation of particulates from soil in outdoor air, and
inhalation of vapors in outdoor air. Construction worker exposure is assumed to
occur to COPCs in soil from 0- to 7-foot depth.

The exposure pathway for inhalation of vapors from groundwater into outdoor air is
considered a completed exposure pathway that will have lower risks than inhalation of
vapors from groundwater in indoor air. This pathway was not evaluated quantitatively
because the risks associated with indoor air are within the risk management range.

In addition, the risks for residential use of groundwater were taken from the final
groundwater RI/FS for Site 25/IR-02 (ERRG 2004). The Site 25/IR-02 groundwater
RI/FS document estimated concentrations of benzene, naphthalene, arsenic, and other
chemicals in groundwater that would be captured by a drinking water well located in
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the center of the area-wide OU-5/Annex IR-02 groundwater plume with a 500-foot
radius of influence. These concentrations were input into standard exposure
assessment equations for ingestion, inhalation while showering, and inhalation of
vapors in indoor air. The relevance of including risks for vapors in indoor air twice,
once as part of this HHRA for shallow groundwater and then as part of the total risk
from area-wide OU-5/Annex IR-02 groundwater plume, is discussed in Section I7,
Uncertainty Analysis.

I4.2.2 Incomplete Exposure Pathways

Dermal contact with groundwater by construction or utility workers is considered to be
an incomplete or limited pathway. It is possible that future construction or repair of
existing utilities could result in trenching operations at or below the groundwater level.
Standard industrial practices would preclude most contact with groundwater. Special
techniques are used for construction below the groundwater in order to keep the work
area reasonably dry. A construction project in this area would likely require sheet
piling or a similar cut-off technique as well as sumps and pumps in order to keep the
trenches dry enough to allow work to proceed. This pathway is therefore considered an
insignificant source of exposure.

A conceptual site model showing complete and incomplete exposure pathways at IR
Site 31 is presented on Figure I-1. The same information is contained in Table I4-1.

I4.3 Quantification of Exposure

Exposure quantification is a two-step process that involves estimating EPCs and
estimating daily intake rates. The goal of exposure quantification is to identify the
combination of exposure assumptions that result in the maximum and average
exposures that may be reasonably expected to occur.

I4.3.1 Exposure Point Concentrations

In accordance with EPA guidance (1989), exposure is based on the average
concentration of a chemical. However, there is uncertainty that any set of samples may
or may not be representative of all the concentrations found at a site. To address this

uncertainty, EPA recommends using the 95 percent upper confidence limit (95 percent
UCL) of the average chemical concentration (EPA 1989). The 95 percent UCL represents
an upper bound limit of the average such that the true average will be lower.

In soil, an EPC was calculated for each COPC using the EPA software ProUCL, Version
3.0 (EPA 2004b), as follows:
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• The distribution of the data was determined using ProUCL. Samples reported as
"nondetect" were included as values with a concentration of one-half the

detection limit. There were no limitations on the percentage of nondetects.

• The Student's t-test was used to calculate the EPC for normal data, the Land

equation for lognormal data, and the gamma value for data that fit a gamma
distribution. The approximate Chebyshev limit was used for nonparametric
data.

• The maximum concentration was used as the EPC if the appropriate 95 percent
UCL was greater than the maximum concentration.

The 95 percent UCL was calculated for all COPCs, using all four methods listed above
under Step 2. The results of the ProUCL modeling are presented in Attachment I2. The
EPC selected for a COPC used in this HHRA is the lower value of the 95 percent UCL
and the maximum detected concentration.

EPCs for each exposure medium are presented in Tables I4-2 through I4-4 for soil at 0 to
2 feet bgs, soil at 0 to 7 feet bgs, and groundwater. A depth of 7 feet means that all the
historical and current soil data are included in the risk assessment and no data were

excluded based on depth.

In shallow groundwater, the EPC for vapor migration modeling, is the maximum
concentration found in any sample. One hypothetical sample was created that consists _d'
of the maximum concentrations for the volatile COPCs and sample that was assumed to
be representative of all groundwater.

I4.3.2 Quantification of Daily Intake

Daily intake is the amount of a chemical that a person could take into his or her body
averaged over the period that he or she could be exposed. Daily intake is estimated by
combining variables, including contact rate, body weight, exposure duration, and
averaging time with the EPC. The calculation using these variables results in an
estimate of daily intake for each exposure pathway.

Daily intakes for reasonable maximum exposure (RME) are intended to represent the
upper end of exposure, and for central tendency exposure (CTE) are intended to
represent more average exposure. Tables I4-5 and I4-6 present the equations and
exposure parameters that were used to estimate daily intake, or dose, for current and
future residential, and construction scenarios for RME and CTE assumptions,
respectively. Site-specific values, EPA default values, and Cal/EPA default values for
exposure parameters were used in this risk assessment. Chemical-specific variables
used in the exposure calculations are provided in Table 114-7(dermal factors for contact
with soil) and Table I4-8 (uptake factors for homegrown produce). The general
equation for calculating intake is shown below:

I-8 Draft Final RI

IRSite 31 Alameda Point July 2007



D = (C x CR x EF x ED) / (BW x AT)

where:

D = dose (miiligram per kilogram [mg/kg] per day)
C = exposure point concentration (mg/kg)
CR = contact rate (kg per day)
EF = exposure frequency (days per year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)

Equations for dermal contact with soil have additional exposure parameters of
adherence and absorption factors. Adherence factors indicate the amount of soil that
adheres to the skin. Absorption factors (Table I4-7) reflect absorption of the chemical
from soil across the skin membrane. According to DTSC (1994) and EPA Region 9
guidance (2004c), the dermal absorption factors were used in conjunction with toxicity
values unadjusted for gastrointestinal absorption.

EPA, Cal/EPA, and the San Francisco Bay' RWQCB default assumptions were used for
current and future residential and construction scenarios.

Concentrations of volatile COPCs in indoor air for residential scenarios were estimated

using shallow groundwater and all soil (0- to 7-foot depth interval) data and the
Johnson and Ettinger model (EPA 2000, 2004d). Modeling input and output for the
Johnson and Ettinger model are presented in Attachment I3.

Default model parameters were used except for the following site-specific input values:

Soil type Sandy clay loam

Vadose zone soil dry bulk density 1.68 grams per cubic centimeter (site-specific
data)

Vadose zone soil total porosity 0.37 (site-specific data)

Vadose zone soil water-filled porosity (].24 cubic centimeter per cubic centimeter
(site-specific data)

Average soil temperature 19.4 degrees Celsius (site-specific)

Residential air exchange rate 0.66 (EPA 1997a, using San Francisco heating
degree days)
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Site-specific assumptions were developed for ingestion of homegrown produce in the
residential scenario. The transfer of COPCs from soil to plants is estimated with an
uptake factor (Table I4-8) (DTSC 1993). Uptake factors for inorganic chemicals were
developed by EPA from empirical data for plant uptake (EPA 1996). For PAHs, field
data are used from studies that measured the concentrations in the soil and in produce
(Sams¢e-Petersen et al. 2002). For other organic chemicals, uptake factors are calculated
from the chemical-specific octanol-water partition coefficient and the organic-carbon-
normalized partition coefficient (DTSC 1993).

Volatile chemicals are not included in this pathway because they are not known to
accumulate appreciably in plants or vegetables. Also, volatile chemicals are not likely
to be persistent in shallow soils where the roots of plants would be able to absorb them.

The exposure frequency for ingestion of homegrown produce was calculated using
20 percent of the total days of exposure frequency for the residential scenario (resulting
in 70 days per year for the RME scenario and 47 days per year for the CTE scenario).
Ingestion rates were selected from EPA guidance (EPA 1997). U.S. EPA estimates that
homegrown fruits and vegetables account for 4 percent and 6.8 percent, respectively, of
receptor diets. Using the 95th percentile of fruit and vegetable intakes (12 grams per
kilogram per day [g/kg-day], and 10 g/kg-day, respectively), a 70 kg adult would
ingest 33.6 and 47.6 grams per day (g/day) of homegrown fruit and vegetables,
respectively, and a 15-kg child would ingest 7.2 and 10.2 g/day, respectively. These
values were summed to provide the total daily intake of homegrown produce. For the
CTE scenario, it was assumed that intakes are 3.4 g/kg-day for fruit and 4.3 g/kg-day
for vegetables. These values are for total produce intake, and represent the edible
portions of the produce (EPA 1997).

I5 Toxicity Assessment

The objective of the toxicity assessment is to assess the relationship between daily
intake and toxic response. The toxicity assessment identifies toxicity values for each
COPC and the type of effect each COPC is capable of producing. Toxicological effects
fall into two categories: those that could potentially cause cancer (carcinogens) and
those that cause other types of adverse health effects (noncarcinogens). Table I5-1
tabulates the toxicity values for carcinogens and noncarcinogens, respectively. Toxicity
profiles for COPCs from the Agency for Toxic Substances and Disease Registry are
presented in Attachment I4.

The toxicity value for carcinogenic effects is called a cancer slope factor (CSF), and the
toxicity value for noncarcinogenic effects is called a reference dose (RfD). Chemicals
that show a potential for both carcinogenic and noncarcinogenic health effects are
assigned both CSFs and RfDs.
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Toxicity values are specific to the route of exposure (i.e., oral, inhalation, or dermal
routes). Oral toxicity values were used in a route-to-route extrapolation for dermal
values consistent with practices by EPA Region 9 (EPA 2004a) except that the
adjustment to the oral RfD for cadmium for dermal absorption was not made. The
implications of this are discussed in the Section I7, Uncertainty Analysis.

I5.1 Toxicity Values for Carcinogens

CSFs express the relationship between daily intake and the potential for an increase in
cancer in people or a response associated with cancer in animals. CSFs are developed
by EPA with a mathematical model that uses data from the results of human
epidemiological studies or laboratory animal studies.

Most of the CSFs are developed from data on laboratory animals that are exposed to the
maximum dose that they can tolerate for relatively short periods. This is intended to be
protective, as human receptors are more often exposed to much lower levels over long
periods of time. To account for any uncertainty in calculating CSFs using this method,
EPA uses the 95 percent UCL of the average CSF to assure that any actual risk, if any
exists, will be less than the estimated risk. Table I5-1 presents the CSFs for the COPCs.

I5.2 Toxicity Values for Noncarcinogenic Effects

The potential for noncarcinogenic health effects is estimated using a toxicity value
known as the RfD. Each RfD is associated with a specific adverse health effect (e.g.,
central nervous system damage).

For noncarcinogenic effects, risk estimates assume a concentration below which there is
little potential for adverse health effects over the exposure period. That concentration is
referred to as the threshold concentration. RfDs are derived from either human or

animal studies and are adjusted using uncertainty factors. The RfD is calculated from
the highest long-term exposure level that did not cause adverse effects. An uncertainty
factor is applied to the RfD to allow for any uncertainty, such as using data from
animals to predict effects on humans. Uncertainty factors range from 10 to 10,000,
depending on the confidence level associated with the data. The resulting RfD is used
to characterize the risk. Table I5-1 presents the RfDs for the COPCs.

Also, the health effects of iron are not considered additive with other metals. The RfD

for iron is provisional. Iron is a required nutrient and the required daily level is highest
for pregnant women (30 mg/day or 0.44 mg/kg/day) and children (6 to 15 mg/day).
The bioavailability of the iron is a key factor. Bantu men who drank iron at a rate of 50-
100 mg a day in beer showed effects on the liver while people in Ethiopia with an
average daily intake of 471 mg/day from food showed no adverse health effects of iron.
The RfD is not based on adverse health effects but on healthy people with normal levels
of iron in their blood. The RfD of 0.3 mg/kg/day (15 mg/day for 70 kg adult) is an
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upper estimate of intake of iron in healthy adults and children in the United States
whose iron levels are within the normal range. Based on this RfD, the hypothetical
exposure to an adult who ingests 100 mg of soil a day, if all the iron in soil is in a
soluble form, would double their intake of iron to 30 mg/day. However, this is the
recommended daily dose for pregnant women so it is unlikely that such as increase, if it
occurred at all, would have an adverse health effect. Therefore, there is evidence that

the RfD overstates the possible health effects of iron.

I5.3 Toxicity Values for Lead

Exposures to lead in soil were evaluated using DTSC's Lead Risk Assessment
Spreadsheet Version 7 (LeadSpread 7) (DTSC 1999). This model calculates a value that
represents a safe concentration of lead in soil for children that is protective for a
combined exposure to lead in the air, drinking water, food, and soil. The acceptable
blood lead concentration is 10 micrograms per deciliter. Modeling output and
supporting input documentation are presented in Attachment I5.

Site-specific DTSC values for lead in soil of 184 mg/kg with a scenario including
ingestion of homegrown produce and 322 mg/kg without ingestion of homegrown
produce were calculated using local concentrations for lead in outdoor air and drinking
water supply (DTSC 1999). The closest monitoring stations to Alameda with ambient

toxics data for lead are the San Francisco Arkansas Street station (14.7 miles west), the
Richmond 13th Street station (17.5 miles northeast), and the San Pablo station (17.8
miles northeast). The maximum lead concentration reported in the last 5 years (0.055
micrograms per cubic meter reported in 2000 at the San Francisco station) was selected
as representative of lead in air at Alameda Point (California Air Resources Board 2004).
The East Bay Municipal Utility District's Annual Water Quality Report, Year 2003,
presents chemical concentrations in the drinking water supply for the City of Alameda.
The value for lead is 7 micrograms per liter (_tg/L).

I5.4 Sources of Toxicity Criteria

The toxicity values used in this risk assessment were obtained from the table of PRGs
published by EPA Region 9 (EPA 2004c) and confirmed by a review of the EPA
Integrated Risk Information System (IRIS)database (EPA 2006). Values in IRIS are
given preference by EPA Region 9. PRGs based on provisional toxicity values cannot be
confirmed as these data are not available to the public.

Toxicity values developed by Cal/EPA were also used in the risk assessment. The
Cal/EPA CSFs for carcinogens are listed in the Office of Environmental Health and
Hazard Assessment toxicity database, accessible at http://www.oehha.ca.gov/risk/
ChemicalDB/index.asp. The Navy agrees at this time to evaluate Cal/EPA toxicity
values but clearly and expressly reserves the right to evaluate the legal and technical
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justification for these values, and accept or reject them, before or at the time of the Navy
cleanup decisions.

Total chromium samples were evaluated with a slope factor modified in accordance
with the EPA Region 9 PRGs to account for the presence of hexavalent chromium.

When no toxicity value was available for a chemical, a value for another chemical of
similar structure or chemical class was assigned based on chemical or structural
similarity. Table I5-2 identifies chemicals without toxicity values and their chemical
surrogates.

Many of the toxicity values are provisional and have not gone through the formal
review process used by EPA for IRIS. The impact of provisions toxicity values is
discussed in Section I7, Uncertainty Analysis.

I6 Risk Characterization

The risk characterization combines the amount of exposure with the toxicity value into
a numerical risk estimate. EPA and Cal/EPA risk estimates do not predict actual health
effects but are a tool for risk managers in these agencies to help them make decisions on
whether action should be taken to reduce exposure. Risk assessment calculations are
intentionally designed so that any actual risk, if present, will be less than the risk
calculated in the risk assessment and could be zero. The calculations for each exposure
pathway are presented and then summarized in Tables I6-1 through I6-37.

The risk estimate for potential carcinogenic effects is an individual excess cancer risk.
This represents the probability that an individual could have an increased risk of cancer

above his/her background risk. A risk of I x 10-6means that each individual has a 1 in
1,000,000 probability that his/her risk of incurring cancer will increase above their
baseline cancer risk. I

In accordance with EPA OSWER Directive 9355.0-30, the risk management range is
between 10.6 and 10.4.

• Cancer risks below 10-6are considered insignificant. /

• Cancer risks within the risk management range (10 -6 to 10-4)ar_ evaluated based
on site-specific factors to determine if steps are needed to reduce exposure. The
site-specific information that could be considered by risk mancigers is discussed
in Section I7, Uncertainty Analysis.

• Cancer risks above 10-4could require action to prevent unacce _table exposure
from occurring now or in the future.
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Noncancer adverse health effects for individual chemicals are expressed as hazard

quotients (HQs) or hazard index (HI) values when HQ values are added together. (HI
values are the sum of HQs for individual chemicals.) Noncancer HQs are only added
together for chemicals that affect the same target organs. HQ and HI values do not
represent probabilities but estimate whether the daily intake is above (HI>l) or below
(HI<l) an acceptable daily amount, i.e., an amount unlikely to produce any adverse
health effects over a lifetime. HI values above I are evaluated closely and could
warrant action to reduce exposure.

The following sections present the cancer risk characterization results for current and

future residential and construction scenarios. The cancer risks calculated using EPA
and Cal/EPA toxicity factors are presented for all exposure pathways except the
residential use of groundwater. For residential use of groundwater, the values taken
from the groundwater RI/FS were calculated using Cal/EPA toxicity factors available
at that time (ERRG 2004).

Risk drivers are chemicals with a cancer risk at or above I x 10-6or a noncancer HI value

of I or close to 1. The calculations and summary tables are presented in the Section I6
tables as follows:

• Current Residential Cancer and Noncancer Risk Tables - I6-1 through I6-12;

• Future Residential Cancer and Noncancer Risk Tables - I6-13 through I6-24; and

• Construction Worker Cancer and Noncancer Risk Tables - I6-25 through I6-36.

I6.1 Cancer Risks - Current Residential Scenario

The total RME cancer risks (including background) for EPA and Cal/EPA are 6 x 10.5
and 4 x 10-4,respectively. The total RME cancer risks rank-ordered by exposure
pathway for EPA and Cal/EPA, respectively, are as follows:

• Ingestion of soil (3 x 10-5and 2 x 10-4);

• Ingestion of homegrown produce (2 x 10-5and I x 10-4);

• Dermal contact with soil (4 x 10-6and 2 x 10-5);

• Inhalation of vapors in indoor air (8 x 10-7and I x 10-5);and

• Inhalation of particulates and vapors in outdoor air (3 x 10-7and 5 x 10-7).

The majority of the risk (about 90 percent) is associated with arsenic in soil. The total
risk for arsenic is 5 x 10.5 for EPA and 3 x 10-4for Cal/EPA. Benzo(a)pyrene, Aroclor
1260, and dieldrin are also risk drivers (Table I6-7). Cadmium and the PCB, Aroclor
1016, are also risk drivers for Cal/EPA (Table I6-8). Most of the risk for organic
chemicals is associated with the homegrown produce.
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In indoor air, the EPA risk (8 x 10-7) is below the risk management range, and Cal/EPA
risk (1 x 10-5) is within the range. The majority (90 percent) of the Cal/EPA risk is due
to naphthalene in shallow groundwater at the maximum concentration found in any
sample. A discussion of the range of cancer risks across Site 311is included in the
Section I7, Uncertainty Analysis.

The total EPA and Cal/EPA CTE cancer risks (including background risks) for the
current residential scenario are I x 10-5and 8 x 10-5,respectively.

I6.2 Cancer Risks - Future Residential Scenario

The total RME and CTE cancer risks (including background) for both EPA and
Cal/EPA are 2 x 10-2. The total RME cancer risks rank-ordered by exposure pathway
for EPA and Cal/EPA, respectively, are as follows:

• Residential use of groundwater (2 x 10-2[Cal/EPA only, ERRG 2004]);

• Ingestion of soil (3 x 10.5and 2 x 10 -4) ;

• Ingestion of homegrown produce (2 x 10.5and I x 10-4),

• Dermal contact with soil (5 x 10.6and 2 x 10-_);

• Inhalation of vapors in indoor air (8 x 10-7and I x 10-_);and

• Inhalation of particulates and vapors in outdoor air (4 x 10.7 and 6 x 10-7).

Exposure pathways with cancer risks at or above the risk management range include
residential use of groundwater (ingestion and inhalation while showering), ingestion of
homegrown produce (Cal/EPA only), and ingestion of soil (Cal/EPA only). Most of
the total cumulative risk (99 percent) is associated with benzene in groundwater. Note
that the groundwater RI/FS report for OU-5 (ERRG 2004) based the cancer risk for
residential use of groundwater on the Cal/EPA toxicity values. The EPA toxicity value
for benzene would result in a risk that is approximately three times lower than the
Cal/EPA value but still well above the risk management range.

The remaining cancer risks are generally identical to those for the current resident, with
the minor exceptions of a slight increase in EPA risks for dermal contact with soil and
inhalation of outdoor air from dust for COPCs in the 0- to 7-foot depth interval.

I6.3 Cancer Risk - Construction Worker Scenario

EPA and Cal/EPA cancer risks are 2 x 10 .6and 6 x 10-6,respectively, for both RME and
CTE. For EPA, chromium has the highest individual cancer risk at I x 10-6. The
Cal/EPA risk drivers are arsenic and chromium.
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I6.4 Cancer Risks - Without Arsenic and Cadmium

EPA and Cal/EPA make risk management decisions considering cancer risk without
ambient metals, so it is appropriate to present the cancer risk without metals present at
ambient concentrations. Arsenic and cadmium are cancer risk drivers and ambient

metals as defined by DTSC policy (Appendix H2).

The risk estimates without arsenic and cadmium are as follows (Table I6-37).

• The current residential site-specific cancer risk, without arsenic and cadmium in
soil, is within the risk management range with an EPA cancer risk of 7 x 10-6 and
a Cal/EPA cancer risk of 3 x 10.5 (Table 6-2 in main RI report).

• The future residential site-specific cancer risk, without residential use of
groundwater and without arsenic and cadmium in soil, is within the risk
management range with an EPA cancer risk of I x 10-s and a Cal/EPA cancer
risk of 4 x 10-_(Table 6-2 in main RI report).

The Navy agrees at this time to evaluate Cal/EPA toxicity values but reserves the right

to evaluate the legal and technical justification for these values and accept or reject them
before or at the time of the Navy cleanup decisions.

I6.5 Noncancer and Lead Results

This section presents the noncancer hazard and lead results for current and future
residential and construction scenarios at IR Site 31.

16.5.1 Noncancer Results

The RME HI values for current future and residential scenarios are 5 and 149,

respectively. The noncancer hazard values are based on the most sensitive receptor, a
child from 0 to 6 years of age. Noncancer hazard values are the same for EPA and
Cal/EPA. The RME HI values for the current and future residential scenario are as
follows:

• Residential use of groundwater (145 for future residents only);

• Ingestion of soil (4);

• Inhalation of vapors indoor air (0.4);

• Homegrown produce (0.3);

• Dermal contact with soil (0.1); and

• Inhalation of particulates and vapors in outdoor air (0.02).
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Iron in soil accounts for the majority of the HI value (38 percent) for soil pathways. Iron
is the only metals with an HQ above 1. The health effects of iron are not considered
additive with other COPCs. Iron has a provisional toxicity value that has not been
accepted by EPA or Cal/EPA. There is evidence that there are not any adverse health
effects from increased exposure to iron in soil or food. Also, there is evidence that the
metals other than iron are present at concentrations above Alameda Point background
but not site-specific background, as discussed in Section 4.1.3.3. Without iron and the
ambient metals (arsenic, cadmium, chromium and vanadium), the HI is below 1.

For future residents, the elevated HI is associated with ingestion of benzene and
naphthalene in groundwater. The remainder of the HI value is due to adding the HI
values of the remaining chemicals together.

The RME and CTE HI values for construction scenarios are 0.2 and well below the risk

management level of 1.

I6.5.2 Lead Results

The EPCs of 61.5 and 40.6 mg/kg for the 0- to 2-foot and 0- to 7-foot depth intervals,
respectively, are well below the site-specific DTSC residential values for lead in soil for
children (184 mg/kg for a scenario, including ingestion of homegrown produce and
322 mg/kg for a scenario without ingestion of homegrown produce). The maximum

_' concentration in any sample of 168 mg/kg is also below the DTSC value.

I7 Uncertainty Analysis

Varying degrees of uncertainty exist in each step of the risk assessment process. To
compensate for these uncertainties, EPA has developed toxicity values and exposure
parameters that will not underestimate the risk, if in fact, any risk exists. The following
subsections present the uncertainties specific to the HHRA conducted for IR Site 31 and
evaluate the potential impact of the uncertainties on the calculated risk estimates.

I7.1 Data Evaluation

The data are considered adequate to support the risk assessment. For this 24.9-acre site,
there are 646 soil samples for PAHs from over 160 locations. There are 120 samples for
metals and 123 samples for VOCs, SVOCs, metals, PCBs, and pesticides from 50
locations (see Section 3 of the RI report for sample analyses summaries). There are 16
shallow groundwater samples from 16 locations with analyses for VOCs although some
analytes have fewer samples.

All validated and verified data from the RI and previous investigations were used
except for the PAH data from the environmental baseline survey (EBS) and the field
screening data from EBS, which were not: used.
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Six soil samples were not included in the EPC calculations because the data were not
received from the laboratory until after this step had been completed. However, it is
possible to compare these data to the data that were included and draw conclusions on
the potential that these data would not change the findings of the HHRA with a high
level of confidence. Thirteen metals and one VOC, dichloromethane, were identified

(detected) in the six samples. The maximum concentrations of the metals in these six
samples were well below the maximum concentration in either the 0- to 2-foot or 0- to
7-foot depth intervals for the other 120 samples analyzed. The maximum concentration
of dichloromethane of 0.0058 mg/kg is slightly higher in the six samples than the
maximum of 0.002 mg/kg in either depth interval. Dichloromethane has a noncancer
HI value of 0.000006 for all exposure pathways combined. Increasing the HI three fold
would not impact the finding that the HI value is well below 1.

Manganese was not included in the work plan but was extrapolated by CDM from the
raw data packages. The results are unverified by the laboratory and are estimated. The
health risks associated with manganese are presented in Section 6.1.6.5. The EPC of
1,246 mg/kg for manganese in the upper two feet corresponds with an HI of 0.2 for
current residents and the EPC of 953 mg/kg in the upper 7 feet corresponds to an HI of
0.1 for future residents.

There are four chemicals in the six samples that had reporting (or sample quantitation)
limits below risk-based screening levels that were not identified in any of the 120
samples. These four chemicals are hexachlorobenzene, n-nitrosodiproplyamine,
n-nitrosodimethylamine, and bis(2-chloroethyl)ether. It is unlikely that these chemicals
would be present at IR Site 31. There is no evidence of past releases of hazardous
organic chemicals due to industrial uses or other sources of these chemicals. Organic
chemicals, other than PAHs, were rarely reported.

I7.2 Exposure Assessment

Uncertainties are also associated with the parameters presented as exposure and in the
quantification of exposure. In risk assessment, the actual exposure concentration is the
average concentration that an individual could be exposed to over his or her lifetime. In
soil, the 95 percent UCL is used as the EPC. However, for migration of vapors from
groundwater to indoor air, the maximum concentration of each chemical found in any
sample from any location was used.

Each exposure assumption is designed to estimate the potential risk protectively. In
this risk assessment, for example, it was assumed that residents would engage regularly
in activities that would result in exposure for 30 years. It was also assumed that the
individual would be exposed for 24 hours per day for the entire 30-year duration.
Although this scenario is highly unlikely, due to frequency of relocation and time spent
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indoors, it provides a protective estimate of exposure that would overestimate any
actual risk.

Current residential exposure by Coast Guard personnel is likely to be substantially less
than 30 years. The reduction in risk due to shorter residency periods is roughly
proportional. For example, if a more typical exposure period for Coast Guard
personnel is 6 years, then the total EPA and Cal/EPA cancer risks will be 1/5th that
estimated using the standard assumption of 30 years of exposure. In this case, all
cancer risks would be well within the risk management range.

For ingestion of locally grown produce, the uptake of organic chemicals (except PAHs)
was estimated from theoretical equations rather than from field studies; therefore,
uptake may be overestimated.

The potential for a construction worker to be exposed to groundwater was considered
negligible because of standard practices when constructing below the water table.
However, it is possible, given that groundwater occurs as shallow as 7 feet depth, that
construction workers could occasionally come into contact with groundwater. Shallow
groundwater has lower concentrations of chemicals than deeper groundwater but this
potential contact does add uncertainty to the calculations for construction workers.

In comments in the Draft RI - Revision 1, DTSC requested that the exposure
assumptions presented in a recent DTSC note for military sites be used for IR Site 31
(Cal/EPA 2005). The residential exposure assumptions were reviewed because
residential risk is typically used to make the risk management decisions. The DTSC
note recommends a surface area for children which is 10 percent greater than that used
in the HHRA. The greatest change would be a 10 percent increase in the noncancer risk
which would not change the risk assessment results or recommendations. Also, the
DTSC note states that these assumptions do not necessarily apply to non-military
facilities which is the case for IR Site 31.

I7.3 Toxicity Assessment

Provisional toxicity values were used for many chemicals for which EPA has not yet
completed the scientific review process. The HI value of 4 for residential direct contact
with soil is due to several COPCS, mainly iron with an HI of 2. The RfD for iron is
provisional and not a peer-reviewed value. Also, HI values are only additive for
chemicals that impact the same target organ. Iron is mainly a concern for overload in
the blood, and no other chemicals have this same health concern.

Toxicity values have been developed to be protective of the most sensitive potential
receptors. However, for some COPCs, CSFs and RfDs are not available. Toxicity
information for surrogate compounds (based on chemical or structural similarity) was
substituted. This may result in an underestimation or overestimation of risk.
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I7.4 Indoor Air Risk Characterization

This subsection discusses the indoor air models and the likelihood that any risk could
be over- or underestimated. The Johnson and Ettinger model for vapor migration into
indoor air is controversial, and scientists are not in agreement that the model has been
adequately validated by field studies.

Exposure via vapor migration from VOCs in groundwater may also be overestimated
because the risk is based on a hypothetical sample that includes the maximum
concentration of each chemical found in any samples. The EPA cancer risk is below the
risk management level of I x 10-6. The Cal/EPA cancer risk is I x 10-sbecause California
considers naphthalene to be a potential carcinogen. High concentrations of naphthalene
(2,030 and 1,700 _tg/L) were found at two locations in the area-wide OU-5/Annex IR-02
groundwater plume. These concentrations are not representative of shallow
groundwater everywhere on IR Site 31. The other nine samples of shallow
groundwater had much lower concentrations. The next highest concentration of
370 _tg/L is associated with a cancer risk close to I x 10-_. All other concentrations
would result in even lower risks.

A study conducted by the U.S. Coast Guard on housing immediately to the north of IR
Site 31 at Parcel 181 concluded that there was no evidence of vapor migration into
indoor air above ambient air concentrations (TtEMI 2002b). Indoor and outdoor air
samples were collected in 2002 from the Coast Guard housing area, including North
Housing located in Parcel 181 of OU-5 (TtEMI 2002b). Outdoor air samples were
collected from five locations in Parcel 181. Indoor air samples, including samples
collected from crawl spaces, were collected from both occupied and unoccupied
residences located in Parcel 181. Indoor air was sampled at 17 locations, and crawl-
space air was sampled at 12 locations.

Statistical analyses of the indoor and outdoor air data were performed to compare
indoor air with outdoor air and crawl-space air with indoor air. Conclusions of this
study are as follows.

• The benzene concentrations in the crawl-space air were lower than in indoor air.
If groundwater is a source of benzene, it would be expected that concentrations
of VOCs in the crawl spaces would exceed the concentrations in the indoor air.

• VOC concentrations in indoor air were consistent with both outdoor air
concentrations and ambient air measurements for benzene in the San Francisco

Bay Area issued by the California Air Resources Board.

These conclusions suggest that although portions of the housing area in Parcel 181 are
located over groundwater plumes containing benzene and naphthalene, the
concentrations of these chemicals in indoor air are not above ambient conditions for the
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San Francisco Bay Area. Risks to human health at OU-5 and adjacent areas are thus not
likely to differ from risks to human health in other areas of the San Francisco Bay Area.

I7.5 Arsenic Risk Characterization

Arsenic at IR Site 31 is ambient in accordance with DTSC policy and separate risks were
calculated without arsenic and other ambient metals (Appendix H2). Similar
concentrations of arsenic are also found in other areas of Alameda Point. The exposure
point concentration for arsenic at IR Site 31 of 11.7 mg/kg (0-8 feet) is similar to the
Alameda Point yellow background data set (which is remote from IR Site 31) at 11.9
mg/kg and lower than that for the adjacent East Housing Area of 16.3 mg/kg. This
section presents other information on the toxicity of arsenic that is relevant to the risk
management decisions.

I7.5.1 Studies on Arsenic Exposure

Studies of children exposed to arsenic in soil indicate that the assumptions used in this
HHRA likely overestimate exposure. This HHRA assumed that children (0 to 6 years of
age) ingest 200 milligrams of soil daily and that 100 percent of the arsenic in the soil is
biologically available. However, more than 24 studies on arsenic in soil show that only
10 to 50 percent (with an average of 30 percent) of the arsenic is actually transferred into
the body (EPA 1996, Ruby et al. 1999, Rodriguez and Basts 1999, Roberts et al. 2002).

The standard approach to exposure via dermal contact assumes that 3 percent of the
arsenic on soil on the skin passes through the skin into the body based on a study with
monkeys (Wester et al. 1993). However, there are studies that indicate that measurable
quantities of arsenic do not pass through the skin, even from water. Arsenic dissolved
in water is more biologically available than arsenic in soil. Studies on people have
shown that arsenic in water used for bathing and showering does not result in an
increase in arsenic in their urine (Knobeloch 2002). In addition, studies of children
exposed to arsenic in soil in Anaconda, Montana, showed that the arsenic in their urine
could be predicted from ingestion of soil alone, indicating that dermal exposure is not
an important route (EPA 1996, Walker and Griffin 1998). Another study of children in
Bingham Creek, Utah, showed that there was no correlation between arsenic in soil on
children's hands and the concentration of arsenic in their urine, indicating that the
dermal route of exposure is not important (University of Cincinnati 1997).

I7.5.2 Arsenic Toxicology

The slope factor for arsenic is based on a study of skin cancer in 40,000 people in
Taiwan who drank well water containing greatly elevated levels of arsenic. Recent
epidemiological studies, however, indicate that using data from exposure at high doses
of arsenic for people with a different nutritional background likely overestimates risks
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at low doses, particularly for United States populations (Lewis et al. 1999; Steinmaus et
al. 2003; Lamm et al. 2003, 2004).

EPA cancer risk assessment methodologies assume that any exposure to a potential
carcinogen, no matter how small, results in an increased risk of cancer. This protective
assumption is made for all carcinogens because there is insufficient information to
support the use of a threshold. A threshold is a lower limit of exposure below which
there will not be an increased incidence of cancer. The World Health Organization
concluded that there is some evidence of a threshold for arsenic (EHGN 2002).

As a result of this approach to arsenic toxicity, the cancer risks associated with arsenic
in soil are almost always below the risk associated with natural background arsenic
levels in the United States. However, there is no evidence that exposure to arsenic in
soil increases the incidence of cancer.

I7.6 Final Groundwater RI/FS for Site 25/IR-02Risk Assessment Results

This section discusses the level of confidence that can be placed on the cumulative
cancer risks and noncancer hazard values when the risks for residential use of
groundwater at IR Site 31 are based on the calculations presented by ERRGin the final
groundwater RI/FS for Site 25/IR-02 (ERRG2004).

The RMEcancer risk for ingestion of groundwater and inhalation while showering from
the groundwater RI/FS is 2 x 10-2, and the HI value is 145. Both these estimates are well
above the risk management range. There is uncertainty in using these estimates as
representative of residential use of groundwater at IR Site 31, but none of the aspects of
this uncertainty would likely result in lower risks. The ERRGcancer risk is based on
benzene and did not consider naphthalene a carcinogen. Also, ERRGdid not include
dermal exposure to groundwater while showering. However, these omissions would
only increase the cumulative risk.

The concentration of benzene in the groundwater used in the ERRGrisk assessment of
494 ,g/L is similar to the maximum concentration of benzene in all groundwater
samples, shallow and deep, at IRSite 31 of 480 _tg/L. The concentration of naphthalene
used in the Site 25/IR-02 RI risk assessment (4,171 _g/L) is similar to the maximum
concentration of naphthalene in all groundwater samples, shallow and deep, at IRSite
31 (4,910 _tg/L). This suggests that cancer risk estimates based on data from
groundwater at IRSite 31 health effects using a 95 percent UCL for residential use of
groundwater could be lower than those estimated in the ERRGrisk assessment.

The migration of vapors from groundwater to indoor air was included twice in the total
cumulative soil and groundwater risk estimates. However, in the calculations from the
groundwater RI/FS, the risks are several orders of magnitude below those for ingestion
and inhalation inside a residence, so that subtracting the risk would not change the total
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cumulative risk. This is also true of the risk from the groundwater-to-indoor-air
pathway for this risk assessment.

I8 Conclusion

The EPA and Cal/EPA cancer risks and noncancer hazards are above the risk
management range when residential use of groundwater is considered. However, it is
unlikely that groundwater will be used as a source of drinking water because the
groundwater is too shallow to meet the sanitary requirements for a drinking water well,
total dissolved solids are high, and the residents are supplied with drinking water from
an off site source. In addition, remediation of the Site 31 groundwater is being
conducted as part of the OU5/IR-02 plume, and the final remedy for OU-5
groundwater prohibits the domestic use of groundwater until remedial goals are met.

Without residential use of groundwater, the cancer risks and noncancer hazards for current and
reasonable future use are associated with exposure to chemicals in soil and indoor and outdoor
air. The cancer risk and noncancer hazards without residential use of groundwater are
discussed below.

EPA and Cal/EPA do not require remediation of metals at concentrations below
background so it is also appropriate to present the cancer risk without metals below

background. The arsenic and cadmium, identified as ambient populations per DTSC
policy, are removed from cancer risk estimates (Appendix H2). The cancer risks
without these metals are below 10-4and range from 7 x 10-6for current residential users
for EPA to 4 x 10.5for reasonable future residential users for Cal/EPA.

The remaining risk is associated with benzo(a)pyrene, PCBs and dieldrin in soil and
VOCs in groundwater. The cancer risk is at or below 10.6without these chemicals. The
factors allowed by EPA guidance which reduce or eliminate concerns for these
chemicals are as follows:

• Benzo(a)pyrene - cancer risks are within the risk management range

• Three other chemicals with risks above 10-6were rarely identified -- PCBs,
(Aroclor 1016 in one of 123 samples; Aroclor 1260 in nine of 123 samples) and
dieldrin in one of 123 samples-and do not represent a widespread concern
(EPA/1989).

• Benzene, naphthalene and other VOCs in groundwater that contribute to vapors
in indoor air will be remediated as part of the OU-5/IR-02 groundwater plume.

Without iron and the ambient metals (arsenic, cadmium, chromium, and vanadium),
the HI is below 1. The health effects of iron are not considered additive with effects of

other metals. There is evidence that there are not any adverse health effects from
increased exposure to iron in soil and food.
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Current residential exposure by Coast Guard personnel is likely to be substantially less
than 30 years used to estimate the cancer risk. If a more typical exposure period for
Coast Guard personnel is 6 years, then the total EPA and Cal/EPA cancer risks will be
one-fifth of that estimated using the standard assumption of 30 years of exposure. In
the case of a typical 6-year exposure, all cancer risks would be well within the risk
management range

Based on the above factors, the EPA and Cal/EPA cancer risks are below the 10-6point
of departure for current residential and reasonable future exposure pathways.

For construction exposure scenarios at IR Site 31, the cancer risks and noncancer hazard
values are within the risk management range and are bellow I x 10-6without ambient
metals.
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Table 13-1

Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Surface Soil (0-2 feet bgs)

ii

]ScenarioTime Frame: Current/Future ]
[M_Uam: Soft I]Exposure Medium: Surface Soft (0-2 feet bgs)

Concentration

Minimum Mmdmum Location Range of Used for Screening COIN3
CAS Concentration* Concentrationa of _um Detection Detection Screening Background Flag Selection or

Chi.mi_ll Number (Qmdifi,_r) (Qualifier) Units Concentration Frequency Limits (Qualifier) Valueb (Y/N) Deletion€
VolatileOr_anle Coml:mnnd_
Acenaphthene 83-32-9 2.30E,-04 J 6.70E-02 mg/kg C3S031B08l 229/326 0.00021 - 0.1325 6.70E-02 NA Y FD
Acenaphthylene 208-96-8 1.80E-04 J 6.40E-02 D mg/kg C3S031B028 2561326 _0,00016- 0.1435 6.40E-02 NA Y FD
Anthracene 120-12-7 2.60E-04 J 1.70E-01 mg/kg C3S031B007 264/326 0.00019 - 0.1214 1.70E-01 NA Y. leD
Benzo(g,h,i)Perylene 191~24-2 9.70E-04 J 1.60E+00 D mg/kg C3S031B028 2961326 0.0001 - 0.1656 1.60E+00 NA Y FD
Dichloromethane 75-09-2 8.00FE04 J 2.00E-03 J mg/kg 3134 4/49 0.005-0.0055 2,00E-03 NA Y FD
Fluorene 86-73-7 1.70E-04 J 5.80E-02 mg/kg 32EDC-21-5 251/326 0.00017 -0.11 5.80E-02 NA Y FD

2-Methylnaphthalene 91-57-6 3.30E-04 J 1.70E-01 mg/kg C3S031B104 261/326 0.00021 - 0.0883 1.70E-01 NA Y FDNaphthalene 91-20-3 5,10E-04 J 1.00E-01 D mg/kg C3S031B028 262/326 0.00021 - 0.11 1.00E-01 NA Y FD
Phenanthrene 85-01-8 8.20E-04 J 5.80E-01 mg/kg C3S031B170 277/326 0.00015 - 0.187_ 5.80E-01 NA Y FD
Pyrene 129-00-0 7.70E-04 J 2.10E+00 D mg/kg C3S031B028 3071326 0.00011 - 0.1766 2.10E+00 NA Y FD
iX_,lenes(total) 1330-20-7 5.00E-04 J 3.00E-03 J m_Jkg 3137 3/49 0.0085-0.013 3.00E-03 NA Y FD
SemivolatileOrsanic Compounds
Benzo(a)Anthracene 56-55-3 3.10E-04 J 7.10E-01 D "mg/kg C3S031B028 280/326 0.00013 - 0.1987 7.10E-01 NA Y FD
Benzo(a)Pyrene 50-32-8 3.50E-04 J 1.20E+00 D mg/kg C3S031B028 302/326 0.00014 - 0.1545 1.20E+00 NA Y FD
Benzo(b)Fluoranthene 205-99-2 6.40E-04 J 1.00E+00 D mg/kg C3S031B028 311/326 !0.00014- 0.1435 1.00E+00 NA Y FD
Benzo(k)Fluoranthene 207-08-9 3.80E-04 J 9.70E-01 D mg/kg C3S031B028 2701326 0.00015 - 0.1987 9.70E-01 NA Y FD
1,2-Benzphenanthracene 218-01-9 6.70E-04 J 1.10E+00 D mg/kg C3S031B028 297/326 0.00015 - 0.187_ 1.10E+00 NA Y FD
Dibenz(A,H)Anthracene 53-70-3 3.20E-04 J 2.10[/-01 D mg/kg C3S031B028 264/326 0.00018 - 0.1545 2.10E-01 NA Y FD
b'luctanthene 206-44-0 7.70E-04 J 1.40E-tO0 D mg/kg C3S031B028 294/326 0.00017 - 0.2097 1.40E+O0 NA Y FD
;Indeno(1,2,3-C,D)Pyren.e 193-39-5 5.50E-04 J 1.50E+00 D mg/kg C3S031B028 274/326 0.00015 - 0.2208 1.50E+O0 NA Y FD
IPesticides/Pol},cldorinated BIphea},ls
Aroclor1016 12674-11-2 4.70E-02 4.70E-02 mg/kg 3138 1/52 0.035-0.035 4.70E-02 NA Y FD

Aroclor1260 11096-82-5 5.0015-03 J 2.00E-02 J mg/kg 3105 8/52 0.034-0.037 2.00E-02 NA Y FD
_4,4-DDD 72-54-8 7.00E-04 J 7.00E-04 J mg/kg 3114 1/52 0.0035-0.0035 7.00E-04 NA Y FD
4.4-DDE 72-55-9 5.00E-04 J 6.00E-03 J mg/kg 3115 3/52 0.0035-0.033 6.00E-03 NA Y FD

4,4-DDT 50-29-3 2.00E-03 J 2.60E-03 J mg/kg 3114 2/52 0.0035-0.0035 2.60E-03 NA Y FD
Dieldrin 60-57-1 5.00E-04 J 5.00E-IM J mg/kg 3114 1/52 0.0035-0.0035 5.00E-04 NA Y FD
EndosulfanSulfate 1031-07-8 4.00E-03 4.00E-03 ms]k_ 178-Z16-001 1152 0.004 - 0.084 4.00E-03 NA Y FD
Metals
Antimony 7440-36-0 3.00E-01 J 3.20E+00 J mg/kg 3101 6/49 5.3-5.7 3.20E400 Y
Arsenic 7440-38-2 3.70E+00 3.26E+01 mg/kg 3144 49/49 0.31-0.38 3.26E+01 Y
Barium 7440-39-3 4.69E+01 4.76E+02 mg/kg 3125 49/49 1-1.3 4.76E+02 Y
Beryllium 7440-41-7 6.50E-03 J 4.60E-01 mg/kg 3123 36/49 0.21-0.25 4.60E-01 Y
;admium 7440-43-9 3.00E-02 J 8.80E-01 mg/kg 3147 46/49 0.21-0.25 8.8013-01 Y
_hromium 7440-47-3 9.80E+00 J 1.76E+02 J mg/kg 3133 49/49 0.51-0.63 1.76E+02 Y
Cobalt 7440-48-4 8.50E+00 2.82E+01 mg/kg 3125 49/49 0.51-0.63 2.82E+01 Y
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Table 13-1

Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Surface Soil (0-2 feet bgs)

Medium: Soil
Exposure Medium: Surface Soft (0-2 feet bgs)

Concentration

Minimum Maximum Location Range of Used for Screening COPC

CAS Concentration a Concentration" of Ma_mum Detection Detection Screening Background Flag Selection or

Chemical Number (Qualifier) (Qualifier) Units Concentration Frequency Limits (Qualifier) Valueb (Y/N) Deletionc
Copper 7440-50-8 1.05E+01 i.18E+02 J mg/kg 3131 49/49 0.51-0.63 1.18E+02 Y
Iron 7439-89-6 1.53F-,+_ 6.70E+04 mg/kg 3140 49149 3.2-35 6.70E+04 Y
Lead 7439-92-1 6.90E+00 1.68E+02 mg/kg 3115 49149 0.31 42.38 1.68E+02 Y

Mercury 7439-97-6 1.30E-01 J 2.00E+00 mg/kg 3133 38/49 0.21-0.46 2.00E+00 Y

Molybdenum 7439-98-7 1.90E,+O0 1.90E+00 mg/kg 3124 1/49 0.22-0.22 1.90E+00 Y
Nickel 7440-02-0 1.19E+O1 J 3.89E+02 J mg/kg 3133 49149 0.3142.38 3.89E+02 Y

Selenium 7782-49-2 1.90E+00 J 3.00E+00 J mg/kg 3101 5/49 0.51-0.56 3.00E+00 Y
Thallium 7440-28-0 4.80E,-01 J 3.30E+00 mg/kg 3131 23149 0.51-0.58 3.30F_,-tO0 Y

Vanadium 7440-62-2 2.19E+01 1.04E+02 mg/kg 3140 49/49 0.51-0,63 1.04E.+02 Y

Zinc .7440-66-6 3.91E+01 2.28E+02 .mg/kg 3147 49149 0.51-0.63 2.28E+02 Y

Notes:
a minimumand maximumdetectedconcentrations

b refer to AppendixH fora discussionon background
c rationalecodec:

selectionreason:

frequencyof detection(FD)
deletionreason:

low frequencyofdetection(LFD)
backgroundcomparison(BKG)

d althoughthischemicalwasfoundto be belowbackgroundlevels, itwasretainedas a COPC at the directionof U.S. EPA

Acrenyms/Abbreviations:
bgs- belowgroundsurface FD - frequencyof detection
BKG- backgroundcomparison LFD - low frequencyof detection
CAS - ChemicalAbstractService mg/kg- milligramsper kilogram
COPC - chemicalof potentialconcern NA- notapplicable
DDD - dJchlorodiphenyldichioroethaneU.S. EPA - UnitedStates EnvironmentalProtectionAgency
DDE - dichlorodiphenyldichloroethene (Y/N) - yes/no
DDT - dichlorodiphenylldchloroethane

ReviewQualifiers:

D - indicatesthesamplewasdilutedbythelaboratory
J - indicatesa valueestimatedbythe laboratory
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Table 13-2

Occurrence, Distribution, and Selection of Chemicals of Potential Concem
Vadose Zone Soil (0-7 feet bgs)

cenario Time Frame: Current/Future i
edium: SoU

xposure Medium: Vadose Zone Soil (0-7 feet bgs_

Concentration

Minimum Ma_mum l_eation Range of Used for Screening COPC

CAS Concentration a Concentration a of Maximum Detection Detection Screening Background Hag Selection or

Chemical N_ml_r (Q._mer) (Q,mlifier) units Concentration Frequency Limits (Qualifier) Valueb (Y/N) Deletion €
Val_fih*Organic Componnd_
Acenaphthene 83-32-9 2.30E-04 J 2.90E+00 D mg/kg C3S03 IB008 454/646 0.00019 - 0.1325 2.90E+00 NA Y FD
Acermphthylene 208-96-8 1.60E-04 J 1.20E+00 D mg/kg C3S031B032 515/646 0.00015 - 0.1435 1.20E+00 NA Y FD
Anthracene 120-12-7 2.30E-04 J 5.00E+00 D mg/kg C3S031B008 5291646 0.00017-0.1214 5.00E+OO NA Y FD

Benzene 71-43-2 1.00E-03 J 3.00E-03 J mg/kg 3145 2/120 0.0065-0.0071 3.00E-03 NA Y FD
Benzo(g,h.i)Perylene 191-24-2 3.40E-04 J 1.30E+01 D mg/kg C3S031B032 5961646 0.000089-0.1656 1.30E+01 NA Y FD
Dichloromethane 75-09-2 8.00E-04 J 2.00E-03 I mgikg 3134 5/120 0.005-0.0055 2.00E-03 NA Y FD
b'luorene 86-73-7 1.70E-04 J 1.80E-01 JD mg/kg C3S03 IB032 4961646 0.00016 - 0.11 1.80E-01 NA Y FD

_.-Methylnaphthalene 91-57-6 2.40E-04 J 2.60E-01 JD mg/kg C3S03 IB032 520/646 0.00019 - 0.0883 2.60E-01 NA Y FD
_aphthalene 91-20-3 2.40E-04 J 1.60E+00 D mgikg C3S031B032 538/646 0.00019 -0.11 1.60E+00 NA Y FD
Phenanthrene 85-01-8 3.10E-04 J 2.40E+01 D mg/kg C3S03 IB008 5691646 0.00014 -0.1876 2.40E+0 i NA Y FD
Pyrene 129-00-0 2.90E-04 J 4.70E+01 D mg/kg C3S031B032 6131646 0.000098 - 0.1766 4.70E+01 NA Y FD

Kvlen_ (total) 1330-20-7 5.00E-04 J 3.00E-03 J m_/k_ 3137 31120 0.0085-0.013 3.00E-03 NA Y FD
5emivn|ati!_ Organic Compounds
Benzo(a)Anthracene 56-55-3 2.30E-04 J 1.50E+01 I) mg/kg C3S031B032 574/646 0.00012 - 0.1987 1.50E+01 NA Y FD
genzo(a)Pyrene 50-32-8 1.70E-04 J 2.10E+01 D mg/kg C3S031B032 600/646 0.00013 - 0.1545 2.10E+0I NA Y FD
Benzo(b)Fluoranthene 205-99-2 2.30E-04 J 1.20E+0I D mg/kg C3S031B032 614/646 0,00013 - 0.1435 1.20E+O1 NA Y FD
Benzo(k)Fluoranthene 207-08-9 2.40E-04 J 1.30E+01 D mg/kg C3S03 IB032 5601646 0,00014 - 0.1987 1.30E+01 NA Y FD

1,2-Benzphenanthracen¢ 218-01-9 1.90E-04 J 1.80E+01 D mgikg C3S031B032 599/646 0,00014 - 0.1876 1.80E+01 NA Y FD
Dibenz(A,hOAnthracene 53-70-3 2.30E-04 J 1.70E+00 D mg/kg C3S031B032 5391646 0.00016 - 0.1545 1.70E.00 NA Y FD

b'luoranthene 206-44-0 3.80E-04 J 3.50E+01 D mg/kg C3S031B032 592/646 0,00016 - 0.2097 3.50E+01 NA Y FD
Indeno(l,2,3-C,D)Pyrene 193-39-5 2.70E-04 J 1.40E+01 D mg/kg C3S03 IB032 5661646 0,00014 - 0,2208 1.40E+01 NA Y FD

Phenol 108-95-2 2.00E-01 J 3.00E-01 J m_;,/k_ 3134 2/120 0.54-0.56 3.00E-OI NA Y FD

Pesttcides/Polychlorinated Biphen_ls
Aroelor 1016 12674-11-2 4.70E-02 4.70E-02 mg/kg 3138 1/123 0.035-0.035 4.70E-02 NA Y FD
Aroelor 1260 11096-82-5 5.00E-03 J 2.00E-02 J mg/kg 3105 91123 0.0344).037 2.00E-02 NA Y FD
*,4-DDD 72-54-8 4.00E-04 J 5.00E-03 J mgikg 3117 3/123 0.0034-0.035 5.00E-03 NA Y FD
*,4-DDE 72-55-9 1.00E-04 J 3.00E-02 J mg/kg 3117 8/123 0.0032-0.035 3.00E-02 NA Y FD
_,,4-DDT 50-29-3 2.00E-04 J 2.60E-03 J mg/kg 3110 5/123 0.0033-0.0035 2.60E-03 NA Y FD

Dieldrin 60-57-1 5.00E-04 J 5.00E-04 J mg/kg 3114 11123 0.0035-0.0035 5.00E-04 NA Y FD
Endosulfan Sulfate 1031-07-8 4.00E-03 4.00E-03 mg/kg 178-Z16-001 1/123 0.0(O-0.084 4.00E-03 NA Y FD

I-Ieptachlor 76-4a,-8 5.00E-04 J 5.00E-04 J m_Jkg 3114 1/123 0.0019-0.0019 5.00E-04 NA Y FD
Metals

Antimony 7440-36-0 1.40E-01 J 3.20E+00 J mg/kg 3101 17/i20 5.3-7.6 3.20E+00 Y
Arsenic 7440-38-2 2.30E+00 4.24E.01 mg/kg 3106 120/120 0.31-0.51 4.24E+01 Y

Barium 7440-39-3 3.09E+01 4.76E+02 mg/kg 3125 1201120 1-1.7 4.76E+02 Y

Beryllium 7440-41-7 6.50E-03 J 6.60E-01 mg/kg 3125 75/120 0.21-0.26 6.60E-01 Y .
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Table13-2
Occurrence,Distribution,andSelectionof Chemicalsof PotentialConcern

VsdoseZoneSoil(0--7feet bgs)

SCenarioTime Frame:Current/Future I
edium:Soil
xpomreM_lium: VadoseZone Soil (0-7 feetbgs_

Concentration

Minimum Maximum Location Range of Used for Screening COPC

CAS Concentration a ConcenWalion" of Maximum Detection Detection Screening Background Flag Selection or

Chemical Number (Qualifier) (Qualifier) Units Concentration Frequency Limits (Qualifier) Value b (Y/N) Deletion €
2admium 7440-43-9 !.70E-02 J 1.50E+00 mg/kg 3125 98/120 0.21-0.34 1.50E+00 Y
2hromium 7440-47-3 3.00E+00 1.97E+02 J mg/kg 3134 120/120 0.51-0.85 1.97E+02 Y
2obalt 7440-48-4 5.50E+00 2.86E+01 mg/kg 3131 120/120 0.51-0.85 2.86E+01 Y

Copper 7440-50-8 3.60E+00 1,18E+02 J mg/kg 3131 120/120 0.51-0.85 1.18E+02 Y
Iron 7439-89-6 1.05E+04 J 6.70E+04 mg/kg 3140 120/120 3.1-5.1 6.70E+04 Y
Lead 7439-92-1 6.10E+00 1.68E+02 mg/kg 3115 120/120 0.31-0.51 !.68E+02 Y
Mercury 7439-97-6 1.30E-01 J 2.40E+00 mg/kg 3146 97/120 0.21-0.67 2AOE+00 Y
Molybdenum 7439-98-7 4.70[/-01 J 2.50E+00 mg/kg 3101 4/120 0.22-0.3 2.50E+00 Y
Nickel 7440-02-0 2.40E+00 4.74E+02 J mg/kg 3134 120/120 0.31-0.51 4.74E+02 Y

Selenium 7782-49-2 8.80E-01 J 3.10E+00 J mg/kg 3101 13/120 0.51-0.65 3.10E+00 Y
Thallium 7440-28-0 4.80E-01 J 3.70E+00 mg/kg 3!03 44/120 0.51-0.85 3.70E+00 Y
Vanadium 7440-62-2 2.09E+01 1.04E+02 mg/kg 3140 120/120 0.51-0.85 1.04E+02 Y
Zinc 7440-66-6 2.75E+01 9.01E+02 mp;,/k[g 3125 120!120 0.51-0.85 9.01E+02 Y

Notes:
a minimumandmaximumdetectedconcentrations

b refertoAppendixH fora discussionon background
c rationalecodes:

selectionreason:

frequencyof detection(FD)
deletionreason:

lowfrequencyofdetection(LFD)
backgroundcomparison(BKG)

0 althoughthischemicalwasfoundto bebelowbackgroundlevels,itwas retainedas a COPCatthedirectionof U.S. EPA

Acronyms/Abbraviations:
bgs- belowgroundsurface FD- frequencyofdetection
BKG- backgroundcomparison LFD- lowfrequencyof detection
CAS- ChemicalAbstractService mg/kg- milligramsperkilogram
COPC- chemicalofpotentialconcern NA- not applicable
DDD- dichlorodiphanyldichloroethaneU.S. EPA- UnitedStatesEnvironmentalProtectionAgency
DDE- dlchlorodiphenyldichloroethene(Y/N)- yes/no
DDT- dichlorediphenyltrichloroathane

ReviewQualifiers:

0 - indicatesthe samplewasdilutedbythe laboratory
J - indicatesa valueestimatedbythe laboratory
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Table 13-3

Occurrence, Distribution, and Selection of Chemicals of Potential Concern •
Groundwater

cenario'Time Frame: Cub'rent/Future I
Medium: Groundwater
Exposure Medium: Groundwater

Concentration

Minimum Maximum Location Range of Used for Screening COPC

CAS Concentration" Concentration a of Maximnm Detection Detection Screening Background Flag Selection or

Chemical Number (Qualifier) (Qualifier) units Concentration Frequency Limits (Qualifier) Valueb (Y/N) Deletion €
Volatile Orphic Compounds
Acenaphthene 83-32-9 3.00E+00 J 1.00E+02 lag/L 3146 6/11 10-500 1.00E+02 NA FD
Acenaphthylene 208-96-8 1.50E+00 J 1.30E+02 pg/L OS-HP-03 6111 10-10 J .30E+02 NA FD
Acetone 67-64-1 3.00E+00 J 3.00E+00 pg/L 3150 2111 50-50 3.00E+00 NA FD
Anthracene 120-12-7 3.00E-01 5.90E+01 lag/L OS-HP-21 9111 10-10 5.90E+01 NA FD
Benzene 71-43-2 6.00E-01 J 1.37E+02 pg/L 3146 14/16 0.5-5 1.37E-14Y2 NA FD

Benzo(g,h,i)perylene 191-24-2 1.00E+00 J 3.70E+01 lag/L OS-HP-03 7111 10-10 3.7013+01 NA FD
Uarbondisulfide 75-15-0 2.70E-01 J 9.60E-01 lag/L OS-HP-05 2/4 2-2 9.60E-01 NA FD
)ibenzofuran 132-64-9 6.00E+00 J 6.00E+O0 lag/L 3146 116 10-10 6.00E+00 NA FD

1,2-Dichloroethane 107-06-2 2.20E,-01 J 3.00E+00 pg/L 3142 2/16 5-5 3.00E+00 NA FD
Dichloromethane 75-09-2 2.20E-01 $ 3.10E-01 pg/L OS-HP-22 2/5 1-2 3.10E-01 NA FD

Ethylbenzene 100-41-4 4.00E-01 J 5.20E+01 lag/L 3146 12/16 0.5-5 5.20E+01 NA FD
Fluorene 86-73-7 2.00E+00 J 4.50E+01 lag/L OS-HP-20 6111 10-10 4.50E+01 NA FD

_,-Isopropyltoluene 99-87-6 1.30E-01 J 1.50E-01 lag/L OS-HP-22 2/5 1-2 1.50E-01 NA FD
Methane 74-82-8 3.00E+03 3.00E+03 pg/L OS-HP-20 1/1 -- 3.00E+03 NA FD

Methylnaphthalene 1321-94-4 3.00E+00 J 1.80E+02 pg/L 3146 6/6 10-500 !.80E+02 NA FD
MTBE 1634-04-4 3.00E-01 J 1.00E+00 lag/I., OS-HP-21 2/5 5-5 1.00E+00 NA FD
Naphthalene 91-20-3 3.00E-01 J 2.03E+03 pg/L 3146 11/11 10-500 2.03E+03 NA FD
Phenanthrene 85-01-8 3.00E-01 J 2.50E+02 gg/L OS-HP-22 11/11 10-500 2.50E+02 NA FD

Pyrene 129-00-0 2.10E+00 J 2.00E+02 pg/L OS-HP-21 10/11 10-10 2.00E+02 NA FD
Styrene 100-42-5 4.00E-01 J 5.00E+00 lag/L 3146 3/16 5-5 5.00E+00 NA FD

toluene 108-88-3 3.00E-01 J 4.00E+01 pg/L 3146 8/16 0.5-5 4.00E+01 NA FD
1,2,4-Trimethylbenzene 95-63-6 3.40E-01 J 9.00E+O0 pg/L 3142 6/16 0.5-5 9.00E+00 NA FD

1,3,5-Trimethylbenzene 108-67-8 3.70E-01 J 4.00E+00 pg/L 3146 4/16 5-5 4.00E+00 NA FD
Xylenes (total) 1330-20-7 2.00E-01 J 7.00E+O1 _ _ la_ 3142 9/16 0.5-5 : 7.00E+01 NA u FD
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Table13-3
Occurrence,Distribution,andSelectionof ChemicalsofPotentialConcern

Groundwater

cenario Time Frame: Current/Future I
Medium:Groundwater
ExposureMedium:Groundwater

Notes:
a minimumandmaximumdetectedconcentrations

b refertoAppendixJ fora discussionon background
rationalscodes:

selectionreason:
frequencyof detection(FD)

deletionreason:

lowfrequencyofdetection(LFD)
backgroundcomparison(BKG)

d althoughthischemicalwas foundtobebelowbackgroundlevels,itwasretainedasa COPCat thedirectionof U.S. EPA

Acronyms/Abbreviations:
BKG- backgroundcomparison
CAS- ChemicalAbstractService
COPC- chemicalof potentialconcem
FD- frequencyofdetection
LFD- lowfrequencyof detection
MTBE- methylten-butylether
pg/1.- microgramsper liter
NA- notapplicable
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency

(Y/N)- yes/no

ReviewQualifiers:
J - indicatesa valueestimatedbythe laboratory
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Table 14-1

Selectionof ExposurePathways

Scenario Exposure Receptor Receptor Exposure Type of RationaleforSelection or Exclusion

Time Frame Medium Point Population Age Route Analysis of Exposure Pathway
Current Vadosezone soil Outdoor/Indoor Residential Child/Adult Ingestionof soil Quantitative Potentiallycomplete

(0-2 feet bgs) Dermalcontact withsoil Quantitative Potentially complete

Inhalation of volatiles in indoorair Quantitative Potentially complete

Inhalation of volatiles inoutdoorair Quantitative Potentially complete

Inhalationof particulatesinoutdoorair Quantitative Potentially complete

Ingestionof homegrownproduce Quantitative Potentially complete

Future Vadose zonesoil Outdoor/Indoor Residential Child/Adult Ingestionof soil Quantitative Potentiallycomplete

(0-7 feet bgs) Dermalcontact withsoil Quantitative Potentiallycomplete

Inhalation of volatiles in indoor air Quantitative Potentially complete

Inhalationof volatiles inoutdoorair Quantitative Potentiallycomplete

Inhalationof particulates inoutdoor air Quantitative Potentiallycomplete

Ingestionof homegrownproduce Quantitative Potentiallycomplete

Outdoor Construction Adult Ingestionof soil Quantitative Potentiallycomplete

Dermalcontact withsoil Quantitative Potentiallycomplete

Inhalationof volatiles inoutdoor air Quantitative Potentiallycomplete

Inhalation of particulates inoutdoor air Quantitative Potentiallycomplete

Current Groundwater Outdoor/Indoor Residential Child/Adult Inhalationof volatiles inindoor air Quantitative Potentiallycomplete

Future Groundwater Outdoor/Indoor Residential Child/Adult Ingestionof groundwater ERRG2004 Regulatoryrequirement

Inhalationof vapors whileshowering ERRG2004 Regulatoryrequirement

Inhalationof volatiles inindoor air Quantitative Potentially complete

Outdoor Construction Adult Dermalcontactwith groundwater None Exposure is transient and minimal

Acronym/Abbreviation:
bgs - belowgroundsurface
ERRG - Engineedng/RemediationResourcesGroup, Inc.

Reterence:
ERRG2004. GroundwaterRemedialInvestigation/FeasibilityStudy.AlamedaPointSite25/AnnexIR-02. Final.October.



Table 14-2
ExposurePoint ConcentrationSummary

SurfaceSoil (0-2 feet bgs)

Scenario Time Frame: Currenl/Future [

Medium: Soil J[Exposure Medium: Surface Soil (0-2 feet bgs)

EXPOSURE POINT CONCENTRATION
Arithmetic 95% MaJdmum

Chemical Units Mean UCL !Concentration Value Method Rationale*

Vnl_tile Or_wanieCampouilds
Acenaphthene mg/kg 1.85E-02 2.94E-02 6.70E-02 2.94E-02 Statistics U.S. EPA guidance
Acenaphthylene mg/kg 1.93E-02 3.01E-02 6.40E-02 3.01E-02 Statistics U.S. EPA guidance
Anthracene mg/kg 2.45E-02 3.58E-02 1.70E-01 3.58E-02 Statistics U.S. EPA guidance

Benzo(g,h,i)Perylene mg/kg 7.83E-02 9.49E-02 1.60E+00 9.49E-02 Statistics U.S. EPA guidance
Dichloromethane mg/kg 2.46E-03 2.77E-03 2.00E-03 2.00E-03 Maximum U.S. EPA guidance
Fluorene mg/kg 1.91E-02 3.00E-02 5.80E-02 3.00E-02 Statistics U.S. EPA guidance
2-Methylnaphthalene mg/kg 2.20E-02 3.31E-02 1.70E-01 3.31E-02 Statistics U.S. EPA guidance
Naphthalene mg/kg 2.16E-02 3.24E-02 1.00E-01 3.24E-02 Statistics U.S. EPA guidance
Phenanthrene mg/kg 5.62E-02 6.94E-02 5.80E-01 6.94E-02 Statistics U.S. EPA guidance
Pyrene mg/kg 1.11E-01 1.38E-01 2.10E+00 1.38E-01 Statistics U.S. EPA guidance

Xylenes (total) mg;/kl_ 4.91E-03 5.59E-03 3.00E-03 3.00E-03 Maximum U.S. EPA _uidance
SemivolatileO_anic Coin]rounds
Benzo(a)Anthracene mg/kg 5.27E-02 7.10E-02 7.10E-01 7.10E-02 Statistics U.S. EPA guidance
Benzo(a)Pyrene mg/kg 6.96E-02 9.53E-02 1.20E+00 9.53E-02 Statistics U.S. EPA guidance
Benzo(b)Fluoranthene mg/kg 7.25E-02 9.06E-02 1.00E+00 9.06E-02 Statistics U.S. EPA guidance
Benzo(k)Fluoranthene mg/kg 5.13E-02 7.12E-02 9.70E-01 7.12E-02 Statistics U.S. EPA guidance
1,2-Benzphenanthracene mg/kg 8.79E-02 1.11E-01 1.10E+00 1.11E-01 Statistics U.S. EPA guidance
Dibenz(A,l-l)Anthracene mg/kg 2.88E-02 4.02E-02 2.10E-01 4.02E-02 Statistics U.S. EPA guidance
Fluoranthene mg/kg 9.86E-02 1.37E-01 1.40E+00 1.37E-01 Statistics U.S. EPA guidance

lndeno(1,2,3-C,D)Pyrene mg/kg 6.91E-02 9.72E-02 1.50E+00 9.72E-02 Statistics U.S. EPA _:uidance
Pestiddes/Pol_,chlorinated Biphen_ls
Aroclor 1016 mg/kg 1.87E-02 2.12E-02 4.70E-02 2.12E-02 Statistics U.S. EPA guidance
Aroclor 1260 mg/kg 1.69E-02 1.92E-02 2.00E-02 1.92E-02 Statistics U.S. EPA guidance

4,4-DDD mg/kg 1.23E-02 1.65E-02 7.00E-04 7.00E-04 Maximum U.S. EPA guidance
4,4-DDE rng/kg 1.19E-02 1.62E-02 6.00E-03 6.00E-03 Maximum U.S. EPA guidance
4,4-DDT mg/kg 1.23E-02 1.65E-02 2.60E-03 2.60E-03 Maximum U.S. EPA guidance
Dieldrin mg/kg 1.23E-02 1.65E-02 5.00E-04 5.00E-04 Maximum U.S. EPA guidance
Endosulfan Sulfate mg/kg 2.05E-02 2.76E-02 4.00E-03 4.00E-03 Maximum U.S. EPA _uidance
Metals

Antimony mg/kg 1.47E+00 2.21E+00 3.20E+00 2.21E+00 Statistics U.S. EPA guidance
Arsenic mg/kg 1.12E+01 1.25E+01 3.26E+01 1.25E+01 Statistics U.S. EPA guidance
Barium mg/kg 2.18E+02 2.44E+02 4.76E+02 2.44E+02 Statistics U.S. EPA guidance

Beryllium mg/kg 1.79E-01 2.45E-01 4.60E-01 2.45E-01 Statistics U.S. EPA guidance
Cadmium m_,/kg 3.45E-01 3.90E-01 8.80E-01 3.90E-01 Statistics U.S. EPA guidance

( ,o,1 (



( t (
Table 14-2

Exposure Point Concentration Summary
Surface Soil (0-2 feet bgs)

Scenario Time Frame: Current/Future I
Medium: Soil
Exposure Medium: SurfaceSoil (0-2 feet b_)

EXPOSUREPOINT CONCENTRATION
Arithmetic 95% Maximum

Chemical Units Mean UCL Concentration Value Method Rationale*

:Chromium mg/kg 4.65E+01 5.39E+01 1.76E+02 5.39E+01 Statistics U.S. EPA guidance
Cobalt mg/kg 1.50E+01 1.61E+01 2.82E+01 1.61E+01 Statistics U.S. EPA guidance
Copper mg/kg 4.42E+01 5.00E+01 1.18E+02 5.00E+01 Statistics U.S. EPA guidance
Iron mg/kg 3.84E+04 4.13E+04 6.70E+04 4.13E+04 Statistics U.S. EPA guidance
Lead mg/kg 3.64E+01 6.15E+01 1.68E+02 6.15E+01 Statistics U.S. EPA guidance
Mercury mg/kg 4.24E-01 5.09E-01 2.00E+00 5.09E-01 Statistics U.S. EPA guidance
Molybdenum mg/kg 1.55E-01 3.16E-01 1.90E+00 3.16E-01 Statistics U.S. EPA guidance
Nickel mg/kg 6.19E+01 1.07E+02 3.89E+02 1.07E+02 Statistics U.S. EPA guidance
Selenium mg/kg 5.31E-01 9.37E-01 3.00E+00 9.37E-01 Statistics U.S. EPA guidance
Thallium mg/kg 1.09E+00 1.69E+00 3.30E+00 1.69E+00 Statistics U.S. EPA guidance
Vanadium mg!kg 5.34E+01 5.79E+01 1.04E+02 5.79E+01 Statistics U.S. EPA guidance

Zinc mg/kg 1.12E+02 1.32E+02 2.28E+02 1.32E+02 Statistics I.J.S.E,PA_uidance

Note:
* themaximumpositivedetectionwasusedas theexposurepointconcentrationwhenthe95%UCLexceededthemaximumpositivedetection

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichlorodiphenyldichloroethane
DDE- dichlorodiphenyldichloroethene
DDT- dichlorodiphenyltrichlorOethane
mg/kg-milligramsperkilogram
UCL- upperconfidencelimit
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 14-3
ExposurePoint ConcentrationSummary

Vadoee Zone Soil (0-7 feet bgs)

ScenarioTimeFrame: Current/Future [
Medium:Soll IExposure Medium:Vadose ZoneSoil (0-7 feet bgs)

EXPOSUREPOINT CONCENTRATION
Arithmetic 95% Maximum

Chemical Units Mean UCL Concentration Value Method Rationale*

Vo_f!le Ol'_ani¢ Compounds
Acenaphthene mg/kg 1.87E-02 3.92E-02 2.90E+00 3.92E-02 Statistics U.S. EPAguidance
Acenaphthylene mg/kg 1.86E-02 2.98E-02 1.20E+00 2.98E-02 Statistics U.S. EPAguidance
Anthracene mg/kg 3.15E-02 6.81E-02 5.00E+00 6.81E-02 Statistics U.S. EPAguidance
Benzene mg/kg 2.59E-03 2.73E-03 3.00E-03 2.73E-03 Statistics U.S. EPA guidance
Benzo(g,h,i)Perylene mg/kg 1.62E-01 2.96E-01 1.30E+01 2.96E,-01 Statistics U.S. EPAguidance
Dichloromethane mg/kg 2.55E-03 2.74E-03 2.00E-03 2.00E-03 Maximum . U.S. EPAguidance
Fluorene mg/kg 1.46E-02 2.07E-02 1.80E-01 2.07E-02 Statistics U.S. EPAguidance
2-Methylnaphthalene mg/kg 1.60E-02 2.23E-02 2.60D01 2.23E-02 Statistics U.S. EPAguidance
Naphthalene mg/kg 2.33E-02 3.77E-02 1.60E+00 3.77E-02 Statistics U.S. EPAguidance
Phenanthrene mg/kg 1.01E-01 2.65E-01 2.40E+01 2.65E-01 " Statistics U.S. EPAguidance
Pyrene mg/kg 3.30E-01 7.82E-01 4.70E+01 7.82E-01 Statistics U.S. EPAguidance
X_lenes(total) mffkl[ 5.14E-03 5.50E-03 3.00E-03 3.00E-03 Maximum U.S. EPA _uidance
SemivolafileOrganicCornIrounds
Benzo(a)Anthracene mg/kg 1.03E-01 2.24E-01 1.50E+01 2.24E-01 Statistics U.S. EPAguidance
Benzo(a)Pyrene mg/kg 1.62E-01 3.41E-01 2.10E+01 3.41E-01 Statistics U.S. EPAguidance
Benzo(b)Fluoranthene mg/kg 1.33E-01 2.41E-01 1.20E+01 2.41E-01 Statistics U.S. EPA guidance
Benzo(k)Fluoranthene mg/kg 1.05E-01 2.15E-01 1.30E+01 2.15E-01 Statistics U.S. EPAguidance
1,2-Benzphenanthracene mg/kg 1.49E-01 2,98E-01 1.80E+01 2.98E-01 Statistics U.S. EPAguidance
Dibenz(A,H)Anthracene mg/kg 2.91E-02 4.45E-02 1.70E+00 4.45E-02 Statistics U.S. EPA guidance
Fluoranthene mg/kg 2.57E-01 5.88E-01 3.50E+01 5.88E-01 Statistics U.S. EPAguidance
Indeno(l,2,3-C,D)Pyrene mg/kg 1.52E-01 2.86E-01 1.40E+01 2.86E-01 Statistics U.S. EPAguidance
Phenol mg/k[ 1.33E+01 2.70E+01 3.00E-01 3.00E-01 Maximum U.S. EPA [_uidance
Pestiddes/Pol_chlorinatedBiphen_ls
Aroclor 1016 mg/kg 1.88E-02 1.99E-02 4.70E-02 1.99E-02 Statistics U.S. EPAguidance
Aroclor 1260 mg/kg 1.79E-02 1.91E-02 2.00E-02 1.91E-02 Statistics U.S. EPAguidance
4,4-DDD mg/kg 8.85E-03 1.19E-02 5.00E-03 5.00E-03 Maximum U.S. EPAguidance
4,4-DDE mg/kg 8.84E-03 1.19E-02 3.00E-02 1.19E-02 Statistics U.S. EPAguidance
4,4-DDT mg/kg 8.96E-03 1.20E-02 2.60E-03 2.60E-03 Maximum U.S.EPAguidance
Dieldrin mg/kg 8.96E-03 1.20E-02 5.00E-04 5.00E-04 Maximum U.S. EPAguidance
EndosuifanSulfate mg/kg 1.49E-02 2.00E-02 4.00E-03 4.00E-03 Maximum U.S. EPAguidance
Heptachlor mg/kg 5.07E-03 6.78E-03 5.00E-04 5.00E-04 Maximum U.S.EPA guidance
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Table 14-3

Exposure Point Concentration Summary

Vadose Zone Soil (0-7 feet bgs)

S_nario Time Frame:' Current/Future .... [
Medium: Soil
Exposure Medium: Vadose Zone Soil (0-7 feet b_s)

EXPOSURE POINT CONCENTRATION
Arithmetic 95% Maximum

Chemical Units Mean UCL Concentration Value Method Rationale*
Metals

Antimony mg/kg 1.62E+00 2.10E+00 3.20E+00 2.10E+00 Statistics U.S. EPA guidance
Arsenic mg/kg 1.06E+01 1.17E+01 4.24E+01 1.17E+OI Statistics U.S. EPA guidance

Barium mg/kg 1.67E+02 1.84E+02 4.76E+02 1.84E+02 Statistics U.S. EPA guidance
Beryllium mg/kg 1.98E-01 2.53E-01 6.60E-01 2.53E-01 Statistics U.S. EPA guidance
Cadmium mg/kg 2.75E-01 3.08E-01 1.50E+00 3.08E-01 Statistics U.S. EPA guidance
Chrorrdum mg/kg 5.77E+01 6.38E+01 1.97E402 6.38E+01 Statistics U.S. EPA guidance
Cobalt mg/kg 1.49E+01 1.57E+01 2.86E+01 1.57E+01 Statistics U.S. EPA guidance
Copper mg/kg 3.54E+01 3.88E+01 1.18E+02 3.88E+01 Statistics U.S. EPA guidance
Iron mg/kg 3.39E+04 3.86E+04 6.70E+04 3.86E+04 Statistics U.S. EPA guidance

Lead mg/kg 2o84E+01 4.06E+01 1.68E+02 4.06E+01 Statistics U.S. EPA guidance
Mercury mg/kg 6.24E-01 7.06E-01 2.40E+00 7.06E-01 Statistics U.S. EPA guidance
Molybdenum mg/kg 1.58E-01 2.68E-01 2.50E+00 2.68E-01 Statistics U.S. EPA guidance
Nickel mg/kg 9.47E+01 1.35E+02 4.74E+02 1.35E+02 Statistics U.S. EPA guidance

Selenium mg!kg 5.19E-01 7.53E-01 3.10E+00 7.53E-01 Statistics U.S. EPA guidance
£hallium mg/kg 8.73E-01 1.23E+00 3.70E+00 1.23E+00 Statistics U.S. EPA guidance
Vanadium mg/kg 4.85E+01 5.12E+01 1.04E+02 5.12E+01 Statistics U.S. EPA guidance
iZinc mg/kg 1.03E+02 1.37E+02 9.01E+02 1.37E+02 Statistics U.S. EPA guidance

Note:

" the maximumpos'divedetectionwasusedas theexposurepointconcentrationwhenthe 95% UCLexceeded themaximumpositivedetection

Acronyms/Abbreviations:
bgs - belowgroundsurface
DDD - dichiorodiphenyldichloroethane
DDE- dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltricbloroethane
mg/kg- milligramsper kilogram
UCL - upperconfidencelimit
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 14-4

Exposure Point Concentration Summary
Groundwater

Scenario Time Frame: Current/Future ]
Medium: Groundwater
Exposure Medium: Groundwater

EXPOSURE POINT CONCENTRATION
Arithmetic 95 % Maximum

Chemical Units Mean UCL Concentration Value Method Rationale*

Volatile ,Or_wanicCompounds
Acenaphthene lag/L NA NA 1.00E+02 1.00E+02 Maximum U.S. EPA guidance
Acenaphthylene lag/L NA NA 1.30E+02 1.30E+02 Maximum U.S. EPA guidance
Acetone lag/L, NA NA 3.00E+00 3.00E+00 Maximum U.S. EPA guidance
Anthracene lag/L NA NA 5.90E+01 5.90E+01 Maximum U.S. EPA guidance
Benzene lag/L NA NA 1.37E+02 1.37E+02 Maximum U.S. EPA guidance
Benzo(g,h,i)perylene pg/L NA NA 3.70E+01 3.70E+01 Maximum U.S. EPA guidance
Carbon disulfide lag/L, NA NA 9.60E-01 9.60E-01 Maximum U.S. EPA guidance
Dibenzofuran pg/L NA NA 6.00E+00 6.00E-14)0 Maximum U.S. EPA guidance
1,2-Dichioroethane lag/L NA NA 3.00E+00 3.00E+00 Maximum U.S. EPA guidance
Dichloromethane lag/L NA NA 3.10E-01 3.10E-01 Maximum U.S. EPA guidance

Ethylbenzene Pg/L NA NA 5.20E+01 5.20E+01 Maximum U.S. EPA guidance
Fluorene lag/l-, NA NA 4.50E+01 4.50E+01 Maximum U.S. EPA guidance
4-Isopropyltoluene pg/L NA NA 1.50E-01 1.50E-01 Maximum U.S. EPA guidance
Methane lag/L NA NA 3.00E+03 3.00E+03 Maximum U.S. EPA guidance
Methylnaphthalene lag/L NA NA 1.00E+00 1.00E+00 Maximum U.S. EPA guidance
MTBE lag/L NA NA 1.00E+00 1.00E+00 Maximum U.S. EPA guidance
Naphthalene lag/L NA NA 2.03E+03 2.03E+03 Maximum U.S. EPA guidance
Phenanthrene flg/L NA NA 2.50E+02 2.50E+02 Maximum U.S. EPA guidance
Pyrene lag/L NA NA 2.00E+02 2.00E+02 Maximum U.S. EPA guidance
Styrene pg/L NA NA 5.00E+00 5.00E+00 Maximum U.S. EPA guidance
Toluene lag/L NA NA 4.00E+01 4.00E+01 Maximum U.S. EPA guidance
1,2,4-Trimethylbenzene pg/L NA NA 9.00E+00 9.00E+00 Maximum U.S. EPA guidance
1,3,5-Trimethylbenzene gg/L NA NA 4.00E+00 4.00E+00 Maximum U.S. EPA guidance
Xylenes (total) pg/L NA NA 7.00E+01 7.00E+01 Maximum U.S. EPA guidance

Note:
* themaximumpositivedetectionwas usedas theexposurepointconcentrationwhenthe 95% UCLexceededthe maximumpositivedetection

Acronyms/Alobreviations:
MTBE- methyltert-butylether
pg/L- microgramsper liter
NA- notapplicable
UCL- upperconfidencelimit
U.S. EPA - UnitedStatesEnvironmentalProtectionAgency
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Table 14-5

Reasonable Maximum Exposure Values Used for Oall Intake

Resident Resident Coaslrac/km Intake Equation
Equation Parameter Units Child (a) Adult(b) Worker m_z/kz-day

Ingestionat Soil
Concentrationin soil Cs mg/kg Chemicalspecific Chemical specific Chemicalspecific (Csx CF x IRS x EFx ED) / (BW x AT)
Conversionfactor CF k_,/mg 1.00F__6 u.s._A 2oo4a 1.00E-06 u.s. _A 2_ 1._E-06 u._ _A 2004a
Intakerate IRS rag/day 200 u.s.EPA200_ 100 U.S.EP 2̂00_ 330 RWQCB2005
Exposure frequency E_ days/year 350 U.S. EPA 2004| 350 U.$. EPA 20041 2D RWQCB 2005

Exposuraduration ED years 6 u.s.EPA2004a 24 U.S.EPA2004a 7 RWQCB2005
Bodyweight BW kg 15 us. EPA2_4a 70 U.S.EPA2004a 70 U.S.EPA2_4a
Averagingtime (cancer) ATc days 25,550 u.S _x 2oo_ 25,550 o.S._J'^2o0_ 25,550 u.s. _^ 2_4a

Averagingtime(noncav.cer) ATNc days 2,190 U.S. E_A 2_04a 8,76_ , U.S. EPA 2004t 2555 U.S, EPA 2flO4a
DermalCoatact with Soil

_once_ntrat_nin soil Cs mg/kg Chemicalspecific Chemical specific Chemical speci_ (Csx CF x AF x SA x DAFx EF x ED) / (gW x AT)
_onversionfactor CF kg/mg 1.00F__06 U.s.EPA2004a l .(_)E-06 U.S.EPA2004a 1.0GE-06 U.S.EPA200_
_ce factor AF mg/cm2 0.2 U.S._A 2004a 0.07 U.S.EPA2004a 0.St RWQCB2005

U.S.EPA2004c U.S.EPA2004c
£x_3sodskinarea SA cm2/day 2,800 u_ EP*2004a 5,7(30 u.s. EPA200tt 5,800 RWQCB20O5

U.S.EPA2004c U.S.EPA2_4c

Dermalabsorptionfactor DAF unitless Chemicalspecific DTSC1994 Chemical _ific _ 1994 Chemical specific DTSC1994
U.S.EPA2004a U.S.EPA2004a U.S.EPA_04a

_posure frequency EF days/year 350 u.s.EPA2004a 350 U.S.EPA200,_ 20 RWQCB2O05
_posttreduration ED year_ 6 u.s.t_'A2o04a 24 u.s._J,^2oo4, 7 ewqca zoo5

A_odyweight BW kg 15 u.s.EPA2004a 70 U.S.EPA2004a 70 U.S.EPA2004a
veraginglime (cancer) ATc days 25,550 us._A 2O04a 25,550 U.S._._ 2_4, 25,5.50 U.S.EPA2004a

Aves_ging time (noncancer) ATNc days 2,190 u.s. EPA200_ 8,760 U.S.EPA2G0_a 2555 U.S._A 200_
lahalatimt at Vapers inIndoorAirOriginating from
Groundwater and Soil

[._.orlCelltrationill ilKIcorair C A nlg/nl3 €_hem[calspe¢i['K: u.s.EPA20040 ChelllicajspecilelC U.S.[_'A200_b NA -- (CAX]_Ax_TxE_x_,D)/(BWxAT)
basodon concentrationin
_'ormdwat_or soll
Intakerate IRA m_/hour 0.42 U.S.EP 2̂_04a 0.83 U.S.EPA20_t NA --

Exposuretime El" hom,Oday 24 24 NA --
Exposme frequency EF days/year 350 u.s.EP 2̂_04a 350 U.S._J'^ 20O4. NA --

Exposureduration ED years 6 us. EP 2̂004_ 24 u.S.EPA200_ NA __

Body weight BW kg 15 u.s.EPA2_04a 70 U.S.EPA200_ NA __

Averagingtime (cancer) ATc days 25,550 U.S._^ 20o4, 25,550 U.S.EPA200_ NA __

Averaglngtime (noncancer) AT_c days 2,190 u.s. _J_A200_ 8,760 _& F.PA2_4_ NA --

[nhalaflea at Vapors In OntdeorMr Orig_ltflnll fromSoil

_onoe_mtioninoutdoorair C_ mg/m_ Chemicalspecific u.S.l_X2004a Chemicalspecific u.s._A 2004a Chemicalspecific u.s.l_x2004t (C x̂ IRA xET xEF xF.D)/(BW xAT)
_uedon concentrationinsoil

Intakerate IRA m-Vhour 0.42 U.S._A 200_ 0.83 U.S.EPA20_a 0.83 RWQCB200_

_posme time El" hoor_day 24 24 8

_xposmef_quancy EF days/year 350 u.s.Ep^2oo_ 350 u._ _PA2oo4, 20 RWQ_B2oo5

_xposoredm-ation ED yem,s 6 u.s.EPA2004_ 24 U.S.EPA200tt 7 _WQCB20C6

_ody weight BW kg 15 u.s _A 200_ 70 u.s E_^ 2oo4, 70 u.s. _,^ 20o4a

_veragtngtime (cancer) ATc days 25,550 U.S,_A 2_ 25,550 u.s. I_A2004, 25,550 U.S._A
Averagingtime (noncancer) ATNc days 2.190 U.S.EPA2(_la 8,760 U.S.EPA2004a 2555 U.S.FJ'A

Expe_m_umptlom.xls_s.m Assumptions I of 2



Table 14-5

Reasonable Maximum ExposumValuN Used for I_i] Intake

Resident Resident Comtmodon Intake Equation

Equation Parameter Units Child(a) Adult (b) Worker mll/kg-day
_mlatinn of Soil Particulates

2oncentmtionin soil Cs mg/kg Chemical specific Chemical specific Chemical specific (Cs x PMI0 x IRA x ET x EF x ED) / (BW x AT)
_lak¢ rate IRA mS/hour 0.42 u.s. EPA2004a 0.83 U.S,EPA2004a 0.83 RWQCB20(_

)articulateemissionfactor PEF nd/kg 1.316E+09 u.s. EPA2004a 1.316E+09 U.S.F.P 2̂00_ 1.440E+06 RWQL_2005

_x[_sure time ET hours/day 24 24 8

Exposun: frequency EF days/year 350 U.S.EPA2004a 350 U.S.EPA2004a 20 RWQCB2005

Exposure duration ED years 6 U.S.EPA2004a 24 U.S.EPA2O0_t 7 RWQCB2005

Body weight BW kg 15 u.s.EPA2004a 70 U.S.EPA20C4a 70 U.S.EPA2004a

Averagingtime (_) ATc days 25,550 U.S.EJ'A2o04a 25,550 U.S.EPA2004, 25,550 u.S.EPA2004a

Avea'agingtime (noncancer) ATNc days 2,190 o.s.EPA2o04a 8,760 U.S.EPA2004a 2555 U.S EPA200At

Ingastloa of Homegrown Produce

Concentrationin soil CS mg/kg Chemical specific Chemicalspecific NA -- (CS x UF x IRS x EF x ED) / (BW x AT)

Uptakefactor UF -- Chemical specific SeeTable14-8 Chemicalspecific SeeTable[4-8 NA --

Intakerate IRS kg/day 0.0174 u,s.EPAt_7 0.0812 U.S.EPA1997 NA --

Exposurefrequency El: days/year 70 SeêppeadixI 70 S¢€AppendixI NA --

Ex_sure duration ED years 6 u.s.EP 2̂oo_ 24 u.s. _A 20o4t NA --

Body weight BW kg 15 u.s.EPA2004a 70 U.S.EP 2̂004a NA --

Averaging time (cancer) ATC days 25,550 U.S.EPA2004a 25,550 U.S.EPA2_4a NA --

Averagingtime (noncance0 ATNC days 2,190 u.s.F.,PA2004a 8,760 U.S.EPA2_4t NA --

Natas:

• residentialchildageis0to 6yearn
b restdentalca_ic exposurewasassumedfora totalof30years;6yearsasa childand24 yearnasan adult;residentialnoncarcinogentcexposurewasassumedforatotalof 6 yearsas achild

Acronyms/Abbreviatlons:
cma/day- squarecentimetersperday ma/kg- cubicmetemperkilogram
days/ymar- daysperyear mg/cmz- milflgramspersquarecentimeter
DTSC- DepartmentofToxicSubstancesControl rag/day- mil_ perday
hours/day-hoursperday mg/kg- mligramsperkilogram
kg- Idlogr_ mg/rrP- milligrarmJpercubicmeter
kg/day- kilogramspe¢day NA- no[
kgffng- kilogramspermilligram R_NQGB- RegionalWate¢QualRyControlBoard
_r- cubicmetersperhour U,S.EPA- UnitedStatesEnvironmentalProtectionAgency

References:
DTSC1994. PreliminaryEndengetmentAssessmentGuidanceManual.January.
RWQC8L_6. Scras_ng For EnvironmentalConcernsat Sltm WithContarninat_S_ andGroundwat_.Felbruary.
U.S.EPAlgg7. ExpoeumFactorsH_ August.
U.S.EPA2004a. Region9F_ellrninatyRemeo'tatlonGoals. October,
U.S.EPA2(X)4b.SoftwareImplementationof JohnsonandEttinge¢Modal.Version3.0. FebnJa_.
U.S.EPA2004C. RiskAssessmentGuidancefor Sup_/und,Volumeh HumanHealthEvaluationManual(PartE,SuRNemantalGuidanceforDermalRiskAssessment)Intedm.EPA/54(YRi9g/O(_.July.

ExposureJ_,sumpUom._XExpasum_UmumlXioas 2 of 2
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Table 14-6

Central Tendency Exposure Values Used for Dally Intake

Equation Parameter Units Residential Residential Construction ' Intake Equation
Ingestionorsou
Concentzationin soil Cs mg/kg Chemicalspecific Chemicalspecific Chemica/specific (Cs x CF x IRS x EF x ED) / (BW x AT)

Conversion factor CF kg/mg 1.00F.,06 u.s. EPA2004a 1.00E-06 U.S.EPA2004a 1.00E-06 U.S.EPA2004a
Intakerate IRS rag/day 100 U.S.EtA 1997 50 U.S.EtA 1997 330 RWQCB2005
Exposure frequency EF days/year 234 u.s. EtA 1993 234 U.S.EPA1993 20 RWQCB2005
Exposure duration ED years 6 U.S.EtA2004a 9 U.S.EtA 1989 7 RWQCB2005
Body weight BW k.g 15 u.8.EPA20Ota 70 U.S.EPA2OO4a 70 U,S.EPA200_
Averagingtime (cancer) ATc days 25,550 u.s. EtA 200441 25,550 U.S.EPA2004a 25,550 U.S.EPA20OLt

Averagingtime (noncanc¢€) AT,_c days 2,190 U.S.EPA2_4a 3,285 O.S._A 2004a 2,555 U.S.EtA 2004a
Dermal Contact with Soft

Cor_mtration in soil Cs mg/kg Chemicalspecif_ Otemicalspecific Uaemicalspecific (CsX CF x AF x SA x DAF x EF x ED) / (BW x AT)
Conversion factor CF kg/mg 1.00E-06 U.S.EPA200_ 1.00E-06 U.S.F,,PA2004a 1.00E-06 U.S.EtA2OO4a
Adherence factor AF mg/cm= 0.04 U.S.EtA2OO4c 0.01 U.S.EPA2004c 0,5| RWQCB2OO5
Exposed skin area SA cm2/day 2,800 u.s. EtA2(304a 5,700 O.5.EPA2004a 5,800 RWQCB2005

U.S.EtA2004c U.S.EPA2004c

Dermalabsorption factor DAF unittess Chemicalspecific DTSC1994 Chemicalspechrtc D'I3C1994 Chemicalspecific DTSC1994
U.S.EPA2O4M,a U.S.EPA2OO4a U.S.EPA2004a

Exposurefrequency EF days/year 234 U.S.EtA ]993 234 U.S.EPA1993 20 RWQCB2005
Exposureduration El3 years 6 u.s. EPA2004a 9 U.S.EPA1959 7 RWQCB2005
Bodyweight BW kg 15 u.s. EtA2oo,ta 70 U.8.EPA2004a 70 U.S.EtA 2004a
Averagingfire (cancer) AT c days 25,550 u.s. EtA200¢t 25,550 U.S,EPA2004a 25,550 U.S.E_'A2004a

A.vea'agingtime (noncancer) ATsc days 2,190 U.8.EPA20(Mr 3,285 U.S.EPA2004a 2,555 U.S.EtA200411
hshn_tiomof Vapors in Indoor Air Originttug

,7,oncentrationin indoor air Ca _ _t_Ili_] _p_ifIc U.SlE_A2004b Olefil_a[sinai,: U.S.EPA2004b NA -- [C^ x IRA x ET x EF x ED) / (BW x AT)
_asedon concenwation in soil
mdzroundwater
Intakerate IRA m3/hour 0.42 U.S.EPA2004a 0.83 U.S.EP 2̂004a NA --

Exposuretime ET hours/day 24 24 NA __

Exposure frequency EF days/year 234 u,s. EtA 1993 234 U.S.EtA mg¢3 NA __

Exposut©duration ED years 6 U.S.EtA2004m 9 U.S.EtA 1989 NA --

Body weight BW _ 15 UrnS.EtA20(Ms 70 U.S.EPA2004a NA --

Averaging time(cancer) ATc days 25,550 U.S.EPA2004a 25,550 U.S.EtA ZOO4a NA --

Averagingtime (nor,cancer) ATNc days 2,190 u.s. EtA 2OO4,t 3,285 U,S.EPA2004a NA __

Inhalation of Vapors le Outdoor Air Originating
Com:entration in outdoorair CA mg/n_ Chemicalspecific U.S._PA2004a Ch_ficalspecific U.S.EPA2004a Chemicalspecific U.S.EPA2004a (CAXIRA x ET x EF x ED) / (BW x AT)
basedon concentration in soil

Intakerate IRA m-Maour 0.42 U.S.EP 2̂OO4m 0.83 U,S.EPA2004a 0.83 RWQCR2OO5
Exposure time El" hout_day 24 24 8
F_J.posurefrequency EF days/year 234 u.s, EPA1993 234 U.S.EPA1993 20 RWQCB2005
Exposureduration EL) years 6 U.S.EtA 2OO4* 9 U.S.EPA]989 7 RWQCB2005
Body weight B W kg 15 UmStEtA 2004| 70 U.$.EPA2004a 70 U,S.EPA2004m
Averagingtime(cancer) ATc days 25,550 u.s. EtA 200tt 25,550 U.S.EtA 2OO4a 25,550 U,S.EtA 2004a

Averagingtime(noncaueer) ATNc days 2,190 us. _.J, 2̂0o€a 3,285 UrnS"_A 2_ 2,535 UtS¢_a 2_
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Table 14.6

Central Tendency Exposure Values Used for Daily Intake

Equation Parameter Units Resident Resident" Construction Intake Equation
[ahulaflon of Soft Particulates in Outdoor Air

_oncena'atinnin soil Cs mg/kg Chemicalspecific Chemicalspecific Chemicalspecific (Cs x IRA x ET x EF x ED) / (PEF x BW x AT)
Intakerate IRA mS/hour 0.42 U.S.EPA2004a 0.83 U.S.EPA2004a 0.83 RWQCB2005

Particulateemission factor PEF rn3/kg 1.316E+09 u.s. EPA2004a ].316E+09 U.S.EPA2004a 1.44E4-06 RWQCB2005
Exposm_ time ET hours/day 24 24 8
Exposurefrequency EF days/year 234 v.s. Fen J993 234 U.S.EPA1993 20 RWQCB2005
Exposm'edmation ED years 6 u.s. EPA2004a 9 U.S.EPA1989 7 RWQCB2005
Bodyweight BW kg ]5 U.S.EPA200_ 70 U.S.EPA2004a 70 U.S.EPA2004a
_.veraging time (cancer) ATc days 25,550 u.s. EPA2004a 25,550 U.S.EPA2004a 25,550 U.S.FeA2004a

_.vera_ingtime (noncancer) ATNc days 2,190 u.s. EPA2004= 3,285 U.S.EPA2004a 2,555 U.S.EPA2004a
Ingestion of Homegrown Produce
:onceotrat on in soil Cs mg/kg Chemicalspecific Chemicalspecific NA -- _,Csx UF x IRS x EF x ED) / (BW x AT)

IUptakefactor UF __ Chemicalspecific Se¢Table14-8 Chemicalspecific S¢€Table14-8 NA --

Intakerate IRS kg/day 0.0064 U.S.EPA1997 0.03 U.S.EPA1997 NA --

_posure h'equency EF days/year 47 SecAl_lix I 47 SeeAppeadixI NA --

_posure duration ED years 6 u.s. EPA2004a 9 U.S.EPA1989 NA --

Body weight BW kg 15 U.S.EPA200_ 70 U.S.EPA2004a NA --

Averaging time (cancer) ATc days 25,550 U.S.EPA2004a 25,550 U.S.EPA2004a NA --

Averaging time(noncancer) ATsc days 2,190 U.S.EPA2004a 3,285 U.S.EPA2004a NA --

Notes:

= resldontialchildageIs 0 to0 years
b maldmCmlcarcinogenicexposurewasassumedfor atotalof30 years;8 ]team as a childand24 yearsas an edult;residentialnoncarcinoganlcexposurewasassumedfor atotalof 6 yearsas a child

Acronyms/Abbreviations:
cmfiday- squarecentimetersperday mM(g- cubicmetersperkilogram
days/year- daysperyear mg/cnd- milligramsper squarecentimeter
DTSC- (CalitomiaEnvironmentalProtectionAgency)Depadmentof ToxicSubstancesControl mg/day- milligramspe*day
hours/day- hoursperday mg/kg- milligramsperkilogram
kg- kilograms mghna - milligramspercubicmeter
ggiday- Idlograrnsper day NA- not ap_icab/e
kg/mg- kilogramsper milligram RWQCB- RegionalWaterQualityControlBoard
n'P/hour- cubicmetersper hour U.S. EPA- UnitedStatesEnvironmentalProtectionAgency

References:
DTSC1994. PreliminaryEndangermentAssessmentGuidanceManual.January.
RWQCB2005. Screeningfor EnvironmentalConcemsatSiteswithContamlnetedSoiland Groundwater,San FranciscoBay Region,July.
U.S. EPA1989. RiskAssessmentGuidanceler Superfund(RAGS),VolumeI: HumanHealthEvaluationManual(PartA) InterimRnal.EPA/540/1-89/002.
U.S. EPA1993. Superlund'sStandardDefaultF_R)o_;uraFactorsforthe CentralTendencyandReasonabte_um E,Rx_ure.November.
U.S. EPA1997. ExposureFactorsHandbook.August.
U.S. EPA2004a. Region9 PreliminaryRemedlatJonGoals. October.
U.S.EPA2004b. SoftwareImplemert,atlonof Johnsonand EltingerModel. Version3.0. February.
U.S.EPA2004c. RiskAssessmentGuidancefurSupedund,VolurneI: HumanHealthEvaluationManual(Pad E, SupplementalGuidancefor DermalRiskAssessment)In,din. EPA/540/Ri99i005. September.
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Table 14-7
DermalAbsorptionValues for the DermalContactwith Soil ExposurePathway

ABSORPTION FACTORS FOR SOIL
CAS Most

Number Chemical of Potential Concern DTSC U.S.EPA Conservative

Volatile OrganicCompounds
83-32-9 Acenaphthene 0.15 -- 0.15
208-96-8 Acenaphthylene 0.15 -- 0.15
120-12-7 Anthracene 0.15 -- 0.15
71-43-2 Benzene 0. l -- 0. l

il 91-24-2 Benzo(g,h,i)perylene 0.15 _ 0.15
175-09-2 Dichloromethane 0.1 _ 0.1
_6-73-7 Fluorene 0.15 -- 0.15

91-57-6 2-Methylnaphthalene 0.15 -- 0.15
_1-20-3 Naphthalene 0.15 -- 0.15
5-01-8 Phenanthrene 0.15 -- 0.15

129-00-0 Pyrene 0.15 -- 0.15

1330-20-7 X_lenes(total) 0.1 0.1 0.1
SemivolatileOrsanic Compounds
56-55-3 Benz(a)anthracene O. 15 0.13 0.15

205-99-2 Benze(a)pyrene 0.15 0.13 0.15
207-08-9 Benzo(b)fluoranthene 0.15 0.13 0.15
50-32-8 Benzo(k)fluoranthene 0.15 0.13 0.15

218-01-9 1,2-Benzphenanthracene 0.15 0.13 O.15
53-70-3 Dibenz(a,h)anthracene 0.15 0.13 0.15
206-44-0 Fluoranthene 0.15 0.13 0.15

193-39-5 Indeno(l,2,3-cd)pyrene 0.15 0.13 0.15
108-95-2 Phenol 0.1 0.1 0.1

Pesticides/Pol_,chlorinatedBiphen_ls
12674-11-2 Aroclor1016 0.15 0.14 0.15
11096-82-5 Aroclor1260 0.15 0.14 0.15
2-54-8 4,4'-DDD 0.05 0.03 0.05

72-55-9 4,4'-DDE 0.05 0.03 0.05
50-29-3 4,4'-DDT 0.05 0.03 0.05
50-57-1 Dieldrin 0.05 0.l 0.1
:1031-0%8 Endosulfansulfate 0.05 0.1 0.1

'6-44-8 Hegtachlor 0.05 0.1 0.1
Metals
7440-36-0 Antimony 0.01 -- 0.01
7440-38-2 Arsenic 0.03 0.03 0.03
7440-39-3 Barium 0.01 -- 0.01
7440-41-7 Beryllium 0.01 -- 0.01
7440-43-9 Cadmium 0.001 0.001 0.001
7440-47-3 Chromium 0.01 -- 0.01
7440-48-4 Cobalt 0.01 -- 0.01
7440-50-8 Copper 0.01 _ 0.01
7439-89-6 Iron 0.01 -- 0.01
7439-92-1 Lead 0.01 -- 0.01

7439-97-6 Mercury 0.01 -- 0.01
7439-98-7 Molybdenum 0.01 -- 0.01
7440-02-0 Nickel 0.01 -- 0.01
7782-49-2 Selenium 0.01 -- 0.01
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Table 14-7

DermalAbsorptionValuesfor the DermalContactwith Soil ExposurePathway
iJi

ABSORPTIONFACTORSFOR SOIL
CAS Most

Number Chemicalof Potential Concern DTSC U.S, EPA Conservative
7440-28-0 Thallium 0.01 -- 0.01
7440-62-2 Vanadium 0.01 -- 0.01
7440-66-6 Zinc 0.01 -- 0.01

i i

Acronyms/Abbreviations:
CAS- ChemicalAbstractService
DDD- dichlorodiphenytdichloroethane
DDE- dichlorodiphenyldichloroethene
DDT- dichlorodiphenyltdchloroethane
DTSC- DepartmentofToxicSubstancesControl
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency

Soumes:

DTSC1994. PreliminaryEndangermentAssessmentGuidanceManual.January.
U.S. EPA 2004. Region 9 Preliminary Remediation Goals. October.
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Table 14-8

Uptake Factors Used to Evaluate the Ingestion of Homegrown Produce Exposure Pathway

Uptake Factor (IYI'SC1993, maitless) = 0.03 x Kow 0.77+ 0.82
Koc x foe

where:

Kow = octonal/waterpartitioncoefficiem (chemical-specific)
Koc = organiccarbonpartitioncoefficient (chemical-specific)
foc = fractionof organic carbonin uppertwo feet of soil (0.0018, site specific)

CAS

Number Chemical Volatility' Lo6 Kowa Kow Kocc Uptake Factor Source
Volatile Organic Compomuls

83-32-9 Acenaphthene 1 _ -- -- -- Not applicable for volatilecornrounds
208-96-8 Accnaphthylene 1 .... Not applicable for volatile com )ounds
120-12-7 Anthracene 1 .... Not applicable for volatile corn)ounds
71-43-2 Benzene 1 .... Not applicable for volatile €orn)ounds
191-24-2 Benzo(g,h,i)perylene 1 .... Not applicable for volatile corn )ounds
75-09-2 Dich]ommethane 1 .... Not applicable for volatile cornrounds
86-73-7 Fluorene 1 .... Not applicable for volatile corn Jounds
9 !-57-6 2-Methylnaphthalene ! .... Not applicable for volatile corn)ounds
91-20.3 Naphthalene 1 .... Not applicable for volatile corn )ounds
85-01-8 Phenanthrene 1 .... Not applicable for volatile corn3ounds
129-00.0 Pyrene 1 .... Not applicable for volatile corn rounds
1330-20-7 Xylenes (total) l .... Not applicable for volatile corn)ounds

_emivelatile Organic Cmaimunds
56-55-3 Benz(a)anthracene 0 -- -- -- 2.06E-03 Samse_e-Petersenet al. 2002 (B[a]P as a surrogate)
50-32-8 Benzo(a)pyrene 0 -- -- m 2.06E-03 Sams0e-Petersenet al. 2002

205-99-2 Benzo(b)fluoranthene 0 m m -- 2.06E-03 Sams_-Petersen et ai. 2002 (B[alP as a surrogate)
207-08-9 Benzo(k)fluoramhene 0 -- -- -- 2.06E-03 Sams(_e-Petersenet al. 2002 (B[a]P as a surrogate)
218-01-9 1,2-Benzphenanthracene 0 -- -- -- 2.06E-03 Sams_e-Petersenet al. 2002 (B[a]P as a surrogate)
53-70-3 Dihenz(a,h)anthracene 0 -- _ _ 2.06E-03 Sams_e-Petersenet al. 2002 (B[a]P as a surrogate)
206-44-0 Fluoranthene 0 _ -- -- 4.79E-03 SamsC_e-Petersenet al. 2002
193-39-5 Indem)(l,2,3-cd)pyrene 0 -- -- -- 2.94E-03 Sams0e-Petersenet al. 2002

108-95_2 Phenol 0 .... lonizin_ chemicals not available
Pesticides/P_Tchlorismted Biphen_is

12674-11-2 Arocior 1016 0 5.62 4.17E+05 3.35E+05 1.06E+00 DTSC 1993
11096-82-5 Aroclor 1260 0 8.27 1.86E+08 1.35E+08 2.88E-01 DTSC 1993

72-54-8 4,4'-DDD 0 6.02 1.05E+06 8.28E+05 8.70E-01 DTSC 1993
72-55-9 4,4'-DDE 0 6.51 3.24E+06 2.5 IE+06 6.84E-01 DTSC 1993
50-29-3 4,4'-DDT 0 6.91 8.13E+06 6.2 IE+06 5.62E-01 DTSC 1993
60-57-1 Dieldrin 0 5.20 1.58E+05 1.29E+05 1.30E+00 DTSC 1993

1031-ff7-8 Endosulfansulfate 0 3.66 4.57E+03 3.96E+03 2.88E+00 DTSC 1993

76-44-8 ,Heptachlor O. 6.10 1.26E+06 9.92E+05 8.37E-01 DTSC 1993
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Table 14-8

Uptake Factors Used to Evaluate the Ingestion of Homegrown Produce Exposure Pathway

Number Chemical Volatility" Los Kowb Kow Koc€ Uptake Factor Source
Metals

7440-36-0 Antimony 0 .... U.S. EPA 1996
7440-38-2 Arsenic 0 -- -- -- 1.14E-02 U.S. EPA 1996
7440-39-3 Barium 0 .... U.S. EPA 1996
7440-41-7 Beryllium 0 .... U.S. EPA 1996
7440-43-9 Cadmium 0 -- -- -- 1.44E-01 U.S. EPA 1996
7440-4%3 Chromium 0 .... U.S.EPA1996
7440-48-4 Cobalt 0 .... U.S. EPA 1996

7440-50-8 Copper 0 .... U.S. EPA 1996
7439-89-6 Iron 0 .... U.S. EPA 1996
7439-92-1 Lead 0 .... U.S. EPA 1996

7439-97-6 Mercury 0 -- -- -- 1.76E-02 U.S. EPA 1996
7439-98-7 Molybdenum 0 .... U.S. EPA 1996
7440-02-0 Nickel 0 -- -- -- 1.86E-02 U.S. EPA 1996
7782-49-2 Selenium 0 -- -- -- 1.83E-02 U.S, EPA 1996
7440-28-0 Thallium 0 .... U.S. EPA [996
7440-62-2 Vanadhun 0 .... U.S. EPA 1996

7440-66-6 Zinc 0 -- --, -- 7.43E-02 U.S. EPA 1996

Notes:
a1--volatile,0=nonvolatile

bLogKowflomU.S.EPAEPISUITEV3.1, DermwinProgramVI.42, 2000 ht_'J/www.epa.govloppt/exposum/do_s/el_suitedLhtm
©KocfromtheU.S.EPA1996 formula:LogKoc= 0.00028+ (0.983xlogKow)
dnotapplicable

Acronyms/AbbrevlalJons:
CAS- ChemicalAbstractServices

S[a]P- benzo(a)pyrene
DDD- dichlorodiphenyldichloroethafie
DDE- dichlorodiphen_roethene
DDT- dichlorodiphenyltldchloroethane
DTSC - Deparlmentof ToxicSubstancesControl
U.S. EPA- UnitedStatesEnvironmentalProteclJonAgency

References:

DTSC 1993. ParameterValuesandRangesfor CalTOX,CalifomiaDepartmentof ToxicSubstancesControl.July.
Samsqm-Petersen,L., E.K.Larsen,P.B.Larsen,andP. Bruun.2002. Uptakeof traceelementsandPAilsbyfruitandvegetablesfromcontaminatedsoils.
U.S. EPA1996. SoilScreeningGuidance:TechnicalBackgroundDocument.May.



Table 15-1

Toxicity Values*

U.S.EPA Cal/EPA U.S.EPA
CAS Cancer CSFo CSFi CSFo CSFi RfDo Rfl)i

Number Chemical Class (mg/kg.da_,)q (n_kg.day) "t (mg/kg.day)"t (mg/kg-day)"t (mg/kg-day) (mg/kg-day)
Volatile Orl_anic Compounds
83-32-9 Acenaphthene NA .... 6.00E-02 I 6.00E-02 R
208-96-8 Acenaphthylene D .... 6.00E-02 S 6.00E-02 S
57-64-1 Acetone NP .... 9.00E-01 I 9.00E-01 R
120-12-7 Anthracene D .... 3.00E-01 I 3.00E-01 R
71-43-2 Benzene A 5.50E-02 I 2.73E-02 I 1.00E-01 C 1.00E-01 C 4.00E-03 I 8.57E-03 I
191-24-2 Benzo(ghi)pe_lene D .... 3.00E-02 S 3.00E-02 S
75-15-0 Carbondisulfide NA .... 1.00E-01 I 2.00E-01 I
132-64-9 Dibenzofuran D .... 2.00E-03 N 2.00E-03 R
75-71-8 Dichlorodifluoromethane NA .... 2.00E-01 I 5.70E-02 H
107-06-2 1,2-Dichloroethane B2 9.10E-02 I 9.10E-02 I 4.70E-02 C 7.20E-02 C 2.00E-02 N 1.40E-03 N
75-09-2 Dichloromethane B2 7.50E-03 I 1.65E-03 I 1.40E-02 C 3.50E-03 C 6.00E-02 I 8.60E-01 H
100-41-4 Eth_lbenzene D .... 1.00E-01 I 2.86E-01 I
g6-73-7 Huorene D .... 4.00E-02 I 4.00E-02 R
9.9-87-6 4.-lsopropyltoluene NotinIRIS .... 1.00E-01 S 1.10E-01 S
74-82-8 methane Not inIRIS .... 5.00E-01 S 5.00E-01 S
1321-94-4 MethylnaphthaJene Not inIRIS .... 2.00E-02 S 8.57E-04 S
91-57-6 2-Meth)'inaphthalene Not inIRIS .... 2.00E-02 S 8.57E-04 S
1634-04-4 Meth]€ltertbut]€lether NA 1.80E-03 C 9.10E-04 C 1.80E-03 C 9.10E-04 C 8.57E-01 R 8.57E-01 I
91-20-3 Naphthalene C -- b 1.20E-01 C 1.20E-01 C 2.00E-02 I 8.57E-04 I
85-01-8 Phenanthrene D .... 3.00E-01 S 3.00E-01 S
129-00-0 P]crene D .... 3.00E-02 I 3.00E-02 R
100-42-5 Styrene NA .... 2.00E-01 I 2.86E-01 I
108-88-3 Toluene NP .... 8.00E-02 I 1.43E+00 I
95-63-6 1,2,4-uimeth]cibenzene Not inIRIS .... 5.00E-02 P 1.70E-03 P
108-67-8 1,3,5-trimeth]clbenzene Not inIRIS .... 5.00E-02 P 1.70E-03 P
1330-20-7 X_lenes(total) NP .... 2.00E-01 I 2.86E-02 I
5emivolatileOrHanicCompounds
56-55-3 Benz(a)anthracene B2 7.30E-01 N 7.30E-01 R 1.20E+00 C 3.90E-01 C 3.00E-01 S 3.00E-01 S
205-99-2 Benzo(b)fluoranthene B2 7.30E-01 N 7.30E-01 R 1.20E+00 C 3.90E-01 C 4.00E-02 S 4.00E-02 S
207-08-9 Benzo(k)fluoranthene B2 7.30E-02 N 7.30E-02 R 1.20E+00 C 3.90E-01 C 4.00E-02 S 4.00E-02 S
50-32-8 Benzo(a)p)xene B2 7.30E+00 I 7.30E+00 R 1.20E+01 C 3.90E+00 C 3.00E-02 S 3.00E-02 S
218-01-9 1,2-Benzphenanthracene B2 7.30E-03 N 7.30E-03 R 1.20E-01 C 3.90E-02 C 3.00E-01 S 3.00E-01 S
53-70-3 Dibenz(ah)anthracene B2 7.30E+00 N 7.30E+00 R 4.10E+00 C 4.10E+00 C 3.00E-01 S 3.00E-01 S
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Table 15-1

Toxicity Values"
i

U.S. EPA Cai/EPA U.S. EPA

CAS Cancer CSFo CSFi CSFo CSFi Rfl)o

Number Chemical Class (mg/kg-day) "t (mg/kg-day) a (ms/kg-day)4 (mg/kg-day)'n (ms/kg-day) (mg/kg-day)
206-44-0 Fluoranthene D .... 4.00E-02 I 4.00E-02 R

_193-39-5 Indeno(123-cd)p_rene B2 7.30E-01 N 7.30E-01 R 1.20E+00 (2 3.90E-01 C 4.00E-02 S 4.00E-02 S
I108-95-2 Phenol D .... 3.00E-01 I 3.00E-01 R

Pestiddes/Po!! ,eblorhmted Biphen_,ls

12674-11-2 Aroclor 1016 NA 7.00E-02 I 7.00E-02 I 5.00E+00 C 2.OOE+00 C 7.00E-05 I .7.00E-05 R
11096-82-5 Aroclor 1260 B2 2.00E+00 I 2.00E+00 I 5.00E+O0 C 2.00E+O0 C 2.00E-05 S 2.00E-05 S

72-54-8 4,4'-DDD B2 2.40E-01 I 2.40E-01 R 2.40E-01 C 2.40E-01 C 5.00E-04 S 5.00E-04 S
[72-55-'9 4,4'-DDE B2 3.40E-01 I 3.40E-01 R 3.40E-01 C 3.40E-01 C 5.00E-04 S 5.00E-04 S
50-29-3 4,4'-DDT B2 3.40E-01 I 3.40E-01 I 3.40E-01 C 3.40E-01 C 5.00E-04 I 5.00E-04 R

160-57-1 Dieldrin B2 1.60E+01 I .... 1.60_E+01 I 1.60E+01 C 1.60E+01 C 5.00E-05 I 5.00E-05 R
1031-07-8 Endosulfansulfate Not in IRIS .... 6.00E-03 S 6.00E-03 S

76-44-8 Heptachlor B2 4.50E+00 I 4.60E+00 I 4.10E+00 C 4.10E+00 C 5.00E-04 I 5.00E-04 R
Metals

7440-36-0 [Antimon), , ,. NA .... 4.00E-04 I
7440-38-2 Arsenic A i.50E+00 I 1.51E+01 I 9.45E+00 C 1.20E+0I C 3.00E-04 I
7440-39-3 Barium D .... 2.00E-01 I i.40E-04 H

7440-41-7 Beryllium BI -- 8AOE+00 I -- C 8.40E+00 C 2o00E-03 I 5.71E-06 I
7440-43-9 Cadmium B1 -- 6.30E+00 I 3.80E-01 C 1.50E+01 C 5.00E-04 I --

7440-47-3 Chromiumb A (inhalation) m 4.20E+01 I -- 7.40E+01 C 3.00E-03 S 2.29E-06 S
7440-48-4 Cobalt Not in IRIS -- 9.80E+00 P -- -- 2.00E-02 P 5.70E-06 P
7440-50-8 ICopper D .... 4.00E-02 H
7439-89-6 [ran Not inIRIS .... 3.00E-01 N
7439-92-1 Lead B2 ......

7439-97-6 [MerctaT" C .... 3.00E-04 I
7439-98-7 Mol),bdcnum NA -- -- -- -- 5.00E-03 I
7440-02-0 Nickel A -- 8.40E-01 I -- C 9.10E-01 C 2.00E-02 I
7782-49-2 Selenium D .... 5.00E-03 I

7440-28-0 l'hallium€ Not in IRIS .... 6.60E-05 S
[7440-62-2 Vanadium Not in IRIS .... 1.00E-03 N --
7440-66-6 Zinc D .... ' 3.00E-01 I
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Table15-1

ToxicityValues:

Notes: References:

i a dash indicates that a toxicityvalue is notavailable C - Californiawebsite source,http:llwww.oehha,ca.govlrisk/ChemicalDB/index.asP

the Cal/EPA inhalationslopefactor was calculatedper U.S. EPA guidance H - HEAST as listedin U.S. EPA2004. Region9 PreliminaryRamediation Goals. October.

€ the IRIS referencedose for thalliumsulfate was modifiedper U.S. EPA guidance I - IRIS, http://www.epa.gov/ids/substJindex.html
N - NCEA as listed in U.S. EPA2004. Region9 Preliminary RemediationGoals. October.

Acronyms/Abbreviations: P - PPRTV as listedin U.S, EPA2004. Region9 Preliminary Remediation Goals. October.
Cat/EPA - California EnvironmentalProtection Agency R - route-to-routeextrapolationas listed in U.S. EPA 2004.
CAS - ChemicalAbstractService Region9 PreliminaryRemediatlenGoals. October.

CSFi - inhalationcancer slopefactor S - values based on a surrogatechemical (see Table L2-6)
CSFo - oral cancer slope factor
DDD - dichiorodiphenyldichloroethane Cancer class:

DDE - dichlorodiphenyldichloroethane A - human carcinogen
DDT - dichlorodiphanyltrichloroethane B1 - probablehumancarcinogenwith limitedhumandata
HEAST - Health EffectsAssessment SummaryTable B2- probablehumancarcinogenwith sufficientevidence inanimals and inadequate

IRIS - IntegratedRisk InformationSystem or no evidenceinhumans
(mg/kg-day)1 - kilogram-dayper milligrams C - possiblehumancarcinogen

mg/kg-day- milligramsper kilogram-day D - not classifiableas to humancarcinoganicity
NCEA - National Canter for EnvironmentalAssessment NA - notassessed

PPRTV - Provisional Peer ReviewedToxicity Values NP - notapplicable(notassessed usingthe 1986 U.S. EPA cancer guidelines)
RfDi - inhalationreferencedose
RfDo- oral referencedose

U.S. EPA - United States EnvironmentalProtectionAgency
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Table 15-2
Chemicals WithoutToxicityValues And Their ChemicalSurrogates

CSF CSF R/D RID

Chemical Surrogate SurrogateBasis Surrogate Surrogate Basis
VolatileOrganic Compounds
Acenaphthylene NA NA Acenaphthene Chemicalsimilarity
Benzo(ghi)perylene NA NA Pyrene Chemicalsimilarity
4-Isopropyltoluene NA NA Cumene Chemicalsimilarity
Methane NA NA Methanol Chemicalsimilarity
2-Methylnaphthalene NA NA Naphthalene Chemicalsimilarity
Phenanthrene NA NA Anthracene Chemicalsimilarity,
SemivolatileOrganicCompounds
Benz(a)anthracene NA NA Anthracene Chemicalsimilarity
Benzo(b)fluoranthene NA NA Fluoranthene Chemical similarity
Benzo(k)fluoranthene NA NA Fluoranthene Chemicalsimilarity
Benzo(a)pyrene NA NA Pyrene Chemicalsimilarity
Chrysene NA NA Anthracene Chemicalsimilarity
Dibenz(ah)anthracene NA NA Anthracene Chemical similarity

Indeno(123-cd)p}trene NA NA Fluoranthene Chemicalsimilarity
pesticides/Pol_'chlorinatedBiphen_,ls
Aroclor1260 NA NA Aroclor1254 Chemicalsimilarity
4,4'-DDD NA NA 4,4'-DDT Chemicalsimilarity
4,4'-DDE NA NA 4,4'-DDT Chemical similarity

Endosuifansulfate NA NA Endosulfan Chemical similarity
Metals
Chromium NA NA Hexavalentchromium Chemicalsimilarity

Thallium NA NA Thalliumsulfate Chemicalsimilarity,

• Acronyms/Abbreviations:
CSF- cancerslopefactor
DDD- dichlorodlphenyldichloroethane
DDE- dlchlorodiphenyldlchloroethene
DDT- dichlomdiphenyltrichlomethane
NA- notapplicable
RfD- referencedose
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Table 16-1
Calculation of Cancer Risks, Reasonable Maximum Exposure

U.B. EPA (Sitewide, Current Residential)

Scenario Time Frame:Current
Exposure Medium: VadoseZoneSoil (0-2 feetbgs), and Groundwater
ExposurePoint: IRP Site 31, Sitewide
P._eptor Popuiadon: lh_kntial

ReceptorAge: Child/Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exposure of Polendal EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg..day (mg/kg-day)"t Risk
Ingestion volmik Organic Couq)ouuds
of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- -- --
Soil Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- -- --

Anthracene 3.58E-02 mg/kg 3.58D02 mg/kg 3.58E-02 _ -- --
Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 3.13E-09 7.50E-03 2E-II
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- -- --
2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 _ _
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 -- -- --
Phcnanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- _ --
Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38E-01 -- -- --
Xylenes(total) 3.00D03 mg/kg 3.00E-03 mg/kg 3.00E-03 _ _ --_
SemivelatileOrganic Compounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 I.IIE-07 7.30E-01 8E-08
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 i.49E-07 7.30E+00 1E-06
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 1.42E.O7 7.30E-01 IE-07
Benzo0c)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 1.11E-07 7.30E-02 8E-09
1,2-Benzphenanthracene 1.11E,01 mg/kg 1.11D01 mg/kg 1.11E-01 1.74E-07 7.30E-03 1E-09
Dibenz(A,H)Anthraccne 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 6.30E-08 7.30E+00 5E-07
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 -- _ --
hadeno(1,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 1.52E-07 7.30E-01 IE-07
Pesti€_olychlorinated Biphenyls
Aroclor1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 3.32E-08 %00E-02 2E-09
Arocior1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 3.00E-08 2.00E+00 6E-08
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 L10E-09 2.40E-01 3E-10
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 9.39E-09 3.40E-01 3E-09
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 4.07E-09 3.40E-01 IE-09
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.83E-10 1.60E+01 IE-08
EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --

lof9



Table 16-1
Calculationof Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sitewide,Current Residential)

a I i i i.

Scenario _ Frame: Current

Exposure Mediua_ Vadase ZoneSoil (0-2 feetbgs), and Groumiwater
Exposure Point: IRP Site 31, Sitewide
ReoeptorPopulatlom Residential

ReceptorAge: Clbild/Adult
i

Chemkal Meetlum Medium Route Route EPC Selected CancerSlope
Exposure of Potenl3aI EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Com'e__-m Value Units Value Units Caiculadon mg/kg-day (.mg/kg-day)"l Risk
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- -- --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1,25E+01 1.96E-05 1.50E+00 3E-05
Barium 2.44E+O2 mg/kg 2.44E+02 mg/kg 2,44E+02 -- -- --
Beryllium 2.45E-01 mg/kg 2.45E-01 • mg/kg 2.45E-01 -- --
Cadmium 3.908-01 mg/kg 3.90E-01 mg/kg 3.90E-01 -- --
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- -- --
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 -- m
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 -- --
Iron 4.13E+04 mg/kg 4.13E+04 mg/kg 4.13E+04 ....
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3,16E-01 _ --
Nickel 1.07E+02 mg/kg 1,07E+02 mg/kg 1.07E+02 -- --
Selenium 9,37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- -- --
Thallium 1.69E+00 mg/kg 1.69E-tO0 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- _ --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 -- --

TOTAL 3E-05

Dermal Voh_UeOrganic
Contact Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94D02 -- _
with Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- -- --
Soil Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 _ -- --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 9.88E-10 7.50E-03 7E-12
Fiuorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- _ --
2-Methyinaphthalene 3.31E-02 mg/kg 3.3!E-02 mg/kg 3.31E-02 -- --
Naphthalene 3.24E-02 mg/kg 3,24E-02 mg/kg 3.24E-02 _ _ --

Phenanthrene, 6.94E-02 mg/kg 6.94E-02 mg/kg, 6.94E-02 , _ _ ,

( ,o,o1 1
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Table 16-1
Calculation of Cancer Risks, Reasonable Maximum Exposure

U.S. EPA (Sitewide, Current Residential)

ScenarioTimeFrame:Current
ExposureMedium:VadoseZoneSoll(0-2 feetbgs),andGroundwater
Expmure Point: IRP Site 31, Sttewide
ReceptorPopulation: Residential

Reee_XorAge: Child/Adult
i i i till

Medim Medium Route Route EPC Selected Cancer Slope

Exposure of Potemtial EPC EPC EPC EPC for Risk Intake ' Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"i Risk

Pyrene 1.38E,-01 mg/kg 1.38E-01 mg/kg 1.38E-01 _ -- --
Xylenes(total) 3,00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemivolatileOrganic Compmmls
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 5.26E-08 7.30E-01 4E-08
Benzo(a)Pyrene 9.53E,02 mg/kg 9.53E-02 rng_ 9.53E-02 7.06E-08 7.30E+00 5E-07
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 6.72E-08 7.30E-01 5E-08
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 5.28E-08 7.30E-02 4E-09
1,2-Benzphenanthracenc 1.11E-01 mg/kg 1.1!E-01 mg/kg 1.11E-01 8.25E-08 7.30E-03 6E-10
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 2.98E-08 7.30E+00 2E-07
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 -- --
lndeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mglkg 9.72E-02 7.21E-08 7.30E,01 5E-08
Pesti_olychiorinated Biphenyis
Aroclor1016 2.12E-02 mg/kg 2.12E,02 mg/kg 2.12E-02 1.578-08 7.00E-02 1F_,-09
Aroclor1260 1.92E-02 mg/kg 1.92E-02 rng/kg 1.92E-02 1.42f/-08 2.00E+00 3E-08
4,4-DDD 7.00E-434 mg/kg 7.00E-04 mg/kg 7.00E-04 1.73E-10 2.40E-01 4E-I I
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 1.48E,09 3.40E-01 5E-10
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.43E-10 3.40E-01 2E-10
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.47E-10 1.60E+01 4E-09
EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 _ _ --
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- -- --
Arsenic 1.25E+01 mg/k_g 1.25E+01 mg/kg . 1.25E+01 1.85E-06 1.50E+00 3E-06
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- -- --
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 -- _ --
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 _ --
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E401 _ -- --
Cobalt 1.61E+01 mg/kg 1.6|E+0L mg/kg 1.61E+01 _ -- --
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 _ --
Iron

. it

3of 9



Table 16-1
Calculation of Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sitmwide,Current Residential)

Scenario Time Frame: Current '
Exposure Medium: VadoseZoneSoil (0-2 feet bgs),and Grmmdwater
Exposure Point: IRP Site 31, Sitewide
Re_ptor POlm_tion: Residemial

ReceptorAge- Child/Adult

Chemical Medium Medim Route Route EPC Selected CancerSlope
Exposure of P_ EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)'; Risk
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 -- -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 -- -- --
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 -- -- --
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- -- --
Thallium 1.69E-R_ mg/kg i.69E+00 mg/kg 1.69E+00 -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- -- --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 -- --

TOTAL 4E-06
Ingestion VolatileOrganicCOmlmUmh
of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- -- --
Homegrown Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- -- --
Produce Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 -- _ --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 7.50E-03 --
Fluorene 3.00E-02 mg/kg 3.00F_,-02 mg/kg 3.00E-02 -- -- --
2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 _ _
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 _ -- --
Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- _ --
Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38E-01 _ -- --
Xylenes(total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- _
SemtvolafileOrganic Compounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 1.39E-08 7.30E-01 1F.,-08
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 |.87E-08 7.30E+00 IE-07
Benzo(b)Fluoranthene 9.06D02 mg/kg 9.06t/-02 mg/kg 9.06E-02 1.78E-08 7.30E-01 IE-08
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12D02 1.40E-08 7.30E-02 1E-09
1,2-Benzphenanthracene 1.11E-01 mg/kg 1.11E-01 mg/kg 1.1IE-01 2.19E-08 7.30E-03 2E-10
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 7.90E-09 7.30E+00 6E-08

Fluoranthene 1.37E-01 , mg/kg 1.37E-01 mg/kg 1.37E-01 -- -- --i

( o,0(
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TaMe m-1

Calculation of Cancer Risks, Reasonable Maximum Exposure

U.8. EPA (Sitewide, Current Residential)

Scemu'io Time Frame: Current

Exptmwe Medium: Vadosc Zone Soil (0-2 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Reeelator Polmlation: Resideatlal

Receptor Age: Child/Adult
i

Chemical Meditma Medium Route Route EPC Selected Cancer Slope

Exposure of Potenlial EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Cakulafion mg/kg-day (mg/kg-day) "1 Risk

Indeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 2.72E-08 7.30E-01 2E-08
Pesl_olycldorimted BiiJenyls
Aroclor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 2.14E-06 7.00E-02 2E-07

Aroclor 1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 5.27E-07 2.00E+00 IE-06
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 5.81E-08 2.40E-01 1E-08
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 3.91E-07 3.40Eo01 1E-07
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1.39E-07 3.40E-01 5E-08
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 6.2 IE,-08 1.60E+01 IE-06
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 _ -- --
Metals
Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- _ --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 1.36E-05 1.50E+00 2E-05
Barium 2.4.4E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- -- --
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E,-01 -- -- --
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 -- -- --
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- -- --
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 -- -- --
Copper 5.00E44)1 mg/kg 5.00E+01 mg/kg 5.00E+01 -- -- --
Iron 4.13E+O4 mg/kg 4.13F_rt4)4 mg/kg 4.13E+04 -- -- --
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 -- -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 -- --
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 -- -- --
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- -- --
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5,79E+01 mg/kg 5.79E+01 -- --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 -- -- --

TOTAL 2E-05
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Table 16-1
Calculation of Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sitewide,Current Residential)

iii i j m

Scenario Time Frame: Cut.at [
Ex[msure Medium: Vadose Zone Soil (0-2 feet bgs), and Groundwater ].Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation:Residential

chAt .
, HIin

Medium Medium Route Route F.,PCSelected Cancer Slope

Exposure of Potential Ei_ EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-d,ay) "t Risk

kahatatlon SemivotatileOrromn_Co_
of Benzo(a)Anthracene 7.10E-02 mg/kg 5.40E-11 rag/riP 5.40E-11 8.03E-12 7.30E-01 6E-12
Particulates BenT_a)_e 9.53E-02 mg/kg 7.24E-11 mg/m3 7.24E- 11 I.08E-I 1 7.30E-tO0 8E-I 1

Benzo(b)Fiuoranthene 9.06F_,-02 mg/kg 6.88E-11 mg/m3 6.88E-11 1.02E-I 1 7.30E-01 8E-12
Benza(k)Fluoranthene Z12E-02 mg/kg 5.41E-11 tug/ms 5.41E-11 8.05E-12 7.30E-02 6E-13
1,2-1knzphenanthracene 1.11F_,-01 mg/kg 8.46E-11 mg/m3 8.46E- ! 1 1.26E-11 7.30E-03 9E- 14
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 3.06E-11 mg/m_ 3.06E-11 4.55F_,-12 7.30E+00 3E-I 1
Fluoranthene 1.37E-01 mg/kg 1.04E-10 mg/m3 1.04E-10 -- _ --
Indeno( 1,2,3-C,D)Pyrene 9.72E-02 mg/kg 7.39E-11 nag/ms 7.39E-11 1.10E-I I 7.30E-01 8E-12
Pesticides/Polychiorinated Biphenyis

Amcior 1016 2.12E-02 mg/kg 1.61E-I 1 mg/ma 1.61E-I 1 2.40E-12 7.00E-02 2E-13
Aroclor 1260 1.92E-02 mg/kg 1.46E- l I mg/m3 1.46E- l I 2.17E- 12 2.00E+00 4E- 12
4,4-DDD 7,00E-04 mg/kg 5.32E-13 mg/ms 5.32E-13 7.91E-14 2.40E-01 2F_,-14
4,4-DDE 6.00E-03 mg/kg 4.56E-12 mg/m3 4.56E-12 6.78E-13 3.40E-01 2E-13
4,4-D.DT 2,60E-03 mg/kg 1.98E-12 rag/t# 1.98E- [ 2 2.94E- 13 3.40E-01 1E-13
Dieldrin 5.00E-04 mg/kg 3.80E-13 mg/n_ 3.80E-13 5.65E-14 1.60E+01 9E-13
Eadosulfan Sulfate 4.00E-03 mg/kg 3.04E- 12 mg/m3 3.04E- 12 -- _ --
Metals

Antimony 2.21E+00 mg/kg 1.68E-09 nag/ms 1.68E-09 -- _
Arsenic 1.25E+01 mg/kg 9.50E-09 mg/m3 9.50F_,-09 1.41E-09 1.51E+01 2E-08
Barium 2.4.4E+02 mg/kg 1.85E-07 mg/m3 1.85E-07 -- _ --
Beryllium 2,45E-01 mg/kg 1.86F_,-10 mg,/n_ 1.86E-10 2.77E-11 8.40E+00 2E-IO
Cadmium 3.90E-01 mg/kg 2.97E-10 mg/m3 2.97E-10 4.41E-11 6.30E+00 3E-10
Chromium 5.39E+01 mg/kg 4.10E-08 mg/ms 4.10E-08 6.10E-09 4.20E+01 3E-07
Cobalt 1.61E+OI mg/kg 1.23E-08 mg/n_ 1.23E-08 1.83E-IY) 9.80E+00 2E-08
Copper 5.00E+01 mg/kg 3.80E-08 mg/m3 3.80E-08 -- --
Iron 4.13E+04 mg/kg 3.13E-05 mg/ms 3.13E-05 -- _ --
Lead 6.15E+01 mg/kg 4.67E-08 mg/m3 4.67E-08 -- -- --
Mercury
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Table 16-1

Calculation of Cancer Risks, Reasonable Maximum Exposure
U.S. EPA (Sitewide, Current Residential)

Scemu*io Time Frame: Current [
Exposure Medium: Vadose Zone Soil (0-2 feet bgs), and Groundwater IExposure Point: IRP Site 31, Sltewide
Receptor Population: Residential

ReceptorA_e:Child/Adult

Chemical Medium Me_ium Route Route EPC Selected Cancer Slope

Exposure of Petential F,PC F_,PC EPC EPC for Risk Intake Factor Cancer
Route Cnn__ _-n Value Units Value Units Calculation mg/kg-day (mg/kg-day) d Risk

Molybdenum 3.16E-01 mg/kg 2.40E-10 mg/m3 2,40E-10 -- --
Nickel 1.07E+02 mg/kg 8.12F,,08 rag/r# 8.12E-08 1.2 IE-08 8.40E-01 1E-OR

Selenium 9.37E-01 .mg/kg 7.12E-10 mg/ma 7.12E-10 -- -- --
Thallium 1.69E400 mg/kg 1.29E-09 mg/trd 1,29E-09 -- -- --
Vanadium 5.79E+01 mg/kg 4.4OE-08 rag/r# 4.40E-08 -- -- --
Zinc 1.32E+02 mg/kg 1.01E-07 mg/m_ 1.01E-07 -- -- --

TOTAL 3E-07

lahaktion. VolatileOmmic CemTmmds
of Acenaphthene 3.92D02 mg/kg 2.15E-07 w.g/m) 2.15E-07 -- -- --
Outdoor Air Acenaphthylene 2.98E-02 mg/kg 1.64E-07 rag/r# 1.64E-07 -- -- --
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/n_ 9.75E-08 -- -- --
Soil Benzene 2.73[/-03 mg/kg 1.00E-06 mg/m ) 1.00E-06 1.49E-07 2.73E-02 4E-09

Benzo(g,h,i)Perylene 2.96F-,-01 mg/kg 7.78E-08 mg/m 3 7.78E-08 -- -- --
Dichlommethane 2.00E-03 mg/kg 8.02E-07 mg/m3 8.02E-07 1.19E-07 1.65E-03 2E-IO
Fluorene 2.07F.-02 mg/kg 5.74E-08 mg/ma 5.74E-08 _ --

2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/n_ 5.16E-07 -- -- --
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m_ 8.71E-07 -- -- --
Phenanthrene 2.65F.-01 mg/kg 3.79E-07 mg/m3 3.79E-07 -- -- --
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/_ 2.06E-07 -- --
Xylenes (total) 3.00E-03 mg/kg 4.92E-07 mg/m_ 4.92E-07 -- -- --

TOTAL 4E-09

Inhalation Velaltle Organic Cemlmumls
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/m3 3.19E-06 -- -- --
Indoor Air Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/m3 2.43E-06 -- --
from Anthracene 6.81E-02 mg/kg 6.86E-07 mg/m3 6.86E-07 _ -- --

Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/n¢ 1.08E-05 1.60E-06 2.73E-02 4E-08
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/n9 1.48E-07 _ -- --
Dichloromethane 2.00E-03 mg/kg 7.87E-06 mg/m_ 7.87E-06 1.17E-06 1.65E-03 2E-09

Fluorene 2.07E-02 n_,/k[g 4.51E-07 mg/m' 4.51E-07 -- -- --
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Table 16-1
Calculation of Cancer Risks,ReasonableMaximumExposure

U.S. EPA(Sitewide, Current Residential)
ii

ScenarioTimeFrame: Current

Exl_mre Medim: V_k_ Zone Soil (0-2 feetbgs), and Groundwater
ExposurePoint: _ Site31,Sitewide
ReceptorPopulation:Residendal
Receptor Age: Child/Adult , ,.

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exl_sm of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/k_-da_')"I Risk
2-Methylnaphthalene 2.23E-if2 mg/kg 8.22E-06 mg/m_ 8.22E-06 -- -- u
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/m3 1.83E-05 -- --
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/m3 2.67E-06 -- -- --
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/m3 3.92E-07 -- -- --
Xylenes (total) 3.00E-03 _mg/kg 1.18E-05 mg/n_ 1.18E-05 -- -- --

TOTAL b'E-08

Inhalation Velatile Orpnie Cemimuds
of Acenaphthene 1.00E-OI mg/L 9.62E-06 mg/ma 9.62E-06 -- -- --
Indoor Air Acenaphthylene 1.30E-01 mg/L 1.25E-05 mg/m3 1.25E-05 -- -- --
from Acetone 3.00E-03 mg/L 3.12E-07 mg/m3 3.12E-07 -- -- --
Groundwater Anthracene 5.90E-02 mg/L 2.20E-06 rag/nil 2.20E-06 -- --

Benzene 1.37E-01 mg/L 1.84E-04 mg/m3 1.84E-04 2.74E-05 2.73E-02 8E-07
Benzo(g,h,i)perylene 3.70E-02 mg/L 1.01E-06 mg/m3 1.01E-06 _ -- --
Carbondisulfide 9.60E-04 mg/L 5.46E-06 mg/m3 5.46E-06 -- _ --
Dibenzofuran 6.00E-03 mg/L 7.86E-08 mg/nP 7.86E-08 -- -- --
1,2-Dichloroethane 3.00E-03 mg/L 1.84E-06 mg/m_ 1.84E-06 2.73E-07 9. fOE-02 3E-08
Dichloromethane 3.10E-04 mg/L 3.05E-07 mg/n_ 3.05E-07 4.54E-08 1.65E-03 BE-11
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/rna 6.94E-05 -- -- --
Fluorene 4.50E-02 mg/L 2.46E-06 mg/m3 2.46E-06 -- -- --
4-lsopropyltoluene 1.50E-04 mg/L 2.57E-07 mg,/ma 2.57E-07 -- -- --
Methane 3.00E+00 mg/L 1.4-4E-04 mg/rrd 1.44E-04 -- -- --
Methylnaphthalene 1.00F_A33 mg/L 2.39E-07 mg/r# 2.39E-07 -- -- --
MTBE 1.00E-03 mg/L 5.13E-07 mg/m_ 5.13E-07 7.63E-08 9.10E-04 7E-11
•Naphthalene 2,03E+00 mg/L 5.26E-04 mg/m: 5.26E-04 -- -- --
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/m3 2.20E-06 -- -- --
Pyrene 2.00E-01 mg/L 5.47E-06 rag/r# 5.47F_.-06 -- --
Styrene 5.00E-03 mg/L 3.62E-06 mg/mJ 3.62E-06 -- _ --
Toluene 4.00E-02 mg/L :5.56E-05 mg/m3 5.56E-05 _ -- w

1,,,24-Trimeth,_€lbenzene ,, , 9.00E-03,, m_/L 8.89E-06 mg/n_ 8.89E-06 -- , -- --

(
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Table 16-1
Calculation of Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sitewide,Current Residential)

Scenario Time Frame: Current
Exposure Medium: Vadese Zone Soft(0-2 feet bgs), and Groundwater
Exlmsure Point: IRP Site 31, Sitewlde
Receptor Population: Residmfial
ReceptorAge: Child/Adult

i

Chemical Medium Medinm Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"t Risk

1,3,5-Trimethylbenzene 4.00E-03 mg/L 4.00E-06 mg/n_ 4.00E-06 _ _
Xylenes(total) 7.00E-02 mg/L 9.57E-05 rag/@ 9.57E-05 _ -- --

TOTAL 8E-07
Total Risk AcrossAll ExlmsureRoutes/Pathways 6E-05

Acronyms/Abbreviations:
bgs- belowgroundsurface mg/kg- milligramsperkilogram
DDD- dichlorodlphenyldichloroethane mg/kg-day-mllllgramsperkilogram-day
DDE- dlchlorodlphenyldlchloroethene mg/L.-milligramsperliter
DDT- dichlorodiphenyltrichloroethane mg/rrP- milligramspercubicmeter
EPC- exposurepointconcentration MTBE- methyltert-butylether
IRP- InstallationRestorationProgram U,SoEPA- UnitedStatesEnvironmentalProtectionAgency
(mg/kg-day)"1- kilogrsun-daypermilligram
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Table 16-2
Calculationof Cancer Risks, ReasonableMaximumExposure

Cal/EPA(Sitewide,Current Residential)

ii i

Scenario Time Frame: Current |
Exposure Medium: Vadose Zone Soil (0-2 feet bgs), and Groundwater LExposurePoint: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

Ill I IIImllll II

Chemical Medium Medim Route Route "EPC Selected Cancer Slope

Expmm of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/k_-day (mg/kg-day) "t Risk

Ingestion Volatile Organic Comlmumis
of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 _ -- --
Soil Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- -- --

Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 _ -- --
Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichlommethane 2.00E-03 mg/kg 2.00E4)3 mg/kg 2.00E-03 3.13E-09 1.40E-02 4E- 11
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 _ _
2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 _ -- --
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 5.07E-08 1.20E-OI 6E-09
Phenamhrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 _ -- --
Pyrene 1.38E-0! mg/kg 1.38E-01 mg/kg 1.38E-01 -- -- --

Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
Semivolalile Organic Compounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 1.11E-07 1.20E+00 IE-07
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E,-02 mg/kg 9.53E-02 1.49E-07 1.20E+O1 2E-06
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 1.42E-07 1.20E+O0 2E-07
Benzo(k)Fluoranthenc 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 1.11E-07 1.20E-tO0 1E-07
1,2-Benzphenanthracene 1.11E-01 mg/kg 1.11E-01 mg/kg I.IIE-01 1.74E-07 1.20E-01 2E-08
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 6.30F_,-08 4.10E+00 3E-07
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 _ -- --
Indeno(1,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 1.52E-07 1.20E+00 2E-07
Pesticides/Polychlorlnated Biphenyls

Aroclor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 3.32E-08 5.00E+00 2E-07
Aroclor 1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 3.00E-08 5.00E+00 1E-07
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mgJkg 7.00E-04 1.10E-09 2.40E-01 3E-IO

4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 9.39E-09 3.40E-01 3E-09
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 4.07E-09 3.40E-01 IE-09
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.83E- 10 1.60E+01 1E-08

Endosulfan Sulfate 4.00E-03 m,_,/kg 4.00E-03 mg/kg 4.00E-03 -- --ll| ii ll| ii ii i|
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Table 16-2

Calculation of Cancer Risks, Reasonable Maximum Exposure
Cal/EPA (Sitewide, Current Residential)

ScenarioTime Frame: Current

Expeem Medium: Vadese Zone Sell (0-2 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential

Receptor Age: C_ild/Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "1 Risk

Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- _ --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.23E+01 1.96E_05 9.45E+00 2E-04
Barium 2.44E402 mg/kg 2.44E+02 mg/kg 2.44E+02 _ _ --
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 _ -- --
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 6. l IE-07 3.80E-01 2E-07
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- _
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 -- _ --
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 _ _ --
Iron 4.13E+04 mg/kg 4.13E+04 mg/kg 4.13E+04 -- _
_ad 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 -- -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3,16E-01 -- -- --
Nickel 1.07E-tO2 mg/kg 1.07E+02 mg/kg 1.07E-t02 -- -- --
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- -- --
Thallium 1.69E-t_ mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 _ -- --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 -- _ --

TOTAL 2E-04

Dermal VolatileOrganicComixamds
Contact Acenaphthene 2.94-E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- -- --
with Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- _ --
Soil Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 _ -- --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichloromethane 2,00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 9.88E- 10 1.40E-02 1E-11
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- _ --
2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 _ -- --
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 2.40E-08 1.20E-01 3E-09

, Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- _ --
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Table 16-2
Calculation of Cancer Risks, ReasonableMaximumExposure

Cai/EPA(Sitewide,Current Residential)

Scenario Time Frame: Current

Exposure Medium: Vadose Zone Soft (0-2 feet bgs), and Groundwater
Ezi_m Point: IRP Sitt 31, Sitewide
Receptor Population: Residendal

Receptor A_ge: Child/Adult
i

Chemical Mediam Medim Route Route EPC Selected Cancer Slope

F,xlmmre of Peteatlal EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk
l:h!rene 1.38F,,-01 mg/kg 1.38E-01 mg/kg 1.38E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 _ -- --
SemlvelaUleOrganicCmapauads
Benzo(a)Anthracene 7.108-02 mg/kg 7.10E-02 mg/kg 7.1OE-02 5.26E-08 1.20E+O0 6E-08
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-O2 mg/kg 9.53E-02 7.06E-08 1.20E+01 9E-07
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 6.72E-08 1.20E+00 8E-08
Benzo(k)Fiuoranthene 7.12E-02 mg/kg 7.12E,-02 mg/kg 7.12E-02 5.28E-08 1.20E+00 6E-08
1,2- Benzphenanthracene I.IIE-01 mg/kg 1.11E-01 mg/kg 1.lIE-01 8.25E,-08 1.20E-01 1E-08
Dibenz(A,H)Anthraceae 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 2.98E-08 4.10E+_ 1E-07
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-O1 -- -- --

indeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 7.2 IE-08 1.20E+00 9E-08
Pesticides/PolychloriMted Biphenyls

Aroclor 1016 2.12E-02 mg/kg 2.12E-02 rag/kg 2.12E-02 1.57F_,-08 5.00E+00 8E-08
Aroclor 1260 1.92E-02 mg/kg 1.92F_,-02 mg/kg 1.92Eo02 1.42E-08 5.00E+00 7E-08
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 1.73E-10 2.40E-01 4E-I 1
4,4-DDE 6.00F,-03 mg/kg 6.00E-03 mg/kg 6.00E-03 1.48E-09 3.40E-01 5E- !0
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E,-03 6.43E-10 3.40E-01 2D10
Dieldrin 5.00F,-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.47E- 10 1.60E+01 4E-09
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- _ --
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- -- --

Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 1.85E-06 9.45E+00 2E-05
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- -- --

Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 -- -- --
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 1.93E-09 3.80E-01 7E-10
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E401 -- -- --

Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 -- -- --

Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 -- -- --

Iron ,, 4.13E+04 mg/kg 4;13E4434, mg/kg 4.13E+04 -- -- --
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Table 16-2
Calculation of Cancer Risks, ReasonableMaximumExposure

CaVEPA(Sitewide,Current Residential)

I '
ScenarioTimeFrame:Current
Expesure Medium:Vadme Zone Soil (0--2feetbgs), and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child/Adult

Chemical Medium Medium Route Route EPC Selected CancerSlope

Exposure of Poteadal EPC EJPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculatlon mg/kg-day (mg/kg-day)"t Risk

_ad 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09F_.-0[ -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 -- -- --
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 -- -- --
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- -- --
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 -- -- --

TOTAL 2E-05

lugmtlou Volelile Organic Ceatlmnds
of Acenaphthene 2.94E-02 mg/kg 2.94F_02 mg/kg 2.94E-02 -- -- --
Homegrowa Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- -- --
Produee Anthracene 3.58E-02 mg/kg 3.58F.-02 mg/kg 3.58E-02 -- -- --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00F.-03 mg/kg 2.00E-03 -- 1,40E-02 --
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- -- --
2-Methyinaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.3IE-02 -- -- --
Naphthalene 3.24D02 mg/kg 3.24E-02 mg/kg 3.24E-02 -- 1.20E-01 --
Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- -- --
Pyrcne 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemlvolatileOrganic Cmnpounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 1.39E-08 1.20E+00 2E-08
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 1.87E-08 1.20E+01 2E-07
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 1.78D08 1.20E+00 2E-08
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 1.40E-08 1.20E+00 2E-08
1,2-Benzphenanthracene 1.11E-01 mg/kg I.IIE-01 mg/kg 1.1!.F,-0I 2.19E-08 1.20E-OI 3E-09
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4,02E-02 7.90E-09 4.10E-tO0 3E-08
Fluoranthene
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TaMe 16-2
Calculationof Cancer Risks, Reasonable MaximumExposure

Cal/EPA(Sitewkle, Current Residential)

iiiiiiii
Scenario Time Frame:Current

ExposureMedium: VndeseZoneSoil (0-2 feet IV,s), and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential

Receptor Age: Child/Adult

Chemical Medium Medium Route Route EPC Selected CancerSlope
EXlmsure of Petential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (ng/kg-day)-t Risk
Indeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 2.72E-08 1.20E+00 3E-08
Pesticides_olycbiorinmed Biphenyls
Aroclor1016 2.12F,-02 mg/kg 2.12E-02 mg/kg 2.12E-02 2.14E-06 5.00E+00 IE-05
Aroclor1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 5.27E-07 5.00E+00 3E-06
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 5.81E-08 2.40E-01 IE-08
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 3.91E-07 3.40E-01 IE-07
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1.39E-07 3.40E-01 5E-08
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 6.21E-08 1.60E+01 IE-06
EndosulfanSulfate 4.00F.-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- _
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 1.36E-05 9.45E+00 IE-04
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- -- --
Beryllium 2.45E-01 mg/kg 2.45E-O1 mg/kg 2.45E-01 -- -- --
Cadmium 3.90D01 mg/kg 3.90E-01 mg/kg 3.90E-01 5.36E-06 3.80E-01 2E-06
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- -- --
Cobalt 1.61E_01 mg/kg 1.61E+01 mg/kg 1.61E+01 -- --
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+O1 -- -- --
Iron 4.13E+04 mg/kg 4.13E+04 mg/kg 4.13E+04 -- -- --
Lead 6.15E+01 mg/kg 6.15E-tOl mg/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09[/-01 -- -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 -- -- --
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 -- -- --
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- -- --
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- -- --
Zinc 1.32E*02 mg/kg 1.32E+02 mg/kg 1.32E+02 m _ _

TOTAL 1E-04

( (
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Table 16-2
Calculation of Cancer Risks, ReasonableMaximumExposure

Cal/EPA(Sitewide,Current Residential)

ScemLrioTimeFrame:(_mremt
Exposure MediumzYadese Zone Soil (0-2 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child/Adult

Chemical Medium Medim Route Route EPCSelected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/k_-day (mg/kg-day)a Risk
Inhalation Semivo_tile _ Compounds
of Benzo(a)Anthracene 7.10E-02 mg/kg 5.40E-II mg/m_ 5.40E-II 8.03E-12 3.90[/-01 3E-12
Particulates Benzo(a)Pyrenc 9.53E-02 mg/kg 7.24E-II mg/n_ 7.24E-II 1.08E-I I 3.90E+00 4E-I I

Benzo(b)Fluoranthcne .9.06E-02 mg/kg 6.88E-II mg/m_ 6.88E-II 1.02E-II 3.90E-01 4E-12
Benzo(k)FIuoranthenc 7.12E-02 mg/k_ 5.41E-II mg/m3 5.41E-II 8.05E-12 3.90E-01 3E-12
1,2-Benzphenanthracenc I.I IE-01 mg/kg 8.46E-II mg/nP 8.46E-I I 1.26E-I I 3.90E-02 5D 13
Dibenz(A,H)Anthragene 4.02E-02 mg/kg 3.06E-11 mg/n_ 3.06E-11 4.55E-12 4.IOE+00 2E-1I
Fluoraathene 1.37E-01 mg/kg 1.04E-10 mg/m3 1.04E-10 _ _ --
lndeno(l,2,3-C,D)Pyrene 9.72F_,-02 mg/kg 7.39F_,-11 mg/m_ 7.39E-11 1.10E-11 3.90E-01 4E-12
Pesflcides/PolyddorinatedBiphenyls
Aroclor1016 2.12E-02 mg/kg 1.61E-II rag/@ 1.61E-II 2.40E-12 2.00E+00 5E-12
Aroclor1260 1.92E-02 mg/kg 1.46E-II mg/n_ 1.46E-I ! 2.17E-12 2.00E+00 4E-12
4,4-DDD 7.00E-04 mg/kg 5.32E-13 mg/m3 5.32E-13 7.91E-14 2.40E-01 2E-14
4,4-DDE 6.00E-03 mg/kg 4.56E-12 mg/n_ 4.56E-12 6.78E-13 3.40E-01 2E-13
4,4-DDT 2.60E-03 mg/kg 1.98E-12 mg/m3 1.98E-12 2.94E-13 3.40E--01 IE-13
Dieldrin 5.00E-04 mg/kg 3.80E-13 mg/m_ 3.80E-13 5.65E-14 1.60E+0! 9E-13
EndosulfanSulfate 4.00E-03 mg/kg 3.04E-12 mg/m3 3.04E-12 -- -- --
Metals

Antimony 2.21E+00 mg/kg 1.68E-09 mg/n_ 1.68E-09 -- -- --
Arsenic 1.25E+01 mg/kg 9.50E-09 mg/m3 9.50E-09 1.41E-09 1.20E+01 2E-08
Barium 2.44E+02 mg/kg 1.85E-07 mg/n_ 1.85E-07 -- -- --
Beryllium 2.45E-01 mg/kg 1.86E-I0 rag/@ 1.86E-I0 2.77E-II 8.40E+00 2E-10
Cadmium 3.90E-01 mg/kg 2.97E-10 mg/m_ 2.97E-10 4.41E-11 1.50E+OI 7E-10
Chromium 5.39E+01 mg/kg 4.10E-08 mg/m3 4.10E-08 6.10E-09 7.40E+01 5E-07
Cobalt 1.61E+01 mg/kg 1.23E,08 mg/_ 1.23E-08 _ -- --
Copper 5.00E401 mg/kg 3.80E-08 mg/n,? 3.80E-08 -- _ --
Iron 4.13E+_ mg/kg 3.13E-05 mg/ma 3.13E-05 -- -- --
I.,¢ad 6.15E+01 mg/kg 4.67E-08 mg/m_ 4.67E-08 -- _ --
Mercury 5.09E-01 mg/kg 3.87E-10 mg/m3 3.87E-10 -- --
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Table 16-2
Calculation of Cancer Rlslot, ResImnableMaximumExposure

CalIEPA(Sitewide,Current Residential) .

Somario Time Frame: Current

Exposure Medium:Vadese Zone Soil (0-2 feet bgs), and Groundwater
Exposure Point= IRP Site 31, Sitewide
Recep(orPopuixfiom Residen/bd

ReceptorAge: Child/Adult ....

Chemical Med_lum Medium Route Route EPC Selected Cancer Slope
Expesure of Peteadal EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"I Risk
Molybdenum 3.16E-01 mg/kg 2.40E-10 mg/ma 2.40E-10 -- -- --
Nickel 1.07E+02 mg/kg 8.12E-08 mg/n9 8.12E-08 1.21E-08 9.10E-01 IE-08
Selenium 9.37E-01 mg/kg 7.12E-10 mg/m3 7.12E,-10 -- -- --
Thallium 1.69E+00 mg/kg 1.29E-09 mg/n9 1.29E-09 -- -- --
Vanadium 5.79E+01 mg/kg 4.4OE-08 mg/m3 4.40E-08 -- -- --
Zinc 1.32E+02 mg/kg 1.01E-07 mg/rrP 1.01E-07 -- -- --

TOTAL SE.07

lat_tion Volatile OrganicCamlammls
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m3 2.15E-07 -- -- --
OutdoorAir Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 -- -- --
frmn Anthracene 6.81E-02 mg/kg 9.75E-08 mg/m3 9.75E-08 -- -- --
Sell Benzene 2.73E-03 mg/kg 1.00E-06 mg/nP 1.00E-06 1.49E-07 1.00E-O1 1E-08

Benzo(g,h,i)Perytene 2.96E-01 mgtltg 7.78E-08 mg/m3 7.78E-08 -- -- --
Dichloromethane 2.00E-03 mg/kg 8.02E-07 rag/n9 8.02E-07 1.19E-07 3.50E-03 4E-1O
Fluorene 2.07E-02 mg/kg 5.74E-08 mg/ma 5.74D08 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 rag/n9 5.16E-07 -- -- --
Naphthalene 3.77E-02 mg/kg 8.71E-07 w.g/m3 8.71E-07 1.30E-07 1.20E-01 2E-08
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/n9 3.79E-07 -- -- --
Pyrene 7.82E-01 mg/kg 2.06E-07 rag/n9 2.06E-07 -- -- --
Xylenes(total) 3.00E-03 mg/kg 4.92E-07 mg/m3 4.92E-07 -- -- --

TOTAL 3F.Oa
Inhalation VolatileOrganic Coatpouuds
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/nd 3.19E-06 -- -- --
IndoorAir Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/m_ 2.43E-06 -- -- --
frmn Anthracene 6.81E-02 mg/kg 6.86E-07 mg/m3 6.86E-07 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/m3 1.08E-05 1.60E-06 1.00E-01 2E-07

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/ma 1.48E-07 -- -- --
Dichloromethane 2.00E-03 mg/kg 7.87E-06 mg/rn3 7.87E-06 1.17E-06 3.50E-03 4E-09

.... Fluorene .... 2.07E-02 m_/kg 4.51E-07 .rag/m3= 4.51E-07 -- -- --
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Table 16-2
Calculation of Cancer Risks, ReasonableMaximumExposure

Cal/EPA(Sitewide,Current Residential)

ScenarioTimeFrame:Curre..,

Exposure Medium: Vadese ZoneSoU(0--2feetbgs), and Groundwater
ExpesurePoint: /RP Site 31,Sitewide
Recq_orPop,_tiom Residential

Receptor A_e: Child/Adult

Chemical Medim Medium Route Route EPC Selected Cancer Slope
Expesure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"l Risk
2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 mg/m3 8.22E-06 _ --
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/n_ 1,83E-05 2.72E-06 1.20E,-01 3E-07
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/m3 2,67E-06 -- --
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/_ 3.92E-07 -- -- --
Xylenes(total) 3.00E-03 mg/kg 1.18D05 mg/r_ 1,18E-05 -- _

TOTAL 5E-07
Inhalation VelatileOrganic CemlXmnds
of Acenaphthene 1.00E-01 mg/L 9.62E-06 mg/m3 9.62E-06 -- -- --
IndoorAir Acenaphthylene 1.308-01 mg/L 1.25E-05 mg/m_ 1.25E-05 -- _
from Acetone 3.00E-03 mg/L 3.12E-07 m.g/m3 3.12E-07 -- --
Groundwater Anthracene 5.90E-02 rag/L 2.20E-06 mg/m3 2.20E-06 -- --

Benzene 1.37E-01 mg/L 1.84E-04 mg/ma 1.84E-04 2.74E-05 1.00E-01 3E-06
Benzo(g,h,i)perylene 3.70E-02 mg/L 1.01E-06 mg/n_ 1.01E-06 -- --
Carbondisulfide 9.60E-04 mg/L 5.46E-06 mg/m3 5.46E-06 -- -- --
Dibenzofuran 6.00E-03 mg/L 7.86E-08 rng/ma 7.86E-08 -- --
1,2-Diehloroethane 3.00E-03 rag/L 1.84E-06 mg/ma 1.84E-06 2.73E-07 7.20E-02 2E-08
Dichloromethane 3.10E-04 mg/L 3.05E-07 mg/n,? 3.05E-07 4.54E-08 3.50E-03 2E-10
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/m_ 6.94E-05 -- -- --
Fiuorene 4.50E-02 mg/L 2.46E-06 mg/m3 2.46E-06 -- -- --
4-1sopropyitoluene 1.50E-04 mg/L 2.57E-07 mg/ma 2.57E-07 -- -- --
Methane 3.00E+00 mg/L 1.44E-04 rng/ma 1.44E-04 -- -- --
Methyinaphthalene 1.00E-03 mg/L 2.39E-07 mg/rr_ 2.39E-07 -- -- --
MTBE 1.00E-03 mg/L 5.13E,07 mg/m3 5.13E-07 7,63E-08 9. I0E-04 7E- 11
Naphthalene 2.03E+00 mg/L 5.26E-04 rag/n,? 5.26E-04 7,82E-05 1.20E-01 9E-06
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/m_ 2.20E-06 -- --
Pyrene 2.00E-01 mg/L 5.47E-06 mg/n_ 5.47E-06 -- -- --
Styrene 5.00D03 mg/L 3.62E-06 mg/m3 3.62E-06 -- --
Toluene 4.00DO2 mg/L 5.56E-05 mg/n_ 5.56E-05 -- D
1,2,4-Trimethylbenzene 9.00E-03 mg/L 8.89E-06 mg/m3 8.89E-06 _ --
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Table 162

Calculation of Cancer Risks, Reasonable Maximum Exposure
Cal/EPA (Sitewide, Current Residential)

i

SOemL,-ioTime Frame: L-'urmm

ExlmsureMedium: Vadese Zone Soil (0-2 feetbgs),and Groundwater
Exl_tWe Point: IRP Site 31, Sitewide
Receptor Population: Residential

Receptor Age: _Chiid/Adult ,,
i

Chemical "Medimu Medium Route Route EPC Selected Cancer Slope
Eximsure of Potential EI_ EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "1 Risk
1.3,5-Trimethylbenzene 4.00E-03 mg/L 4.00E-06 mg/nP 4.00E-06 -- -- --
Xylenes (total) 7.00E-02 mg/L 9.57E-05 mg/m_ 9.57E-05 -- -- --

TOTAL IE-0$

...... Total Risk Across All Exposure Routes/Pathways 4E-04

Acmnyms/Al_reviations:
bgs- belowground surface (mg/kg-day)"- kilogram-dayper milligram
Cai/EPA- CaliforniaEnvironmentalProtectionAgency mg/kg- milligramsper ldiogram
DDD - dichlorodiphenyk:liohioroethene mg/kg-day- milligramsper kilogram-day
DDE - dichlorodlphenyldichloroethene mg/L- milligramsper liter
DDT - dichlorodiphenyftrichioroethane mg/ma- milligramsper cubicmeter
EPC - exposurepointconcentration MTBE- methylted-butylether
IRP - InstallationRestorationProgram

( oo,o( t
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Table 16-3

Calculation of Hazard Index, Reasonable Maximum Exposure
U.S. EPA (Sitewide, Current ResidenUal)

, | ,

Exposure Point: _ Site 31, Si_wl_
Receptor Population: Resideatini

Receptor Age: Child ,,

Chemical Medium Medium Route Route EPCSelected Reference
Expesure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
h_estion VolatileOrganic Comimunds
of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 3.76E-07 6.00E-02 6E-06
Soil Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 3.85E-07 6.00E-02 6E-06

Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 4.57E-07 3.00E-01 2E-06
Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 1.21E-06 3.00F_,-02 4E-05
Dichloromcthane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 2.56E-08 6.00E-02 4E-07
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E,-02 3.83E-07 4.00E-02 IE-05
2-Methylnaphthalene 3.31E-02 mg/kg 3.3IF,-02 mg/kg 3.31E-02 4.23E-07 2.00E-02 2E-05
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 4.14E-07 2.00E-02 2E-05
Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 8.87E-07 3.00E-01 3E-06
Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38F_,-01 1.76E-06 3.00E-02 6E-05
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 3.84E-08 2.00E-01 2E-07
Semivo/a_ileOrganic Camspouuds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 9.08E-07 3.00E-01 3E-06
lknzo(a)Pyrene 9.53F,-02 mg/kg 9.53E-02 mg/kg 9.53F_,-02 1.22E-06 3.00E-02 4E-05
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 1.16F,-06 4.00E-02 3E-05
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 9.10E-07 4.00E-02 2E-05
1,2-Benzphenanthracene 1.11E-01 mg/kg 1.11E-01 mg/kg 1.11E-01 1.42E-06 3.00E-OI 5E-06
Dibenz(A,H)Anthracene 4.02E-02 rag/kg 4.02E-02 mg/kg 4.02F_,-02 5.14E-07 3.00E-01 2E-06
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 1.75E-06 4.00E-02 4E-05
lndeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 1.24E-06 4.00E-02 3E-05
Peslieides/PolychlerinatedBiphenyls
Aroclor1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 2.7IE-07 7.00E-05 4E-03
Aroclor1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1o92E-02 2.45E-07 2.00E-05 1E-02
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 8.95E-09 5.00E-04 2E-05
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 7.67E-08 5.00E-04 2E-04
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.32E-08 5.00E4)4 7E-05
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 6.39E-09 5.00E-05 IE-04

EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00F_,-03 5.11E-08 6.00E-03 9E-06
lof9



Table 16-3
Calculationof Hazard Index,ReasonableMaximumExposure

U.S. EPA (SRewide,CurrentResidential)
i

Scenario Time Frame: Current

ExlmmU_Medium:Vadme Zone Soil (0-2 feet bgs), and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulation: R_denl_l

secer Chik, .....

Chemical Medimn Medim Route Route EPCSelected Reference
Exlmsm_ of Potential EPC EPC EPC EPC for Risk Intake Dese Hazard

Route Concern Value Units Value Uaits Calculation mg_-da_" mg/kg-day Quotient
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 2.82E-05 4.00E-04 7E-02
Arsenic 1.25E+01 mg/k8 1.25E+01 mg/kg 1.25E+01 1.60E-04 3.00E-04 5E-01
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 3.12E-03 2.00E-O! 2E-02
Beryllium 2.45E-01 mgtkg 2.45E-01 mg/kg 2.45E-01 3.13E-06 2.00E-03 2E-03
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 4.99E-06 5.00E-04 1E-02
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 6.90E-04 3.00E-03 2E-01
Cobalt 1,61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 2.06D04 2.00E-02 IE-02
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 6.40E-04 4.00E-02 2E-02
Iron 4.13E+04 mg/kg 4.13E4434 mg/kg 4.13E+04 5.27E-01 3.00E-01 2E+00
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 6.51E-06 3.00E-04 2E-02
Molybdenum 3.16E-O1 mg/kg 3.16E-01 mg/kg 3.16E-01 4.03E-06 5.00E-03 8E-04
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 !.37E-03 2.00E-02 7E-02
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 1.20E-05 5.00E-03 2E-03
Thallium . 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 2.16E-05 6.60E-05 3E-01
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 7.40E-04 1.00E-03 7E-01
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1,32E+02 | o69E-03 3.00E-O| 6E-03

TOTAL 4E+00
Derma VetmtaeOrga_ Com_m_
Contact Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 1.58E-07 6.00E-02 3E-06
with Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.0lE-02 1.61E-07 6.00E-02 3E-06
Soil Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 1.92E-07 3.00E-01 6E-07

Benzo(g,h,i)Pe,ry|ene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 5.10E-07 3.00E-02 2E-05
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 7.16E-09 6.00E-02 IE-07
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 1.61E-07 4.00E-02 4E-06
2-Methy|naphthalene 3.31E-02 rag/kg 3.31E-02 mg/kg 3.31E-02 1.78E-07 2.00E-02 9E-06
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 1.74E-07 2.00E-02 9E-06

. 6.94E-02

( Phenanthrene , 6.94E-02 mg/k_ 2of9 ( ,, mg/kg 6.94E-02 3.73E-07 3.00E-01 IE-O6 i
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Table 16-3

Calculation of Hazard Index, Reasonable Maximum Exposure
U.S. EPA (Sltewide, Current Residential)

I ScenarioTimeFrame:C.rrent

ExpmureMedium:VadoseZoneSoil(02 feetbgs),andGroundwater
Exposure Point: IRP Site 31, SitewJde

Receptor Population: Residential

Receptor A_e: ,,Child

Chemical Medium Medim Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Pyrenc 1.38F_,-01 mg/kg 1.38E-01 mg/kg 1.38E-01 7.38E-07 3.00E,-02 3E-05
Xylenes (total) 3.00E-03 mg/kg 3.00F,-03 mg/kg 3.00E-03 1.07E-08 2.00E-01 5E-08
SemivolalileOrganicCompomais
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 3.81E-07 3.00E-01 ! E-06
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 5.12E-07 3.00E-02 2t/-05
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E,02 mg/kg 9.06E-02 4.86E-07 4.00E-02 IE-05
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 3.82E-07 4.00E-02 IE-05
1.2-Benzphenanthracene 1.11E-01 mg/kg I.IIE4)I mg/kg 1.lIE-01 5.98E-07 3.00E-01 21/-06
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 2.16E-07 3.00[/-01 7E-07
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 7.34E-07 4.00E-02 2E-05
Iadeno(1,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 5.22E-07 4.00E-02 IE-05
Pesti€ides/Polyddorknmted Biphenyls

Aroclor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 1.14E-07 7.00E-05 2E-03
Aroclor 1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 1.03E-07 2.00E-05 5E-03
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 1.25E-09 5.00E-04 3E-06
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 1.07E-08 5.00E-04 2E-05
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 4.65E-09 5.00E-04 9E-06
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.79E-09 5.00E-05 4E-05
Endosulfan Sulfate 4.00E-03 mg/kg 4.00F_,-03 mg/kg 4.00F,-03 1.43E-08 6.00E-03 2E-06
Metals
Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 7.90E-07 4.00F_,-04 2E-03

Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 1.34E-05 3.00E-04 5E-02
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 8.73E-05 2.00E-01 4E-04
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 8.76E-08 2.00E-03 4E-05
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 i.40E4)8 5.00E-04 3E-05
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 1.93E-05 3.00E-03 6E-03
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 5.78E-06 2.00E-02 3E-04

Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5,00E+01 1.79E-05 4.00E-02 5E-04

Iron 4.13E+04 m_/k_ 4.13E+04 mg/kg 4.13E+04 1.48E-02 3.00E-01 5E-02
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Table 16-3

Calculation of Hazard Index, Reasonable Maximum Exposure
U.S. EPA ($1tewide, Current Residential)

i. i

Samario Time Frame: Cm'rent

Exposure Medium: Yadme Zone Soil (0--2 feet i_), and Groundwater
Exi_ure Po/nt: 11_ Site 31, Sltewtde
ReceptorPopulation:Residential
I_,, ptor Age: Child

i i i ill

Chemical Meditma Medium Roate Ronte EPC SeleVted Reference

Eximsnre of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Cmmera Value Units Value Units Calo£1ation mg/kg-day mg/kg-day Quotient

Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 1.82E-07 3.00E-04 6E-04
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 1.13E-07 5.00E-03 2E-05
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 3.83E-05 2.00E-02 2E-03

Selenium 9.37EA)1 mg/kg 9.3"/E-01 mg/kg 9.37E-01 3.35E-07 5.00E-03 7E-05
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 6.06E-07 6.60E-05 9E-03
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 2.07E-05 I.OOE-03 2E-02
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 4.74E-05 3.00E-01 2E-04

TOTAL IE4)I

of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- 6.00E-02
Homegrown Acenaphthylene 3:01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- 6.00E,-02 --
Produce Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 -- 3.00E-01 n

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- 3.00E-02
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 6.00E-02
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- 4.00E-02
2-Methylnaphthalene 3.31E-02 mg/kg 3.31F_,-02 mg/kg 3.31E-02 -- 2.00E-02
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 n 2.00E-02
Phenanthreae 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 _ 3.00E-01 --
Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38E-01 -- 3.00E-02
Xylenes (total) 3.00E-03 mg/kg 3.00F,-03 mg/kg 3.00E-03 -- 2.00E-G1
SemivoiatileOrganicComponnds
Benzo(a)Anthracene 7.10E-02 mg/kg 7,10E-02 mg/kg 7.10E-02 3.25E-08 3.00E-OI IE-07
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53F-.,-02 mg/kg 9.53E-02 4.37E-08 3.00E-02 2E-06
Benzo(b)Fluoraathene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 4.15E-08 4.00E-02 1E-G6
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 3.26E-08 4.00E-02 8E-07
1,2-Benzphenanthracene 1.11E-01 mg/kg I.I1E-01 mg/kg 1.11E-01 5.10E-08 3.00E-01 2E-07

Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 1.84E-08 3.00E-01 6E-08
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 !.46E-07 4.00E-02 4E-06 .at

I ili i ili i iiH
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TaMe 16-3
Calculation of Hazard Index, Reasonable MaximumExposure

U.S. EPA (Sitewide,Current Residential)

Scenario Time Frame: C'm-_m

ExposureMedium: VadoseZoneSoil (0-2 feetbgs), and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopniatio_ Residential

ReceptorAge: Child

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/k_-day mg/kg-day Quotient
lndeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 6.36E-08 4.00E-02 2E-06
Pestiddes_olychiortnated Bil_henyls
Aroclor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 5.00E-06 7.00E-05 7E-02
Aroclor 1260 1.92F_,-02 mg/kg 1.92E-02 mg/kg 1.92E-02 1.23E-06 2.00E-05 6E-02
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 1.36E-07 5.00E-04 3E-04
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 9.13E-07 5.00E-04 2E-03
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.25E-07 5.00E-04 7E-04
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.45E-07 5.00E-05 3E-03
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 2.56E-06 6.00E-03 4E-04
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- 4.00E-04 --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 3.17E-05 3.00E-04 IE-01
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- 2.00E-O1
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 _ 2.00E-03
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 1.25E-05 5.00E-04 3E-02
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- 3.00E-03 --
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+OI _ 2.00E-02 --
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 -- 4.00E-02 --
Iron 4.13E+04 mg/kg 4.13E+04 mg/kg 4.13E+04 -- 3.00E-01
Lead 6.15E+01 mg/kg 6.15E+0! mg/kg 6.15E+01 m _
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 1.99E-06 3.00E-04 7E-03
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 -- 5.00E-03
Nickel 1.07E-_2 mg/kg 1.07E+02 mg/kg 1.07E+02 4.42E-04 2.00E-02 2E-02
Selenium 9.37E-01 mg/kg 9.37E-01 mg/k_g 9.37E-01 3.81E-06 5.00E-03 8E-04
Thallium 1.69E+00 mg/kg 1.69E4430 mg/kg 1.69E+00 _ 6.60E-05 --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- 1.00E-03
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 2.19E-03 3.00E-01 7E-03

TOTAL 3E-01
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Table 16-3
CaJculationof Hazard Index,ReasonableI_llximumExposure

U.S. EPA (Sitewide,Current Residential)

Scenario Time Frame: Curreat

Exposure Medium:Vadose ZoneSoil (0-2 feetbgs), and Groundwater
Exposm_ Point: IRP Site 31, Sitewide
Recelaor Popular/ore Residential
ReceptorAge: Child

Chemical Medium Medium Route Route EPCSelected Reference
Eximsure ef Poteatial EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Coacern Value Uaits Value Uails Calculadon mg/kg-day mg/kg-day Quodent
lahalatio. Semlvola_le Org_€ Camlxamds
og Benzo(a)Anthracene 7.10E-02 mg/kg 5.40E-11 mg/m_ 5.40E-11 3.48E-11 3.00E-01 IE-10
Particulates Benzo(a)Pyrene 9.53E-02 mg/kg 7.24E-11 mg/m3 7.24E-11 4.67E- 11 3.00E-02 2E-09

Benzo(b)Fluoranthene 9.06E-02 mg/kg 6.88E-11 mg/_ 6.88E-11 4.44F_,-l I 4.00E-02 IE-09
Benzo(k)Fluoianthene 7.12E-02 mg/kg 5.41E-11 mg/m_ 5.41E-11 3.49E-11 4.00E-02 9E-10
1,2-Benzphenanthracene 1.I IE-01 mg/kg 8.46E-11 mg/m_ 8.46E-11 5.45E-11 3.00E-OI 2E-10
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 3.06E-11 rag/n9 3.06E-11 1.97E-11 3.00E-01 7E-! 1
FIuoranthene 1.37E-01 mg/kg 1,04E-10 mg/n_ 1.04F_,-10 6.69E-11 4.00E-02 2E-09
Indeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 7,39E-I1 rag/n9 7.39E-11 4.76E-11 4.00E-02 IE-09
Pesticides/PolychlorinatedBiphenyb
Aroclor1016 2.12E-02 mg/kg 1,61F_,-I1 mg/m3 1.61E-11 1.04E-I1 7.00E-05 2E-07
Aroclor1260 1.92E-02 mg/kg 1.46F,-11 mg/ms 1.46E-11 9.38E-12 2.00E-05 5E-07
4,4-DDD 7.00E-04 mg/kg 5.32E-13 mg/ma 5.32E-13 3.43E-13 5.00E-04 7E-10
4,4-DDE 6.00E-03 mg/kg 4.56E-12 mg/ma 4.56E-12 2.94E-12 5.00E-04 6E-09
4,4-DDT 2.60E-03 mg/kg 1.98E-12 mg/m_ 1.98E-12 1.27E-12 5.00E-04 3E-09
Dieldrin 5.00E-04 mg/kg 3.80E-13 rag/n# 3.80E-13 2.45E-13 5.00E-05 5E-09
EndosulfanSulfate 4.00E-03 mg/kg 3.04E-12 mg/m3 3.04E-12 1.96E-12 6.00F_,-03 3E-10
Metals

Antimony 2.2IE+00 mg/kg 1.68F,-09 mg/ma 1.68E-09 -- -- --
Arsenic 1.25E+01 mg/kg 9.50E-09 mg/m3 9.50E-09 -- -- --
Barium 2.44E+02 mg/kg 1.85E-0"/ mg/rns 1.85E-07 1.19F_,-07 1.40E-04 9E-O4
Beryllium 2.45E-01 mg/kg 1.86E-10 mg/ma 1.86E-10 1.20E-10 5.71E-06 2E-05
Cadmium 3.90F,-01 mg/kg 2.97E-10 mg/ma 2.97E-10 -- -- --
Chromium 5.39E+01 mg/kg 4.10E-08 rag/r# 4.10E-08 2.64F_,-08 2.29E-06 IE-02
Cobalt 1.61E+OI mg/kg 1.23E-08 mg/ma 1.23E-08 7.90E-09 5.70E-06 IE-03
Copper 5.00E+OI mg/kg 3.80E-08 mg/ms 3.80E-08 -- -- --
Iron 4.13E.+04 mg/kg 3.13E.-05 mg/ms 3.13E-05 -- -- --
Lead 6.15E-tO1 mg/kg 4.67E-08 mg/m_ 4.67E-08 -- -- --
Mercury 5.09E-01 mg/kg 3.87E-10 mg/n_ 3.87E-10 -- _
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Table 16-3

Calculation of Hazard Index, Reasonable Maximum Exposure
U.S. EPA (Sitewlde, Current Residential)

Scenario Time Frame: Current

Exposure Medium: Vadme Zone Soil (0-2 feet lags), and Groundwater
Exlmmn'e Point: IRP Site 31, Sitewide
Receptor Population: Residential

ReeeptorA_e: Child
i

Chemical Medium Medium Route Route EPC Selected Reference

Expesure of Potential EPC EPC EPC EPC for Risk Intake Dese Hazard

Route Concern Value Units Value Units Calculation mg/kg-da_ mg/kg-day Quotient
Molybdenum 3.16E-01 mg/kg 2.40E-10 mg/r# 2.40E-10 -- -- --
Nickel 1.07E+02 mg/kg 8.12D08 mg/n9 8.12E-08 -- -- --
Selenium 9.37E-01 mg/kg 7.12E-10 mg/ma 7.12E-10 -- -- --
Thallium 1.69E+00 mg/kg 1.29E-09 mg/m3 1.29E-09 -- -- --
Vanadium 5.79E+01 mg/kg 4.40E-08 mg/m3 4.40E-08 -- --
Zinc 1.32E+02 mg/kg 1.01E-07 mg/ms 1.01E-07 -- -- --

TOTAL IE-02

Inhalation Velatlle Organk
of Acenaphthene 3.92E-02 mg/kg 2.!5E-07 mg/m3 2.15E-07 1.39E-07 6.00E-02 2E-06
Outdoor Air Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 i.06E-07 6.00E-02 2E-06
from Anthracene 6.81E-02 mg/kg 9.75E-08 rag/n9 9.75E-438 6.28E-08 3.00E-01 2E-07
Soil Benzene 2.73E-03 mg/kg 1.00E-06 mg/m_ 1.00E.06 6.45E-07 8.57F_.,-03 8E-05

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/n_ 7.78E-08 5.02E-08 3.00E-02 2E-06
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/ma 8.02E-07 5.17E-07 8.60E-01 6E-07
Fluorene 2.07E-02 mg/kg 5.74D-08 mg/n: 5.74E-08 3.70E-08 4.00E-.02 9E-07
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/ma 5.16E-07 3.33E-07 8.57E-04 4E-04
Naphthalene 3.77E,-02 mg/kg 8.71E-07 mg/m3 8.71E-07 5.61E-07 8.57E-04 7E-04
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/ms 3.79E-07 2.44E-07 3.00E-01 8E-07
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/n_ 2.06E-07 1.33E-07 3.00E-02 4E-06
Xylenes (total) 3.00E-03 mg/kg 4.92E-07 mg/m3 4.92E-07 3.17E-07 2.86E-02 1E-05

TOTAL IE-03

Inhalation VolatileOrganic
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/m3 3.19E-06 2.06E-06 6.00[/-02 3E-05
Indoor Air Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/rr; 2.43E-06 1.57E-06 6.00E-02 3E-05
from Anthracene 6.81E-02 mg/kg 6.86E-07 mg/m5 6.86E-07 4.42E-07 3.00E-01 2E-06
Soil Benzene 2.73E,03 mg/kg 1.08E-05 mg/m_ 1.08D05 6.94E-06 8.57E-03 8E-04

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/m3 1.48E-07 9.56E-08 3.00E-02 3E-06
Dichloromethane 2.00E-03 mg/kg 7.87E-06 mg/m3 7.87E-06 5.07E-06 8.60E-01 6E-06
Fluorene 2.07E-02 mg/kg 4.51E-07 mg/m3 4.5 IE-07 2.91E-07 4.00E-02 7E-06
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Table 16-3
Cnlculatio. of Hnzard Index, FloasonableMaximumExposure

U.S. EPA (Sitewlde, Current Residential)

ScenarioTime Frame:Current

ExpesureMe(I/am:Vsdese Zone Soil (6-2 feet bgs), and Groundwater
Expesare Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential
ReceptorAge: Child

ironIlnU |1 nmlt

Chemical Medium Medium Route Route EPC Selected Reference
Exlmsure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 mg/m_ 8.22E-06 5.30E-06 8.57E-04 6E-03
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/rr? 1.83E-05 1.18E-05 8.57E-04 IE-02
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/m3 2.67E-06 1.72E-06 3.00E-01 6E-06
Pyrene 7.82E-01 . mg/kg 3,92E-07 mg/n9 3.92E-07 2.53E-07 3.00E-02 8E-06
Xylenes (total) 3.00E-03 mg/kg 1°18E-05 mg/ma 1.18E-05 7.61E-06 2.86E-02 3E-04

TOTAL 2E-02

Inhalation VolatileOrganic Cempeuds
of Acenaphthene 1.00E-01 mg/L 9.62E-06 rag/n9 9.62E-06 6.20E-06 6.00E-02 1E-04
Indoor Air Acenaphthylene 1.30E-01 mg/L 1.25E-05 mg/m_ 1.25E-05 8.06E-06 6.00E-02 IE-04
from Acetone 3.00E-03 mg/L 3.12E-07 mg/n9 3.12E-07 2.01E-07 9.00E-01 2E-07
Groundwater Anthracene 5.90E-02 mg/L 2.20E-06 mg/m_ 2.20E-06 1.42E-06 3.00E-01 5E-06

Benzene 1.37E-01 mg/L 1.84E-04 mg/n9 1.84E-04 1.19E-04 8.57E-03 IE-02
Benzo(g,h,i)perylcne 3.70E-02 mg/L 1.01E-06 mg/nP 1.01E-06 6.52E-07 3.00E-02 2E-05
Carbondisulfide 9.60E-04 mg/L 5.46E-06 mg/n9 5.46E-06 3.52E-06 2.00E-01 2E-05
Dibeazofuran 6.00E-03 mg/L 7.86E-08 mg/nP 7.86E-08 5.07E-08 2.00E-03 3E-05
1,2-Dichloroethane 3.00E-03 mg/L 1.84E-06 mg/m_ 1.84E-06 1.18E-06 1.40E-03 9E-04
Dichloromethane 3.10E-04 mg/L 3.05E-07 mg/ma 3.05E-07 1.97E-07 8.60E-01 2E-07
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/m3 6.94E-05 4.47E-05 2.86E-0L 2E-04
Fluorene 4.50E-02 mg/L 2.46E-06 mg/m_ 2.46E-06 1.59E-06 4.00E-02 4E-05
4-1sopropyltoluene 1.50F-,-04 mg/L 2.57E-07 mg/ms 2.57E-07 1.66E-07 I.10E-01 2E-06
Methane 3.00E+00 mg/L 1.44E-04 mg/m3 1.44E-04 9.30E-05 5.00E-0I 2E-04
Methylnaphthalene 1.00F-,-03 mg/L 2.39E-07 mg/aP 2.39E-07 1.54E-07 8.57E-04 2E-04
MTBE 1.00E-03 mg/L 5.13E-07 mg/m3 5.13E-07 3.31E-07 8.57E-01 4E-07
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/m3 5.26E-04 3.39E-04 8.57E-04 4E-01
Phenanthrene 2.50E-01 mg/L 2.20E-06 rag/r# 2.20E-06 1.42E-06 3.00E-01 5E-06
Pyrene 2.00E-01 mg/L 5.47E-06 mg/ms 5.47E-06 3.52E-06 3.00E-02 IE-04
Styrene 5.00E-03 mg/L 3.62E-06 mg/m3 3.62E-06 2.33E-06 2.86E-01 8E-06
Toluene 4,00F_02 mg/L 5.56E-05 mg/m5 5.56E-05 3.58E-05 1.43E+00 3E-05

, 1,2,4-Trimethyibenzene 9.00E-03 mg/L 8.89E-06 mg/ma g.g9E-06 5.73E-06 1.70E-03 3E-03

(
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Table 16-3

Calculation of Hazard Index, Reasonable Maximum Exposure
U.S. EPA (Sitewide, Current Residential)

i

[ cemmo Time Frmme: Current

Exposure Medium: Vedese Zone Soil (0-2 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential

Receptor Age: Child

Chemical Medium Medium Route Route EPC Selected Reference

Exlmsure of Potsnfial EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

1,3,5-Trimethylbenzene 4.00E-03 ms/L 4.00E-06 mg/m_ 4.00E-06 2.58E-06 1.70E-03 2E-03
Xylenes (total) 7.00E-02 mg/L 9.57E-05 mg/m3 9.57E-05 6.17E-05 2.86E-02 2E-03

TOTAL 4E-OI

Total Risk Across All Exposure Routes/Pathways b'E+00i i , i ,

Acronyms/Abbreviations:
bgs- belowgroundsurface mg/kg- milligramsperkilogram
DDD - dichlorodiphenyldichloroethane mg/kg-day- milligramsper kilogram-day
DDE - dlchlorodtphenyk:lichloroethene rag/L- milligramsper liter
DDT - dichlorodiphenyltrichloroethane mg/rn=- milligramsper cubicmeter
EPC- exposurepointconcentration MTBE - methylten-butylether
IRP - InstallationRestorationProgram U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-4
Calculationof Cancer Risks, CentralTendencyExposure

U.S. EPA (Sitewide,Current Residential)

iii i i

Scenario Time Frame: Current ]
Exposure Medium: Vadese Zone Soil (0-2 feet bgs), and Greundwater IExposure Point: IRP Site 31, Sltewide
Receptor Poimlatioa: Residential

Recel_tor Age: ,L'qhild/Adult
illl IU I [[

Medium Medium Route Route EPC Selected Cancer Slope

Expesure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Rmlte Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk

lagmlo- VolatileOrganic_mpounds
of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- -- --
Soil Acenaphthylene 3.0 IE-O2 mg/kg 3.01E-02 mg/kg 3.01E-02 -- -- --

Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 -- -- --

Benzo(g,h,i)Pery|ene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichloromcthane 2.00E-03 mgikg 2.00E-03 mg/kg 2.00E-03 8.50E-10 7.50E-03 6E-12
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- -- --

2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 w -- --
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 -- -- --
Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- -- --
Pyrene 1.38F_.-01 mg/kg 1.38E-01 mg/kg 1.38E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- --
SemlvolatileOrguk Compounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 3.02E-08 7.30E-01 2E-08
Benz_a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 4.05E-08 7.30E+00 3E-07
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 rng/kg 9.06E-02 3.85E-08 7.30E-01 3E-08
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 3.03E-08 7.30E-02 2E-09
1,2-Benzphenanthracene I.IIE-01 mg/kg I.IlE-01 mg/kg 1.11E-01 4.73E-08 7.30E-03 3E-10
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 1.71E-08 7.30E+00 1E-07
Fluoranthene 1.37E-O1 mg/kg 1.37E-01 mg/kg 1.37E-01 -- --
Indeno(! ,2,3 -C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 4.13E-08 7.30E-01 3E-08
Pmticldm/Polychiodnated Bildaenyis
Aroclor 1016 2.12E-02 mg/kg 2.12E-02 rng/kg 2.12E-02 9.01E-09 7.00E-02 6E-10
Aroclor 1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 8.14E-09 2.00E+00 2E-08
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 2.98E-10 2.40E-01 7E-I 1
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 2.55E-09 3.40E-01 9E- 10
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1.11E-09 3.40E-01 4E-10
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.13E- 10 1.60E-K)I 3E-09

Endosulfan Sulfate 4.00E-03 m_fkg 4.00E-03 mg/k_ 4.00E-03 -- -- --[[ [ I ] i [I [[ I [
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Table 164
Calculationof Cancer Risks, Central TendencyExposure

U.S. EPA (Sltewide,Current Residential)

S_nario TimeFrame:Current
Expnmu'eMedium:VadoseZone Soil (0-2 feet bgs), and Groundwater
Exposure Point: IRP Site31, Sitewide
ReceptorPolmlatton: Residential

Recede/orAge: Chfld/AduR

Cbmdcal Medimn Medim Route Route EPCSelected CancerSlope
Exlx_ure of Potential EPC EPC • EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Uai/s Calculation mg/kg-day (mg/kg-day)"I Risk
Metals
Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E-,.-01 5.32E-06 1.50E+00 8E-06
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- _ --
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 _ -- --
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 -- --
Chromium 5.39E+01 ing/kg 5.39E+01 mg/kg 5.39E+01 -- -- --
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 -- -- --
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 -- -- --
Iron 4.13E+04 mg/kg 4.13E+04 mg/kg 4.13E+04 -- -- --
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5,09E-01 mg/kg 5.09E-01 -- -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 -- -- --
Nickel 1.0TE.t02 mg/kg 1.07E+02 mg/kg 1.07E-',.02 -- -- --
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.371/-01 -- -- --
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- -- --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 -- -- --

TOTAL 9E-06

Dermal VolatBeOrganic
Contact Accnaphthenc 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- -- --
with Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- -- --
Soil Anthracene 3.58D02 mg/kg 3.58E-02 mg/kg 3.58E-02 -- -- --

Benzo(g,h,i)Perylene 9.49E--02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichloronmthane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 9.55E-11 7.50E-03 7E- 13
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- -- --
2-Methyinaphthalcnc 3.3IE-02 mg/kg 3.31E-02 mg/kg 3.31E-02 _ -- --
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 -- -- --

Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- -- --
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Table 16-4
CalculstJonof Cancer Risks, CentralTendencyExposure

U.S. EPA (Sitewide, Current Residential)

i,

I cenario'lime Frame: Cm'rtat

Eximsm'e Medium: Vadktse Zoae Soil (0-2 feet hp), and Greumlwater
Eximure Point: IRP Site 31, Sitewide
Receptor Popaladon: Residential

ReceiVer Age: Child/Adult

,i i

Che_cai Medium Medium RoW Route EPC Selected Cam_erSlope

ExlmsUre of Potenlial EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Cn_n___rn Value Units Value Units Calculation mg/kg-day (mg/kg-dayy t Risk

Pyrene 1.38F_,-01 mg/kg 1.38E-01 mg/kg 1.38E-01 -- -- --
Xylenes (total) 3.00D03 mg/kg 3.00D03 mg/kg 3.00F_,-03 -- -- --
Semivolatile Org_€ Comimuds
Benzo(a)Anthraccne 7.10F-,-02 mg/kg 7.10E-02 mg/kg 7.10E-02 5.09E-09 7.30E-01 4E-09
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53D02 mg/kg 9.53E-02 6.82E-09 7.30E+00 5E-08
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 6.49E-09 7.30E-01 5E-09
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E.02 5.10E-09 7.30E-02 4E- 10
1,2-Benzphenanthracene 1.1ID01 mg/kg 1.11E-01 mg/kg 1.11E.01 7.97D09 7.30E-03 6E-I 1
Dibenz(A,H)Anthracene 4.02D02 mg/kg 4.02D02 mg/kg 4.02E-02 2.88E-09 7,301]+00 2E-08
Fluoranthene 1.37E-01 mg/kg 1,37E-01 mg/kg 1o37E-01 -- -- --
lndeno(1,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.'/2E-O2 mg/kg 9.72E-02 6.96D09 7.30E.01 5E-09
Pestiddes/Po/ychlorismted Biphenyls
Aroclor 1016 2.12D02 mg/kg 2.12E,-02 mg/kg 2.12E-02 1.52E-09 7.00E-02 IE-10
Axoclor 1260 1.92E-02 mg/kg 1.92D02 mg/kg 1.92E-02 1.37D09 2.00E+00 3E-09
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 1.67E-11 2.40E-01 4E-12
4,4-DDE 6.00D03 mg/kg 6.00E-03 mg/kg 6.00E-03 1.43E-10 3.40E-01 5I]-I l
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.2 IE- 11 3.40E-01 2E-I l
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.39E-11 1.60E+01 4E-10
Endosuifan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 _ _ --
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- _ --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 1.79E-07 1.50E+00 3E-07
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- -- --
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 _ -- --
Cadmium 3.90D01 mg/kg 3.90E-01 mg/kg 3.90E-01 -- --
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- -- --
Cobalt 1.6IE+01 mg/kg 1.61E+01 mg/kg 1.61E+01 -- -- --
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00F-,+01 -- --

Iron 4.13E+04 m_/k_ 4.13E+04 mg/kg 4.13E+04 _ ,, ,--,, ,,,,,,,,, --
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Table 16-4
Calculation of Cancer Risks, Central Tendency Exposure

U.S. EPA (Sitewide, Current Residential)

SeemtrioTime Frame:Current
Expesure Medium:Vadese Zone Soil (0-2 feet bgs), andGrouadwater
ExlmsurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residendul
ReceptorAge: Child/Adult

Medium Medium Route Route EPCSelected CancerSlope
Exposure of Potenlial EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Caloalafion mg/kg-day (mg/kg-day)"s Risk
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- --
Mercury 5.09E-01 mg/kg 5.09E,01 mg/kg 5.09E-01 -- -- --
Molybdenum 3.16E-OI mg/kg 3.16E-01 mg/kg 3.16E-01 -- -- --
Nickel 1.07E+02 mg/kg 1.07_02 mg/kg 1.07E+02 b __ __
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- -- --
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- -- --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 b -- --

TOTAL 4E-07
lngmtion Volatile OredmieCOmlammh
of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- -- --
Homegrown Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 _ -- --
Produce Anthracene 3.58E-02 mgAg 3.58E-02 mg/kg 3.58E-02 -- -- --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 7.50E-03 --

• Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- -- --
2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 -- -- --
Naphthalene 3.24E432 mg/kg 3.24E-02 mg/kg 3.24E-02 -- -- --
Phenaathrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- -- --
Pyrene !.38E-01 mg/kg 1,38E-01 mg/kg 1.38E-01 -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemivetatileOrganic Compounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E,.02 mg/kg 7.10E-02 1.73E-09 7.30E-01 IE-09
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 2.32E-09 7.30E+00 2E-08
Iknzo(b)Fluoranthene 9.06E-O2 mg/kg 9.06E-02 mg/kg 9.06E,-02 2.20E-09 7.30E-01 2E-09
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 1.73E-09 7.30E,02 IE-10
1,2-Benzphenanthracene 1.11E-01 mg/kg I.IIE-01 mg&g I.I1E-01 2.71E-09 7.30E-03 2E-II
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 9.78E-10 7.30E+00 7E-09
Fluoranthene 1.37D01 mg/kg 1.37E-01 mgAg 1.37E-01 -- -- --
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Table 16-4
Calculation of Cancer Risks, CentralTendencyExposure

U.S. EPA(Sitewide,Current Residential)
i i i i IIHI i real mm I

ScenarioTime Frame: Current
ExposureMedimn: VadoseZone Soil (0-2 feet bgs), and Grmmdwater
Exposure PoIDI: IRP Site 31, Sitewide
ReeeptorPopulalion: Residentlml

ReceptorAge: Child/Adultii i i i

null jil nil n II i illS It

Chemical Medium Medimn Route Route EPC Selected Cancer Slope
Exposure _ Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Rot_ Concern Value Units Value Units Calculation nx_j_-day (mg/_-day) "l Risk
indeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E,02 mg/kg 9.72E-02 3.37E-09 7.30E-0L 2E-09
P_licides/Pol_chlorimted BIpl_ayls
Aroclor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 2.65E-07 7.00E-02 2E-08
Arocior1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 6.52E-08 2.00E+00 IE-07
4,4-DDD 7,00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 7.19E-09 2.40E-01 2E-09
4,4-DDE 6,00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 4.84E-08 3.40E-01 2E-08
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1.73E-08 3.40E-01 6E-09
Dieldrin 5.00E,04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.69E-09 1.60E+01 IE-07
Endosulfan Sulfate 4.00E,-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- --
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1,25E+0l 1.68E-06 1.50E+00 3E-06
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E-t02 -- _
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 -- _
Cadmium 3,90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 -- -- --
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- _
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+OI -- _ --
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 -- -- --
Iron 4.13E-tO4 mg/kg 4.13E+04 mg/kg 4,13E+04 _ _ --
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- _ --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 -- --
Molybdenum 3 16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 -- --
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 -- -- --
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- --
Thallium L.69E+_ mg/kg 1.69E+00 mg/kg 1.69E+00 -- _
Vanadium 5.79E+01 mg/kg 5.79E+01 mg!kg 5.79E+01 -- --
Zinc 1.32E402 mg/kg 1.32E+02 mg/kg 1.32E+02 -- --

TOTAL 3E-06
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Table 16-4
Calculation of Cancer Risks, Central Tendenoy Exposure

U.S. EPA (Sitewide, Current Residential)

i ii

I cenario Time Frame: C.rre,a

Exposure Medium: Vadose Zone Soil (0-2 feet bgs), and Groundwater
Exposure Poim/: IRP Site 31, Sitewide
Receptor Populaflom Residential

Receptor A_e: Child/Ad.lt

C_aemical Merlin Medim Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units CaleulaUon mg/kg-day (mg/kg-day) "l Risk

Inhalation SemivoladleOrganic
of Benzo(a)Amhracene 7.10E-02 mg/kg 5.40E- 11 mg/m_ 5.40E- 11 3.26E- t2 7.30E-01 2E- t2
Particulates Benzo(a)Pyrene 9.53E-02 mg/k4 7.24E- 11 mg/m3 7.24E- 11 4.37E- 12 7.30E+00 3E- 11

Benzo(b)Fluoranthene 9.06E-02 mg/kg 6.88E-11 mg/m3 6.88E-11 4.16E-12 7.30E-01 3E-12
Benzo(k)Fluoranthene 7.12E,02 mg/kg 5.41E-11 mg/m3 5.41E-11 3.27E-12 7.30E-02 2E-13

1,2-Benzphenanthracene 1.11E-01 mg/kg 8.46E- 11 mg/m3 8.46E- 11 5.11E- 12 7.30E-03 4F,-14
Dibenz(A,IOAnthracene 4.02E-02 mg/kg 3.06E- 11 mg/mJ 3.06E- 11 1.85E- 12 7.30E+00 1E-11
Fluoranthene 1.37E-01 mg/kg 1.04E-10 mg/m3 1.04E-10 -- _ --
Indeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 7.39E-11 mg/m3 7.39F-,-11 4.46E-12 7.30E-01 3E-12
Pesdcides/Polychlorlaated Biphenyis
Aroclor 1016 2,12E-02 mg/kg 1.61E-I 1 mg/m3 1.61E-11 9.73E-13 7.00E-02 7E-14
Aroclor 1260 1.92E-02 rng/kg 1.46E-11 mg/ma 1.46E-11 8.79E-13 2.00E+00 2E-12
4,4-DDD 7.00E-04 mg/kg 5.32E- 13 mg/m3 5.32E- 13 3_2i E-14 2.40E-01 BE-15
4,4-DDE 6.00E-03 mg/kg 4.56E-12 mg/m3 4.56E-12 2.75E-13 3.40E-01 9E-14
4,4-DDT 2.60E-03 mg/kg 1.98E-12 mg/m3 1.98E-12 1.19E-13 3.40E-01 4E-14
Dieldrin 5.00E-04 mg/kg 3.80E- 13 mg/m3 3.80E- 13 2.29E- 14 1.60E+0I 4E- t 3
Endosuifan Sulfate 4.00E-03 mg/kg 3.04E-12 mg/r_ 3.04E- 12 _ -- --
Metals

Antimony 2.21E+00 mg/kg 1.68E-09 mg/n_ 1.68F_,-09 _ _ --
Arsenic 1.25E+01 mg/kg 9.50E-09 mg/m3 9.50E-09 5.74E-10 1.51E+01 9E-09
Barium 2.44E+02 mg/kg 1.85E-07 mg/m_ 1.85E-07 -- -- --
Bery|lium 2.45E-01 mg/kg 1.86E-10 mg/m 3 1.86E-10 1.12E-I 1 8.40E-tO0 IE-10
Cadmium 3.90E-01 mg/kg 2.97E,10 mg/m3 2.97E-10 1.79E-11 6.30E+00 IE-10
Chromium 5.39E+01 mg/kg 4.10E-08 mg/m_ 4.10E-08 2.47E-09 4.20E+01 IE-07
Cobalt 1.61E+01 mg/kg 1.23E-08 mg/m3 1.23E-08 7.41E-10 9.80E+00 7E-09
Copper 5.00E+01 mg/kg 3.80E-08 mg/n_ 3.80E-08 _ -- --
Iron 4.13E+04 mgikg 3.13E205 mg/n9 3.13E-05 -- _ --
Lead 6.15E+01 mg/kg 4.67E-08 mg/n9 4.67E-08 _ --
Mercu 5.09E-01 m g 3.87E-10 m ms 3.87E-10 -- _ --i
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Table 16-4
Calculationof Cancer Risks,Central TendencyExposure

U.S. EPA (Sitmvide,Current Residential)

Scenario Time Frame: Current

Exposure Medhn_ Vadme Zone Soil (0-2 feet l_s), and Groundwater
Exlmsure Point: IRP Site 31, Sitewide
Recep/or Populadou: Residemiai

ReceptorAge: Child/Adult ,, ,

• ii | i , ,, i

Chemical Medium Medim Route Route EPC Selected Cancer Slope
Exposure of Potenlia] EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"t Risk
Molybdenum 3.16E-0! mg/kg 2.40E-10 mg/u_ 2.40E-10 -- --
Nickel 1.07E-t02 mg/kg 8.12E-08 mg/m3 8.12E-08 4.90E-09 8.40E-01 4E-09
Selenium 9.37E-01 mg/kg 7.12E-10 mg/ma 7.12E-10 -- -- --
Thallium 1.69E+00 mg/kg 1.29E-(Y) mg/m3 1.29E-09 -- m --
Vanadium 5.79E+01 mg/kg 4.40E-08 mg/ma 4.40E-08 -- --
Ziac 1.32E+02 mg/kg 1.01E-07 mg/n,: 1.01E-07 -- m --

TOTAL IE-07

_On V_ r _e

of Acenaphthene 3.92D02 mg/kg 2.15E-07 mg/m3 2.15E-07 -- --
OutdoorAir Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m-_ 1.64E-07 -- --
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/ms 9.75E-08 -- m
Soil Benzene 2.73E-03 mg/kg 1.00E-06 mg/m3 1.00E-06 6.04F_,-08 2.73E-02 2E-09

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/ms 7.78E-08 -- --
Diehloromethane 2.00E-03 mg/kg 8.02E-07 rag/n: 8.02F_,-07 4.84E-08 1.65E-03 8E-i I
Fiuorene 2.07E-02 mg/kg 5.74E-08 mg/ms 5.74E,08 -- --
2-Methyinaphthalene 2.238-02 mg/kg 5.16F,-07 mg!m3 5.16t/-07 -- -- --
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m3 8.71E-07 -- --
Phenanthrene 2.65E,-01 mg/kg 3.79E-07 mg/m3 3.79F_,-07 _ _ --
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/ma 2.06E-07 -- --
Xylenes (total) 3.00E-03 mg/kg 4.92E-07 mg/m5 4.92E-07 m _

TOTAL 2E-09

Inhalation VolatileOrganicCompoumis
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/ms 3.19E-06 -- _
Indoor Air Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/ms 2.43E-06 _ -- --
from Anthracene 6.81E-02 mg/kg 6.86E-07 mg/ms 6.86F_,-07 -- _
Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/n_ 1.08E-05 6.50E-07 2.73E-02 2E-08

Bcnzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/m3 1.48E-07 -- -- --
Dich|orornethane 2.00E,-03 mg/kg 7.87E-06 mg/ms 7.87E-06 4.75E-07 i.65E-03 8E-10
Fluorene 2.07F_,-02 mg/kg 4.51E-07 mg/m_ 4.51E-07 -- -- --

i I i li i li iN I iiii I il i i i "f
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Table 16-4

Calculation of Cancer Risks, Central Tendency Exposure

U.S. EPA (Sltewide, Current Residential)

Scmario Time Frame: Curreat

ExlxmUre Medium: Vadese Zone Soil (0--2 feet bgs), and Grouadwater

Eximsure Point: IRP Site 31, Sitewide
Receptor Population: ResideuUal

ReceptorAge: Chad/Adult
I iii i

Cheadeal Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (lllg_..day) "I Risk

2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 mg/r# 8.22E-06 _ --
Naphthalene 3,77E-02 mg/kg 1.83E-05 mg/n# 1.83D05 -- -- --
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/m3 2.67E-06 -- -- --
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/m3 3.92E-07 _ --

Xylenes (total) 3.00E-03 mg/kg 1,18E-05 mg/m3 1.18E-05 -- -- --
TOTAL 2E-08

Inhalation Volatile Organic Compoum_
of Acenaphthene 1.00E-01 mg/L 9.62E-06 mg/m* 9.62E-06 -- --
Imimw Air Acenaphthylene 1.30E-01 mg/L 1.25E-05 mgh# 1.25E-05 -- -- --
from Acetone 3.00E-03 mg/L 3.12E-07 mg/r# 3.12E-07 -- --
Groundwater Anthracene 5.90E-02 mg/L 2.20E-436 rag/m* 2.20E-06 -- _

Benzene 1.37E-01 mg/L 1.84E-04 mg/mJ 1.84E-04 1.11E-05 2.73E-02 3E-07
Benzo(g,h,i)perylene 3.70E-02 mg/L 1.01E-06 mg/n_ 1.01E-06 -- _ --
Carbon disulfide 9.60E.04 mg/L 5.46E-06 mg/m_ 5.46E-06 -- _ --
Dibenzofuran 6.00E-03 mg/L 7.86E-08 mg/ms 7.86E-08 _ -- --
i,2-Dichloroethane 3.00E-03 atg/L 1.84E-06 mgh# 1.84E-06 1.11E-07 9.10E-02 IE-08
Dichloromethane 3.10E-04 mg/L 3.05E-07 mg/ma 3.05E-07 1.84E-08 1.65E-03 3E- 11
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/n_ 6.94E-05 _ -- --
Fluorene 4.50E-02 mg/L 2.46E-06 mg/m3 2.46E-06 -- -- --
4-lsopropyltoluene 1.50E-04 mg/L 2.57E-07 mg/m3 2.57E-07 -- --
Methane 3.00E+00 mg/L 1A4E-04 mg/m3 | .44E-04 -- -- --
Methylnaphthalene 1.00D03 mg/L 2.39E-07 rng/m3 2.39E-07 -- --
MTBE 1.00E-03 mg/L 5.13E-07 mg/m3 5.13E-07 3.10E-08 9.10E-04 3E- 11
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/m_ 5.26E-04 -- -- --
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/n'? 2.20E-06 -- -- --
Pyrene 2.00E-01 mg/L 5.47E-06 mg/r# 5.47E-06 _ -- --
Styrene 5.00E-03 mg/L 3.62E-06 mg/ng 3.62E-06 -- -- --
Toluene 4.00E-02 mg/L 5.56E.05 mg/n9 5.56E-05 -- -- --

1,2,4-Trimeth_,lbenzene 9.00D03 mg/L 8.89E-06 m_/m3 8.89E-06 -- q --
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Table 16-4

Calculation of Cancer Risks, Central Tenden©y Exposure
U.S. EPA (Sitewide, Current Residential)

S_.arioTimeFrme: curry' I
ExposureMedium:VadoseZoneSoit(0--2feetbgs),andGroundwaterIExposure Point: IRP Site 31, Sitewide
ReceptorPopulation:Residential
Receptm" Age: Child/Adult ....

[ i i Hill

Chmical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk

1,3,5-Trimethylbenzcne 4.00E-03 mg/L 4.00E-06 mg/m3 4.00E-06 -- _ --
Xylenes (total) 7.00E-02 mg/L 9.57E-05 mg/ms 9.57E-05 -- _

TOTAL 3E-07

Total Risk Across All Exposure Routes/Pathways IE-0S

Acronyms/Abbreviations:
bgs- belowgroundsurface mg/kg- milligramsper kilogram
DDD - dichlorodipbenyldichloroethane mg/kg<lay- milligramsperkilogram-day
DDE- dlchlorodiphenylclichloroethene mg/L- mil|igramsper liter
DOT- dichlorodiphenyltrichlorcethane mg/nP- milligramsper cubicmeter
EPC - exposurepointconcentration, MTBE - methyltert-butylether
IRP - InstallationP-_zstoratlonProgram U.S. EPA- UnitedStates EnvironmentalProtectionAgency
(mgikg<lay)"1- kilogram<laypermilligram
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Table 16-5

Calculation of Cancer Risks, Central Tendency Exposure

CaVEPA (Sitewide, Current Residential)

Sceaario Time Frame: C-re'rein/

Exlmsm'e Medium: Vadese Zone Soil (0-2 feet bgs), and Grmmdwater
F,xl_mre Poll: IRP Site 31, Sitewide

Poimlation: Rmideadal

,,l_eptor Age: Child/Adnit
i

Chemical Medim Medimn Route Route EPC Selected Cancer Slope

Eximsure of Peteatini EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "1 Risk

Ingestion Volmile Orpnk Compounds
of Acenaphthene 2.94E-02 mg/kg 2.94E,-02 mg/kg 2.94F_,-02 -- --
Soil Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- --

Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 -- -- --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49F_,-02 mg/kg 9.49E-02 -- m
Dich|oromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 8.50E- lO 1.40E-02 1E- 11
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- _
2-Methylnaphthalene 3.3 IE-02 mg/kg 3.31E-02 mg/kg 3.31F_,-02 -- --
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 1.38E-08 1.20E-01 2E-09
Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- _
Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38E-01 -- m
Xylenes (total) 3.00E-03 mg/kg 3.00F,-03 mg/kg 3.00E-03 -- --
Semivelatile Orpnk Comlmumls
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7. IOE-02 3.02E-08 1.20E+00 4E-08
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 4.05E-08 1.20E+01 5E-07
Benzo(b)F[uoranthene 9.06E-02 mg/_ 9.06E-02 mg/kg 9.06E-02 3.85E-08 1.20E+00 5E-08
Benzo(k)Fiuoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 3.03E-08 1.20E+00 4E-08
1,2-Benzphenanthracene I.IIE-01 mg/kg 1.11E-01 mg/kg 1.11E-01 4.73E-08 1.20E-01 6E-09
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 1.71E-08 4.10E+00 7E-08
Fluoranthene 1.37E-01 mg/kg 1.37E-0I mg/kg 1.37E-01 -- --

lndeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 4.13E-08 1.20E+00 5E-08
Pesficides/Polyehlorinated Biphenyb
Aroclor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 9.01E-09 5.00E+00 5E-08
Aroclor 1260 1,92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 8.14E-09 5.00E44)0 4E-08
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 2.98E-10 2.40E-01 7E-l 1
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 2.55E-09 3.40E,01 9E-10
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1. | IE-09 3.40E-01 4E- I0
Dieldrin 5.00F,-04 nng/kg 5.00E-04 mg/kg 5.00E-04 2.13E-10 1.60E+01 3E-09

, Endosulfan Sulfate 4.00E-03 m_,/kg 4.00E-03 mg/kg 4.00E-03 b __II III
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Table 16-5
Calculation of Cancer Risks,Central TendencyExposure

Cai/EPA(Sitewide, Current Residential)

Scenario Time Frame: _uTent ]
ExlmsUreMedium:Vadose Zone Soil (0--2feet bgs), and Groundwater

]Exlmsure Point: 1RPSite 31,Sitewide
ReceptorPopulation: Re_kml_d
ReceptorAge: Child/Adult

i

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)a Risk
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21F_.-tO0 -- -- --
Arsenic 1.25E-,01 mg/kg 1.25E,tOI mg/kg 1.25E+01 5.32E-06 9.45E+00 5E-05
Barium 2.44E+02 mg/kg 2.g4E+02 mg/kg 2.44E+02 -- -- --
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 -- -- --
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 1.66D07 3.80E-01 6E-08
Chromium 5.39E+01 ng/kg 5.39E+01 mg/kg 5.39E+01 -- _
Cobalt 1.61E+01 mg/kg 1.61E+0| mg/kg 1.61E+01 -- --
Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.OOE+01 -- --
Iron 4.13E+04 mg/kg 4.13E+04 mg/kg 4.13E+04 -- -- --
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- _ --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 -- -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 _ -- --
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 -- -- --
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 -- --
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 -- -- --

TOTAL 5E-05
Dermal VolatileOrganicComlamads
Contact Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- -- --
with Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- -- --
Soil Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 -- -- --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichioromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 9.55E-11 1.40E-02 IE-12
Fiuorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- -- --
2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 -- -- --
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 2.32E-09 1.20E-01 3E-10

Phenanthrene 6.94E-02 ....mg/kg 6.94E-02 m_/kg 6.94E-02 -- _ IIII
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Table 16-5

Calculation of Cancer Risks, Central Tendency Exposure
Cal/EPA (Sitewide, Current Residential)

ii

I cenario Time Frame: Current

Exposure Medium: Vadose Zone Soil (0-2 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "i Risk

Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38E-01 -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemivolatileOrganicCompounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 5.09E-09 1.20E+00 6E-09
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 6.82E-09 1.20E+01 8E4)8
Benzo(b)Fluoranthene 9.06E-02 rag/kg 9.06E-02 mg/kg 9.06I/-02 6.49E-09 1.20E+00 8E-09
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 5.10E-09 1.20E+00 6E-09
1,2-Benzphenanthracene I.IIE-01 mg/kg 1.11D01 mg/kg 1.11E-01 7.97F_,-09 1.20E-01 IE-09
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 2.88E-09 4.10E+00 IE-08
Fiuoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 -- -- --
lndeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 6.96E-09 1.20E+00 8E-09
Peatiddes/Polychioriaated Bilflaenyis
Aroclor 2016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 1.52E-09 5.00E+00 8E-09
Aroclor 1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 1.37E-09 5.00E+00 7E-09
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 1.67E-11 2.40E-01 4E-12
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 1.43E-10 3.4OE-01 5E-II
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.21E-11 3.40E-01 2E-I 1

Dieldrin 5.00E,-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.39E-I 1 1.60E+01 4E-10
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 -- -- --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 1.79E-07 9.45E+00 2E-06
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- -- --
Beryllium 2.45E-01 mg/kg 2.45F_,-01 mg/kg 2.45E-01 -- -- --
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 1.86E-10 3.80E-01 7E-I 1
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- -- --
Cobalt 1.61E+OI mg/kg 1.61E+01 mgikg 1.61E+OI -- -- --
Copper 5.00E+OI mg/kg 5.00E+01 mg/kg 5.00E-tOI -- --

Iron 4.13E+04 mg/kg 4.13E+04 m_/k_ 4.13E+04 -- -- --
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Table 16-5

Calculation of Cancer Risks, Central Tendency Exposure
Cal/EPA (Sitewide, Current Residential)

i i
Scenario Time Fra]_: Current

Exposure Medium: Vadase Zone Soil (0-2 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

IIII |11 I

Chemical Medim Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC F,PC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk
Lead 6.15E+01 mg/kg 6.15E+01 rng/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 -- -- --
Molybdenum 3.16E-01 mg/kg 3,16E-01 mg/kg 3.16E-01 -- -- --
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 -- --
Selenium 9.37E-01 mg/kg 9,37E,01 mg/kg 9.37E-01 -- --
Thallium 1.69E400 mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- -- --
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 -- -- --

TOTAL 2E-06

][,_es_u vetatueorganic
of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 -- -- --
Homegrown Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- m __
Produce Anthracene 3,58E-02 mg/kg 3,58E-02 mg/kg 3.58E-02 -- -- --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 1.40E-02 --
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- -- --
2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 -- -- --
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 m 1.20E-01 --
Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 -- _ --
Pyrene 1.38E-01 mg/kg !.38E-01 mg/kg 1.38E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
Semivolatile Organic Compounds
Benzo(a)Anthracene 7.10E--02 mg/kg 7.10E-02 mg/kg 7. IOE,-02 1.73E-09 1.20F.+00 2E-09
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9,53E-02 2,32E-09 1.20E+01 3E-08
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 2.20E-09 1.20E+00 3E-09
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 1.73E-09 1.20E+00 2E-09
i,2- Benzphenanthracene I.IIE-01 mg/kg I.IIE-01 mg/kg I.IIE-01 2.71E-09 1.20E-01 3E-10
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 9.78E- 10 4.10E+00 4E-09
Fluoranthene

ell
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Table 16-5

Calculation of Cancer Risks, Central Tendency Exposure

Cal/EPA (Sitawide, Current Residential)

Sc_srio Time Frame: Currem

Exposure Medium: Vadose Zone Soil (0-2 feet bgs), atMIGroundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residendal

Rece_or Age: Child/Adult

€_nemicai Medinm Me.urn Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) q Risk

Indeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 3.37E-09 1.20E-t00 4E-09
Pesticides/Polychlorlnated Bil_enyls
Aroelor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 2.65E-07 5.00E+00 IE-06
Aroclor 1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 6.52E-08 5.00E+00 3E-07
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 7.19E-09 2.40E-01 2E-09
4,4-DDE 6.00E-03 mg/kg 6.00F_,-03 mg/kg 6.00E-03 4.84E-08 3.40E-01 2E-08
4,4-DDT 2.60F_,-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1.73E-08 3.40E-0l 6E-09
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.69E-09 1.60E+01 IE-07
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Metals

Antimony 2.21E+00 mg/kg 2.21E-tO0 mg/kg 2.21E+00 -- -- --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 1.68E-06 9.45E+00 2E-05
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- -- --
Beryllium 2.45F_,-01 mg/kg 2.45E-01 mg/kg 2.45E-01 -- -- --
Cadmium 3.90E-01 mg/kg 3.90F,-01 mg/kg 3.90E-01 6.64E-07 3.80E-01 3E-07
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- -- --
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 -- _ --
Copper 5.00E-tOl mg/kg 5.00E+01 mg/kg 5.00E+01 -- -- --
Iron 4.13E-t04 mg/kg 4.13E+04 mg/kg 4.13E+04 -- -- --
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5.09F_,-01 mg/kg 5.09E-01 -- --
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16F_,-01 -- -- --
Nickel 1.07E+02 mg/kg 1.07E-tO2 mg/kg 1.07E-+02 -- -- --

Selenium 9.37E-01 mg/kg 9.37D01 mg/kg 9.37E-01 -- -- --
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 -- -- --
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 -- -- --
Zinc 1.32E4_ mg/kg 1.32E+02 mg/kg 1.32E+02 -- -- --

TOTAL 2E-05
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Table 16-5

Calculation of Cancer Risks, Central Tendency Exposure

Cal/EPA (Sitewide, Current Residential)

i i

Scenario 'lime Frame: Current

Expesure Medium: Vadese Zone Soil (0-2 feet bgs), and Groundwater
ExiXmLre Point: IRP Site 31, Sitewide
Receptor Population: Residenligl

Reeeptor Age: ,Child/Adult
,11 i

ChemicJfl Medium Me_lum Route Route EPC Selected Cancer Slope

Exlmsure of Potent_ EPC EPC EIPC EPC for Risk Intake Factor Cancer
Route Com_rn Value Units Value Units Calculation mg/k_-day (mg/kg-day)" Risk

-.lnludation Sere/volatileOrga_€Compounds
of Benzo(a)Anthracene 7.10F.,-02 mg/kg 5.40E-11 rag/mr 5.40E-11 3.26E-12 3.90E-01 IE-12
Particulates Benzo(a)Pyrene 9.53E-02 mg/kg 7.24E- 11 mg/m-_ 7.24F_,-11 4.37E- 12 3.90E+00 2E- 11

Benzo(b)Fluoranthene 9.06E-02 mg/kg 6.88E-11 mg/nP 6.88E-11 4.16E-12 3.90E-01 2E-12
Benzo(k)Fluoranthene 7.12E-02 mg/kg 5.41E-11 mg/m_ 5.41E- 11 3.27E- 12 3.90E-01 IE-12
1,2-Benzphenanthracene 1.11E-01 mg/kg 8.46E-11 mg/m_ 8.46E- 11 5.11E-12 3.90E-02 2E- 13
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 3.06E-11 mg/n9 3.06E-11 1.85E-12 4.10E+00 8E-12
Fluoraathene 1.37E-01 mg/kg 1.04E-10 mg/m.* 1.04E-10 -- --
lndeno(l,2,3-C,D)Pyrene 9.72E-02 mg/kg 7.39E-11 mg/m_ 7.39E-11 4.46E-12 3.90E-01 2E-12
Pesdcides/Polychiorinated Biphenyls
Aroclor 1016 2.12E-02 mg/kg 1.61E-11 mg/m_ 1.61E-11 9o73E-13 2.00E+00 2E-12
Aroclor 1260 1.92E-02 mg/kg 1.46E-11 mg/m3 1.46E-11 8.79E-13 2.00E+00 2E-12
4,4-DDD 7.00E-04 mg/kg 5.32E-13 mg/nP 5.32E-13 3.21E-14 2.40F_,-01 8E-15
4,4-DDE 6.00E-03 mg/kg 4.56E-12 mg/m_ 4.56E-12 2.75E-13 3.40E-01 9E-14
4,4-DDT 2.60E-03 mg/kg 1.98E- 12 mg/nP 1.98E- 12 1.19E- 13 3.40E-01 4E- 14
Dieldrin 5.00E..04 mg/kg 3.80E-13 rng/m3 3.80E-13 2.29E-14 1.60E+01 4E-13
Endosulfan Sulfate 4.00E-03 mg/kg 3.04E-12 mg/m_ 3.04E-12 -- -- --
Metals

Antimony 2.21E+00 mg/kg 1.68E-09 mg/ir? 1.68E-09 -- -- --
Arsenic 1.25E+01 mg/kg 9.50E-09 mg/ma 9.50E-09 5.74E-10 1.20E+01 7E-09
Barium 2.44F.,+02 mg/kg 1.85E-07 rag/r# 1.85E-07 _ -- --
Beryllium 2.45E-01 mg/kg 1.86E-10 mg/m_ 1.86E-10 1.12E-11 8.40E+00 lE-10
Cadmium 3.90E-01 mg/kg 2.97E-10 mg/n9 2.97E-10 1.79E-11 1.50E+01 3E-10
Chromium 5.39E+01 mg/kg 4.10E-08 mg/m_ 4.10E-08 2.47E-09 7.40E+01 2E-07
Cobalt 1.61E+01 mg/kg 1.23E-08 mg/n_ 1.23E-08 -- --
Copper 5.00E+01 mg/kg 3.80E-08 mg/m3 3.80E-08 -- -- --
Iron 4.13E+04 mg/kg 3.13E-05 mg/m3 3.13E-05 -- _ --
Lead 6.15E+01 mg/kg 4.67E-08 mg/n_ 4.67E-08 -- -- --
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Table 16-5
Calculation of Cancer Risks, Central Tendency Exposure

Cal/EPA(Sitewide,Current Residential)

ScenarioTimeFrame:Current
Exposure Medium:Vsd_e Zone Soil (0-2 feet bgs),and Groundwater
EximsurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential
ReceptorAge: Chlid/Adnit

Chemical Medium Medium Route Route F,PC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Con_rn Val-e Units Value Units Calculation mg/kg-day (mg/kg-day)"1 Risk

Molybdenum 3.16E-01 mg/kg 2.40E-10 rng/ms 2.40E-10 -- -- --
Nickel 1.07E+02 mg/kg 8.12E-08 mg/m3 8.12E-08 4.90E-09 9.10E-01 4E-09
Selenium 9.37E-01 mg/kg 7.12E-10 mg/ms 7.12E-10 -- -- --
Thallium 1.69E+00 mg/kg 1.29E-09 mg/ms 1.29E-09 -- -- --
Vanadium 5.79E+01 mg/kg 4.40E-08 mg/m_ 4.40E-08 -- -- --
Zinc 1.32E+02 mg/kg 1.01E-07 mg/ms 1.01E-07 -- -- --

TOTAL 2E-07

Inhalation Volatile Organic Cempeunds
of Acenaphthene 3.92E-02 rng/kg 2.15E-07 mg/ms 2.15E-07 -- -- --
Outdoor Air Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 -- --
front Anthracene 6.81E,-02 mg/kg 9.75E-08 mg/m3 9.75E-08 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.00E-06 mg/ms 1.00E-06 6.04E-08 1.00E-01 6E-09

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/m_ 7.78E-08 -- -- --
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/m_ 8.02E-07 4.84E-08 3.50E-03 2E-10
Fluorene 2.07E-02 mg/kg 5.74E-08 mg/m3 5.74E-08 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/m_ 5.16E-07 -- --
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m3 8.71E-07 5.26E-08 1.20E-01 6E-09
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/m3 3.79E-07 -- _ --
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/m_ 2.06E-07 -- -- --
Xylenes(total) 3.00E-03 mgikg 4.92E-07 mg/ms 4.92E-07 -- --

TOTAL 1E-08

Inhalation Volatile Organic Compounds
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/m) 3.19E-06 -- -- --
Indoor Air Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/m3 2.43E-06 -- -- --
from Anthracene 6.81E-02 mg/kg 6.86E-07 mg/m3 6.86E-07 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/m) 1.08E-05 6.50E-07 1.00E-01 7E-08

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/m3 !.48E-07 ....
Dichloromethane 2.00E-03 mg/kg 7.87E-06 mg/m3 7.87E-06 4.75E-07 3.50E,03 2E-09

Fiuorene 2.07E-02 mg/kg 4.51E_7 mg/m_ 4.51E-07 -- -- --
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TaMe 16-5
Calculation of Cancer Risks, CentralTendencyExposure

Cal/EPA (Sitewide,Current Residential)

ScenarioTime Frame:Currem
Exposure Medium:VadoseZone Soil (0-2 feetbgs), and Groumlwater
Expesure Point: IRP Site 31, Sitewide
ReceptorPopuislion: Residential

ReceptorAge: Child/Adult ....

Chemical Medium Medium Route Route EPC Selected CancerSlope
Exlmsure of Poteaflal EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Unils Calculation mg/kg-day (mg/kg-day)"_ Risk
2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 rag/n9 8.22E-06 -- --
Naphthalene 3.77E-02 mg/kg 1.83E,05 mg/ma 1.83E-05 1.10E-06 1.20E-01 IE-07
Phenanthrenc 2.65E-01 mg/kg 2.67E-06 mg/m3 2.67E-06 -- -- --
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/n¢ 3.92E-07 _ _ --
Xylenes(total) 3.00E-03 mg/kg 1.18F,-05 mg/n9 1.18E-05 -- -- --

TOTAL 2E-07

Inhalation VolatileOrganic Cemlammis
of Acenaphthene 1.00E,-0i mg/L 9.62E-06 mg/n_ 9.62E-06 -- -- --
lmieer Air Acenaphthylene 1.30E-01 mg/L 1.25E-05 rag/n9 1.25E-05 -- -- --
front Acetone 3.00E-03 mg/L 3.12E-07 mg/m3 3.12E-07 -- --
Groundwater Anthracene 5.90D02 mg/L 2.20E-06 mg/m3 2.20E-06 -- -- --

Benzene 1.37E-01 mg/L 1.84E-O4 mg/ma 1.84E-04 1.1IE-05 1.00E-01 IE-06
Beazo(g,h.i)perylene 3.70E-02 mg/L 1.01E.06 rag/n,? 1.01E-06 -- -- --
Carbondisulfide 9.60E-04 mg/L 5.46E-06 mg/n_ 5.46E-06 -- -- --
Dibenzofuran 6.00F_,-03 mg/L 7.86E-08 mg/n_ 7.86E-08 -- -- --
1,2-Diehlorocthane 3.00E-03 mg/L 1.84D06 mg/n_ I.g4E-06 1.11E-O'/ 7.20E-02 8E-09
Dichlommethane 3.10E-04 mg/L 3.05E-07 mg/n_ 3.05E-07 1.g4E-08 3.50E-03 6E-1l
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/ra3 6.94E-05 -- -- --
Fiuorene 4.50E-02 mg/L 2.46E-06 mg/i_ 2.46E-06 -- -- --
4-1sopropyltoluene 1.50E-04 mg/L 2.57E-07 mg/rrP 2.57E-07 -- -- --
Methane 3.00E+00 mg/L 1.44E-04 mg/m3 1.44E-04 -- -- --
Methylnaphthalene 1.00E-03 mg/L 2.39E-07 mg/ma 2.39E-07 -- --
MTBE 1.00E-03 mg/L 5.13E-07 mg/ma 5.13E-07 3.10E-08 9.10E-04 3E-11
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/m3 5.26E-04 3,18E-05 1,20E-01 4E-06
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/ra3 2.20E-06 -- _ --
Pyrene 2.00E-01 mg/L 5.47E-06 mg/rrP 5.47E-06 -- -- --
Styrene 5.00E-03 mg/L 3,62E-06 mg/n9 3.62E-06 -- -- --
Toluene 4.00E-02 mg/L 5.56E-05 mg/ma 5.56E-05 -- -- --

, 1,2,4-Tdmethylbenzene 9.00E-03 mg/L 8.89E-06 mg/n¢ 8.89E-06 h _ _
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Table 16-5
Calculation of Cancer Risks, CentralTendencyExposure

Cal/EPA(Sitewide,Current Residential)

Scenario Time Frame:Current

Exposure Medium:VadoseZone Soil (0-2 feet bgs), and Groundwater
Egp0sl_ Polllt: IRP Site 31, S_i¢Je

ReceptorPopulation: Residential
ReceptorAge: Child/Adult

Chemical Medium Medium Route Route EPC Selected CancerSlope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor " Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mgikg-day)4 Risk

1,3,5-Trimethylbenzene 4.00E-03 mg/L 4.0OF_A)6 mg/r_ 4.00E-06 -- --
Xylenes (iohal) 7,00E-02 mg/L 9.57E-05 mg/m3 9.57E-05 _ --

TOTAL 5E-06

Total Risk AcrossAll ExposureRoutes/Pathways 8E-05

_ronyms/Abbrevlations:
logs- belowgroundsudace (mg/kg-day)"- kilogram-daypermilligram
Cal/EPA- CaliforniaEnvironmentalProtectionAgency m_kg- milligramsperkilogram
DDD- dichlorodiphenyldlohloroethene mg/kg-day- milligramsperkilogram-day
DDE- dichlorodtphenyk:llohloroethene mg/I.- milligramsperliter
DDT- dicl_lorodiphenyltrlchloroethene mg/m3- milligramspercubicmeter
EPC- exposurepointconcentration MTBE- methylted-butylether
IRP- InstallationRestorationProgram
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Table 16-6

Calculation of Hazard index. Central Tendency Exposure
U.S. EPA (Sitewide. Current Residential)

Seem,rioTime Frame: era'rent

F_xpmure Medium: Vadose Zone Soil (0-2 feet bgs), and Groundwater
gxpomre Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child

lllll

Chemical MMitma Medium Route Route EPC Selected Reference

Ext_sure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Ing_tion VolatileOrganic_ands
of Acenaphthene 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94E-02 1.26E-07 6.00E-02 2E-06

Acenaphthylene 3.01E-02 mg/kg 3.01E-02 mg/kg 3.01E-02 !.29E-07 6.00E-02 2E-06
Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 1.53E-07 3.00E-01 5E-07
Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 4.06E-07 3.00E-02 IE-05
Dichlommethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 8.55E-09 6.00E-02 IE-07

Fluorene 3.00F_,-02 mg/kg 3.00E-02 mg/kg 3.00E-02 1.28E-07 4.00E-02 3E-06
2-Methylnaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.3 IE-02 1.41E-07 2.00E-02 7E-06

Naphthalene 3,24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 1.38E-07 2.00E-02 7E-06
Phenanthrene 6.94E-02 mg/kg 6.94E-02 mg/kg 6.94E-02 2.96E-07 3.00E-01 1E-06
Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38E-01 5.88E-07 3.00E-02 2E-05
Xylenes(total) 3,00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 1.28E-08 2.00E-01 6E-08

Semivelafile Organic Cempounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 3.04E-07 3.00E-01 1E-06
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 4.07F_,-07 3.00E-02 iE-05
Beazo(b)Fluoraathene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 3.87E-07 4.00E-02 IE-05
lknzo(k)Ruoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 3.04E-07 4.00E-02 8E-06
1,2- Benzphenanthracene 1.1IE-01 mg/kg 1.1IE-01 mg/kg I.I1E-01 4.76E-07 3.0OF,-01 2E-06
Dibenz(A.H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 1.72E-07 3.00E-01 6E-07
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 5.84E-07 4.00E-02 2E-05
Indeno( 1,2,3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 4.15E-07 4.00E-02 lE-05
Pesticides/Polyddorinated Biphenyls

Aroclor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 9.06E-08 7.00E-05 IE-03
Aroclor 1260 1.92E-02 m$/kg i.92E-02 mg/kg 1.92E.-02 8.19E-08 2.00E-05 4E-03
4,4-DDD 7.00E.04 mg/kg 7.00E-04 mg/kg 7.00E-04 2.99E-09 5.00E-04 6E-06
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 2.56E-08 5.00E-04 5E-05
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 I.IIE-08 5.00E-04 2E-05

Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.14E-09 5.00E-05 4E-05
Endosulfan Sulfate 4.00E-03 mp/kg 4.00E-03 mg/kg 4.00E-03 1.71E-08 6.00E-03 3E-06I I ii ii j I

( ,o,01 q



( ( (

Table 16-6
Calculation of Hazard Index, Central Tendency Exposure

U.S. EPA (Sltewide, Current Residential)

Scemu'ioTimeFrmm: Currem
ExposureMediung VadoseZoneSoil (0-2 feet bgs),and Groundwater
ExpmurePoint: IRP Site 31, Sitewide
ReceptorPolmlalion: Residential
ReceptorAge: Child

Og, mical Medium MaUm Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Metals

Antimony 2.21E+00 mg/kg 2.21E44)0 mg/kg 2.21E+00 9.43E-05 4.00E-04 2E-02
Arsenic 1.25E-tOl rag/kg 1.25E+01 mg/kg 1.25E+01 5.34E-05 3.00E-04 2E-01
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 1.04E-03 2.00E-01 5E-03
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 1.05E-06 2.00E-03 5E-04

Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 1.67E-06 5.00E-04 3E-03
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 2.31E-04 3.00E-03 8[/-02
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+01 6.90E-05 2.00E-02 3E-03
Copper 5,00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 2.14E-04 4.00E-02 5E-03
Iron 4.13E+04 mg/kg 4.13E+04 mg/kg 4.13E,-tO4 1.76E-01 3.00E-01 6E-01
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- --
Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 2.18E-06 3.00F_,-04 7E-03
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 1.35E-06 5.00E-03 3E-04
Nickel 1.07EM)2 mg/kg 1.07E+02 mg/kg 1.07E+02 4.57E-04 2.00E-02 2E-02
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9.37E-01 4.00E-06 5.00E-03 8E-04
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 7.23E-06 6.60E-05 1E-01
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 2.47E-04 1.00E-03 3E-01
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 5.66E-04 3.00E-01 2E-03

TOTAL 1E44_

Dermal Volatile Orguk Coatlmmis
Comet Acenaphtheae 2.94E-02 mg/kg 2.94E-02 mg/kg 2.94D02" 2.11E-08 6.00E-02 4E-07

with Acenaphthylene 3.01E-02 mg/kg 3.01F_,-02 mg/kg 3.01E-02 2.16E-08 6.00E-02 4E-07
Soil Anthracene 3.58E-02 mg/kg 3.58E-02 mg/kg 3.58E-02 2.57E-08 3.00E-0I 9E-08

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 6.81E-08 3.00E-02 2E-06
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 9.57E-10 6.00F_,-02 2E-08
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 2.15E-08 4.00E-02 5E-07
2-Methyinaphthalene 3.31E-02 mg/kg 3.31E-02 mg/kg 3.31E-02 2.37E-08 2.00E-02 IE-06

Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24E-02 2.32E-08 2.00E-02 IE-06
Phenanthrene 6.94E-02 m_/kg 6.94E-02 mg/kg 6.94E-02 4.98E-08 3.00E-01 2E-07
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Table 16-6
Calculationof Hazard Index, CentralTendencyExposure

U.S. EPA (Sltewide,Current Residential)

Scenario Time Frame: Current

Exposure Medium: Vadose Zone Soft (0-2 feet bgs), and Groundwater
Expostu_ Point: [RP Site 31, Sitewide
ReceptorPolmlatiom p_d_.,i.!

l_eptorAge:Child

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38E-01 9.87E-08 3.00E-02 3E-06
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 1.44E-09 2.00E-01 7E-09
SemivolameOrganicCempounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7. IOE-02 5.10E-08 3.00E-01 2E-07
Benzo(a)Pyrene 9.53E-02 mg/kg 9.53E-02 mg/kg 9.53E-02 6.84E-08 3.00E-02 2E06
Benzo(b)Fluoranthenc 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06E-02 6.50E-08 4.00E-02 2E-06
Benzo(k)Fluoranthene 7.12E-02 mg/kg 7.12E-02 mg/kg 7.12E-02 5.11E-08 4.00E-02 1E-06
1,2-Benzphenanthracene 1.11E-01 mg/kg I.IIE-01 rng/kg lolIE-01 7.99E-08 3.00E-01 3E-07
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 2.89E-08 3.00E-01 IE-07
F[uoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37E-01 9.81E-08 4.00E-02 3E-06
lndeno(1,2,3-C,D)Pyrene " 9.72E-02 mg/kg 9.72F_,-02 mg/kg 9.72E-02 6.98E-08 4.00E-02 2E-06
Pesticides/Polye.hiorinated Biphenyls
Aroctor 1016 2.12E-02 mg/kg 2.12E-02 mg/kg 2.12E-02 1.52E-08 7.00E-05 2E-04
Aroclor 1260 1.92E-02 mg/kg 1.92E.02 mg/kg 1.92E-02 1.38E-08 2.00E-05 7E-04
4,4-DDD 7.00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 1.68E-10 5.00E-04 3E-07
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 1.44E-09 5.00E-04 3E-06
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.22E- 10 5.00E-04 1E-06
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5,00E-04 2.39E-10 5.00E-05 5E-06
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 1.91E-09 6.00E-03 3E-07
Metals

Aatimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 1.06E-07 4.00E-04 3E-04
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E+01 1.80E-06 3.00E-04 6E-03
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 1. !7E-05 2.00E-01 6E-05
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 1.17E-08 2.00E-03 6E-06
Cadmium 3.90E-01 mg/kg 3.90F_,-01 mg/kg 3.90E-01 1.87E-09 5.00E-04 4E-06
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 2.58E-06 3.00E-03 9E-04
Cobalt 1.61E+01 mg/kg 1.6IE+0i mg/kg 1.61E+01 7.73E-07 2.00E-02 4E-05

Copper 5.00E+01 mg/kg 5.00E+01 mg/kg 5.00E+01 2.39E-06 4.00E-02 6E-05

Iron 4.13E+04 mg/kg 4.13E-t04 mg/kg 4.13E+04 1.97E-03 3.00E-01 7E-03, |t i,i|t i, Jlllli
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Table 16-6
Calculation of Hazard Index, Central Tendency Exposure

U.S. EPA(Sitewide, Current Residential)

i Scenario_ Fran_: (ka'rent

ExposureMedium: VadeseZone Soil (0-2 feet bgs),and Groundwater
F,xpesurePoint: IRPSite 31, Sitewide
ReceptorPopulation: Residential
ReceptorAge: Child

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazm_
Route Concern Value Units Value Units Calctdation mg/kg-day mg/kg-day Quotient

Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 -- -- --
Mercury 5.09E-01 mg/kg 5.09D01 mg/kg 5.09E-01 2.44F_,-08 3.00E-04 8E-05
Molybdenum 3.16E-01 mg/kg 3.16D01 mg/kg 3.16D01 1.51D08 5.00E-03 3E-06
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 5.12D06 2.00E-02 3E-04
Selenium 9.37D01 mg/kg 9.37E-01 mg/kg 9.37E-01 4.48E-08 5.00E-03 9E-06
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 8.10E-08 6.60E-05 IE-03
Vanadium 5.79E+01 mg/kg 5.79E+01 mg/kg 5.79E+01 2.77E-06 1.00E-03 3E-03
Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 6.34F,-06 3.00E-01 2E-05

TOTAL 2E-02

ingestion Vo_ttleOrganicCemp(mmis
of Acenaphthene 2.94D02 mg/kg 2.94D02 mg/kg 2.94D02 -- 6.00D02 --
Homegrown Acenaphthylene 3.01D02 mg/kg 3.01E-02 mg/kg 3.01E-02 -- 6.00E-02 --
Produce Anthracene 3.58E-02 mg/kg 3.58D02 mg/kg 3.58E-02 -- 3.00E-01 --

Benzo(g,h,i)Perylene 9.49E-02 mg/kg 9.49E-02 mg/kg 9.49E-02 -- 3.00E-02 --
Dichloromethane 2.00D03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 6.00E-02 --
Fluorene 3.00E-02 mg/kg 3.00E-02 mg/kg 3.00E-02 -- 4.00D02 --
2-Methylnaphthalene 3.31E-02 mg/kg 3.31D02 mg/kg 3.31E-02 -- 2.00E-02 --
Naphthalene 3.24E-02 mg/kg 3.24E-02 mg/kg 3.24D02 -- 2.00E-02 --

Phenanthrene 6.94E-02 mg/kg 6.94D02 mg/kg 6.94E-02 _ 3.00E-01 --
Pyrene 1.38E-01 mg/kg 1.38E-01 mg/kg 1.38D01 -- "3.00E-02 --
Xylenes (total) 3.00E-03 mg/kg 3.00D03 mg/kg 3.00E-03 -- 2.00D01 --
Semivolatile Organic Compounds
Benzo(a)Anthracene 7.10E-02 mg/kg 7.10E-02 mg/kg 7.10E-02 8.04E-09 3.00E-01 3E-08
Benzo(a)Pyrene 9.53D02 mg/kg 9.53E-02 mg/kg 9.53E-02 1.08E-08 3.00E-02 4E-07
Benzo(b)Fluoranthene 9.06E-02 mg/kg 9.06E-02 mg/kg 9.06D02 1.03D08 4.00E-02 3E-07
Benzo(k)Fiuoranthene 7.12F.,-02 mg/kg 7.12E-02 mg/kg 7.12E-02 8.06D09 4.00E-02 2D07
1,2-Benzphenanthracene 1.11E-01 mg/kg 1.1 ID01 mg/kg 1.1 ID01 1.26D08 3.00D01 4E-08
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 4.02E-02 mg/kg 4.02E-02 4.55E.09 3.00E-01 2E-08
Fluoranthene 1.37E-01 mg/kg 1.37E-01 mg/kg 1.37D01 3.60E-08 4.00E-02 9E-07
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Table 16-6

Calculation of Hazard Index, Central Tendency Exposure
U.S. EPA (Sitewide, Current Residential)

Scenario Time Frame: Current

Exposure Medium: Vadose Zone Soil (0-2 feet bgs), and Groundwater
EXl_sure Point: IRP Site 31, Sitewide
Receptor Population: Residential

, Receptor Age: Child ii

Chemical Medium Medim Route Route EPC Selected Reference
Expesure ot Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Indeno(1,2.3-C,D)Pyrene 9.72E-02 mg/kg 9.72E-02 mg/kg 9.72E-02 1.57E-08 4.00E-02 4E-07
Pestlddes/Po/ychlori/mted Biphenyls

Aroclor 1016 2.12F_A)2 mg/kg 2.12E-02 mg/kg 2.12E-02 1.23E-06 7.00E-05 2E-02
Arocior 1260 1.92E-02 mg/kg 1.92E-02 mg/kg 1.92E-02 3.04E-07 2.00E-05 2E-02
4,4-DDD Z00E-04 mg/kg 7.00E-04 mg/kg 7.00E-04 3.35E-08 5.00EdM 7E-05
4,4-DDE 6.00E-03 mg/kg 6.00E-03 mg/kg 6.00E-03 2.25E-07 5.00E-04 51/-04
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 8.03E-08 5.00E-04 21/-04
Dieldrin 5.00F,-04 mg/kg 5.00E-04 mg/kg 5.00E-04 3.58E-08 5.00E-05 7E-04
Endosulfan Sulfate 4.00F_,-03 mg/kg 4.00E-03 mg/kg 4.00E-03 6.33E-07 6.00E-03 IE-04
Metals

Antimony 2.21E+00 mg/kg 2.21E+00 mg/kg 2.21E+00 _ 4.00E-04 --
Arsenic 1.25E+01 mg/kg 1.25E+01 mg/kg 1.25E-tOl 7.83E-06 3.00E-04 3E-02
Barium 2.44E+02 mg/kg 2.44E+02 mg/kg 2.44E+02 -- 2.00E-01
Beryllium 2.45E-01 mg/kg 2.45E-01 mg/kg 2.45E-01 -- 2.00E-03 --
Cadmium 3.90E-01 mg/kg 3.90E-01 mg/kg 3.90E-01 3.09E-06 5.00E-04 6E-03
Chromium 5.39E+01 mg/kg 5.39E+01 mg/kg 5.39E+01 -- 3.00E-03 --
Cobalt 1.61E+01 mg/kg 1.61E+01 mg/kg 1.61E+OI -- 2.00E-02 --
Copper 5.00E+01 mg/kg 5.00E+OI mg/kg 5.00E+01 -- 4.00E-02 --
Iron 4.13E+04 mg/kg 4.13E+04 mg/kg 4.13E+04 -- 3.00E-0I --
Lead 6.15E+01 mg/kg 6.15E+01 mg/kg 6.15E+01 _ -- --

Mercury 5.09E-01 mg/kg 5.09E-01 mg/kg 5.09E-01 4.92E-07 3.00E-04 2E-03
Molybdenum 3.16E-01 mg/kg 3.16E-01 mg/kg 3.16E-01 -- 5.00E-03
Nickel 1.07E+02 mg/kg 1.07E+02 mg/kg 1.07E+02 1.09E-04 2.00E-02 6E-03
Selenium 9.37E-01 mg/kg 9.37E-01 mg/kg 9,37E-01 9.42E-07 5.00E-03 2E-04
Thallium 1.69E+00 mg/kg 1.69E+00 mg/kg 1.69E+00 -- 6.60E-05 --
Vanadium 5.79E-tOl mg/kg 5.79E+01 mg/kg 5.79E+01 -- 1.00Eo03 --

Zinc 1.32E+02 mg/kg 1.32E+02 mg/kg 1.32E+02 5.41E-04 3.00E-01 2E-03
TOTAL 8E.02

I
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Table 16-6
Calculationof Hazard Index, CentralTendency Exposure

U.8. EPA (Sltewide,CurrentResidential)

Scemu'ioTimeFrame: Current

Exit.re Medium:Vadt_ Zo.e Soil (0-2 feetI_), ud Grou.dwster
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child

Chenficai Medinm Medim Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Inludatton SemivolmileOrganic Compounds
of Benzo(a)Anthracene 7.10E-02 mg/kg 5.40E-11 mg/ma 5.40E-11 2.32E,11 3.00E-OI 8E-11
Particulates Benzo(a)Pyrene 9.53E-02 mg/kg 7.24E-11 mg/ma 7.24E-11 3.128-11 3.00E-02 IE-09

Benzo(b)Fluoranthene 9.06E-02 mg/kg 6.88E-11 mg/m_ 6.88E-11 2.97E-11 4.00E-02 7E-10
Benzo(k)FIuoranthene 7.12E,-02 mg/kg 5.41E-11 mg/m3 5.41E-11 2.33E-11 4.00E-02 6E-10
1,2-Benzphenanthracene 1.11E-01 mg/kg 8.46E-11 mg/n¢ 8.46E-11 3.64E-11 3.00E-OI IE-10
Dibenz(A,H)Anthracene 4.02E-02 mg/kg 3.06E-11 mg/nP 3.06E-11 1.32E-11 3.00E-01 4E-11
Fluoranthene 1.37E-01 mg/kg 1.04E-10 rag/@ 1.04E-10 4.47E-11 4.00E-02 IE-09
Indeno(!,2,3-C,D)Pyrene 9.72DO2 mg/kg 7.39E-11 mg/m3 7.39F_,-11 3.1BE-11 4.00E-02 8E-10
Pesticides/PolychlorinatedBiphenyls
Aroclor1016 2.12F_,-02 mg/kg 1.61F,-I1 mg/n9 1.61E-I1 6.94E-12 7.00E-05 IE-07
Aroclor1260 1.92F_,-02 mg/kg 1.46E-11 mg/n9 1.46E-11 6.27E-12 2.00E-05 3E-07
4,4-DDD 7.00E-04 mg/kg 5.32E-13 mgtms 5.32E-13 2.29E-13 5.00E-04 5E-10
4,4-DDE 6.00E-03 mg/kg 4.56E-12 mg/m3 4.56E-12 1.96E-12 5.00E-04 4E-09
4,4-DDT 2.60E-03 mg/kg 1.98E,-12 mg/ma 1.98E-12 8.51E-13 5.00E-04 2E-09
Dieldrin 5.00F_,-04 mg/kg 3.80E-13 mg/nP 3.80E-13 1.64E-13 5.00E-05 3E-09
EndosuifanSulfate 4.00E-03 mg/kg 3.04E-12 mg/nP 3.04E-12 1.31E-12 6.00E-03 2E-10
Metals

Antimony 2.21E+00 mg/kg 1.68E-09 mg/m_ 1.68E-09 _ -- --
Arsenic 1.25E+01 mg/kg 9.50E-09 mg/ms 9.50E-09 -- -- --
Barium 2.44E+02 mg/kg 1.85E-07 mg/m3 1.85E.-07 7.98E-08 1.40E-04 6E-04
Beryllium 2.45E-01 mg/kg 1.86E-10 mg/rn_ 1.86E-10 8.01E-II 5.71E-06 IE-05
Cadmium 3.90E-01 mg/kg 2.97E-10 mg/rrd 2.97E-10 -- -- --
Chromium 5.39E+01 mg/kg 4.10E-08 mg/ma 4.10E-08 1.77E-08 2.29E-06 8E-03
Cobalt 1.61E+01 mg/kg 1.23E-08 nag/ms 1.23E-08 5.28E-09 5.70E-06 9E-04
Copper 5.00E+01 mg/kg 3.80E-08 mg/m3 3.801/-08 -- -- --
Iron 4.13E+04 mg/kg 3.13E-05 mg/_ 3.13E-05 _ _ --
Lead 6.15E+01 mg/kg 4.67E-08 mg/n_ 4.67E-08 _ _ --

Mercury 5.09E-01 mg/kg 3.87E-I0 mgms 3.87E-10 _ -- --
6oi9



Table 16-6
Calculationof HazardIndex, CentralTendencyExposure

U.S. EPA(Sitewide,Current Residential)
mm,m

Scemu-loTime Frame: Current

Exposure Medim: VadoseZone Soil (0-2 feet bgs), and Groundwater
Exposure Point: [RP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge:Child
, mH i , HIiiii

Chemical Medium Medium Route Route EPC Selected Reference

Exposure ogPotential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Molybdenum 3.16E-01 mg/kg 2.40E-10 mg/nP 2.40E-10 -- --
Nickel 1.07E+02 mg/kg 8.12E-08 mg/m3 8.12E-08 -- -- --
Selenium 9.37E-01 mg/kg 7.12E-10 mg/mJ 7.12E-10 n -- --
Thallium 1.69E+00 mg/kg 1.29E-O9 mg/m_ 1.29E-09 -- -- --
Vanadium 5.79E+01 mg/kg 4o40E-08 mg/m3 4.40E-08 -- -- --
Zinc 1.32E+02 mg/kg 1.01E-07 mg/n_ 1.01E-07 -- _ --

TOTAL 9E-03

Imhalation VolatileOrganic Compounds
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/aP 2.15E-07 9.26F.-08 6.00E-02 2E-06
OutdoorAir Acenaphthyiene 2.98E-02 mg/kg 1.64E-07 mg/m_ 1.64E-07 7.06E-08 6.00E-02 1E-06
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/ms 9.75E-08 4.20E-08 3.00E-01 IE-07
Soil Benzene 2.73E-03 mg/kg 1.00E-06 rag/nO 1.00E-06 4.31E-07 8.57E-03 5E-05

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/m a 7.78E-08 3.35E-08 3.00E-02 IE-06
Dichloromethane 2.00E-03 mg/kg 8.02E-07 rag/n,? 8.02E-07 3A5E-07 8.60E-01 4E-07
Fluorene 2.07F,-02 mg/kg 5.74E-08 mg/m3 5.74E-08 2.47E-08 4,00E-02 6E-07
2-Methylnaphthalene 2.23F,-02 mg/kg 5.16E-07 mg/n9 5.16E-07 2.22E-07 8.57E-04 3E-04
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m_ 8.71E-07 3.75E-07 8.57E-04 4E-04
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/ms 3.79D07 1.63E-07 3.00E,0| 5E-07
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/n_ 2.06E-07 8.87E-08 3.00E.02 3E-06
Xylenes(total) 3.00E-03 mg/kg 4.92E-07 mg/ms 4.92E-07 2.12E-07 2.86E-02 7E-06

TOTAL 8E-04
Inhalation VolatileOrganic Compounds
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/m3 3.19E-06 1.38E-06 6.00E-02 2E-05
IndoorAir Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/m3 2.43E-06 1.05E-06 6.00E-02 2E-05
from Anthracene 6.81E-02 mg/kg 6.86D07 mg/m_ 6.86E-07 2.96E-07 3.00E-01 IE-06
Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/n0 1.08E-05 4.64E-06 8.57E-03 .5E-04

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/m3 1.48E-07 6.39E-08 3.00E-02 2E-06
Dichloromethane 2.00F_,-03 mg/kg 7.87E-06 mg/m3 7.87E-06 3.39E-06 8.60E-01 4E-06
Fluorene 2.07E-02 mg/kg 4.51E-07 rag/m; 4.51E-07 1.94E-07 4.00E-02 5E-06
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Table 16-6
Calculation of Hazard Index, Central Tendency Exposure

U.S. EPA (Sitewide, Current Residential)

Scenario'Time Frame: Currem

Exposure Medium: VadoseZoneSoil (0-2 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child
l|

Cbem]cai Medium Medium Route Route EPCSelected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 mg/m3 8,22E-06 3.54E-06 8.57E-04 4E-03
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/m3 1,83E-05 7.88E-06 8.57E-04 9E-03
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/m3 2.67E-06 1.15E-06 3.00E-01 4E-06
Pyrene 7.82E-01 mg/kg 3.92E-07 rag/@ 3,92E-07 1.69E-07 3.00E-02 6E-06
Xylenes (total) 3.00E-03 mg/kg 1.18E-05 mg/i_ 1.18E-05 5.09E-06 2.86E-02 2E-04

TOTAL IE-02

Inhalation VolatileOrganic Compounds
of Acenaphthene 1.00E-01 mg/L 9.62E-06 mg/@ 9.62E-06 4.15E-06 6.00E-02 7E-05
Indoor Air Acenaphthylene 1.30F_,-01 mg/L 1.25E-05 mg/ma 1.25E-05 5.39E-06 6.00E-02 9E-05
from Acetone 3.00E-03 mg/L 3.12E-07 mg/m3 3.12E-07 1.34E-07 9.00E-01 2E-O7
Groundwater Anthracene 5.90F_,-02 mg/L 2.20E-06 mg/n9 2.20E-06 9.49E-07 3.00E-01 3E-06

Benzene 1.37EA)I mg/L 1.84E-04 mg/m_ 1.84E-04 7.94E-05 8.57E-03 9E-03
Benzo(g,h,i)perylene 3.70E-02 mg/L 1.01E-06 rag/@ 1.01E-06 4.36E-07 3.00E-O2 2E-05
Carbondisulfide 9.60E-04 mg/L 5.46E-06 mg/m_ 5.46E-06 2.35E-06 2.00E-01 !E-05
Dibenzofuran 6.00E-03 mg/L 7.86E-08 mg/n_ 7.86D08 3.39E-08 2.00E-03 2E-05
1,2-Dichioroethane 3.00E-03 mg/L 1.84E-06 mg/m3 1.84E-06 7,92E-07 1.40E-03 6E-04
Dichlommethane 3.10E-04 mg/L 3.05E-07 mg/m3 3.05E,-07 1.31E-07 8.60E-01 2E-07
Ethyibenzene 5.20E-02 mg/L 6.94E-05 mg/m3 6.94E-05 2,99E-05 2.86E-01 1E-04
Fiuorene 4.50E-02 mg/L 2.46E-06 rag/@ 2.46E-06 1.06E-06 4.00E-02 3E-05
4-lsopropyltoluene 1.50E-04 mg/L 2.57E-07 rag/@ 2.57E-07 1.1IE-07 1.10E-01 1E-06
Methane 3.00E-+4)0 mg/L 1.44E-04 mg/m_ 1.44E-04 6.22E-05 5.00E-0! !E-04
Methyinaphthalene 1.00E,03 mg/L 2.39E-07 mg/@ 2.39E-07 1.03E-07 8.57E-04 1E-04
MTBE 1.00E,-03 mg/L 5.13E-07 mr/nO 5.13E-07 2.21E-07 8.57E-01 3E-07
Naphthalene 2.03E+_ mg/L 5,26E-04 mg/ma 5.26E-04 2.27E-04 8.57E-04 3E-01
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/m3 2.20E-06 9.49E-07 3.00E-01 3E-06
Pyrene 2.00E-01 mg/L 5.47E-06 rag/n0 5.47E-06 2.35E-06 3.00E-02 8E-05
Styrene 5.00E-03 mg/L 3.62E-06 mg/rrP 3.62E-06 1.56E-06 2.86E-01 6E-06
Toluene 4.00E-02 mg/L 5.56E-05 mg/m3 5.56E-05 2.39E-05 IA3E+00 2E-05

1,2,4-Trimeth_,lbenzene 9.00E-03 mg/L 8.89E-06 mg/n'? 8.89E-06 3.83E-06 1.70E-03 2E-03
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Table 16-6
Calculationof Hazardindex, CentralTendencyExposure

U.S. EPA (Sitewide, Current Residential)

Scemu'ioTime Frame:Current
ExixmureMedium:VadoseZoneSoll (0-2 feet bgs), and Groundwater
ExpomtrePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential
ReceptorAge: Child i

i

Chemical Medium Medium Route Route EPC Selected Referem_

Exposure d Potem/ial EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

1,3,5-Trin_thylbenzene 4.00E-03 mg/L 4.00E-06 mg/ms 4.00E-06 1.72E-06 1.70E-03 IE-03
Xylenes(total) 7.00E-02 mg/L 9.57E-05 mg/m3 9.57E-05 4.12E-05 2.86E-02 IE-03

TOTAL 3E-01

Total Risk AcrossAll Exposure Routes/Pathways 2E+O0
,i

Acronyms/Al_reviations:
bgs- belowgroundsurface mg/kg- milligramsperkilogram
DDD- dtchlorodiphenytclichloroe_ane mg/kg-day- milligramsperkilogram-day
DDE- dichlorodiphenyldicttloroethene mg/L- milligramsperliter
DDT- dichlorodiphenyltrichlomethane mg/ms- milligramspercubicmeter
EPC- exposurepointconcentration MTBE- methylted-butylether
IRP- InstallationRestorationProgram U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-7
Summary of Cancer Risk, Reasonable Maximfim Exposure

All Chemicals with Associated Pathways- U.S. EPA (Sitewide, Current Residential)

Scenario Time Frame: Current
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor A_e: Child/Adult

EPC CANCER RISK

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contacts Vapor b Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-2 feet bgs Volatile Organic Compounds
Soft Acenaphthene 2.94E-02 3.19E-06 ......

Acenaphthylene 3.01E-02 2.43E-06 ......
Anthracene 3.58E-02 6.86E-07 ......
Benzene 1.08E-05 4E-08 4E-09 5E-08

Benzo(g,h,i)Perylene 9.49E-02 1.48E-07 ......
Dichloromethane 2.00E-03 7.8"/E-06 2E- !1 7E-12 -- 2E-09 2E- 10 2E-09
Fluo_ne 3.00E-02 4.5 IE-07 ......

2-Methylnaphthalene 3.31E-02 8.22E-06 ......
Naphthalene 3.24E-02 1.83E-05 ......
Phenanthrene 6.94E-02 2.67E-06 ......
Pyrene 1.38E-01 3.92E-07 ......
Xylenes (total) 3.00E-03 1.18E-05 ......

Semivolatfle Organic Compounds
Benzo(a)Anthracene 7.10E-02 8E-08 4E-08 6E-12 IE-08 IE-07
Benzo(a)Pyrene 9.53E-02 1E-06 5E-07 8E-I 1 1E-07 2E-06
Benzo(b)Fluoranthene 9.06E-02 1E-07 5E,08 8F_.-12 IE-08 2E-07
Beazo(k)Fluoranthene 7.12E-02 8E-09 4D09 6E-13 IE-09 IE-08
1,2-Benzphenanthracene 1.11E-01. IE-09 6E-10 9E-14 2E-10 2E-09
Dibeaz(A,H)Anthracene 4.02E-02 5E-07 2E-07 3E- l I 6E-08 7E-07
Fluoranthene 1.37E-01 .....

Indeno(l,2,3-C,D)Pyrene 9.72E-02 IF_,-07 5E-08 8E-12 2E-08 2E-07
Pesticides/PolycMorinated Biphenyls
Aroclor 1016 2.12E-02 2E-09 1E-09 2E, 13 2E-07 2E-07
Aroclor 1260 1.92E-02 6E-08 3E-08 4E-12 ID06 IE-06

i

lof4



Table 16-7
Summary of Cancer Risk, Reasonable Maximum Exposure

All Chemlcels with Associated Pathways - U.S. EPA (Sitewide, Current Residential)
i ill

[Scenario Time Frame: Current
i

IExposure Poimt: IRP Site 31, Sitewide
IReceptor Population: Residential
[ReceptorAge:Child/Adult

, s

EPC CANCER RISK
Ingestion of

Expesure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb h_estiou Con_ct of Dust Produce of Indoor Air of Outdoor Air Route Total
4,4-DDD 7.00E-04 3E-10 4E-11 2E-14 1E-08 1E-08
4,4-DDE 6.00E-03 3E-09 5E-10 2E-13 IE-07 !E-07
4,4-DDT 2.60E-03 1E-09 2E-10 IE- 13 5E-08 5E-08
Dieldrin 5,00E-04 IE-08 4E-09 9E-13 IE-06 IE-06
EndosulfanSulfate 4.00E-03 .....
Metals

Antimony 2.2 IE+O0 .....
Arsenic 1.25E+01 3E-05 3E-06 2E-08 2E-05 5E-05
Barium 2.44E+02 .....
Beryllium 2.45E-01 _ -- 2E-l0 -- 2E-l0
Cadmium 3.90E-01 _ -- 3E-l0 -- 3E-l0
Chromium 5.39E+01 -- -- 3E-07 -- 3E-07
Cobalt 1.61E+01 -- -- 2E-08 -- 2E-08
Copper 5.00E+01 .....
Iron 4.13E+04 .....

6.15E+01 .....

Mercury 5.09E-01 .....
Molybdenum 3.16E-01 .....
Nickel 1.07E+02 -- -- 1E-08 -- 1E-08
Selenium 9.37E-01 .....
Thallium 1.69E+00 .....
Vanadium 5.79E+01 .....
Zinc 1.32E+02 .....

Total Risk Across Soft 3E-05 4E-06 3E-07 2E-05 5E-08 4E-09 6E-05
I Illl i II ill
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Table 16-7
Summary of Cancer Risk, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

Scenario Time Frame: Current

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal lifludafion Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Groundwater Volatile Organic Compounds

Acenaphthene 1.00E-01 9.62E-06 --
Acenaphthylene 1.30E-01 1.25E-05 _ --
Acetone 3.00E-03 3.12E-07 -- --
Anthracene 5.90E-02 2.20E-06 --
Benzene 1.37E-01 1.84E-04 8E-07 8E-07

Benzo(g,h,i)perylene 3.70E-02 1.01F__6 --
Carbondisulfide 9.60E-04 5,46E-06 -- --
Dibenzofuran 6.00E-03 7.86F__)8 --

1,2-Dichloroethane 3.00E-03 1.84E_06 3E-08 3E-08
Dichloromethane 3.10E-04 3.05E-07 8E-11 8E-11
Ethylbenzene 5.20E-02 6.94F.t-05 _ --
Fluorene 4.50E-02 2.46E-06 -- --
4-1sopropyltoluene 1.50E-04 2.57E-07 _ --
Methane 3.00E+00 1.44E-04 -- --

Methylnaphthalene 1.00E-03 2.39E-07 -- --
MTBE 1.00E-03 5.13E-07 7E-11 7E- 11
Naphthalene 2.03E+00 5.26E-04 _ --
Phenanthxene 2.50E-01 2.20E-06 --
Pyrene 2.00E-O1 5.47D06 -- --
Styrene 5.00E-03 3.62E-06 -- --
Toluene 4.00E-02 5.56E-05 -- --

1,2,4-Trimethyibenzene 9.00E-03 8.89E-06 -- --
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 -- --
Xylenes (total) 7.00E-02 9.57E-05 _ --

i ii
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Table 16-7
Summary of Cancer Risk, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

]Scenario Time Frame: Current
JF.ximsure Point: IRP Site 31, Sitewide
]Receptor Population: Residential
]Receptor Age: Child/Adult ,

EPC CANCER RISK
Ingestien of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Total Risk Act'ms Groundwater 0E+00 0E+00 0E+00 0E+00 8E-07 0E+00 8E-07

Total Risk Across All Media

and All Exposure Routes 3E-05 4E-06 3E-07 2E-05 8E-07 4E-09 6E-05i i

Notes:

aUnitsforsoilconcentrationsare milligramsperkilogram(rng/kg);unitsforgroundwaterconcentrationsaremilligramsperliter(rng/L)
bUnitsforvaporphaseare milligramspercubicmeter(rng/n_)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichlorodiphenyldichloroethane
DDE- dich|orodiphenyldichloroethene
DDT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP- installationRestorationProgram
MTBE- methyltort-butylether
U.S. EPA- UnitedStatesEnv|ronmenta!ProtectionAgency
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Table 16-8

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - Csl/EPA (Sitewlde, Current Residential)

Scenario Time Frame: Current
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestionof

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chem|eal Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-2 feet bgs Volatile Organic Compounds
Soil Acenaphthene 2.94E-02 3.19E-06 ......

Acenaphthylene 3.01E-02 2.43E-06 ......
Anthracene 3.58E-02 6.86E-07 ......
Benzene 1.08E-05 2E-07 IE-08 2E-07

Benzo(g,h,i)Perylene 9.49E-02 1.48E-07 ......
Dichloromethane 2.00E-03 7.87E-06 4E-11 1E-11 -- 4E-09 4E-10 5E-09
Fluorene 3.00E-02 4.5 IE-07 ......

2-Methylnaphthalene 3.3 IE-02 8.22E-06 ......
Naphthalene 3.24E-02 1.83E-05 6E-09 3E-09 -- 3E-07 2E-08 4E-07
Phenanthrcne 6.94E-02 2.67E-06 ......

Pyrene 1.38E-01 3.92E-07 ......
Xylenes (total) 3.00E-03 1.18E-05 ......
Semivolatile Organic Compounds
Benzo(a)Anthracene 7.10E-02 1E-07 6E-08 3E-12 2E-08 2E-07
Benzo(a)Pyrene 9.53E-02 2E-06 9E-07 4E-11 2E-07 3E-06
Benzo(b)Fluoranthene 9.06E-02 2E-07 8E-08 4E- 12 2E-08 3E-07
Benzo(k)Ruoranthene 7.12E-02 IE-07 6E-08 3E- 12 2E-08 2E-07
1,2-Benzphenanthracene 1.11E-01 2E-08 IE-08 5E- 13 3E-09 3E-08
Dibcnz(A,H)Anthracene 4.02E-02 3E-07 IE-07 2E- 11 3E-08 4E-07
Fluoranthene 1.37E-01 .....

Indenc<1,2,3-C,D)Pyrene 9.72E-02 2D07 9E-08 4E-12 3E-08 3E-07
Pesticides/Polychiorinated Biphenyis
Aroclor 1016 2.12E-02 2E-07 8E-08 5E-12 1E-05 1E-05
Aroclor 1260 1.92E-02 IE-07 7E-08 4E-12 3E-06 3E-06
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Table m-8

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Current Residential)

Scenario Time Frame: Current

F,xp_ure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

CANCER RISK

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contacts Vapor b Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
4,4-DDD 7.00E-04 3E-10 4E- 11 2E-14 IE-08 1E-08
4,4-DDE 6.00E-03 3E-09 5E- 10 2E-13 1E-07 1E-07
4,4-DDT 2.60E-03 IE-09 2E- 10 1E-13 5E-08 5E-08
Dieldrin 5.00E-04 IE-08 4E-09 9E-13 1E-G6 IE-06
EndosulfanSulfate 4.00E-03 .....
Metals

Antimony 2.21E+00 ......
Arsenic 1.25E+01 2E-04 2E-05 2E-08 1E-04 3E-04
Barium 2.44E+02 .....
Beryllium 2.45E-01 -- -- 2E-10 -- 2E- 10
Cadmium 3.90E-01 2E-07 7E-10 7E-l0 2E-06 2E-06
Chromium 5.39E+01 -- -- 5E-07 -- 5E-07
Cobalt 1.61E+01 .....
Copper 5.00E+01 .....
Iron 4.13E+04 .....
Lead 6.15E+01 .....

Mercury 5.09E-01 .....
Molybdenum 3.16E-01 .....
Nickel 1.07E+02 __ m 1E-08 -- IE-08
Selenium 9.37E-01 .....
Thallium 1.69E+00 .....
Vanadium 5.79E+01 .....
Zinc 1.32E+02 .....

Total Risk Across Soil 2E-04 2E-05 $E-07 1E-04 5F,-07 3E-08 4E-04
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Table 16-8

Summry of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Assocleted Pathways - Cal/EPA (Sitewide, Current Residential)

,:H

[Scenario Time Frame: Current
|

[Expesure Point: IRP Site 31, Sitewide
[Receptor Population: Residential '
[Receptor Age: Child/Adult

i i ,, i, , ,,,

EPC CANCER RISK
IngesUon of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contacta Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

Groundwater Volatile Organic Comlmunds
Acenaphthene 1.00E-01 9.62E-06 _
Acenaphthylene 1.30E-01 1.2SE-05 -- --
Acetone 3.00E-03 3.12E-07 _ --
Anthracene 5.90E-02 2.20E-06 -- --
Benzene 1.37E-01 1.84E-04 3E-06 3E-06

Benzo(g,h,i)perylene 3.70E-02 I.OIE-06 _ --
Carbondisulfide 9.60E-04 5.46E-06 _
Dibenzofuran 6.00E-03 7.86E-08 -- --
1,2-Dichloroethane 3.00E-03 1.84E-06 2E-08 2E-08
Dichloromethane 3.10E-04 3.05E-07 2E- I0 2E-10

Ethylbenzgne 5.20E-02 6.94E-05 -- --
Fluorene 4.50E-02 2.46E-06 _ --

4-lsopropyltoluene 1.50E-04 2.57E-07 _ --
Methane 3.00E+00 1.44E-04 -- --

Methylnaphthalene 1.00E-03 2.39E-07 --
MTBE 1.00E-03 5.13E-07 7E-11 7E- 11
Naphthalene 2.03E+00 5.26E-04 9E-06 9E-06
Phenanthrene 2.50E-01 2.20E_06 --
Pyrene 2.00E-01 5.47E-06 -- --
Styrene 5.00E-03 3.62E-06 -- --
Toluene 4.00E-02 5.56F_,-05 _ --

1,2,4-Trimethylbenzene 9.00E-03 8.89E-06 _ --
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 -- --
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Table 16-8
Summary of Cancer Risk, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Current Residential)

Scenario Time Frame: Current
Exposure Point: IRP Site 31, Sitewkle
Receptor Population: Residential
Receptor Age: Child/Adult

I IIII

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

Total Risk Across Groundwater 0E+00 0E+00 0E+00 0E+00 1E05 0E+00 1E-0$
Total Risk Acrms All Media

and All Exposure Routes 2E-04 2E-05 5E.07 IE-04 IE-05 3E-08 4E-04

Notes:

"Unitsforsoilconcentrationsare milligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsaremilligramsper liter(rag/L)
bUnitsforvaporphasearemilligramspercubicmeter(mg/rns)

Acronyms/Abbreviations:
bgs- belowgroundsurface
Cal/EPA- CaliforniaEnvironmentalProtectionAgency
DDD- dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT- clichlorodtphenyttrichloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methyltert-butylether
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Table 16-9

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

SCenario Time Frame: Current ]

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential

eptor Age: Child

EPC HAZARD INDEX"
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contacta Vapor b Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-2 feet bgs Volatile Organic Compounds
Soil Acenaphthene 2.94E-02 3.19E-06 6E-06 3E-06 _ 3E-05 2E-06 5E-05

Acenaphthylene 3.0 IE-02 2.43E-06 6E-06 3E-06 _ 3E-05 2E-06 4E-05
Anthracene 3.58E-02 6.86E-07 2E-06 6E-07 _ 2E-06 2E-07 4E-06
Benzene 1.08E-05 8E-04 8E-05 9E-04

Benzo(g,h,i)Perylene 9.49E-02 1.48E-07 4E-05 2E-05 _ 3E-06 2E-06 6E-05
Dichlommcthane 2.00E-03 7.87E,-06 4E-07 IE-07 -- 6E-06 6E-07 7Ez06
Fiuorene 3.00E-02 4.51E-07 1E-05 4E-06 _ 7E-06 9E-07 2E-05
2-Methylnaphthalene 3.31E-02 8.22E-06 2E-05 9E-06 -- 6E-03 4E-04 7E-03
Naphthalene 3.24E-02 1.83E-05 2E-05 9E-06 _ IE-02 7E-04 IE-02
Phenanthrene 6.94E-02 2.67E-06 3E-06 1E-06 _ 6E-06 8E-07 IE-05
Pyrene 1.38E-01 3.92E-07 6E-05 3E-05 _ 8E-06 4E-06 1E-04
Xylenes (total) 3.00E-03 1.18E-05 2E-07 5E-08 _ 3E-04 1E-05 3E-04
Semivolatile Organic Compounds
Benzo(a)Anthracene 7.10E-02 3E-06 1E-06 1E-10 1E-07 4E-06
Benzo(a)Pyrene 9.53E-02 4E-05 2E-05 2E-09 2E-06 6E-05
Benzo(b)Fluoranthcne 9.06E-02 3E-05 IE-05 1F_,-09 1E-06 4E-05
Benzo(k)Fiuoranthene 7.12E-02 2E-05 IE-05 9E-10 8E-07 3E-05
1,2-Benzphenanthracene 1.l IE-01 5E-06 2E-06 2E-10 2E-07 7E-06
Dibenz(A,H)Anthracene 4.02E-02 2E-06 7E-07 7E-11 6E-08 2E-06
Fluoramhene 1.37E-01 4E-05 2E-05 2E-09 4F_,-06 7E-05
lndeno(l,2,3-C,D)Pyrene 9.72E-02 3E-05 IE-05 1E-09 2E-06 5E-05
Pesticldes/Polyclflorinated Biphenyis
Aroclor 1016 2.12E-02 4E-03 2E-03 2F_,-07 7E-02 8E-02
Aroclor 1260 1.92E-02 1E-02 5E-03 5E-07 6E-02 8E-02
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Table 16-9

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

IScenario Time Frame: Current

IExposure Point: IRP Site 31, Sitewide
IReceptor Population: Residential
IReceptorAge: Child

EPC HAZARD MEX
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vapr b Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
4,4-DDD 7.00E-04 2E-05 3E-06 7E- 10 3E-04 3E-04
4,4-DDE 6.00E-03 2E-04 2E-05 6E-09 2E-03 2E-03
4,4-DDT 2.60E-03 7E-05 9E-06 3E-09 7E-04 7E-04
Dieldrin 5.00E-04 1F.,4)4 4E-05 5E-09 3E-03 3E-03
Endosulfan Sulfate 4.00E-03 9E-06 2E-06 3E-10 4E-04 4E-04
Metals

Antimony 2.21E+00 7E-02 2E-03 -- -- 7E-02
Arsenic 1.25E+01 5E-01 5E-02 -- 1E-01 7E-01
Barium 2.44E_-02 2E-02 4E4)4 9E-04 -- 2E-02

Beryllium 2.45E-01 2E-03 4E-05 2E-05 -- 2E-03
Cadmium 3.90E-01 1E-02 3E-05 -- 3E-02 4E-02
Chromium 5.39E+01 2E-01 6E-03 IE-02 -- 2E-01
Cobalt 1.61E+01 IE-02 3E-04 IE-03 -- IE-02

Copper 5.00E+01 2E-02 5E-04 -- -- 2E-02
Iron 4.13E+04 2E+00 5E-02 -- -- 2E+00
Lead 6.15E+01 .....

Mercury 5.09E-01 2F_,-02 6E-04 -- 7E-03 3E-02
Molybdenum 3.16E-01 8E-04 2E-05 -- -- 8E-04
Nickel 1.07E+02 7E-02 2E-03 -- 2E-02 9E-02
Selenium 9.37E-01 2E-03 7E-05 -- 8E-04 3E-03
Thallium 1.69E+00 3E-01 9E-03 -- -- 3E-01
Vanadium 5.79E+01 7E-01 2E-02 -- -- BE-0l
Zinc 1.32E+02 6E-03 2E-04 -- 7E-03 1E-02
Hazard Index Across Soil 4E+00 IE-01 1E-02 3E-01 2E-02 1E-03 4E+00
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Table 16-9

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Reaidentlal)

Scenario Time Frame: Current

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child

,Bin, |1

EPC HAZARD INDEX
Ingestiou of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contacts Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Groundwater Volatile Organic Compounds

Acenaphthene 1.00E-01 9.62E-06 1E-04 1E-04
Acenaphthylene 1.30E-01 1.25E-05 1E-04 1E-04
Acetone 3.00E-03 3.12E-07 2E-07 2E-07
Anthracene 5.90E-02 2.20E-06 5E-06 5E-06
Benzene 1.37E-01 1.84E-04 IE-02 IE-02

Benzo(g,h,i)perylene 3.70E-02 1.01E-06 2E-05 2E-05
Carbon disulfide 9.60E-04 5.46E-06 2E-05 2E-05
Dibenzofuran 6.00E,03 7.86E-08 3E-05 3E-05
1,2-Dichloroethane 3.00E-03 1.84E-06 9E-04 9E-04
Dichlororaethane 3.10E-04 3.05E-07 2E-07 2E-07

Ethylbenzene 5.20E-02 6.94E-05 2E-04 2E-04
Huorene 4.50E-02 2.46E-06 4E-05 4E-05
4-1sopropyltoluene 1.50E,04 2.57E-07 2E-06 2E-06
Methane 3.00E+00 1.44E-04 2E-04 2E-04
Methylnaphthalene 1.00E-03 2.39E-07 2E-04 2E-04
MTBE 1.00E-03 5.13E-07 4E-07 4E-07
Naphthalene 2.03E+00 5.26E-04 4E-01 4E-01
Phenanthreae 2.50E-01 2.20E-06 5E-06 5E-06
Pyrene 2.00E-01 5.47E-06 IE-04 i E-04
Styrene 5.00E-03 3.62E-06 8E-06 8E-06
Toluene 4.00E-02 5.56F,-05 3E-05 3E-05
1,2,4-Trimethylbenzene 9.00E-03 8.89E-06 3E-03 3E-03
1,3,5-Trimethyibenzene 4.00E-03 4.00E-06 2E-03 2E-03

, , X_!lenes(total) 7.00E-02 9.57E-05 2E-03 2E-03
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Table 16-9

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

Scenario Time Frame: Current

Exposure Point: IRP Site 31, Sltewide
Receptor Population: Residential
Receptor A_e: Child ,,,

EPC HAZARDINDEX
Ingestion of

Exposure Direct Indoor Dermal • Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contacts Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Hazard Index Across Groundwater 0E+00 0E+00 0E+00 0E+00 4E-01 0E-t00 4E-01

Hazard Index Across All Media

and All Exposure Routes 4E+00 IE-01 1E-02 3E-01 4E-01 IE-03 5E+00

Notes:

aUnitsforsoilconcentrationsare milligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsare milligramsper liter(mg/l_)
bUnitsforvaporphaseare milligramspercubicmeter(mg/rn_)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichlorodiphenyldichloroethane
DDE- dichlorodiphenyldichloroethene
DDT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methylted-butylether
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency

( ,o,,( (



Table 16-10
Summery of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)
i ii

JS_nario Time Frame: Current
]Exposure Point: IRP Site 31, Sitewide
IReceptor Population: Residential
IReceptor Age: Child/Adult

I I II II

EPC CANCER RISK
Ingestion of

Expesure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-2 feet bgs Volatile Organic Compounds
Soil Acenaphthene 2.94E-02 3.19E-06 ......

Acenaphthylene 3.01E-02 2.43E-06 ......
Anthracene 3.58E-02 6.86E-07 ......
Benzene 1.08E-05 2E-08 2E-09 2E-08
Benzo(g,h,i)Perylene 9.49E-02 1.48E-07 ......
Dichlommethane 2.00E-03 7.87E-06 6E-12 7E-13 _ 8E-10 8E-11 9E- 10
Fluorene 3.00E-02 4.51E-07 ......

2-Methylnaphthalene 3.31E-02 8.22E-06 ......
Naphthalene 3.24E-02 1.83E-05 ......
Phenanthrene 6.94E-02 2.67E-06 ......
Py_ne 1.38E-01 3.92E-07 ......
Xylencs (total) 3.00E-03 1.18E-05 ......
Semivolatile Organic Compounds
Benzo(a)Anthracene 7.10E-02 2E-08 4E-09 2E-12 1E-09 3E-08

Benzo(a)Pyrene 9.53E-02 3E-07 5E-08 3E-11 2E-08 4E-07
Benzo(b)Fluoranthene 9.06E-02 3E-08 5E-09 3E-12 2E-09 3E-08
Benzo(k)Fluoranthene 7.12E-02 2E-09 4E-10 2E-13 1E-10 3E-09
1,2-Benzphenanthracene 1.11E-01 3E-10 6E-ll 4E-14 2E-II 4E-10
Dibenz(A,H)Anthracene 4.02E-02 1E-07 2E-08 IE-11 7E-09 2E-07
Fluoranthene 1.37E-01 .....

Indeno(l,2,3-C,D)_ne 9.72E-02 3E-08 5E-09 3E-12 2E-09 4E-08
Pesticides/Polychlorinated Biphenyls
Arocior 1016 2.12E-02 6E-10 1E-10 7E-14 2E-08 2E-08
Aroclor 1260 1.92E-02 2E-08 3E-09 2E-12 1E-07 1E-07
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Table 16-10
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

_._emurioTime Frame: Current

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medim Chemical Contacts Vaporb Inges.tion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
4,4-DDD 7.00E-04 7E-11 4E-12 8E-15 2E-09 2E-09
4,4-DDE 6.00E-03 9E- l0 5E-I 1 9E-14 2E-08 2E-08
4,4-DDT 2.60E-03 4E-10 2F_11 4E-14 6E-09 6E-09
Dieldrin 5.00E-04 3E-09 4E-10 4E-13 1E-07 IE-07
EndosulfanSulfate 4.00E-03 ......
Metals

Antimony 2.21E+00 .....
Arsenic 1.25E+01 8E-06 3E_7 9E-09 3E-06 1Fr05
Barium 2.44E+02 .....

Beryllium 2.45E-01 -- -- 1E-10 -- IE-10
Cadmium 3.90E-01 -- -- 1E-10 -- IE-10
Chromium 5.39E+01 -- -- 1E-07 -- 1E-07
Cobalt 1.6IE+01 -- -- 7E-09 -- 7E-09

Copper 5.00E+OI .....
Iron 4.13E+04 .....
Lead 6.15E+01 .....

Mercury 5.09E-01 .....
Molybdenum 3.16E-01 .....
Nickel 1.07E+02 -- -- 4E-09 -- 4E-09
Selenium 9.37E-01 .....
Thallium 1.69E+00 .....
Vanadium 5.79E+01 .....
Zinc 1.32E+02 .....

Total Risk Across Soil 9E-06 4E-07 IE-07 3E-06 2E-08 2E-09 IE-05
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Table 16-10
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)
iii

[Scenario Time Frame: Current
IExposure Point: IRP Site 31, Sitewide
[Receptor Population: Residential
IReceptor Age: Child/Adult

CANCER RISK "' ' F.,]_{_

Ingestionof
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Groundwater Volatile OrganicCompounds

Acenaphthene 1.00E-01 9.62E-06 _ --
Acenaphthylene 1.30E-01 1.25E-05 -- --
Acetone 3.00E-03 3.12E-07 _ --
Anthracene 5.90E-02 2.20E-06 _
Benzene 1.37E-01 1.84E-04 3E-07 3E-07
Benzo(g,h,i)perylene 3.70E-02 1.01E-06 _ --
Carbondisulfide 9.60E-04 5.46E-06 _ --
Dibenzofuran 6.00E-03 7.86E-08 --- --
1,2-Dichloroethane 3.00E-03 1.84E-06 IE-08 IE-08
Dichlommethane 3.10E-04 3.05E.07 3E-11 3E-11
E_hylbenzene 5.20E-02 6.94E-05 _
Fluorene 4.50E.02 2.46E-06 _ --
4-Isopropyltoluene 1.50E-04 2.57E-07 _ --
Methane 3.00E+O0 1.44E-04 -- --
Methylnaphthalene 1.00E-03 2.39E-07 _ --
MTBE 1.00E-03 5.13E-07 3E-I 1 3E-I 1
Naphthalene 2.03E+00 5.26D04 -- --
Phenanthrene 2.50E-01 2.20E-06 _ --
Pyrene 2.00E-01 5.47E-06 _ --
Styrene 5.00E-03 3.62E-06 -- --
Toluene 4.00E-02 5.56E.05 _ --
1,2,4-Trimethylbenzene 9.00E-03 8.89E-06 --
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 --

X_,lenes(total) 7.00E-02 9.57E-05 -- --
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Table 16-10

Summary of Cancer Risk, Central Tendency Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

iii iiiiii

ISce,,=rioTimeFr=,=: C.rre.t I
]Exposure Point: IRP Site 31, Sitewide ]
]Receptor Popu/atton: Residential ]
]Receptor,,Age: Child/Adult |

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

Total Risk Across Groundwater 0E+00 0E+00 0E+00 0E+00 3E-07 0E+00 3E-07

Total Risk Across All Media

and All Exposure Routes 9E-06 4E.4)7 1E-07 3E-06 3E-07 ,, 2E-09 IE--O5

Notes:

aUnitsfor soilconcentrationsaremilligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsaremilligramsper liter(rag/L)
bUnitsforvaporphasearemilligramspercubicmeter(mg/ma)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichlorodiphenyldichloroethane
DDE- dichloro0iphenyldichloroethene
DDT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methyltert-butylether
U,S,EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-11
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Current Residential)

Scenario Time Frame: Current ]

Exposure Point: IRP Site 3I, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK

Ingestion of

Exposure Direct Indeor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contact" Vapor b Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

0-2 feet bgs Volatile Organic Compounds
Soil Acenaphthene 2.94E-02 3.19E-06 ......

Acenaphthylene 3.01E-02 2.43E-06 ......
Anthracene 3.58E-02 6.86E-07 ......
Benzene 1.08E-05 7E-08 6E-09 7E-08
Benzo(g,h,i)Perylene 9.49E-02 1.48E-07 ......
Dichloromethane 2.00E-03 7.87E-06 1E-11 1E-12 _ 2E-09 2E-10 2E-09
Fluorene 3.00E-02 4.51E-07 ......
2-Methyinaphthalene 3.31E-02 8.22E-06 ......
Naphthalene 3.24E-02 1.83E-05 2E-09 3E-10 -- IE-07 6E-09 IE-07
Phenanthrene 6.94E-02 2.67E-06 ......
Pyrene 1.38E-01 3.92E-07 ......
Xylenes (total) 3.00E-03 1.18E-05 ......
Semivolatile Organk Compounds
Benzo(a)Anfluacene 7. l0E-02 4E-08 6E-09 1E-12 2E-09 4E-08
Beazo(a)Pyrene 9.53E-02 5E-07 8E-08 2E-11 3E-08 6E-07
Benzo(b)Fluoranthene 9.06E-02 5E-08 8F_,-09 2E,-12 3E-09 6I/-08
Benzo(k)Fluoranthene 7.12E-02 4E-08 6E-09 IE-12 2E-09 4E-08
1,2-Benzphenanthracene 1.1IE-01 6E-09 1E-09 2E-13 3E-10 7E-09
Dibenz(A.H)Anthracene 4.02E-02 7D08 IE-08 BE-12 4E-09 9E-08
Fluoranthene 1.37E-01 .....

lndeno(1,2,3-C,D)Pyrene 9.72E-02 5E-08 8E-09 2E-12 4E-09 6E-08
Pesdcides/Po/ych/orinated Biphenyls
Aroclor 1016 2.12E-02 5E-08 8E-09 2E-12 1E-06 1E-06
Aroclor 1260 1.92E-02 4E-08 7E-09 2E-12 3E-07 4E-07
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Table 16-11

Summary of Cancer Risk, Central Tendency Exposure
All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Current Residential)

Scenario Time Frame: Current

Exposure Point: HIP Site 31, Sitewide
ReceptorPopulation: Residential
s_epter Age:Child/Adult

EPC CANCER RISK
' Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medim Chemical Contacta Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
4,4-DDD 7.00E-04 7E-11 4E-12 8E-15 2E-09 2E-09
4,4-DDE 6.00E-03 9E- 10 5E-11 9E-14 2E-08 2E-08
4,4-DDT 2.60E-03 4E- 10 2E-11 4E- 14 6E-09 6E-09
Dieldrin 5.00E-04 3E-09 4E-10 4E-13 IE-07 IE-07
EndosulfanSulfate 4.00E-03 .....
Metals

Antimony 2.21E+00 .....
Arsenic 1.25E+01 5E-05 2E-06 7E-09 2E-05 7E-05
Barium 2.44E+02 .....

Beryllium 2.45E-01 _ -- 1E-10 -- 1E- 10
Cadmium 3.90E-01 6E-08 7F_,-11 3E-10 3E-07 3E-07
Chromium 5.39E+01 -- -- 2E-07 -- 2E-07
Cobalt 1.61E+01 .....

Copper 5.00E+O1 .....
Iron 4.13E+04 .....
Lead 6.15E+01 .....

Mercury 5.09E-01 .....
Molybdenum 3.16E-01 .....
Nickel 1.07E+02 -- -- 4E-09 -- 4E-09
Selenium 9.37E-01 .....

Thallium 1.69E+00 .....
Vanadium 5.79E+01 .....
Zinc 1.32E+02 .....

Total Risk Across Soft 5E-05 2E-06 2E-07 2E-05 2E-07 IE.08 7E-05
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Table 16-11

Summaryof Cancer Risk, Central Tendency Exposure
All Chemicals with Associated Pathways - CaVEPA (Sitewide, Current Residential)

Exposure Point: IRP Site 31, $itewide
Receptor Population: Residential
Receptor Age: Child/Adult

ii i

EPC CANCER RISK
Ingestionor

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vapor_ lnl_estion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Groundwater Volatile Organic Compounds

Acenaphthene 1.00E-01 9.62E-06 _ --
Acenaphthylene 1.30E-01 1.25F_.-05 -- --
Acetone 3.00E-03 3.12E-07 -- --
Anthracene 5.90E-02 2.20E-06 -- --
Benzene 1.37F..-01 1.84E-04 1E-06 1E-06

Benzo(g,h,i)perylene 3.70E-02 1.01E-06 _
Carbondisulfide 9.60E-04 5.46E-06 -- --
Dibenzofuran 6.00E-03 7.86E-08 _ --
1,2-Dichloroethane 3.00E-03 1.84F-#06 8E-09 8E-09
Dichlorome_thane 3.10E-04 3.05E-07 6E-11 6E-11
F_Xhylbenzene 5.20F_,-02 6.94E-05 _ --
Huorene 4.50E-02 2.46E-06 _ --

4-1sopropyitoluene 1.50D04 2.57E-07 _ --
Methane 3.00E+00 1.44E-04 _ --

Methylnaphthalene 1.00E-03 2.39E,-07 _ --
MTBE I.OOE-03 5.13E-07 3E-I 1 3E-I 1
Naphthalene 2.03E+00 5.26E-04 4E-06 4E-06
Phenanthrene 2.50E-01 2.20E-06 _ --
Pyrene 2.00E-01 5.47E-06 _
Styrene 5.00D03 3.62E-06 _
Toluene 4.00E,02 5.56D05 _ --

1,2,4-Trimethylbenzene 9.00E-03 8.89E-06 _ --
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 --

,, X_,ienes(total) 7.00E-02 9.57E-05 _ --i
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Table 16-11

Summary of Cancer Risk, Central Tendency Exposure
All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Current Residential)

Scenario Time Frame: Current

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult ,,,

EPC CANCER RISK
Ingestionof

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Total Risk Across Groundwater 0E+00 0E+00 0F_A4}0 0E+00 5E-06 0E+00 5E-06

Total Risk Across All Media

and All Exposure Routes 5E-05 2E.06 2E-07, 2E-05 5E-06 1E-08 8E-05

Notes:

=Unitstorsoilconcentrationsare milligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsaremilligramsperliter(rag/L)
bUnitstorvaporphaseare milligramspercubicmeter(mg/rn3)

Acronyms/Abbreviations:
bgs- belowgroundsurface
Cal/EPA- CaliforniaEnvironmentalProtectionAgency
DDD- clichiorodiphenyldichioroethane
DDE- dichlorodiphenyldichloroethene
DDT- dichlorodiphenyltdchlorcothane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methyltort-butylether
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Table 16-12
Summary of Hazard Index, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

ScenarioTime Frame: Current

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child

EPC HAZARD INDEX

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contact" Vaporu Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

0-2 feet bgs Volatile Organic Compounds
Soil Acenaphthene 2.94E-02 3.19E--06 2E-06 4E-07 _ 2E-05 2E-06 3E-05

Acenaphthylene 3.01E-02 2.43E-06 2E-06 4D07 -- 2E-05 1E-06 2E-05
Anthracene 3.58E-02 6.86E-07 5t/-07 9E-08 _ 1E-06 1E-07 2E-06
Benzene 1.08E-05 5E-04 5E-05 6E-04

Benzo(g,h,i)Perylene 9.49E-02 1.48E-07 IE-05 2E-06 _ 2E-06 IE-06 2E-05
Dichloromethane 2.00E-03 7.87E-06 1E-07 2E-08 _ 4E-06 4E-07 4E-06
Fluorene 3.00E,02 4.51E-07 3E4)6 5F_,-07 _ 5E-06 6E-07 9E-06
2-Methyinaphthalene 3.31E-02 8.22E-06 7E,06 IF_,-06 -- 4E-03 3E-04 4E-03
Naphthalene 3.24E-02 1.83E-05 7E,-06 IE-06 -- 9E-03 4E-04 1E-02
Phenanthrene 6.94E-02 2.67E-06 1E-06 2E-07 _ 4E-06 5E-07 6F_,-06
Pyrene 1.38E-01 3.92E-07 2E-05 3E-06 -- 6E-06 3E-06 3E-05
Xyleaes (total) 3.00E-03 1.18E,-05 6E-08 7E,-09 -- 2E-04 7E-06 2E-04
Semivolatile Organic Compounds
Benzo(a)Anthracene 7.10E-02 1E-06 2E-07 8E-11 3E-08 l E-06
Benzo(a)Pyrene 9.53E-02 1E-05 2E-06 IE-09 4E-07 2E-05
Benzo(b)Fiuoranthene 9.06E-02 1E-05 2E-06 7E-10 3E-07 IE-05
Benzo(k)Fluoranthene 7.12E-02 8E-06 1E-06 6E-10 2E-07 9E-06
1,2-Benzphenanthracene I.IIE-01 2E-06 3E-07 IE-10 4E-08 2E-06
Dibenz(A,H)Anthracene 4.02E-02 6E-07 1E-07 4E- 11 2E-08 7E-07
Fluoranthene 1.37E-01 2E-05 3E-06 IE-09 9E-07 2E-05
Indeno(l,2,3-C,D)Pyrene 9.72E-02 1E-05 2E-06 8E-10 4E-07 IE-05
Pesticides/Pelychiorinated Biphenyls
Aroclor 1016 2.12E-02 1E-03 2E-04 1E-07 2E-02 2E-02
Aroclor 1260 1.92E-02 4E-03 7E-04 3E-07 2E-02 2E-02
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Table 16-12

Summary of Hazard Index, Central Tendency Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

nario Time Frame: Current
ure Point: IRP Site 31, Sitewide

ptar Population: Residential
eptor Age: Child

EPC HAZARD INDEX
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contacts Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

4,4-DDD 7.00E-04 6E-06 3E-07 5E-10 7E-05 7E-05
4,4-DDE 6.00E-03 5E-05 3E-06 4E-09 5E-04 5E-04
4,4-DDT 2.60E-03 2E-05 1E-06 2E-09 2E-04 2E-04
Dieldrin 5.00E-04 4E-05 5E-06 3E-09 7E-04 8E-04
Endosulfan Sulfate 4.00E-03 3E-06 3E-07 2E-10 1E-04 IE-04
Metals

Antimony 2.21E+00 2E-02 3E-04 -- -- 2E-02
Arsenic 1.25E+01 2E-OI 6E-03 -- 3E-02 2E-01
Barium 2.44E+02 5E-03 6E-05 6E-04 -- 6E-03
Beryllium 2.45E-01 5E-04 6E-06 1E-05 -- 5E-04
Cadmium 3.90E-01 3E-03 4E-06 -- 6E-03 1E-02
Chromium 5.39E+01_ 8E-02 9E-04 8E-03 -- 9E-02
Cobalt 1.61E+01 3E-03 4E-05 9E-04 -- 4E-03

Copper 5.00E+01 5E-03 6E-05 -- -- 5E-03
Iron 4.13E+04 6E-01 7E-03 -- -- 6E-OI
Lead 6.15E+01 .....

Mercury 5.09E-01 7E-03 8E--05 -- 2E-03 9E-03
Molybdenum 3.16E-01 3E-04 3E-06 -- _ 3E-04
Nickel 1.07E+02 2E-02 3E-04 -- 6E-03 3E-02
Selenium 9.37E-01 8E-04 9E-06 -- 2E-04 IE-03
Thallium 1.69E+00 1E-01 IE-03 -- -- IE-01
Vanadium 5.79E+01 3E-01 3E-03 -- -- 3E-01
Zinc 1.32E+02 2E-03 2E-05 -- 2E-03 4E-03
Hazard Index Across Soil IE+00 2E-02 9E-03 8E-02 1E-02 8E-04 1E+00
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Table 16-12

Summary of Hazard Index, Central Tendency Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

Scenario Time Frame: Current
Exposure Point: IRP Site 31, Sltewide
Receptor Population: Residential
Rece])tor Age: Child

EPC HAZARD INDEX
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contacts Vaporb Ingestion Contact of Dust, Produce of Indoor Air of Outdoor Air Route Total
Groundwater Volatile Organic Compounds

Acenaphthene 1.00E-01 9.62E-06 7E-05 7E-05
Acenaphthylene 1.30E-01 1.25E-05 9E-05 9E-05
Acetone 3.00E-03 3.12E-07 2E-07 2E-07
Anthracene 5.90E-02 2.20E-06 3E-06 3E-06
Benzene 1.37E-01 1.84E-04 9E-03 9E-03
Benzo(g,h,i)perylene 3.70E-02 I.OIE-06 2E-05 2E-05
Carbon disulfide 9.60E-IM 5.46E-06 1E-05 1E-05
Dibenzofuran 6.00E-03 7.86E-08 2E-05 2E-05
1,2-Diehlorcethane 3.00E-03 1.84E-06 6E-04 6E-04
Dichloromethane 3.10F_,-04 3.05E-07 2D07 2E-07
Ethylbenzene 5.20E-02 6.94E-05 IE-04 1E-04
Fluorene 4,50E-02 2.46E-06 3E-05 3E-05
4-Isopropyltoluene .1.50E-04 2.57E-07 IE-06 1E-06
Methane 3.00E+00 1.44E-04 IE-04 1E-04
Methylnaphthalene 1.00E-03 2.39E-07 1E-04 1E-04
MTBE 1.00E-03 5.13E-07 3E-07 3E-07
Naphthalene 2.03E+00 5.26E-04 3E-01 3E-01
Phenanthrene 2.50E-01 2.20E-06 3E-06 3_06
Pyrene 2.00E-01 5.47E-06 8E-05 8E-05
Styrene 5.00E-03 3.62E--06 6E-06 6E-06
Toluene 4.00E-02 5.56E-05 2E-05 2E-05
1,2,4-Trimethylbenzene 9.00E-03 8.89E-06 2E-03 2E-03
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 !E-03 1E-03
Xylenes (total) 7.00E-02 9.57E-05 1E-03 IE-03

I III IIII
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Table 16-12

Summary of Hazard Index, Central Tendency Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Current Residential)

i i i

[Scenario Time Frame: Current

[Exposure Point: IRP Site 31, Sitewide
[ReceptorPopulation: Residential
iReceptor Age: Child

EPC HAZARDINDEX

Ingestion of
Exposure Direct Indoor Dermal Inhalatim Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Hazard Index Across Groundwater 0E+00 0E+00 0E+00 0E+00 3E-01 0E44}0 3E-01

Hazard Index Across All Media

and All Exposure Routes IE+00 2E-02 9E-03 8E-02 3E-01 8E-04 2E+00

Notes:

aUnitsforsoilconcentrationsare milligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsare milligramsperliter(mg/L,)
bUnitsforvaporphasearemilligramspercubicmeter(mg/ma)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichiorodiphenyldichloroethane
DDE- dichiorodiphenyldichloroethene
DDT- dichiorodiphenyltdchloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methyltert-butylether
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-13
Calculation of Cancer Risks, Reasonable Maximum Exposure

U.S. EPA (Sitewide, FutureResidential)

-Scemu'io Time Frame: Future "'

ExpesureMedium: VadeseZone Soil (0-7 feet IV.s),and Groundwater
ExposurePoint: IRP Site31,Sitewide
ReceptorPopulaliomltesldenl_
ReceptorAge: Child/Adult

Chemical Medium Medium Route Route EPC Selected CancerSlope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"_ Risk
lngmflon VolatileOrganic Comimunds
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 _ -- --
Soil Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- --

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- -- --
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 4.28E-09 5.50E-02 2E-10
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-0! mg/kg 2.96E-01 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 3.13E-09 7.50E-03 2E-I1
Fluorene 2.07E-02 mg/kg 2.07E-432 mg/kg 2.07E-02 -- _ --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23F_,-02 -- -- --
Naphthalene 3.77E,02 mg/kg 3.77F_A)2 mg/kg 3.77E-02 -- -- --
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65I/-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- --
Xylenes(totai) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
Se.ivebaaeOrguk
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 3.50E-07 7.30E-01 3E-07
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 5.34E,-07 7.30E+00 4E,-06
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2ALE-01 mg/kg 2.41E-01 3.77E-07 7.30E-01 3E-07
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 3.36E-07 7.30E-02 2E-08
1,2-Benzphenanthracene 2.98E-01 mg/kg 2,98E-01 mg/kg 2.98E-01 4.67E-07 7.30E-03 3E-09
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 6.96E-08 7.30E+00 5E-07
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
lndeno(1,2,3-C,D)P3a'ene 2.86E-01 mg/kg 2,86D01 mg/kg 2.86E-01 4.47E-07 7.30E-01 3E-07
Phenol 3.00E-OI mg/kg 3.00E-01 mg/kg 3.00E-OI -- -- --
Pesdddm/PolyehlorinatedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 3.12E-08 7.00E-02 2E-09
Arocior1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 2.99E-08 2.00E+00 6E-08
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 7.83E-09 2.40E-01 2E-09
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.87E-08 3.40E-01 6E-09
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 4.07E-09 3AOE-01 IE-09
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Table 16-13
Calculationof Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sitewide, FutureResidential)

i cemrio Time Frame:Future

Exposure Medium:Vadese Zone Soil (0-7 feet bgs),and Groundwater
Exposure Point: IRP Site 31, Sltewide
ReceptorPopulation: Residential

Receptor Age: Child/Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Cak-ulafion m_-day (mg/kg-day) "l Risk
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.83E-10 1.60E+01 IE-08
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- m __
HeptacMor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.83E-10 4.50E+00 4E-09
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 !.83E-05 1.50E+00 3E-05
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 _ -- --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+0l mg/kg 3.88E401 mg/kg 3.88E+01 -- m
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 m __ __
[,cad 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68F_,-01 mg/kg 2.68E-01 m _
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 3E-05
_m_ v_tue orgffi_compom_
Coatact Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- _ --
Soil Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- -- --

Benzene 2.73D03 mg/kg 2.73E423 mg/kg 2.73E-03 1.35E-09 5.50E-02 7E- 11
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96D01 mg/kg 2.96E-01 -- -- --

Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 9.88E-10 7.50E-03 7E-12
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Table 16-13
Calculation of Cancer Risks,ReasonableMaximumExposure

U.S. EPA (Sltewlde,FutureResidential)

Exposure Medium:Vadme ZoneSoil (0-7 feet bgs), and Groundwater
Expmure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential
ReceptorAge: Child/Adult

ii ,i

Chemical Medium Medium Route Route EPC Selected CancerSlope
Expesure of Po/enflal EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"I Risk
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 _ _ --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- _ --
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 _ -- --
Pyrenc 7.82F.-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- --
SemivehUileOrganicC_,Woumls
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 1.66E=07 7.30E-01 IE-07
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 2,53E-07 7.30E+00 2E-06
Benzo(b)Fiuoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 1.78E-07 7.30E-01 IE-07
Benzo(k)Fluoraathene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.I5E-01 1,59E-07 7.30E-02 lE,-08
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E,01 mg/kg 2.98E-01 2.21E-07 7.30E-03 2E-09
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 3.308-08 7.30E+00 2E-07
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
Indeno(i,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 2.12E-07 7.30E-01 2E-07
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-O1 -- --
Pesticides/PolychlorinatedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 1.48E-08 7.00E-02 IE-09
Arocior 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 1.42E-08 2.00E+O0 3E-08
4,4-DDD 5.00F_,-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.24E-09 2.40E-01 3E-10
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.l 9E-02 2.95E-09 3.40E-01 1E-09
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.43F,-10 3.40E-01 2E-i0
Dieldrin 5.00F.,-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.47E-10 1.60E+01 4E-09
EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.47E-10 4.50E+00 1E-09
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 1.73E-06 1.50E+00 3E-06

,,, Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 _ -- --
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Table 16-13
Calculation of Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sltewide,FutureResidential)

Scenario Time Frame: Future
Exposure Medium:Vadese Zone Soil (0--7feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential
ReceptorAge: Child/Adult

Medium Medium Route Route EPCSelected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units .Value Units Calculation mg/kg-day (mg/kg-day)a Risk
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E,-01 mg/kg 3.08E-01 mg/kg 3.08E-01 -- -- --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- -- --
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- _ --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7,53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 5E-06
Ingestion VolatileOrganic Compounds
of Ac.enaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
Homegrown Accnaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --
Produce Anthracene 6.81E-02 mg/kg 6.81F_,-02 mg/kg 6.81E-02 -- -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 -- 5.50E-02 --
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichioromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 7.50E-03 --
Fluorene 2.07E,-02 mg/kg 2.07E-02 mg/kg 2.07E-02 _ -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 _ -- --
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- -- --
Xylenes(total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
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TaMe 16-13
Calculation of Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sitewide, FutureResidential)

ScenarioTimeFrame"
Exposure Medium:Vadose ZoneSoil (0-7 feet bgs), and Groundwater
Exl_sure Point: IRP Site 31, Sltewide
ReceptorPopuladon: Residential

Receptor A_ge:Child/Adult

Chemical Medium Medium Route Route EPC Selected CancerSlope

Exposure of Potential EPC F,PC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (m_-day) "! Risk

SemivetatileOrganic Compoumt_
Benzo(a)Anthracene 2.24E4)1 mg/kg 2.24E-01 mg/kg 2.24E-01 4.39E-08 7.30E-01 3E-08
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 6.70E-08 7.30E+00 5E-07
Benzo(b)Fluoranthcne 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 4.73E-08 7.30E-01 3E-08
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 4.22E-08 7.30E-02 3E-09
1,2-Benzphenanthracvne 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 5.86E-08 7.30E-03 4E-10
Dibcnz(A,H)Anthracene 4.45E-02 mg/kg 4.45F_,-02 mg/kg 4.45E-02 8.74E-09 7.30E+00 6E-08
Huoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 _ -- --
Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 8.01E-08 7.30E-01 6E-08
Phenol 3.00E-01 mg/kg 3.00F_,-01 mg/kg 3.00E-01 -- -- --
Pesticides/PolychlorinatedBiphenyls
Amclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 2.01E-06 7.00E-02 IE-07
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 5.25E-07 2.00FA_ !F_,-06
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E*03 4.15E-07 2.40E-01 l F_,-07
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 7.78E-07 3.40E-01 3E-07
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E,03 1.39E-07 3.40E-01 5E-08
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 6.21E-08 1.60E+01 1I/-06
EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 _ _
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 3.99E-08 4.50E+00 2E-07
Metals

Antimony 2.10E-tO0 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 1.27E-05 1.50E+00 2E-05
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mglkg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08F-,-01 mg/kg 3.08E-01 mg/kg 3.08E-01 -- _ --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- -- --
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Table 16-13
Calculationof Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sltewide,FutureResidential)
i

Scenario Time Frame: Future

Exlmsure Medium: Vadese Zone Soil (0--7 feet bgs), and Groundwater
Exlmsure Point: IRP Site 31, Sitewide
Receptor Population: Residential

Receptor Age: Child/Adult

Chemical Meditma Medimn Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EP€ for Risk Intake Factor Cancer

Route Com_ern Value Units Value Units Calculation mg/kg-day (mg/kg-day) q Risk
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7,53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 m __ --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- m __
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 2E-05

Inhalation Semivolotile Organic Compounds
of Bcnzo(a)Anthracenc 2.24E-01 mg/kg 1.70E-10 mg/m3 1.70E-10 2.53E- 11 7.30E-01 2E-11
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.59E- 10 mg/m_ 2.59E-10 3.85E- 11 7.30E+00 3E-10

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.83E-10 mg/m3 1.83E-10 2.72E- 11 7.30E-01 2E-I 1
B_)Fluoranthene 2.15E-01 mg/kg 1.63E-10 mg/m3 1.63E-10 2.43E-11 7.30E-02 2E-12
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.27E- 10 rag/n,? 2.27E- 10 3.37E- 1! 7.30E-03 2E-13
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.38D11 mg/m3 3.38E- i I 5.03E- 12 7.30E+00 4E-I 1
Fiuoranthene 5.88E-01 mg/kg 4.47E-10 mg/m3 4.47E-10 m -- --
lndeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.17E-10 mg/rn3 2.17E-10 3.23E-11 7.30E-01 2E-! 1

Phenol 3.00E-01 mg/kg 2.28E-10 mg/m3 2.28E-10 -- -- --
Pesticides_olychlorinated Biphenyls
Arocior 1016 1.99E-02 mg/kg 1.51E-I1 mg/m3 1.51E-I 1 2.25E-12 7.00E-02 2E-13
Aroclor 1260 1.91E-02 mg/kg 1.45E-11 mg/n9 1.45E-11 2.16E-12 2.00E+00 4E-12

4,4-DDD 5.00E-03 mg/kg 3.80E-12 mg/m3 3.80E-12 5.65E-13 2.40E-01 IE-13
4,4-DDE 1.19E-02 mg/kg 9.07E-12 mg/m_ 9.07E-12 1.35E-12 3.40E-01 5E-13
4,4-DDT 2.60E-03 mg/kg 1.98E-12 mg/m3 1.98E-12 2.94E-13 3.40E-01 IE-13
Dieldrin 5.00E-04 mg/kg 3.80E-13 mg/n_ 3.80E-13 5.65E-14 1.60E+01 9E-13
Endosulfaa Sulfate 4.00E-03 mg/kg 3.04E-12 mg/m3 3.04E-12 -- -- --

Heptachior 5.00F_MI4 m_/kg 3.80E-13 mg/m3 3.80E-13 5.65E-14 4.60E+00 3E-13
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TaMe 16-13
Calculation of Cancer Risks,ReasonableMaximumExposure

U.S. EPA (Sitewide,Future Residential)
ii ii i i

I cenario TimeFrame: Future

Exl_sure Medium--Vadose ZoneSoll (0-7 feet bgs), and Groundwater
Exlmmre Point: IRP Slle 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child/Adult

Chemical Me_lum Medium Route Route EPCSelected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calcu_fion mR/kg-day (mg/kg-day)"] Risk
Metals

Antimony 2.10E+00 mg/kg 1.59E-09 rag/w? 1.59E-09 -- -- --
Arsenic 1.17E+01 mg/kg 8.87E-09 mg/ma 8.87E-09 1.32E-09 1.51E+01 2E-08
Barium 1.84E-+02 mg/kg 1.40E-07 mg/n'# 1.40E-07 -- -- --
Beryllium 2.53E-01 mg/kg 1.93E-10 mg/n# 1.93E,-10 2.87E-11 8.40E+00 2E-10
Cadmium 3.08E-01 mg/kg 2.34E-10 mg/ms 2.34E-10 3.49E-11 6.30E+00 2E-10
Chromium 6.38E+01 mg/kg 4.85E-08 rng/nP 4.85E-08 7.22E-09 4.20E+01 3E-07
Cobalt 1.57E+01 mg/kg 1.19E-08 mg/m_ 1.19F_,-08 1,78E-09 9.80E+00 2E-08
Copper 3.88E+01 mg/kg 2.95E-08 mg/ma 2.95E-08 -- -- --
Iron 3.86E+04 mg/kg 2.94E-05 mg/m_ 2.94E-05 -- -- --
Lead 4.06E+01 mg/kg 3.09E-08 mg/m3 3.09E-08 -- -- --
Mercury 7.06E-01 mg/kg 5.37E-10 mg/m3 5.37E-10 -- -- --
Molybdenum 2.68E-01 mg/kg 2.04F_,-10 mg/m_ 2.04E-10 -- -- --
Nickel 1.35E+02 mg/kg 1.03E-07 mg/r# 1.03E-07 1.53E-08 8.40E-01 IE-08
Selenium 7.53E-01 mg/kg 5.72E-10 mg/rtd 5.72E-10 -- -- --
Thallium 1.23F,+00 mg/kg 9.38E-10 mg/nr_ 9.38E-10 -- -- --
Vanadium 5.12E+01 mg/kg 3.89E-08 mg/m"_ 3.89E-08 -- -- --
Zinc 1.37E+02 mg/kg 1.04E-07 mg/nd 1.04E-07 -- -- --

TOTAL 4E-07
Inhalation Volatile Orpnk Cempemds

of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m3 2.15E-07 _. -- --
OutdoorAir Acenaphthylene 2.98E-02 mg/kg 1.64E-07 rag/n# 1.64E-07 _ -- --
frmn Anthracene 6.81E-02 mg/kg 9.75E-08 mg/n¢ 9.75E-08 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.00E-06 mg/m3 1.00E-06 1.49E-07 2.73E-02 4E-09

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/m3 7.78E-08 d __ __
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/m3 8.02E-07 1.19E-07 1,65E-03 2E-10
Fluorene 2.07E-02 mg/kg 5.74E-08 mg/m._ 5.74E-08 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/n9 .5.16E-07 -- _--

Naphthalene 3.77E-02 m_,/kg 8.7!E-07 rag/tO 8.71E-07 m _
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Table 16-13
Calculationof Cancer Risks, ReasonableMaximumExposure

U.S. EPA (Sitewide,FutureResidential)
,,is,, ,

Scenmio'lime Frame: Future

Exposure Medium:Vadese Zone Sefl (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPoladation: Residential

ReceptorAge: Child/Adult

Chemical Me_h_m Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Con,__rn Valn_ Units Value Units Calculation mg/kg-day (mg/kg-day)q Risk

Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/m3 3.79E-07 -- -- --
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/ra3 2.06E-07 _ _ --
Xylenes (total) 3.00E-03 mg/kg 4.921/-07 mg/m3 4.92E-07 -- -- --

TOTAL 4E-09

Inhalation VolatileOrganic Cemimun_
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/ma 3.19E-06 -- -- --
Indoor Air Acenaphthylene 2.98F_,-02 mg/kg 2.43E-06 mg/n_ 2.43E-06 -- -- --
front Anthracene 6.81E-02 mg/kg 6.86E-07 mg/n_ 6.86E-07 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/m_ 1.08E-05 1.60E-06 2.73E-02 4F,-08

Benzo(g,h,i)Perylene 2.96F.A)I mg/kg IASE-07 mg/m_ 1A8E-07 -- _ --
Dichloromethane 2.00E-03 mg/kg 7.87E-06 mg/n9 7.87E-06 1.!7E-06 1.65E-03 2E-09
Fluorcne 2.07E-02 mg/kg 4,51E-07 mg/n9 4.51E-07 -- -- --
2-Methylnaphthalene 2.23E-02 mg/Ig 8.22E-06 mg/ma 8.22E-06 -- --
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/m3 1.83E-05 -- _
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/m3 2.67E-06 -- --
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/m_ 3.92E-07 -- -- --
Xylenes(total) 3.00E-03 mg/kg 1.18E-05 mg/nP I. 18E-05 -- -- --

TOTAL 5E-08

Inhalation VolatileOrganic
of Acenaphthene 1.00E-01 mg/L 9.62E-06 rag/n,? 9.62E-06 -- --
Indoor Air Acenaphthylene 1.30E-01 mg/L 1.25E-05 mg/m3 1.25E-05 -- -- --
from Acetone 3.00E-03 mg/L 3.12E-07 mg/ma 3.12E-07 -- -- --
Groundwater Anthracene 5.90E-02 mg/L 2.20E-06 mg/m3 2.20E-06 -- -- --

Benzene 1.37E-01 mg/L 1.84E-04 mg/ra3 1,84E-04 2.74E-05 2,73E-02 8E-07
Benzo(g,h,i)perylene 3.70E-02 mg/L 1.01E4)6 mg/ma 1.01E-06 -- -- --
Carbondisulfide 9.60E-04 mg/L 5.46E-06 mg/m3 5.46E-06 -- -- --
Dibenzofuran 6.00E-03 mg/L 7.86E-08 mg/a9 7.86E-08 -- -- --
1,2-Dichloroethane 3.00E-03 mg/L 1.84E-06 mg/nP 1.84E-06 2.73E-07 9.10E-02 3E-08
Dichloromethane 3.10E-04 mg/L 3.05E-07 mg/ma 3.05E-07 4.54E-08 1.65E-03 8E-II

I I I] I ii
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Table 16-13

Calculation of Cancer Risks, Reasonable Maximum Exposure

U.S. EPA (Sitewide, Future Residential)

Scemu'io Time Frame: Future

Expmm Med_mm Vsdose Zone Soil (0_-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential

Receptor Age: Child/Adult

i

Chemleal Medium Medium Route Route EPC Selected Cancer Slope
Expasure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk

Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/m3 6.94E-05 -- -- --
Fluorene 4.50E-02 mg/L 2.46E-06 mg/n9 2.46F_,-06 -- --
4-1sopropyltoluene 1.50E-04 mg/L 2.57E-07 mg/m_ 2.57E-07 -- -- --
Methane 3.00E+00 mg/L 1.44F-,-04 mg/m_ 1.44E-04 -- --
Methylnaphthalene 1.00E-03 mg/L 2.39E-07 mg/m3 2.39E-07 -- -- --
MTBE 1.00E-03 mg/L 5.13E-07 mg/ma 5.13E-07 7.63E-08 9.10E-04 7E-II
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/ma 5.26E-04 -- -- --
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/@ 2.20E-06 -- -- --
Pyrene 2.00E-01 mg/L 5.47E-06 mg/ms 5.47E-06 -- -- --
Styrene 5.00E-03 mg/L 3.62E-06 mg/m_ 3.62E-06 -- -- --
Toluene 4.00E-02 mg/L 5.56E-05 rag/m* 5.56E-05 -- -- --
1,2,4-Trimethylbenzene 9.00E-03 mg/L 8.89E-06 mg/@ 8.89E-06 -- -- --

1,3,5 -Trimethylbeazene 4.00E-03 mg/L 4.00E-06 mg/ma 4.00E-06 -- -- --
Xylenes (total) 7.00E-02 mg/L 9.57E-05 mg/m3 9.57E-05 d _ __

TOTAL 8E-07

Total Risk Across All Expesure Routes/Pathways 6E-05

Acronyms/Abbreviations:
logs- belowgroundsurface mg/kg- milligramsper kilogram
DDD - dlchlorodiphenyldichloroethane mg/kg-day- milligramsper kilogram-day
DDE - dichlorodiphenyldichloroethene mg/I.- milligramsper liter
DDT - dichlorodiphenyitrichloroethane mg/ms - milligramspercubicmeter
EPC - exposurepointconcentration MTBE- methylted-butylether
IRP - InstallationRestorationProgram U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
(mg/kg-day)"t - kilogram-dayper milligram
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Table 16-14
Calculation of Cancer Risks, Reasonable MaximumExposure

Cal/EPA(8itewlde, Future Residential)

ScenarioTimeFrame:Future
Expesure Medium: Vadose Zone SoB (0-7 feet bgs), and Groundwater
Exposure Point: IR]PSite 31, Sitewide
ReceptorPeqpulatiozuResidential
Receptor Age: Cldld/Adult

Chemical MetUm Medium Route Route EPC Selected Cancer Slope

Expire ot Poteulial EPC EPC EPC EPC for Risk Intake Factor Cancer
Re,d_e Cm_e__rn Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk

Ingestion VolatileOrganic_mpom_
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
Soil Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- -- --
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 4.28E-09 1.00E-01 4E- 10

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 3.13E-09 1.40E-02 4E- 11
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --

Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 5.90E-08 1.20E-01 7E-09
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 ....
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- --
Xylenes (total) 3,00F.,-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
Semlvolatile Orguk Compounds
Benzo(a)Anthxacene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 3.50E-07 1.20E+00 4E-07
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.4IE-01 5.34E-07 1.20E+OI 6E-06
Benzo(b)Fiuoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 3.77E-07 1.20E+00 5E-07
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 3.36E-07 1.20E+00 4E-07

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 4.67E-07 1.20E-01 6E-08
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 6.96E-08 4.10E+00 3E-07
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
lndeno(1,2,3.C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 4.47E-07 i.20E+00 5E-07
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --
Pesticides/Polychlorinated Biphenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 3.12E-08 5.00E+00 2E-07
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 2.99E-08 5.00E+00 1E-07
4A-DDD 5.00E-03 mg/kg 5.00F_,-03 mg/kg 5.00E-03 7.83E-09 2.40E-01 2E-09

4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.87E-08 3.40E-01 6E-09

_ 4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 4.07E-09 3.40E-01 iE-09
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Table 16-14
Calculation of Cancer Risks, Reasonable MaximumExposure

CaUEPA(Sitewide, FutureRNldenUai)
i

Scenario TimeFrame: Future

Expesure Medium: VadeseZone Soil (0--7feetbgs), and Groundwater
Eximmre Point: IRP Site 31, Sitewide
Recep(or Population: R_sidenthd
ReceptorAge: Child/Adult

Clmaical Medium Medium Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Cakulafion mg/kg-day (mg/kg-day)"l Risk
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.83E-10 1.60E+01 IE-08
EndosuifanSulfate 4.00E-03 mg/kg 4.00E-03 mg/_ 4.00E-03 _ --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.83E-10 4.10E+00 3E-09
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/k_ 2.10E+00 -- _ --
Arsenic lATE+01 mg/kg 1.17E+01 mg/kg 1.17E+01 1.83E-05 9.45E+00 2E-04
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 _ _ --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E*01 4.83E-07 3.80E-01 2E-07
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- _ --
Lead 4.06E+01 mg/kg 4.06E+01 mgikg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg . 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+(Y2 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 2E-04
Dermal VolatileOrganicCmnpounds
Comet Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 _ _ --
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- _ --
Soil Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 _ -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 1.35E-09 1.00E-01 IE-10
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96D01 mg/kg 2.96E-01 -- _ --

Dichloromethane 2.00E-03 m_/kg 2.00E-03 mg/kg 2.00E-03 9.88E-10 1.40E-02 1E-11
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Table 16-14
Calculation of Cancer Risks, Reasonable MaximumExposure

Cal/EPA(Sitewide, FutureResidential)

Scenario Time Frame: Future
Exposm Medium: Vadose Zone Soil (0-7 feet bgs), aad Groundwater
Exix_m Point: IRP Site 31, Sitewide
Recep/or Popuhlio_ Residential
Receptor Age: Child/Adult

Chemical Medium Medium Route Route EPC Selected CancerSlope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Coneern Value Units Value Units Calculation mg/kg-day (mg/kg-day)4 Risk
Flnorene 2.07E,02 mg/kg 2.07E-02 mg/kg 2.07E-02 _ -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23DO2 mg/kg 2.23E-02 -- _ --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 2.79E-08 1.20E-01 3E-09
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- -- --
Xylenes (total) 3.00E,03 mgikg 3.008-03 mg/kg 3.00E-03 -- -- --
Semivo_e Organic_mpouuds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 1.66E-07 1.20E+00 2E-07
Benzo(a)Pyrene 3.41E,01 mg/kg 3.41E-01 mg/kg 3.41E-01 2.53E-07 1.20E+01 3E-06
Benzo(b)Fluoranthene 2.4IE-OI mg/kg 2.41E-01 mg/kg 2.41E-01 1.78E-07 1.20E+00 2E-07
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 1.59E-07 1.20E+00 2E-07
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98F,-01 mg/kg 2.98E-01 2.21E-07 1.20E-OI 3E-08
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 3.30E-08 4.10E+00 IE-07
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5,88E-01 -- -- --
Indeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 2.12E*07 1.20E+O0 3E-07
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3,00E-01 -- -- --
Pestiddes/PolychlorinatedBil_nyls
Aroclor1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 1.48E-08 5.00E+O0 7E-08
Aroclor1260 1.91F_,-02 mg/kg 1.91E-02 mg/kg 1.91E-02 1.42E-08 5.00E+00 7E-08
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.24E-09 2.40E-01 3E-10
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 2.95E-09 3.40E-01 IE-09
4,4--DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.43E-10 3.40E-01 2E-10
Dieldrin 5.008-04 mg/kg 5.00E-04 mg/kg 5.00F_,-04 2.47E-10 1.60E+01 4E-09
EndosulfanSulfate 4.()0E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.47E-10 4.IOE+O0 1E-09
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 1.73E-06 9.45E+00 2E-05

Barium 1.84E+02 m_/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
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Table 16-14

Calculation of Cancer Risks, Reasonable Maximum Exposure
Cal/EPA (Sitewide, Future Residential)

ScenarioTime Frame: Ftmxre.... |
Exposure Medium: Vadese Zone Soil (0-7 feet lags), and Groundwater IExpesure Peint: HIP Site 31, Sitewide
Receptor Population: Residential

i we"ChUd/Adua
i

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Expesure of Potential EPC EPC EPC EPC for Risk Inlake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) q Risk

Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3,08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 1.52E-09 3.80E-01 6E-10
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 m m _
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
Iron 3.86E+04 mg/kg 3,86E+04 mg/kg 3.86E+04 -- -- --
lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- m --
Mercury 7.06E-01 mg/kg 7.06DO1 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg Z68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E-tO0 -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- _
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 2E-05

_estion VolatileOr_aicCompounds
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E,02 -- -- --
Hemegrown Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 m -- --
Produce Anthracene 6.81E-02 mg/kg 6.81D02 mg/kg 6.81E-02 -- -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 _ 1.00E-01
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichioromethane 2,00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 1.40E-02
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- _ --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- 1.20E-01
Phenanthrene 2.65E-01• mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.82F,,,01 mg/kg 7.82E-01 _ --

X_!lenes(total) 3.00E-03 mg/kg 3.00E-03 m_g 3.00E-03 -- --
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Table 16-14
Calculationof Cancer Risks, ReasonableMaximumExposure

Cal/EPA(Sitewide,FutureResidential)

Scenario Time Frame:Future
ExposureMedium:Vadose ZoneSoil (0-7 feet bgs),and Groundwater
ExpasurePoint: IRP Site 31, Sitcwide
Re_ptor Populafiom Residenlial

Receptor Age: Child/Adult

Chem/cal Medium Medium Route Route F.PCSelected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Co_rn Value Units Value Units Calculation mg/kg-day (mg/kg-day)"l Risk
Semivehaae Organicr_,,.ds
Benzo(a)Anthracene 2.24F_,-01 mg/kg 2.24E-01 mg/kg 2.24E-01 4.39E-08 1.20E+00 5E-08
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 6.70E-08 1.20E+01 8E-07
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 4.73E-08 1.20E+00 6E-08
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 4.22E-08 1.20E+00 5F,-08
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98F,-01 ng/kg 2.98E-0! 5.86E-08 1.20E-0i 7E-09
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 8.74E-09 4.10E+00 4E-08
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 8.01E-08 1.20E+00 1E-07
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --
Pesflddes/PolychlorinatedBiphenyls
Arocior1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 2.01E-06 5.00E+00 IE-05
Aroclor1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.9IE-02 5.25E-07 5.00E+00 3E-06
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 4.15E-07 2.40E-01 l E-07
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg&g 1.19E-02 7.78F.,--07 3.40E-01 3E-07
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1.39E-07 3.40E-01 5E-08
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 6.21E-08 1.60E+01 IE-06
EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg&g 4.00E-03 -- -- --
Heptachior 5.00E--04 mg/kg 5.00E-04 mg/kg 5.00E-04 3.99E-08 4.10E+00 2E-07
Metals
Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E-tO1 mg/kg 1.17E+01 mg/kg 1.17E+01 1.27E-05 9.45E-tO0 IE-04
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 _ -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E_01 4.23E-06 3.80E-01 2E-06
Chromium 6.38E+01 mg/kg 6.38E+01 mg&g 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- --
Iron 3.86E-t04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- _ --
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Table 16-14
Calculation of Cancer Risks, Reasonable MaximumExposure

CaUEPA(Sltewide, FutureResidenUal)

Scemu'ioTimeFrame:Future
Exposure Medium:Vadese Zone Soil (0-7 feet bgs), and Groundwater
Exi_ure Point: IRP Site 31, Sitewide
ReceptorPolmlation: Residential
Receptor Age.*Child/Adult

,m

Chemical Medinm Medium Route Route EPC Selected CancerSlope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Com_ern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"z Risk
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E.+01 -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg!kg 1.23E+00 -- -- --
Vanadium 5,12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL IE-04
lnhaistion Semivokdile OrganicCompmmis
of Benzo(a)Anthracene 2.24E-01 mg/kg 1.70E-10 mg/_ 1.70E-10 2.53E-I 1 3.90F_,-01 IE-I1
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.59E-10 mg/m3 2,59E-10 3.85E-11 3.90E,t.00 2E-10

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.83E-10 mg/m_ 1.83E-10 2.72E-11 3.90E-01 IF,-11
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.63E-10 mg/nd 1.63E-10 2.43E-11 3.90E-01 IE-I 1
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.27E-10 mg/r# 2.27E-10 3.37E-11 3.90E-02 IE-12
Dibenz(A,I-DAnthracene 4.45E-02 mg/kg 3.38E-11 mg/m._ 3.38E-11 5.03E-12 4.10E+00 2E-I 1
Fluoranthene 5.88F_,-01 mg/kg 4,47E-10 mg/n_ 4.47E-10 -- -- --
Indeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.17E-10 mg/n9 2.17E-10 3.23E-11 3.90E-01 IE-II
Phenol 3.00E-01 mg/kg 2.28E-10 mg/rM 2.28E-10 -- -- --
Pestiddes/Polychiot4.natedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.51E-11 mg/r_ 1.51E-11 2.25E-12 2.00E+00 5E-12
Aroclor1260 1.91E-02 mg/kg 1.45E-11 mg/m3 1.45E-11 2.16E-12 2.00E+00 4E-12
4,4-DDD 5.00E-03 mg/kg 3.80E-12 mg/ma 3.80E-12 5.65E-13 2.40E-01 IE-13
4,4-DDE 1.19E-02 mg/kg 9.07E-12 mg/m3 9.07E-12 1.35E-12 3.40E-01 5E-13
4,4-DDT 2.60E-03 mg/kg 1.98E-12 mg/m_ 1.98E-12 2.94E-13 3,40E-01 IE-13
Dieldrin 5.00E-04 mg/kg 3.80E-13 mg/m3 3.80E-13 5.65E-14 1.60E+01 9E-13
EndosulfanSulfate 4,00E-03 mg/kg 3.04E-12 mg/n_ 3.04E-12 -- --
Heptachlor
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Table 16-14
Calculationof Cancer Risks, ReasonableMaximumExposure

Cal/EPA (Sitewids, Future Residential)

Scenario _ Frame: Future
ExpesureMedhlum:Vadase ZoneSoil (0-7 feetbgs), andGroundwater
ExpesurePoint: IRPSite 31, Sitewide
Receptor Poiml_tton."Residemial

ReceptorAge: Child/Adult
i

Chemical Medium Medium Route Route EPC Selected CancerSlope
Exposure of Poteatial EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"l Risk
Metals

Antimony 2.10E+00 mg/kg 1.59E-09 mg/m3 1.59E-09 -- _
Arsenic 1.17E+O1 mg/kg 8.87E,09 rag/r# 8.87E-09 1.32E-09 1.20E+01 2E-08
Barium 1.84E+02 mg/kg 1.40E-07 mg/m3 1.40E-07 -- _ --
Beryllium 2.53E-01 mg/kg 1.93E-10 rag/n9 1.93E-10 2.87E-11 8.40E+00 2E-10
Cadmium 3.08E-01 mg/kg 2.34E-10 mg/ms 2.34E-10 3.49E-I 1 1.50E+OI 5E-10
Chromium 6.38E+01 mg/kg 4.85E-08 mg/ma 4.85E-08 7.22E-09 7.40E+01 5E-07
Cobalt 1.57E+01 mg/kg 1.19E-08 mg/m• 1.19E-08 -- -- --
Copper 3.88E+01 mg/kg 2.95E-08 mg/ma 2.95F-,-08 -- -- --
Iron 3.86E+04 mg/kg 2.94E-05 mg/n: 2.94E-05 -- -- --
Lead 4.06E+01 mg/kg 3.09E-08 mg/rns 3.09E-08 -- -- --
Mercury 7.06E-01 mg/kg 5.37D10 mg/ma 5.37E-10 -- -- --
Molybdenum 2.68E-01 mg/kg 2°04E-10 rag/n9 2.04E-10 -- -- --
Nickel 1.35E+02 mg/kg 1.03E-07 mg/ms 1.03E-07 1.53E-08 9.10E-01 IE-08
Selenium 7.53E-01 mg/kg 5.72E-10 mg/nP 5.72D10 -- n __
Thallium 1.23E+00 mg/kg 9.38E-10 mg/ma 9.38E-10 -- -- --
Vanadium 5,12E+01 mg/kg 3.89E-08 mg/ms 3.89E-08 -- w __
Zinc 1.37E+02 mg/kg 1.04E-07 mg/rn3 1.04E-07 -- -- --

TOTAL 6E-07
Inhalation VolatileOrganicComimumls
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 rag/n9 2.15E-07 -- -- --
OutdoorAir Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/ma 1.64E-07 _ w --
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/n9 9.75E-08 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.00E-06 mg/n: 1.00E-06 1.49E-07 1.00E-01 IE-08

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-O8 mg/ms 7.78E-08 -- _
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/m3 8.02E-07 1.19E-07 3.50E-03 4E-10
Fiuorene 2.07E-02 mg/kg 5.74E-08 mg/ma 5.74E-08 _ n
2-Methyinaphthalene 2.23E,-02 mg/kg 5.16E-07 mg/ma 5.16E-07 -- -- --

Naphthalene 3.77E-02 m_/kg 8.71E-07 mg/ma 8.71E-07 1.30E-07 1.20E-01 2E-08
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Table 16-14

Calculation of Cancer Risks, Reasonable Maximum Exposure

CaUEPA (Sitewide. Future Residential)

Scenario Time Frame: Furore

Exposure Medium: Vadose Zone Soll (0-7 feet bgs), and Groundwater
Exlxxnwe Point: IRP Site 31, Sltewide
Receptor Polmladon: Residential
Receptor Age: ChRd/Adult

Medium Medium Route Route EPC Selected Cancer Slope
Expesure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Com_rn Value Units Value Units Calculation mg/Ikg-day (mg/kg-day) "j Risk
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/n_ 3.79E-07 -- --
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/w? 2.06E-07 -- --
Xylenes (total) 3.00E-03 mg/kg 4.92E,07 mg/m_ 4.92E-07 -- --

TOTAL 3E-08

Inhalation VolatileOrga_ Om_amads
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/n_ 3,19E-06 -- -- m
Indoor Air Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/n_ 2.43E-06 -- --
from Anthracene 6.81E-02 mg/kg 6.86E-07 mg/m3 6.86E-07 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/n_ 1.08E-05 1.60E-06 1.00E-01 2E-07

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/m3 1.48E-07 -- -- --

Dichioromethane 2.00E-03 mg/kg 7.87E-06 mg/mJ 7.87E-06 1.17E-06 3.50E-03 4E-09
Fluorene 2.07D02 mg/kg 4.51E-07 mg/m3 4.51E-07 -- _
2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 mg/ms 8.22E-06 -- -- --
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/m3 1.83E-05 2.72E-06 1.20E-01 3E-07
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/rn3 2.67E-06 -- -- --
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/ms 3.92E-07 -- --
Xylenes(total) 3.00E--03 mg/kg 1.18E-05 mg/m3 1.18E-05 -- --

TOTAL 5E-07
Inhalation Volatile Organic C.omiamads

of Acenaphthene 1.00E-01 mg/L 9.62E-06 mg/m_ 9.62E-06 -- -- --
IndoorAir Acenaphthylene 1.30E-01 mg/L 1.25E-05 mg/m3 1.25E-05 _ -- --
from Acetone 3.00D03 mg/L 3.12E-07 mg/m3 3.12E-07 -- -- --
Groundwater Anthracene 5.90E-02 mgfL 2.20E-06 mg/m3 2.20E-06 -- m --

Benzene 1.37E-01 mg/L 1.84E-04 mg/m3 1.84E-04 2.74E-05 1.00E-01 3E-06
Benzo(g,h.i)perylene 3.70E-02 mg/L 1.01E-06 mg/m3 1.01E-06 -- -- --
Carbon disulfide 9.60E-04 mg/L 5.46E-06 mg/n_ 5.46E-06 -- -- --
Dibenzofuran 6.00E-03 mg/L 7.86E-08 mg/m3 7.86E-08 -- -- --
1,2-Dichloroethane 3.00E,-03 mg/L 1.84E-06 mg/l_ 1.84E-06 2.73E-07 7.20E-02 2E-08

Dichloromethane 3.10E-04 mg/L 3.05E.07 mg/m3 3.05E-07 4.54E-08 3.50E-03 2E-10i ,|
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Table 16-14

CalculaUon of Cancer Risks, Reasonable Maximum Exposure

CaUEPA (Sltewide, Future Residential)

Scenario Time Frame: Future |
Exlmsure Medium Vadose Zone Soil (0-7 feet lags), and Groundwater IEximsure Point: IRP Site 31, Sitewide
ReceptorPopulafio.:Residential
Receptor Age: Child/Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exlmsure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) 4 Risk
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/ma 6.94E-05 -- -- --
Fluorene 4.50E-02 mg/L 2.46E-06 mg/rn3 2.46E-06 -- --
4-1sopropyltoluene 1.50E-04 mg/L 2.57E-07 mg/nP 2.57E-07 -- -- --
Methane 3.00E+00 mg/L 1.44E-04 mg/nP 1.44E-04 -- -- --
Methylnaphthalene 1.00E-03 rog/L 2.39E-07 mg/n_ 2.39E-07 -- -- --
MTBE 1.00E-03 mg/L 5.13E-07 mg/nP 5.13E-07 7.63E-08 9.10F_,-04 7E-I 1
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/nP 5.26E-04 7.82E-05 1.20E-01 9E-06
Phenanthrene 2.50E-01 mg/L 2.20E-06 rag/riP 2.20E-06 -- --
Pyrene 2.00E-01 mg/L 5.47E-06 mg/nP 5.47E-06 -- -- --
Styrene 5.00E-03 rog/L 3.62E-06 mg/m3 3.62E-06 -- -- --
Toluene 4.00E-02 rag/L 5.56E-05 mg/ma 5.56E-05 -- n __
1,2,4-Trimethylbenzene 9.00E-03 rog/L 8.89E-06 rag/to_ 8.89E-06 -- -- --
1,3,5 -Trimethylbenzene 4.00F_,-03 mg/L 4.00E-06 rag/to3 4.00E-06 -- -- --
Xylenes (total) 7.00E-02 mg/L 9.57E-05 mg/ro3 9.57E-05 -- -- --

TOTAL IE-05

Total Risk Across All Exposure Routes/Pathways 4E-04

Acronyms/Abbreviations:
bgs- belowgroundsurface (mg/kg-day)"- kilogram-daypermilligram
Cal/EPA- CalifomlaEnvironmentalProtectionAgency mg/kg- milligramsper kilogram
DDD- dichlorodlphenyldichloroethane mg/kg-day- milligramsper kilogram-day
DDE- dichlorodiphenyldlchloroethene mgJL- milligramsper liter
DDT - dichlorodiphenyltrichloroethane rog/m3- milligramspercubicmeter
EPC- exposurepointconcentration MTBE - methyltert-butylether
IRP- InstallationRestorationProgram
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Table 16-15
Calculation of Hazard Index,ReasonableMaximumExposure

U.S. EPA (Sitewide, FutureResidential)

Sce_io Time Frame:Future

EXlmsureMedium: VadoseZoneSoil (0-7 feet bgs),and Groundwater
ExpesurePoint: IRPSite 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child
I i III

Medium Medium Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Ingestion VolatileOrganicComlmumls
of Acenaphthene 3.92E432 mg/kg 3.92F_2 mg/kg 3.92E-02 5.01E-07 6.00E-02 8E-06
Soil Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 3.81E-07 6.00F,-02 6E-06

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 8.71E-07 3.00E-01 3E-06
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 3.50E-08 4.00E-03 9E-06
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 3.78E-06 3.00E-02 IE-04
Dicldoromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 2.56E-08 6.00E-02 4E-07
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 2.64E-07 • 4.00E-02 7F_,-06
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 2.85E-07 2.00E-02 1E-05
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 4.82E-07 2.00E-02 2E-05
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 3.39E-06 3.00E-01 IE-05
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 1.00E-05 3.00E-02 3E-04
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 3.84E-08 2.00E-01 2E-07
SemivolalfleOrganic Compounds
Benzo(a)Anthracene 2;24F,,01 mg/kg 2:24F_,-01 mg/kg 2.24E-01 2.86E-06 3.00E-01 IE-05
Benzo(a)Pyrene 3.41E,-01 mg/kg 3.41E-01 mg/kg 3.41E-01 4.36E-06 3.00E-02 2E-04
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 3.08E-06 4.00E-02 8E-05
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01- 2.75E-06 4.00E-02 7E-05
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 3.82D06 3.00E-01 !E-05
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 5.69E-07 3.00E-OI 2E-06
Fluoranthene 5.88E-01 mg/kg 5.888-01 mg/kg 5.88E-01 7.52E-06 4.00E-02 2E-04
lndeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86F_,-01 3.65E-06 4.00E-02 9E-05
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 3.84E-06 3.00E-01 IE-05
Pestiddes/PolychlorlnatedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 2.55E-07 7.00E-05 4E-03
Arocior1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 2.44E-07 2.00E-05 IE-02
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 6.39E-08 5.00E-04 IE-04
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.53D07 5.00E-04 3E-04
4,4-DDT 2.60E-03 mg/k 2.60E-03 mgikg 2.60E-03 3.32E-08 5.00E-04 7E-05
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Table 16-15
Calculationof HazardIndex, ReasonableMaximumExposure

U.S. EPA (Sitewide,Future Residential)

I Scenario Time Frame:Future

Exposure Medium:VadoseZone Soil (0-7 feetbgs), and Groundwater
Exposure Point: [RP Site 31, Sitewide
ReceptorPopulation: Residential

]R._I_CO,A_e: Child
u I

Chemical Medium Medium Route Route EPC Selected Reference
Exlmsure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day m_g-day Quotient
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 6.39E-09 5.00E-05 1E-04
EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 5.11E-08 6,00E-03 9E-06
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 6.39E-09 5.00E-04 IE-05
Metals
Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 2.68E-05 4.00E-04 7E-02
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 1.49E-04 3.00E-04 5E-OI
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E-_2 2.35E-03 2.00E-0! !E-02
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 3.24E-06 2.00E-03 2E-03
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 3.94E-06 5.00E-04 8E-03
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 8.16E-04 3.00E-03 3E-01
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 2.01E-04 2.00E-02 IE-02
Copper 3.88E-t01 mg/kg 3.88E+01 mg/kg 3.88E+01 4.96E-04 4.00E-02 IE-02
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 4.94E-01 3.00E-01 2E+00
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 9.03E-06 3.00E-04 3E-02
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 3.42E-06 5.00E-03 7E-04
Nickel 1.35E+02 mg/kg 1.35E-t02 mg/kg 1.35E+02 1.73E-03 2.00E-02 9E*02
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 9.63E-06 5.00E-03 2E-03
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 1.58E-05 6.60E-05 2E-01
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 6.55E-04 1.00E-03 7E-01
Zinc 1.37E-t-02 mg/kg 1.37E+02 mg/kg t.37E+02 1.75E-03 3.00E-01 6E-03

TOTAL 4E+00

Dermal VolatileOrganicCompounds
Contact Acenaphthene 3.92E-02 rag/kg 3.92E-02 mg/kg 3.92E-02 2.10E-07 6.00E-02 4F_,-06
with Aeenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 1.60E-07 6.00E-02 3E-06
Soil Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 3.66E-07 3.00E-01 IE-06

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 9.79E-09 4.00E-03 2E-06
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 1.59E-06 3,00E-02 5E-05

Dichloromethaae 2.00E-03 m_/kg 2.00E-03 rag/k,_ 2.00E-03 7.16E-09 6.00E-02 l E-07
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Table 16-15

CalculaUon of Hazard index, Reasonable Maximum Exposure

U.S. EPA (Sltewide, Future Residential)

Scenario Time Frame: Future

Exposure Medium: Vadese Zone Soil (0-7 feet bgs), and Groundwater
Expesure Point: IRP Site 31, Sitewide
Receptor Population: Residential

Re_tor Age: Child
|11

Chemical Medium Medium Route Route EPC Selected Reference

Exposure d Potemiai EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day m_-da_, Quotient
Fiuorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 1.11E-07 4.00E-02 3E-06
2-Methyinaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 1.20E-07 2.00E-02 6E-06
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 2.02E-07 2,00E-02 i E-05
Phenanthrenc 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 1.42E-06 3,00E-01 5E-06
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 4.20E-06 3.00E-02 IE-04
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 1.07E-08 2,00E-01 5E-08
Semivolmtle Orguk Comlmnads

Benzo(a)Anthraccne 2.24E-01 mg/kg 2,24E-01 mg/kg 2.24E-01 1.20E-06 3,00E-Of 4E-06
Benzo(a)Pyrene 3.41E-01 mg/kg 3ALE-01 mg/kg 3.41E-01 1.83E-06 3.00E-02 6E-05
Benzo(b)Fiuoranthcne 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 1.29E-06 4.00E-02 3F_,-05
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2,15E-01 mg/kg 2.15E-01 1.15E-06 4.00E-02 3E-05
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.60E-06 3.00E-OI 5E-06
Dibeaz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 2.39E-07 3.00E-01 8E-07
Fiuoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 3.16E-06 4.00E-02 8E-05
Indeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 1.53F_,-06 4.00E-02 4E-05
Phenol 3.00E-O1 mg/kg 3.00E-01 mg/kg 3.00E,-O1 1.07E-06 3.00E-01 4E-06
Pesticides/Polyehlorimted Bii_enyis

Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 1.07F_,-07 7.00E-05 2E-03
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.9 IE-02 1.03E-07 2.00E-05 5E-03
4,4-DDD 5.00E-03 mg/kg 5.0(O-03 mg/kg 5.00E-03 8.95E-09 5.00E-04 2E-05
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 2.14E-08 5.00E-04 4E-05
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 4.65E-09 5.00E-04 9E-06
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.79E-09 5.00E-05 4E-05
Endosuifan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 1.43E-08 6.00E-03 2E-06
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.79E-09 5.00E-04 4E-06
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 7.51E-07 4.00E-04 2E-03
Arsenic 1.17E+01 mg/kg 1.17E-tOl mg/kg 1.17E+01 1.25E-05 3.00E-04 4F_,-02

Barium 1.84E+02 n_t,/kg 1.84E+02 m_,/kg 1.84E+02 6.57E-05 2.00E-01 3E-04
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Table 16-15
Calculationof HazardIndex, ReasonableMaximumExposure

U.S. EPA (Sitewide, Future Residential)

Scenm'io Time Frame: Future

Expesure Medium: Vadese Zone Soil (0-7 feet bgs), and Groundwater
Expemre Point: IRP Site 31, Sltewide

Receptor Population: Residential

Receptor Age: Child

i

Chemical Medim Med_lum Route Route EPC Selected Reference
Eximsure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Beryllium 2.53E-01 rag/kg 2.53E-01 mg/kg 2.53E-01 9.07E-08 2.00EA)3 5E-05
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 1.10E-08 5.00E-04 2E-05
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 2.28E-05 3.00E-03 8E-03
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E-tOl 5.62E-06 2.00E-02 3E-04
Copper 3.88E,+01 mg/kg 3.88E+01 mg/kg 3.88E+01 1.39E-05 4.00E-02 4E-04
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 1.38E-02 3.00E-0I 5E-02
Lead 4.06E+01 mg/kg 4,06E+01 mg/kg 4.06E+01 -- _ --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 2.53E-07 3.00E-04 8E-04
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 9.59E-08 5.00E-03 2E-05
Nickel !.35E+02 mg/kg 1.35E-tO2 mg/kg 1.35E+02 4.84E-05 2.00E-02 2E-03
Selenium 7.53E,-01 mg/kg 7.53E-01 mg/kg 7.53E-01 2.70E-07 5.00E,-03 5E-05
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 4.42E-07 6.60E-05 7E-03
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 1.83E-05 1.00E-03 2E-02
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 4.89E-05 3.00E-01 2E-04

TOTAL IE-01
Ingeslioa VolatileOrganicCemlxmmh
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- 6.00E-02 --
Homegrown Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- 6.00E-02 --
Produce Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- 3,0OF,-01 --

Benzene 2.73E-03 mg/kg 2.73F,-03 mg/kg 2.73E-03 -- 4.00E-03 --
Benzo(g.h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- 3.00E,-02 --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 _ 6.00E-02 --
F'luorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- 4.00F_.-02 --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- 2.00E-02 --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- 2.00E-02 --
Phenamhrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- 3.00E-01 --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- 3.00E-02 --

Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 _ 2.00E-01 --
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Table 16-15
Calculation of Hazard Index, ReasonableMaximum Exposure

U.8. EPA (Sitewide, FutureResidential)

i

Sce,-,rio Time Frame: Future
Exposure Medlung VadoseZone Soil (0-7 feet bgs), and Groundwater
Exposure Potnt: IRP Site 31,Sitewide
itm_iXor Population:Resklmtlal

Age:
i ii ii

Chem/cal Me_lum Medim Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk _ Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
SemivobttgeOrguie Compounds
Bvnzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 1.02E-07 3.00E-Oi 3E-07
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 1.56E-07 3.00E-02 5E-06
Benzo(b)Fiuoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 1.10E-07 4.00E-02 3E-06
Benzo(k)Fluoranthene 2.15E-OI mg/kg 2.15E-01 mg/kg 2.15E-01 9.84E-08 4.00E-02 3E-06
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.37E-07 3.00D01 5E-07
Dibenz(A,H)Anthraccne 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 2.04E-08 3.00E-01 7E-08
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 6.27E,07 4.00D02 21/-05
lndeno(l,2,3-C,D)Pyrene 2,86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 1.87E-07 4.00E-02 5E-06.
Phenol 3.00E-O1 mg/kg 3.00E-OI mg/kg 3.00E-01 -- 3.00E-01 --
Pes/icides/PolychlorinatedBipbenyls
Aroclor1016 1.99E-02 mg/kg 1.99[/-02 mg/kg 1.99E-02 4.69E-06 7.00E-05 7E-02
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 1.23E-06 2.00E-05 6E-02
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 9.68E-07 5.00E-04 2E-03
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.82E-06 5,00E-04 4E-03
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.25E-07 5.00E-04 7E-04
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.45E-07 5.00E-05 3E-03
EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 2.56E-06 6.00E-03 4E-04
Heptachlor 5.00E-04 mg/kg 5.001/-04 mg/kg 5.00E-04 9.31E-08 5.00E-04 2E-04
Metals

Antimony 2.10E+00 mg/kg 2.10E+O0 mg/kg 2.10E+00 -- 4.00E-04 --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 2.96E-05 3.00E-04 IE-01
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- 2.00E-01 --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- 2.00E-03
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 9.88E-06 5.00E-04 2E-02
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- 3.00E-03 --
Cobalt 1.57E+01 mg/kg 1.57E+01 ng/kg 1.57E+01 _ 2.00E-02 --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3,88E+01 -- 4.00E-02

Iron 3.86E+04 m 3.86E+04 mg/kg 3.86E+04 -- 3.00E-01 --
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Table 16-15
Calculationof Hazard Index,ReasonableMaximumExposure

U.S. EPA (Sitewide, FutureResidential)

Scenario Time Frame: Future
Exposure Medium:VadoseZone Soil (0-7 feetI_), and Groundwater
Exlx]sttrePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child

Chemical Medium Medium Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
l._ad 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E-tOl -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 2.76E-06 3.00E-O4 9D03
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- 5.00E-03
Nickel 1.35E-€02 mg/kg 1.35E+02 mg/kg 1.35E+02 " 5.59E-04 2.00E-02 3E-02
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 3.07E-06 5.00E-03 6E-04
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- 6.60E-05 --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- 1.00E-03 --
Zinc 1,37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 2.26E-03 3.00E-01 8E-03

TOTAL 3E-OI
Inhalation Senlvolatile OrganicCompounds
of Benzo(a)Anthracene 2.24E-01 mg/kg 1.70E-10 mg/m3 1.70E-10 1.09E-10 3.00E-01 4E-10
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.59E-10 mg/n9 2.59E-10 1.67E-10 3.00E-02 6E-09

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.83E-10 mg/m3 1.83E-10 1.18E-10 4.00E-02 3E-09
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.63E-10 mg/m3 1.63E-10 1.05E-10 4.00E-02 3E-09
1,2-Benzphenanthracene 2.98DO1 mg/kg 2.27E-10 rag/m3 2.27E-10 1.46E-10 3.00E-01 5E-10
Dibenz(A,H)Anthrac_ne 4.45E-02 mg/kg 3.38E-11 mg/m3 3.38E-11 2.18E-11 3.00E-01 7E-11
Fluoranthene 5.88E,-01 mg/kg 4.47E-10 mg/m3 4.47E-10 2.88E-10 4.00E-02 7E-09
Indeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.17E-10 rag/n# 2.17E-10 1.4.0E-10 4.00E-02 4E-09
Phenol • 3.00E-01 mg/kg 2.28E-10 mg/ma 2.28E-10 1.47E-10 3.00E-01 5E-10
Pesticides/PolyehiorinatedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.51E-11 mg/m3 1.51E-11 9.75E-12 7.00E-05 IE-07
Aroclor 1260 1.91E-02 mg/kg 1.45E-11 mg/m3 1.45E-11 9.35E-12 2.00E-05 5E-07
4,4-DDD 5.0(003 mg/kg 3.80E-12 mg/ma 3.80E-12 2.45E-12 5.00E-04 5E-09
4,4-DDE !. 19E-02 mg/kg 9.07E-12 mg/m3 9.07E-12 5.84E-12 5.00E-04 1E-08
4,4--DDT 2.60E-03 mg/kg 1.98E-12 mg/m3 1.98E-12 1.27E-12 5.00E-04 3E-09
Dieldrin 5.00E-04 mg/kg 3.80E-13 mghrd 3.80E-13 2.45E-13 5.00E-05 5E-09
EndosulfanSulfate 4.0(0-03 mg/kg 3.04E-12 mg/rrd 3.04E-12 1.96E-12 6.00E-03 3E-10
Heptachlor 5.00E-04 mg/kg 3.80E-13 mg/m_ 3.80E-13 2.45E-13 5.00E-04 5E-10

i
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Table 16,15
Calculation of HazardIndex, ReasonableMaximumExposure

U.S. EPA (Sitewide,FutureResidenUal)

Scenario Time 'Frame: Future

Exl_ure Medium:VadoseZone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Recep/orPopulation: Residential

Receptor Al_e: Child , ,,

Chemical Medium Medium Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Metals

Antimony 2.10E+00 mg/kg 1.59E-09 mg/m3 1.59E-09 -- --
Arsenic 1.17E+01 mg/kg 8.87E-09 mg/m3 8.87E-09 -- _ --
Barium 1.84E+02 mg/kg 1.40E-07 mg/ma 1.40E-07 8.99E-08 1.40E-04 6E-04
Beryllium 2.53E-01 mg/kg 1.93E-10 mg/m3 1.93D10 1.24DI0 5.7IF,-06 2E-05
Cadmiurit 3.08E-01 mg/kg 2.34E-10 mg/m3 2.34E-10 -- -- --
Chromium 6.38E-tOI mg/kg 4.85E-08 mg/m_ 4.85E-08 3.13E-08 2.29E-06 1E-02
Cobalt 1.57E+01 mg/kg 1.19E-08 mg/m3 1.19E-08 7.69E-09 5.70E-06 IE-03
Copper 3.88E+01 mg/kg 2.95E-08 mg/m_ 2.95E-08 -- -- --
Iron 3.86E-tO4 mg/kg 2.94E-05 mg/m3 2.94E-05 -- m __
Lead 4.06E+01 mg/kg 3.09E-08 mg/m3 3.09E-08 -- -- --
Mercury 7.061/-01 mg/kg 5.37D10 mg/m3 5.37E-10 -- N
Molybdenum 2.68E-01 mg/kg 2.04E-10 mg/ms 2.04E-10 -- -- --
Nickel 1.35E+02 mg/kg 1.03E-07 mg/m3 1.03E-07 -- --
Selenium 7.53E-01 mg/kg 5.72E-10 mg!m_ 5.72E-10 -- -- --
Thallium 1.23E+00 mg/kg 9.38E-10 mg/m_ 9.38E-10 -- _ --
Vanadium 5.12E+01 mg/kg 3.891/-08 rag/n9 3.89D08 -- -- --
Zinc 1.37E+02 mg/kg 1.04E-07 mg/m3 1.04D07 -- -- --

TOTAL 2E-02
Inhalation VolatileOrganicCompounds
of Acenaphthen¢ 3.92E-02 mg/kg 2.15E-07 mg/ms 2.15E-07 1.39E-07 6.00E-02 2E-06
OutdoorAir Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 1.06E-07 6.00E-02 2E-06
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/ms 9.75E-08 6.28E-08 3.00E-01 2E-07
Soft Benzene 2.73E-03 mg/kg 1.00E-06 mg/m_ 1.00E-06 6.45E-07 8.57E-03 8E-05

Benzo(g.h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/m_ 7.78E-08 5.02E-08 3.00E-02 2E-06
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/ma 8.02E-07 5.17E-07 8.60E-01 6E-07
Fluorene 2.07E,-02 mg/kg 5.74E-08 mg/nP 5.74E-08 3.70E-08 4.00E-02 9E-07
2-Methylnaphthalene 2.23D02 mg/kg 5.16E-07 mg/n9 5.16E-07 3.33E-07 8.57E-04 4E-04

Naphthalene 3.77E-02 m_/kg 8.71E-07 mg/m3 8.71E-07 5.61E-07 8.57E-04 7E-04
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Table 16-15
Calculationof HazardIndex, ReasonableMaximumExposure

U.S. EPA (Sitewide, FutureResidential)

Scenario Time Frame: Future
Expesure Medium:Vadese Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residenti_
ReceptorAge: Child

Chemical Medium Medium Route Route EPC Selected Reference
Exlmsure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units CalcuLation mg/kg-day mg/kg-day Quotient
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/n9 3.79E-07 2.44E-07 3,00E-01 8E-07
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/m3 2.06E-07 1.33E-07 3.00E-02 4E-06
Xylenes (total) 3.00E-03 mg/kg 4.92E-07 mg/m3 4.92E-07 3.17E-07 2.86E-02 1E-05

TOTAL IE-03
Inhalation VolatileOrganic Compounds
of Acenaphthene 3.92F_,-02 mg/kg 3.19E-06 mg/m3 3.19E-06 2.06E-06 6,00E-02 3E-05
Indoor Air Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/ma 2.43E-06 1.57E-06 6.00E-02 3E-05
from Anthracene 6.81E-02 mg/kg 6.86E-07 mg/m3 6.86E-07 4.42E-07 3.00E-01 2E-06
Soil Benzene 2.73E-03 mg/kg 1.08D05 mg/nO 1.08E-05 6.94E-06 8.57E-03 8E-04

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/n# 1.48E-07 9.56E-08 3.00E-02 3E-06
Dichioromethane 2.00E-03 mg/kg 7.87E-06 mg/m• 7.87E-06 5,07E-06 8.60E-01 6E-06
Fluorene 2.07E-02 mg/kg 4.51E-07 mg/ma 4.5IE-07 2.91E-07 4.00E-02 7E-06
2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 mg/m3 8.22E-06 5.30E-06 8.57E-04 6E-03
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/m_ 1.83E-05 1.18E-05 8.57E-04 1E-02
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/m3 2.67E-06 1.72E-06 3.00E-01 6E-06
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/m3 3.92t/-07 2.53E-07 3.00E-02 8E-06
Xylenes (total) 3.00E-03 mg/kg 1.18E-05 mg/m3 1.18E-05 7.61E-06 2.86E-02 3E-04

TOTAL 2E-02
Inhalation VolatileOrganicCompounds
of Acenaphthene 1.00E-01 mg/L 9.62E-06 mg/m3 9.62E-06 6.20E-06 6.00E-02 IE-04
Indoor Air Acenaphthylene 1.30E-01 mg/L 1.25E-05 mg/nP 1.25E-05 8.06E-06 6.00E-02 1E-04
from Acetone 3.00E-03 mg/L 3.12E-07 mg/m3 3.12E-07 2.01E-07 9.00E-01 2E-07
Groundwater Anthracene 5.90E-02 mg/L 2.20E-06 rag/n# 2.20E-06 1.42E-06 3.00E-01 5E-06

Benzene 1.37E-01 mg/L 1.84E-04 mg/n_ 1.84E-04 1.19E-04 8.57E-03 IE-02
Benzo(g,h,i)perylene 3.70E-02 mg/L 1.01E-06 mg/ma 1.01E-06 6.52E-07 3.00E-02 2E-05
Carbondisulfide 9.60E-04 mg/L 5.46E-06 mg/m3 5.46E-06 3.52E-06 2.00[/-01 2E-05
Dibenzofuran 6.00D03 mg/L 7.86E-08 mg/m3 7.86E-08 5.07E,08 2.00E-03 3E-05
1,2-Dichloroethane 3.00E-03 mg/L 1.84E-06 mg/m_ 1,84E-06 I. 18E-06 1.40E-03 9E-04
Dichloromethane 3.10E-04 mg/L 3.05E-07 rag/n,? 3.05E-07 1.97E-07 8.60E-01 2E-07



Table 16-15

Calculation of Hazard Index, Reasonable Maximum Exposure
U.S. EPA (Sitewide, Future Residential)

'"S_.ario TimeFrme:Future
Exposure Medim_ VadoseZone Soil (0-7 feetbgs), andGroundwater
Exposure Point: IRP Site 31, Sltewtde
l_e_eptorPopulation: Residential

,, Receptor Age: Child

|. i i

Chemical Medium Medium Route Route EPC Selected Reference
Exposure of Petendal EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Corn Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Ethylbenzeae 5.20E-02 mg/L 6,94E-05 mg/nP 6.94E-05 4.47E-05 2.86E-01 2E-04
Fluorene 4.50F_,-02 mg/L 2,46E-06 mg/_ 2.46E-06 !.59E-06 4.00E-02 - 4E-05
4-1sopropyltoluene 1.50E-04 mg/L 2,57E-07 mg/m3 2.57E-07 1.66E-07 1. IOE-0I 2E-06
Methane 3.00E+00 mg/L 1.44E-04 mg/ms 1.44E-04 9.30E-05 5.00E-01 2E-04
Methyinaphthalene 1.00E-03 mg/L 2,39E-07 mg/m3 2.39E-07 1..54E-07 8.57E-04 2E-04
MTBE 1.00E-03 mg/L 5.13E-07 mg/m5 5.13E-07 3.31E-07 8.57E-01 4E-07
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/m3 5.26E-04 3.39E-04 8.57E-04 4E-01
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/ms 2.20E-06 1.42E-06 3,00E-01 5E-06
Pyrene 2.00E-01 mg/L 5.47E-06 mg/m3 5.47E-06 3.52E-06 3,00E-02 IE-04
Styrene 5.00E-03 mg/L 3.62E-06 mg/m3 3.62E-06 2.33E-06 2.86E-01 8E-06
Toluene 4.00E-02 mg/L 5.56E-05 mg/m3 5.56E-05 3.58E-05 1.43E+00 3E-05
1,2,4-Trimethylbenzene 9.00E-03 mg/L 8.89E-06 mg/m3 8.89E-06 5.73E-06 1.70E-03 3E-03
1,3,5-Trimethylbenzene 4.00E-03 mg/L 4.00E-06 mg/m3 4.00E-06 2.58E-06 1.70E-03 2E-03
Xylenes (total) 7.00E-02 mg/L 9.57E-05 mg/ms 9.57E-05 6.17E-05 2.86E-02 2E-03

TOTAL 4E-01

Total Risk Across All Exposure Routes/Pathways 4E+O0

Acronyms/Abbrevlations:
bgs- belowgroundsurface mg/kg- milll0ramsper kilogram
DDD - dichlorodlphenyk:lichloroethane mg/kg-day- milligramsper kilogram-day
DDE- dichlorodiphenyldlchloroethene rag/l_- milligramsper liter
DDT - dichlorodlphenyJtrlohloroethane mg/ms- mi|ligrarnsper cubicmeter
EPC - exposurepointconcentrabon M'rBE - mebhyltert-butytether
IRP- InstallationRestorationProgram U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-16

Calculation of Cancer Risks, Central TendencyExposure
U.S. EPA (Sitewide, Future Residential)

Scenario Time Frame: Future |

LExposure Me_ium: Vsdose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

Chemical Medium Medium Route Route F.PC Selected Cancer Slope
Expesure of Potential EPC EI_ _ F.YC for Risk Intake Factor Cancer

Route Coneera Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk
Ingestion Volatile Organic Compounds
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
Soil Acenaphthylene 2.98E_2 mg/kg 2.98E-02 mg/kg 2.98E-02 _ -- --

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- -- --
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 1.16E-09 5.50E-02 6E- 11
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96F_,-01 mg/kg 2.96E-01 m __ __
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 8.50E- 10 7.50E-03 6E- 12
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methyinaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 _ -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- -_.
Pheaanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemivolatileOrganicCompounds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 9.50E-08 7.30E-01 7E-08
Beazo(a)Pyreae 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 1.45E-07 7.30E+00 IE-06
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 1.02E-07 7.30E-01 7E-08
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 9.13E-08 7.30E-02 7E-09
1,2 -Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.27E-07 7.30E-03 9E-10
Dibenz(A,H)Ant hracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.89E-08 7.30E+00 IE-07
Fiuoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
Indeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 1.21E-07 7.30E-01 9E-08
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --
Pesticid_Polychiorinated Biphenyls

Arocior 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 8.46E-09 7.00E-02 6E-10
Aroclor 1260 1.91F_.,02 mg/kg 1.91E-02 mg/kg 1.9 IE-02 8.12E-09 2.00E+00 2E-08
4,4-DDD 5.00E-03 mg/kg 5.00E-03 rag/kg 5.00E-03 2.13E-09 2.40E-01 5E- 10
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 5.07E-09 3.40E-01 2E-09

4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 I.IIE-09 3.40E-01 4E-10
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Table 16-16

Calculation of Cancer Risks, Central Tendency Exposure

U.S. EPA (Sitewide, Future Residential)

i1|

Scenario Time Frame: Future

Exposure Medium: Vadese Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sltewide
Receptor Populatiom Residential

Receptor Age: QMld/Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg.day (mgikg-day) "j Risk

Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.13E-10 1.60E+01 3E-09
Endosul fan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.13E-10 4.50E+00 1E-09
Metals

Antimony 2.10E+00 mg/kg 2.10E-tO0 mg/kg 2.10E+O0 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 4.96E-06 1.50E+00 7E-06

Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E,-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 -- -- --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 _ -- --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- -- --
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 9E-06

Dermal VolatileOrganicCom_,mds
Contact Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --
Soft Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 1.31E- 10 5.50E-02 7E- 12
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --

Dichloromethane 2.00E-03 mg/kg 2.00E-03 m_q_g 2.00E-03 9.55E-1! 7.50E-03 7E-13
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Table 16-16
Calculation of Cancer Risks, Central TendencyExposure

U.S. EPA(Sitewide, FutureResidential)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0--7feet bgs), and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReeeptorPopulation: Residential

ReceptorAge: Child/Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)" Risk
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- -- --
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E.01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemlvetaflleOrgank Compounds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 1.60E-08 7.30E-01 IE-08
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 2.44E-08 7.30E+00 2E-07
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 1.72E-08 7.30E-01 IE-08
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 1.54E-08 7.30E-02 IE-09
1.2-Benzphenanthracene 2.98E,-01 mg/kg 2.98E-01 mg/kg 2.98E-01 2.14E-08 7.30E-03 2E-10
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45F,-02 3.19E-09 7.30E+00 2E-08
Fluoramhene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86[/-01 mg/kg 2.86E-01 2.05E-08 7.30E-01 2E-08
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --
Pesticides/PeiychlorinatedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 1.43E-09 7.00E-02 IE-10
Aroclor1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 1.37E-09 2.00E+00 3E-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.0(003 1.19E-10 2.40E-01 3E-I1
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 2.85E-10 3.40E-01 1E-10
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.21E-11 3.40E-01 2E-! 1
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.39E-11 1.60E+OI 4E-10
EndosulfanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.39E-l 1 4.50E+00 1E-10
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 _ -- --
Arsenic 1.17E+01 mg/kg 1.17E+O1 mg/kg 1.17E+01 1.67E-07 1.50E+00 3E-07

Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- --
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Table 16-16
Calculation of Cancer Risks, Central Tendency Exposure

U.S. EPA (Sitewide, FutureResidential)

ScenarioTi_ Frame:Future"
ExposureMedium: VadoseZoneSoil (0-7 feet bgs), and Groundwater
ExlmsurePoint: IRP Site 31, Sitewide
Recei_or Population: Residential

ReceptorAge: Child/Adult
iii

Chengcal Medlm Medium Route Rome EPC Selected Cancer Slope
Exlmsm'e of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Com:ern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"_ Risk
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 _ -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E,-01 -- _ --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/k_ 6.38E+01 _ -- --
Cobalt 1.57E-tO1 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- _ --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- -- --
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- _
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/k.g 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- m

TOTAL $E-07
Ingestion Volatile OrganicCompounds
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 _ -- --
Homegrown Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --
Produce Anthracene 6.8iE-02 mg/kg 6.81E02 mg/kg 6.81E-02 _ -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 -- 5.50E-02 --
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichloromethane 2,00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 7.501/-03
Fluorene 2,07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2,23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3,77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- _ --
Phenanthrene 2,65D01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- -- --
X_'ienes(total) 3,00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
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Table 16-16
Calculation of Cancer Risks, CentralTendencyExposure

U.S. EPA(Sitewide, FutureResidential)
i

Scenario Time Frlmae: Future

Exposure Medium: Vadese Zone Soil (0-7 feet bgs), and Groundwater
F.,xpestwe Point: IRP Site 31, Sitewide
Receptor Population: Residential

Receptor Age: Child/Adult

Cheaieal Medim Medima Route - Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk

SemlvolatileOrganicComlmumh
Benzo(a)Anthracene 2.24F_,-01 mg/kg 2.24E-01 mg/kg 2.24E-01 5.43E-09 7.30E-01 4E-09
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 8.29E-09 7.30E+00 6E-08
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 5.85E-09 7.30E-01 4E-09
Benzo(k)Fiuoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 5.22E-09 7.30E-02 4E- 10
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 7.26E-09 7.30E-03 5E-I i
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.08E-09 7.30E+00 8E-09
Fluoranthene 5.88E-01 mg/kg 5.88F_,-01 mg/kg 5.88E-01 -- -- --
Indeno(l,2,3-C,D)Pyrene 2.86E--01 mg/kg 2.86E-01 mg/kg 2.86E-01 9.91E-09 7.30E-01 7E-09
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --
Pesfiddes/P_ychiorinated Bii_nyis
Arocior 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 2.49E-07 7.00E-02 2E-08
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 6.50E-08 2.00E+00 IE-07
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00F_,-03 5.14E-08 2.40E-01 IE-08
4,4-DDE 1.19E-02 mg/kg 1.19F_,-02 mg/kg 1.19E-02 9.64E-08 3.40E-01 3E-08

4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1.73E-08 3.40E-01 6E-09
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.69E-09 1.60E+01 IE-07
Endosuifan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 4.94E-09 4.50E+00 2E-08
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 1.57E-06 1.50E+00 2E-06
Barium 1.84E4-02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 -- -- --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E-tOl mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --

Iron 3.86E+04 mg&g 3.86E+04 mg&g 3.86E+04 -- -- --
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Table 16-16
Calculation of Cancer Risks, CentralTendencyExposure

U.S. EPA(Sitewide, FutureResidential)

ScenarioTimeFrame:Future
Exposure Medimm:VadoseZone Soil (0-7 feetbgs), and Groundwater
ExposurePoint: IRP Site 31,Sitewide
ReceptorPolmlation: Residential

ReceptorA_e: ChUd/Adnit

Chemieal Medinm Medium Route Reute EPCSelected Cancer Slope
Expemre of Peteniial EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Coacera Value Units Value Uaits Calculation mg/kg-day (mg/kg-day)"l Risk
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- m
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- --
Zinc 1.37E+02 mg/kg 1.37E402 mg/kg 1.37E+02 -- -- --

TOTAL 3E-06

lnimlatton SemivolatileOrganic Compounds
of Benzo(a)Anthracene 2.24E-01 mg/kg 1.70E-10 mg/ma 1.70E-10 1.03E,-II 7.30E-01 8E-12
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.59E-10 mg/m3 2.59E-10 1.56E-11 7.30E+00 IE-10

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.83E-10 mg/m3 1.83E-10 1.10E-!1 7.30E-01 8E-12
Benzo(k)Fluoranthcne 2.15E-01 mg/kg 1.63E-10 mg/m3 1.63E-10 9.85E-12 7.30E-02 7E-13
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.27E-10 mg/m3 2.27E-10 ! .37E-11 7.30E-03 1E-13
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.38E-11 mg/n_ 3.38E-I1 2.04E-12 7.30E+00 IE-II
Fiuoranthene 5.88E-01 mg/kg 4.47E,-10 mg/m3 4.47E-10 -- _
lndeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.17E-10 mg/ma 2.17E-10 1.31E-II 7.30E-01 IE-II
Phenol 3.00E-01 mg/kg 2.28E-10 mg/m_ 2.28E-10 -- -- --
Pes_idegPolycniorinated Biphenyls
Aroclor1016 1.99E-02 mg/kg 1.51E-11 mg/m3 1.51E-II 9.13E-13 7.00E-02 6E-14
Aroclor1260 1.91E-O2 mg/kg 1.45E-11 mg/m3 1.45E-11 8.76E-13 2.00E+00 2E-12
4,4-DDD 5.0(003 mg/kg 3.80E-12 mg/m3 3.80E-12 2.29E-13 2.40E-01 6E-14
4,4-DDE 1.19E-02 mg/kg 9.07E-12 mg/m3 9.07E-12 5.48E-13 3.40E-01 2E-13
4,4-DDT 2.60E-03 mg/kg 1.98E-12 mg/m3 1.98E-12 1.19E-13 3.40E-01 4E-14
Dieldrin 5.00E-04 mg/kg 3.80E-13 mg/n'; 3.80E-13 2.29E-14 1.60E+01 4E-13
EndosulfanSulfate 4.00E-03 mg/kg 3.04E-12 mg/m3 3.04E-12 -- -- --
Heptachlor 5.00E-04 mg/kg 3.80E-13 rag/n9 3.80E-13 2.29E-14 4.60E+00 l E-13
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Table 16-16
Calculationof Cancer Risks, CentralTendencyExposure

U.S. EPA(Sltewide, FutureResiden_i)

Scenario Time Frame: Future _.

Exposure Medium:Vadese Zone Soil (0-7 feet bgs), ami Groundwater
Expesure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential

Rec_[_or Age: Child/Adult

Chemical Medium Medium Route Route EPCSelected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

ROUge Co.erR Value Units Value Units Calculation In_-day (Ing/kg-day) "t Risk
Metals

Antimony 2.10EaO0 mg/kg 1.59E,-09 mg/m3 1.59F-,-09 -- --
Arsenic 1.17E+01 mg/kg 8.87E-09 mg/m3 8.87E-09 5.36E-10 1.5IE+01 8E-09
Barium 1.84E+02 mg/kg 1.40E-07 mg/m3 1.40E-07 -- -- --
Beryllium 2.53E-01 mg/kg 1.93E-10 mg/rrd 1.93E-10 1.16E-I! 8.40E+00 IE-10
Cadmium 3.08E-01 mg/kg 2.34E-10 mg/rr? 2.34E,-10 1.41E-I i 6.30E+00 9[/-11
Chromium 6.38E+01 mg/kg 4.85E-08 mg/m3 4.85E-08 2.93E-09 4.20E+01 IE-07
Cobalt 1.57E+01 mg/kg 1.19E-08 mg/ma 1.19E-08 7.21E-10 9.80E+00 7E-09
Copper 3.88E+01 mg/kg 2.95F_,-08 mg/n,P 2.95E-08 -- -- --
Iron 3.86E+04 mg/kg 2.94E-05 mg/m3 2.94E-05 -- -- --
l_cad 4.06E+01 mg/kg 3.09E-08 mg/m3 3.09E-08 -- -- --
Mercury 7.06E-01 mg/kg 5.3"/E-10 mg/ms 5.37E-10 -- -- --
Molybdenum 2.68E-01 mg/kg 2.04E-10 mg/ma 2.04E-10 -- -- --
Nickel 1.35E+02 mg/kg 1.03E-07 mg/ma 1.03E-07 6.20E-09 8.40E-01 5E-09
Selenium 7.53E-01 mg/kg 5.72E-10 mg/ma 5.72E-10 -- -- --
Thallium 1.23E+00 mg/kg 9.38E-10 mg/mj 9.38E-10 -- --
Vanadium 5.12E+01 mg/kg 3.89E-08 mg/n_ 3.89E-08 -- -- --
Zinc 1.37E+02 mg/kg 1.04E-07 mg/m-_ 1.04E-07 -- -- --

TOTAL IE-07
Inhalation VolatileOrganicCompounds
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/rna 2.15E-07 _ -- --
Outdoor Air Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 -- -- --
from Anthracene 6.81E-02 mg/kg 9.75E-08 ing/m3 9.75E-08 -- --
Soil Benzene 2.73E-03 mg/kg 1.00F,-06 mg/m3 1.00E-06 6.04E-08 2.73E-02 2E-09

Benzo(g.h,i)Perylene 2.96E-01 mg/kg 7.78F_,-08 mg/m3 7.78E-08 -- -- --
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/rn3 8.02E-07 4.84E-08 1.65E-03 8E-11
Fluorene 2.07E,-02 mg/kg 5.74E-08 rag/n,? 5.74E-08 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/n_ 5.16E-07 -- -- --

3.77E-02 mg/kg 8.71E-07 mg/ma 8.71E-07 -- -- --
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Table 16-16
Calculation of Cancer Risks, Central Tendency Exposure

U.S. EPA (Sitewide, FutureResidential)
a|l i

ScenarioTimeFrame: Future

ExposureMedium: VadoseZoneSoil (0-7 feetbgs), and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential

Receptor Age: CloUd/Adult

Chemical Medium Medium Route Route EPC Selected CancerSlope
Eaqamure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units CalculaUon mgikg-day (mg/kg-day)"t Risk
Phenanthrcne 2.65E-01 mg/kg 3.79E-07 mg/m3 3.79E-07 -- _
Pymne 7.82E-01 mg/kg 2.06E-07 mg/ma 2.06E-07 _ --
Xylenes (total) 3.00E-03 mg/kg 4.92E-07 mg/ma 4.92E-07 _ -- --

TOTAL 2E-09
tuhamiom votmae_ _
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 rag/r# 3. i9E-06 -- -- --
IndoorAir Acenaphthylene 2.9BE-if2 mg/kg 2.43F_,-06 mg/rn_ 2.43E-06 -- -- --
from Anthracene 6.81E-02 mg/kg 6.86E-07 mg/ma 6.86E-07 -- -- --
Soil Benzene 2.73D03 mg/kg 1.08E-05 mg/m3 1.08E,05 6.50E-07 2.73E,-02 2E-08

Benzo(g,h,i)Perylen¢ 2.96E-01 mg/kg 1.48E-07 mg/m3 1.48E-07 -- -- --
Dichiommethane 2.00E-03 mg/kg 7.87E-06 rag/w? 7.87E-06 4.75E-07 1.65E-03 8E-10
Fluorene 2.07E-02 mg/kg 4.5 IE-07 mg/m3 4.51E-07 -- _ --
2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 mg/ma 8.22E-06 -- -- --
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/m3 1.83E-05 -- _ --
Phenanthrene 2.65E-01 mg/kg 2.67E-06 mg/m3 2.67E-06 -- -- --
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/ms 3.92E-07 -- -- --
Xylenes(total) 3.00E-03 mg/kg 1.18E-05 mg/ms 1.18E-05 -- -- --

TOTAL 2E-08
hdmta_on Vo_e Orgauk Compmmds
of Acenaphthene 1,00E-01 mg/L 9.62E-06 mg/n_ 9.62E-06 -- -- --
Indoor Air Acenaphthylene 1,30E-01 mg/L 1.25E-05 mg/m_ 1.25E-05 _ -- --
front Acetone 3.00E-03 mg/L 3.12E-07 mg/ms 3.12E-07 -- _ --
Groundwater Anthracene 5.90E-02 mg/L 2.20E-06 mg/n_ 2.20E-06 _ -- --

Benzene 1.37E-01 mg/L 1.84E-04 mg/m3 1.84E-04 1.1IE-05 2.73E-02 3E-07
Benzo(g,h,i)perylene 3.70E-02 mg/L 1.01E-06 mg/ms 1.01E-06 -- -- --
Carbondisulfide 9.60E-04 mg/L 5.46E-06 mg/m3 5.46t/-06 -- -- --
Dibenzofuran 6.00E-03 mg/L 7.86E-08 mg/n_ 7.86E-08 _ _ --
1,2-Dichloroethane 3.00DO3 mg/L 1.84.E-06 mg/m3 1.84E-06 1.1IE-07 9.10E-02 IE-08

Dichloromethane 3.10E-04 mg/L 3.05E-07 mg/m_ 3.05E-07 1.84E-08 1.65E-03 3E-11
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Table 16-16

Calculation of Cancer Risks, Central Tendency Exposure
U.S. EPA (Sitewide, Future Residential)

ScenarioTime Frame: Future

Exposure Medium: Vadese Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential

Rece[ztor Age: Child/Adult

Chemical Medinm Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/rn3 6.94E-05 -- -- --
Fluorene 4.50E-02 mg/L 2.46E-06 mg/rn3 2.46E-06 -- -- --
4-1sopropyltoluene 1.50E-04 mg/L 2.57E-07 mg/m_ 2.57E-07 -- -- --
Methane 3.00E+00 mg/L 1.44E-04 mg/m_ 1.44E-04 -- -- --
Methylnaphthalene 1.00E-03 mg/L 2.39E-07 mg/m3 2.39E-07 -- -- --
MTBE 1.00E-03 mg/L 5.13E-07 mg/m3 5.13E-07 3.10E-08 9.10E-04 3E-I1
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/m3 5.26E-04 -- m
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/m3 2.20E-06 -- -- --
Pyrene 2.00E-01 mg/L 5.47E-06 mg/m3 5.47E-06 -- _
Styrene 5.00E-03 mg/L 3.62E-06 mg/rna 3.62E-06 -- ' '* -- --
Toluene 4.00E-02 mg/L 5.56E-05 mg/m3 5.56E-05 -- -- --
1,2,4,-Trimethylbenzene 9.00E-03 mg/L 8.89E-06 mg/m3 8.89E-06 -- --
1,3,5-Trimethylbenzet_e 4.00E-03 mg/L 4.00E-06 mg/m3 4.00E-06 -- -- --
Xylenes (total) 7.00E-02 mg/L 9.57E*05 ng/m3 9.57E-05 -- -- --

TOTAL 3E-07

Total Risk Across All Exposure Routes/Pathways IE-0$

Acronyms/Al_reviaUons:
logs- belowgroundsurface mg/kg- milligramsper kilogram
DDD - dichlorodiphenyloichlomethane mg/kg-day- milligramsper kilogram-day
DDE- dlchlorodiphenyldichloroethene mg/l_- milligramsper liter
DDT - dlchlorodlphenyltrichloroethane mg/ma- milligramspercubicmeter
EPC - exposurepointconcentration MTBE- methyltert-butylether
IRP- InstallationRestorationProgram U.S. EPA. UnitedStatesEnvironmentalProtectionAgency
(mg/kg-day)"1- kilogram-dayper milligram
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Table 16-17
Calculation of Cancer Risks, CentralTendencyExposure .

Cal/EPA(Sitewide, Future Residential)

_mu-io TimeFrame:Future
Exlmsure Medium:Vadese ZoneSoil (0-7 feet bgs), and Groundwater
ExlmsurePoint: IRP Site 31, Sitewide
ReceptorPopulatiom l_denfiai

i ReceptorAge: Child/Adult
Illl

Chemical Medium Medium Route Route EPC Selected CancerSlope
Exposure of Potemdal EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"l Risk

Ingestion VolatileOrganic Comimumds
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- --
Soil Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/k_ 2.98E-02 -- -- --

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- -- --
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 1.16E-09 1.00E-01 IE-10
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 8.50E-10 1.40E-02 1E-11
Fiuorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- w
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 1.60E-08 1.20E-01 2E-09
Phenanthrene 2.65E-01 mg/kg 2.65[/-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82F_,-01 mg/kg 7.82E-01 mg/kg 7.82E-01 --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemivotatfleOrganic Compounds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 9.50E-08 1.20E+00 IE-07
Benzo(.a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 1.45E-07 1.20E+01 2E-06
Benzo(b)Fluoranthene 2.41E,01 mg/kg 2.41E-01 mg/kg 2.41E-01 1.02E-07 1.20E+00 1E-07
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.151/-01 mg/kg 2.15E-01 9.13[/-08 1.20E+00 IE-07
i,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98D01 1.27D07 1.20E-01 2E-08
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.89E-08 4.10E+00 8E-08
Fluoranthene 5.881/-01 mg/kg 5.88D01 mg/kg 5.88E-01 -- -- --
indeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 1.21D07 i.20E-tO0 2E-07
Phenol 3.00E-01 mg/kg 3.001/-01 mg/kg 3.00E-01 -- -- --
Pesficides/Po_ycidorinatedBil_enyls
Aroclor1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 8.46E-09 5.00E+00 4E-08
Aroclor1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 8.12E-09 5.00E+00 4E-08
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 2.13E-09 2.40E-01 5E-10
4,4-DDE 1.19E-02 mg/kg 1.191/-02 mg/kg 1.19D02 5.07E-09 3.40E-01 2E-09
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Table 16-17
Calculation of Cancer Risks,Central TendencyExposure

Cal/EPA(SRewlde,FutureResidential)

"ScenarioTimeFrame.

Exposure Medium: Vadose Zone Soil (0-7 feet bgs),and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child/Adult

Q_aial Medim Medium Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) q Risk
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.13E-10 1.60E+01 3E-09
Endosalfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.13E- 10 4. IOE+00 9E- 10
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E-€4_ -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 4.96E-06 9.45E+00 5E-05
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08F.,-01 mg/kg 3.08E-01 mg/kg 3.08E-01 1.31E-07 3.80E-01 5E-08

Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 ....
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --

Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 5E-05
Denmd VolatileOrganicr_mpoumis
Contact Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 _ -- --
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --

Soil Anthracene 6.81E-02 mg/kg 6.81F,-02 mg/kg 6.81E-02 -- -- --
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 1.31E-IO 1.00E-OI 1E-II

Benzo(g,h.i)Perylen¢ 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96D01 -- -- --

Dichloromethane 2.00E-03 mg/k_ 2.00E-03 mg/kg 2.00E-03 9.55E-11 !.40F..02 1E-12
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Table 16-17

Calculation of Cancer Risks, Central Tendency Exposure

Cal/EPA (Sitewide, Future Residential)

ScenarioTime b_mae: Future

Expem_ Med/.m,'- Vadese Zone Soil (0-7 feet bgs), and Groundwater
Exposure Poim: IRP Site 31, Sitewide
ReceptorPopolsdm: l_sidmtisl
Receptor Age: Child/Adult

i

Chemical Medim Medim Route Route EPC Selected Cancer Slope
Exposure el' Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "i Risk
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Me_hyinaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 2.70E-09 1.20E-01 3E- 10
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mgikg 7.82E-01 -- _
Xylenes (total) 3.00E-03 mg/kg 3.00E,-03 mg/kg 3.00E_03 -- -- --
semivot_t_eOromicCom0euads
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 1.60E-08 1.20E+00 2E-08
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 2.44E-08 1.20E+01 3E-07
Benzo(b)Fluoranthen¢ 2.41E-01 mgikg 2.41E-01 mg/kg 2.41E-01 1.72E-08 1.20E+O0 2E-08
Benzo(k)Fluoranthcne 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 1.54E-08 1.20E-tO0 2E-08
1,2-Benzphenanthraceae 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 2.14E-08 1.20F_,-01 3E-09
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 rag/kg 4.45E-02 3.19E-09 4.10E+00 IE-08
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
lndeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 2.05E-08 1.20E+00 2E-08
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --
Pestiddes/Poly chlorinated Biphenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 1.43E-09 5.00E+00 7E-09
Aroclor 1260 1.91F_,-02 mg/kg 1.91E-02 mg/kg 1.91E-02 1.37E-09 5.00E+00 7E-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.19E-10 2.40E-01 3E-i 1
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 2.85E-10 3.40E-01 IE-10
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.21E- 11 3.40E-01 2E- ! !
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.39E- 11 1.60E+01 4E-10
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.39E- 11 4.10E+00 lE- 10
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- _ --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 1.67E-07 9.45E+00 2E-06

Barium 1.84E+02 mg/kg 1.84E+02 m_/kg 1.84E+02 -- -- --
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Table 16-17
Calculationof Cancer Risks, CentralTendencyExposure

Cai/EPA (Sitewide,Future Residential)

Scenario Time Frame: Future
ExposureMedimmVadose ZoneSoil (0--7feet bgs), and Groundwater
Exptmu'ePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residential
ReceptorAge: Child/Adult

Chencal Medimm Medim Route Route EPC Selected CancerSlope
Expesure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"1 Risk
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- w __
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 1.47E-10 3.80E-01 6E-11
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- -- --
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7,06E-01 mg/kg 7.06E-01 mg/kg 7,06E-01 -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E-t4)0 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37F.+02 -- -- --

TOTAL 2E-06
Ingestion VolatileOrganic Cmnlammis
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
Homegrown Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --
Produce Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 -- 1.00E-O1 --
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg" 2.96E-01 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 1.40E-02 --
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- _ --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- 1.2OE-01 --
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- _ --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --

( ,of( (



( ( (

Table 16-17

Calculation of Cancer Risks, Central Tendency Exposure
CaVEPA (Sitewide, Future RestdenUal)

' ScemL,-io Time Frame: Future

Exlmsure Medium: Vad_e Zone Soil (0-7 feet bgs), and Groundwater
ExlmzUre Point: IRP Site 31, Sitewlde
Receptor Population: Residential
Receptor Age: Qziid/Adult

NI

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exposure of Potential _ EPC EPC E,PC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "l Risk
Semiveataeorr._iccom_uds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 5.43E-09 1.20E+00 7E-09
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 8.29E-09 1.20E+01 IE-07

Benzo(b)Fluoranthene 2.41E,-01 mg/kg 2.41E-01 mg/kg 2.41E-01 5.85E-09 1.20E+O0 7E-09
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E,-01 mg/kg 2.15E-01 5.22E-09 1.20E+00 6E-09

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg. 2.98E-01 7.26E-09 1.20E-01 9E-10
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45F,-02 mg/kg 4.45E-02 1.08E-09 4.10E+00 5E-09
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
lndeno( 1,2,3--C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E,-01 9.91E-09 1.20E+00 IE-08
Phenol 3.00E,-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --
Pesticides_olychlorinated Biphenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 2.49E-07 5.00E+00 IE-06
Aroclor 1260 1.91E-02 mg/kg 1.9 IE-02 mg/kg 1.91E-02 6.50E-08 5.00E+00 3E-07
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 5.14E-08 2.4OE-01 !E-08
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 9.64E-08 3.40E-01 3E-08
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 1.73E-08 3.40E-01 6E-09
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 7.69E-09 1.60E+01 IE-07
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 w __ __
Heptachlor 5.00E-04 mg/kg 5.00E-04 rr_Ag 5.00E-04 4.94E-O9 4.10E+00 2E-08
Metals

Antimony 2.10E+00 mg/kg 2. IOE+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+Ol mg/kg 1.17E+O1 mg/kg 1.17E+01 1.57E-06 9.45E+00 IE-05
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 5.24E-07 3.80E-01 2E-07
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --

Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --

Iron 3.86E+04 m_/kg 3.86E+04 mg/kg 3.86E+04 -- -- --
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Table 16-17
Calculation of Cancer Risks,CentralTendencyExposure

CaUEPA(Sitewide,Future Residential)

I Scenario Time Frmm: Future

ExposureMedium-"V_ Zone Soil (0-7 feet bgs),and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulatiom Residential

ReceptorAge: Child/Adult , ,

Chemical Medlmm Medium Route Route EPCSelected CancerSlope
Exposure of Potential EPC EPC F_YC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"1 Risk
Lead 4.06E+01 mgAg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- _ --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mgikg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E_2 mg/kg 1.37E+02 -- -- --

TOTAL 2E-05

Inhalation SemivolatileOrganicComlmumls
of Benzo(a)Anthracene 2.24E-01 mg/kg 1.70E-10 mg/m3 1.70E-10 1.03E-I1 3.90E-01 4E-12
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.59E-10 mg/m3 2.59E-10 1.56E-11 3.90E+00 6E-! 1

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.83E-10 mg/m3 1.83E-10 1.10E-II 3.90E-01 4E-12
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.63E-10 mg/n_ 1.63E-10 9.85E-12 3.90E-01 4E-i2
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.27E-10 mg/_ 2.27E-10 1.37E-11 3.90E-02 5E-13
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.38E-11 mg/m3 3.38E-11 2.04E-12 4.10E+00 8E-12
Fluoranthene 5.88E-01 mg/kg 4.47E-10 mg/n_ 4.47E-10 m __ __
lndeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.17E-10 ng/m_ 2.17E-10 1.31E-ll 3.90E-01 5E-12
Phenol 3.00E-01 mg/kg 2.28E-10 mg/ma 2.28E-10 -- -- --
Pesticides/PolydflorinatedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.51E-I1 mg/n_ 1.51E-11 9.13E-13 2.00E+00 2E-12
Aroclor1260 1.91E-02 mg/kg 1.45E-11 mg/n_ 1.45E-11 8.76E-13 2.00E+00 2E-12
4,4-DDD 5.00E-03 mg/kg 3_80E-12 mg/n_ 3.80E-12 2.29E-13 2.40E-01 6E-14
4,4-DDE 1.19E-02 mg/kg 9.07E-12 mg/ma 9.07E-12 5.48E-13 3.40E-01 2E-13
4,4-DDT 2.60E-03 mg/kg 1.98E-12 mg/m3 1.98E,-12 1.19E-13 3.40E-01 4E-14
Dieldrin 5.00E-04 mg/kg 3.80E-13 rag/riP 3.80E-13 2.29E-14 1.60E+01 4E-13
EndosulfanSulfate 4.00E-03 mg/kg 3.04F_,-12 mg/rr? 3.04E-12 -- -- --
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Table 16-17
Calculation of Cancer Risks, Central Tendency Exposure

Cid/EPA (Sitewide,Future Residential)

ScenarioTimeFrame: Future

ExposureMedium."VadoseZone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Chlld/Adnit

Chemical Medium Medium Route Route EPCSelected CancerSlope
Exposure of Potendal EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)4 Risk
Metals

Antimony 2.10E400 mg/kg 1.59E-09 rag/n9 1.59E-09 -- --
Arsenic 1.17E+01 mg/kg 8.87E-09 mg/m3 8.87E-09 5.36E-10 1.20E+01 6E-09
Barium 1.84E+02 mg/kg 1.40E-07 mg/m3 1.40E-07 -- -- --
Beryllium 2.53E-01 mg/kg 1.93E-10 mg/m3 1.93E-10 1.16E-I1 8.40E+00 IE-10
Cadmium 3.08E-01 mg/kg 2.34E-10 mg/m3 2.34E-10 !.41E-I 1 1.50E+01 2E-10
Chromium 6.38E+01 mg/kg 4.85E-08 mg/m3 4.85E-08 2.93E-09 7.40E+01 2E-07
Cobalt 1.57E+01 mg/kg 1.19E-08 mg/m3 1.19E-08 -- -- --
Copper 3.88E+01 mg/kg 2.95E-08 mg/m3 2.95E-08 -- -- --
Iron 3.86E+04 mg/kg 2.94E-05 mg/n_ 2.94E-05 -- -- --
Lead 4.06E+01 mg/kg 3.09E-08 mg/m3 3.09E-08 _ _ --
Mercury 7.06E-01 mg/kg 5.37E-10 mg/m3 5.37E-10 -- -- --
Molybdenum 2.68E-01 mg/kg 2.04E-10 mg/ma 2.04E-10 -- -- --
Nickel 1.35E+02 mg/kg 1,03E-07 mg/n9 1.03E-07 6.20E-09 9.10E-01 6E-09
Selenium 7.53E-01 mg/kg 5.72E-10 mg/m3 5.72E-10 -- -- --
Thallium 1.23E+00 mg/kg 9.38E-10 mg/m_ 9.38E-10 -- -- --
Vanadium 5.12E+01 mg/kg 3.89E-08 mg/m3 3.89E-08 -- -- --
Zinc 1.37E+02 mg/kg 1.04E-07 mg/m3 1.04E-07 -- -- --

TOTAL 2E-07

lniudatton Volatile Organic Compoumis
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m3 2.15E-07 -- m
OutdoorAir Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E,07 _ _ --
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/ma 9.75E-08 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.00E-06 mg/ma 1.00E-06 6.04E-08 1.00E-01 6E-09

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/m3 7.78E-08 -- -- --
Dichloromethane 2.00E-03 mg/kg 8.02F.,-07 mg/m3 8.02E-07 4.84E-08 3.50E-03 2E-10
Fluorene 2.07E-02 mg/kg 5.74E-08 mg/m3 5.74E-08 -- -- --
2-Methyinaphthalene 2.23E-02 mg/kg 5.16E-07 mg/r# 5.16E-07 -- m __
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m3 8.71E-07 5.26E-08 1.20E-01 6E-09
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Table 16-17
Calculationof Cancer Risks, CentralTendencyExposure

Cal/EPA(Sitewide, Future Residential)

SeemmrioTime Frame: Future [
Exposure Medium:VadoseZone Soil (0--7feetbgs), and Groundwater IExposure Point: IRP Site 31, Sitewide
lteceptor Population: Residential
ReceptorAge: Child/Adult

Chemical Medium Medim Route Route EPC Selected CancerSlope
Expesure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/Ikg-day)"t Risk
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/mZ 3.79[/-07 -- -- --
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/ma 2.06E-07 -- -- --
Xylenes(total) 3.0(003 mg/kg 4.92E-07 mg/ma 4.92E-07 -- -- --

TOTAL IE-08
Inhalation Volatile Organic Comimmah
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/m3 3.19E-06 -- -- --
IndoorAir Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/n,P 2.43E-06 -- -- --
from Anthracene 6.81E-02 mg/kg 6.86D07 mg/ma 6.86E-07 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/m3 1.08E-05 6.50E-07 1.00E-O1 7E-08

Benzo(g,h.i)Perylcne 2.96E-01 mg/kg 1.48E-07 mg/m3 1.48E-07 -- -- --
Dichloromethane 2.00E-03 mg/kg 7.87F,-06 mg/ma 7.87E-06 4.75E-07 3.50E-03 2E-09
Fluorene 2.07E-02 mg/kg 4.5IE-07 rag/n9 4.51E-07 -- -- --
2-Methylnaphthalene 2.23F_,-02 mg/kg 8.22E-06 mg/m3 8.22E-06 -- -- --
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/n9 1.83F_,-05 1.10E-06 1.20E-01 IE-07
Phenanthrene 2.65D01 mg/kg 2.67D06 mg/m_ 2.67D06 -- -- --
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/n_ 3.92E-07 -- -- --
Xylenes(total) 3.00E-03 mg/kg 1.18E-05 mg/m_ 1.18E-05 -- _ --

TOTAL 2E-07
Inhalation VolatileOrganicCompounds
of Acenaphthene 1.00E-01 mg/L 9.62E-06 mg/m3 9.62E-06 -- -- --
IndoorAir Acenaphthylene 1.30E-01 mg/L 1.25E-05 mg/ms 1.25E-05 -- -- --
from Acetone 3.00E-03 mg/L 3.12E-07 mg/m3 3.12E-07 -- -- --
Groundwater Anthracene 5.90E-02 mg/L 2.20F_,-06 rag/n9 2.20E-06 -- -- --

Benzene 1.37E-01 mg/L 1.84E-04 mg/m3 1.84E-04 I.IIE-05 1.00E-01 IE-06
Benzo(g,h,i)perylene 3.70E-02 mg/L 1.01E-06 rag/n9 1.01E-06 -- _ --
Carbondisulfide 9.60E-04 mg/L 5.46E-06 rag/n,? 5.46E-06 -- -- --
Dibenzofuran 6.00E-03 mg/L 7.86E-08 rag/n# 7.86E-08 -- -- --
1,2-Dichloroethane 3.00E-03 mg/L 1.84E-06 mg/ma 1.84E-06 1.1IE-07 7.20E-02 8E-09
Dichloromethane 3.10E-04 mg/L 3.05E-07 rag/riP 3.05E-07 !.84E-08 3.50E-03 6E-I1i
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Table 16-17
Calculationof CancerRisks, Central TendencyExposure

Cal/EPA(Sitewide,Future Residential)

Scenario Time Frame: Future
Eximsure Medium:VadoseZoneSoil (0-7 feet bgs), and Groundwater
F_,ximsurePoint: IRP Site 31, Sitewide
Recel_terPopulation: Residential

Receptor Age: Child/Adult

Chemical Medium Medium Route Reute EPC Selected CancerSlope
Faqmsure of Potential EPC EPC EPC EPC forRisk Intake Factor Cancer

Route Concern Value Units Value Units Cak'ulation mg/kg-day (mg/kg-day)"t Risk
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/m3 6.94E-05 _ -- --
Fluorene 4.50E-02 mg/L 2.46F_,-06 mg/m_ 2.46E-06 -- _ --
4-1sopropyltoluene 1.50E-04 mg/L 2.57E-07 mg/m3 2.57E-07 ....
Methane 3.00E+00 mg/L 1.44E,-04 mg/m_ 1.44E--04 _ -- --
Methylnaphthalene 1,00E-03 mg/L 2.39E-07 mg/ms 2.39E-07 _ -- --
MTBE 1.00E-03 mg/L 5.13E-07 mg/n_ 5.13E-07 3.10E-08 9.10E-04 3E-11
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/ra_ 5.26E-04 3.18E-05 1.20E-01 4E-06
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/m3 2.20E4)6 -- -- --
Pyrene 2.00E-01 mg/L 5.47E-06 mg/m3 5.47E--06 -- -- --
Styrene 5.00E-03 mg/L 3.62E-06 mg/n_ 3.62E-06 -- -- --
Toluene 4.00E-02 mg/L 5.56E-05 mg/m_ 5.56E-05 -- -- --
1,2,4-Trimethylbenzene 9.00E-03 mg/L 8.89E-06 mg/m3 8.89E-06 -- -- --
1,3,5-Trirnethylbenzene 4.00E-03 mg/L 4.00E-06 mg/m3 4.00E-06 -- --
Xylenes (total) 7.00E-02 mg/L 9.57E-05 mg/n9 9.57E-05 -- -- --

TOTAL 5"E-06

Total Risk AcrossAll Exposure Routes/Pathways TE-0$

Acronyms/Abbreviations:
bgs- belowgroundsurface (mg/kg-day)"- kilogram-daypermilligram
Cal/EPA- CalifomiaEnvironmentalProtectionAgency mg/kg- milligramsperkilogram
DDD- dtchiorodiphenyldlchloroethene mg/kg-day- milligramsperkilogram-day
DDE- dichiorodiphenytdichloroethene mg/L- milligramsperliter
DDT- dichiorodiphenyltrichioroethane mg/n_- milligramspotcubicmeter
EPC- exposurepointconcentration MTBE- methyltert-butylether
IRP- InstallationRestorationProgram
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Table 18-18
Calculationof HazardIndex,Central TendencyExposure

U.S. EPA(Sitewide,Future Residential)

Scenario_ Frame:Future
Exposure Meditmu Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child

i

Chemical Meditma Medium Route Route EPC Selected Reference

Eximsure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/i_-day Quotient

lagmtien VolaWe Org_c Comimmh
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 1.67E-07 6.00E-02 3F_,-06
Soft Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 ! .27E-07 6.00E-02 2E-06

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 2.91E-07 3.00E-01 IE-06
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2,73E-03 I.17E-08 4.00E-03 3E-06
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 1.26E-06 3.00E-02 4E-05
Dichloromethaae 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 8.55E-09 6.00E-02 IE-07
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 8.83E-08 4.00E-02 2E-06
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 9.54E-08 2.00E-02 5E-06
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 1.61E-07 2.00E-02 8E-06
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 1.13E-06 3.00E,-01 4E-06
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 3.34[/-06 3.00E-02 IE-04
Xylenes (total) 3.00E,03 mg/kg 3.00E-03 mg/kg 3.00F,-03 1.28E-08 2.00E-01 6F,-08
SemivohaileOrganicCempou_
Benzo(a)Anthra_ene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 9.55E-07 3.00E-01 3E-06
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 1.46E-06 3.00E-02 5E-05
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 1.03E-06 4.00E-02 3E-05
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 9.18E-07 4.00F_,-02 2E-05
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.28E-06 3.00E-01 4E-06
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.90E-07 3.00E-01 6E-07
Fiuoramhene 5.88E-01 mg/kg 5.88E-0| mg/kg 5.88E-01 2.51E-06 4.00E-02 6E-05
Indeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 !.22E-06 4.00E-02 3E-05
Phenol 3.00E-01 mg/kg 3.0(O01 mg/kg 3.00E-01 1.28E-06 3.00E-01 4E-06
Pesticides/Polychlorinated Bildtenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 8.5 IE-08 7.00E-05 IE-03
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.9 IE-02 8.16E-08 2.00E-05 4E-03
4,4--DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 2.14E-08 5.00E-04 4E-05
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 5.10E-08 5.00E-04 IE-04

4,4-DDT 2.60E-03 m_,/k_ 2.60E-03 mg/kg 2.60E-03 I. l lE-08 5.00E-04 2E-05
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Table 16-18

Calculation of Hazard Index, Central Tendency Exposure

U.S,EPA(Sitewide,FutureResidential)

ScenarioTimeFrame:Future
Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exp_ure Point: IRP Site 31, Sitewide
Receptor Population: Residenti_

ReceDtor Age: Child

Chemical Medhma Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.14E-09 5.00E-05 4E-05
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 1.71E-08 6.00E-03 3E-06
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.14E-09 5.00E-04 4E-06
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 8.97E-06 4.00E-04 2E-02
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1,17E+01 4.99E-05 3.00E-04 2E-01
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 7.85E-04 2.00E-01 4E-03
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-0! 1.08E-06 2.00E-03 5E-04
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 1.32E-06 5.00E-04 3E-03
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 2.73E-04 3.00E-03 9E-02
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 6.71E-05 2.00DO2 3E-03
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 1.66E-04 4.00D02 4E-03
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86F_,+04 1.65E-01 3.00F_,-01 6E-01
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- N --

Mercury 7.06F_,-01 mg/kg 7.06E-01 rag/kg 7.06E-01 3.02E-06 3.00E-04 IE-02
Molybdenum 2.68D01 mg/kg 2.68E-01 mg/kg 2.68E-01 1.14E-06 5.00E-03 2E-04
Nickel 1.35E-t.O2 mg/kg 1.35E+02 mg/kg 1.35E+02 5.78E-04 2.00E-02 3E-02
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 3.22E-06 5.00E-03 6E-04
Thallium 1.23E-+O0 mg/kg 1.23E+00 mg/kg 1.23E+00 5.28E-06 6.60E*05 8E-02
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 2.19E-04 1.00E-03 2E-01
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 5.84E-04 3.00E-01 2E-03

TOTAL IE+O0

Dermal VolatileOrganicCmapouads
Contact Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 2.81E-08 6.00E-02 5E-07
with Acenaphthylene 2.98E,02 mg/kg 2.98E-02 mg/kg 2.98E-02 2.14E-08 6.00E-02 4E-07
Soil Anthracene 6.81F_,-02 mg/kg 6.81E-02 mg/kg 6.81E-02 4.89E-08 3.00E-01 2E-07

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 !.31E-09 4.00E-03 3E-07
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 2.12E-07 3.00E-02 7E-06

Dichiommethane , 2.00E-03 mg/k_ 2.00E-03 mg/kl_ 2.00E-03 9.57E- 10 6.00E-02 2E-08
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Table 16-18
Calculationof Hazard Index, CentralTendencyExposure

U.S. EPA (Sitewide, FutureResidential)

Scenario Time Frame: Future

F,Xlmsure Meditma: Vadeee Zone Soil (0-7 feet bgs), and Groundwater
ExlmsUre Point: IRP Site 31, Sitewide
Receptor Population: Residential

Receptor Age: Child
ii i

Chemical Medium Medium Route Route EPC Selected. Reference

F,xlmSUr¢ of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 1.48E-08 4.00E-02 4E-07

2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 1.60E-08 2.00E-02 8E-07
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 2.70E-08 2.00E-02 IE-06
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 1.90E-07 3.00E-01 6E-07
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 5.62E-07 3.00E-02 2E-05
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 1.44E-09 2.00E-01 7E-09
Semivolatile Organic Compomtds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24F_.,-01 mg/kg 2.24E-01 1.60E-07 3.00E-01 5E-07
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 2.45E-07 3.00E-02 8E-06
Benzo(b)F'luoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 1.73E-07 4.00E-02 4E-06
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 1.54E-07 4.00E-02 4E-06

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 2.14E-07 3.00E-01 7E-07
Dibenz(A,t-I)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 3.19E-08 3.00E-01 IE-07
Huoraathene 5,88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 4.22E-07 4.00E-02 IE-05
Indeno(l,2,3-C,D)Pyrene 2,86F_,-01 mg/kg 2.86E,01 mg/kg 2.86E-01 2.05E-07 4.00E-02 5E-06
Phenol 3,00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 1.44E-07 3.00F.-01 5E-07
Pesticides/Polychlorinated Biphenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 1A3E-08 7.00E-05 2E-04
Aroclor 1260 1.91E-02 mg/kg 1.9 IE-02 mg/kg 1.91E-02 1.37E-08 2.00E-05 7E-04
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.20E-09 5.00E-04 2E-06
4,4-DDE 1.19E-02 mg/kg ' 1.19E-02 mg/kg 1.19E-02 2.86E-09 5.00E-04 6E-06
4,4-DDT 2,60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.22E- 10 5.00E-04 l E-06
Dieldrin 5,00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.39E- l0 5.00E-05 5E-06
Endosulfaa Sulfate 4.00E-03 mg/kg 4.0(003 mg/kg 4.00E-03 1.91E-09 6.00E-03 3E-07
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.39E- l0 5.00E-04 5E-07
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 1.00E-07 4.00E-04 3E-04

Arsenic I. 17E+01 mg/kg 1.17E+01 mg/kg I. 17E+01 1.68E-06 3.00E-04 6E-03
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 8.79E-06 2.00E-01 4E-05ii, Ill
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Table 16-18
Calculation of Hazardindex,CentralTendencyExposure

U.S. EPA (Sitewide,Future Residential)

i

ScemrioTimeFrame:Patare
ExlmsUre Medium: Vadese ZoaeSoil (0-7 feetbgs), and Grmmdwater
EximeurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Residendal

ReceptorAge: Child

Chemical Medium Medium Route Route EPC Selected Reference
Exposure o_Potendal EPC EPC EPC EPC- for Risk Intake Dese Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 1.21E-08 2,00E-03 6E-06
Cadmium 3.0815-01 mg/kg 3.08D01 mg/kg 3.08t/-01 1.48E-09 5,00E-04 3E-06
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 3.06E-06 3,00E-03 IE-03
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 7.52E-07 2.00E-02 4E-05
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 1.86E-06 4.00E-02 5E-05
Iron 3.86E+04 rng/kg 3.86E+04 mg/kg 3.86E+04 1.85E-03 3.00E-01 6E-03
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 3.38E-08 3.00E-04 IE-04
Molybdenum 2.68E-01 mg/kg 2,68E-01 mg/kg 2.68E-01 1.28E-08 5.00E-03 3E-06
Nickel 1.35E+02 rng/kg 1.35E+02 mg/kg 1.35E.+02 6.47E-06 2.00E.-02 3E.-04
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 3.60E-08 5.00E,-03 7E-06
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg i.23E+00 5.91E-08 6.60E-05 9E-04
Vanadium 5.12E-_1 mg/kg 5.12E+01 mg/kg 5.12E+01 2.45E-06 1.00E-03 3D03
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 6.54E-06 3.00E-01 2E-05

TOTAL 2E-02

Ingestion VetatileOrganic
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- 6.00E-02
Homegrown Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 _ 6.00E-02 --
Produce Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- 3.00E-01

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73t/-03 -- 4.00E-03 --
Benzo(g,h,i)Perylene 2.96E,01 mg/kg 2.96E-01 mg/kg 2.96D01 -- 3.00D02
Dichloromethane 2.00E.-03 mg/kg 2.00E-03 mg/kg 2.00E-03 -- 6.00E-02 --
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- 4.001/-02 --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- 2.00E-02
Naphthalene 3.778-02 mg/kg 3.77E-02 mg/kg 3.77E,02 -- 2.00D02 --
Phenanthrene 2.65E.-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- 3.00E-01 --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- 3.00E-02 --

Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 --, 2.00E-01
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Table 16-18
Calculation of HazardIndex,CentralTendencyExposure

U.S. EPA (Sitewlde,Future Residential)

ScenarioTime Frame: Future

Expesure Medium:VadoseZone Soll (0--7feet Iv.s),and Groundwater
Expesuee Point: IRP Site 31, Sitewide
Iteeepter Popdatiee: Residential
ReceptorAge: Child

i

Chemical Medium Medium Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg.day Quotient
SemivolatileOrganicCompmugls
Benzo(a)Anthracene 2.24E-01 mg/kg 2,24E-01 mg/kg 2.24E-01 2.53E-08 3.00E-01 8E-08
Benzo(a)Pyrene 3.41E-01 mg/kg 3.4 IE-01 mg/kg 3.41E-01 3.86E-08 3.00E-02 !E-06
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E,-01 mg/kg 2.41E-01 2.72E-08 4.00E-02 7E-07
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 2.43E-08 4.00E-02 6E-07
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 3.38E-08 3.00E-01 IE-07
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 5.03E-09 3.00E-01 2E-08
Fiuoranthene 5.88E-01 mg/kg 5.88E,-01 mgAg 5.88E-01 1.55E-07 4.00E-02 4E-06
lndeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 4.61E-08 4.00E-02 IE-06
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- 3.00E-01
Pesdcides/Polycldorinated Biphenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 !.16E-06 7.00E-05 2E-02
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 3.03E-07 2.00E-05 2E-02
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 2.39E-07 5.00E-04 5E-04
4,4-DDE I. 19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 4.48E-07 5.00E-04 9E-04
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 8.03E-08 5.00E-04 2E-04
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 3.58E-08 5.00E-05 7E-04
Eadosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 6.33E-07 6.00E-03 lE-04
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 2.30E-08 5.00E-04 5E-05
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- 4.00E-04 --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 7.31E-06 3.00E-04 2E-02
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- 2.00E-01 --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- 2.00E-03 --

Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 2.44E-06 5.00E-04 5E-03
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- 3.00F_,-03 --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- 2.00E-02 --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- 4.00E-02 --

Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- 3.00E-01 --
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Table 16-18
Calculationof HazardIndex,CentralTendencyExposure

U.S. EPA (Sitewide,FutureResidential)
lilt

ScenarioTimeFrame: Future

Exposure Medium: Vade_ Zone Soil (0-7 feetbgs), and Groundwater
Expom_ Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential

ReceptorAge: Child

Chemical Medium Medium Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06F,-01 6.83E-07 3.00E-04 2E-03
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- 5.00E-03 --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 1.38E-04 2.00E-02 7E-03
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 7.57E-07 5.00E-03 2E-04
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- 6.60E-05 --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- 1.00E-03 --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 5.58E-04 3.00E-Of 2E-03

TOTAL 8E-02

inaction SemivolatileOrga_c Componmb
of Benzo(a)Anthracene 2.24E-01 mg/kg 1,70E-10 mg/n_ 1.70E-IO 7.32E-11 3.00E-OI 2E-10
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.59E-10 mg/m3 2.59E-10 1.12E-10 3.00E-02 4E-09

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.83E-10 mg/m3 1.83E-10 7.88E-11 4.00E-02 2E-09
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.63E-10 mg/m3 1.63E-10 7.03E-11 4.00E-02 2E-09
i ,2-Benzphenanthracene 2.98E-01 mg/kg 2.27E-10 mg/ms 2.27E-I0 9.77E-11 3.00E-01 3E-10
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.38E-11 mgm' 3.38E-11 1.46E-!1 3.00E-01 5E-I1
Fluoranthene 5.88E-01 mg/kg 4.47E-10 mg/ms 4.47E-10 1.93E-10 4.00E-02 5E-09
Indeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.17E-10 mg/ms 2.17E-10 9.35E-11 4.00E-02 2E-09
Phenol 3.00E-01 mg/kg 2.28E-10 mg/ms 2.28E-10 9.82E-11 3.00E-01 3E-10
Pestiddes/PolychlorimttedBiphenyls
A.roclor1016 1.99E-02 mg/kg 1.51E-I1 mg/m3 1.51E-I1 6.52E-12 7.00E-05 9E-08
Aroclor1260 1.91E-02 mg/kg 1.45E-11 mg/ms 1.45E-11 6.25E-12 2.00E-05 3E-07
4,4--DDD 5.00E-03 mg/kg 3.80E-12 mg/ms 3.80E-12 1.64E-12 5.00E-04 3E-09
4,4-DDE 1.19F_,-02 mg/kg 9.07E-12 mg/m5 9.07E-12 3.91E-12 5.00E-04 8E-09
4,4-DDT 2.60E-03 mg/kg 1.98E-12 mg/m3 1.98E-12 8.51E-13 5.00E-04 2E-09
Dieldrin 5.00E-04 mg/kg 3.80E-13 mg/ms 3.80E-13 1.64E-13 5.00E-05 3E-09
EndosulfanSulfate 4.00E-03 mg/kg 3.04E-12 mg/m3 3.04E-12 1.31E-12 6.00E-03 2E-10
He tachlor 5.00E-04 m g 3.80E-13 mg/m3 3.80E-13 1.64E-13 5.00E-04 3E-10
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Table 16-18
Calculation of Hazard Index, Central TendencyExposure

U.S. EPA (Sitewide,Future Residential)
ill

Scemu'ioTimeFrame:Future

Exposm Medium:Vad_ Zone Soft(0-7 feet bgs),and Groundwater
Exposure Point: lltP Site 31, Sitewide
Receptor Population: Re_dendal

Receptor Age: Child

Uaemlcti Medim Medium Route Route EPCSelected Reference
Exlmsure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Metals
Antimony 2.10E+00 mg/kg 1.59F_,-09 mg/n_ 1.59E-09 -- --
Arsenic 1.17E+01 mg/kg 8.87E-09 mg/ma 8.87E-09 -- --
Barium 1.84E+02 mg/kg 1.40E-07 mg/ma 1.40E-07 6.01E-08 1.40E,-04 4E-04
Beryllium 2.53E-01 mg/kg 1.93E-10 mg/nP 1.93E-10 8.30E-1! 5.71E-06 2E-05
Cadmium 3.08E-01 mg/kg 2.34E-10 mg/n'P 2.34E-10 -- -- --
Chromium 6.38E401 mg/kg 4.85E-08 rag/riP 4.85E-08 2.09E-08 2.29E-06 9E-03
Cobalt 1.57E+01 mg/kg 1.19E-08 mg/m3 1.19E-08 5.14E-09 5.70E-06 9E-04
Copper 3.88E+01 mg/kg 2.95E,-08 mg/m3 2.95E,-08 -- -- --
Iron 3.86E+04 mg/kg 2.94E-05 mg/rrP 2.94E-05 -- -- --
Lead 4.06E+01 mg/kg 3.09E-08 mg/m3 3.09E-08 -- --
Mercury 7.06E-01 mg/kg 5.37E-10 mg/ms 5.37E-10 -- _ --
Molybdenum 2.68E-01 mg/kg 2.04E-10 mg/m_ 2.04E-10 -- --
Nickel 1.35E+02 mg/kg 1.03E-07 mg/ms 1.03E-07 -- -- --
Selenium 7.53E-01 mg/kg 5.72E-10 mg/m3 5.72E-10 -- -- --
Thallium 1.23E+00 mg/kg 9.38E-10 mg/rrP 9.38E-10 -- -- --
Vanadium 5.12E+01 mg/kg 3.89E-08 mg/m3 3.89E-08 -- -- --
Zinc 1.37E+02 mg/kg 1.04E-07 mg/ma 1.04E-07 -- -- --

TOTAL IE-02

Inhalafiea Velalile Orguk Comlmumis
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m3 2.15E-07 9.26E-08 6.00E-02 2E-06
Omdoor Air Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 7.06E-08 6.00E-02 1E-06
front Anthracene 6.81E-02 mg/kg 9.75E-08 mg/m_ 9.75E-08 4.20E-08 3.00E-01 IE-07
Soil Benzene 2.73E-03 mg/kg 1.00E-06 mg/m3 1.00E-06 4.31E-07 8.57E-03 5E-05

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/rns 7.78E-08 3.35E-08 3.00F,-02 IE-06
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/m3 8.02E-07 3.45E-07 8.60E-01 4E-07
Fiuorene 2.07E-02 mg/kg 5.74E-08 mg/m_ 5.74E-08 2.47E-08 4.00E-02 6E-07
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 rag/nO 5.16E-07 2.22E-07 8.57E-04 3E-04

Naphthalene 3.77E-02 mg/kg 8.7lE-07 mg/rrP 8.71E-07 3.75E-07 8.57E-04 4E-04

( (
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Table 16-18
Calculation of HazardIndex, CentralTendencyExposure

U.S. EPA (Sitewide,FutureResidential)

I Scenario TimeFrame: Future

Exposure Medium:Vsdose Zone Soft(0-7 feet bgs),and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Residential

Receptor Age: Child

Cbemicni Medim Medium Route Route EPCSelected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Ph©nanthrene 2.65E-01 mg/kg 3.79E-07 mg/m3 3.79E-07 1.63E-07 3.00E-01 5E-07
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/ms 2.06E-07 8.87E-08 3.00E-02 3E-06
Xylenes (total) 3.00E-03 mg/kg 4.92E-07 rag/n9 4.92E-07 2.12E-07 2.86D02 7E-06

TOTAL 8E-04

Inhalation Volatile Organic Compounds
of Acenaphthene 3.92E-02 mg/kg 3.19E-06 mg/n_ 3.19E-06 1.38E-06 6.00E-02 2E-05
Indoor Air Acenaphthylene 2.98E-02 mg/kg 2.43E-06 mg/n_ 2.43E-06 1.05E-06 6.00E-02 2E-05
from Anthracene 6.81E-02 mg/kg 6.86E-07 mg/n_ 6.86E-07 2.96E-07 3.00E-01 IE-06
Soil Benzene 2.73E-03 mg/kg 1.08E-05 mg/m3 1.08E-05 4.64E-06 8.57E-03 5E-04

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 1.48E-07 mg/ms 1.48E-07 6.39E-08 3.00E-02 2E-06
Dichlommethane 2.00E-03 mg/kg 7.87E-06 rag/n9 7.8_/E-06 3.39E-06 8.60E-01 4E-06
Fluorene 2.07E-02 mg/kg 4.51E-07 mg/ms 4.51E-07 1.94E-07 4.00E-02 5E,-06
2-Methylnaphthalene 2.23E-02 mg/kg 8.22E-06 mg/m3 8.22E-06 3.54E-06 8.57E-04 4E-03
Naphthalene 3.77E-02 mg/kg 1.83E-05 mg/m3 1.83E-05 7.88E-06 8.57E-04 9E-03
Phenanthrene 2.65F_,-01 mg/kg 2.67E-06 mg/n: 2.67E-06 1.15E-06 3.00E-01 4E-06
Pyrene 7.82E-01 mg/kg 3.92E-07 mg/m3 3.92E-07 1.69E-07 3.00E-02 6E-06
Xyleues(total) 3.00E-03 mg/kg 1.18E-05 mg/m3 1.18E-05 5.09E-06 2.86E-02 2E-04

TOTAL 1E-02

Inhalation VolatileOrganicCompounds
of Acenaphthene 1.00E-01 mg/L 9.62E-06 mg/m3 9.62E-06 4.15E-06 6.00E-02 7E-05
Indoor Air Acenaphthylene 1.30E-01 mg/L 1.25E-05 mg/m_ 1.25E-05 5.39E-06 6.00E-02 9E-05
from Acetone 3.00E-03 mg/L 3.12E-07 mg/m3 3.12E-07 1.34E-07 9.00E-01 2E-07
Groundwater Anthracene 5.90F_,-02 mg/L 2.20E-06 mg/ma 2.20F_,-06 9.49E,-07 3.00E-01 3E-06

Benzene 1.37E-01 mg/L 1.84E-04 rag/n9 1.84E-O4 7.94E-05 8.57E-03 9E-03
Benzo(g,h.i)perylene 3.70E-02 mg/L 1.01E-06 mg/m_ 1.01E-06 4.36E-07 3.00E-02 2E-05
Carbondisulfide 9.60E-04 mg/L. 5.46E-06 mg/m3 5.46E-06 2.35E-06 2.00E-01 1E-05
Dibenzofuran 6.00E-03 mg/L 7.86E-08 mg/m3 7.86F_,-08 3.39E-08 2.00E-03 2E-05
1,2-Dichloroethane 3.00E-03 mg/L 1.84E-06 mg/ms 1.84E-06 7.92E-07 1.40E-03 6E-04
Dichloromethane 3.10E-04 mg/L 3.05E-07 mg/n_ 3.05E-07 1.31E-07 8.60E-01 2E-07i
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Table 16-18
Calculation of HazardIndex,Central TendencyExposure

U.S. EPA (Sitewide,Future Residential)

ii ill
Scenario Time Frame: Future

ExposureMedimmVadoeeZoneSoil(0-7feetbgs),andGroundwater
ExposurePoint: IRP Site 31,Sitewtde
Reeeptor Population: Residential

,,,l_ptor Age: Child

Chemical Medium Medium Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose

Route Concern Value Units Value Units Calculation ng/kg-day mg/kg-day Quotient
Ethylbenzene 5.20E-02 mg/L 6.94E-05 mg/ma 6.94E-05 2.99E-05 2.86E,-01 IE-04
Fluorene 4.50E-02 mg/L 2.46E-06 mg/m_ 2.46E-06 1.06E-06 4.00F_,-02 3E-05
4-1sopropy|toluene 1.50E-04 mg/L 2.57E-07 mg/m_ 2.57E-07 1.1IE-07 1.10E-01 IE-06
Methane 3.00E+00 mg/L 1.44E-04 mg/ms 1.44E-04 6.22E-05 5.00E-01 IE-04
Methylnaphthalene 1.00E-03 mg/L 2.39E-07 mg/m3 2.39E-07 1.03E-07 8.57E-(M IE-04
M'rBE 1.00E-03 mg/L 5.13E-07 mg/ms 5.13E-07 2.21E-07 8.57E-01 3E-07
Naphthalene 2.03E+00 mg/L 5.26E-04 mg/m3 5.26E-04 2.27E-04 8.57E-04 3E-01
Phenanthrene 2.50E-01 mg/L 2.20E-06 mg/m3 2.20E-06 9.49E-07 3.00E-01 3E-06
Pyrene 2.00E-O1 mg/L 5.47t/-06 mg/ms 5.47E-06 2.35E-06 3.00E-02 8E-05
Styrene 5.00E-03 mg/L 3.62E-06 mg/m3 3.62E-06 1.56E-06 2.86E-01 6E-06
Toluene 4.00E-02 mg/L 5.56E-05 mg/rr_ 5.56E-05 2.39E-05 1.43E+00 2E-05
1,2,4-Trimethylbenzene 9.00E-03 mg/L 8.89E-06 mg/m3 8.89E-06 3.83E,06 1.70E-03 2E-03
1,3,5-Trimethylbenzene 4.00E-03 mg/L 4.00E-06 mg/m_ 4.00E-06 1.72E-06 1.70F.-03 1E-03
Xylenes(total) 7.00E-02 mg/L 9.57E-05 mg/m3 9.57E-05 4.12E-05 2.86F_.-02 1E-03

TOTAL 3E-01
Total Risk AcrossAll ExposureRoutes/Pathways 2E+00

Acronyms/Abbreviations:
10gs- belowgroundsurface mg/kg- milligramsperkilogram
DDD- dichlorodiphenyldichloroethane mg/kg-day-milligramsperkilogram-day
DDE- diehlorodiphenyldichloroethene mg/L- milligramsperliter
DDT- dichlorodiphenyltrichloroethane mg/ma- milligramspercubicmeter
EPC- exposurepointconcentration MTBE- methylted-butylether
IRP- InstallationRestorationProgram U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-19

Summary of Cancer Risk, Reasonable Maximum Exposure
NI Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestionof

Expesure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact* Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-7 feet bgs VolaWe Organic Comlmtmds
Soil Acenaphthene 3.92E-02 3.19E-06 ......

Acenaphthylene 2.98E-02 2.43E-06 ......
Anthracene 6.81E-02 6.86E-07 ......
Benzene 2.73E-03 1.08E-05 2E-10 7E-11 -- 4E-08 4E-09 5E-08

Benzo(g,h,i)Perylene 2.96D01 1.48E-07 ......
Diehlommethane 2.00D03 7.87E-06 2E-I1 7E-12 -- 2E-09 2E-10 2E-09
Fluorine 2.07E-02 4.51E-07 ......

2-Methytnaphthalene 2.23E-02 8.22E-06 ......
Naphthalene 3.77E-02 1.83E-05 ......
Phenanthrene 2.65E-01 2.67E-06 ......

Pyrene 7.82E--01 3.92E-07 ......
Xylenes (total) 3.00E-03 1.18E-05 ......
Semivolatile Organic Compounds
Benzo(a)Anthracene 2.24E-01 3E-07 1E-07 2E-11 3E-08 4E-07
Benzo(a)Pyrene 3.41E-01 4E-06 2E-06 3E-10 5E-07 6E-06
Benzo(b)Fiuoranthene 2.41E-01 3E-07 1E-07 2E-I1 3E-08 4E-07
Benzo(k)Fluoranthene 2.15E-O1 2E-08 1E-08 2E-12 3E-09 4E-08
1,2-Benzphenanthracene 2.98E-01 3E-09 2E-09 2E-13 4E-10 5E-09
Dibenz(A,H)Anthracene 4.45E-02 5E-07 2E-07 4E-11 6E-08 8E-07
Fluoranthene 5.88E-01 .....

Indeno(1,2,3-C,D)Pyrene 2.86E-01 3E-07 2E-07 2E- 11 6E-08 5E-07
Phenol 3.00E-01 .....

lof4



Table 16-19

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact s Vaporb Ingestion Contact of Dust Produce, of Indoor Air of Outdoor Air Route Total
Pesticldes/Polyeblorinated Biphenyls
Aroclor 1016 1.99E-02 2E-09 1E-09 2E-13 1E-07 IE-07
Aroclor 1260 1.91E-02 6E-08 3E-08 4E-12 IE-06 IE-06
4,4-DDD 5.00E-03 2E-09 3E-I0 1E-13 1E-07 1E-07
4,4-DDE 1.19E-02 6E-09 IE-09 5E-13 3E-07 3E-07
4,4-DDT 2.60E-03 IE-09 2E-10 IE-13 5E-08 5E-08
Dieldrin 5.00E-04 IE-08 4E-09 9E-13 1E-06 IE-06

Endosulfan Sulfate 4.00E,03 .....
Heptachlor 5.00E-04 4E-09 IE-09 3E-13 2E-07 2E:07
Metals

Antimony 2.10E+00 .....
Arsenic 1.17E+01 3E-05 3E-06 2E-08 2E-05 5E-05
Barium 1.84E+02 .....

Beryllium 2.53E,01 -- -- 2E-10 -- 2E-10
Cadmium 3.08E-01 _ _ 2E-10 -- 2E-10
Chromium 6.38E+01 _ -- 3E-07 -- 3E-07
Cobalt 1.57E+01 -- -- 2E-08 -- 2E-08
Copper 3.88E+01 .....
Iron 3.86E+04 .....
Lead 4.06E+01 .....
Mercury 7.06E-01 .....
Molybdenum 2.68E-01 .....
Nickel 1.35E+02 -- -- 1E-08 -- IE-08
Selenium 7.53E-01 .....
Thallium 1.23E+00 .....
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Table 16-19

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

Exposure Point. IRP Site 31, Sitewide
Receptor Population: Residential
Receptor A_e: Child/Adult

i im

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contact_ Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

Vanadium 5.12E+01 .....
Zinc 1.37E+02 .....

Total Risk Across Soil 3E-05 5E-06 4E-07 2E-05 5E-08 4E-09 6E-05

Gromuiwater Volatile Organic Compounds
Acenaphthene 1.00E-01 9.62E-06 -- --

Acenaphthylene 1.30E-O1 1.25E-05 -- --
Acetone 3.00E-03 3.12E-07 --
Anthracene 5.90E-02 2.20E-06 -- --

Benzene 1.37E-01 1.84E-04 8E-07 8E-07

Benzo(g,h,i)perylene 3.70E-02 1.01E-06 -- --
Carbon disulfide 9.60E-04 5.46E-06 -- --
Dibenzofuran 6.00E-03 7.86E-08 -- --
1,2-Dichloroethane 3.00E-03 1.84E-06 3E-08 3E-08
Dichloromethane 3.10E-04 3.05E-07 8E-11 8E- 11

Ethylbenzene 5.20E-O2 6.94E-05 -- --
Huorene 4.50E-02 2.46E-06 -- --

4-Isopropyltoluene 1.50E-04 2.57F_,-07 -- --
Methane 3.00E+00 1.44E-04 -- --

Methylnaphthalene I.OOE-03 2.39E-07 -- --
MTBE 1.00E-03 5.13E-07 7E-l I 7E- l 1
Naphthalene 2.03E+00 5.26E-04 -- --
Phenanthrene 2.50E-01 2.20E-06 -- --

Pyrene 2.00E-01 5.47E-06 -- --
Styrene 5.00E-03 3.62E-06 -- --
Toluene 4.00E-02 5.56E-05 --
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Table 16-19

Summary of Cancer Risk, Reasonable Maximum Exposure
NI Chemicals with Aesoclated Pathways - U.S. EPA (Sitewide, Future Residential)

Scenario Time Frame: Future
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Al_e: Child/Adult

i i iiiii

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contacta Vaporu Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
1,2,4-Trimethylbenzene 9.00E-03 8.89_06 --
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 --
Xylenes (total) 7.00E-02 9.57E-05 --

Total Risk Across Groundwater 0E+00 0E+00 0E+00 0E+00 8E-07 0E+00 8E-07

Total Risk Across All Media

..... and All Ex_,. ,ureRoutes 3E-0S 5E-06 4E.07,,, 2E-05 8E-07 4E-09 6E-05

Notes:

aUnitsfor soil concentrationsaremilligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsaremilligramsperliter(mg/L)
bUnitsforvaporphasearemilligramspercubicmater(mg/rrP)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- di¢hlorodiphanyldichloroethane
DDE- dichlorodiphenyldichloroethene
DDT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methyltart-butylether
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-20

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - CaUEPA(SRewide, Future Residential)

Scemu'io Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Chil_.Adult

iiii

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical" Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-7 feet bgs Volatile Organic Compounds
Soil Acenaphthene 3.92E-02 3.19E-06 ......

Acenaphthylene 2.98E-02 2.43E-06 ......
Anthracene 6.81E-02 6.86E-07 ......
Benzene 2.73E-03 1.08E-05 4E-10 !E-10 -- 2E-07 IE-08 2E-07

Benzo(g,h,i)Perylene 2.96E-01 1.48E-07 ......
Dichloromethane 2.00E-03 7.87E-06 4E-11 1E-ll -- 4E-09 4E-10 5E-09
Fluorene 2.07E-02 4.51E-07 ......

2-Methylnaphthalene 2.23E-02 8.22E-06 ......
Naphthalene 3.77E-02 1.83E-05 7E-09 3E-09 -- 3E-07 2E-08 4E-07
Phenanthrcne 2.65E-01 2.67E-06 ......

Pyrene 7.82E*01 3.92E-07 ......
Xylenes (total) 3.00E-03 1.18E-05 ......
Semivolatfle Organic Compounds
Benzo(a)Anthracene 2.24E-01 4E-07 2E-07 1E-11 5E-08 7E-07
Benzo(a)Pyrene 3.41E-01 6E-06 3E.06 2E-10 8E-07 IE-05
Benzo(b)Fluoranthene 2.41E-01 5E-07 2E-07 1E- l 1 6E-08 7E-07
Benzo(k)Fluoranthene 2.15E-01 4E-07 2E-07 IE-11 5E-08 6E-07
1,2-Benzphenanthracene 2.98E-01 6E-08 3E-08 IE-12 7E-09 9E-08
Dibenz(A,EDAnthracene 4.45E-02 3E-07 IE-07 2E-11 4E-08 5E-07
Fiuoranthene 5.88E-01 .....

Indeno(1,2,3-C,D)Pyrene 2.86E-01 5E-07 3E-07 1E-II 1E-07 9E-07
Phenol 3.00E-01 .....

Iof4



Table 16-20

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Future Residential)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestion or

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
M_adinm Ch,_mleJl Cnn_cta Vapor b In_estion_ Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

PestieAdes_olychlo rlnated Biphenyls
Aroclor 1016 1.99E-02 2E-07 7E-08 5E-12 IE-05 1E=05
Aro¢lor 1260 1.91E-02 IE-07 7E-08 4E-12 3E-06 3E-06
4,4-DDD 5.00E-03 2E-09 3E-10 1Eo13 1E-07 1E-07
4,4-DDE 1.19E-02 6E-09 1E-09 5E-13 3E-07 3E-07
4,4-DDT 2.60E-03 IE-09 2E-10 1E-13 5E-08 5E-08
Dieldrin 5.00E-04 1E-08 4E-09 9E-13 1E-06 1E-06
Endosulfan Sulfate 4.00E-03 .....
Heptachlor 5.00F_,-04 3E-09 1F__AD 2E-13 2E-07 2E-07
Metals

Antimony 2.10E+00 .....
Arsenic 1.17E+01 2E-04 2E-05 2E-08 1E-04 3E-04
Barium 1.84E+02 .....

Beryllium 2.53E-01 -- -- 2E-10 -- 2E-10
Cadmium 3.08E-01 2E-07 6E-10 5E-10 2E-06 2E-06
Chromium 6.38E+01 -- -- 5E-07 -- 5E-07
Cobalt 1.57E+01 .....

Copper 3.88E+01 .....
Iron 3.86E+04 .....
Lead 4.06E+01 -- -- -- _

Mercury 7.06E-01 .....
Molybdenum 2.68E-01 .....
Nickel 1.35E+02 -- -- 1E-08 -- IE-08
Selenium 7.53E-01 .....
Thallium 1.23E+00 .....

i i
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Table 16-20

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - CaUEPA(Sitewide, Future Residential)

Scensrio Time Frame: Future ]

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor. Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Inl_estlon Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Vanadium 5.12E+01 .....
Zinc 1.37[/+02 .....

Total Risk Across Soil 2E-04 2E-05 6E-07 1E-04 5E-07 3E-08 3E-04

_roundwater Vola_e Organic Compounds
Acenaphthene 1.00E-0! 9.62E-06 -- --
Acenaphthylene 1.30E-01 1.25E-05 _ --
Acetone 3.00E-03 3.12E-07 -- --
Anthracene 5.90E-02 2.20E-06 -- --
Benzene 1.37E-01 1.84E-04 3E-06 3E-06

Benzo(g,h,i)perylene 3.70E-02 1.01E-06 --
Carbondisulfide 9.60E-04 5.46E-06 --
Dibenzofuran 6.00E-03 7.86E-08 --
1,2-Dichloroethane 3.00E-03 1.84E-06 2E-08 2E-08
Dichloromethane 3.10E-04 3.05E-07 2E-10 2E-10
Ethylbenzene 5.20E-02 6.94E-05 -- --
Fluorene 4.50E-02 2.46E-06 _

4-1sopropyltoluene 1.50E-04 2.5TE-07 --
Methane 3.00E+00 1.44E-04 _

Methylnaphthalene 1.00E-03 2.39E-07 --
MTBE 1.00E,-03 5.13E-07 7E-I 1 7E-I 1
Naphthalene 2.03E+00 5.26E,04 9E-06 9E-06
Phenanthrene 2.50E.01 2.20E-06 --
Pyrene 2.00E-01 5.47E-06 -- --
Styrene 5.00E-03 3.62D06 _
Toluene 4.00E-02 5.56E-05 --
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Table 16-20
Summary of Cancer Risk, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Future Residential)

i

]Scenario Time Frame: Future
IExpesure Point: IRP Site 31, Sitewide
]Receptor Population: Residential
IReeeptor Al_e: Child/Adult

EPC CANCER RISK

Ingestion of
Exposure Direct Indoor Dermal lnh_ation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
1,2,4-Trimethylbenzene 9.00E-03 8.89E-06 _ --
1,3,5-Trimethylbenzene 4.00F_,-03 4.00E-06 -- --
Xylenes (total) 7.00E-02 9.57E-05 -- --

Total Risk Across Groundwater 0E+00 0E+00 0E+00 0E+00 1E-05 0E+00 IE-0$

Total Risk Across All Media

and All Exposure Routes 2E-04,, 2E-05 6E-07 1E-04 1E-05 3E-08 4E-04

Notes:

=Unitsforsoilconcentrationsaremilligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsare milligramsperliter(rag/L)
bUnitsforvaporphasearemilligramspercubicmeter(mg/n'P)

Acronyms/Abbreviations:
10gs- boiowgroundsurface
Cal/EPA- CaliforniaEnvironmentalProtectionAgency
DDD- dichlorodiphsnyldichloroethane
DDE- dichlorodiphenytdichloroethene
DDT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methyltort-butylether
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Table 16-21

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

Scenario Time Frame: Future
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receetor Al_e: Child

i i

EPC HAZARDINDEX

Ingestionor
Exposure Dh'eet Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact* Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-7 feet bgs Volatile Organic Compounds
Soil Acenaphthene 3.92E-02 3.19E-06 8E-06 4E-06 -- 3E-05 2E-06 5E-05

Acenaphthylene 2.98E-02 2.43E-06 6F_,-06 3E-06 _ 3E-05 2E-06 4E-05
Anthracene 6.8tE-02 " 6.86E-07 3E-06 1E-06 -- 2E-06 2E-07 6E-06
Benzene 2.73E-03 1.08E-05 9E-06 2E-06 -- 8E-04 8E-05 9E-04

Benzo(g,h,i)Perylene 2.96E-01 1.48E,-07 1E-04 5F.,-05 -- 3E-06 2E-06 2E-04
Dichloromethane 2.00F,-03 7.87E-06 4E-07 IE-07 -- 6E-06 6E-07 7E-06
Fluorene 2.07E-02 4.51E-07 7E-06 3E-06 _ 7E-06 9E-07 2E-05

2-Methylnaphthalene 2.23E-02 8.22F_,-06 1E-05 6E-06 -- 6E-03 4E-04 7E-03
Naphthalene 3.77E-02 1.83E-05 2E-05 1E-05 -- IE-02 7E-04 IE-02
Phenanthrene 2.65E-01 2.67E-06 IF_,-05 5F,-06 _ 6E-06 8E-07 2E-05

Pyrene 7.82E-01 3.92E-07 3F_,-04 1E-04 -- 8E-06 4E-06 5E-04
Xylenes (total) 3.00E-03 1.18E-05 2E-07 5E-08 -- 3E-04 1E-05 3F_,-04
Semivolatile Organic Compounds
Benzo(a)Anthracene 2.24E-01 1E-05 4E-06 4F_,-10 3E-07 1E-05
Benzo(a)Pyrene 3.41E-01 2E-04 6E-05 6E-09 5E-06 2E-04
Benzo(b)Fluoranthene 2.41E-01 8F_,-05 3E-05 3E-09 3E-06 IE-04
Benzo(k)Fluoranthen¢ 2.15E-01 7E-05 3E-05 3E-09 3E-06 IE-04
1,2-Benzphenanthracene 2.98E-01 IF.,-05 5E-06 5E-10 5E-07 2E-05
Dibeaz(A,H)Anthracene 4.45E-02 2E-06 8E-07 7E-11 7E-08 3E-06
Fiuoranthene 5.88E-01 2E-04 8E-05 7E-09 2E-05 3E-04

Indeno(1,2,3 -C,D)l:h!rene 2.86E-01 9E-05 4E-05 4E-09 5E-06 IE-04
Phenol 3.00E-01 1E-05 4E-06 5E-10 -- 2E-05

ii.
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Table 16-21

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor A_e: Child

EPC HAZARD INDEX
Ingestionof

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vapor b Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Pesticides/Polychiorinated Biphenyls
Aroclor 1016 1.99E-02 4E-03 2E-03 1E-07 7E-02 7E-02
Aroclor 1260 1.91E-02 1E-02 5E-03 5E-07 6E-02 8E-02
4,4-DDD 5.00E-03 1F_,-04 2E-05 5E-09 2E-03 2E-03
4,4-DDE I. 19E-02 3E-04 4E-05 1E-08 4E-03 4E-03
4,4-DDT 2.60E-03 7E-05 9E-06 3E-09 7E-04 7E-04
Dieldrin 5.00E-04 1E-04 4E-05 5E-09 3E-03 3E-03
Endosulfaa Sulfate 4.00E-03 9E-06 2E-06 3E-10 4F.A_ 4E-04

Heptachlor 5.00E-04 1E-05 4E-06 5E-10 2E-04 2E-04
Metals

Antimony 2.10E+00 7E-02 2E-03 -- -- 7E-02
Arsenic I. 17E+01 5E-01 4E-02 -- IE-01 6E-01
Barium 1.84E+02 1E-02 3E-04 6E-04 -- IE-02

Beryllium 2.53E-01 2E-03 5F_,-05 2E-05 m 2E-03
Cadmium 3.08E-01 8E-03 2E-05 -- 2E-02 3E-02
Chromium 6.38E+01 3E-01 8E-03 IE-02 -- 3E-01
Cobalt 1.57E+01 lE-02 3E-04 1F_.A)3 m IE-02

Copper 3.88E+01 IE-02 4E-04 -- -- IE-02
Iron 3.86E+04 2E+00 5E-02 -- -- 2E+00
Lead 4.06E+01 .....

Mercury 7.06E-01 3E-02 8E-04 -- 9E-03 4E-02
Molybdenum 2.68E-01 7E-04 2E-05 -- -- 7E-04
Nickel 1.35E+02 9E-02 2E-03 -- 3E-02 IE-01
Selenium 7.53E-01 2E-03 5E-05 -- 6E-04 3E-03
Thallium 1.23E+00 2E-01 7E-03 -- -- 2E-01
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Table 16-21

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

i

[Scenario Time Frame: Future
]Exposure Point: IRP Site 31, Sitewide
IReceptor Population: Residential
|Receptor Age: Child,,

' Eec ' .um DEX
Ingestion of

Exposure Dire_ Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact a Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Vanadium 5.12E+01 7E-01 2E-02 -- -- 7E-01
Zinc 1.37E+02 6F_,-03 2E-04 -- 8E-03 l E-02
Hazard Index Across Soil 4E+00 IE-01 2E-02 3E-01 2E-02 IE-03 4E+00

Groundwater Volatile Organic Compounds
Acenaphthene 1.OOE-O1 9.62E-06 1E-04 IE-04
Acenaphthylene 1.30E-01 1.25E-05 1E-04 IE-IM
Acetone 3.00E-03 3.12E-07 2E-07 2E-07
Anthracene 5.90E-02 2.20E-06 5E-06 5E-06
Benzene 1.37E-01 1.84E-04 1E-02 IE-02

Benzo(g,h,i)perylene 3.70E-02 1.01E-06 2E-05 2E-05
Carbon disulfide 9.60E-04 5.46E-06 2E-05 2E-05
Dibenzofuraa 6.00E-03 7.86E-08 3E-05 3E-05
1,2-Dichloroethane 3.00E-03 1.84E-06 9E-04 9E-04
Dichloromcthane 3.10E-04 3.05E-07 2E-07 2E-07
Ethylbenzene 5.20E-02 6.94E-05 2E-04 2E-04
Fluorene 4.50E-02 2.46E-06 4E-05 4E-05

4-Isopropyltoluene 1.50E-04 2.57E-07 2E-06 2E-06
Methane 3.00E+00 1.44E-04 2E-04 2E-04

Methylnaphthalene 1.00E-03 2.39E-07 2E-04 2E-04
MTBE 1.00E-03 5.13E-07 4E-07 4E-07

Naphthalene 2.03E+00 5.26E-04 4E-01 4E-01
Phenanthrene 2.50E-01 2.20E-06 5E-06 5E-06
Pyrene 2.00E-01 5.47E-06 1E-04 1E-04
Styrene 5.00E-03 3.62E-06 8E-06 8E-06
Toluene 4.00E-02 5.56E-05 3E-05 3E-05

i i i
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Table 16-21

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Reaidentlal)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor A_ge:Child

EPC HAZARD INDEX

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

1,2,4-Trimethylbenzene 9.00E-03 8.89E-06 3E-03 3E-03
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 2E-03 2E-03
Xylenes (total) 7.00E-02 9.57E-05 2E-03 2E-03

Hazard Index Across Groundwater 0E+00 0E+00 0E+00 0E+00 4E-01 0E+00 4E-01

Hazard Index Across All Media

and All Exposure Routes 4E+00 1E-01 2E-02 3E-01 4E-01 1E-03 4E+00i

Notes:

"Units forsoilconcentrationsaremilligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsare milligramsperliter(mg/L)
bUnitsforvaporphasearemilligramspercubicmeter(mg/m3)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichlorodiphenyldichloroethane
DDE- dichlorodiphenyl0ichloroetbene
DDT- dichlorodiphenyitdchloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methylted-butylether
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-22

Summary of Cancer Risk, Central Tendency Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

i

]ScenarioTime Frame:Future
IExpmurePoint: IRP Site 31, Sitewide
IReeeptor Population: Residential
[Receptor Age: Child/Adult

ill i

EPC CANCER RISK

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-7 feet bgs Volatile Organic Compounds
Soil A_naphthene 3.92E-02 3.19E-06 ......

Acenaphthylene 2.98E-02 2.43E-06 -- _ --=- _ -- --
Anthracene 6.81E-02 6.86E-07 ......
Benzene 2.73E-03 1.08E-05 6E- 11 7E-12 -- 2E-08 2E-09 2E-08

Benzo(g,h,i)Perylene 2.96E-01 1ABE-07 ......
Dichloromethane 2.00E-03 7.87E-06 6E-12 7E-13 -- 8[/-10 BE-! ! 9E-10
Fluorene 2.07E-02 4.5 IE-07 ......

2-Methylnaphthalene 2.23E-02 8.22E-06 ......
Naphthalene 3.77D02 1.83E-05 ......
Phenanthrene 2.65E-0I 2.67E-06 ......
Pyrene 7.82E-01 3.92E-07 ......
•Xylenes (total) 3.00E-03 1.18E-05 ......
Semivolatih Organic Compounds
Benzo(a)Anthracene 2.24E-01 7E-08 1E-08 8E-12 4E-09 9E-08
Benzo(a)Pyrene 3.41E-01 IE-06 2E-07 IE-10 6E-08 IE-06
BenzoCo)Fluoranthene 2.4IE-01 7E-08 IE-08 BE-12 4E-09 9E-08
Benzo(k)Fluoranthene 2.15E-01 7E-09 IF.AD 7E-13 4E- 10 8E-09
1,2-Benzphenanthracene 2.98D01 9E-10 2E-10 1E-13 5E-11 IE-09
Dibenz(A,H)Anthracene 4A5E-02 1E-07 2E-08 1E-11 8E-09 2E-07
Fluoranthene 5.88E-01 .....
Indeno(l,2,3-C,D)Pyrene 2.86E-01 9E-08 2E-08 IE-I1 7E-09 IE-07
Phenol 3.00E-01 .....

i
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Table 16-22
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (SRewide, Future Residential)

Scenario Time Frame: Future I

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporn Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Pesticides/Polychlorinated Biphenyls
Aroclor 1016 1.99E-02 6E-10 IE-10 6D14 2E-08 2E-08
Aroclor 1260 1.91E-02 2E-08 3E-09 2E-12 1E-07 1E-07
4,4-DDD 5.00E-03 5E-10 3E- !1 6E-14 IE-08 1E-08
4,4-DDE 1.19E-02 2E-09 1E-10 2E-13 3E-08 3E-08
4,4-DDT 2.60E-03 4E- 10 2E-11 4E-14 6E-09 6E-09
Dieldrin 5.00E-04 3E-09 4E-10 4E-13 IE-07 IE-07
Endosuifan Sulfate 4.00E-03 .....

Heptachlor 5.00E-04 IE-09 1E-10 1E-13 2E-08 2E-08
Metals

Antimony 2.10E+00 .....
Arsenic I. 17E+01 7E-06 3E-07 8E-09 2E-06 IE-05
Barium 1.84E+02 .....
Beryllium 2.53E-01 -- -- IE-10 -- 1E-10
Cadmium 3.08E-01 _ -- 9E-l I -- 9E- 1l
Chromium 6.38E+01 -- _ 1E-07 _ IE-07
Cobalt 1.57E+01 -- -- 7E-09 -- 7E-09
Copper 3.88E+01 .....
Iron 3.86E+04 .....
lead 4.06E+01 .....
Mercury 7.06E-01 .....
Molybdenum 2.68E-01 .....
Nickel 1.35E+02 -- -- 5E-09 -- 5E-09
Selenium 7.53E-01 .....
Thallium 1.23E+00 .....
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Table 16-22
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

iiii

[Scenario Time Frame: Future [

]Exposure Point: IRP Site 31, Sitewide
[Receptor Population: Residential
[Receptor Age: Child/Adult

"' EPC CANCERms_'
Ingestion of

Exlmsure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact a Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Vanadium 5.12E+01 .....
Zinc 1.37E+02 -- -- -- --"

Total Risk Across Soil 9E-06 b'E-07 1E-07 3E-06 2E-08 2E-09 IE-0$

Grmmdwater Volatile Organic Compounds
Acenaphthene 1.00E-01 9.62E-06 -- --
Acenaphthylene 1.30E-01 1.25E-05 -- --
Acetone 3.00E-03 3.12E-07 -- --
Anthracene 5.90E-02 2.20E-06 --

Benzene 1.37E-01 1.84E-04 3E-07 3E-07

Benzo(g,h,i)perylene 3.70E-02 1.0IE-06 -- --
Carbondisulfide 9.60E-04 5.46E-06 -- --
Dibenzofuran 6.00E-03 7.86E-08 -- --

1,2-Dichloroethane 3.00E-03 1.84E-06 1E-08 IE-08
Dictdoromethane 3.10E-04 3.05E-07 3E-11 3E-11

Ethylbenzene 5.20E-02 6.94E-05 -- --
Fluorene 4.50E-02 2.46E-06 --

4-1sopropyltoluene 1.50E-04 2.57E-07 --
Methane 3.00E+00 1.44E-04 -- --

Methyinaphthalene 1.00E-03 2.39E-07 -- --
MTBE 1.00E-03 5.13E-07 3E-11 3E-I 1

Naphthalene 2.03E+00 5.26E-04 -- --
Phenanthrene 2.50E-01 2.20E-06 -- --

Pyrene 2.00E-01 5.47E-06 -- --
Styrene 5.00E-03 3.62E-06 -- --
Toluene 4.00E-02 5.56E-05 --
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Table 16-22

Summary of Cancer Risk, Central Tendency Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

sce,..',oTime
Expesure Point. IRP Site 31, Sitewide
Receptor Popula_on: Residential
Receptor Age: Child/Adult

EPC CANCER RISK

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
1,2,4-Trimethylbenzene 9.00E-03 8.89E-06 -- --
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 --
Xylenes (total) 7.00E-02 9.57E-05 -- --

Total Risk Across Groundwater 0E+00 0E+00 0E+00 0E+00 3E-07 0E+00 3E-07

Total Risk Across All Media

and All Exposure Routes 9E-06 SE-07 1E-07 3E-06 3E-07 2E-09 ,,, IE-05

Notes:

aUnitsforsoilconcentrationsare milligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsaremilligramsper liter(mg/L)
bUnitsforvaporphasearemilligramspercubicmeter(mg/rrP)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichlorodiphenyldichloroethane
DDE- dichlorodiphenyldichloroethene
DDT- dichlorodiphenyltdchloroelhane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methylted-butylether
U,S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-23

Summary of Cancer Risk, Central Tendency Exposure
All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Future Residential)

SceuarioTU. Frame:Vat.re I

Exposure Point: flu ) Site 31, Sflewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-7 feet bgs Volatile Organic Compounds
Soil Acenaphthene 3.92E-02 3.19E-06 .......

Acenaphthylene 2.98E-02 2.43E-06 ......
Anthracene 6.81E-02 6.86E-07 ......
Benzene 2.73E-03 1.08E-05 IE-10 IE-11 -- 7E-08 6E-09 7E-08

Benzo(g,h,i)Perylene 2.96E-01 1.48E-07 ......
Dichiommethane 2.00E-03 7.87E-06 1E-11 IE-12 _ 2E-09 2E-I 0 2E-09
Fluorene 2.07E-02 4.51E-07 ......

2-Methylnaphthalene 2.23E-02 8.22E-06 ......
Naphthalene 3.77E-02 1.83E-05 2E-09 3E-10 _ IE-07 6E-09 1E-07
Phenanthrene 2.65E-01 2.67E-06 ......
Pyrene 7.82E-01 3.92E-07 ......
Xylenes (total) 3.00E-03 1.18E-05 ......
Semivolatile Organic Compounds
Benzo(a)Anthracene 2.24E-01 1E-07 2E-08 4E-12 7E-09 lE-07
Benzo(a)Pyrene 3.41E-01 2E-06 3E-07 6E-1! 1E-07 2E-06
Benzo(b)Fluoranthene 2.41E-01 1E-07 2E-08 4E-12 7E-09 2E-07
Benzo(k)Fluoranthene 2.15E-01 IE-07 2E-08 4E-12 6E-09 1E-07
1,2-Benzphenanthracene 2.98E-01 2E-08 3E-09 5E-13 9E-10 2E-08
Dibenz(A,H)Anthracene 4.45E-02 8E-08 IE-08 8E-12 5E-09 IE-07
Fluoranthene 5.88E-01 .....

Indeno(l,2,3-C,D)Pyrene 2.86E-01 2E-07 2E-08 5E-12 1E-08 2E-07
Phenol 3.00E-O1 .....
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Table 16-23
Summary of Cancer Risk, Central TendencyExposure

All Chemicals with Associated Pathways - CaVEPA (Sitewlde, Future Residential)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure
Medium Chemical Contacta Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total

Pestkides/Polychlorinated Biphenyls
Aroclor 1016 1.99E-02 4E-08 7E-09 2E-12 1E-06 IE-06
Aroclor 1260 1.91E-02 4E-08 7E-09 2E-12 3E-07 4E-07
4,4-DDD 5.00E-03 5E- 10 3E-l I 6E-14 1E-08 l E-08
4,4-DDE I. 19E*02 2E-09 IE- 10 2E-13 3E-08 3E-08
4,4-DDT 2.60E-03 4E- I0 2E-11 4E- !4 6E-09 6E-09
Dieldrin 5.00E-04 3E-09 4F_,-10 4E-13 IE-07 IE-07
EndosulfanSulfate 4.00E-03 .....

Heptachlor 5.00E-04 9E-10 IE-10 1E-13 2E-08 2E-08
Metals

Antimony 2.10E+00 .....
Arsenic 1.17E+01 5E-05 2E-06 6E-09 1E-05 6E-05
Barium 1.84E+02 .....

Beryllium 2.53F_,-01 -- -- 1E-10 -- IE- 10
Cadmium 3.08E-01 5E-O8 6E-11 2E- 10 2E-07 2E-07
Chromium 6.38E+01 -- -- 2E-07 -- 2E-07
Cobalt 1.57E+01 .....
Copper 3.88E+01 .....
Iron 3.86E+04 .....
Lead 4.06E+01 .....

Mercury 7.06E-01 .....
Molybdenum 2.68E-01 .....
Nickel 1.35E+02 __ D 6E-09 D 6E-09
Selenium 7.53E-01 .....
Thallium 1.23E+00 .....
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Table 18-23

Summary of Cancer Risk, Cantrai Tendency Exposure
All Chemicals with Associated Pathways - CaUEPA(Sitewide, Future Residential)

Scenario Time Frame: Future
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK

Ingestionof
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Vanadium 5.12E+01 .....
Zinc 1.37E+02 .....

Total Risk Across Soil 5E-05 2E-06 2E-07 2E-05 2E-07 1E-08 7E-05
Groundwater Volatile Organic Compounds

Accnaphthenc 1.00E-01 9.62E-06 --
Acenaphthylene 1.30E-OI 1.25E-05 -- --
Acetone 3.00E-03 3.12E-07 --
Anthracene 5.90E-02 2.20E-06 -- --
Benzene 1.37E-01 1.84E-04 IE-06 IE-06
Benzo(g,h,i)perylenc 3.70E-02 1.01E-06 --
Carbondisulfide 9.60E-04 5.46E-06 -- --
Dibenzofitran 6.00E-03 7.86E-08 -- --
1,2-Dichloroethane 3.00E-03 1.84E-06 8E-09 8E-09
Dichloromethane 3.10E-04 3.05E-07 6E- 11 6E-11
Ethylbenzene 5.20E-02 6.94E-05 -- --
Fluorene 4.50E-02 2.46E-06 -- --
4-Isopropyltaluene 1.50E-04 2.57E-07 -- --
Methane 3.00E+00 1.44E-04 -- --
Methylnaphthalene 1.00E-03 2.39E-07 -- --
MTBE 1.00E-03 5.13E-07 3E-ll 3E-l 1
Naphthalene 2.03E+00 5.26E-04 4E-06 4E-06
Phenanthrene 2.50E-01 2.20E-06 --
Pyrene 2.00E-01 5.47E-06 -- --
Styrene 5.00E-03 3.62E-06 -- --
Toluene 4.00E-02 5.56E-05 -- --
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Table 16-23
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - Csl/EPA (Sitewide, Future Residential)

Sce_rio Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child/Adult

EPC CANCER RISK
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chem|e_al Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
1,2,4-Trimothylbenzene 9.00E-03 8.89E-06 _
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 --
Xylcnes (total) 7.00E-02 9,57E-05

Total Risk Across Groundwater 0E+00 0E+00 0E4_0 0E+00 SE-06 0E+00 SE.06

Total Risk Acress All Media

and All Exposure Routes 5E-05 2E-06 2E.07 2E.05 5E.06 1E-08 7E-05

Notes:
aUnitsforsoilconcentrationsaremilligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsaremilligramsperliter(rag/L)
DUnitsforvaporphasearemilligramspercubicmeter(mg/rn=)

Acronyms/Abbreviations:
bgs- belowgroundsurface
Cal/EPA- CaliforniaEnvironmentalProtectionAgency
DDD- dichlorodiphenyldichloroethane
DDE- dichlorodiphonyldichloroethene
DOT- dichlorodiphenyttrichloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methyltert-butylether
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Table 16-24
Summary of Hazard Index, Central Tendency Exposure

All Chemicals with Associated Pathways- U.S. EPA (Sitewide, Future Residential)
, z

ScenarioTimeFrame: Future

iExposure Point: IRP Site 31, Sitewide
,Receptor Population: Residential

iReceptor Age: Child
is,

EPC HAZARD INDEX

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contacts Vaporu Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
0-7 feet bgs Volatile Organic Compounds
Soft Acenaphthene 3.92E-02 3.19E-06 3F,-06 5E-07 -- 2E-05 2E-06 3E-05

Acenaphthylene 2.98E-02 2.43E-06 2E-06 4E-07 -- 2E-05 1E-06 2E-05
Anthracene 6.81E-02 6.86E-07 1E-06 2E-07 _ IE-06 IE-07 2E-06
Benzene 2.73E-03 1.08E-05 3F_,-06 3E-07 -- 5E-04 5E-05 6E-04
Benzo(g,h,i)Perylene 2.96E-01 1.48E,-07 4F_.-05 7E-06 -- 2E-06 IE-06 5E-05
Dichloromethane 2.00E-03 7.87F,-06 1E-07 2F_,-08 -- 4E-06 4E-07 4E-06
Fluoreae 2.07E-02 4.51E-07 2D06 4E-07 -- 5E-06 6E-07 8E-06
2-Methylnaphthalcne 2.23E-02 8.22E-06 5E-06 8E-07 -- 4E-03 3E-04 4E-03
Naphthalene 3.77E-02 1.83E-05 8E-06 IF_,-06 -- 9E-03 4E-04 IE-02
Phenanthrenc 2.65E-01 2.67E-06 4F_,-06 6E-07 -- 4E-06 5E-07 9E-06
Pyrene 7.82E-01 3.92E-07 1E4)4 2E-05 -- 6E-06 3E-06 |E-04
Xylenes (total) 3.00E-03 1.18D05 6E-08 7E-09 -- 2E-04 7E-06 2E-04
Semivolatile Organic Compounds
Benzo(a)Aathracene 2.24E-01 3E-06 5E-07 2E-J0 8E-08 4E-06
Benzo(a)Pyrene 3.41E-01 5E-05 8E-06 4E-09 1E-06 6E-05
Benzo(b)Huoranthene 2.41E-01 3E-05 4E-06 2E-09 7F,-07 3E-05
Benzo(k)Fluoranthene 2.15E-01 2E-05 4E-06 2E-09 6E-07 3E-05
1,2-Benzphenanthracene 2.98E-01 4E-06 7E-07 3E-10 1E-07 5E-06
Dibenz(A,H)Anthracene 4.45E-02 6E-07 IE-07 5E-I1 2E-08 8E-07
Huoranthene 5.88E-01 6E-05 IE-05 5E-09 4E-06 8E-05
Indeno(l,2,3-C,D)Pyrene 2.86E-01 3E-05 5E-06 2E-09 1E-06 4E-05
Phenol 3.00E-01 4F_,-06 5F-,-07 3E-10 -- 5E-06
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Table 16-24

Summary of Hazard Index, Central Tendency Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

Scenario Time Frame: Future
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child

i

HAZARD INDEX
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medlnm Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Pesticides/Polychlorinated Biphenyls
Arocior 1016 1.99E-02 1E-03 2E-04 9E-08 2E-02 2E-02
Aroclor 1260 1.91E-02 4E-03 7E-04 3E-07 2E-02 2E-02
4,4-DDD 5.00E-03 4E-05 2F_06 3E-09 5E-04 5E-04
4,4-DDE 1.19E-02 1E-04 6F_,-06 8E-09 9E-04 l E-03
4,4-DDT 2.60E-03 2E-05 IE-06 2E-09 2E-04 2E-04
Dieldrin 5.00E-04 4F_A)5 5E-06 3E-09 7E-04 8E-04
Endosulfan Sulfate 4.00E-03 3E-06 3E-07 2E-10 1E-04 1E-04

Heptachlor 5.00E-04 4E-06 5E-07 3E-10 5E-05 5E-05
Metals

Antimony 2.10E+00 2E-02 3E-04 -- -- 2E-02
Arsenic 1.17E+01 2E-01 6E-03 -- 2E-02 2E-01
Barium 1.84E+02 4E-03 4E-05 4E-04 -- 4E-03

Beryllium 2.53E-01 5E-04 6F_,-06 2E-05 -- 6E-04
Cadmium 3.08E-01 3E-03 3E-06 -- 5E-03 8E-03
Chromium 6.38E+01 9E-02 1E-03 9E-03 -- IE-01
Cobalt 1.57E+01 3E-03 4E-05 9E-04 -- 4E-03

Copper 3.88E+01 4E-03 5E-05 -- -- 4E-03
Iron 3.86E+04 6E-01 6F_,-03 -- -- 6E-01
Lead 4.06E+01 .....

Mercury 7.06E-01 IE-02 1E-04 -- 2E-03 1E-02
Molybdenum 2.68E-01 2E-IM 3E-06 -- m 2E-04
Nickel 1.35E+02 3E-02 3E-04 -- 7E-03 4E-02
Selenium 7.53E-01 6E-04 7E-06 -- 2E-04 8E-04
Thallium 1.23E+00 8E-02 9E-04 -- -- 8E-02

i i i i



Table 16-24
Summary of Hazard Index, Central TendencyExposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)
i

[Scenario Time Frame: Future
[Exposure Point: IRP Site 31, Sitewide
[Receptor Population: Residential
[Receptor Al_e: Child

EPC HAZARD INDEX

Ingestion of
Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
Vanadium 5.12E+01 2E-01 3E-03 -- -- 2E-01
Zinc 1.37E+02 2E-03 2E-05 -- 2E-03 4E-03
Hazard Index Across Soil 1E+00 2E-02 1E-02 8E-02 IE-02 8E-04 IE+00

Groundwater Volatile Organic Compounds
Acenaphthene 1.00E-01 9.62E-06 7E-05 7E-05
Acenaphthylene 1.30E-01 1.25E-05 9E-05 9E-05
Acetone 3.00E-03 3.12E-07 2E-07 2E-07
Anthracene 5.90E-02 2.20E-06 3E-06 3E-06
Benzene 1.37F_1 1.84E-04 9E-03 9E-03
Benzo(g,h,i)perylene 3.70E-02 1.01E-06 2E-05 2E-05
Carbondisulfide 9.60E-04 5.46E-06 IE-05 IE-05
Dibenzofuran 6.00E.03 7.86E-08 2E-05 2E-05
1,2-Dichloroethane 3.00E-03 1.84E-06 6E-04 6E-04
Dichloromethane 3.10E-04 3.05E-07 2E-07 2E-07
Ethylbenzene 5.20E-02 6,94E-05 IE-04 IE-04
Fluorene 4.50E-02 2.46E-06 3E-05 3E-05

4-1sopropyltoluene 1.50E-04 2.57E-07 IE-06 IF_.-06

Methane 3.00E+00 1.44E-04 IE-04 IE-04
Methylnaphthalene 1.00E-03 2.39E-07 1E-04 1E-04
MTBE i.00E-03 5.13E-07 3E-07 3E-07
Naphthalene 2.03E+00 5.26E-04 3E-01 3E-01
Phenanthrene 2.50E-01 2.20E-06 3E-06 3E-06
Pyrene 2.00E-01 5.47E-06 8"E-05 8E-05
Styrene 5.00E-03 3.62E-06 6E-06 6E-06
Toluene 4.00E-02 5.56E-05 2E-05 2E-05i
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Table 16-24
Summary of Hazard Index, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Future Residential)

Scenario Time Frame: Future
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Residential
Receptor Age: Child

EPC HAZARD INDEX
Ingestion of

Exposure Direct Indoor Dermal Inhalation Homegrown Inhalation Inhalation Exposure

Medium Chemical Contact_ Vaporb Ingestion Contact of Dust Produce of Indoor Air of Outdoor Air Route Total
1,2,4-Trimethylb_zene 9.00E-03 8.89E-06 2E-03 2E-03
1,3,5-Trimethylbenzene 4.00E-03 4.00E-06 IE-03 IE-03
Xylenes (total) 7.00E-02 9.57E-05 IE-03 IE-03

Hazard Index Across Groundwater 0E+00 0E+00 0E+00 0E+00 3E-01 0E-H)0 3E-01

Hazard Index Across All Media

and All Exposure Routes 1E+00 2E-02 1E-02 8E-02 3E-01 8E.04 2E+00

Notes:

"Units for soilconcentrationsaremilligramsperkilogram(mg/kg);unitsforgroundwaterconcentrationsaremilligramsperliter(rag/L)
bUnitsforvaporphaseare milligramspercubicmeter(mg/n_)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichlorodiphenyldichlorcethane
DDE- dichlorodiphenyldichlorcethene
DOT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
MTBE- methyltert-butylether
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-25
Calculation of Cancer Risks, Reasonable Maximum Exposure

U.S. EPA (Sitewide, Construction)

Scen_to Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

i

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk

Ingestion Volatile Organic Comlmands
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
Soft Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- --

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 7.06E- 11 5.50E-02 4E- 12
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-0l mg/kg 2.96E-01 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 5. I']E-11 7.50E-03 4E- 13
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methyinaphthaleae 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --

Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- --
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 _ -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
Semivolatile Organic Compounds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 5.77E-09 7.30E-01 4E-09

Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 8.8 IE,-09 7.30E+00 6E-08
Benzo(b)Fluorantheae 2.4 IE-01 mg/kg 2.41E-01 mg/kg 2.41E-01 6.22E-09 7.30E-01 5E-09
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 5.55E-09 7.30E-02 4E-10

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 7.71E-09 7.30E-03 6E-I 1
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.15E-09 7.30E+00 8E-09
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- _

Indeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 7.38E-09 7.30E-01 5E-09
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- _
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Table 16-25

Calculation of Cancer Risks, Reasonable Maximum Exposure
U.S. EPA (Sitewide, ConstrucUon)

Scenario Time Frame: Future

Expesu_ Medium: Vadose Zone Soft (0-7 feet bgs), and Groundwater
Expesuro Point: IRP Site 31, Sitewide

Receptor Population: Construction
Receptor Age: Adult

Chemical Medium Medium Route Route EPC, Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/k_-day (mg/kg-day)"! Risk
Pesticides/Polychlorinated Bipheuyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 5.14E-10 7.00E-02 4E-I 1
Aroclor 1260 1.9IE-02 mg/kg 1.91E-02 mg/kg 1.91E-02 4.93E- 10 2.00E+00 IE-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.29E- l0 2.40E-01 3E- l 1

4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 3.08E- l0 3.40E-01 IE- 10
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6,72E- 11 3.40E-01 2E- 11
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E- ! 1 1.60E+01 2E- 10
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4,00E-03 m __ --
Heptaehlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E-11 4.50E+00 6E- 11
Metals

Antimony 2. t0E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E-tOl 3.02E-07 1.50E+O0 5E-07

Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 -- -- --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- --

Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 _ --

Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --

Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E402 -- -- --i
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Table 16-25
Calculation of Cancer Risks,ReasonableMaximumExposure

U.S. EPA (Sitewide,Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

llll

ii

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "t Risk
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 _ _ --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 _ _ --

Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 6E-07

l)eraml Volatile Organic Compounds
Contact Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --
Soll Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 _ -- --

Benzene 2.73E-03 mg/kg 2.73F,-03 mg/kg 2.73E-03 6.33E- 11 5.50E-02 4E- 12
Benzo(gJl,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 4.63E- 11 7.50E-03 4E- 13
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- -- --

Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 _ _ --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
Semivolatile Organic Compounds
Benzo(a)Anthraceae 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 7.76E-09 7.30E-01 6E-09

Benzo(a)Pyrene 3.41E-01 mg/kg. 3.41E-01 mg/kg 3.41E-01 1.18E-08 7.30E+00 9E-08
Benzo(b)Fiuoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 8.36E-09 7.30E-01 6E-09
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 7.46E-09 7.30E-02 5E-10
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Table 16-25
Calculationof CancerRisks, ReasonableMaximumExposure

U.S. EPA(Sitewide,Construction)

Scenm'io Time Frame: Future

Expom_ Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point; IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"1 Risk

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.04E-08 7.30E-03 8E-11
Dibenz(A,H)Anthracene. 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.55E-09 7.30E+00 IE-08
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- --
Indeno(1,2,3-C,l))Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 9.92E-09 7.30E-01 7E-09
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --
Pesticides/PolychlorinatedBiphenyis
Aroclor1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 6.91E-I0 7.00E-02 5E-11
Aroclor1260 1.9IE-02 mg/kg 1.91E-02 mg/kg 1.91E-02 6.63E-10 2.00E+00 IE-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 5.79E-I1 2.40E-01 1E- I 1
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.38E-10 3.40E-01 5E-11
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.01E-11 3.40E-01 IE-I 1
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E-11 1.60E+01 2E-10
EndosuifanSulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 _ --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E-l I 4.50E+00 5E-11
Metals

Antimony 2.10E+00 mg/kg 2.10E-t00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 8.11E-08 1.50E+00 IE-07
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 -- -- --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
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Table 16-25
Calculationof CancerRisks,ReasonableMaximumExposure

U.S.EPA(Sitewlde,Construction)

Scenario Time Fru_: l_t.re
Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation:Construction

ReceptorA[ge:Adult ,,,
iiiii ii

Chemical Medium Medium Route Route EPCSelected CancerSlope
Exposure of Potential EPC EPC EPC EPC forRisk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)q Risk
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 _ -- --
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01....
Mercury 7.06E-01 mg/kg 7,06E-01 mg/kg 7.06E-01 -- --
Molybdenum 2.68E-01 mg/kg •2.68E-01 mg/kg 2.68E-01 _ _
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --

Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 _ -- --
TOTAL 2E-07

Inhalation SemivolatileOrganicCompounds
of Benzo(a)Amhracene 2.24E-01 mg/kg 1.55E-07 mg/ma 1.55E-07 8.07E-11 7.30E-01 6E-11
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.37E-07 mg/m3 2.37E-07 1.23E-10 7.30E+00 9E-10

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.67EA27 mg/m3 1.67E-07 8.69E-11 7.30E-01 6E-II
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.49E-07 mg/m3 1.49E-07 7.75E-11 7.30E-02 6E-12
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.07E-07 mg/m3 2.07E-07 1.08E-!0 7.30E-03 8E-13
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.09E-08 mg/m3 3.09E-08 1.61E-11 7.30E+00 IE-10
Fluoranthene 5.88E-01 mg/kg 4.08E-07 mg/m3 4.08E-07 -- -- --
Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 1.98E-07 mg/m3 1.98E-07 1.03E-10 7.30E-01 BE-11
Phenol 3.00E-01 mg/kg 2.08E-07 mg/m3 2.08E-07 -- -- --
Pesticides/PolychlorinatedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.38E-08 mg/m3 1.38E-08 7.1BE-12 7.00E-02 5E-13
Aroclor1260. 1.91E-02 mg/kg 1.33E-08 mg/m3 1.33E-08 6.89E-12 2.00E+O0 IE-IIiii i
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Table 16-25

Calculation of Cancer Risks, Reasonable Maximum Exposure
U.S. EPA (Sitewide, Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Unlts Value ,Units Calculation mg/kg-day (mg/kg.day) "t Risk

4,4-DDD 5.00E-03 mg/kg 3.47E-09 mg/m3 3.47E-09 1.80E- 12 2.40E-01 4E- 13
4,4-DDE 1.19E-02 mg/kg 8.29E-09 mg/m3 8.29E-09 4.31E-12 3.40E-01 2E-12
4,4-DDT 2.60E-03 mg/kg 1.81E-09 mg/m3 1.81E-09 9.38E-13 3.40E-01 3E-13
Dieldrin 5.00EAM mg/kg 3.47E-10 mg/n_ 3.47E-10 1.80E-13 1.60E+01 3E-12
EndosulfanSulfate 4.00E-03 mg/kg 2.78E-09 mg/m3 2.78E-09 -- _ --
Heptachlor 5.00E-04 mg/kg 3.47E- 10 mg/m3 3.47E- 10 1.80E- 13 4.60E+00 8E- 13
Metals

Antimony 2.10E+00 mg/kg 1.46E-06 mg/ra3 1.46E-06 -- -- --
Arsenic 1.17E+01 mg/kg 8.11E-06 mg/ms 8.11E-06 4.21E-09 1.51E+01 6E-08
Barium 1.84E+02 mg/kg 1.28E-04 mg/m3 1.28E-04 -- -- m
Beryllium 2.53E-01 mg/kg 1.76[/-07 mg/n_ 1.76E-07 9.15E-11 8.40E+00 8E-10

Cadmium 3.08E-01 mg/kg 2.14E-07 mg/m3 2.14E-07 I.IIE-10 6.30E+00 7E-10
Chromium 6.38E+01 mg/kg 4.43E-05 mg/m3 4.43E-05 2.30E-08 4.20E+01 IE-06
Cobalt 1.57E+01 mg/kg 1.09E-05 mg/m3 1.09E-05 5.67E-09 9.80E+00 6E-08
Copper 3.88E+01 mg/kg 2.69E-05 mg/m_ 2.69E-05 -- -- --
Iron 3.86E+04 mg/kg 2.68E-02 mg/n_ 2.68E-02 -- -- --

Lead 4.06E+01 mg/kg 2.82E-05 mg/m_ 2.82E-05 -- --
Mercury 7.06E-01 mg/kg 4.90E-07 mg/r_ 4.90E-07 m ,- __
Molybdenum 2.68E-01 mg/kg 1.86E-07 mg/m_ 1.86E-07 -- -- --
Nickel 1.35E+02 mg/kg 9.39E-05 mg/ma 9.39E-05 4.88E-08 8.40E-01 4E-08

Selenium 7.53E-01 mg/kg 5.23E-07 mg/m_ 5.23E-07 -- --
Thallium 1.23E+00 mg/kg 8.57E-07 mg/m_ 8.57I/-07 -- -- --
Vanadium
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Table 16-25

Calculation of Cancer Risks, Reasonable Maximum Exposure
U.S. EPA (Sitewide, Construction)

i i

Scenario Time Frame: Future

Exposure Medium: Vadoee Zone Soil (0-7 feet lags), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Age: Adult
I III

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg.day (mg/kg-day) a Risk

Zinc 1.37E+02 mg/kg 9.49E-05 mg/ms 9.49E-05 -- -- --
TOTAL 1E-06

Inhalation Volatile Organic Compounds
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m3 2.15E-07 -- -- --
Outdoor Air Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 -- --
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/m3 9.75E-08 -- -- --
Soft Benzene 2.73E-03 mg/kg 1.00E-06 mg/m3 1.00E-06 5.20E- 10 2.73E-02 1E- 11

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/m3 7.78E-08 -- -- --
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/m3 8.0ZE-07 4.17E- 10 1.65E-03 7E- 13
Fluorene 2.07E-02 mg/kg 5.74E-08 mg/m3 5.74E-08 -- --
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/m3 5.16E-07 -- _ --
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m_ 8.7 IE-07 _ -- --
Pheaanthrene 2.65E-01 mg/kg 3.79E-07 mg/m_ 3.79E-07 -- -- --
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/ma 2.06E-07 -- -- --

Xylenes (total) 3.00E-03 mg/kg 4.92E-07 mg/m3 4.92I/-07 -- -- --
TOTAL 2E-11

, Total Risk Across All Exposure Routes/Pathways 2E-06

Acronyms/Abbreviations:
bgs- belowgroundsurface (mg/kg-day)"- kilogram-daypermilligram
DDD - dichlorediphenyldichloroethane mg/kg- milligramsper kilogram
DDE - dichlorediphenyldichloroethene mg/kg-day- milligramsperkilogram-day
DDT - dichiorodiphenyltrichloroethane mg/rn3 - milligramspercubicmeter
EPC - exposurepointconcentration U.S. EPA - UnitedStatesEnvironmentalProtectionAgency
IRP - InstallationRestorationProgram
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Table16-26
Calculationof CancerRisks,ReasonableMaximumExposure

Cal/EPA(Sitewkle,Construction)
i

Scenario Time Frame: Future

ExposureMedium:VadoseZoneSoil(0-7 feetbgs),andGroundwater
ExposurePoint: IRPSite31,Sitewide
ReceptorPopulation:Construction
ReceptorAge: Adult

i

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg.day (mg/kg-day) q Risk
Ingestion VolatileOrganicCompounds
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
Soil Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --

Anthracene 6.81E-02 mg/kg 6.8iE-02 mg/kg 6.81E-02 -- -- --
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 7.06E-11 1.00E-01 7E-12
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 5.17E-11 1.40E-02 7E-13
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- _ --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg&g 2.23E-02 -- _ --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 9.73E-10 1.20E-01 IE-10
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 _ _ --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 -- -- --
Xylenes(total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemivolatileOrganicCompounds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 5.77E-09 1.20E+O0 7E-09
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 8.81E-09 1.20E+01 IE-07
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 6.22E-09 1.20E+00 7E-09
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-0 l mg/kg 2.15E-01 5.55E-09 1.20E+00 7E-09
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 7.71E-09 I.20E-01 9E-10
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.15E-09 4.10E+00 5E-09
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 7.38E-09 1.20E+00 9E-09
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- -- --i
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Table 16-26

Calculation of Cancer Risks, Reasonable Maximum Exposure
Cal/EPA (Sitewide, Construction)

' Scenario Time Frame: Furore

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide

Receptor Population: Construction

Receptor A_e: Adult

i nmun

Chemical Medim Medium Route Route EPC Selected Cancer Slope
Exposure of Potentini EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg.day) "t Risk

Pesticides/Polyehlorinated Biphenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 5.14E- 10 5.00E+00 3E-09
Aroelor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 4.93E- 10 5.00E+00 2E-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.29E- 10 2.40E-01 313-11

4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 3.08E-10 3.40E-01 IE-10
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.72E- 11 3.40E-01 2E- 11
Dieldrin 5.0(O-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E- 11 1.60E+0 l 2E- 10
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- _ --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E- 11 4.10E+00 5E- 11
Metals

Antimony 2. LOE+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- --
Arsenic 1.17E+01 mg/kg 1.I7E+01 mg/kg 1.17E+01 3.02E-07 9.45E+00 3E-06
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- --
Beryllium 2.53E-01 mg/kg 2_53E-01 rag/kg 2.53E-01 -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 7.97E-09 3.80E-01 3E-09
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --

Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- --
Iron 3.86E+04 mg/kg 3.86E-t04 mg/kg 3.86E+04 -- -- --

Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68F_,-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel
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Table 16-26

Calculation of Cancer Risks, Reasonable Maximum Exposure
Cal/EPA (Sitewide, Construction)

ii

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor A_e: Adult

Chemical Medium Medim Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "! Risk

Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 3E-06

Dernml Voindle Organic Compounds
Contact Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 -- -- --
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --
Soil Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.8 IE-02 -- -- --

Beazene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 6.33E- 11 1.OOE-OI 6E- 12
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichloromethatm 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 4.63E- 11 1.40E-02 7E- 13
Fluoren¢ 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --

Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 1.31E-09 1.20E-01 2E-10
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.821/-01 mg/kg 7.82E-01 -- -- --
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00F_,-03 -- -- --
Semivolatile Orgaaic Compounds

Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 7.76E-09 1.20E+00 9E-09
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 1.18E-08 1.20E+01 IE-07
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 8.36E-09 1.20E+00 IE-08

Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 7.46E-09 1.20E+00 ,9E-09
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Table 16-26
Calculationof CancerRisks, ReasonableMaximumExposure

Cal/EPA(Sitewide,Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Alge: Adult

Chemical Medim Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) 4 Risk

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.04E-08 1.20E-01 IE-09
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.55E-09 4.10E+00 6E-09

Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
Indeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 9.92E-09 1.20E+00 IE-08
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 -- --
Pesticides/Polycidorinated Biphenyis
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 6.91E-I0 5.00E+00 4E-09
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 6.63E- l0 5.00E+00 3E-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.0(0-03 5.79E- 11 2.40E-01 IE-I l

4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.38E-10 3.40E-01 5E-I l
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.0 IE-I I 3.40E-01 IE-I 1
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- l I 1.60E+01 2E- l 0
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00F_,-03 -- -- --

Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- 11 4.10E+00 5E- 11
Metals

Antimony 2.10E-tO0 mg/kg 2.10F.,tO0 mg/kg 2.10E400 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 8.11E-08 9.45E+00 8E-07
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --

Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-0 l 7.14E- 11 3.80E-01 3E- 11
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 _ _ --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
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Table 16-26

Calculation of Cancer Risks, Reasonable Maximum Exposure
Cal/EPA (Sitewide, Construction)

SeemL,_OTime Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Age: Adult

Chemical Medim Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "l Risk

Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- -- --

Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 m __
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 m -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --

Vanadium 5.121/+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 1E-06

Inhalation Semivolatile Organic Compounds

of Benzo(a)Anthracene 2.24E-01 mg/kg 1.55E-07 mg/n_ 1.55E-07 8.07E-11 3.90E-01 3E-I 1
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.37E-07 mg/m3 2.37E-07 1.23E-10 3.90E+00 5E-10

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.67E-07 mg/m3 1.67E-07 8.69E-11 3.90E-01 3E-I 1
Benzo(k)Fluoranthene 2.15E-01 ing/kg 1.49E-07 mg/m3 1.49E-07 7.75E-11 3.90E-01 3E-I 1
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.0"/E-07 mg/m3 2.07E-07 1.08E- 10 3.90E-02 4E- 12

Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.09E-08 mg/m3 3.09E-08 1.61E-11 4.10E+00 7E- 11
Fluoranthene 5.88E-01 mg/kg 4.08E-07 mg/m_ 4.08E-07 -- -- --
Indeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 1.98E-07 mg/m3 1.98E-07 1.03E- 10 3.90E-01 4E-11

Phenol 3.00E-01 mg/kg 2.08E-07 mg/ma 2.08E-07 -- -- --
Pesticides/Polychlorinated Bipheuyls

Aroclor 1016 1.99E-02 mg/kg 1.38E-08 mg/m3 1.38E-08 7.18E-12 2.00E+00 IE-I 1
Aroclor 1260
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Table 16-26
Calculation of Cancer Risks, Reasonable Maximum Exposure

CaUEPA (Sitewide, Construction)

I i

ScenarioTime Frame: Future
Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor A_e: Adult
Ill I

Chemical Medium Medium Route Route EPC Selected CancerSlope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "! Risk
4,4-DDD 5.00E-03 mg/kg 3.47E-09 mg/n9 3.47E-09 I. 80E- 12 2.40E-01 4E- 13

4,4-DDE 1.19E-02 mg/kg 8.29E-09 mg/ma 8.29E-09 4.3 IE- 12 3.40E-01 2E- 12
4,4-DDT 2.60E-03 mg/kg 1.81E-09 mg/m3 1.81E-09 9.38E-13 3.40E-01 3E-13
Dieldrin 5.00E-04 mg/kg 3.47E- 10 rag/raP 3.47E- 10 1.80E- 13 1o60E+01 3E- 12
Endosulfan Sulfate 4.00E-03 mg/kg 2.78E-09 mg/m3 2.78E-09 -- -- --
Heptachlor 5.00E-04 mg/kg 3.47E-10 mg/mJ 3.47E-10 1.80E-13 4. IOE+O0 7E-13
Metals

Antimony 2. l 0E+00 mg/kg 1.46E,-06 mg/ms 1.46E-06 -- -- --
Arsenic 1.17E+O1 mg/kg 8.1 IE-06 rag/m3 8.11E-06 4.2 IE-09 1.20E+0 l 5E-08
Barium 1.84E+02 mg/kg 1.28E,-04 mg/n_ 1.28E-(M -- -- --
Beryllium 2.53E-01 mg/kg 1.76E-07 mg/ma 1.76E-07 9.I5E-11 8.40E+00 8E-10
Cadmium 3.08E-01 mg/kg 2.14E-07 mg/m3 2.14E-07 1.1IE- 10 1.50E+O1 2E-09
Chromium 6.38E+01 mg/kg 4.43E-05 mg/ma 4.43E-05 2.30E-08 7.40E+01 2E-06

Cobalt 1.57E+01 mg/kg 1.09E-05 mg/m3 1.09E-05 -- -- --
Copper 3.88E+01 mg/kg 2.69E-05 rag/ran 2.69E-05 -- -- --
Iron 3.86E+04 mg/kg 2.68E-02 mg/n,P 2.68E-02 -- -- --
Lead 4.06E+01 mghtg 2.82E-05 mg/m3 2.82E-05 -- -- --
Mercury 7.06E-01 mg/kg 4.90E-07 mg/ma 4.90E-07 -- -- --

Molybdenum 2.68E-01 mg/kg 1.86E-07 mg/m3 1.86E-07 -- -- --
Nickel 1.35E+02 mg/kg 9.39E,-05 rag/ma 9.39E-05 4.88E-08 9.10E-01 4E-08
Selenium 7.53E-01 mg/kg 5.23E-07 mg/n9 5.23E-07 -- -- --
Thallium 1.23E+00 mg/kg 8.57E-07 mg/m3 8.57E-07 -- -- --
Vanadium
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Table 16-26

Calculation of Cancer Risks, Reasonable Maximum Exposure
CaUEPA (Sitewide, Construction)

Scemrio Time Frame: Future

Exposure Medium: Yadoee Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Age: Adult

I II

Chemical Medium Medium Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "1 Risk
Zinc 1.37E+02 mg/kg 9.49E-05 mg/m3 9.49E-05 -- --

TOTAL 2E-06

Inhalation Volatile Organic Compounds

of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mgim3 2.liE-07 -- --
Outdoor Air Acenephthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 -- -- --
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/m3 9.75E-08 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.00E-06 rag/riP 1.00E-G6 5.20E- 10 1.00E-01 5E- 11

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/m3 7.78E-08 -- -- --
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/m3 8.02E-07 4.17E- 10 3.50E-03 2E- 12
Fluorene 2.071/-02 mg/kg 5.74E-08 mg/m3 5.74E-08 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/ma 5.16E-07 -- --
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m3 8.71E-07 4.53E-10 1.20E-01 5Eoll
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/ma 3.79E-07 -- --

Pyrene 7.82E-01 mg/kg 2.06E-07 mg/m3 2.06E-07 -- -- --
Xyicnes (total) 3.00E-03 mg/kg 4.92E-07 mg/nP 4.92E-07 _ -- --

TOTAL 1E-10

, Total Risk Across AHExposure Routes/Pathways 6E-06

Acronyms/Abbreviations:

bgs- belowgroundsurface IRP- installationRestorationProgram
Cal/EPA- CaliforniaEnvironmentalProtectionAgency (mg/kg-day)"- kilogram-daypermilligram
DDD- dichlorodiphenyldichloroethane mg/kg- milligramsper kilogram
DDE- dichiorodiphenyldichioroethene mg/kg-day- milligramsper kilogram-day
DDT- dichlorodiphenyltrichloroethane mg/m-_- milligramspercubicmeter
EPC - exposurepointconcentration
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Table 16-27

Calculation of Hazard Index, Reasonable Maximum Exposure
U.S. EPA (Sitewide, Construction)

i

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soll (0--7 feet bgs), and Groundwater
Expesure Point: IRP Site 31, Sitewide

Receptor Population: Construction
Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Reference
Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Ingestion Volatile Organic Compounds

of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 1.01E-08 6.00E-02 2E-07
Soft Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 7.70E-09 6.00E-02 [E-07

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 1.76E-08 3,00E-01 6E-08
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 7.06E- 10 4.00E-03 2E-07
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 7.64E-08 3.00E-02 3E-06

Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 5.17E- 10 6.00E-02 9E-09
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07F__2 5.34E-09 4.00E-02 IE-07
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 5.77E-09 2.00E-02 3E-07
Naphthalene 3.77E-02 mg/kg 3.77F_,-02 mg/kg 3.77E-02 9.73E-09 2.00E-02 5E-07
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 6.84E-08 3.00E-01 2E-07
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 2.02E-07 3.00E-02 7E-06
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 7.75E-10 2.00E-01 4E-09
Semivolatile Organic Compounds

Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 5.77E-08 3.00E-01 2E-07
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 8.81E-08 3.00E-02 3E-06
Benzo(b)Fluoraathene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.4 IE-01 6.22E-08 4.00E-02 2E-06
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 5.55E-08 4.00E-02 1E-06
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 7.71E-08 3.00E-01 3E-07

Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.15E-08 3.00E-01 4E-08
Fluoranthene 5.88E-01 mg/kg 5.88F_,-01 mg/kg 5.88E-01 1.52E-07 4.00E-02 4E-06
Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 7.38E-08 4.00E-02 2E-06
Phenol 3.0(O-01 mg/kg 3.00E-01 mg/kg 3.00E-01 7.75E-08 3.00E-01 3E-07

1 of 7



Table 16-27
Calculationof HazardIndex, ReasonableMaximumExposure

U.S. EPA (Sitewide,Construction)

i

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

, Receptor Age: Adult
|

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Pesticides/Polychlorinated Biphenyis
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 5.14E-09 7.00E-05 7E-05
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 4.93E-09 2.00E-05 2E-04

4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.29E-09 5.00E-04 3E-06
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 3.08E-09 5.00E-04 6E-06
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.72E-10 5.00E-04 IE-06
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E-10 5.00E-05 3E-06
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 1.03E-09 6.00E-03 2E-07
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E-10 5.00E-04 3E-07
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 5.42E,-07 4.00E-04 1E-03
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 3.02E-06 3.00E-04 1E-02
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 4.74E-05 2.00E-01 2E-04
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 6.55E-08 2.00E-03 3E-05

Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 7.9TE-08 5.00E-04 2E-04
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 1.65E-05 3.00E-03 5E-03
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 4.06E-06 2.00E-02 2E-04
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 1.00E-05 4.00E-02 3E-04

Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 9.98E-03 3.00E-01 3E-02
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 1.82E-07 3.00E-04 6E-04

Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 6.92E-08 5.00E-03 IE-05
Nickel 1.35E+02 mg!kg 1.35E+02 mg/kg 1.35E+02 3.49E-05 2.00E-02 2E-03

IIII I
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Table 16-27
Calculationof HazardIndex, ReasonableMaximumExposure

U.S. EPA (Sitewlde,Construction)

I &_enarioTimeFrame: Future

Exposure Medium:Vadoee Zone Soil (0--7feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Construction
Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg.day Quotient

Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 1.95E-07 5.00E-03 4E-05
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 3.19E-07 6.60E-05 5E-03
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 1.32E-05 1.00E-03 IE-O2
Zinc 1.37E+02 mg/kg 1.37I/+02 mg/kg 1.37E+02 3.53E-05 3.00E-01 IE-04

TOTAL 7E-02

Dermal Volatile Organic Compounds
Contact Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 1.36E-08 6.00E-02 2E-07
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 1.04E-08 6.00E-02 2E-07
Soll Anthracene 6.8 IE,-02 mg/kg 6.81E-02 mg/kg 6.81E-02 2.36E-08 3.00E-01 8E,-08

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 6.33E-10 4.00E-03 2E-07
Benzo(gJl, i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 1.03E-07 3.00E-02 3E-06
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 4.63E- 10 6.00E-02 8E-09
Fluorene 2.07F,-02 mg/kg 2.07E-02 mg/kg 2.07E-02 7.18E-09 4.00E-02 2E-07
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 7.75E-09 2.00E-02 4E-07
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 1.31E-08 2.00E-02 7E-07

Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 9.20E-08 3.00E-01 3E-07
Pyrene 7.82E-01 mg/kg 7.8213-01 mg/kg 7.82E-01 2.72E-07 3.00E-02 9E-06
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 6.95E- 10 2.00E-01 4E-09
Semivolatile Organic Compounds
Beazo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 7.76E-08 3.00E-01 3E-07

Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 1.18E-07 3.00E-02 4E-06
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 8.36E-08 4.00E-02 2E-06
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 7.46E-08 4.00E-02 2E-06
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Table 16-27
Calculationof Hazard Index,ReasonableMaximumExposure

U.S. EPA (Sitewide,Construction)

ScenarioTime Frame: Futare
Exposure Medium: Vadme Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Construction

Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.04E-07 3.00E-01 4E-07
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.55E-08 3.00E-01 5E-08
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88F_,-01 2.04E-07 4.00E-02 5E-06
Indeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86[:,-01 9.92E-08 4.00E-02 3E-06
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 6.95E-08 3.00E-01 2E-07

Pesticides/Polychiorinated Bipbenyis
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 6.91E-09 7.00E-05 IE-04
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 6.63E-09 2.00E-05 3E-04
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 5.79E-10 5.00E-04 IE-06
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.38E-09 5.00E-04 3E-06
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.01E-10 5.00E-04 6E-07
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- 10 5.00E-05 2E-06

Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 9.26E-10 6.00E-03 2E-07
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 I. 16E-10 5.00E-04 2E-07
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E-t430 4.86E-08 4.00E-04 1E-04
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 8.11E-07 3.00E-04 3E-03

Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 4.25E-06 2.00E-01 2E-05
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 5.87E-09 2.00E-03 3E-06
Cadmium 3.08E-01 mglkg 3.08E-01 mg/kg 3.08E-01 7.14E-10 5.00E-04 IE-06

Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 1.48E-06 3.00E-03 5E-04
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 3.64E-07 2.00E-02 2E-05
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Table 16-27

Calculation of Hazard Index, Reasonable Maximum Exposure
U.S. EPA (Sitewide, Construction)

i

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Age: Adult
i i

Chemical Medium Medium Route Route EPC Selected Reference

Expesure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 8.94E-04 3.00E-01 3E-03
Lead 4.06E401 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 1.63E-08 3.00E-04 5E-05
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 6.20E-09 5.00E-03 IE-06
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 3.13E-06 2.00E-02 2E-04
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 1.74E-08 5.00E-03 4E-06

Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 2.86E-08 6.60E-05 4E-04
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 1.19E-06 1.00E-03 1E-03
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37I/+02 3.16E-06 3.00E-01 IE-05

TOTAL 9E-03

Inhalation Semivolatile Organic Compounds
of Benzo(a)Anthracene 2.24E-01 mg/kg 1.55E-07 mg/m3 1.55F.,-07 8.07E-10 3.00E-01 3E-09
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.37E-07 mg/m3 2.37E-07 1.23E-09 3.00E-02 4E-08

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.67E-07 mg/m3 1.67E-07 8.69E-10 4.00E-02 2E-08
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.49E-07 mg/m3 1.49E-07 7.75E- 10 4.00E-02 2E-08

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.07E-07 mg/m3 2.07E-07 1.08E-09 3.00E-01 4E-09
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.09E-08 mg/m3 3.09E-08 1.61E- 10 3.00E-01 5E- 10
Fluoranthene 5.88E-01 mg/kg 4.08E-07 mg/m3 4.08E-07 2.12E-09 4.00E-02 5E-08
Indeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 1.98E,07 mg/m3 1.98E-07 1.03E-09 4.00E-02 3E-08

Phenol 3.00E-01 mg/kg 2.08E-07 mg/ma 2.08E-07 1.08E-09 3.00E-01 4E-09
PesticideslPolychlorinated Biphenyis
Aroelor 1016 1.99E-02 mg/kg 1.38E-08 mg/ma 1.38E-08 7.18E-11 7.00E-05 IE-06
Aroclor 1260 1.91E-02 mg/kg 1.33E-08 mg/m3 1.33E-08 6.89E-11 2.00E-05 3E-06
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Table 16-27
Calculationof HazardIndex, ReasonableMaximumExposure

U.S. EPA (Sitewide,Construction)

.....'Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

IIIII I

i ii i

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

J

4,4-DDD 5.00E-03 mg/kg 3.47E-09 mg/m3 3.47E-09 1.80E- 11 5.00E-04 4E-08

4,4-DDE 1.19E-02 mg/kg 8.29E-09 mg/m3 8.29E-09 4.31E-11 5.00E-04 9E-08
4,4-DDT 2.60E-03 mg/kg 1.81E-09 mg/m3 1.81E-09 9.38E-12 5.00E-04 2E-08
Dieldrin 5.00E-04 mg/kg 3.47E- 10 mg/m3 3.47E- 10 1.80E- 12 5.00E-05 4E-08
Endosulfan Sulfate 4.00E-03 mg/kg 2.78E,-09 mg/ma 2.78E-09 1.44E- 11 6.00E-03 2E-09

Heptachlor 5.00E-04 mg/kg 3.47E- 10 mg/ma 3.47E- 10 1.80E- 12 5.00E-04 4E-09
Metals

Antimony 2.10E+00 mg/kg 1.46E4)6 mg/m3 1.46E-06 -- -- --
Arsenic 1.17E+01 mg/kg 8.11E-06 mg/ms 8.11E-06 -- -- --
Barium 1.84E+02 mgikg 1.28E-04 mg/ms 1.28E-IM 6.63E-07 1.40E-IM 5E-03
Beryllium 2.53E-01 mg/kg 1.76E-07 mg/ms 1.76E-07 9.15E-10 5.71E-06 2E-04
Cadmium 3.08E-01 mg/kg 2.14E-07 mg/ms 2.14E-07 -- --
Chromium 6.38E+01 " mg/kg 4.43E-05 mg/ms 4.43E-05 2.30E-07 2.29E-06 IE-01

Cobalt 1.571/+01 mg/kg 1.09E-05 mg/ma 1.09E-05 5.67E-08 5.70E-06 IE-02
Copper 3.88E+01 mg/kg 2.69E-05 mg/rns 2.69E-05 -- -- --
Iron 3.86E+04 mg/kg 2.68E-02 mg/m3 2.68E-02 -- -- --
Lead 4.06E+01 mg/kg 2.82E-05 mg/ms 2.82E-05 m __ --

Mercury 7.06E-01 mg/kg 4.90E-07 mg/ms 4.90E-07 -- -- --
Molybdenum 2.68E-01 mg/kg 1.86E-07 mg/ms 1.86E-07 -- -- --
Nickel 1.35E+02 mg/kg 9.39E-05 mg/ms 9.39E-05 m -- --

Selenium 7.53E-01 mg/kg 5.23E-07 mg/ms 5.23E-07 w __ --
Thallium 1.23E+00 mg/kg 8.57E-07 mg/ms 8.57E-07 -- -- --
Vanadium 5.12E+01 mg/kg 3.56E-05 mg/ms 3.56E-05 _ -- --IIII
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Table16-27
Calculationof HazardIndex,ReasonableMaximumExposure

U.S.EPA(Sitewide,Construction)
i

ScenarioTimeFrame:Future
ExposureMedium:VadoeeZoneSoil(0-7 feetbgs),andGroundwater
ExposurePoint: IRPSite31,Sitewide
ReeeptorPopulation:Construction
ReceptorAge: Adult

i

i i i

Chemical Medium Medium Route Route EPCSelected Reference
Exposure ofPotential EPC EPC EPC EPC forRisk Intake Dose

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Zinc 1.37E+02 mg/kg 9.49E-05 mg/m3 9.49E-05 -- -- 0

TOTAL 1E-01
Inhalation VolatileOrganicCompounds
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m3 2.15E-07 1.12E-09 6.00E-02 2E-08
OutdoorAir Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/ms 1.64E-07 8.5IF_:I0 6.00E-02 IE-08

from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/ms 9.75E-08 5.07E-10 3.00E-01 2E-09
Soft Benzene 2.73E-03 mg/kg 1.00E-06 mg/ma 1.00E-06 5.20E-09 8.57E-03 6E-07

Benzo(g,h,i)Perylene 2.96D01 mg/kg 7.78E-08 mg/ma 7.78E-08 4.05E-I0 3.00E-02 1E-08
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/ms 8.02E-07 4.17E-09 8.60E-01 5E-09
Fluorene 2.07E-02 mg/kg 5.74E-08 mg/ms 5.74E-08 2.98E-10 4.00E-02 8E-09
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/ms 5.16E-07 2.68E-09 8.57E-04 3E-06
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/ms 8.71E-07 4.53E-09 8.57E-04 5E-06
Phenanthrene 2.65E-01 mg/kg 3.79E-07 mg/m_ 3.79E-07 1.97E-09 3.00E-01 7E-09
Pyren¢ 7.82E-01 mg/kg 2.06E-07 mg/ms 2.06E-07 1.07E-09 3.00E,02 4E-08
Xylenes(total) 3.00E-03 mg/kg 4.92I/-07 mg/ms 4.92E-07 2.56E-09 2.86E-02 9E-08

TOTAL 9E-06
Total Risk Across All Exposure Routes/Pathways 2E-01

Acronyms/Abbreviations:
bgs- belowgroundsurface mg/kg- milligramsperkilogram
DDD - dichlorodiphenyldichloroethane mg/kg-day- milligramsperkilogram-day
DDE- dichlorodiphenyldtchloroethene mg/nn_- milligramspercubicmeter
DDT - dichlorodiphenyltrichloroethane U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
EPC - exposurepointconcentration
IRP - Installation RestorationProgram
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Table 16-28
Calculationof CancerRisks, CentralTendencyExposure

U.S. EPA (Sitewide,Construction)

Scenario Time Frame: Future
ExposureMedium: VadoseZone Soil (0-7 feet bgs), and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Construction
ReceptorAge: Adult

Chemical Medium Medim Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mp_-day (mg/kg-day)q Risk
Ingemtion Volatile OrganicCompounds
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 _ _ --
Soil Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- _ --

Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- _ --
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 7.06E-11 5.50E-02 4E- 12
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 _ -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 5.17E-11 7.50E-03 4E-13
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 _ --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 -- -- --
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 _ --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 _ --
Xylenes(total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- --
SemivolatileOrganicCompounds
Bergo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 5.77E-09 7.30E-01 4E-09
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 8.81E-09 7.30E-K)0 6E-08
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 6.22E-09 7.30E-01 5E-09
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 5.55E-09 7.30E-02 4E-10
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 7.7 IE-09 7.30E-03 6E-11
Dibenz(A,H)Anthraeene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.15E-09 7.30E+00 8E-09
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 7.38E-09 7.30E-01 5E-09

Phenol 3.00E-01 mp_/kg 3.0(O-01 mg/kg 3.00E-01 -- -- , --
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Table 16-28
Calculationof Cancer Risks,CentralTendencyExposure

U.S. EPA (Sitewide,Construction)

Scemu-io Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet I_s), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

i

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/k_.day (mg/k_-day) "l Risk

Pesticides/Polyehlorinated Biphenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 5.14E-10 7.00E-02 4E-I 1
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 4.93E-10 2.00E+00 IE-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.29E- 10 2.40E-01 3E- 1l

4,4--DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 3.08E- 10 3.40E-01 1E- 10
4,4-DDT 2.0(0-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.72E- l 1 3.40E-01 2E- 11
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E- 11 1.60E+01 2E- 10
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --

Heptaehlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E- 11 4.50E+00 6E-11
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 3.02E-07 1.50E+00 5E-07
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 -- -- --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- _

Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- -- --
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 _ -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 _ -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- --
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Table 16-28

Calculation of Cancer Risks, Central Tendency Exposure
U.S. EPA (Sitewide, Construction)

IIIII

Scenario Time Frame: Fu_e

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

rams

Chemical Medim Medim Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "1 Risk

Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 _ --
Thallium 1.23E-tO0 mg/kg 1.23E+00 mg/kg 1.23E+00 _ -- --

Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- --

TOTAL 6E-07

Dermal Volatile Organic Compouads

Contact Aeenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 _ _ --
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 _ _
Soil Anthracene 6.81E-02 mg/kg 6.8IE-02 mg/kg 6.81E-02 -- -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 6.33E- 11 5.50E-02 412-12
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 4.63E-11 7.50E-03 4E-13
Fluorene 2.0712-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- _ --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3,77E-02 mg/kg 3.7TE-02 mg/kg 3.77E-02 _ --
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- --

Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 _ _
Xylenes(total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
Semivolatile Organic Compounds

Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 7.76E-09 7.30E-01 6E-09
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 1.18E-08 7.30E+00 9E-08
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 8.36E-09 7.30E-01 6E-09
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-OI mg/kg 2.15E-01 7.46E-09 7.30E-02 5E- 10
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Table 16-28
Calculation of Cancer Risks, CantmlTendencyExposure

U.S. EPA (Sitewide,Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

Chemical Medim Medium Route Route EPC Selected Cancer Slope

Exposure ofPotential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "! Risk
1,2-Benzphenanthrac,ene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.04E-08 7.30E-03 8E- 11
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.55E-09 7.30E+00 IE-08

Fiuoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --
Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 9.92E-09 7.30E-01 7E-09
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00F_,-01 -- -- --
Pesticides/Polyddorinated Biphenyls

Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 6.91E-I0 7.00E-02 5E-I I
Aroclor 1260 1.91E-02 mg/kg 1.91D02 mg/kg 1.91E-02 6.63E- 10 2.00E+00 IE-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 5.79E- 11 2.40E-01 IE-I 1
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.38E-10 3.40E-01 5E-ll
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.01E-I 1 3.40E-01 IE-I 1
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- 11 1.60E+01 2E- 10

Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- 11 4.50E+00 5E- 11
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17E+01 mg/kg 1.17E+OI mg/kg 1.17E+01 8.11E-08 1.50E+00 IE-07
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 -- -- --
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --

i Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
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Table 16-28

Calculation of Cancer Risks, Central Tendency Exposure
U.S. EPA (Sitewide, Construction)

i

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soft (0--7 feet bgs), and Groandwater
Exposure Point: IRP Site 31, Sitewide

Receptor Population: Construction

Receptor Age: Adult ,,

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "I Risk

Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- m
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --

Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- -- --
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 _ _ --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- _

TOTAL 2E-07

Inhalation Semivolatile Organic Compounds
of Benzo(a)Anthracene 2.24E-01 mg/kg 1.55E-07 rag/n9 1.55E-07 8.07E-11 7.30E-01 6E-11
Particulates Benzo(a)l_ene 3.41E-01 mg/kg 2.37E-07 mg/m3 2.37E-07 1.23E~10 7.30E+00 9E- 10

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.67E-07 mg/m3 1.67E-07 8.69E-11 7.30E-01 6E-11
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.49E-07 mg/m3 1.49E-07 7.75E- 11 7.30E-02 6E-12

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.07E-07 mg/ms 2.07E-07 1.08E- 10 7.30E-03 8E- 13
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.09E-08 mg/ms 3.09E-08 1.61E-I 1 7.30E+00 IE-10
Fluoranthene 5.88E-01 mg/kg 4.08E-07 mg/m3 4.08E-07 -- -- --

Indeno(1,2,3-C,D)Pyrene 2.86E-01 mg/kg 1.98E-07 mg/m5 1.98E-07 1.03E-10 7.30E-01 8E-I 1
Phenol 3.00E-01 mg/kg 2.08E-07 mg/m3 2.08E-07 -- -- --
Pesticides/Polychiorinated Biphenyls

Aroclor1016 1.99E-02 mg/kg 1.38E-08 mg/m3 1.38E-08 7.18E-12 7.00E-02 5E-13
1E-ll
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Table 16-28
Calculation of Cancer Risks, Central Tendency Exposure

U.S. EPA(Sitewide, Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0--7feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Construction
Receptor Age: Adult

Chemical Medium Medim Route Route EPC Selected Omcer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)4 Risk
4,4-DDD 5.00E-03 mg/kg 3.47E-09 mg/ma 3.47E-09 1.80E-12 2.40E-01 4E-13
4,4-DDE 1.19E-02 mg/kg 8.29E-09 mg/m3 8.29E-09 4.31E-12 3.40E-01 2E-12
4,4-DDT 2.60E-03 mg/kg 1.81E-09 mg/n_ 1.81E-09 9.38E-13 3.40E-01 3E-13
Dieldrin 5.00E-04 mg/kg 3.47E-10 mg/m_ 3.47E-10 1.80E-13 1.60E+01 3E-12
EndosulfanSulfate 4.00E-03 mg/kg 2.78E-09 mg/n_ 2.78E-09 -- -- --
Heptachlor 5.00E-04 mg/kg 3.47E-10 mg/ma 3.47E-10 1.80E-13 4.60E+00 8E-13
Metals
Antimony 2.10E+00 mg/kg 1.46E-06 mg/m3 1.46E-06 -- -- --
Arsenic 1.17E+01 mg/kg 8.11E-06 mg/m3 8.11E-06 4.2IE-09 1.5IE+01 6E-08
Barium 1.84E+02 mg/kg 1.28E-04 mg/m3 1.28E-04 -- --
Beryllium 2.53E-01 mg/kg 1.76E-07 mg/m3 1.76E-07 9.15E-11 8.40E+00 8E-IO
Cadmium 3.08E-01 mg/kg 2.14E-07 mg/ra5 2.14E-07 1.1IE-10 6.30E+00 7E-IO
Chromium 6.38E+01 mg/kg 4.43E-05 mg/m3 4.43E-05 2.30E-08 4.20E+01 IE-06
Cobalt 1.57E+01 mg/kg 1.09E-05 mg/m3 1.09E-05 5.67E-09 9.80E+00 6E-08
Copper 3.88E+01 mg/kg 2.69E-05 rag/n9 2.69E-05 -- -- --
Iron 3.86E+04 mg/kg 2.68E-02 mg/ma 2.68E-02 -- -- --
Lead 4.06E+01 mg/kg 2.82E-05 mg/aP 2.82E-05 -- -- --
Mercury 7.06E-01 mg/kg 4.90E-07 mg/m3 4.90E-07 -- -- --
Molybdenum 2.68E-01 mg/kg 1.86E-07 mg/m3 1.86E-07 -- -- --
Nickel 1.35E+02 mg/kg 9.39E-05 mg/m3 9.39E-05 4.88E--08 8.40E-01 4E-08
Selenium 7.53E-01 mg/kg 5.23E-07 mg/m3 5.23E-07 -- -- --
Thallium 1.23E+00 mg/kg 8.57E-07 mg/m3 8.57E-07 -- -- --
Vanadium 5.12E+01 mg/kg 3.56E-05 mg/m3 3.56E-05 -- -- --
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Table 16-28
Calculationof CancerRisks, CentralTendencyExposure

U.S. EPA (Sitewide,Construction)

Ill i

[ Scenario Time Frame: Future
[ Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groaudwater
| Exposure Point: IRP Site 31, Sitewide
] Receptor Population: Construction
| Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) 4 Risk

Zinc 1.37E+02 mg/kg 9.49E-05 mg/ma 9.49E-05 -- -- --
TOTAL IE-06

Inhalation Volatile Organic Compounds
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m3 2.15E-07 _ _ --
Outdoor Air Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 -- -- --
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/m3 9.75E-08 -- -- --
Soil Benzene 2.73E-03 mg/kg 1.0(O06 mg/ma 1.00E-06 5.20E- 10 2.73E-02 1E- 11

Benzo(g.h,i)Perylene 2.96E-01 mg/kg 7.78E-08 mg/ma 7.78E-08 -- -- --

Dichloromethane 2.00E-03 mg/kg 8.021/-07 mg/ma 8.02E-07 4.17E-10 1.65E-03 7E-13
Fluorene 2.07E-02 mg/kg 5.74E,-08 mg/m3 5.74E-08 _ -- --
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/m3 5.16E-07 -- --
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m3 8.71E-07 -- -- --
Phenanthrene 2.65E-01 mg/kg 3.79E,07 mg/ma 3.79E-07 -- --

Pyrene 7.82EA) 1 mg/kg 2.06E-07 mg/m3 2.06E-07 -- -- --
Xylenes (total) 3.00E-03 mg/kg 4.92E-07 mg/ma 4.92E-07 -- _ --

TOTAL 2E-I1

Total Risk Across All Exposure Routes/Pathways 2E-06

Acronyms/Abbreviations:
bgs- belowgroundsurface (mg/kg-day)"- kilogram-daypermilligram
DDD - dichlorodiphenyldichloroethane mg/kg- milligramsperkilogram
DDE- dichlorodiphenyldichloroethene mgJkg-day- milligramsperkilogram-day
DDT - dichlorodiphenyltdchloroethane mg/rrP- milligramsper cubicmeter
EPC - exposurepointconcentration U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
IRP- installationRestorationProgram
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Table 16-29
Calculation of Cancer Risks, CantmlTendencyExposure

CaVEPA(Sitewide,Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation n_g-day (mg/kg-day) "1 Risk

Ingestion VolatileOrganicCompoands
of Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 _ -- --

Soil Acenaphthylene 2.98E-02 mg/kg 2.98E,-02 mg/kg 2.98E-02 -- --
Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 _ _ --
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 7.06E- 11 1.00E-01 7E- 12

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E,-01 mg/kg 2.96E-01 -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 5.17E- I 1 1.40E-02 7E- 13
Fluorene 2107E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- -- --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 _ -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 9.73E-10 1.20E-01 IE-10
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- _ --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 _ -- --

Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 _ -- --
Semivolatile Organic Compounds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 5.77E-09 1.20E+00 7E-09
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 8.81E-09 1.20E+01 IE-07
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 6.22E-09 1.20E+00 7E-09

Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 5.55E-09 1.20E+00 7E-09
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 7.71E-09 1.20E-01 9E-10
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.15E-09 4.10E+00 5E-09
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- --
Indeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 7.38E-09 1.20E+00 9E-09

Phenol 3.00E-01 mg/kg 3.00E-O 1 mg/kg 3.00E-01 -- -- --
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Table16-29
Calculation of CancerRisks,Central TendencyExposure

Cal/EPA(Sltewide,Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide

Receptor Population: Construction
Receptor Age: Adult

II

Chemical Medium Medim Route Route EPC Selected Cancer Slope
Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "l Risk
Pesticides/Polychlorinated Bipbenyis

Aroelor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 5.14E- 10 5.00E+00 3E-09

Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 4.93E-10 5.00E+00 2E-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.29E- 10 2.40E-01 3E- 11
4,4-DDE I. 19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 3.08E- l0 3.40E-01 IE- l0
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6.72E- 11 3.40E-01 2E-1 i
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E- 11 1.60E+01 2E- 10

Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptaehlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.0(O-04 1.29E- 11 4. l 0E+00 5E- l l
Metals

Antimony 2.10E+O0 mg/kg 2.10E+00 mg/kg 2.10E+00 -- -- --
Arsenic 1.17[/+01 mg/kg 1.17[/+0 1 mg/kg 1.17E+0 1 3.02E-07 9.45E+00 3E-06
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- -- --

Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 7.97E-09 3.80E-01 3E-09
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --
Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- -- --
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- m __
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
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Table16-29
Calculationof CancerRisks,CentralTendencyExposure

Cai/EPA(Sitewide,Construction)
i

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Comtruction
ReceptorAge: Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure ofPotential EPC EPC EPC EPC forRisk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "1 Risk

Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- _
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 -- -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 _ --
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 3E.06
Dermal VolatileOrganicCompounds
Contact Acenaphthene 3.92E-02 mg/kg 3.92E-02 mg/kg 3.92E-02 _ --
with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 -- -- --
Soil Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 -- -- --

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 6.33E-11 1.00E-01 6E-12
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 -- -- --
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 4.63E-11 1.40E-02 7E-13
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 -- _ --
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 -- -- --
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 1.31E-09 1.20E-01 2E-10
Phenanthrcne 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 -- -- --
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01....
Xylenes(total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 -- -- --
SemivolalfleOrganicCompounds
Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 7.76E-09 1.20E+00 9E-09
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg0cg 3.41E-01 1.18E-08 1.20E+01 1E-07
Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 8.36E-09 1.20E+00 IE-08
Benzo(k)Fluoranthene
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Table 16-29

Calculation of Cancer Risks, Central Tendency Exposure
CelREPA(Sltewide, Construction)

'"Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0--7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

II I I

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential F.,PC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "! Risk

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.04E-08 1.20E-01 IE-09
Dibenz(A J-I)Anthracene 4.45E-02 mg/kg 4.45F,-02 mg/kg 4.45E-02 1.55E-09 4.10E+00 6E-09
Ftuoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 -- -- --

Indeno(l,2,3-C,D)Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 9.92E-09 1.20E+00 IE-08
Phenol 3.00E-01 mg/kg 3.00E-Ol mg/kg 3.00E-01 -- --
Pesticides/Polychlarinated Biphenyls
Aro¢lor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 6.91E-10 5.00E+00 4E-09

Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 6.63E-10 5.0(0+00 3E-09
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 5.79E- 11 2.40E-01 1E- 11
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.38E- 10 3.40E-01 5E- 11
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.01 E-11 3.40E-01 1E- 11
Dieldrin 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- 11 1.60E+01 2E- 10

Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 -- -- --
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- 11 4.10E+O0 5E- 11
Metals

Antimony 2.10E+00 mg/kg 2.10E-tO0 mg/kg 2.10E+00 -- -- --

Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 8.11E-08 9.45E+00 8E-07
Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 -- --

Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 -- -- --

Cadmium 3.08F_,-01 mg/kg 3.08E-01 mg/kg 3.08E-01 7.14E-11 3.80E-0l 3E-II
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 -- -- --
Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 -- -- --

..... Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 -- -- --
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Table 16-29
Calculation of Cancer Risks, Central Tendency Exposure

Cal/EPA(Sitewide,Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

Chemical Medim Medim Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)"1 Risk

Iron 3.86E+04 mg/kg 3.86E+04 mg/kg 3.86E+04 -- _ --
Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E401 -- -- --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 -- -- --
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 -- -- --
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 -- -- --
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 -- _ --
Thallium 1.23E400 mg/kg 1.23E+00 mg/kg 1.23E+00 -- --
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 -- -- --
Zinc 1.37E+02 mg/kg 1,37E+02 mg/kg 1.37E+02 -- -- --

TOTAL 1E-06
Inhaladon SemivolatileOrganic Compounds
of Benzo(a)Anthracene 2.24E-01 mg/kg 1.55E-07 mg/m_ 1.55E-07 8.07E-11 3.90E-01 3E-11
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.37E-07 mg/m3 2.37E-07 1.23E-10 3.90E+00 5E-10

Benzo(b)Fiuoranthene 2.41E-01 mg/kg 1.67E-07 mg/r_ 1.67E-07 8.69E-11 3.90E-01 3E-I 1
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.49E-07 mg/m3 1.49E-07 7.75E-11 3.90E-01 3E-11
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.07E-07 mg/m3 2.07E-07 1.08E-10 3.90E-02 4E-12
Dibenz(A,I-l)Anthracene 4.45E-02 mg/kg 3.09E-08 mg/m3 3.09E-08 1.61E-11 4.10E+00 7E-l 1
Fiuoranthene 5.88E-01 mg/kg 4.08E-07 mg/ma 4.08E-07 -- -- --
Indeno(1,2,3-Cd))Pyrene 2.86E-01 mg/kg 1.98E-07 mg/m3 1.98E-07 1.03E-10 3.90E-01 4E-11
Phenol 3.00E-01 mg/kg 2,08E-07 mg/ma 2.08E-07 -- -- --
Pestlcides/PolychlorinatedBiphenyls
Aroclor1016 1.99E-02 mg/kg 1.38E-08 mg/n_ 1.38E-08 7.18E-12 2.00E+00 1E-I1
Aroclor 1260 1.91E-02 mg/kg 1.33E-08 mg/n¢ 1.33E-08 6.89E-12 2.00E+00 IE-I 1
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Table 16-28
Calculationof CancerRisks, CentralTendencyExposure

Cal/EPA(Sitewide,Construction)

Scenario Time Frame: Fature

Exposure Medium: Vadese Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC KPC for Risk Intake Factor Cancer
Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day)': Risk

4,4-DDD 5.00E-03 mg/kg 3.47E-09 mg/ms 3.47E-09 1.80E-12 2.40E-01 4E- 13
4,4-DDE 1.19E-02 mg/kg 8.29E-09 mg/m3 8.29E-09 4.31E-12 3.40E-01 2E-12

4,4-DDT 2.60E-03 mg/kg 1.81E-09 mg/m3 1.8IE-09 9.38E- 13 3.40E-01 3E- 13
Dieldrin 5.00E-04 mg/kg 3.47E-10 mg/m_ 3.47E-10 1.80E-13 1.60E+01 3E-12
Endosulfan Sulfate 4.00D03 mg/kg 2.78E-09 mg/m3 2.78E-09 -- _ --
Heptachlor 5.00E-04 mg/kg 3.47E-10 mg/m3 3.47E-10 1.80E-13 4.10E+O0 7E-13
Metals

Antimony 2.10E+00 mg/kg 1.46E-06 mg/m3 1.46E-06 -- -- m
Arsenic 1.17E+01 mg/kg 8.11E-06 mg/m3 8.11E-06 4.21E-09 1.20E+01 5E-08
Barium 1.84E+02 mg/kg 1.28E-04 mg/m3 1.28E-04 -- _
Beryllium 2.53E-01 mg/kg 1.76E-07 mg/m_ 1.76E-07 9.15E-11 8.40E+00 8E-10
Cadmium 3.08E-01 mg/kg 2.14E-07 mg/ma 2.14E-07 1.1IE-IO 1.50E+O1 2E-09
Chromium 6.38E+01 mg/kg 4.43E-05 mg/ma 4.43E-05 2.30E-08 7.40E+01 2E-06

Cobalt 1.57E+01 mg/kg 1.09E-05 mg/m3 1.09E-05 w __
Copper 3.88E+01 mg/kg 2.69E-05 mg/m3 2.69E-05 -- -- --
Iron 3.86E+04 mg/kg 2.68E-02 mg/m3 2.68E-02 m --
Iead 4.06E+01 mg/kg 2.82E-05 mg/n_ 2.82E-05 -- -- --

Mercury 7.06E-01 mg/kg 4.90E-07 mg/m3 4.90E-07 -- -- --
Molybdenum 2.68E-01 mg/kg 1.86E-07 mg/m3 1.86E-07 _ -- --
Nickel 1.35E+02 mg/kg 9.39E-05 mg/m3 9.39E-05 4.88E-08 9. IOE-01 4E-08

Selenium 7.53E-01 mg/kg 5.23E-07 mg/m3 5.23E-07 -- -- --
Thallium 1.23E+00 mg/kg 8.57E-07 mg/ma 8.57E-07 -- -- --
Vanadium
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Table 16-29

Calculation of Cancer Risks, Central Tendency Exposure
Cal/EPA (Sitewide, Construction)

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Cancer Slope

Exposure of Potential EPC EPC EPC EPC for Risk Intake Factor Cancer

Route Concern Value Units Value Units Calculation mg/kg-day (mg/kg-day) "l Risk
Zinc 1.37E+02 mg/kg 9.49E-05 mg/m3 9.49E-05 -- --

TOTAL 2E-06

Inhalation Volatile Organic Compounds
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m_ 2.15E-07 -- -- --
Outdoor Air Acenaphthylene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 -- --
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/m3 9.75E-08 -- m __

Soil Benzene 2.73E-03 mg/kg 1.00E-06 mg/m3 1.00E-06 5.20E- 10 1.00E-01 5E- 1l
Benzo(g,h,i)Perylenc 2.96E-01 mg/kg 7.78E-08 mg/m3 7.78E-08 -- -- --
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/m_ 8.02E-07 4.17E- 10 3.50E-03 2E- 12
Fluorene 2.07E-02 mg/kg 5.74E-08 mg/m3 5.74E-08 _ --
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/mJ 5.16E-07 ....
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m3 8.71E-07 4.53E- 10 1.20E-01 5E-11
Phenanthrene 2.65E-01 mg/kg 3,79E-07 mg/m3 3.79E-07 -- _ --
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/n_ 2.06E-07 -- -- --
Xylencs (total) 3.00E-03 mg/kg 4.92E-07 mg/m3 4.92E-07 -- _

TOTAL 1E-10

Total Risk Across All Exposure Routes/Pathways 6E-06

Acronyms/Abbreviations:
bgs- belowgroundsurface IRP- InstallationRestorationProgram
CaI/EPA- CaliforniaEnvironmentalProtectionAgency (mg/kg-day)"- Idlogram-daypermilligram
DDD- dichlorodiphenyldichloroethane mg/kg- milligramsperkilogram
DDE- dichlorodiphenyldichloroethene mg/kg-day- milligramsperkilogram-day
DDT- dichlorodiphenyltdchloroethane mg/ma- milligramspercubicmeter
EPC - exposurepointconcentration
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Table 16-30

Calculation of Hazard Index, Central Tendency Exposure
U.S. EPA (Sitewide, Construction)

ii

ScenarioTimeFrame:Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Age: Adult

III II II

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day m_-day Quotient
Ingestion Volatile Organic Comlmunds
of Acenaphthene 3.92F.A)2 mg/kg 3.92E-02 mg/kg 3.92E-02 1.0IE-08 6.00E-02 2E-07

Soil Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 7.70E-09 6.00E-02 IE-07
Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 1.76E-08 3.00E-01 6E-08
Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73D03 7.06E-10 4.00E-03 2E-07
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 7.64E-08 3.00E-02 3E-06
Dichloromethane 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 5.17E-10 6.00E-02 9E-09
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 5.34E-09 4.00E-02 1E-07

2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 5.77E-09 2.00E-02 3E-07
Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.77E-02 9.73E-09 2.00E-02 5E-07
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 6.84E-08 3.OOE-OI 2E-07
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 2.02E-07 3.00E-02 7E-06
Xylenes(total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 7.75E-10 2.00E-01 4E-09
Semivolatile Organic Compounds

Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 5.77E-08 3.00E-01 2E-07
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 8.81E-08 3.00E-02 3E-06
Benzo(b)Fluoranthene 2.411/-01 mg/kg 2.41F_,-01 mg/kg 2.41E-01 6.22E-08 4.00E-02 2E-06
Benzo(k)Fluoranthene 2.15E-01 mg/kg 2.15E-01 mg/kg 2.15E-01 5.55E-08 4.00E-02 1E-06
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 7.71E-08 3.00E-01 3E-07
Dibenz(A,I-l)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45E-02 1.15E-08 3.00E-01 4E-08
Fluoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 1.52E-07 4.00E-02 4E-06

Indeno( 1,2,3-C,D)Pyreae 2.86E-01 mg/kg 2.86E-0l mg/kg 2.86E-01 7.38E-08 4.00E-02 2E-06
Phenol
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Table 16-30
Calculation of Hazard Index, Central Tendency Exposure

U.S. EPA (Sitewide, Construction)

Scenario Time Frame: Future

Exposure Medium: Vadoee Zone Soil (0--7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Age: Adult

Chemical Medium Medim Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation n_,/kg-day mg/kg-day Quotient
Pesficides_olyehlorinated Biphenyls
Aroclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 5.14E-09 7.00E-05 7E-05
Aroclor 1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.9IE-02 4.93E-09 2.00E-05 2E-04
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 1.29E-09 5.00E-04 3E-06

4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.i9E-02 3.08E-09 5.00E-04 6E-06
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 6,72F_,-10 5.00E-04 IE-06
Dieldrin 5.00E-(M mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E- 10 5.00E-05 3E-06
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 1.03E-09 6.00E-03 2E-07
Heptachlor 5.00E-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.29E- 10 5.00E-04 3E-07
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2,10E+00 5.42E-07 4.00E-04 1E-03
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 3.02E-06 3.00E-04 1E-02

Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 4.74E-05 2.00E-01 2E-04
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 6.55E-08 2.00E-03 3E-05
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 7.97E-08 5.00E-04 2E-04
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 1.65E-05 3.00E-03 5E-03
Cobalt 1.57E401 mg/kg 1.57E+01 mg/kg 1.57E+01 4.06E-06 2.00E-02 2E-04

Copper 3.88E+01 mg/kg 3.88E+01 mg/kg 3.88E+01 1.00E-05 4.00E-02 3E-04
Iron 3.86E+04 mg/kg 3.86E-t04 mg/kg 3.86E+04 9.98E-03 3.00E-01 3E-02
Lead 4.06E-tO1 mg/kg 4.06E+01 mg/kg 4.06E+01 -- -- --

Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 1.82E-07 3.00E-04 6E-04
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 6.92E-08 5.00E-03 IE-05
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 3.49E-05 2.00E-02 2E-03
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Table 16-30

Calculation of Hazard Index, Central Tendency Exposure
U.S. EPA (Sitewide, Construction)

i ii i mi

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide

Receptor Population: Construction

Receptor Age: Adult

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 1.95E-07 5.00E-03 4E-05
Thallium 1.23E+00 mg/kg 1.23E+00 mg/kg 1.23E+00 3.19E-07 6.60E-05 5E-03
Vanadium 5.1ZE+01 mg/kg 5.12E+01 mg/kg 5.12E+01 1.32E-05 1.00E-03 IE-02

Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 3.53E-05 3.00E-01 IE-04
TOTAL 7E.02

Dermal Volatile Orguk Compounds

Contact Acenaphthene 3.92E,-02 mg/kg 3.92E-02 mg/kg 3.92E-02 1.36E-08 6.00E-02 2E-07

with Acenaphthylene 2.98E-02 mg/kg 2.98E-02 mg/kg 2.98E-02 1.04E-08 6.00E-02 2E-07
Soil Anthracene 6.81E-02 mg/kg 6.81E-02 mg/kg 6.81E-02 2.36E-08 3.00E-01 8E-08

Benzene 2.73E-03 mg/kg 2.73E-03 mg/kg 2.73E-03 6.33E- l0 4.00E-03 2E-07
Benzo(g,h,i)Perylene 2.96E-01 mg/kg 2.96E-01 mg/kg 2.96E-01 1.03E-07 3.00E-02 3E-06
Dichloromethaae 2.00E-03 mg/kg 2.00E-03 mg/kg 2.00E-03 4.63E- 10 6.00E-02 8E-09
Fluorene 2.07E-02 mg/kg 2.07E-02 mg/kg 2.07E-02 7.18E-09 4.00E-02 2E-07
2-Methylnaphthalene 2.23E-02 mg/kg 2.23E-02 mg/kg 2.23E-02 7.75E-09 2.00E-02 4E-07

Naphthalene 3.77E-02 mg/kg 3.77E-02 mg/kg 3.7TE-02 1.3IE-08 2.00E-02 7E-07
Phenanthrene 2.65E-01 mg/kg 2.65E-01 mg/kg 2.65E-01 9.20E-08 3.00E-01 3E-07
Pyrene 7.82E-01 mg/kg 7.82E-01 mg/kg 7.82E-01 2.72E-07 3.00E-02 9E-06
Xylenes (total) 3.00E-03 mg/kg 3.00E-03 mg/kg 3.00E-03 6.95E- l0 2.00E-01 4E-09
Semivolatile Organic Compounds

Benzo(a)Anthracene 2.24E-01 mg/kg 2.24E-01 mg/kg 2.24E-01 7.76E-08 3.00E-01 3E-07
Benzo(a)Pyrene 3.41E-01 mg/kg 3.41E-01 mg/kg 3.41E-01 1.18E-07 3.00E-02 4E-06

Benzo(b)Fluoranthene 2.41E-01 mg/kg 2.41E-01 mg/kg 2.41E-01 8.36E-08 4.00E-02 2E-06
Benzo(k)Fluorantheneii
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Table 16-30

Calculation of Hazard Index, Central Tendency Exposure
U.S. EPA (Sitewide, Construction)

i t

_mL"io Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

Receptor Age: Adult

I II I

Chemical Medium Medim Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

1,2-Benzphenanthracene 2.98E-01 mg/kg 2.98E-01 mg/kg 2.98E-01 1.04E-07 3.00E-01 4E-07
Dibenz(A,H)Anthracene 4.45E-02 mg/kg 4.45E-02 mg/kg 4.45D02 1.55E-08 3.00E-01 5E-08
Fiuoranthene 5.88E-01 mg/kg 5.88E-01 mg/kg 5.88E-01 2.04E-07 4.00E-02 5E-06
Indeno(1,2,3-C J))Pyrene 2.86E-01 mg/kg 2.86E-01 mg/kg 2.86E-01 9.92E-08 4.00E-02 3E-06
Phenol 3.00E-01 mg/kg 3.00E-01 mg/kg 3.00E-01 6.95E-08 3.00E-01 2E-07
Pesticides/Polyehlorinated Biphenyis
Amclor 1016 1.99E-02 mg/kg 1.99E-02 mg/kg 1.99E-02 6.9 IE-09 7.00E-05 IE-04

Aroclor1260 1.91E-02 mg/kg 1.91E-02 mg/kg 1.91E-02 6.63E-09 2.00E-05 3E-04
4,4-DDD 5.00E-03 mg/kg 5.00E-03 mg/kg 5.00E-03 5.79E-10 5.00E-04 1E-06
4,4-DDE 1.19E-02 mg/kg 1.19E-02 mg/kg 1.19E-02 1.38E-09 5.00E-04 3E-06
4,4-DDT 2.60E-03 mg/kg 2.60E-03 mg/kg 2.60E-03 3.01E-10 5.00E-04 6E-07
Dieldrin 5.0(O-04 mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- 10 5.00E-05 2E-06
Endosulfan Sulfate 4.00E-03 mg/kg 4.00E-03 mg/kg 4.00E-03 9.26E-10 6.00E-03 2E-07

Heptaehlor 5.00E-4M mg/kg 5.00E-04 mg/kg 5.00E-04 1.16E- 10 5.00E-04 2E-07
Metals

Antimony 2.10E+00 mg/kg 2.10E+00 mg/kg 2.10E+00 4.86E-08 4.00E-04 IE-04
Arsenic 1.17E+01 mg/kg 1.17E+01 mg/kg 1.17E+01 8.11E-07 3.00E-04 3E-03

Barium 1.84E+02 mg/kg 1.84E+02 mg/kg 1.84E+02 4.25E-06 2.00E-01 2E-05
Beryllium 2.53E-01 mg/kg 2.53E-01 mg/kg 2.53E-01 5.87E-09 2.00E-03 3E-06
Cadmium 3.08E-01 mg/kg 3.08E-01 mg/kg 3.08E-01 7.14E-10 5.00E-04 IE-06
Chromium 6.38E+01 mg/kg 6.38E+01 mg/kg 6.38E+01 1.48E-06 3.00E-03 5E-04

Cobalt 1.57E+01 mg/kg 1.57E+01 mg/kg 1.57E+01 3.64E-07 2.00E-02 2E-05
Copper
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Table 16-30

Calculation of Hazard Index, Central Tendency Exposure
U.S. EPA (Sitewide, Construction)

i

Scenario Time Frame: Future

Exposure Medium: Vadose Zone Soil (0-7 feet bgs), and Groundwater

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

i

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient
Iron 3.86E+04 mg/kg 3.86E+04 mg4cg 3.86E+04 8.94E-04 3.00E-01 3E-03

Lead 4.06E+01 mg/kg 4.06E+01 mg/kg 4.06E+01 -- _ --
Mercury 7.06E-01 mg/kg 7.06E-01 mg/kg 7.06E-01 1.63E-08 3.00E-04 5E-05
Molybdenum 2.68E-01 mg/kg 2.68E-01 mg/kg 2.68E-01 6.20E-09 5.00E-03 lE-06
Nickel 1.35E+02 mg/kg 1.35E+02 mg/kg 1.35E+02 3.13E-06 2.00E-02 2E-04

Selenium 7.53E-01 mg/kg 7.53E-01 mg/kg 7.53E-01 1.74E-08 5.00E-03 4E-06
Thallium 1.23E+00 mg/kg 1.23E400 mg/kg 1.23E+00 2.86E-08 6.60E-05 4E-04
Vanadium 5.12E+01 mg/kg 5.12E+01 mg/kg 5.12E+01 1.19E-06 1.00E,-03 1E-03
Zinc 1.37E+02 mg/kg 1.37E+02 mg/kg 1.37E+02 3.16E-06 3.00E-01 1E-05

TOTAL 9E-03
Inhalation Semivolatile Organic Compounds

of Benzo(a)Anthrac, ene 2.24E-01 mg/kg 1.55E-07 mg/m3 1.55E-07 8.07E-10 3.00E-01 3E-09
Particulates Benzo(a)Pyrene 3.41E-01 mg/kg 2.37E-07 mg/ma 2.37E-07 1.23E-09 3.00E-02 4E-08

Benzo(b)Fluoranthene 2.41E-01 mg/kg 1.67E-07 mg/ma 1.67E-07 8.69E- 10 4.00E-02 2E-08
Benzo(k)Fluoranthene 2.15E-01 mg/kg 1.49E-07 mg/ms 1.49E-07 7.75E-10 4.00E-02 2E-08
1,2-Benzphenanthracene 2.98E-01 mg/kg 2.07E-07 mg/ms 2.07E-07 1.08E-09 3.00E-01 4E-09

Dibenz(A,H)Anthracene 4.45E-02 mg/kg 3.09E-08 mg/m_ 3.09E-08 1.61E- 10 3.00E-01 5E- 10
Fluoranthene 5.88E-01 mg/kg 4.08E-07 mg/m3 4.08E-07 2.12E-09 4.00E-02 5E-08
lndeno( 1,2,3-C,D)Pyrene 2.86E-01 mg/kg 1.98E-07 mg/m3 1.98E-07 1.03E-09 4.00E-02 3E-08
Phenol 3.00E-01 mg/kg 2.08E-07 mg/m3 2.08E-07 1.08E-09 3.00E-01 4E-09
Pesticides/Polychlorinated Biphenyls

Aroclor 1016 1.99E-02 mg/kg 1.38E-08 mg/ms 1.38E-08 7.18E- 11 7.00E-05 IE-06
Aroclor 1260 1.91E-02 mg/kg 1.33E-08 mg/m3 1.33E-08 6.89E- 11 2.00E-05 3E-06
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Table 16-30
Calculation of HazardIndex,CentralTendencyExposure

U.S. EPA(Sitewide,Construction)

Scenario Time Frame: Furore
Expmm M_lium: VadoseZone Soil(0-7 feet bgs), and Groundwater
Exposure Point: IRP Site 31, Sitewide
ReceptorPopulation: Construction

ReceptorAge: Adult

Chemiod Medium Medim Route Route EPCSelected Reference
Exposure of Potential EPC EPC EPC EPC forRisk Intake Dose Hazard

Route Concern Value Units Value Units Calculation mg/kg.day mg/kg_lay Quotient
4,4-DDD 5.00E-03 mg/kg 3.47E-09 mg/m3 3.47E-09 1.80E-11 5.00E-04 4E-08
4,4-DDE 1.19E-02 mg/kg 8.29E-09 mg/m3 8.29E-09 4.3 IE-11 5.00E-04 9E-08
4,4-DDT 2.60E-03 mg/kg 1.81E-09 mg/m3 1.81E-09 9.38E-12 5.00E-04 2E-08
Dieldrin 5.00E-04 mg/kg 3.47E-10 mg/ms 3.47E-10 1.80E-12 5.00E-05 4E-08
EndosulfanSulfate 4.00E-03 mg/kg 2.78E-09 mg/m3 2.78E-09 1.44E-11 6.00E-03 2E-09
Heptachlor 5.00E-04 mg/kg 3.47E-10 mg/m3 3.47E-10 1.80E-12 5.00E-04 4E-09
Metals
Antimony 2.10E+00 mg/kg 1.46E-06 mg/ms 1.46E-06 -- -- --
Arsenic 1.17E+01 mg/kg 8.11E-06 mg/ma 8.11E-06 _ _ --
Barium 1.84E+02 mg/kg 1.28E-04 mg/m3 1.28E-04 6.63E-07 1.40E-04 5E-03
Beryllium 2.53E-01 mg/kg 1.76E-07 rag/riP 1.76E-07 9.15E-I0 5.71E-06 2E-04
Cadmium 3.08E-01 mg/kg 2.14E-07 mg/ms 2.14E-07 _ _
Chromium 6.38E+01 mg/kg 4.43E-05 mg/nP 4.43E-05 2.30E-07 2.29E-06 IE-01
Cobalt 1.57E+01 mg/kg 1.09E-05 mg/ms 1.09E-05 5.67E-08 5.70E-06 IE-02
Copper 3.88E+01 mg/kg 2.69E-05 mg/ms 2.69E-05 -- _ --
Iron 3.86E+04 mg/kg 2.68E-02 mg/ms 2.68E-02 -- -- --
Lead 4.06E+01 mg/kg 2.82E-05 mg/ms 2.82E-05 -- -- --
Mercury 7.06E-01 mg/kg 4.90E-07 mg/ma 4.90E-07 -- -- --
Molybdenum 2.68E-01 mg/kg 1.86E-07 mg/ms 1.86E-07 -- -- --
Nickel 1.35E+02 mg/kg 9.39E-05 mg/ms 9.39E-05 -- --
Selenium 7.53E-01 mg/kg 5.23E-07 mg/m_' 5.23E-07 -- -- --
Thallium 1.23E+00 mg/kg 8.57E-07 rag/m3 8.57E-07 -- -- --
Vanadium 5.12E+01 mg/kg 3.56E-05 mg/m3 3.56E-05 m __ --
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Table 16-30
Calculation of HazardIndex, Central Tendency Exposure

U.S. EPA (Sitewide,Construction)

"'Scenario Time Frame: Future

Exposure Medium: VadoseZone Soil (0-7 feet I_.s),and Groundwater
ExposurePoint: IRP Site 31, Sitewide
ReceptorPopulation: Construction

ReceptorAge: Adult ,

Chemical Medium Medium Route Route EPC Selected Reference

Exposure of Potential EPC EPC EPC EPC for Risk Intake Dose Hazard
Route Concern Value Units Value Units Calculation mg/kg-day mg/kg-day Quotient

Zinc 1.37E+02 mg/kg 9.49E-05 mg/m3 9.49E-05 -- --
TOTAL 1E-01

Iniudation VolatileOrganicCompounds
of Acenaphthene 3.92E-02 mg/kg 2.15E-07 mg/m3 2.15E-07 1.12E-09 6.00E-02 2E-08
Outdoor Air Acenaphthy|ene 2.98E-02 mg/kg 1.64E-07 mg/m3 1.64E-07 8.5 IE- 10 6.00E-02 IE-08
from Anthracene 6.81E-02 mg/kg 9.75E-08 mg/m_ 9.75E-08 5.O7E-10 3.00E-01 2E-09
Soil Benzene 2.73E-03 mg/kg 1.00E-06 mgtn_ 1.00E-06 5.20E-09 8.57E-03 6E-07

Benzo(g,h,i)Perylene 2.96E-01 mg/kg 7.78E-08 rag/riP 7.78E-08 4.05E-10 3.00E-02 1E-08
Dichloromethane 2.00E-03 mg/kg 8.02E-07 mg/m3 8.02E-07 4.17E-09 8.60E-01 5E-09

Fluorene 2.07E-02 mg/kg 5.74E-08 mg/m3 5.74E-08 2.98E-10 4.00E-02 8E-09
2-Methylnaphthalene 2.23E-02 mg/kg 5.16E-07 mg/m3 5.16E-07 2.68E-09 8.57E-04 3E-06
Naphthalene 3.77E-02 mg/kg 8.71E-07 mg/m3 8.71E-07 4.53E-09 8.57E-04 5E-06
Phenanthrene 2.6SE-01 mg/kg 3.79E-07 mg/m3 3.79E-07 1.97E-09 3.00E-01 7E-09
Pyrene 7.82E-01 mg/kg 2.06E-07 mg/m3 2.06E-07 1.07E-09 3.00E-02 4E-08

Xylenes (total) 3.00E-03 mg/kg 4.92E-07 mg/m3 4.92E-07 2.56E-09 2.86E-02 9E-08
TOTAL 9E-06

Total Risk Across All Exposure Routes/Pathways 2E-01
iii i i

Acronyms/Abbreviations:
bgs- belowgroundsurface mg/kg- milligramsperkilogram
DDD - dichlorodiphenyldichlomethane mg/kg-day- milligramsperkilogram-day
DDE - dichlorodiphenyldichloroethene mg/rrP- milligramspercubicmeter
DDT - dichlorodiphenyltdchloroethane U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
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Table 16-31

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways- U.S. EPA (Sltewide, Construction)

SCemsrio Time Frame: Future
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction

eceptor Age: Adult

EPC CANCER RISK

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure
Medium Chemical Contact" Vaporb Ingestion Contact of Dust of Outdoor Air Route Total

0-7 feet bgs VolatileOrganicCompounds
Soft Acenaphthene 3.92E-02 2.15E-07 ....

A_naphthylene 2.98E-02 1.64E-07 ....
Anthracene 6.81E-02 9.75E-08 ....
Benzene 2.73E-03 1.00E-06 4E-12 4E-12 . IE-I 1 2E-11
Benzo(g,h,i)Perylene 2.96E-01 7.78E-08 ....
Dichlommethane 2.00E-03 8.02E-07 4E-13 4E-13 7E-13 1E-12
Fluorene 2.07E-02 5.74E,-08 ....
2-Methylnaphthalene 2.23E-02 5.16E-07 ....
Naphthalene 3.77E-02 8.71E-07 ....
Phenanthrene 2.65E-01 3.79E-07 ....
Pyrene 7.82E-01 2.06E;07 ....
Xylenes(total) 3.00E-03 4.92E-07 ....
Semlvelatne Organic Compounds
Benzo(a)Anthracene 2.24E-01 4E-09 6E-09 6t:.-11 1E-08
Benzo(a)Pyrene 3.41DO1 6E-08 9E-08 9E-10 1E-07
Benzo(b)Fluoranthene 2.41E-01 5E-09 6E-09 6E-11 1E-08
Benzo(k)Fluoranthene 2.15E-01 4E- 10 5E-10 6E-12 9E-10
1,2-Benzphenanthracene 2.98E-01 6E-11 8E-11 8E-13 1E-10
Dibenz(A,H)Anthracene 4.45E-02 8E-09 1E-08 1E-10 2E-08
Fluoranthene 5.88E-01 ....

lndeno(l,2,3-C,D)Pyrene 2.86F_,-01 5E-09 7E-09 8E-11 1E-08
Phenol 3.00E-01 ....| i
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Table 16-31
Summary of Cancer Risk, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Construction)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide 0
Receptor Population: Comtruction
Receptor Age: Adult

' EPC C_,_NCERRISK

Exposure Direct Outdaer Dermal Inhalation Inhalation Exposure

Medium Chemical Contact" Vapor b Ingestion Contact of Dust of Outdoor Air Route Total
Pestiddes/Polydaloritmted Bipbenyls
Aroelor 1016 1.99E-02 4E-I1 5E-I 1 5E-13 9E-11
Aroelor 1260 1.91E-02 IE-09 IE-09 1E-I1 2E-09
4,4-DDD 5.00E-03 3E-11 1E-11 4E- 13 4E- 11
4,4-DDE 1.19E-02 1E-10 5E-I 1 2E-12 IE-10
4,4-DDT 2.60E-03 2E-l I IE-I 1 3E-13 3E-I l
Dieldrin 5.00E4_ 2E-10 2E- 10 3E-12 4E- 10
Endosulfan Sulfate 4.00E-03 ....
Heptachlor 5.00E-04 6E-11 5E- 11 8E-13 IE- 10
Metals

Antimony 2.10E+00 ....
Arsenic 1.17E+01 5E-07 1E-07 6E-08 7E-07
Barium 1.84E+02 ....
Beryllium 2.53E-01 -- -- 8E-10 8E-10
Cadmium 3.08E-01 -- -- 7E-10 7E-10
Chromium 6.38E+01 -- _ 1E-06 1E-06
Cobalt 1.57E+01 -- -- 6E-08 6E-08

Copper 3.88E+01 ....
Iron 3.86F_,+04 ....
Lead 4.06E+01 ....
Mercury 7.06E-01 ....
Molybdenum 2.68E-01 ....
Nickel 1.35E+02 -- -- 4E-08 4E-08
Selenium 7.53E-01 ....
Thallium 1.23E+00 ....
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Table 16-31
Summary of Cancer Risk, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sltewide, Construction)

S_mtrio Time Frame:Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

El_ CANCER RISK

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure
Medium Chemical Contacta Vapor b , Ingestion Contact of Dust of Outdoor Air Route Total

Vanadium 5.12E+01 ....
Zinc 1.37E+02 ....

Total Risk Across Soil 6E-07 2E-07 IE-06 2E-11 2E-06
Total Risk Across All Media

and All Exposure Routes 6E-07 2E-07 IE-06 2E-U 2E-06
, i

Notes:

aUnitsfor soilconcentrationsare milligramsperkilogram(mg/kg)
bUnitsforvaporphasearemilligramspercubicmeter(mg/rrP)

AcmnymsdAbbreviations:
bgs- belowgroundsudace
DDD- dichlorodiphenyldichloroethane
DDE- dichlorodiphenyldichloroethene
DDT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP- InstaJJationRestorationProgram
U.S, EPA- UnitedStatesEnvironmentalProtectionAgency
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Table 16-32
Summary of Cancer Risk, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - Cal/EPA(Sitewide, Construction)

Scenario Time Frame: Future '
Expmure Point: IRP Site 31, Sitewide
Receptor Polmlation: Construction
Receptor Age: Adult

EI_ CANCER RISK

Exposure Direct Outdoor Dermal Inhalation inhalation Exposure

Medium Chemical Contact" Vaporb Ingestion Contact of Dust of Outdoor Air Route Totai
0-7 feet bgs Volatile Organic Compounds
Soil Acenaphthene 3.92E-02 2.15E-07 ....

Acenaphthylene 2.98E-02 1.64E-07 ....
Anthracene 6.8IE-02 9.75E-08 ....
Benzene 2.73E-03 1.00E-06 7E-12 6E-12 5E-11 7E-1l
Benzo(g,h,i)Perylene 2.96E-01 7.78E-08 ....
Dichloromethane 2.00E-03 8.02E-07 7E-13 7E-13 2E-12 3E-12
Fiuorene 2.07E-02 5.74E-08 ....

2-Mcthylnaphthalene 2.23E-02 5.16E-07 ....
Naphthalene 3.77E-02 8.71E-07 1E-10 2E- 10 5E-11 3E-10
Phenanthrene 2.65E-01 3.79E-07 ....
Pyr_e 7.82E-01 2.06E-07 ....
Xylenes (total) 3.00E-03 4.92E-07 ....
Semivolatile Organic Compounds
Benzo(a)Anthrac.ene 2.24E-01 7E-09 9E-09 3E-11 2E-08
Benzo(a)Pyrene 3.41E-01 1E-07 1E-07 5E-10 2E-07
Benzo(b)FIuoranthene 2.41E--01 7E-09 1E-08 3E-11 2E-08
Benzo(k)Fluoraathene 2.15E-01 7E-09 9E-09 3E- i I 2E-08
1,2-Benzphenanthracene 2.98E-01 9E-10 1E-09 4E-12 2E-09
Dibenz(A,H)Anthracene 4.45E-02 5E-09 6E-09 7E-11 1E-08
Fluoranthene 5.88E-01 ....
Indeno(1,2,3-C,D)Pyrene 2.86E-01 9E-09 1E-08 4E-l I 2E-08
Phenol 3.00E-01 ....
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Table 16-32
Summary o! Cancer Risk, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - CaYEPA (Sitewide, Construction)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

EPC CANCER RISK

Expesure Direct Outdoor Dermal Inhalation Inhalation Exposure
Medium Chemical Contacta Vapor b Ingestion Contact of Dust of Outdoor Air Route Total

Pesticides/Polychlorinated Biphenyb
Amclor 1016 1.99E-02 3E-09 4E-09 IE-I 1 7E-09
Aroclor 1260 1.91E-02 2E-09 3E-09 1E-11 5E-09

4,4-DDD 5.00E-03 3E-I1 IE-11 4E-13 4E-I 1
4,4-DDE 1.19E-02 IE-10 5E-I 1 2E-12 IE-10
4,4-DDT 2.60E-03 2E-11 1E-11 3E-13 3E-11
Dieldrin 5.00E-04 2E-10 2E- 10 3E-12 4E-10
EndosulfanSulfate 4.00E-03 ....

Heptachlor 5.00E-04 5E-I1 5E- 11 7E-13 1E-10
Metals

Antimony 2.10E+00 ....
Arsenic 1.17E+01 3E-06 8E-07 5E-08 4E-06
Barium 1.84E+02 ....

Beryllium 2.53E-01 -- -- 8E-10 8E-10
Cadmium 3.08E-01 3E-09 3E-1l 2E-09 5E-09
Chromium 6.38E+01 -- -- 2E-06 2E-06
Cobalt 1.57E+01 ....

Copper 3.88E+01 ....
Iron 3.86E+04 ....
Lead 4.06E+01 ....

Mercury 7.06E-01 ....
Molybdenum 2.68E-01 ....
Nickel 1.35E+02 -- -- 4E-08 4E-08
Selenium 7.53E-01 ....
Thallium 1.23E+00 ....
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Table 16-32

Summary of Cancer Risk, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - CaVEPA(Sitewlde, Construction)

Scem,rio Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor A_e: Adult

F_,PC CANCER RISK

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure
Medium Chemical Contactj Vaporb Ingestion Contact of Dust of Outdoor Air Route Total

Vanadium 5.12E+01 .....
Zinc 1.37E+02 ....

Total Risk Across Soil 3E-06 IE-06 2E-06 IE-10 6E-06

Total Risk Across All Media

and All Exposure Routes , 3E-06 IE4}6 2E-06 1E-10 6E-06

Notes:
• Unitsforsoilconcentrationsaremilligramsperkilogram(mg/kg)
aUnitsforvaporphasearemilligramspercubicmeter(mg/m_)

Acronyms/Abbreviations:
bgs- belowgroundsurface
CaVEPA- CaliforniaEnvironmentalProtectionAgency
DDD- dichlorodiphenyldichloroethane
DDE- dichlorodiphenyldichlorcethene
DDT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP - InstallationRestorationProgram
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Table 16-33
Summaryof HazardIndex, ReasonableMaximumExposure

All Chemicalswith Associated Pathways- U.S.EPA(Sitewide,Construction)

Scenarlo TimeFrame: Future

ExposurePoint: IRPSite31, Sitewide
ReceptorPopulation:Construction
ReceptorAge: Adult

EPC HAZARDINDEX

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure
Medium Chemical Contact' Vaporb In[gestion Contact of Dust of Outdoor Air RouteTotal

0-7 feet bgs VolatileOrganicCompounds
Soft Acenaphthene 3.92E-02 2.15E-07 2E-07 2E-07 2E,08 4E-07

Acenaphthylene 2.98E-02 1.64E-07 1E-07 2E-07 IE-08 3E-07
Anthracene 6.81E-02 9.75E-08 6E-08 8E-08 2E-09 1E-07
Benzene 2.73E-03 1.00D06 2E-07 2E-07 6E-07 IE-06
Benzo(g,h,i)Perylene 2.96E-01 7.78E-08 3E-06 3E-06 IE-08 6E-06
Dichlommethane 2.00E-03 8.02E-07 9E-09 8E-09 5D09 2E-08
Fluorene 2.07E-02 5.74E-08 1t/-07 2E-07 8E-09 3E-07
2-Methylnaphthalene 2.23E-02 5.16E-07 3D07 4E-07 3E-06 4E-06
Naphthalene 3.77E-02 8.71E-07 5E-07 7E-07 5E,06 6E-06
Phenanthrene 2.65E-01 3.79E-07 2E-07 3E-07 7E-09 5E-07
Pyrene 7.82E-01 2.06E-07 7E-06 9E-06 4E-08 2E-05
Xylenes(total) 3.00E-03 4.92E-07 4E-09 4E-09 9E-08 IE-07
SemivolatileOrganicCompounds
Benzo(a)Anthracene 2.24E-01 2E-07 3E-07 3E-09 5E-07
Benzo(a)Pyrene 3.41E-01 3F,-06 4E-06 4E-08 7E-06
BeazoOa)Fluoranthene 2.4IE-01 2E-06 2E-06 2E-08 4E-06
Benzo(k)Fluoranthene 2.15E-01 1E-06 2E-06 2E-08 3E-06
1,2-Benzphenanthracene 2.98E-01 3E-07 4[/-07 4E-09 7E-07
Dibenz(A,H)Anthracene 4.45E-02 4E-08 5E-08 5E-10 9E-08
Fiuoranthene 5.88E-01 4E-06 5E-06 5E-08 9E-06
Indeno(l,2,3-C,D)Pyrene 2.86E-01 2E-06 3E-06 3D08 5E-06
Phenol 3.00E-01 3E-07 2E-07 4E-09 5E-07
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Table 16-33

Summary of Hazard Index, Reasonable Maximum Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Construction)

Scem.'ioTime Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

a _a J E[I[ I

EPC HAZARD INDEX

Exposure Direct Outdoor Dermal Inhalation inhalation Exposure

Medium Chemical Contacta Vapor b Ingestion Contact of Dust of Outdoor Air Route Total
Pesticldes/Polycidorinated Biphenyls
Aroclor 1016 1.99E,-02 7E-05 1E4)4 1E-06 2E-04
Aroclor 1260 1.91E-02 2E-04 3E-04 3E-06 5E-04
4,4-DDD 5.00E-03 3E-06 IE-06 4E-08 4E-06
4,4-DDE 1.19E-02 6E-06 3E-06 9E-08 9E-06
4,4-DDT 2.60E-03 1E-06 6E-07 2E-08 2E-06
Dieldrin 5.00E-04 3E-06 2E-06 4E-08 5E-06
Endosutfan Sulfate 4.00E-03 2E-07 2E-07 2E-09 4E-07

Heptachlor 5.00E-04 3E-07 2E-07 4E-09 5E-07
Metals

Antimony 2.10E+00 1E-03 1E-04 -- 1E-03
Arsenic 1.17E+O1 IE-02 3E-03 -- 1E-02
Barium 1.84E+02 2E-04 2E-05 5E-03 5E-03
Beryllium 2.53E-01 3E-05 3E-06 2E-04 2E-04
Cadmium 3.08E-01 2E-04 1E-06 -- 2E-04
Chromium 6.38E401 5E-03 5E-04 1E-01 1E-01
Cobalt 1.57E+01 2E-04 2E-05 1E-02 1E-02

Copper 3.88E+01 3E-04 2E-05 -- 3E-04
Iron 3.86E+04 3E-02 3E-03 -- 3E-02

4.06E+01 ....

Mercury 7.06E-01 6E-04 5E-05 -- 7E-04
Molybdenum 2.68E-01 1E-05 1E-06 -- 1E-05
Nickel 1.35E+02 2E-03 2E-04 m 2E-03
Selenium 7.53E-01 4E-05 4E-06 -- 4E-05
Thallium 1.23E+00 5E-03 4E-04 -- 5E-03
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Table 18-33
Summary of Hazard Index, Reasonable Maximum Exposure

All Chemicals with Associated Pathways - U,S. EPA (Sitewide, Construction)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

EPC HAZARD INDEX

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure

Medium Chemical Contact* Vaporb Ingestion Contact of Dust of Outdoor Air Route Total
Vanadium 5.12E+01 IE-02 IE-03 -- 1E-02
Zinc 1.37E+02 1E-04 1E-G5 -- IE-04

Hazard Index Across Soft 7E-02 9E-03 1E-01 9E-06 2E-01

Hazard Index Acress All Media

and All Exposure Routes 7E-02 9E-03 IE-01 9E-06 2E-01

Notes:

=Unitsforsoilconcentrationsaremilligramsperkilogram(mg/kg)
bUnitsforvaporphasearemilligramspercubicmeter(mg/rrP)

Acronyms/Abbreviations:
bgs- belowgroundsurface
DDD- dichlorodiphenyldichloroethane
DDE- dichlorodiphenyldlichloroethene
DDT- dichlorodiphenyltdchloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency

3of3



Table 16-34
Summary of Cancer Risk, Central Tendency Exposure

NI Chemicals with Associated Pathways - U.S. EPA (Sitewide, Construction)

,m

_emu-io Time Frmne: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
ReceptorAl_e: Adult

,1 t,

EPC CANCER RISK

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure
Medium Chemical Contact" Vaporb Ingestion Contact of Dust of Outdoor Air Route Total

0-7 feet bgs Volatile Organic Compounds
Soil Acenaphthene 3.92E-02 2.15E-07 ....

Acenaphthylene 2.98E-02 1.64E-07 ....
Anthracene 6.8IE-02 9.75E-0g ....
Benzefie 2.73E-03 1.00E4_ 4E-12 4E-12 1E-11 2E-11

Benzo(g,h,i)Perylene 2.96E-01 7.78E-08 ....
Dichloromethane 2.00E-03 8.02E-07 4E-13 4E-13 7E-13 1E- 12
Fluorene 2.07E-02 5.74E-08 ....

2-Mcthylnaphthalcnc 2.23E-02 5.16E-07 ....
Naphthalene 3.77E-02 8.7IE-07 ....
Phenanthrene 2.65E.01 3.79D07 ....

Pyrene 7.82E-01 2.06E-07 ....
Xylenes (total) 3.00E.-03 4.92E-07 ....
SemivolatileOrganicCompounds
Benzo(a)Anthracene 2.24E--01 4E-09 6E-09 6E- 11 1E-08
Benzo(a)Pyrene 3.4IE-01 6E-08 9E-08 9D 10 1E-07
Benzo(b)Fiuoranthene 2.41E-O1 5D09 6E-09 6E- 11 IE-08
Benzo(k)Fluoranthene 2.15E-01 4E-10 5E-10 6E-12 9E- 10

1,2-Benzphenanthracene 2.98E-01 6E-11 8E-11 8E-13 1E- l 0
Dibgnz(A.H)An_ne 4.45E-02 8E-09 IE-08 IE-10 2E-08
Fluoranthene 5.88E-01 ....

Indeno(1,2,3-C,D)Pyrene 2.86E-01 5D09 7E-09 8E-I 1 IE-08
Phenol 3.00E-01 ....

lit I
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Table 16-34
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Construction)

Scemu'io Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

EPC CANCER RISK

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure

Medimn Chemical Contact* Vaporb Ingestion Contact of Dust of Outdoor Air Route Total
Pesticidem/PolychlorinatedBiphenyls
Aroclor 1016 1.99E-02 4E-I 1 5E-11 5E-13 9E-I 1
Aroelor 1260 1.91E-02 1E-09 IE-09 1E-11 2E-09
4,4-DDD 5.00E..03 3E-11 1E-11 4F_,-13 4E-11
4,4-DDE 1.19E-02 1E-10 5t/-11 2E-12 IE-10
4,4-DDT 2.60F.,-03 2E-11 IE-11 3E, 13 3E-11
Dieldrin 5.00E-04 21/-10 2E-10 3E-12 4E-10
Endosulfan Sulfate 4.00E-03 ....

Heptachlor 5.00E-04 6E-11 5E-11 8E-13 1E- 10
Metals

Antimony 2.10E+00 ....
Arsenic 1.I'/E+01 5E-07 1E-07 6E-08 7E-07
Barium 1.84E+02 ....
Beryllium 2.53E-01 -- -- 8E-10 8E-10
Cadmium 3.08E-01 -- -- 7E-10 7E-10
Chromium 6.38E+01 -- -- IE-06 1E-06
Cobalt 1.57E+01 -- -- 6E-08 6E-08
Copper 3.88E+01 ....
Iron 3.86E+04 ....
lead 4o06E+01 ....
Mercury 7.06E-01 ....
Molybdenum 2.68E-01 ....
Nickel 1.35E+O2 -- -- 4E-08 4E-08
Selenium 7.53E-01 ....
Thallium 1.23E+00 ....|
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Table 16-34
Summary of Cancer Risk, Central TendencyExposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Construction)
iiiii ,i

JSeensflo Time Frame: Future
m

]Exposure Point: IRP Site 31, Sitewide
IKeceptor Population: Construction
|Receptor Age: Adult

imm nail I •

EPC CANCER RISK

Expomu_ Direct Outdoor Dermal Inhalation Inhalation Exposure

Medium Chemical Contact" Vapor b Ingestion Contact of Dust of Outdoor Air Route Total
Vanadium 5.12E+01 ....
Zinc 1.37E+02 ....

Total Risk Across Sea 6E-07 2E-07 1E-06 2E-11 2E-06

Total Risk Across All Media

and All Exposure Routes 6E-07 2E-07 IE-06 2E-11 2E-06
] ]11 I ] I III

Notes:

' Unitsforsoilconcentrationsaremilligramsperkilogram(mg/kg)
bUnitsforvaporphasearemilligramspercubicmeter(mg/m3)

Acronyms/Abbreviations:
bgs- belowgroundsudace
DDD- dichlorodiphenyldichioroethane
DOE- dichiorodiphenyldichloroethene
DDT- dichlorodiphenyltriohloroethane
EPC- exposurepointconcentration
IRP- InstaJlationRastorationProgram
U.S.EPA- UnitedStatesEnvironmentalProtectionAgency
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TaMe 16-35

Summary of CancerRisk, Central Tendency Exposure
All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Construction)

Scenario Time Frame: Future
Exp(mure Point: IRP Site 31,Sitewide
Receptor Population: Construction
Receptor Age: Adult

EI_ CANCER RISK

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure
Medium Chemical Contacta Vapor b Ingestion Contact of Dust of Outdoor Air Route Total

0-7 feet bgs Volame Organic Compounds
Soft Acenaphthene 3.92E-02 2.15E-07 ....

Acenaphthylene 2.98E-02 1.64E-07 ....
Anthracene 6.8IE-02 9.75E-08 ....
Benzene 2.73E-03 1.00E-06 7E-12 6E-12 5E-11 7E-11

Benzo(g,h,i)Perylene 2.96E-01 7.78E-08 ....
Dichlommethane 2.00E-03 8.02E-07 7E-13 7E- 13 2E- 12 3E-12
Fluorene 2.07E-02 5.74E-08 ....

2-Methylnaphthalene 2.23E-02 5.16E-07 ....
Naphthalene 3.77E-02 8.7IE-07 1E-10 2E-10 5E-11 3E-10
Phenanthrenc 2.65E-01 3.79E-07 ....

Pyrene 7.82E-01 2.06E-07 ....
Xylenes (total) 3.00E-03 4.92E-07 ....
Semivoimile Organic Compounds
Benzo(a)Anthracene 2.24E-01 7E-09 9E-09 3E-l I 2E-08
Benzo(a)Pyr_e 3.41E-01 1E-07 1E-07 5E-10 2F_,-07
Benzo(b)Fluoranthcne 2.41F_,-01 7E-09 IE-08 3E-11 2E-08
Benzo(k)Fluoranthene 2.15E-01 7E-09 9E-09 3E-11 2E-08
1,2-Benzphenanthracene 2.98E-01 9E-10 IE-09 4E-12 2E-09
Dibenz(A,H)Anthracene 4.45E-02 5E-09 6E-09 7E-11 1E-08
Fluoranthene 5.88E-01 ....

Indeno(l,2,3-C,D)Pyrene 2.86E-01 9E-09 1E-08 4E- 11 2E-08
Phenol 3.00E-O1 ....
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Table 16-35
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Construction)

S_nario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

EPC CANCER RISK

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure
Medium Chemica! Contact" Vaporb Ingestion Contact of Dust of Outdoor Air Route Total

Pesticides/Polyehlorinated Biphenyis
Arocior 1016 1.99E-02 3E-09 4E-09 1E-11 7E-09
Aroclor 1260 1.91E-02 2E-09 3E-09 IE-11 5E-09
4,4-DDD 5.00E-03 3E-11 IE- 11 4E- 13 4E-11
4,4-DDE 1.19E-02 IE-10 5E-11 2E-12 1E-10
4,4-DDT 2.60E-03 2E-I 1 IE-I 1 3E-13 3E-11
Dieldrin 5.00E-04 2E-10 2E-10 3E-12 4E-10
EndosulfanSulfate 4.00E-03 ....

Heptachlor. 5.00E-04 5E-11 5E-11 7E-13 1E- 10
Metals

Alllimony 2.10E+00 ....
Arsenic 1.17E+01 3E-06 8E-07 5F_,-08 4E-06
Barium 1.84E+02 ....

Beryllium 2.53E-01 -- -- BE-10 8E-10
Cadmium 3.08E-01 3E-09 3E- 11 2E-09 5E-09
Chromium 6.38E+01 -- _ 2E-06 2E-06
Cobalt 1.57E+01 ....

Copper 3.88E+01 ....
Iron 3.86E+04 ....
Lead 4.06E+01 ....

Mercury 7.06E-01 ....
Molybdenum 2.68E-01 ....
Nickel 1.35E+02 _ -- 4E-08 4E-08
Selenium 7.53E-01 ....

Thallium 1.23E+00 ....

{ ,o,( (
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Table 16-35
Summary of Cancer Risk, Central Tendency Exposure

All Chemicals with Associated Pathways - Cal/EPA (Sitewide, Construction)

Scenario Time Frame: Future

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

EPC CANCER RISK

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure

Medium Chemical Contacts Vaporb Ingestion Contact of Dust of Outdoor Air Route Total
Vanadium 5.12E+01 ....
Zinc 1.37E+02 ....

Total Risk Across Soil 3E-06 IE-06 2E-06 1E-10 6E-06

Total Risk Across All Media

and All Exposure Routes 3E-06 IE-06 2E-06 1E-10 6E-06I

Notes:
aUnitsforsoilconcentrationsaremilligramsperkilogram(mg/kg)
bUnitslorvaporphaseam milligramspercubicmeter(mg/rna)

Acronyms/Abbreviations:
bgs- belowgroundsurface
CaVEPA- CaliforniaEnvironmentalProtectionAgency
DOD- dichlorodiphenyldichloroethane
ODE- dichlorodiphenyldichloroethene
DOT- dichlorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP- InstallationRestorationProgram
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Table 16-36
Summary of Hazard Index, Central Tendency Exposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Construction)

Scenario Time Frame: Future
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult , ,

J

EPC HAZARD INDEX

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure

Medium Chemical Contacts Vapor b Ingestion Contact of Dust of Outdoor Air Route Total
0-7 feet bgs Volatile Organic Compounds
Soil Acenaphthene 3.92E-02 2.15E-07 2E-07 2E-07 2E-08 4E-07

Acenaphthylene 2.98E-02 1.64E-07 1E-07 2E-07 IE-08 3E-07
Anthracene 6.81E-02 9.75E-08 6E-08 8E-08 2E-09 1E-07
Benzene 2.73E-03 1.00E-06 2E-07 2E-07 6E-07 1E-06

Benzo(g,h,i)Perylene 2.96E-01 7.78E-08 3E-06 3E-06 IE-08 6E-06
Dichloromethane 2.00E-03 8.02F.,-07 9E-09 8E,-09 5E-09 2E-08
Fluorene 2.07E-02 5.74E-08 IE-07 2E-07 8E-09 3E-07

2-Methylnaphthalene 2.23E-02 5.16E-07 3E-07 4E-07 3E-06 4E-06
Naphthalene 3,77E-02 8.7IE-07 5E-07 7E-07 5E-06 6E-06
Phenanthrene 2.65E-01 3.79E-07 2E-07 3E-07 7E-09 5E-07

Pyrene 7.82E-01 2.06E-07 7E-06 9E-06 4E-08 2E-05
Xylenes (total) 3.00E-03 4.92E-07 4E-09 4E-09 9E-08 IE-07
Semivohttile Organic Compounds
Beazo(a)Anthracene 2.24E-01 2E-07 3E-07 3E-09 5E-07
Benzo(a)Pyrene 3.4IE-01 3E-06 4E-06 4E-08 7E-06
Benzo(b)Fluoranthene 2.4IE-01 2E-06 2E-06 2E-08 4E-06
Benzo(k)Fluoranthene 2.15E-01 IE-06 2E-06 2E-08 3E-06
1,2-Benzphenanthraeene 2.98E-01 3E-07 4E-07 4E-09 7E-07
Dibenz(A,l-l)Anthraceae 4.45E-02 4E-08 5E-08 5E-10 9E-08
Fluoranthene 5.88E-01 4E-06 5E-06 5E-08 9E-06

Indeno(l,2,3-C,D)Pyrene 2.86E-01 2E-06 3E-06 3E-08 5E-06
Phenol 3.00E-01 3E-07 2E-07 4E-09 5E-07
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Table 16-,16

Summary of Hazard Index, Central Tendency Exposure
All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Construction)

Seenario Time Frame: Future ]

Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Adult

i i i

EPC HAZARD INDEX

Exposure Direct Outdeor Dermal Inhalation Inhalation Exlmsure

Medium Chemical Contacta Vaporb Ingestion Contact of Dust of Outdoor Air Route Total
Pesticidea/Polyehlorinated Biphenyls
Arocior 1016 1.99E-02 7E-05 IE-04 1E-06 2E-04
Aroclor 1260 1.91E-02 2E-04 3E-04 3E-06 5E-04
4,4-DDD 5.00E-03 3E-06 IE-06 4E-08 4E-06
4,4-DDE 1.19E-02 6E-06 3E-06 9E-08 9E-06
4,4-DDT 2.60E-03 IE-06 6E-07 2E-08 2E-06
Dieldrin 5.00E-04 3E-06 2E-06 4E-08 5E-06
Endosulfan Sulfate 4.00F_,-03 2E-07 2E-07 2E-09 4E-07
Heptaclflor 5.00E-04 3E-07 2D07 4E-09 5E-07
Metals

Antimony 2.10E+00 1E-03 IF-,-04 -- IE-03
Arsenic 1.17E+01 l E-02 3E-03 -- IE-02
Barium 1.84E+02 2E-04 2E-05 5E-03 5E-03
Beryllium 2.53E-01 3F,-05 3E-06 2E-04 2E-04
Cadmium 3.08E-01 2F_,434 IE-06 -- 2E-04
Chromium 6.38E+01 5E-03 5E,04 1E-01 1E-01
Cobalt 1.57E+01 2E-04 21/-05 IE-02 1E-02
Copper 3.88E+01 3E-04 2E-05 -- 3E-04
Iron 3.86E+04 3D02 3E-03 -- 3E-02
Lead 4.06E+01 ....

Mercury 7.06E-01 6E-04 5E-05 -- 7E-04
Molybdenum 2.68E-01 1E-05 1E-06 -- 1E-05
Nickel 1.35E+02 2E-03 2E-04 -- 2E-03
Selenium 7.53E-01 4E-05 4E-06 -- 4E-05
Thallium 1.23E+00 5E-03 4E-04 -- 5E-03

i
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Table 16-36
Summary of Hazard Index, Central TendencyExposure

All Chemicals with Associated Pathways - U.S. EPA (Sitewide, Construction)

Scenario Time Frame: Future "
Exposure Point: IRP Site 31, Sitewide
Receptor Population: Construction
Receptor Age: Ad,,It ....

, i| i ms u,

EI_ HAZARD INDEX

Exposure Direct Outdoor Dermal Inhalation Inhalation Exposure

Medium Chemical .., Contact* Vaporb Ingestion Contact of Dust of Outdoor Air Route Total
Vanadium 5.12E+OI IE-02 IE-O3 -- 1E-02
Zinc 1.37E+02 IE-04 1F_,-05 -- 1E-04

Hazard Index Across Soil 7E.02 9E-03 IE-01 9E-06 2E-01

Hazard Index Across All Media

and _ Exposure Routes 7E-02 9E-03 1E-01 9E-06 2E-01I ill iii ii j

Notes:

• UnitsforsoilconcentraUonsare milligramsperkilogram(mg/kg)
DUnitsforvaporphaseare milligramspercubicmeter(rnglr_)

Acronyms/AbbreviaUons:
bgS- belowgroundsurface
DDD- dichlorodiphenyldichioroethane
DDE- dichiorodiphenyldichioroethene
DDT- dichiorodiphenyltrichloroethane
EPC- exposurepointconcentration
IRP - InstallationRestorationProgram
U,S. EPA- UnitedStatesEnvironmentalProtectionAgency



Table 16-37

Human Health Risk Assessment Without Ambient Metals by Pathway1Reasonable Maximum Exposure

U.S. EPA Cal/EPA Hazard

Exposure Pathway Cancer Cancer index
CURRENT RESIDENTIAL

Ingestion of soil 2E-06 3E-06 2
Dermal contact with soil 9E-07 1E-06 0.07
Direct Contact with Soil Subtotal 3E-06 5E-06 2
Inhalation of vapors in indoor air from soil 5E-08 5E-07 0.02
Inhalation of vapors in indoor air from groundwater 8E-07 1E-05 0.4
Indoor Air Subtotal 8E-07 1E-05 0.4

Inhalationof vapors in outdoor air from soil 4E-09 3E-08 0.001
Inhalation of particulates in outdoor air from soil 3E-08 1E-08 0.002
Outdoor Air Subtotal 3E-08 4E-08 0.003

Ingestion of homegrown produce 3E-06 2E-05 0.2
Total without residential use of groundwater 7E-06 3E-05 3

Ingestion of groundwater and inhalation of
vaporswhile showering2 -- -- --

Total with residential use of groundwater 7E-06 3E-05 3
FUTURE RESIDENTIAL

Ingestionof soil 5E-06 9E-06 2
Dermalcontactwith soil 3E-06 4E-06 0.07
Direct Contact with Soil Subtotal 8E-06 1E-05 2
Inhalationof vapors in indoor air from soil 5E-08 5E-07 0.02

Inhalationof vaporsin indoorairfrom groundwater 8E-07 IE-05 0.4
Indoor Air Subtotal 8E-07 1E-05 0.4

Inhalationof vaporsin outdoor air fromsoil 4E-09 3E-08 0.001
Inhalation of particulates in outdoor air from soil 3E-08 1E-08 0.002
Outdoor Air Subtotal 4E-08 5E-08 0.003

Ingestionof homegrown produce 4E-06 2E-05 0.2
Total without residential use of groundwater 1E-05 4E-05 3

Ingestionof groundwater and inhalationof
vapors while showering2 2E-02 2E-02 145

Total with residential use of groundwater 2E-02 2E-02 148
CONSTRUCTION

Ingestion of soil 8E-08 1E-07 0.04
Dermal contact with soil IE-07 2E-07 0.004
Direct Contact with Soil Subtotal 2E-07 3E-07 0.04
Inhalation of vapors in outdoor air from soil 2E-11 1E-10 0.000009

Inhalation of particulates in outdoor air from soil 1E-07 5E-08 0.02
Outdoor Air Subtotal 1E-07 5E-08 0.02

TOTAL 3E-07 4E-07 0.06

Note:

I Doesnot includeambientmetals(arsenic,cadmium,chromiumandvanadium)insoil, seeSection4.1.4
in themain report

2 CaI/EPAtoxicityvalueswereused inthe calculationof cancerrisk for residentialuseof groundwater
(ERRG2004)

Acronyms/Abbreviations:
Cal/EPA- CaliforniaEnvironmentalProtectionAgency
ERRG- Engineering/RemediationResourcesGroup,Inc.
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency

Reference:

ERRG2004. GroundwaterRemedialInvestigation/FeasibilityStudy.
AlamedaPointSite25/AnnexIR-02. Final. October



Attachment I1

Sampling Locations



SamplingInformationfor Soil

i

Sample andStation Station Type CollectionDate Top and Bottom Sample Type
178-0001RE SB 11/15/1994 0 - 0 ft REG
C032C538 SB 5/29/2002 0 - 0.5 ft REG
C032C542 SB 5/29/2002 0 - 0.5 ft REG
C032C546 SB 5/29/2002 0 - 0.5 ft REG
C032C551 SB 5/29/2002 0 - 0.5 ft REG
C032C555 SB 5/29/2002 0 - 0.5 ft REG
C032C560 SB 5/30/2002 0 - 0.5 ft REG
C032C568 SB 5/30/2002 0 - 0.5 ft REG
C032C573 SB 5/30/2002 0 - 0.5 ft REG
C032C577 SB 5/30/2002 0 - 0.5 ft REG
C032C582 SB 5/30/2002 0 - 0.5 ft REG
C032C586 SB 5/30/2002 0 - 0.5 ft REG
C0593055 SB 9/10/2003 0 - 0.5 ft REG
C0593059 SB 9/10/2003 0 - 0.5 ft REG
C0593063 SB 10/1/2003 0 - 0.5 ft REG
C0593064 SB 10/112003 0 - 0.5 ft REG
C0593072 SB 10/2/2003 0 - 0.5 ft REG
C0593081 SB 10/3/2003 0 - 0.5 ft REG
C0593086 SB 9/10/2003 0 - 0.5 ft REG
C0593090 SB 10/1/2003 0 - 0.5 ft REG
C0593095 SB 9/11/2003 0 - 0.5 ft REG
C0593099 SB 10/2/2003 0- 0.5 ft REG
C0593108 SB 10/2/2003 0 - 0.5 ft REG
C0593112 SB 10/8/2003 0 - 0.5 ft REG
C0593117 SB 10/3/2003 0 - 0.5 ft REG
C0593121 SB 10/3/2003 0 - 0.5 ft REG
C0593126 SB 9/10/2003 0 - 0.5 ft REG
C0593130 SB 10/1/2003 0- 0.5 ft REG
C0593135 SB 9/11/2003 0- 0.5 ft REG
C0593139 SB 10/2/2003 0 - 0.5 ft REG
(20593143 SB 9/12/2003 0 - 0.5 ft REG
C0593144 SB 9/12/2003 0- 0.5 ft REG
C0593148 SB 10/2/2003 0 - 0.5 ft REG
C0593152 SB 10/2/2003 0 - 0.5 ft REG
C0593157 SB 10/3/2003 0 - 0.5 ft REG
C0593161 SB 10/3/2003 0 - 0.5 ft REG
C0593166 SB 10/3/2003 0 - 0.5 ft REG
C0593175 SB 9/10/2003 0 - 0.5 ft REG
C0593179 SB 10/1/2003 0 - 0.5 ft REG
C0593183 SB 9/11/2003 0 - 0.5 ft REG
C0593184 SB 9/11/2003 0 - 0.5 ft REG
C0593188 SB 9116/2003 0 - 0.5 ft REG
C0593192 SB 9/16/2003 0 - 0.5 ft REG
C0593197 SB 10/2/2003 0 - 0.5 ft REG
C0593201 SB 1012/2003 0 - 0.5 ft REG
C0593206 SB 10/2/2003 0 - 0.5 ft REG
(20593215 SB 10/6/2003 0 - 0.5 ft REG
C0593219 SB 10/6/2003 0 - 0.5 ft REG
C0593223 SB 1016/2003 0- 0.5 ft REG
C0593224 SB 1016/2003 0 - 0.5 ft REG

II
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SamplingInformationfor Soil

Sample and Station Station T_,pe CollectionDate Top and Bottom Sample Type
C0593232 SB 10/7/2003 0-0.5ft REG
C0593241 SB 9/I0/2003 0-0.5ft REG
C0593246 SB 9/15/2003 0 -0.5ft REG
C0593250 SB 10/2/2003 0 -0.5ft REG
C0593255 SB 10/2/2003 0-0.5ft REG
C0593264 SB 10/10/2003 0 - 0.5 ft REG
C0593268 SB 10/6/2003 0 - 0.5 ft REG
C0593272 SB 1016/2003 0-0.5ft REG
C0593277 SB 10/3/2003 0 - 0.5 ft REG
C0593281 SB 10/7/2003 0 - 0.5 ft REG
C0593286 SB 10/712003 0 - 0.5 ft REG
C0593290 SB 101912003 0 - 0.5 ft REG
C0593295 SB 10/9/2003 0 - 0.5 ft REG
C0593299 SB 10/9/2003 0 - 0.5 fi REG
C0593303 SB 10/10/2003 0 - 0.5 ft REG
C0593304 SB 10/10/2003 0 - 0.5 ft REG
C0593308 SB 10/10/2003 0 - 0.5 ft REG
C0593312 SB 10/10/2003 0 - 0.5 ft REG
C0593317 SB 10/1/2003 0 - 0.5 ft REG
C0593321 SB 1011/2003 0 - 0.5 ft REG
C0593326 SB 9/15/2003 0 - 0.5 ft REG
C0593330 SB 10/2/2003 0 - 0.5 ft REG
C0593339 SB 10/2/2003 0 - 0.5 ft REG
C0593352 SB 10/3/2003 0 - 0.5 ft REG
C0593357 SB 10//2003 0 - 0.5 fl REG
C0593366 SB 10/9/2003 0 - 0.5 fi REG
C0593375 SB 10/9/2003 0 - 0.5 ft REG
C0593383 SB 10/10/2003 0 - 0.5 ft REG
C0593384 SB 10/10/2003 0 - 0.5 fl REG
C0593388 SB 10/10/2003 0 - 0.5 ft REG
(20593392 SB 10110/2003 0 - 0.5 ft REG
C0593397 SB 10/17/2003 0 - 0.5 ft REG
(20593401 SB 10/10/2003 0 - 0.5 ft REG
C0593406 SB 10/13/2003 0 - 0.5 fl REG
C0593410 SB 9/15/2003 0 - 0.5 ft REG
C0593415 SB 9112/2003 0 - 0.5 ft REG
C0593423 SB 9/15/2003 0 - 0.5 ft REG
C0593424 SB 9/15/2003 0 - 0.5 ft PEG
C0593428 SB 9116/2003 0 - 0.5 ft REG
{20593432 SB 9/16/2003 0 - 0.5 fi REG
C0593437 SB 10/2/2003 0 - 0.5 ft REG
C0593441 SB 10/2/2003 0 - 0.5 ft REG
C0593446 SB 100./2003 0 - 0.5 fl REG
C0593450 SB 9/17/2003 0 - 0.5 ft REG
C0593455 SB 10/3/2003 0 - 0.5 fl REG
C0593459 SB 10/3/2003 0 - 0.5 ft REG
C0593463 SB 10/3/2003 0 - 0.5 fi REG
C0593464 SB 10/3/2003 0 - 0.5 fl REG
C0593503 SB 10/9/2003 0 - 0.5 ft REG
C0593508 SB 10/9/2003 0 - 0.5 ft REGi
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Sample and Station Station T},pe CollectionDate Top andBottom Sample Type
C0593512 SB 10/9/2003 0 - 0.5 ft REG
C0593517 SB 10/10/2003 0 - 0.5 ft REG
(20593521 SB 10/10/2003 0 - 0.5 ft PEG
C0593526 SB 10/10/2003 0 - 0.5 ft PEG
C0593530 SB 10/1312003 0- 0.5 ft REG
C0593535 SB 10/13/2003 0 - 0.5 ft PEG
C0593539 SB 10/13/2003 0- 0.5 ft REG
C059354.4 SB 9/12/2003 0 - 0.5 ft PEG
C0593548 SB 9/17/2003 0 - 0.5 ft PEG
C0593552 SB 9/16/2003 0 - 0.5 ft REG
C0593557 SB 10/1/2003 0- 0.5 ft REG
C0593561 SB 9/17/2003 0 - 0.5 ft REG
C0593566 SB 10/17/2003 0 - 0.5 ft PEG
C0593570 SB 9/23/2003 0 - 0.5 ft PEG
C0593575 SB 10/3/2003 0 - 0.5 ft PEG
(20593583 SB 10/7/2003 0 - 0.5 ft REG
(20593584 SB 10/7,/2003 0 - 0.5 ft PEG
(20593588 SB 10/8/2003 0 - 0.5 ft PEG
C0593597 SB 1019/2003 0 - 0.5 ft REG
C0593601 SB 10/17/2003 0 - 0.5 ft REG
(20593606 SB 10/17/2003 0- 0.5 ft REG
C0593610 SB 10/17/2003 0 - 0.5 ft PEG
C0593615 SB 10/17/2003 0 - 0.5 ft REG
C0593619 SB 10/1312003 0 - 0.5 ft REG
C0593628 SB 10/17/2003 0- 0.5 ft REG
C0593632 SB 9/16/2003 0 - 0.5 ft PEG
C0593637 SB 10/1/2003 0 - 0.5 ft REG
C0593641 SB 9/24/2003 0 - 0.5 ft REG
C0593646 SB 9/22/2003 0 - 0.5 R PEG
C0593650 SB 10/3/2003 0 - 0.5 ft REG
C0593659 SB 10/8/2003 0 - 0.5 ft REG
C0593663 SB 10/7/2003 0 - 0.5 ft REG
C0593664 SB 10/7/2003 0 - 0.5 ft REG
C0593668 SB 10/8/2003 0 - 0.5 ft REG
C0593677 SB 10/9/2003 0 - 0.5 ft REG
C0593681 SB 10/9/2003 0 - 0.5 ft REG
C0593686 SB 10/10/2003 0 -0.5 It REG
C0593690 SB 10/10/2003 0 - 0.5 ft PEG
C0593695 SB 10/10/2003 0- 0.5 ft REG
C0593699 SB 10/13/2003 0 - 0.5 ft PEG
C0593703 SB 9/15/2003 0 - 0.5 ft REG
C0593704 SB 9/15/2003 0 - 0.5 ft PEG
(20593708 SB 9/11/2003 0 - 0.5 ft REG
(20593712 SB 10/1/2003 0 - 0.5 ft PEG
C0593717 SB 9116/2003 0 - 0.5 ft REG
C0593721 SB 1011/2003 0 - 0.5 fl REG
C0593726 SB 10/6/2003 0 - 0.5 ft PEG
(20593730 SB 912312003 0 - 0.5 ft PEG
C0593735 SB 9/24/2003 0 - 0.5 ft PEG
C0593743 SB 1018/2003 0 - 0.5 ft PEG
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C0593744 SB 10/8/2003 0 - 0.5 ft REG
C0593748 SB 10/8/2003 0 - 0.5 ft REG
C0593752 SB 10/8/2003 0 - 0.5 ft REG
C0593757 SB 10/8/2003 0 - 0.5 ft REG
C0593761 SB 10/8/2003 0 - 0.5 ft REG
C0593766 SB 10/10/2003 0 - 0.5 ft KEG
C0593770 SB 10/10/2003 0 - 0.5 ft REG
C0593775 SB 10/10/2003 0 - 0.5 ft REG
C0593779 SB 10/9/2003 0 - 0.5 ft REG
C0593783 SB 10/9/2003 0 - 0.5 ft REG
C0593784 SB 10/9/2003 0- 0.5 ft REG
C0593788 SB 10/10/2003 0 - 0.5 ft REG
C0593792 SB 10/10/2003 0 - 0.5 ft REG
C0593797 SB 10/10/2003 0 - 0.5 ft REG
C0593801 SB 10/10/2003 0 - 0.5 ft REG
C0593806 SB 10/10/2003 0 - 0.5 ft REG
C0593810 SB 10/1/2003 0 - 0.5 ft REG
C0593815 SB 9/11/2003 0 - 0.5 ft REG
310013101 DP 11/1/2005 0 - 2 ft N
310043103 DP 11/2/2005 0 - 2 ft N
310073104 DP 11/2/2005 0- 2 ft N
310103105 DP 11/2/2005 0- 2 ft N
310143106 DP 11/3/2005 0 - 2 ft N

310173107 DP 11/3/2005 0 - 2 ft N310203108 DP 11/3/2005 0 - 2 ft N
310243109 DP 11/3/2005 0 - 2 ft N
310273110 DP 11/3/2005 0 - 2 ft N
310303111 DP 11/3/2005 0 - 2 ft N
310333112 DP 11/3/2005 0 - 2 ft N
310373113 DP 11/3/2005 0 - 2 ft N
310403114 DP 11/3/2005 0 - 2 ft N
31043 3115 DP 11/3/2005 0 - 2 ft N
310473116 DP 11/4/2005 0- 2 ft N
310523117 DP 11/4/2005 0- 2 fl N
310553118 DP 11/4/2005 0 - 2 fl N
310583119 DP 11/4/2005 0 - 2 ft N

3.10603120 DP 11/4/2005 0- 2 ft N
310633121 DP 11/4/2005 0 - 2 ft N
310663122 DP 11/4/2005 0- 2 ft N
310693123 DP 11/4/2005 0 - 2 ft N
310713124 DP 11/4/2005 0- 2 ft N
310733125 DP 1I/5/2005 0 - 2 ft N
310783126 DP 1I/6/2005 0 - 2 ft N
310813127 DP 11/6/2005 0- 2 ft N
310833128 DP 11/6/2005 0 - 2 ft N
310843129 DP 11/6/2005 0 - 2 ft N
310853130 DP 11/6/2005 0- 2 ft N
310873132 DP 11/6/2005 0- 2 h N
310913133 DP 11/6/2005 0- 2 ft N
310943134 DP 11/6/2005 0- 2 ft N

i ii
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310973136 DP 11/7/2005 0 - 2 ft N
3110l 3138 DP 1l/7/2005 0 - 2 ft N
31104 3139 DP 11/7/2005 0 - 2 ft N
311063140 DP 11/7/2005 0- 2 ft N
31108 3141 DP 11/7/2005 0 - 2 ft N
31112 3142 DP 11nl2005 0 - 2 ft N
31114 3143 DP 11/8/2005 0 - 2 ft N
31116 3144 DP 11/8/2005 0 - 2 ft N
31132 3146 DP 11/812005 0 - 2 ft N
31135 3147 DP 11/9/2005 0- 2 ft N
31137 3148 DP 11/9/2005 0 - 2 ft N
31139 3149 DP 11/9/2005 0 - 2 ft N
31141 3150 DP 11/9/2005 0- 2 ft N
31144 3102 DP 11/9/2005 0- 2 ft N
311563131 DP 11/10/2005 0 - 2 ft N
31158 3135 DP 11/10/2005 0 - 2 ft N
311603137 DP 1111012005 0 - 2 ft N
178-0002 SB 1111511994 0.5- 1ft REG
178-0003 SB 11/15/1994 0.5 - 1 ft REG

C032C539 SB 5/29/2002 0.5 - 2 ft REG
C032C543 SB 5/29/2002 0.5 - 2 ft REG
C032C547 SB 5/29/2002 0.5 - 2 ft REG
C032C548 SB 5/29/2002 0.5 - 2 ft REG
C032C552 SB 512912002 0.5 - 2 ft REG
C032C556 SB 5/2912002 0.5 - 2 fl REG
C032C561 SB 5/30/2002 0.5 - 2 ft REG
C032C565 SB 5/29/2002 0.5 - 2 ft REG
C032C569 SB 5/30/2002 0.5 - 2 ft REG
C032C570 SB 5130/2002 0.5 - 2 ft REG
C032C574 SB 5/30/2002 0.5 - 2 ft REG
(2032(2578 SB 5/30/2002 0.5 - 2 ft REG
C032C583 SB 513012002 0.5 - 2 ft REG
C032C587 SB 5/30/2002 0.5 - 2 ft REG
C0593056 SB 9110/2003 0.5 - 2 ft REG
C0593060 SB 911012003 0.5 - 2 ft REG
C0593065 SB 101112003 0.5 - 2 ft REG
C0593069 SB 911112003 0.5 - 2 ft REG
C0593073 SB 1012/2003 0.5 - 2 ft REG
(20593074 SB 1012/2003 0.5- 2 ft REG
(20593082 SB 101312003 0.5 - 2 ft REG
C0593087 SB 911012003 0.5 *2 ft REG
C0593091 SB 10/1/2003 0.5 - 2 fl REG
C0593096 SB 911112003 0.5 - 2 f_ REG
C0593100 SB 1012/2003 0.5 - 2 fl PEG
C0593109 SB 10/2/2003 0.5 - 2 tt REG
C0593113 SB 10/8/2003 0.5 - 2 ft REG
C0593114 SB 1018/2003 0.5 - 2 fl PEG
C0593118 SB 10/3/2003 0.5 - 2 ft REG
(=0593122 SB 10/312003 0.5 - 2 ft REG
C0593131 SB 10/I/2003 0.5 - 2 fl REG
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C0593136 SB 9/1112003 0.5 - 2 ft REG
C0593140 SB 10/2/2003 0.5 - 2 ft REG
C0593145 SB 9/12/2003 0.5 - 2 ft REG
C0593149 SB 10/2/2003 0.5 - 2 ft REG
C0593153 SB 10/2/2003 0.5 - 2 ft REG
C0593154 SB 10/2/2003 0.5 - 2 ft REG
(20593158 SB 10/3/2003 0.5 - 2 ft REG
C0593162 SB 10/3/2003 0.5 - 2 ft REG
C0593167 SB 10/3/2003 0.5 - 2 ft REG
C0593176 SB 9/10/2003 0.5 - 2 ft REG
C0593180 SB 10/1/2003 0.5- 2 fl REG
C0593185 SB 9/11/2003 0.5 - 2 ft REG
C0593189 SB 9/16/2003 0.5 - 2 ft REG
C0593193 SB 9/16/2003 0.5 - 2 ft REG
C0593194 SB 9/16/2003 0.5 - 2 ft REG
C0593198 SB 10/2/2003 0.5 - 2 ft REG
C0593202 SB 10/2/2003 0.5 - 2 ft REG
C0593207 SB 10/2/2003 0.5 - 2 ft PEG
C0593211 SB 10/3/2003 0.5 - 2 ft REG
C0593216 SB 10/6/2003 0.5 - 2 ft REG
C0593220 SB 10/6/2003 0.5 - 2 ft REG
C0593225 SB 101612003 0.5 - 2 ft REG
C0593229 SB 10/6/2003 0.5 - 2 ft REG
C0593233 SB 10/7/2003 0.5 - 2 ft REG
(20593234 SB 10n/2003 0.5 - 2 ft REG
C0593238 SB 10/7/2003 0.5 - 2 ft REG
C0593242 SB 9/10/2003 0.5 - 2 ft REG
C0593247 SB 9/15/2003 0.5 - 2 ft REG
C0593251 SB 10/2/2003 0.5 - 2 ft REG
C0593256 SB 10/2/2003 0.5 - 2 ft REG
C0593265 SB 10/10/2003 0.5 - 2 ft PEG
C0593269 SB 1016/2003 0.5 - 2 ft REG
C0593273 SB 10/6/2003 0.5 - 2 ft REG
C0593274 SB 10/6/2003 0.5 - 2 ft REG
C0593278 SB 10/3/2003 0.5 - 2 ft REG
C0593282 SB 10/7/2003 0.5 - 2 ft REG
C0593287 SB 10/7/2003 0.5 - 2 ft REG
C0593291 SB 10/9/2003 0.5 - 2 ft REG
C0593296 SB 10/9/2003 0.5 - 2 ft REG
C0593300 SB 10/9/2003 0.5 - 2 ft REG
C0593305 SB 10/10/2003 0.5 - 2 ft REG
C0593309 SB 10/10/2003 0.5 - 2 ft REG
C0593313 SB 1(3/10/2003 0.5 - 2 ft REG
C0593314 SB 10/10/2003 0.5 - 2 ft REG
C0593318 SB 10/1/2003 0.5 - 2 ft REG
C0593322 SB 10/1/2003 0.5 - 2 tl REG
C0593327 SB 9/15/2003 0.5 - 2 ft REG
C0593331 SB 10/2/2003 0.5 - 2 ft PEG
C0593336 SB 10/6/2003 0.5 - 2 ft REG
C0593340 SB 10/2/2003 0.5 - 2 ft REG _1_
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C0593353 SB 10/3/2003 0.5 - 2 ft REG
C0593358 SB 101712003 0.5 - 2 ft REG
C0593362 SB 10/712003 0.5 - 2 ft REG
C0593367 SB 10/9/2003 0.5 - 2 ft REG
C0593376 SB 10/9/2003 0.5 - 2 ft REG
C0593380 SB 10/9/2003 0.5 - 2 ft REG
C0593385 SB 10/10/2003 0.5 - 2 ft REG
C0593393 SB 10/10/2003 0.5 - 2 ft REG
C0593394 SB 1011012003 0.5 - 2 ft REG
C0593398 SB 10/17/2003 0.5 - 2 ft REG
C0593402 SB 10/1012003 0.5 - 2 ft PEG
C0593407 SB 10/13/2003 0.5 - 2 ft REG
C0593411 SB 9/15/2003 0.5 - 2 ft REG
C0593416 SB 9/12/2003 0.5 - 2 ft REG
C0593420 SB 9/12/2003 0.5 - 2 ft REG
C0593425 SB 9/15/2003 0.5 - 2 ft REG
C0593429 SB 9/16/2003 0.5 - 2 ft REG
C0593433 SB 9/16/2003 0.5 - 2 ft REG
C0593434 SB 9/16/2003 0.5 - 2 ft REG
C0593438 SB 10/2/2003 0.5 - 2 ft REG
C0593442 SB 10/2/2003 0.5 - 2 ft REG
(20593447 SB 10/2/2003 0.5 - 2 ft REG
C0593451 SB 9/17/2003 0.5 - 2 ft REG
(20593456 SB 10/3/2003 0,5 - 2 ft REG
C0593460 SB 10/3/2003 0.5 - 2 R REG
C0593465 SB 10/3/2003 0.5 - 2 ft REG
130593469 SB 10t7/2003 0.5 - 2 ff REG
(20593478 SB 10/7/2003 0.5 - 2 It REG
C0593491 SB 10/9/2003 0.5 - 2 R REG
(20593505 SB 10/9/2003 0.5 - 2 ft REG
C0593509 SB 10DI2003 0.5 - 2 ft KEG
C0593513 SB 10/9/2003 0.5 - 2 ft REG
C0593514 SB 10/912003 0.5 - 2 ft REG
C0593518 SB 10/10/2003 0.5 - 2 R REG
C0593522 SB 10/10/2003 0.5 - 2 ft REG
C0593527 SB 10/10/2003 0.5 - 2 ft REG
C0593531 SB 10/13/2003 0.5 - 2 ft REG
(20593536 SB 10/13/2003 0.5 - 2 ft REG
C0593540 SB 10/13/2003 0.5 - 2 ft REG
C0593545 SB 9/12/2003 0.5 - 2 ft REG
C0593549 SB 9/17/2003 0.5 - 2 ft REG
(20593553 SB 9/16/2003 0.5 - 2 ft REG
C0593554 SB 9/16/2003 0.5 - 2 ft REG
C0593558 SB 10/1/2003 0.5 - 2 ft REG
C0593562 SB 9/17/2003 0.5 - 2 ft REG
C0593567 SB 10/17/2003 0.5 - 2 ft REG
(20593571 SB 9/23/2003 0.5 - 2 ft KEG
C0593576 SB 10/3/2003 0.5 - 2 ft REG
C0593585 SB 10/7/2003 0.5 - 2 ft KEG
C0593589 SB 10/8/2003 0.5 - 2 ft REG

i i| i iii
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C0593594 SB 10/9/2003 0.5 - 2 ft REG
C0593598 SB 10/9/2003 0.5 - 2 ft REG
C0593602 SB 10/17/2003 0.5 - 2 ft REG
C0593607 SB 10/17/2003 0.5 - 2 ft REG
C0593611 SB 10/17/2003 0.5 - 2 ft REG
C0593616 SB 10/17/2003 0.5 - 2 ft REG
C0593620 SB 10/13/2003 0.5 - 2 ft REG
C0593629 SB 10/17/2003 0.5 - 2 ft REG
C0593633 SB 9/16/2003 0.5 - 2 ft REG
C0593634 SB 9/16/2003 0.5 - 2 ft REG
C0593638 SB 10/1/2003 0.5 - 2 ft REG
C0593642 SB 9/24/2003 0.5 - 2 ft PEG
C0593647 SB 9/22/2003 0.5 - 2 ft REG
C0593651 SB 10/3/2003 0.5 - 2 ft REG
C0593660 SB 10/8/2003 0.5 - 2 ft REG
C0593665 SB 10/7/2003 0.5 - 2 ft REG
C0593669 SB 10/8/2003 0.5 - 2 ft REG
C0593673 SB 10/8/2003 0.5 - 2 ft REG
C0593674 SB 10/8/2003 0.5 - 2 ft REG
C0593678 SB 10/9/2003 0.5 - 2 ft REG
C0593682 SB 10/9/2003 0.5 - 2 ft REG
C0593687 SB 10/10/2003 0.5 - 2 ft REG
C0593691 SB 10/10/2003 0.5 - 2 ft REG
C0593696 SB 10/10/2003 0.5 - 2 ft REG
C0593700 SB 10/13/2003 0.5 - 2 ft REG
C0593705 SB 9/15/2003 0.5 - 2 ft REG
C0593709 SB 9/11/2003 0.5 - 2 ft PEG
C0593713 SB 10/112003 0.5 - 2 ft REG
C0593714 SB 10/1/2003 0.5 - 2 ft REG
C0593718 SB 9/1612003 0.5 - 2 fi REG
C0593722 SB 10/1/2003 0.5 - 2 ft REG
C0593727 SB 10/6/2003 0.5 - 2 ft REG
(20593731 SB 9/23/2003 0.5 - 2 ft REG
C0593736 SB 9/24/2003 0.5 - 2 ft REG
C0593740 SB 10/3/2003 0.5 - 2 tt REG
C0593745 SB 10/8/2003 0.5 - 2 ft REG
(20593749 SB 10/8/2003 0.5 - 2 ft REG
(20593753 SB 1018/2003 0.5 - 2 ft REG
C0593754 SB 10/8/2003 0.5 - 2 ft REG
(20593758 SB 10/8/2003 0.5 - 2 R REG
C0593762 SB 10/8/2003 0.5 - 2 ft REG
C0593767 SB 10/10/2003 0.5 - 2 ft REG
C0593771 SB 10/10/2003 0.5 - 2 ft REG
C0593776 SB 10/10/2003 0.5 - 2 ft REG
(20593780 SB 10/9/2003 0.5 - 2 ft REG
C0593785. SB 10/9/2003 0.5 - 2 R REG
C0593789 SB 10/10/2003 0.5 - 2 ft REG
C0593793 SB 10/10/2003 0.5 - 2 ft PEG
C0593794 SB 10/10/2003 0.5 - 2 ft REG
C0593798 SB 10/10/2003 0.5 - 2 ft PEG

i
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C0593802 SB 10/10/2003 0.5 - 2 ft REG
C0593807 SB 10/10/2003 0.5 - 2 ft REG
C0593811 SB 10/1/2003 0.5 - 2 ft REG
C032C540 SB 5129/2002 2 - 4 ft REG
C032C544 SB 5/29/2002 2 - 4 ft REG
C032C549 SB 5/29/2002 2 - 4 ft REG
C032C553 SB 5/29/2002 2 - 4 ft REG
C032C562 SB 5130/2002 2 - 4 ft REG
C032C566 SB 5/29/2002 2 - 4 ft REG
C032C571 SB 5/30/2002 2 ° 4 ft REG
C032C575 SB 5/30/2002 2 - 4 ft REG
C032C579 SB 5/30/2002 2 - 4 ft REG
C032C584 SB 5/30/2002 2 - 4 ft REG
C032C588 SB 513012002 2 - 4 ft REG
C0593066 SB 10/1/2003 2 - 4 ft REG
C0593070 SB 9/11/2003 2 - 4 ft REG
C0593075 SB 10/2/2003 2 - 4 ft REG
C0593083 SB 10/3/2003 2 - 4 ft REG
(20593084 SB 101312003 2 - 4 ft REG

•C0593088 SB 911012003 2 - 4 ft REG
C0593092 SB 10/1/2003 2 - 4 ft REG
C0593097 SB 9/11/2003 2 - 4 ft REG
C0593101 SB 10/2/2003 2 - 4 ft REG
C0593115 SB 10/8/2003 2 - 4 ft REG
C0593119 SB 10/3/2003 2 - 4 ft REG
(20593123 SB 10/3/2003 2 - 4 ft REG
C0593124 SB 10/3/2003 2 - 4 ft REG
(20593132 SB 10/1/2003 2 - 4 ft REG
C0593137 SB 9/11/2003 2 - 4 ft REG
C0593141 SB 10/2/2003 2 - 4 ft REG
C0593150 SB 10/2/2003 2 - 4 ft REG
C0593155 SB 10/2/2003 2 - 4 ft REG
C0593159 SB 10/3/2003 2 - 4 ft REG
C0593163 SB 1013/2003 2 - 4 ft REG
C0593164 SB 10/3/2003 2 - 4 t:t REG
C0593168 SB 10/3/2003 2 - 4 ft REG
C0593177 SB 9/10/2003 2 - 4 ft REG
C0593181 SB 10/1/2003 2 - 4 ft REG
C0593190 SB 9116/2003 2 - 4 ft REG
C0593195 SB 9/16/2003 2 - 4 ft PEG
C0593199 SB 10/2/2003 2 - 4 ft REG
C0593203 SB 10/2/2003 2 - 4 ft REG
(20593204 SB 10/2/2003 2 - 4 ft REG
C0593208 SB 10/2/2003 2 - 4 ft REG
C0593212 SB 10/3/2003 2 - 4 ft REG
(20593217 SB 10/6/2003 2 - 4 ft REG
C0593221 SB 10/6/2003 2 - 4 ft REG
C0593226 SB 10/6/2003 2 - 4 ft REG
C0593230 SB 10/6/2003 2 - 4 ft REG
C0593235 SB 10/7/2003 2 - 4 fl REG

III I
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C0593239 SB 10/7/2003 2 - 4 ft REG
C0593243 SB 911012003 2 - 4 ft REG
C0593244 SB 9/10/2003 2 - 4 ft REG
C0593248 SB 9/15/2003 2 - 4 ft REG
C0593252 SB 101212003 2 - 4 ft REG
C0593257 SB 10/2/2003 2 - 4 ft REG
C0593266 SB 1011012003 2 - 4 ft REG
C0593270 SB 10/6/2003 2 - 4 ft REG
C0593275 SB 10/6/2003 2 - 4 ft REG
C0593279 SB 101312003 2 - 4 fi REG
C0593283 SB 10/712003 2 - 4 ft REG
C0593284 SB 10/712003 2 - 4 fi REG
C0593292 SB 10/9/2003 2 - 4 ft REG
C0593297 SB 10/9/2003 2 - 4 ft REG
C0593301 SB 10/9/2003 2 - 4 ft REG
C0593306 SB 10110/2003 2 - 4 ft REG
C0593310 SB 10/10/2003 2 - 4 ft REG
C0593315 SB 10/10/2003 2 - 4 ft REG
C0593323 SB 10/1/2003 2 - 4 ft REG
C0593324 SB 10/1/2003 2 - 4 ft REG
C0593328 SB 9/15/2003 2 - 4 ft REG
C0593341 SB 10/2/2003 2 - 4 ft REG
C0593350 SB 1016/2003 2 - 4 ft REG
C0593359 SB 10n/2003 2 - 4 ft PEG
C0593363 SB 10/7/2003 2 - 4 ft REG
C0593364 SB 10/7/2003 2 - 4 ft REG
C0593372 SB 10/9/2003 2 - 4 ft REG
(20593377 SB . 101912003 2 - 4 ft REG
C0593381 SB 1019/2003 2 - 4 ft REG
C0593386 SB 10/1012003 2 - 4 ft REG
C0593390 SB 10/10/2003 2 - 4 ft REG
C0593395 SB 10/10/2003 2 - 4 ft REG
C0593399 SB 10/17/2003 2 - 4 ft REG
C0593403 SB 10/10/2003 2 - 4 ft REG
(20593404 SB 10/10/2003 2 - 4 tt PEG
C0593408 SB 10/13/2003 2 - 4 ft REG
C0593412 SB 9/15/2003 2 - 4 ft REG
C0593421 SB 9/12/2003 2 - 4 ft REG
C0593426 SB 9/15/2003 2 - 4 ft REG
C0593430 SB 9/16/2003 2 - 4 ft REG
C0593435 SB 9/16/2003 2 - 4 ft REG
C0593439 SB 10/2/2003 2 - 4 ft PEG
C0593443 SB 1012/2003 2 - 4 ft REG
C0593444 SB 10/2/2003 2 - 4 ft REG
C0593448 SB 10/2/2003 2 - 4 ft REG
C0593452 SB 9/17/2003 2 - 4 ff REG
C0593457 SB 10/3/2003 2 - 4 ft REG
C0593461 SB 10/3/2003 2 - 4 ft PEG
C0593466 SB 10/3/2003 2 - 4 ff REG
C0593470 SB 10n/2003 2 - 4 ff REG
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C0593479 SB 10/7/2003 2 - 4 ft REG
C0593483 SB 10/9/2003 2 - 4 ft REG
C0593484 SB 10/9/2003 2 - 4 ft REG
C0593492 SB 10/9/2003 2 - 4 ft REG
C0593497 SB 10/9/2003 2 - 4 ft REG
C0593506 SB 10/9/2003 2 - 4 ft REG
C0593510 SB 10/9/2003 2 - 4 ft REG
C0593515 SB 10/9/2003 2 - 4 ft REG
C059J519 SB 10/10/2003 2 - 4 ft REG
C0593523 SB 10/10/2003 2 - 4 ft REG
C0593524 SB 10/10/2003 2 - 4 ft REG
C0593528 SB 10/10/2003 2 - 4 ft REG
C0593532 SB 10/13/2003 2 - 4 ft PEG
C0593537 SB 10/13/2003 2 - 4 ft REG
(20593541 SB 10/13/2003 2 - 4 ft REG
C0593546 SB 9/12/2003 2 - 4 ft REG
C0593550 SB 9/17/2003 2 - 4 ft REG
C0593555 SB 9/1612003 2 - 4 ft REG
C0593559 SB 10/1/2003 2 - 4 ft REG
C0593563 SB 9/17/2003 2 - 4 ft REG
C0593564 SB 9/17/2003 2 - 4 ft REG
C0593568 SB 10/17/2003 2 - 4 ft REG
C0593572 SB 9/23/2003 2 - 4 ft REG
C0593577 SB 10/3/2003 2 - 4 ft REG
C0593581 SB 10/3/2003 2 - 4 ft REG
C0593586 SB 10/7/2003 2 - 4 ft REG
C0593590 SB 10/8/2003 2 - 4 ft REG
C0593595 SB 10/912003 2 - 4 ft REG
C0593603 SB 10/17/2003 2 - 4 ft REG
C0593604 SB 10/17/2003 2 - 4 ft REG
C0593608 SB 10/17/2003 2 - 4 ft REG
C0593612 SB 10/17/2003 2 - 4 ft REG
C0593617 SB 10/17/2003 2 - 4 f_ REG
(20593621 SB 1011312003 2 - 4 ft REG
C0593630 SB 10/17/2003 2 - 4 ft REG
C0593635 SB 9/16/2003 2 - 4 fi REG
C0593639 SB 10/1/2003 2 - 4 ft REG
C0593643 SB 9/24/2003 2 - 4 fl REG
C0593644 SB 9/24/2003 2 - 4 ft REG
C0593648 SB 9/22/2003 2 - 4 ft REG
C0593652 SB 10/3/2003 2 - 4 t_ REG
C0593657 SB 10/3/2003 2 - 4 fl REG
C0593661 SB 10/8/2003 2 - 4 fl PEG
C0593666 SB 10F//2003 _2 - 4 ft REG
(20593670 SB 10/8/2003 2 - 4 ft REG
C0593675 SB 10/8/2003 2 - 4 R REG
C0593679 SB 10/9/2003 2 - 4 ft REG
C0593683 SB 10/912003 2 - 4 ft REG

C0593684 SB 10/9/2003 2 - 4 ft REG
C0593688 SB 10/10/2003 2 - 4 ft REG

11 of 17



SamplingInformationfor Soil

i ii

Sample and Station Station Type Collection Date Top and Bottom, Sample Type
C0593692 SB 1011012003 2 - 4 ft REG

C0593697 SB 10/10/2003 2 - 4 ft REG
C0593701 SB 10/13/2003 2 - 4 ft REG
C0593706 SB 9/15/2003 2 - 4 ft REG
C0593710 SB 9/11/2003 2 - 4 ft REG

C0593715 SB 10/1/2003 2 - 4 ft REG
C0593719 SB 9/16/2003 2 - 4 ft REG
C0593723 SB 10/1/2003 2 - 4 ft REG
C0593724 SB 10/1/2003 2 - 4 ft REG
C0593728 SB 101612003 2 - 4 ft REG
C0593732 SB 9/2312003 2 - 4 ft REG
C0593737 SB 9/24/2003 2 - 4 ft REG
C0593741 SB 10/3/2003 2 - 4 fi REG
C0593746 SB 10/8/2003 2 - 4 fl REG
C0593750 SB 10/8/2003 2 - 4 fl REG
C0593755 SB 10/8/2003 2 - 4 ft REG
C0593759 SB 10/8/2003 2 - 4 fl REG
C0593763 SB 10/8/2003 2 - 4 ft REG
C0593764 SB 10/8/2003 2 - 4 ft REG
C0593768 SB 10/10/2003 2 - 4 ft REG
C0593772 SB 10/10/2003 2 - 4 ft REG
C0593777 SB 10/10/2003 2 - 4 ft PEG
C0593781 SB 1019/2003 2 - 4 ft PEG

C0593786 SB 10/9/2003 2 - 4 it REG
C0593790 SB 10/10/2003 2 - 4 ft PEG
(20593795 SB 10/10/2003 2 - 4 ft PEG
C0593799 SB 10/10/2003 2 - 4 ft PEG
(20593803 SB 10/10/2003 2 - 4 ft PEG
C0593804 SB 10110/2003 2 - 4 ft REG
C0593808 SB 10/10/2003 2 - 4 ft REG
C0593812 SB 10/I/2003 2 - 4 ft PEG
C0593817 SB 9111/2003 2 - 4 ft PEG

31002 3101 DP 111112005 2 - 4 ft N
31005 3103 DP 1112/2005 2 - 4 ft N
31008 3104 DP 11/2/2005 2-4 ft N
31011 3105 DP 11/2/2005 2-4 ft N
31015 3106 DP 111312005 2 - 4 ft N
31018 3107 DP 111312005 2 - 4 ft N
31022 3108 DP 11/3/2005 2 - 4 tt N
31025 3109 DP 11/3/2005 2 - 4 ft N
31031 3111 DP 11/3/2005 2 -4 ft N
31034 3112 DP 11/3/2005 2 - 4 ft N
31038 3113 DP 11/3/2005 2 - 4 ft N
31041 3114 DP 11/3/2005 2 - 4 ft N
31044 3115 DP 11/3/2005 2 - 4 fl N
31048 3116 DP 11/4/2005 2-4 ft N
31053 3117 DP 1114/2005 2 - 4 ft N
31057 3118 DP 11/4/2005 2 -4 ft N
31059 3119 DP 1114/2005 2 - 4 tt N

31061 3120 DP 1114/2005 2 - 4 ff N
i i
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Sampling Information for Soil

ii i i i ::: i

Sample and Station Station T_,,[)e Collection Date Top and Bottom Sample Type
31064 3121 DP 11/4/2005 2-4 ft N
31068 3122 DP 11/4/2005 2 - 4 ft N
31070 3123 DP 11/4/2005 2 - 4 ft N
31072 3124 DP 11/4/2005 2 - 4 ff N
31074 3125 DP 1I/5/2005 2 - 4 ft N
31080 3126 DP 11/6/2005 2 - 4 fl N
31086 3130 DP 11/6/2005 2-4 ft N
31088 3132 DP 11/6/2005 2 - 4 ft N
31092 3133 DP 11/6/2005 2 - 4 fi N
31095 3134 DP 11/6/2005 2 - 4 ft N
31098 3136 DP 1I/7/2005 2 - 4 ft N
31105 3139 DP 11/7/2005 2 - 4 ft N
31107 3140 DP 11/7/2005 2 - 4 ft N
31109 3141 DP 11/7/2005 2-4 ft N
31113 3142 DP 11/7/2005 2 - 4 ft N
31115 3143 DP 11/8/2005 2 - 4 ft N
31117 3144 DP 11/8/2005 2 -4 ft N
31119 3145 DP 11/8/2005 2 -4ft N
31133 3146 DP 111812005 2 - 4 ft N
31136 3147 DP 11/9/2005 2-4 ft N

31138 3148 DP 11/9/2005 2 - 4 fl N
31140 3149 DP 11/9/2005 2-4 R N
31142 3150 DP 11/9/2005 2 - 4 ft N
31145 3102 DP 11/9/2005 2 -4 fl N
31157 3131 DP 11/10/2005 2 - 4 ft N
31159 3135 DP 11/10/2005 2 - 4 ft N
31161 3137 DP 11/10/2005 2 - 4 ft N
31028 3110 DP 1113/2005 3 - 4 ft N
31003 3101 DP 11/1/2005 4 - 6 ft N
31009 3104 DP 11/2/2005 4 - 6 ft N
31012 3105 DP 11/2/2005 4 - 6 ft N
31016 3106 DP 1113/2005 4 - 6 ft N
31019 3107 DP 11/3/2005 4 - 6 ft N
31026 3109 DP 11/3/2005 4 - 6 ft N
31032 3111 DP 11/3/2005 4 - 6 fl N
31039 3113 DP 11/3/2005 4 - 6 ft N
31045 3115 DP 11/3/2005 4 - 6 ft N
31049 3116 DP 11/4/2005 4 - 6 ft N
31054 3117 DP 1114/2005 4-6 ft N
31065 3121 DP 11/4/2005 4 - 6 ft N
31075 3125 DP 111512005 4 - 6 ft N
31099 3136 DP 11/7/2005 4 - 6 ft N
31103 3138 DP 11/7/2005 4 - 6 ft N
31110 3141 DP 11/7/2005 4 - 6 ft N
31118 3144 DP 11/8/2005 4 - 6 ft N
31121 3145 DP 1118/2005 4 - 6 ft N
311343146 DP 1118/2005 4 -6 ft N
C032C541 SB 5129/2002 4 -8 ft REG
C032C545 SB 5129/2002 4 - 8 fl REG
C032C550 SB 5/29/2002 4 - 8 ft REG
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Sampling Information for Soil

i

Sample and Station Station Type CollectionDate Top and Bottom Sample Type
C032C567 SB 5/29/2002 4 - 8 ft REG
C032C572 SB 5/30/2002 4- 8 ft REG
C032C576 SB 5/30/2002 4 - 8 ft REG
C032C580 SB 5/30/2002 4 - 8 ft REG
C032C581 SB 5/30/2002 4 - 8ft REG
C032C589 SB 5/30/2002 4 - 8 ft REG
C032C590 SB 5/30/2002 4 - 8 ft REG
C0593076 SB 10/2/2003 4 - 8 ft REG
C0593089 SB 9/10/2003 4 - 8 ft PEG
C0593093 SB 10/1/2003 4 - 8 ft REG
C0593094 SB 10/1/2003 4 - 8 ft REG
C0593098 SB 9/11/2003 4 - 8 ft REG
C0593102 SB 10/2/2003 4 - 8 ft REG
C0593120 SB 10/3/2003 4 - 8 ft REG
C0593125 SB 10/3/2003 4 - 8 ft REG
C0593129 SB 9/10/2003 4 - 8 ft REG
C0593133 SB 10/1/2003 4 -8 ft PEG
C0593134 SB 10/1/2003 4 - 8 ft REG
C0593138 SB 9/11/2003 4 - 8 ft REG
C0593147 SB 9/12/2003 4 - 8 ft REG

C0593151 SB 10/2/2003 4 - 8 ft REG
C0593156 SB 1012/2003 4 - 8 ft REG
C0593160 SB 10/3/2003 4 - 8 ft REG
C0593165 SB 10/3/2003 4 - 8 ft REG
C0593178 SB 9/10/2003 4- 8 ft REG
C0593182 SB 10/1/2003 4- 8 ft REG
C0593196 SB 9/16/2003 4- 8 ft REG
C0593209 SB 10/2/2003 4 - 8 ft REG
C0593213 SB 10/3/2003 4- 8 ft REG
C0593214 SB 10/3/2003 4 - 8 ft REG
C0593218 SB 10/6/2003 4 - 8 ft REG
C0593227 SB 1016/2003 4 - 8 ft REG
C0593231 SB 10/6/2003 4 - 8 ft REG
C0593236 SB 10/7/2003 4 -8 ft REG
C0593240 SB 10/7/2003 4 - 8 ft REG
C0593245 SB 9/10/2003 4 -8 ft REG
C0593249 SB 9/15/2003 4 - 8 ft REG
C0593267 SB 10110/2003 4 - 8 ft REG
C0593271 SB 10/6/2003 4 - 8 fl REG
C0593276 SB I016/2003 4 - 8 tt REG
C0593280 SB 10/3/2003 4 - 8 ft REG
C0593285 SB 10/7/2003 4 - 8 ft REG
C0593289 SB 10/712003 4 - 8 ft REG
C0593294 SB 10/912003 4 - 8 ft REG
C0593298 SB 10/9/2003 4 - 8 ft PEG
C0593302 SB 10/9/2003 4 - 8 ft REG
C0593307 SB 10/10/2003 4 - 8 tt REG
C05933!1 SB 10/10/2003 4 - 8 ft PEG
C0593316 SB 10/10/2003 4 -8 ft REG
C0593325 SB 10/1/2003 4- 8 ft REG '_
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_' Sampling Information for Soil

Sample and Station Station Type Collection Date Top and Bottom Sample Type
C0593329 SB 9/15/2003 4 - 8 ft REG
C0593338 SB 10/6/2003 4 - 8 ft REG
C0593342 SB 10/2/2003 4 - 8 ft REG
C0593351 SB 1016/2003 4 - 8 ft REG
C0593360 SB 10/7/2003 4 - 8 ft REG
C0593365 SB 10/7/2003 4 - 8 ft REG
C0593369 SB 10/9/2003 4- 8 R REG
C0593373 SB 10/9/2003 4 - 8 ft REG
C0593374 SB 10/9/2003 4- 8 ft REG
C0593378 SB 10/9/2003 4 - 8 ft REG ,.
C0593382 SB 10/9/2003 4 - 8 ft REG
C0593387 SB 10/10/2003 4 - 8 R REG
C0593391 SB 10/10/2003 4 - 8 ft REG
C0593396 SB 10/10/2003 4 - 8 ft REG
C05934-00 SB 10/17/2003 4 - 8 ft REG
C0593405 SB 10/10/2003 " 4 - 8 ft REG
C0593409 SB 10/13/2003 4 - 8 ft REG
C0593422 SB 9/12/2003 4 - 8 ft REG
C0593427 SB 9/15/2003 4 - 8 ft REG
C0593431 SB 9116/2003 4- 8 ft REG
C0593436 SB 9/16/2003 4 - 8 ft REG
C0593440 SB 10/2/2003 4 - 8 ft REG
C0593445 SB 10/2/2003 4- 8 ft REG
C0593449 SB 10/2/2003 4 - 8ft REG
C0593453 SB 9/17/2003 4 - 8 ft REG
C0593454 SB 9117/2003 4 - 8 ft REG
(20593458 SB 1013/2003 4 - 8 ft REG
C0593462 SB 10/3/2003 4 - 8 R REG
C0593467 SB 10/3/2003 4 - 8 ft REG
C0593471 SB 10/7/2003 4 - 8 ft REG
C0593480 SB 10/7/2003 4 - 8 ft REG
(20593485 SB 10/9/2003 4 - 8 ft REG
(20593493 SB 10/9/2003 4 - 8 ft REG
C0593494 SB 1019/2003 4 - 8 ft REG
(20593498 SB 1019/2003 4 - 8 ft REG
C0593507 SB 10/9/2003 4 - 8 ft REG
C0593511 SB 1019/2003 4 - 8 ft REG
C0593516 SB 10/9/2003 4 - 8 ft REG

C0593520 SB 10/10/2003 4 - 8 ft .REG
C0593525 SB 10/10/2003 4 - 8 ft REG
C0593529 SB 10/1012003 4 - 8 ft REG
C0593533 SB 10/13/2003 4 - 8 ft REG
C0593534 SB 10/13/2003 4 - 8 ft REG
(20593538 SB 10/13/2003 4 - 8 ft REG
C0593542 SB 10/13/2003 4 - 8 ft REG
(20593547 SB 9/12/2003 4 - 8 _ REG
C0593551 SB 9/17/2003 4 - 8 ft REG

C0593556 SB 9/16/2003 4 - 8 ft REG

C0593560 SB 1011/2003 4 - 8 ft REG
C0593565 SB 9/17/2003 4 - 8 ft REG

II
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SamplingInformationfor Soil

Sample and Station Station Type Collection Date Top and Bottom Sample Type
C0593569 SB 10/17/2003 4 - 8 ft REG
C0593573 SB 9/23/2003 4 - 8 ft REG
C0593574 SB 9/23/2003 4 - 8 ft REG
C0593578 SB 10/3/2003 4 - 8 ft REG
C0593582 SB 10/3/2003 4 - 8 ft REG
C0593587 SB 10/7/2003 4 - 8 ft REG
C0593591 SB 10/8/2003 4- 8 ft REG
C0593596 SB 10/9/2003 4 - 8 ft REG
C0593600 SB 10/9/2003 4 - 8 ft REG
C0593605 SB 10/17/2003 4 - 8 ft REG
C0593609 SB 10/17/2003 4 - 8 ft REG
C0593613 SB 10/17/2003 4- 8 ft REG
C0593614 SB 10/17/2003 4 - 8 ft REG
(20593618 SB 10/17/2003 4 - 8 R REG
(20593622 SB 10/13/2003 4 - 8 ft REG
C0593631 SB 1011712003 4 - 8 ft REG
C0593636 SB 9/16/2003 4 - 8 R REG
C0593640 SB 10/1/2003 4 - 8 ft REG
C0593645 SB 9/24/2003 4 - 8 ft REG
C0593649 SB 9/22/2003 4 - 8 ft PEG
C0593653 SB 101312003 4 - 8 ft REG
C0593654 SB 10/3/2003 4 - 8 ft REG
C0593658 SB 10/3/2003 4 - 8 ft REG
C0593662 SB 10/8/2003 4 - 8 R REG
C0593667 SB 10/7/2003 4 - 8R REG
C0593671 SB 10/8/2003 4- 8ft REG
C0593676 SB 10/8/2003 4 - 8 ft REG
C0593680 SB 10/9/2003 4 - 8 ft REG
C0593685 SB 10/9/2003 4 - 8 ft REG
C0593689 SB 10/10/2003 4 - 8 ft REG
C0593693 SB 10/10/2003 4 - 8 ft REG
C0593694 SB 10/10/2003 4 - 8 ft REG
C0593698. SB 10/10/2003 4 - 8 ft REG
C0593702 SB 10/13/2003 4 - 8 ft REG
C0593707 SB 9/15/2003 4 - 8 ft REG
C0593711 SB 9/11/2003 4 - 8 ft REG
C0593716 SB 10/112003 4 - 8ft REG
C0593725 SB 10/1/2003 4 - 8 ft REG
C0593729 SB 10/6/2003 4 - 8 ft REG
C0593733 SB 9/23/2003 4 - 8 ft REG
C0593734 SB 9/23/2003 4 - 8 ft REG
C0593738 SB 9/24/2003 4 - 8 ft REG
C0593742 SB 10/3/2003 4 - 8 ft REG
(20593747 SB 10/8/2003 4- 8R REG
C0593751 SB 101812003 4- 8 ft REG
C0593756 SB 10/8/2003 4 - 8 ft REG
C0593760 SB 10/8/2003 4 - 8 ft REG
(20593765 SB 10/8/2003 4 - 8 fl REG
C0593769 SB 10/1012003 4 - 8 ft REG
C0593773 SB 10/10/2003 4 - 8 ft PEG _lg

i i
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SamplingInformationfor Soll

Sample and Station Station Type Collection Date Top and Bottom Sample Type
C0593774 SB 10/10/2003 4 - 8 ft REG
C0593778 SB 10/10/2003 4 - 8 ft REG
C0593787 SB 10/9/2003 4 - 8 ft REG
C0593791 SB 10/10/2003 4 - 8 ft REG
C0593796 SB 10/10/2003 4 - 8 ft PEG
C0593800 SB 10/10/2003 4 - 8 ft REG
C0593805 SB 10/10/2003 4 - 8 ft PEG
C0593813 SB 10/1/2003 4 - 8 ft REG
C0593814 SB 10/1/2003 4 - 8 ft REG

31006 3103 DP 11/2/2005 4.5 - 6.5 ft N
310293110 DP 11/3/2005 4.5 - 6.5 ft N
31035 3112 DP 11/3/2005 4.5 - 6.5 ft N
31096 3134 DP 11/6/2005 4.5 - 6.5 ft N
31090 3132 DP 11/6/2005 5 - 7 ft N
31093 3133 DP 11/6/2005 5- 7 ft N

Acronyms/Abbreviations
DP- directpush technology
ft - feet

bl - normal sample
REG- regular sample
SB- soil boring
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Sampling Information for Groundwater

Sample and Station Station Type Collection Date Top and Bottom Sample Type
3141 31123 DP 11/8/2005 15 - 20 ft N
3142 31125 DP 11/8/2005 14- 19 fl N
3143 31127 DP 11/812005 12 - 17 ft N
3146 31148 DP 11/9/2005 9.5 - 14.5 ft N
3148 31162 DP 11/10/2005 6 - 11ft N
3147 31164 DP 11/9/2005 9 - 14 ft N

3145 31166 DP 11/10/2005 9 - 14 ft N
3144 31167 DP 11/9/2005 15 - 20 ft N

3149 31170 DP 11/10/2005 5 - 10 ft N
3119 31171 DP 11/10/2005 5 - 10 ft N
3150 31173 DP 11/10/2005 9 - 14 ft N

OS-HP-03 178-033 HP 6/1912001 12- 16 ft N
OS-HP-05 178-031 lip 6/15/2001 12 - 16 ft N
OS-HP-20 178- 029 HP 6/14/2001 16 - 20 ft N
OS-HP-21 178-032 liP 6/1512001 12- 16 ft N
OS-HP-22 178-030 HP 6/15/2001 16 - 20 fl N

i

Acronyms/Abbreviations
DP - direct push technology
fl - feet

N - normal sample
HI) - hydropunch
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_" Attachment I2

Exposure Point Concentration Calculations



Statistical Oeta Summary and Selection of the 95% UCL

Surface Soil (0-2 feet bgs)

Approximate

Mhdmum Maximum Mean of Standard Chebyshev Distribution
Frequency Detected Detected Arithmetic Standard Log Deviation d Arithmetic Land's Gamma Limit on Dependent Final Basis for

4 Value Value Mean Devlado_ Data Log Data 95% UCL 95% UCL 95% UCL 95% UC-_ 95% UCL 95% UCL Final

Chemical Dctectlm_ (mWkg) (mgStg) (ma/kg) (m_tg) (ml/k_ (mlt/kg) (mg/kg) (mg/kg) (ml_g) (mg,_.) ProUCL Reconmtm_latlma (m_) (m_ 95% UCL
Volat_e Oraanlc Compounds

_tcenaphthen¢ 2291326 2.30E4M 6.70E 02 1.85E-02 4.50E-02 -5.68E+00 1.74E4-00 2.26E-02 2.05E-02 2.16E-02 2.94E-02 Data are Non-parametric (0.05) 2.94E-02 2.94E-02 Statistics

_cenaphthylene 256/326 1.80E-O4 6.40E-02 1.93E-02 4.47E_2 -5.46E-€<10 1.69E+00 2.34E-02 2.28E-02 2.23Ed)2 3.01E-02 Data are Non-parametric (0.05) 3.01E-02 3.01E-02 Statistics

sminracene 2641326 2.60E-04 1.70E-0I 2.45E-02 4.68Ed)2 -4.93EA-00 1.59E400 2.87E-02 3.23E-02 2.79E-02 3.58E-02 Data are Non-parametric (0.05) 3.58E-O2 3.58E-O2 Statistics
3enzo(g,h,i)Perylene 296/326 9.70E-O4 1.60E+00 7.83E432 1.22E-01 -3.19E4-00 I. 17E+00 8.95E-02 9.49E-02 8.65E-02 1.08E-01 Data are Iognormal (0.05) 9.49E-02 9.49E-02 Statistics
)ichloromcthan¢ 4/49 8.00E-04 2.00E-03 2.46E-03 4.94E-04 -6.04E+00 2.70E-01 2.58E-03 2.66E-03 2.61E-03 2.77E-03 Data arc Non-parametric (0.05) 2.77E-03 2.00E-03 Maximum

=luorene 2511326 1.70E-04 5,80E-02 1.91E-02 4.50E-02 -5.60E+00 1.74E+00 2.32E-02 2.22Ed)2 2.22E-(Y2 3.00E-02 Data are Non-parametric (0.05) 3.0OE-O2 3.00E-O2 Statistics
_.-Methylnaphthalen¢ 261/326 3.30E-04 1.70E-01 2.20Ed32 4.60E-02 -5.11E+O0 1.55E+00 2.62E-02 2.5 IEdY2 2.51E-02 3.31E_2 Data are Non-pazar_tric (0.05) 3.31E-O2 3.3 IE-02 Statistics
qaphthalene 262/326 5.10E-04 1.00E-01 2.16E-02 4.47E-02 -4.95E+O0 1.39t/+00 2.57E-02 2.26E 02 2.45E 02 3.24E-02 Data are Non-parametric (0.05) 3.24E-02 3.24E-02 Statistics
_henanthrerte 277/326 8.20E-04 5.80E-01 5.62E-02 8.26E-02 -3.65E+00 1.27E+00 6.38E-02 6.94EX_2 6.26E-02 7.62E-02 Data are Iognormal (0.05) 6.94E-O2 6.94E-02 Statistics
_,rene 307/326 7.70E-04 2.10E+GO 1.I IE-01 1.88E-01 -2.97E+00 1.28E+00 1.29E-01 1.38E-01 1.24E-01 1.57E-01 Data are Iognormal (0.05) 1.38E-01 1.38E-01 Statistics

Kyle_es(total) 3149 5(X)F,-04 3.0OE-03 4.91E-03 1.08E-03 -5.37E+00 4.48E-0! 5.17E-03 5 77E-03 5.35E-03 5.59E-03 Data are Non-parametric (0.05) 5.59E 03 3.00E-03 Maximum
_emivolatile Organic Con _unds

3enzo(a)Anthracene 280/326 3.10E-04 7.10E-01 5.27E-02 7.57E-02 -3.71E+00 1.3 IE+O0 5.96E-O2 6.83E-02 5.87E-02 7.10E-02 Data are Non-parametric (0.05) 7,10E-02 7.10E-02 Statistics
3enzo(a)Pyrene 302/326 3.50E-04 1.20E+00 6.96E-02 [.06E-OI -3.44E+OO 1.33E400 7.93E-02 9.36E-02 7.74E-02 9.53E-02 Data are Non-parametric (0.05) 9.53E-02 9.53E-02 Statistics

3¢nzo(b)Fluoranthene 311/326 6.40E-04 I.OOE+00 7.25E-02 9.81E-_2 -3.29E+00 1.21E+O0 8.14E-02 9.06E-02 8.01E-02 9.62E-O2 Data are Iognormal (0.05) 9.06E-O2 9.06E-02 Statistica

3enzo(k)Fluoranthene 270/326 3.80E-04 9.70E-01 5A 3E-02 8.24E-02 -3.77E+00 1.32E+00 5.88E-02 6.61E-02 5.72E-02 7.12E-02 Data are Non-parametric (0.05) 7.12E-02 7.12Ed)2 Statistics
i,2-Benzphenanthracene 297/326 6.70E-04 I.IOE+00 8.79E-02 1.13E 01 -3.08E4_qO 1.21E+O0 9.83E-02 l.l IE_)I 9.71E-02 1.15E-01 Data are lognormal (0.05) 1.11E-01 1.11E-01 Statistics

)ibenz(A,H)Authracene 264/326 3.20E-04 2. IOE-01 2.88E-02 4.72E-02 _1.46E+00 1.38E+00 3.32E-02 3.58E-02 3.24E-02 4.02Ed32 Data are Non-paranmtric(0.05) 4.02E-02 4.02E-02 Statistics
;Fluoranthene 294/326 7.70E-04 1.40E+00 9.86E-02 1.58E-01 -3.10E+00 1,30E+00 1.13E-01 1.24E-01 1.10E-01 1.37E-01 Data are Non-parametric (0.05) 1.37E-01 1.37E-01 Statistics

Indeno(1,2,3-C,D)Pyrene 274/326 5.50E-04 1.50E44XI 6.91E-02 1.17E-01 -3.41E+00 1.28E+00 7.97E 02 8.84E4)2 7.67E-02 9.72E-02 Data are Non-parametric (0.05) 9.72E-02 9.72E-02 Statistics
Pe_dcldes/Pd_chlorinated Biphen_ls

Ar_lor 1016 1/52 4.70E-02 4.70E-02 1.87E-02 4.09E-03 -3.99E+00 1.39E-01 1.97E-02 1.93E-02 1.95E-02 2.12E-02 Data are Non-pm'ametric (0.05) 2.12E-02 2.12E-02 Statistics
Aroclor 1260 8/52 5.00E-03 2.0OE-{Y2 1.69E-02 3.75Ed)3 _LI2E+00 3.17E-01 1.78E-02 1.85E-02 1.80E 02 1.92E-02 Data are Non-par_ic (0,05) 1.92E-02 1.92E-02 Statistics

4,4-DDD 1/52 7.00E-04 7.0OE-04 1.23E-02 7.0OE-03 4.77E+(X) 1.08E+00 1,39E-02 2.16E-02 1.51E-02 1.65E-02 Data are Non-parametric (0.05) 1.65E-02 7.0OE-04 Maximum

4,4 DDE 3t52 5.00E-04 6.00E-03 1.19E-02 7.10E-03 -4.83E+00 1.09E+00 1.35E-02 2.10E-02 1.46E-02 1.62E-02 Data are Non-parametric (0.05) 1.62E-02 6.0OE-03 Maximum

4,4-DDT 2/52 2.00E-03 2.60E-03 1.23E-if2 6.94E-03 -4.75E+00 1.03E+O0 1.40E-02 2.07E-02 1.51E-02 1.65E-02 Data are Non-parameoic (0.05) 1.65E-02 2,6OE-03 Maximum
Dieldrin 1152 5.00E-04 5.00E-04 1.23E-02 7.00E-03 -4.78E+00 1.09E+O0 1.39E-02 2.20E-02 1.51E-02 1,65E-02 Data art: Non-parametric (0.05) 1.65E-02 5.0OE-04 Maximum

Endosalfan Sulfate 1/52 4.00E-03 4.0(0-03 2.05E-02 1.17E-02 4.26E+00 1.0TE+00 2.32E-02 3.57E-G2 2.51E_02 2.76E-02 Data are Non-parametric (0.05! 2.76E-02 4.00E-03 Maximum
Metals

Antimony 6/49 3.00E-01 3.20Ex.OO 1.47E+00 1.18E400 -9.26E-02 1.08E+O0 1.75E400 2.38E+00 1.86E+(]0 2.21E+00 Data are Non-parametric (0.05) 2.21E+00 2.21E+00 Statistics
Arsenic 49149 3.70E+00 3.26E4OI 1.12E+OI 5.66E+00 2.3 IE+O0 4.43E-01 1,25E+01 1.26E+01 1.25E401 1.47E+01 Data follow gamma distribution (0.05) 1.25E+01 1.25E+01 Statistics

Barium 49149 4.69E+O1 4.76E+02 2.18E+02 9.91E+01 5.28E+00 4.78E-01 2.42E44Y2 2.50E+ff2 2.44E+02 2.80E402 Data follow gamma distribution (0.05) 2.44E+02 2.44E+02 Statistics
Beryllium 36/49 6.50E-03 4.60E-01 1.79E-01 1,05Ed)l -1.92E+00 7.29E-01 2.04E-01 2.38E-01 2.09D01 2,45E-01 Data are NorvparameOJc(0.05) 2.45E-01 2.45E-01 Statistics

Cadmium 46/49 3.00E-02 8.80E-01 3.45E-01 1.68E-01 -I.19E+00 5.50E-01 3.85E 01 4.12E 01 3.90E-01 4.50E-01 Data follow gamma distribution (0.05) 3.90Ed)l 3.9OE-01 Statistics
Chromium 49/49 9.80E+00 1.76E+02 4.65E+01 3.13E+01 3.66E+00 6.02E-0t 5.4OE+01 5.5 IE44)1 5.39E+01 6.60E+01 Data follow gamma distribution (0.05) 5.39E+0t 5.39E+01 Statistics

Cobalt 49149 8.50E+00 2.82E+01 1.50E44)1 4.82E+00 2.66E+00 3.07E-OI 1.61E+01 1.62E401 1.61E+01 1.80E+O1 Data foUow gamma distribution (0.05) 1.61E+OI 1.61E+01 Statistics

Copper 49149 [.05Eq.Ol IA8E+02 4.42E+01 2.32E+01 3.66E+00 5.14E-01 4.98E+01 5.12E44)1 5.00E+01 5.86E+01 Data follow gamma distribution (0.05) 5.00E+OI 5.0OE+01 Statistics
Iron 49/49 1.53E+O4 6.70E+04 3.84E+04 1,17E+04 1.05E+OI 3.43E-01 4.13E+04 4.22E+04 4.16E404 4.57E_,O4 Data are normal (0.05) 4.13E+O4 4.13E-V34 Statistics

Lead 49/49 6.90E+00 1.68E+02 3.64E+01 4.03E+01 3.21E+00 7.92E Ol 4.61E+01 4.34E+01 4.50E+01 6.15E+01 Data are Non-parametric (0.05) 6.15E+O1 6.15F_O1 Statistics
Mercury 38/49 1.30E-01 2.00E+00 4.24E-01 3.62E-01 -1.14E+00 7.57E-01 5.1 IE-01 5.35E-01 5.O9E-01 6.49E-01 Data follow gamma dislribution (0.05) 5.09E-01 5.09E-01 Statistics

Molybdemma 1149 1.90E+(X) 1.9OE-_O 1.55E-01 2.58E-01 -2.11E+00 4.57E-01 2.17E-01 1.52E-01 1.83E-01 3.16E-01 Data are Non-parametric (0.05) 3.16E-01 3.16E-01 Statistics

Nickel 49/49 1.19E+OI 3.89E+02 6.19E+01 7.23E+01 3.78E+00 7.40E-01 7.92E+01 7.19E+01 7.58E+01 1.07E+O2 Data are Non-parametric (O.05) I.ff7E+02 1.07E+02 Statistics
Selenium 5149 1.9OE+00 3.00E+O0 5.3 IE-OI 6.52E-01 -9.80E-01 6.86E-01 6.87E-01 5.80E-01 6.50E-01 9.37E-01 Data are Non-parametric (0.05) 9.37E-01 9.37E-01 Statistics

Thallium 23149 4.80D01 3.30E+00 1.09E+00 9.71E-01 -3.99E Ol 1.04E+O0 1.32E+00 1.64E+00 1.38E_0 i .69E+00 Data are Non-parametric (0.05) 1.69E+00 1.69E+00 Statistics
Vanadium 49149 2.19E_,-01 1.04E+02 5.34E+01 1.81E+01 3.92E+00 3.33E-01 5.77E+01 5.821£+01 5.79E+01 6.47E+01 Dat afollow gamma distribution (0.05) 5.79E+O1 5.79E+01 Statistics

Zinc 49/49 3.91E-H)I 2.28E402 1.12E+02 3.26E+01 4.68E+O0 3.00E-OI 1.20E+O2 1.21E+02 1.20E+02 1.32E+02 Data are Non-parametric (0.05) 1.32E+02 1.32E+02 Statistics

Aoonyms/Abbrevlstlona:
b<Js- betowgroundsurface
DOD - dicfllorodiphen,Adichlomethane
DOE- dlchinrod_dlchloroeff'_=ne
DOT- dicfllomdipflenyltrichloroeUlane
mg_kg- miiJigramsperIdlograrn
UCL- upperconfidencelimit
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Acenaphthene

'DataFile Variable: IAcenaphthene

Raw Statistics NormalDistributionTest
iNumberofValidSamples 326 LillieforsTestStatisitic 0.342076
I_umberof UniqueSamples 133 Lilliefors5% CriticalValue 0.049071
I_inimum 0.00023 Datanotnormalat5% significancelevel
Maximum 0.3

Mean 0.018537 95% UCL(AssumingNormalDistribution)
Median 0.00265 Student's-tUCL 0.022648
StandarclDeviation 0.045001
Variance 0.002025 GammaDistributionTest
Coefficientof Variation 2.427684 A-DTest Statistic 24.66744
Skewness 3.958066 A-D 5% CriticalValue 0.848642

K-STestStatistic 0.235774
GammaStatistics K-S5% CriticalValue 0.05398

k hat 0.390948 Dataoqonotfollowgammadistribution
kstar (biascorrected) 0.389395 at 5% significancelevel
Thetahat 0.047415

Thetastar 0.047604 95%UCLs(AssumingGammaDistribution)
nuhat 254.8979 ApproximateGammaUCL 0.0215g
nu star 253.8856 AdjustedGammaUCL 0.021604
Approx.ChiSquareValue(.05) 217.9849
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 217.8387 LillieforsTest Statisitic 0.140545

Lillief0rs5% CriticalValue 0.049071

Log-transformedStatistics DatanotIognormalat 5°_significancelevel
Minimumof logdata -8.377431
Maximumof logdata -1.203973 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -5.677411 95% H-UCL 0.020519
StandardDeviationof logdata 1.743381 95% Chebyshev(MVUE)UCL 0.02556
Varianceof logdata 3.039376 97.5%Chebyshev(MVUE)UCL 0.029929

99% Chebyshev(MVUE) UCL 0.038511

95% Non-parametricUCLs
CLT UCL 0.022636

Adi-CLTUCL(Adjusted.forskewness) 0.02322
Mod-tUCL (Adjustedforskewness) 0.022739
JackknifeUCL 0.022648

StandardBootstrapUCL 0.022693
Bootstrap-tUCL 0.023342

RECOMMENDATION Hall'sBootstrapUCL 0.02327
Dataare Non-parametric(0.05) PercentileBootstrapu(_L 0.02279

BCABootstrapUCL 0.023377.
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.029401

97.5%Chebyshev(Mean,Sd)UCL 0.034102
99%Chebyshev (Mean,Sd) UCL 0.043336
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Acenaphthylene

DataFile I Variable: Acenaphthylene

RawStatistics NormalDistributionTest
NumberofValidSamples 326 LillieforsTestStatisitic 0.33478
Numberof UniqueSamples 131 Lilliefors5% CriticalValue 0.049071
Minimum 0.00018 Datanotnormalat 5% significancelevel
Maximum 0.3

Mean 0.019273 95%UCL (AssumingNormalDistribution)
Median 0.0031 Student's-tUCL 0.023361
StandardDeviation 0.044741
Variance 0.002002 GainmaDistributionTest
Coefficientof Variation 2.321396 A-DTest Statistic 19.04292
Skewness 3.979051 A-D5% (_riticalValue 0.839169

K-STest Statistic 0.211782
GammaStatistics K-S 5% CriticalValue 0.0537

k hat 0.429775 Datadonotfollowgammadistribution
k star(biascorrected) 0.427865 at 5% significancelevel
Thetahat 0.044845
Thetastar .... 0.045045 95% UCLs(AssumingGammaDistribution)
nuhat 280.2131 ApproximateGammaUCL 0.022284
nustar 278.9678 AdjustedGammaUCL 0.022298
Approx.ChiSquareValue (.05) 2.4.1.2774
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 241.1234 LillieforsTest Statisitic 0.093475

LiUiefors5% CriticalValue 0.049071

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -8.622554
Maximumof logdata -1:203973 §5% UCLs(AssumingLognormalDistribution)
Meanof logdata -5.462624 95% H-UCL 0.022803
StandardDeviationof logdata 1.687871 95% Chebyshev(MVUE) UCL 0.028283
Varianceoflogdata 2.848907 97.5% Chebyshev(MVUE) UCL 0.032972

.... 99% Chebyshev(MVUE) UCL 0.042183

95%Non-parametricUCLs
CLT UCL 0.023349

Adj-CLTUCL(Adjustedforskewness) 0.023933
. Mod-t UCL (Adjustedforskewness) 0.023452

JackknifeUCL 0.023361
StandardBootstrapUCL 0.02339
Bootstrap-tUCL 0.024774

RECOMMENDATION Hall'sBootstrapUCL 0,024091
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.02345

BCABootstrapUCL 0.023946
Use97.5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd)UCL 0.030075,

97.5% Chebyshev(Mean,Sd) UCL 0.034748
..... 99"/=Chebyshev(klean,Sd) UCL 0.043929



Anthracene

Data File Variable: Anthracene

Raw Statistics Normal DistributionTest
Number of Valid Samples 326 LillieforsTest Statisitic 0.302516
Number of UniqueSamples 140 Lilliefors5% CriticalValue 0.049071
Minimum 0.00026 Datanotnormalat5% significancelevel
Maximum 0.3

Mean 0.024457 95% UCL(AssumingNormalDistribution)
Median 0.0063 Student's-tUCL 0.028732
StandardDeviation 0.046787
Variance 0.002189 GammaDistributionTest
Coefficientof Variation 1.913014 A-DTest Statistic 11.64772
Skewness 3.432815 A-D5% CriticalValue 0.820393

K-STest Statistic 0.155244
GammaStatistics K-S 5% CriticalValue 0.053138

k hat 0.516443 Datadonotfollowgammadistribution
k star(biascorrected) 0.513735 at 5% significancelevel
Thetahat 0,047357

Thetastar 0.047606 95% UCLs(AssumingGammaDistribution)
nuhat 336.7207 ApproximateGammaUCL 0.027908
nustar 334.9553 AdjustedGammaUCL 0.027924
Approx.ChiSquareValue(.05) 293.5407
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 293.3705 LillieforsTest Statisitic 0.056095

Lilliefors5% CriticalValue 0.049071
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -8.254829
Maximumof log data -1.203973 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -4.934617 95% H-UCL 0.032328
StandardDeviationof logdata 1.592799 95%Chebyshev(MVUE) UCL 0.039766
Varianceof logdata 2.537009 97.5%Chebyshev(MVUE) UCL 0.046003

99%Chebyshev(MVUE) UCL 0.058254

95% Non-parametricUCLs
CLT UCL 0.028719
Adi-CLTUCL (Adjustedforskewness) 0.029246
Mod-tUCL (Adjustedfor skewness) 0.028814
JackknifeUCL 0.028732

StandardBootstrapUCL 0.028698
Bootstrap-tUCL 0.029689

RECOMMENDATION Hall'sBootstrapUCL 0.029525
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.028705

BCABootstrapUCL 0.029323
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean, Sd)UCL 0.035752

97.5%Chebyshev(Mean,Sd) UCL 0.04064
99=/=Chebyshev (Mean,Sd) UCL 0.05024
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Benzo(g,h,i)Perylene

Data File Variable: )Benzo(g,h,i)Perylene .

RawStatistics .... NormalDistributionTest
NumberofValidSamples 326 LillieforsTestStatisitic' 0.263518

Numberof UniqueSamples 1391 Liliiefors5% CriticalValue 0104_)7i
Minimum 0.00097 Datanotnormalat5% significancelevel
Maximum 1,6

Mean 0..078342 95% UCL(AssumingNormalDistribution)
Median 0.0455 Student's-tUCL 0.089517
StandardDeviation 0.12232
Variance 0.014962 GammaDistributionTest
Coefficientof Variation ' 1.561361 A-DTest Statistic 4.058659
Skewness 6.876656 A-D5% CriticalValue 0.788836

K-STestStatistic 0.102824
GammaStatistics K-S5% CriticalValue 0.052001

k hat (_.909799 Datado notfollowgammadistribution
k star(biascorrected) 0.903472 at5% significancelevel
Thetahat 0.086109

Thetastar 0.086712 95% UCLs(AssumingGammaDistribution)
nuhat 593.189 ApproximateGammaUCL 0.08646
nustar 589.0636 AdiustedGammaUCL 0.086497
Approx,ChiSquareValue(.05) 533.754
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 533.5233 LillieforsTestStatisitic 0.045666

" Liiliefors5% CriticalValue 0.049071
Log-transformedStatistics Dataare Iognormalat5% significancelevel

Minimumof logdata -6.938214
Maximumo.flogdata 0.470004 95% UCLs(AssumingIognormalDistribution)
Meanoflogdata -3.188381 95% H-UCL 0.094911
StandardDeviationoflogdata. 1.172087 95%Chebyshev(MVUE) UCL 0.111409
Varianceof logdata ..... 1.373789 97.5%Chebyshev(MVUE) UCL 0.124275

99%Chebyshev(MVUE) UCL 0.149549

95% Non-parametricUCLs
Cl_:rUCL 0.089485

Adj-CLTUCL(Adjustedforskewness) 0.092242
Mod-tUCL(Adjustedforskewness) 0.08994"T
JackknifeUCL 0.089517

StandardBootstrapUCL 0.089612
Bootstrap-tUCL 0.093588

.... RECOMMENDATION Hall'sBootstrapUCL .. 0.10186
Dataare Iognormal(0.05) PercentileBootstrapUCL 0.090256

BCABootstrapUCL 0.091604
UseH-UCL 95% Chebyshev(Mean,Sd) UCL 0.107872

97.5%Chebyshev(Mean,Sd) UCL 0.12065
99°/=Chebyshev(Mean,Sd) UCL 0.145749
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Dichloromethane

DataFile Variable: Dichloromethane

RawStatistics NormalDistributionTest
Numberof ValidSamples 49 Shapiro-WUkTest Statisitic 0.840048
Numberof UniqueSamples 24 Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.0008 Datanotnormalat5% significancelevel
Maximum 0,0036

Mean 0.002461 95% UCL (AssumingNormalDistribution)
Median 0.00255 Student's-tUCL 0.00258
StandardDeviation 0.000494
Variance 2.44E-07 GammaDistributionTest
Coefficientof Variation 0.200735 A-DTest Statistic 4.348899
Skewness -1.521318 A-D5% CriticalValue 0.748473

K-S TestStatistic 0.218037
GammaStatistics K-S 5% CriticalValue 0.12632

k hat 17.54125 Datado notfollowgammadistribution
k star(biascorrected) 16.4809 at 5% significancelevel
Thetahat 0.00014
Thetastar 0.000149 95% UCLs(AssumingGammaDistribution)
nu hat 1719.042 ApproximateGammaUCL 0.00261
nustar 1615.128 AdjustedGammaUCL 0,002615
Approx.ChiSquareValue(.05) 1522.773
AdjustedLevelofSignificance 0.045102 LognormalDistributionTest
'AdjustedChiSquareValue 1520.071 Shapiro-WilkTest Statisitic 0.67982

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -7.130899
Maximumof Io9 data -5.626821 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -6.035871 95% H-UCL 0.002656
StandardDeviationof logdata 0.270304 95% Chebyshev(MVUE)UCL 0.002902
Varianceof logdata 0.073064 97.5%Chebyshev(MVUE)UCL 0.003085

99%Chebyshev(MVUE)UCL 0.003445

95% Non-parametricUCLs
CLT UCL 0.O02577

Adj-CLTUCL(Adjustedforskewness) 0.002561
Mod-tUCL(Adjustedforskewness) 0.002577
JackknifeUCL 0.00258

StandardBootstrapUCL 0.002573
Bootstrap-tUCL 0.002563

RECOMMENDATION Hall'sBootstrapUCL 0.002566
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.002573

BCABootstrapUCL 0.002562
UseStudent's-tUCL 95% Chebyshev(Mean,Sd)UCL 0.002769
or Modified-tUCL 97.5% Chebyshev(Mean,Sd) UCL 0.002902

99% Chebyshev(Mean,Sd)UCL 0.003163
I I I I



Calculationof Outdoor Air ConcentrationsFrom Soil

CAS Cs VF* C.

Number Chemical (n_/kg) (nP/k_) ,,, !,mg/nP)
83-32-9 Acenaphthene 3.9E-02 1,8E+05 2.15E-07
208-96-8 Acenaphthylene 3.0E-02 1.8E+05 1.64E-07
120-12-7 Anthracene 6.8E-02 7.0E+05 9.75E-08
71-43-2 Benzene 2.7E-03 2.7E+03 1.00E-06

191-24-2 Benzo(g,h,i)Perylene 3.0E-01 3.8E+06 7.78E-08
75 -09-2 Dichloromethane 2,0E-03 2.5E+03 8.02E-07
86-73-7 Fluorene 2.1E-02 3.6E+05 5.74E-08

91-57-6 2-Methylnaphthalene 2.2E-02 4.3E+04 5.16E-07
91-20-3 Naphthalene 3.8E-02 4.3E+04 8.71E-07
85-01-8 Phenanthrene 2.6E-01 7.0E+05 3.79E-07

129-00-0 Pyrene 7.8E-01 3.8E+06 2.06E-07
1330-20-7 Xylenes (total) 3.0E-03 6. IE+03 4.92E-07

ii i i i ii

Notes:
a fromU.S. EPA2004 exceptwherenoted
b acenaphtheneusedas a surrogateforacenaphthylene

pyreneusedas a surrogateforbenzo(g,h,i)perylene
d naphthaleneusedas a surrogatefor2-methylnaphthalene
• anthraceneusedasa surrogateforphenanthrene

Acronyms/Abbreviations:
CB- chemicalconcentrationinsoil
C. - chemicalconcentrationinoutdoorair
CAS- ChemicalAbstractService

rrP/kg- cubicmetersperkilogram
mgikg- milligramsperkilogram
mg/ma- milligramspercubicmeter
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
VF - volatilizationfactor

References:
U.S. EPA2004. Region9 PreliminaryRemediationGoals. October.

Soilto Outdoor AirEPCsbyVF.xls_Jtdoor AirEPCs



Fluorene

DataFile 'Variable: Fluorene

RawStatistics NormalDistributionTest
Numberof ValidSamples 326 LillieforsTestStatisitic 0.336945
Numberof UniqueSamples 130 LilUefors5% CriticalValue 0.049071
Minimum 0.00017 Datanotnormalat5% significancelevel
Maximum 0.3

Mean 0.019098 95% UCL (AssumingNormalDistribution)
I_edian 0.002675 Student's-tUCL 0.023207
StandardDeviation 0.044979
Variance 0.002023 GammaDistributionTest
Coefficientof Variation 2.355184 A-DTest Statistic 22.18416
Skewness 3.928401 A-D5% CriticalValue 0.846093

K-STest Statistic 0.216797
GammaStatistics K-S5% CriticalValue 0.053905

k hat 0.401395 Datado notfollowgammadistribution
k star(biascorrected) 0.399746 at5% significancelevel
Thetahat 0.047579

Thetastar 0.047775 95% UCLs(AssumingGammaDistribution)
nuhat 261.7093 ApproximateGammaUCL 0.022197
nustar 260.6343 AdjustedGammaUCL 0.022212
Approx.ChiSquareValue(.05) 224.2437
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 224.0954 LilUeforsTestStatisitic 0.11152

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -8.679712
Maximumof logdata -1.203973 95% UCLs(AssumingLognormalDistribution)
MeanOflogdata -5.596629 95%H-UCL 0.022203
StandardDeviationof logdata 1.742419 95% Chebyshev(MVUE)UCL 0.027655
Varianceof logdata 3.036025 97.5% Chebyshev(MVUE)UCL 0.03238

99% Chebyshev(MVUE)UCL 0.041661

.. 95%Non-parametricUCLs
CLT UCL 0.023196

. Adj-CLTUCL(Adiustedforskewness) 0.023775
Mod-tUCL (Adjustedforskewness) 0.023298
JackknifeUCL 0.023207

StandardBootstrapUCL 0.023274
Bootstrap-tUCL 0.023719

RECOMMENDATION Hall'sBootstrapUCL 0.023727
Dataare Non-parametric(0.05) PercentileBootstrapUC.L 0.023385

BCABootstrapUCL 0.024352
Use 97.5%Chebyshev(Mean,Sd)UCL 95%Chebyshev(Mean,Sd) UCL 0.029957

._ 97.5% Chebyshev(Mean,Sd) UCL 0.034655
99=/oChebyshev(Mean,Sd) UCL 0.043885! 1 l !



2-Methylnaphthalene

DataFile Variable: 12-Methylnaphthalene

RawStatistics NormalDistributionTest

Number0f.Va!idSamples 326 LilUeforsTestStatisitic 0.318835
Numberof UniqueSamples 121 Lilliefors5% CriticalValue 0.049071
Minimum 0.00033 Datanotnormalat5% significancelevel
Maximum 0.3

Mean 0.021972 95% UCL(AssumingNormalDistribution)
Median 0.0044 Student's-tUCL 0.02617
StandardDeviation 0.045953
Variance 0.002112 GammaDistributionTest
Coefficientof Variation 2.091434 A-DTest Statistic 17.5008
Skewness 3.679267 A-D5% CriticalValue 0.82346

K-S TestStatistic 0.169541
GammaStatistics K-S 5% CriticalValue 0.053237

k hat 0.494156 Datadonotfollowgammadistribution
k star(biascorrected) 0.491653 at 5% significancelevel
Thetahat 0.044464

Thetastar . 0.04469 95% UCLs(AssumingGammaDistribution)
nu hat ..... 322.1895 ApproximateGammaUCL 0.025148
nustar 320.5579 AdjustedGammaUCL 0.025163
Approx.ChiSquareValue(.05) 280.0691
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 279.903 LillieforsTest Statisitic 0.105785

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -8.016418
Maximumof logdata -1.203973 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -5.105722 95% H-UCL 0.025114
StandardDeviationof logdata 1.54765 95% Chebyshev(MVUE) UCL 0.030761
VarianceofIo9 data 2.395222 97.5%Chebyshev(MVUE) UCL 0.035452

99% Chebyshev(MVUE) UCL 0.044667

95% Non-parametricUCLs
CLT UCL 0.026158

Adj-CLTUCL (Adjustedfor skewness) 0.026713
Mod-tUCL (Adjustedfor skewness) 0.026257
JackknifeUCL 0.02617

StandardBootstrapUCL 0.026103
Bootstrap-tUCL 0.026923

RECOMMENDATION Hairs BootstrapUCL 0.026783
DataareNon-parametric(0.05! . PercentileBootstrapUCL 0.026414

BCABootstrapUCL 0.026672
Use97.5%Chebyshev(Mean,Sd)UCL 95%Chebyshev(Mean,Sd) UCL 0.033066

97.5%Chebyshev(Mean,Sd)UCL 0.037866
99=/oChebyshev(Mean,Sd) UCL 0.047295
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Naphthalene

_,
DataFile Variable: Naphthalene

RawStatistics NormalDistributionTest

NumberofValidSamples 326 LillieforsTest Statisitic 0_318762
Numberof UniqueSamples 121 Lilliefors5% CriticalValue 0.049071
Minimum 0.00051 Datanotnormalat5% significancelevel
Maximum 0.3

Mean 0.021579 95% UCL(AssumingNormalDistribution)
Median 0.0054 Student's-tUCL 0.025664
StandardDeviation 0.044717
Variance 0.002 GammaDistributionTest
Coefficientof Variation 2.072251 A-DTest Statistic 18.79919
Skewness 3.872246 A-D5% CriticalValue 0.815821

K-STest Statistic 0.183607
GammaStatistics K-S 5% CriticalValue 0.052979

k hat 0.562283 Datadonotfollowgammadistribution
k star(biascorrected) 0.559154 at 5% significancelevel
Thetahat 0.038378

Thetastar 0.038592 95% UCLs(AssumingGammaDistribution)
nuhat 366.6085 ApproximateGammaUCL 0.024484
nustar 364.5682 AdjustedGammaUCL 0.024498
_,pprox.ChiSquareValue(.05) 321.3098
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
A..d_ustedChiSquareValue 321.1316 LillieforsTest Statisitic 0.097901

Lilliefors5% CriticalValue 0.049071
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -7.5811
Maximumof logdata -1.203973 95% UCLs (AssumingLognormalDistribution)
Mean oflogdata -4.945585! 95% H-UCL 0.022552
StandardDeviationoflogdata 1.389014 95%Chebyshev(MVUE)UCL 0.027167
Varianceof logdata 1,929361 97.5%Chebyshev(MVUE) UCL 0.030891

99%Chebyshev(MVUE)UCL 0.038206

95% Non-parametricUCLs
CLT UCL 0.025653

Adj-CLTUCL(Adjustedforskewness) 0.02622
Mod-tUCL (Adjustedforskewness) 0.025753

I.... JackknifeUCL 0.025664
StandardBootstrapUCL 0.025648
Bootstrap-tUCL 0.026304

RECOMMENDATION Hall'sBootstrapUCL 0.026278
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.025895

BCABootstrapUCL 0.026393
Use 97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.032375

97.5% Chebyshev(Mean,Sd) UCL 0.037046
99% Chebyshev(Mean,Sd) UCL 0.046222

I



Phenanthrene

DataFile Variable: Phenanthrene

Raw Statistics Normal DistributionTest

Number of Valid Samples 326 LillieforsTest Statisitic 0.26368
Number of UniqueSamples 1381 Lilliefors5% Critical Value 0.049071
Minimum 0.00082! Datanotnormalat 5% significancelevel
Maximum 0.58

Mean 0.056245 95% UCL(AssumingNormalDistribution)
Median 0.025 Student's-tUCL 0.063795
StandardDeviation 0.082641
Variance 0.00683: GammaDistributionTest
Coefficientof Variation 1.469295 A-DTest Statistic 6.476965
Skewness 3.138325 A-D 5% CriticalValue 0.795783

K-STestStatistic 0.121137
GammaStatistics K-S5% CriticalValue 0.052276

k hat 0.77,5388 Datadonotfollowgammadistribution
k star(biascorrected) 0.770298 at 5% significancelevel
Thetahat 0.072538

Thetastar 0.073018 95% UCLs(AssumingGammaDistribution)
nu hat 505.55,32 ApproximateGammaUCL I 0.0626
nu star 502.2342 AdjustedGammaUCL J 0.062629
Approx.ChiSquareValue(.05) 451.2543
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 451.0424 LillieforsTest Statisitic 0.046519

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics Dataare Iognormalat5% significancelevel
Minimumof logdata -7.106206
Maximumof logdata -0.544727 95% UCLs(AssumingLogn0rmalDistribution).
Mean of logdata -3.646624 95% H-UCL 0.069371
StandardDeviationof logdata 1.274659 95% Chebyshev(MVUE) UCL 0.082462
Varianceof logdata 1.624755 97.5% Chebyshev(MVUE) UCL 0.092831

99% Chebyshev(MVUE)UCL 0.113198

95%Non-parametricUCLs
CLT UCL 0.063774
Adj-CLTUCL(Adjustedforskewness) 0.064624
Mod-tUCL(Adiustedfor skewness_)........ 0.063928
JackknifeUCL 0.063795
StandardBootstrapUCL 0.063683
BootstraptUCL 0.065314

RECOMMENDATION Hall'sBootstrapUCL 0.064739
Data are Iognormal(0.05) PercentileBootstrapUCL 0.064272

BCABootstrapUCL 0.064698
UseH-UCL 95%Chebyshev(Mean,Sd) UCL 0.076196

97.5% Chebyshev(Mean,Sd) UCL 0.084829
99% Chebyshev(Mean,Sd) UCL 0.101787



Pyrene

DataFile Variable: IPyrene

RawStatistics NormalDistributionTest
Numberof ValidSamples 326 LillieforsTest Statisitic 0.277692
Numberof UniqueSamples 139 Lilliefors5% CriticalValue 0.04907:1
Minimum 0.00077 Datanotnormalat 5% significancelevel
Maximum 2.1
Mean 0.111425 95% UCL (AssumingNormalDistribution)
Median 0.051 Student's-tUCL 0.128569
StandardDeviation 0.187643
Variance 0.03521 GammaDistributionTest
Coefficientof Variation 1.684027 A-DTest Statistic 5.58600Z4
Skewness 5.311292 A-D5% CriticalValue 0.796245

K-STest Statistic 0.10736
GammaStatistics K-S5% CriticalValue 0.052294

k hat 0.766458 Datadonotfollowgammadistribution
k star(biascorrected) 0..76145 at5% significancelevel
Thetahat 0.145377
Thetastar 0.146333 95% UCLs(AssumingGammaDistribution)
nuhat 499.7307 ApproximateGammaUCL 0.124093
nustar 496.4653 AdjustedGammaUCL 0.124151
Approx.ChiSquareValue(.05) 445.7858
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 445.5753 LillieforsTestStatisitic 0.03283

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics Dataare Iognormalat 5% significancelevel
Minimumof logdata -7.16912
Maximumof logdata 0.741937 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -2.973155 95%H-UCL 0.137524
StandardDeviationof logdata 1.282033 95% Chebyshev(MVUE)UCL 0.163621
Varianceof logdata 1.643,61 97.5%Chebyshev(MVUE) UCL 0.184315

99%Chebyshev(MVUE)UCL 0.224963

95% Non-parametricUCLs
CLT UCL 0.12852
Adi-CLTUCL(Adiustedforskewness) 0.131786
Mod-tUCL (Adjustedforskewness) 0.129078
JackknifeUCL 0.128569
StandardBootstrapUCL 0.128686
Bootstrap-tUCL 0.133768

RECOMMENDATION Hall'sBootstrapUCL 0.133945
DataareIognormal(0.05) PercentileBootstrapUCL 0.128997

BCABootstrapUCL 0.132057
UseH-UCL 95%Chebyshev(Mean,Sd)UCL 0.156726

97.5%Chebyshev(Mean,Sd)UCL 0.176327
99%Chebyshev(Mean,Sd)UCL 0.21483

I



Xylenes(total)

DataFile I I I I IVariable: IXylenes(total)

Raw Statistics NormalDistributionTest
Numberof ValidSamples 49 Shapiro-WilkTest Statisitic 0.707064
Numberof UniqueSamples 18 Shapiro-Wilk5% CriticalValue 0.947
_inimum 0.0005 Datanotnormalat 5% significancelevel

Maximum 0.007

Mean 0.004914 95% UCL(AssumingNormalDistribution)
Median 0.005 Student's-tUCL ._0.005174
StandardDeviation 0.001084
Variance 1.17E-06 GammaDistributionTest
!CoefficientofVariation 0.220537 A-DTest Statistic 8.189345
Skewness -2.58995 A-D5% CriticalValue 0.750431

K-STest Statistic 0.324152
GammaStatistics K-S5% CriticalValue 0.126606

k hat 8.708159 Datadonotfollowgammadistribution
k star(biascorrected) 8.188612 at5% significancelevel
Thetahat 0.000564

Thetastar 0.0006 95% UCLs(AssumingGammaDistribution)
nuhat 853.3996 ApproximateGammaUCL 0.005346
nustar 802.4839 AdjustedGammaUCL 0.005359
Approx.ChiSquareValue (.05) 737.7307
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChiSquareValue 735.8582 Shapiro-WiikTest Statisitic 0.443843

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -7.600902
Maximumof logdata -4.961845 95% UCLs(AssumingLognormalDistribution)
Mean oflogdata -5.374124 95% H-UCL 0.005774
StandardDeviationoflogdata 0.448057 95% Chebyshev(MVUE)UCL 0.006597
Varianceof Io9 data 0.200756 97.5% Chebyshev(MVUE) UCL 0.00724

99% Chebyshev(MVUE)UCL 0.008501

95% Non-parametricUCLs
CLT UCL 0.005169
Adi-CLTUCL(Adjustedforskewness) 0.005108
Mod-tUCL(Adjustedforskewness) 0.005164
JackknifeUCL 0.005174
StandardBootstrapUCL 0.005166
Bootstrap-tUCL 0.00513

RECOMMENDATION Hall'sBootstrapUCL 0.005115
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.005149

BCABootstrapUCL 0.005126
Use Student's-tUCL 95% Chebyshev(Mean,Sd)UCL 0.005589
orModified-tUCL 97.5% Chebyshev(Mean,Sd)UCL 0.005881

99% Chebyshev(Mean,Sd)UCL 0.006455
I I I I [ E



Benzo(a)Anthracene

DataFile I Variable: JBenzo(a)Anthracene

RawStatistics NormalDistributionTest

NumberofValidSamples 326 LillieforsTestStatisitic 0.244443
Numberof UniqueSamples 139 Lilliefors5% CriticalValue 0.049071
Minimum 0.00031 Datanotnormalat 5% significancelevel
Maximum 0.71

Mean 0.052728 95% UCL(AssureingNormalDistribution)
Median 0.025 Student's-tUCL 0.059647
StandardDeviation 0.075739
Variance 0.005736 GammaDistributionTest
Coefficientof Variation 1.436421 A-DTest Statistic 5.269758
Skewness 3.503551 A-D5% CriticalValue 0.795925

K-STestStatistic 0.112591
GammaStatistics K-S5% CriticalValue 0.052282

k hat 0.772651 Datado notfollowgammadistribution
k star(biascorrected) 0.767586 at5% significancelevel
Thetahat 0.068243

Thetastar 0.068693 95% UCLs(AssumingGammaDistribution)
nu hat 503.7687 ApproximateGammaUCL 0.058696
:nustar 500.4661 AdjustedGammaUCL 0.058724
Approx.ChiSquareValue(.05) 449.5781
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 449.3666 LillleforsTestStatisitic 0.049699

Lilliefors5% CriticalValue 0.049071
_' Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -8.078938
Maximumof logdata -0.34249 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -3.714292 95% H-UCL 0.068315
StandardDeviationoflogdata 1.309816 95%Chebyshev(MVUE) UCL 0.081548
Varianceof logdata 1.715618 97.5%Chebyshev(MVUE) UCL 0.092087

99%Chebyshev(MVUE) UCL 0.112788

95% Non-parametricUCLs
CLT UCL 0.059628
Adj-CLTUCL (Adjustedforskewness) 0.060497
Mod-tUCL (Adjustedforskewness) 0.059783
JackknifeUCL 0.059647

StandardBootstrapUCL 0.059718
Bootstrap-tUCL 0.060839

RECOMMENDATION Hall'sBootstrapUCL 0.061293
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.05976

BCABootstrapUCL 0.060939
Use 97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.071013

97.5% Chebyshev(Mean,Sd) UCL 0.078924
99% Chebyshev(Mean,Sd) UCL 0.094466

] T



Benzo(a)Pyrene

V
DataFile Variable: IBenzo(a)Pyrene

Raw Statistics I NormalDistributionTest
Numberof ValidSamples 326 LillieforsTestStatisitic 0.257843
Numberof UniqueSamples 139 Lilliefors5% CriticalValue 0.049071
_inimum 0.00035 Datanotnormalat 5% significancelevel
_aximum 1.2

Mean 0.069566 95% UCL (AssumingNormalDistribution)
Median .... 0.0345 Student's-tUCL 0.079295
StandardDeviation 0.106485
Variance 0.011339' GammaDistributionTest
Coefficientof Variation 1.530697 A-D TestStatistic 3.126311
Skewness 5.013855 A-D 5% CriticalValue 0.795926

K-STest Statistic 0.093802
GammaStatistics K-S5% CriticalValue 0.052282

k hat 0.772629 Datado notfollowgammadistribution
k star(biascorrected) 0.767564 at5% significancelevel
Thetahat 0.090039

Thetastar 0.090633 95% UCLs(AssumingGammaDistribution)
nu hat 503.7542 ApproximateGammaUCL 0.077441
nustar 500.4517 AdjustedGammaUCL 0.077477
Approx.ChiSquareValue(.05) 449.5644
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
\djustedChiSquareValue 449.3529 LillieforsTest Statisitic I 0.0507

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics Datanot Iognormalat5% significancelevel
Minimumof Io9 data -7.957577
Maximumof logdata 0.182322 95% UCLs(AssumingLognormalDistribution)
Mean of _O9data -3.437178 95% H-UCL 0.093606
StandardDeviationof logdata 1.334677 95% Chel_yshev(MVUE)UCL 0.112063
Varianceof logdata 1.781364 97.5%Chebyshev(MVUE) UCL 0.126822

99% Chebyshev(MVUE)UCL 0.155813

95% Non-parametricUCLs
CLT UCL 0.079267
Adj-CLTUCL(Adiusted.forskewness) 0.081017
Mod-tUCL (Adjustedforskewness) 0.079568
JackknifeUCL 0.079295
StandardBootstrapUCL .... 0.079246
Bootstrap-tUCL 0.081605

RECOMMENDATION Hall'sBootstrapUCL 0.082988
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.079399

BCABootstrapUCL 0.080996
Use97.5% Chebyshev(Mean,Sd)UCL 95%Chebyshev(Mean,Sd)UCL 0.095274

97.5%Chebyshev(Mean,Sd) UCL 0.106397
99%Chebyshev(Mean, Sd)UCL 0.128247

t I t ........



Benzo(b)Fluoranthene

Data File Variable: Benzo(b)Fluoranthene

Raw Statistics NormalDistributionTest

Numberof ValidSamples 326 LillieforsTest Statisitic 0.232059
Numberof UniqueSamples 133 Lilliefors5% CriticalValue 0.049071
Minimum 0.00064 Datanotnormalat 5% significancelevel
Maximum 1

Mean 0.07247 95%UCL (AssumingNormalDistribution)
Median 0.039 Student's-tUCL 0.081434
StandardDeviation 0.098118
Variance 0.009627 GammaDistributionTest
CoefficientofVariation 1.353903 A-DTestStatistic 4.034097
Skewness 3.897621 A-D 5% CriticalValue 0.790456

K-STestStatistic 0.09436
GammaStatistics K-S5% CriticalValue 0.052065

k hat 0.878453 Datadonotfollowgammadistribution
k star(biascorrected) 0.872414 at5%significancelevel

' Thetahat 0.082498

Thetastar 0.083069 95% UCLs(AssumingGammaDistribution)
nuhat 572.7515 ApproximateGammaUCL 0.080123
nustar 568.8141 AdiustedGammaUCL 0.080159
Approx.ChiSquareValue(.05) 514.464
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 514.2575 LillieforsTestStatisitic 0.035991

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics Dataare Iognormalat 5% significancelevel
Minimumof logdata -7.354042
Maximumof logdata 0 95%UCLs(AssumingLognormalDistribution)
Meanof logdata -3.292096 95% H-UCL 0.090582
iStandardDeviationof logdata 1.213506 95% Chebyshev(MVUE) UCL 0.106878
'Varianceof logdata 1.472597 97.5%Chebyshev(MVUE) UCL 0.119664

99=/oChebyshev(MVUE) UCL 0.14478
b

95% Non-parametricUCLs
CLT UCL 0.08140g

Adj-CLTUCL(Adjustedforskewness) 0.082662
Mod-tUCL (Adjustedforskewness) 0.08163
JackknifeUCL 0.081434
StandardBootstrapUCL 0.081229
BootstralPtUCL 0.083264

RECOMMENDATION Hall'sBootstrapUCL 0.0834
Dataare Iognormal(0.05) PercentileBootstrapUCL 0.081845

BCABootstrapUCL 0.083475
UseH-UCL 95%Chebyshev(Mean,Sd) UCL 0.096158

97.5%Chebyshev(Mean,Sd) UCL 0.106407
99%Chebyshev(Mean,Sd) UCL 0.12654

r t



Benzo(k)Fluoranthene

Data File Variable: IBenzo(k)Fluoranthene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 326 LiilleforsTest StatisiUc 0.268198
Numberof UniqueSamples 142 Lilliefors5% CriticalValue 0.049071
Minimum 0.00038 Datanotnormalat 5% significancelevel
Maximum 0.97
Mean 0.051305 95% UCL (AssumingNormalDistribution)
Median 0.025 Student's-tUCL 0.05883
StandardDeviation 0.082366
Variance 0.006784 GammaDistributionTest
Coefficientof Variation 1.605433 A-DTest Statistic 4.333891
Skewness 5.4311 A-D 5% CriticalValue 0.796996

K-STest Statistic 0.108137
GammaStatistics K-S5% CriticalValue 0.082324

k hat 0.751914 Datado notfollowgamma distribution
k star(biascorrected) 0.74704 at5% significancelevel
Thetahat 0.068232
Thetastar 0.068677 95% UCLs(AssumingGammaDistribution)
nu hat 490.248 ApproximateGammaUCL 0.057198
nustar 487.0699 AdjustedGammaUCL 0.057226
Approx.ChiSquareValue(.05) 436.8835
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 436.675! LiUieforsTest Statisitic 0.056921

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics DatanotIognormalat 5% significancelevel _1_
Minimumof logdata -7.875339
Vlaximumof logdata -0.030459 95% UCLs(AssumingLognormalDistribution)
_leanoflogdata -3.765846 95% H-UCL. 0.06606
StandardDeviationoflogdata 1.321688 95% Chebyshev(MVUE) UCL 0.078966
Varianceof logdata 1.746859 97.5%Chebyshev(MVUE) UCL 0.089264

9oJ=/oChebyshev(MVUE) UCL 0.109493

95% Non-parametricUCLs
CLT UCL 0.058808

Adj-CLTUCL(Adjustedforskewness) 0.08027_,
Mod-tUCL (Adjustedforskewness) 0.059058
JackknifeUCL 0.05883

StandardBootstrapUCL 0.058819
Bootstrap-tUCL 0.060782

RECOMMENDATION Hall'sBootstrapUCL 0.062035
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.059311

BCABootstrapUCL 0.060014
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.071189

97.5%Chebyshev(Mean,Sd) UCL 0.079793
..... 99%Chebyshev(Mean,Sd) UCL 0.096694

I I I
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1,2-Benzphenanthracene

DataFile Variable: 11,2-Benzphenanthracene

RawStatistics NormalDistributionTest
Numberof ValidSamples 326 LillieforsTestStatisitic 0.220816
Numberof UniqueSamples 139 Lilliefors5% CriticalValue 0.049071
Minimum 0.00067 Datanotnormalat5% significancelevel
Maximum 1.1
Mean 0.08792 95% UCL(AssumingNormalDistribution)
Median 0.0455 Student's-tUCL 0.09828
StandardDeviation 0.113395
Variance 0.012858 GammaDistributionTest
iCoefficientof Variation 1.289742 A-DTest Statistic 4.105428
;Skewness 3.399259 A-D 5% CriticalValue 0.789285

K-STestStatistic 0.098294
GammaStatistics K-S5% CriticalValue 0.052018

k hat 0.901105 Datado notfollowgammadistribution
k star(biascorrected) 0.894858 at5% significancelevel
Thetahat 0.09757
Thetastar 0.098251 95% UCLs(AssumingGammaDistribution)
nu hat 587.5205 ApproximateGammaUCL 0.097078
nu star 583.4472 AdjustedGammaUCL 0.097121
Approx.ChiSquareValue(.05) 528.4076
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChi SquareValue 528.178 LillieforsTest Statisitic 0.043511

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics DataareIognormalat 5% significancelevel
Vlinimumof logdata -7.308233
Maximumof logdata 0.09531 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -3.079994 95% H-UCL 0.111338
StandardDeviationof logdata 1.209363 95%Chebyshev(MVUE)UCL 0.1313
Varianceof logdata 1.462559 97.5% Chebyshev(MVUE)UCL 0.146954

99% Chebyshev(MVUE)UCL 0.177702

95% Non-parametricUCLs
CLT UCL 0.098251
Adi-CLTUCL (Adjustedforskewness) 0.099514
Mod-tUCL (Adjustedforskewness) 0.098477
JackknifeUCL 0.09828

StandardBootstrapUCL 0.09826
Bootstrap-tUCL 0.099825

RECOMMENDATION Hall'sBootstrapUCL 0.100057
Dataare Iognormal(0.05) PercentileBootstrapUCL 0.098428

BCABootstrapUCL 0.09887
UseH-UCL 95% Chebyshev(Mean,Sd) UCL 0.115296

97.5%Chebyshev(Mean,Sd) UCL 0.127141
99%Chebyshev(Mean,Sd)UCL 0.150409

I I i I ....



Dibenz(A,H)Anthracene

Data File ..... Variable: )Dibenz(A,H)Anthracene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 326 LillieforsTestStatisitic 0.272749
Numberof UniqueSamPles 133 Lilliefors5% CriticalValue 0.049071
Minimum 0.00032 Datanotnormalat 5% significancelevel
Maximum 0.3

Mean .... 0.028842 95%UCL (AssumingNormalDistribution)
Median 0.0099 Student's-tUCL 0.033153
StandardDeviation 0.047181
Variance 0.002226 GammaDistributionTest
Coefficientof Variation 1.635856 A-DTestStatistic 8.582246
Skewness 3.24723 A-D 5% CriticalValue 0.805684

K-STest Statistic 0.129177
GammaStatistics K-S5% CriticalValue 0.052626

k hat 0.663898 Datado notfollowgammadistribution
k star(biascorrected) 0..659834 at5% significancelevel
Thetahat 0.043443

Thetastar 0.043711 95% UCLs(AssumingGammaDistribution)
nuhat 432.8615 ApproximateGammaUCL 0.032387
nustar 430.2115 AdjustedGammaUCL 0.032404
%pprox.ChiSquareValue(.05) 383.1168
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
LAdjustedChiSquareValue 382.9219 LillieforsTest Statisitic 0.063942

Lilliefors5% CriticalValue 0.049071
Log-transformedStatistics Datanot Iognormalat 5% significancelevel

Minimumof logdata -8.04719i
!Maximumof Io9 data :-1.203973 95% U(3is (AssumingLognormalDistribution)
Meanof logdata -4.463042 95% H-UCL 0.035845
StandardDeviationof logdata 1.376961 95%Chebyshev(MVUE) UCL 0.043122!
Varianceof logdata 1.896023 97.5% Chebyshev(MVUE) UCL 0.048981

99% Chebyshev(MVUE) UCL 0.06049

95% Non-parametricUCLs
CLT UCL 0.03314
Adj-CLTUCL (Adjustedforskewness) 0.033642
Mod-tUCL(Adjustedfor skewness) 0.033231
JackknifeUCL 0.033153
StandardBootstrapUCL 0.033316
Bootstrap-tUCL 0.033515

RECOMMENDATION Hall'sBootstrapUCL 0.03359
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.033266

BCABootstrapUCL 0.033915
Use97.5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.040232

97.5%Chebyshev(Mean,Sd) UCL 0.045161
99% Chebyshev(Mean,Sd) UCL 0.054842

I I ....



Fluoranthene

IDataFile Variable:Fluoranthene

Raw Statistics NormalDistributionTest

Number of Valid Samples 326 LillieforsTest Statisitic 0.267362
Numberof UniqueSamples 145 Lilllefors5% CriticalValue 0.049071
Minimum 0.00077 Datanotnormalat 5% significancelevel
Maximum 1.4

Mean 0.098605 95%UCL (AssumingNormalDistribution)
Median 0.0445 Student's-tUCL 0,113003
StandardDeviation 0.157593
Variance 0.024835 GammaDistributionTest
Coefficientof Variation 1.598215 A-DTestStatistic 5.887534
Skewness 4.078093 A-D5% CriticalValue 0.796585

K-STestStatistic 0.125724
GammaStatistics K-S5% CriticalValue 0.052308

k hat 0.759879 Datadonotfollowgammadistribution
k star(biascorrected) 0.754931 at 5% significancelevel
Thetahat 0.129765

Thetastar 0.130615 95%UCLs(AssumingGammaDistribution)
nu hat 495.4411 ApproximateGammaUCL 0.109868
nu star 492.2151 AdjustedGammaUCL 0.10992
Apl_rox.ChiSquareValue(.05) 441.7581
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
AdjustedChiSquareValue 441.5485 LillieforsTest Statisitic 0.066108

Lilliefors5% CriticalValue 0.049071

Log-transformedStatistics DatanotIognormalat5% significancelevel
Minimumof logdata -7.16912
Maximumof logdata 0.336472 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -3.103038 95% H-UCL 0.123606
StandardDeviationof logdata 1.297642 95% Chebyshev(MVUE)UCL 0.147337
Varianceof logdata 1.683874 97.5% Chebyshev(MVUE)UCL 0.1662

99% Chebyshev(MVUE)UCL 0.203252

95%Non-parametricUCLs
CLT UCL 0.112962

Adj-CLTUCL(Adiustedforskewness) 0.115069
Mod-tUCL (Adjustedforskewness) 0.113332
JackknifeUCL 0.113003

StandardBootstrapUCL 0.11318
Bootstrap-tUCL 0.116348

RECOMMENDATION Hall'sBootstrapUCL 0.116704
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.113758

BCABootstrapUCL 0.114122
Use97.5%Chebyshev(Mean,Sd)UCL 95%Chebyshev(Mean, Sd)UCL 0.136651

97.5%Chebyshev(Mean,Sd) UCL 0.153113
99%Chebyshev(Mean,Sd) UCL 0.18545

I I I I



Indeno(1,2,3-C,D)Pyrene

DataFile Variable: I Indeno(1,2,3-C,D)Pyrene.........

..... RawStatistics ..... NormalDistributionTest

l_iumberof ValidSampies 326 LillieforsTest Statisitic 0.278419
Numberof UniqueSamples 136 Lilliefors5% CriticalValue 0.049071

Minimum 0.00055 Datanotnormalat5% significancelevel
Maximum 1.5

Mean 0.069053 95% UCL(AssumingNormalDistribution)
Median 0.037 Student's-tUCL 0.079705
StandardDeviation 0.116592
Variance 0.013594 GammaDistributionTest
Coefficientof Variation 1.688443 A-DTest Statistic 3_517883
Skewness 6.837482 A-D5% CriticalValue 0.794445

K-STest Statistic 0.10328
GammaStatistics K-S5% CriticalValue 0.052223

k hat 0.801277 Datado notfollowgammadistribution
k star(biascorrected) 0.795948 at5% significancelevel
Thetahat 0.086179

_Thetastar .. 0.08675.6 95% UCLs(AssumingGammaDistribution)
nuhat 522.4327 ApproximateGammaUCL 0.076717
nustar 518.95841 AdjustedGammaUCL 0.076752

I

]Approx.Ch,SquareValue(.05) 467.117
AdjustedLevelof Significance 0.049264 LognormalDistributionTest
LAdjustedChi SquareValue 466.9014 LillieforsTest Statisitlc 0.051592

LilUefors5% CriticalValue 0.049071

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof log.data -7,505592
Maximumof logdata 0.405465 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -3,413407 95% H-UCL 0,08841
StandardDeviationof logdata 1.280975 95% Chebyshev(MVUE) UCL 0,105174
Varianceof logdata 1.640897; 97.5% Chebyshev(MVUE) UCL 0.118464;

99% Chebyshev(MVUE) UCL 0.14457

r 95% Non-parametricUCLs
CLT UCL 0.079675
Adj-CLTUCL (Adiustedforskewness) 0.082288
Mod-tUCL (Adjustedfor skewness) 0.080113
JackknifeUCL 0.079705
StandardBootstrapUCL 0.079586
Bootstrap-.tUCL 0.083636

RECOMMENDATION Hall'sBootstrapUCL 0.088407
Dataare Non-parametric(0.05) PercantileBootstrapUCL 0.08093

BCABootstrapUCL 0.081692
Use 97.5%Che.byshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.0972

97.5%Chebyshev(Mean,Sd) UCL 0.10938
.. 99% Chebyshev(Mean,Sd) UCL 0.133304

I I .....



Aroclor1016

DataFile Variable:Aroclor1016

Raw Statistics NormalDistributionTest
Number of ValidSamples 52 LiUieforsTest Sta.tisitic 0.358344
Numberof UniqueSamples 8 Lilliefors5% CriticalValue 0.122866
Minimum 0.017 Datanotnormalat 5% significancelevel
Maximum 0.047

Mean 0.018731 95% UCL(AssumingNormalDistribution)
Median 0.018 Student's-tUCL 0.01968
StandardDeviation 0.004085
Variance 1.67E-05 GammaDistributionTest
CoefficientofVariation 0.218114 A-DTest Statistic 10.25999

iSkewness 6.746265 A-D5% CriticalValue 0.74786K-STest Statistic 0.327841
GammaStatistics K-S5% CriticalValue 0.122774

k hat 39.24437 Datadonotfollowgammadistribution
k star(biascorrected) 36.99309 at 5% significancelevel
Thetahat 0.000477
Thetastar 0.680506 95% UCLs(AssumingGammaDistribution)
nuhat 4081.415 ApproximateGammaUCL 0.019455
_ustar 3847.282 AdjustedGammaUCL 0.019476
Approx.ChiSquareValue (.05) 3704.113
AdjustedLevelof Significance 0.045385 LognormalDistributionTest
AdjustedChiSquareValue 3700.1361 LillieforsTest Statisitic 0.307675

Lilliefors5% CriticalValue 0.122866

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Vlinimumof logdata -4.074542
Vlaximumof logdata -3.057608 95% UCLs (AssumingLognormalDistribution)
Mean of logdata i-3.990382 95% H-UCL 0,019302
StandardDeviationof logdata- 0.139464 95%Chebyshev(MVUE) UCL 0.02025
Varianceoflogdata 0.01945 97.5%Chebyshev(MVUE) UCL 0.020934

99% Chebyshev(MVUE)UCL 0.022277

95%Non-parametricUCLs
CLT UCL 0.019663
Adj-CLTUCL(Adjustedforskewness) 0,020229
MOd-tUCL (Adjusted for skewness) 0.019768
JackknifeUCL 0.01968
StandardBootstrapUCL 0.019664
Bootstrap-tUCL 0.022509

RECOMMENDATION Hall'sBootstrapUCL 0.023224
DataareNon-parametric(0.05) PercentileBootstrapUCL 0.019817

BCABootstrapUCL 0.020462
UseStudent's-tUCL 95%Chebyshev(Mean,Sd)UCL 0.0212
or Modified-tUCL 97.5%Chebyshev(Mean,Sd)UCL 0.022269

99%Chebyshev(Mean,Sd)UCL 0.024368



Aroclor1260

DataFile i Variable: Aroclor1260J

Raw Statistics Normal DistributionTest
Number of Valid Samples 52 LillieforsTest Statisitic 0.392047
Number of UniqueSamples 13 Lilliefors5% CriticalValue 0.122866
Minimum 0.005 Datanotnormalat 5% significancelevel
Maximum 0.0205

Mean .......... 0.016885 95% UCL(AssumingNormalDistribution)
Median 0.018 Student's-tUCL 0.01775(5
StandardDeviation 0.003753
Variance 1.41E-05 GammaDistributionTest
CoefficientofVariation 0:222269 A-DTestStatistic 9.612654
Skewness -2.109421 A-D 5% CriticalValue 0.74941

K-STestStatistic 0.414882
GammaStatistics K-S5% CriticalValue 0.123022

I_hat 13.078171 Datadonotfollowgammadistribution
k star(biascorrected) 12.33649 at5% significancelevel
Thetahat 0.001291

Thetastar 0.001369 95% UCLs(AssumingGammaDistribution)
nuhat 1360.13i ApproximateGammaUCL 0.01804
nustar 1282.994 AdjustedGammaUCL 0.018074
Approx.ChiSquareValue(.05) 1200.809
AdjustedLevelof Significance 0.045385 Logn0rmalDistributionTest
AdjustedChiSquareValue 1198.556 LillieforsTest Statisitic 0.422437

Lilllefors5% CriticalValue 0.122866

Log-transformedStatistics.... DatanotIognormalat5% significancelevel
Minimumof log.data -5.298317
Maximumof logdata ;3.88733 95% UCLs(AssumingLognormalDistribution)
Meanoflog data -4.120071 95% H-UCL 0.018478
StandardDeviationof logdata 0.317276 95% Chebyshev(MVUE) UCL 0.020406
Varianceof log data 0.100664 97.5%Chebyshev(MVUE) UCL 0.021852

99%Chebyshev(MVUE) UCL 0.024692

95% Non-parametricUCLs
CLT UCL 0.017741

........ Adi-CLTUCL (Adjustedforskewness) 0.017578
Mod-tUCL (Adjustedforskewness) 0.017731
JackknifeUCL 0.017756
StandardBootstrapUCL 0.017741
Bootstrap-tUCL 0.017616

RECOMMENDATION Hall'sBootstrapUCL 0.01759
Dataare l_on-parametric(0.05) PercentileBootstrapUCL 0.017712

BCABootstrapUCL 0.017577
UseStudent's-tUCL 95%Chebyshev(Mean,Sd) UCL 0.019153l

....or Modifled-tUCL 97.5%Cheb_hev (Mean,Sd) UCL 0.020135
99%Chebyshev(Mean,Sd) UCL 0.022063



4,4-DDD

;DataFile 1 Variable: 4,4-DDD

RawStatistics NormalDistributionTest
NumberofValidSamples 52 LillieforsTest...... Statisitic 0.387199
Numberof UniqueSamples 13 Lilliefors5% CriticalValue 0.122866
Minimum 0.0007 Datanotnormalat 5% significancelevel
Maximum 0.0255
Mean 0.012312 95% UCL (Assumin9 NormalDistribution)
Median 0.016 Student's-tUCL 0.013937
StandardDeviation 0.006998
Variance 4.9E-05 GammaDistributionTest
CoefficientofVariation 0.568444 A-D TestStatistic 9.552581
Skewness -0.788692 A-D5% CriticalValue 0.768151

K-STest Statistic 0.424913
GammaStatistics K-S5% CriticalValue 0.125423

k hat 1.475996 Datado notfollowgammadistribution
k star(biascorrected) 1.403663 at5% significancelevel
Thetahat 0.008341

Thetastar 0.008771 95% UCLs(AssumingGammaDistribution)
nu hat 153.5036 ApproximateGammaUCL 0.015096
nustar 145.9809 AdjustedGammaUCL 0.015185
Approx.ChiSquareValue(.05) 119.0522
AdjustedLevelof Significance 0.045385 LognormalDistributionTest
AdjustedChiSquareValue 118.3604 LillieforsTest Statisitic 0.424685

Lilliefors5% CriticalValue 0.122866

_, Log-transformedStatistics DatanotIocjnormalat 5% significancelevel
Minimumof logdata -7.26443
Maximumoflogdata -3.669077 95% UCLs(AssumingLognormalDistribution)
Meanoflogdata -4.772743 95% H-UCL 0.021632
StandardDeviationof logdata 1.076836 95%Chebyshev(MVUE)UCL . 0.026452
Varianceof logdata 1.159575 97.5%Chebyshev(MVUE) UCL 0.031474

99%Chebyshev(MVUE)UCL 0.041339

95% Non-parametdcUCLs
CLT UCL 0.013908

Adj-CLTUCL(Adjustedforskewness) 0.013794
Mod-tUCL(Adjustedforskewness) 0.01392
JackknifeUCL 0.013937
StandardBootstrapUCL 0.013874

.... Bootstrap-tUCL 0.013759
RECOMMENDATION Hall'sBootstrapUCL 0.013763

DataareNon-parametric(0.05) PercentileBootstrap UCL 0.01392
BCABootstrapUCL 0.013812

Use97.5%Ch.ebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd)UCL 0.016542
97.5% Chebyshev(Mean,Sd) UCL 0.018372
99% Chebyshev(Mean,Sd) UCL 0.021968



4,4-DDE

DataFile Variable: 4,4-DDE

Raw Statistics NormalDistributionTest

Numberof ValidSamples 52 LillieforsTest StatisiUc 0.368266
Numberof UniqueSamples 15 Lilliefors5% CriticalValue 0.122866
Minimum 0.0005 Datanotnormalat 5% significancelevel
Maximum 0.0255
Mean . 0.011875 95% UCL (AssumingNormalDistribution)
Median 0.016 Student's-tUCL 0.013524
StandardDeviation 0.007099
Variance 5,04E-051 GammaDistributionTest
Coefficientof Variation 0.597837 A-D TestStatistic 8.218382
Skewness -0.622235 A-D 5% CriticalValue 0.769544

K-STest Statistic 0.401829

GammaStatistics 1.419083 K-S5% CriticalValue 0.125581k hat Datado notfollowgammadistribution
k star(biascorrected) 1.350033. at5% significancelevel
Thetahat 0.008368

Thetastar 0.008796 95% UCLs(AssumingGammaDistribution)
nu hat 147.5846 ApproximateGammaUCL 0.014623
nu star 140.4035 AdjustedGammaUCL 0.01471
Approx.ChiSquareValue(.05) 114.0179
AdjustedLevelof Significance 0.045385 LognormalDistributionTest
AdjustedChi SquareValue 113.3413 LiilieforsTest Statisitic 0.400143

Lilliefors5% CriticalValue 0.122866

Log-transformedStatistics Datanot Iognormalat5% significancelevel
Minimumof logdata -7.600902
Maximumof logdata -3.669077 95% UCLs(AssumingLognormalDist.ribution)
Meanof logdata -4.825327 95% H-UCL 0.02096
StandardDeviationof .10gdata '1.09015 95% Chebyshev(MVUE)UCL 0.025623
Varianceof logdata 1.188427 97.5% Chebyshev(MVUE)UCL 0.030531

99% Chebyshev(MVUE)UCL .... 0.04017

95% Non-parametricUCLs
CLT UCL 0.013494

Adi-CLTUCL(Adjustedforskewness) 0:613404
Mod-tUCL(Adjustedforskewness) 0.01351
JackknifeUCL 0.013524
StandardBootstrapUCL 0.013467
Bootstrap-tUCL 0.013372

RECOMMENDATION Hall'sBootstrapUCL 0.01333J.

Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.013466
BCABootstraPUCL 0.013431

Use97.5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.016166
97.5%Chebyshev(Mean,Sd) UCL 0.018023
99%Chebyshev(Mean,Sd) UCL 0.021671



4,4-DDT

Data File Variable: 4,4-DDT

Raw Statistics NormalDistributionTest

Numberof ValidSamples 52 LUlieforsTest Statisitic 0.386653
Numberof UniqueSamples 13 Lilliefors5% CriticalValue 0.122866
Minimum 0.00155 Datanotnormalat5% significancelevel
Maximum 0.0255

Mean 0.012348 95% UCL(AssumingNormalDistribution)
Median 0.0i6 Student's-tUCL 0.013961
StandardDeviation 0.006941
Variance 4.82E-05 GammaDistributionTest
Coefficientof Variation 0,562139 A-DTest Statistic 9.631808
Skewness -0.785125 A-D 5% CriticalValue 0.766993

K-STestStatistic" 0.423788
GammaStatistics K-S5% CriticalValue 0.12528

k hat 1.561208 Datado notfollowgammadistribution
k star(biascorrected) 1.483959 at 5% significancelevel
Thetahat 0.007909
Thetastar 0.008321 95% UCLs(AssumingGammaDistribution)
nu hat 162.3656 ApproximateGammaUCL 0.015052
nu star 154.3317 AdjustedGammaUCL 0.015137
Approx.ChiSquareValue (,05) 126.6089
AdjustedLevelof Significance 0.045385 LognormalDistributionTest
AdjustedChiSquareValue 125.8946 LillieforsTestStatisitic 0.424731

Lilliefors5% CriticalValue 0.122866
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -6.4695
Maximumof logdata -3.669077 95% UCLs (AssumingLognormalDistribution)
Mean of logdata -4.747508 95% H-UCL 0.020696
!StandardDeviationof logdata 1.031731 95%Chebyshev(MVUE) UCL 0.025316
Varianceof logdata 1.06447 97.5%Chebyshev(MVUE) UCL 0.029976

99% Chebyshev(MVUE) UCL 0.039131

95% Non-parametricUCLs
CLT UCL 0.013931

Adj-CLTUCL(Adjustedforskewness) 0.013819
Mod-tUCL(Adjustedforskewness) 0.013943
JackknifeUCL 0.013961
StandardBootstrapUCL 0.013906
Bootstrap-tUCL 0.013892

RECOMMENDATION Hall'sBootstrapUCL 0.013795
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.013838

BCABootstrapUCL 0.013722
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd)UCL 0.016544

97.5%Chebyshev(Mean,Sd)UCL 0.0183591
99%Chebyshev(Mean,Sd)UCL 0.021926

I



Dieldrin

DataFile Variable: Dieldrin

RawStatistics NormalDistributionTest

rNumberof Valid Samples 52 LillieforsTest Statisitic 0.387243
Numberof UniqueSamples 13 Liiliefors5% CriticalValue 0.122866
Minimum 0.00051 Datanotnormalat 5% significancelevel
Maximum 0.0255
Mean 0.012308 95% UCL (AssumingNormalDistribution)
Median 0.016 Student's-tUCL 0.013935
StandardDeviation 0.007005
Variance 4.91E-05 GammaDistributionTest
Coefficientof Variation 0.569154 A-DTest.Statistic 9.475938
Skewness -0.789648 A-D 5% CriticalValue 0.768685

K-STestStatistic 0.425018
GammaStatistics K-S5% CriticalValue 0.125483

k hat 1.454165 Datado notfollowgammadistribution
k star(biascorrected) 1.383092 at5% significancelevel _.
Thetahat 0.008464
Thetastar 0.008899 95% UCLs(Assuming"GammaDistribution)
nuhat 151.2332 ApproximateGammaUCL 0.015116
nustar 143.8415 AdjustedGammaUCL 0.015205
J,pprox.ChiSquareValue(.05) 117.1199
_,djustedLevelof Significance 0.045385 LognormalDistributionTest
AdjustedChiSquareValue 116.4339 LiliieforsTest Statisitic 0.42386.8.

Lilliefors5% CriticalValue 0.122866

Log-transformedStatistics DatanotIognormalat5% significancelevel
Minimumof logdata -7.600902
Maximumof logdata -3.669077 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -4.779213 95% H-UCL 0.022049
StandardDeviationof logdata 1.092991 95% Chebyshev(MVUE) UCL 0.026952
Varianceoflogdata 1.19463 97.5% Chebyshev(MVUE) UCL....... 0.032124

99% Chebyshev(MVUE) UCL 0.042282

..... 95% Non-parametricUCLs
CLT UCL 0.013906

Ad_-CLTUCL (Adjustedforskewness) 0.013792
Mod-tUCL (Adjustedforskewness) 0.013917
JackknifeUCL 0.013935
StandardBootstrapUCL 0.013895
Bootstrap-tUCL 0.013891

RECOMMENDATION Hall'sBootstrapUCL . 0.013844
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.013782

BCABootstrapUCL 0.013802
Use97.5% Chebyshev(Mean,Sd) UCL "95%Chebyshev(Mean,Sd)UCL' . 0.016542

97.5% Chebyshev(Mean,Sd) UCL 0.018374
99% Chebyshev(Mean,Sd) UCL 0.021973

! ..



EndosulfanSulfate

DataFile Variable: EndosulfanSulfate

RawStatistics NormalDistributionTest

Numberof ValidSamples 52 LillieforsTestStatisitic 0.376974
Numberof UniqueSamples 19 Lilliefors5% CriticalValue 0.122866
Minimum 0.002 Datanot normalat 5% significancelevel
Maximum 0.042
Mean 0.020517 95% UCL(AssumingNormalDistribution)
Median 0.0265 Student's-tUCL 0.023226
StandardDeviation 0.01166
Variance 0.000136 GammaDistributionTest
Coefficientof Variation 0.568285 A-DTest Statistic 9.616644
iSkewness -0.800168 A-D5% CriticalValue 0.767999

K-S TestStatistic 0.419232
GammaStatistics K-S 5% CriticalValue 0.125405

k hat 1.482224 Datadonotfollowgammadistribution
k star(biascorrected) 1.409531 at 5% significancelevel
Thetahat 0.013842
Thetastar 0.014556 95% UCLs(Assumin9 GammaDistribution)
nu hat 154.1513 ApproximateGammaUCL 0.025147
nu star 146.5913 AdjustedGammaUCL 0.025294
Approx.ChiSquareValue(.05) 119.6038
AdjustedLevelof Significance 0.045385 LognormalDistributionTest
AdjustedChiSquareValue 118.9102 LillieforsTestStatisitic 0.421216

Lilliefors5% CriticalValue 0.122866

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -6.214608
Maximumof logdata -3.170086 95% UCLs(Assumin9 LognormalDistribution)
Vleanof logdata -4.26029 95%H-UCL 0.035737
StandardDeviationof logdata 1.070181 95%Chebyshev(MVUE) UCL 0.043705
Varianceof logdata 1.145287 97.5%Chebyshev(MVUE) UCL 0.051966

99%Chebyshev(MVUE) UCL 0.068193

95% Non-parametricUCLs
CLT UCL 0.023177

Adi-CLTUCL(Adjustedforskewness) 0.022985
Mod-tUCL(Adjustedforskewness) 0.023196
JackknifeUCL 0.023226
StandardBootstrapUCL 0.023169
Bootstrap-tUCL 0.023112

RECOMMENDATION HairsBootstrapUCL 0.022986
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.023171

BCABootstrapUCL 0.0229
Use97.5% Chebyshev(Mean,Sd)UCL 95%Chebyshev(Mean,Sd) UCL 0.027565

97.5% Chebyshev(Mean,Sd) UCL 0.030615
99%Chebyshev(Mean,Sd) UCL 0.036605i

! I



Antimony

Data File Variable: Antimony

RawStatistics NormalDistributionTest

NumberofValidSamples 49 Shapiro-WilkTest Statisitic 0.752682
Numberof UniqueSamples 35i Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.09 Datanotnormalat 5% significancelevel
!Maximum 3.2

Mean 1.468878 95°/,_JCL(AssumingNormalDistribution)
Median 0.6! Student's-tUCL 1.752297
StandardDeviation 1.182869
Variance 1.399179 GammaDistributionTest

CoefficientofVariation 0.805288 A-DTest Statistic 4.218635
;Skewness 0.168147 A-D 5% CriticalValue 0.774862

K-STestStatistic 0.259343
GammaStatistics K-S5% CriticalValue 0.12973

k hat 1.18689 Datadonotfollowgammadistribution ....
k star(biascorrected) 1.127829 at 5% significancelevel
Thetahat 1.237585

Thetastar 1.302394 95% UCLs(Assuming..Gamma Distribution)
nuhat 116.3152 ApproximateGammaUCL 1.860632
nustar 110.5272 AdjustedGammaUCL 1.874083
Approx.ChiSquareValue(.05) 87.25578
;AdjustedLevelof Significance 0.045102 LognormalDistributionTest
!AdjustedChiSquareValue 86.62953 Shapiro-WilkTest Statisitic 0.825058

I Shapiro-W.ilk5% CriticalValue 0.947Log-transformedStatistics Datanotiognormalat 5% significancelevel _'
inimumof logdata -2.407946
aximumof logdata 1.163151 95% UCLs(AssumingLognormalDistribution)

Meanof Io9 data -0.092621 95% H-UCL 2.382685
!StandardDeviationof logdata 1.081933 95% Chebyshev(MVUE) UCL 2.905595
Varianceof logdata 1.170579 97.5% Chebyshev(MVUE) UCL 3.467522

99% Chebyshev(MVUE._UCL 4.571319

95%Non-parametricUCLs
CLT UCL 1,746827

. Adj-CLTUCL(Adjustedforskewness).. 1.751164
......... Mod-tUCL(Adjustedfor skewness) 1.752974

JackknifeUCL 1.752297
StandardBootstrapUCL 1.746929
Bootstrap-tUCL 1.76204

RECOMMENDATION Hall'sBootstrap UCL 1.7i507:3
DataareNon-parametric(0.05) PercentileBootstrapUCL 1.733469

BCABootstrapUCL 1.742,?.45
Use99% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd)UCL 2.20545

97.5% Chebyshev(Mean,Sd)UCL 2.524165
99% Chebyshev(Mean,_Sd)UCL 3.15022



Arsenic

Data File I Variable: Arsenic

Raw Statistics NormalDistributionTest
NumberofValidSamples 49 Shapiro-WilkTestStatisitic 0.823871
Numberof UniqueSamples 42 Shapiro-Wilk5% CriticalValue 0.947
Minimum 3.7 Datanotnormalat5% significancelevel
Maximum 32.6

Mean 11.19388 95% UCL(AssumingNormalDistribution)
Median 10.3 Student's-tUCL 12.54961
StandardDeviation 5.658232
Variance 32.01559 GammaDistributionTest
CoefficientofVariation 0.505476 A-DTest Statistic 0.751476
Skewness 1.964769i A-D 5% CriticalValue 0.753485

K-STestStatistic 0.093981
GammaStatistics K-S5% CriticalValue 0.126884

k hat 5.110075 Datafollowgamma distribution
k star(biascorrected) 4.810819 at 5% significancelevel
Thetahat 2.19055

Thetastar 2.326813 95%UCLs(AssumingGammaDistribution)
nu hat 500.7874 ApproximateGammaUCL 12.50277
nustar 471.4602 AdjustedGammaUCL 12.54467
_pprox.ChiSquareValue(.05) 422.1038
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChi SquareValue 420.6942 Shapiro-WilkTestStatisitic 0.972202

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics Dataare Iognormalat 5% significancelevel

Minimumof Io9 data 1.308333
Maximumof logdata 3.484312 95%UCLs(AssumingLognormalDistribution)
Mean of logdata 2.314342 95% H-UCL 12.56195
StandardDeviationof logdata 0.443444 95%Chebyshev(MVUE) UCL 14.33763
Varianceof logdata 0.196643 97.5%Chebyshev(MVUE)UCL 15.72158

99%Chebyshev(MVUE) UCL 18.4401

95% Non-parametricUCLs
CLTUCL 12.52344

Adj-CLTUCL(Adjustedforskewness) 12.76587
Mod-tUCL (Adjustedforskewness) 12.58742
JackknifeUCL 12.54961

StandardBootstrapUCL 12.51526
Bootstrap-tUCL 13.02749

RECOMMENDATION Hall'sBootstrapUCL 13.23007
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 12.6551

BCABootstrapUCL 12.8102
Use ApproximateGammaUCL 95%Chebyshev(Mean,Sd)UCL 14.71726

97.5%Chebyshev(Mean,Sd)UCL 16.24183
99%Chebyshev(Mean,Sd)UCL 19.23855

t F



Barium

DataFile Variable: Barium

RawStatistics NormalDistributionTest

Numberof ValidSamples ....... 49 shapiro-WilkTestStatisitic 01943507
Numberof UniqueSamples 47 Shapiro-Wilk5% CriticalValue 0.947
Minimum 46.9 Datanot_no.rma!at 5% significancelevel
Maximum 476
Mean 217.8612 95% UCL (AssumingNormalDistribution)
Median 187 Student's-tUCL 241.6082
StandardDeviation 99.10957
;Variance .... 9822.707 GammaDistributionTest
,CoefficientofVariation..... 0.454921 A-DTest Statistic 0.277548
Skewness 0.725656 A-D5% CriticalValue 0.753561

K-STest Statistic 0.108203
GammaStatistics K-S 5% CriticalValue 0.126905

ikhat 4.912367, Data followgammadistribution
k star(biascorrectecI) .... 4.625215 at 5% significancelevel
Thetahat 44.34955
Thetastar 47.10294 95% UCLs(AssumingGammaDistribution)
nuhat 481.4119 ApproximateGammaUCL 243.8883
nustar 453.2711 AdjustedGammaUCL 244.7224
Approx.ChiSquareValue(.05) 404.8993
AdjustedLevelof Significance 0.045102 LognormalDistributionTest .....
AdjustedChiSquareValue 403.5192 shapiro-WilkTest Statisitic 0.978211

S.hapiro-.Wilk5% CriticalValue 0.947
Log-transformedStatistics Dataare Iognormalat 5% significancelevel

Minimumof logdata 3.848018
Maximumof logdata 6.165418 95% UCLs(AssumingLognormalDistribution)
Mean of logdata 5.278635 95%H-UCL 250.0321
StandardDeviationof logdata 0.477944 95% Chebyshev(MVUE) UCL 287.5195
Varianceoflogdata 0.228431 97.5% Chebyshev(MVUE) UCL 317.0542

99% Chebyshev(MVUE) UCL 375.0896

..... 95% Non-parametricUCLs
CLT UCL 241.1499
Adj-CLTUCL (Adjustedforskewness) 242.7182
Mod-tUCL(Adjustedforskewness) 241.8528
JackknifeUCL 241.6082
StandardBootstrapUCL 241.0857
Bootstrap-tUCL 243.247

• RECOMMENDATION Hall'sBootstrapUCL 242.9139
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 242.2041

BCABootstrapUCL ' 241.5898
Use ApproximateGammaUCL 95% Chebyshev(Mean,Sd)UCL 279.5767

97.5% Chebyshev(Mean,Sd) UCL 306.2811
99% Cheb_hev (Mean, Sd)UCL 358.7366

I .......... 1 !



Beryllium

DataFile t I I t IVariable: 1BeryIlium 1

Raw Statistics NormalDistributionTest

Numberof ValidSamples 49 Shapiro-WilkTest Statisitic 0.889231
Numberof UniqueSamples 30 Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.0065 Datanotnormalat 5% significancelevel

Maximum 0.46Mean 0.17899 95% UCL (Assumin9 NormalDistribution)
Median 0.14 Student's-tUCL L0.204262
;tandardDeviation 0.105474

Variance 0.011125 GammaDistributionTest

Coefficientof Variation 0.589276 A-DTestStatistic 1.04052
;kewness 0.970493 A-D5% CriticalValue 0.758543

K-STest Statistic 0.135476i
GammaStatistics K-S5% CriticalValue 0.127725

k hat 2,672524; Datadonotfollowgammadistribution
k star(biascorrected) 2.522505! at5% significancelevel
Thetahat 0.066974]
Thetastar 0.070957 95% UCLs(AssumingGammaDistribution)
nu hat 261.9073 ApproximateGammaUCL I 0.208914
nu star 247.2055 AdjustedGammaUCL I 0.209896
Approx.ChiSquareValue(.05) 211.7962
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChiSquareValue 210.8057 Shapiro-WilkTest Statisitic I 0.858414

Shapiro-Wilk5% CriticalValue I 0.947
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata I -5.035953
Maximumof logdata -0.776529 95% UCl_s(AssumingLognormalDistribution)
Mean of logdata !-1.919029 95%H-UCL 0.237809i

StandardDeviationof logdata 0.729472 95%Chebyshev(MVUE) UCL 0.285325
Varianceof logdata 0.532129 97.5% Chebyshev(MVUE) UCL 0.326491i

99%Chebyshev(MVUE) UCL 0.407353

95% Non-parametricUCLs
CLT UCL 0.203774

Adj-CLTUCL (Adjustedforskewness) 0.206006
Mod-tUCL .(,Adjustedforskewness) 0.20461
JackknifeUCL 0.204262
StandardBootstrapUCL 0.203159
Bootstrap-tUCL 0.208587

RECOMMENDATION Hall'sBootstrapUCL 0.206614
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.204388

BCABootstrapUCL 0.205224
Use95% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.244669

97.5% Chebyshev(Mean,Sd)UCL 0.273088
99%Chebyshev(Mean,Sd)UCL 0.328912

I I I ! I t



Cadmium

Data File I .... Variable: Cadmium ......

Raw Statistics NormalDistributionTest
Numberof ValidSamples 49 Shapiro-WilkTestStatisitic 0.931629
Numberof UniqueSamples 32 Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.03 Datanotnormalat 5% significancelevel
Maximum 0.88

Mean 0.345204 95%UCL (AssumingNormalDistribution)
Median 0.31 Student's-tUCL 0.385466
StandardDeviation 0.168034
Variance 0.028235 GammaDistributionTest
Coefficientof Variation .... 0.,_86767 A-DTest Statistic 0.382017
Skewness 1.052129 A-D5% CriticalValue 0.753415

K-STestStatistic 0.08663
..... Gamma Statistics K-S 5% CriticalValue 0.127019

k hat ....4.152596i Data followgammadistrib.ution
k star(biascorrected) 3.911961 at5% significancelevel
Thetahat 0_083131 '
Thetastar 0.088243i 95% UCLs(AssumingGammaDistribution)
nu hat 406.9544 ApproximateGammaUCL 0.390409
'nustar 383.3721 AdjustedGammaUCL 0.391866
Approx.ChiSquareValue(.05) 338.9818
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChiSquareValue 337.7214 Shapiro-W!!kTest Statisitic .......0.920358

ShaPiro-W!lk5% CriticalValue 0,947
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -3.506558I
Maximumof logdata -0.127833 95% UCLs(AssumingLognormalDistribution)
Meanof 109.data !-1.188831 95%H-UCL 0.41234g
StandardDeviationof logdata 0.549551 95%Cheb._hev (MVUE) UCL 0.481012
Varianceof log data 0.302006 97.5%Chebyshev(MVUE) UCL 0.5364i2

.... 99%Chebyshev(MVUE) UCL 0.645234

95%Non-parametricUCLs
CLTUCL 0.384689
AdJ-CLTUCL (Adjustedfor skewness) 0.388544

..... Mod-tUCL (Adjustedfor skewness) 0.386067
JackknifeUCL 0.385466
StandardB_..tstrapUCL 0.384263
Bootstrap-tUCL 0.388953

RECOMMENDATION ..... Hall'sBootstrapUCL 0.388059Data followgammadistribution(0.05) PercentileBootstrapUCL 0.382857
BCABootstrap.UCL 0.389388

UseApproximateGammaUCL 95% Chebyshev(Mean,Sd) UCL 0.449839
97.5% Chebyshev(Mean, Sd) UCL 0.495114

. '."...................... 99% Chebyshev(Mean,Sd)UCL 0.564049



Chromium

Data File I Variable: Chromium

Raw Statistics NormalDistributionTest

Numberof ValidSamples 49 Shapiro-WilkTest Statisitic 0.82627
Numberof UniqueSamples 48 Shapiro-Wilk5% CriticalValue 0.947
Minimum 9.8 Datanotnormalat 5% significancelevel
Maximum 176
Mean 46.52857 95% UCL (AssumingNormalDistribution)
Median 35.9 Student's-tUCL 54.03752
StandardDeviation 31.33908
Variance 982.1379 GammaDistributionTest
CoefficientofVariation 0.673545 A-DTest Statistic 0.546533
iSkewness 2.020887 A-D 5% CriticalValue 0.757136

K-STest Statistic 0.110353
GammaStatistics K-S5% CriticalValue 0.127553

k hat 2.916198 Datafollowgammadistribution
k star(biascorrected) 2,751261 at5% significancelevel
Thetahat 15.95522
Thetastar 16.91173 95% UCLs(AssumingGammaDistribution)
nuhat 285.7874 ApproximateGammaUCL 53.93694
lu star 269.6236 AdjustedGammaUCL 54.17905
Approx.ChiSquareValue(.05) 232.5901
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChiSquareValue 231.5508 Shapiro-WilkTest Statisitic 0.988534

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics DataareIognormalat5% significancelevel

Minimumof logdata 2.282382
Maximumof logdata 5.170484 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.658921 95% H-UCL 55.13944
StandardDeviationof logdata 0.601962 95% Chebyshev(MVUE)UCL 64.93066
Varianceof logdata 0.362359 97.5% Chebyshev(MVUE) UCL 72.97941

99% Chebyshev(MVUE) UCL 98.78962

95% Non-parametricUCLs
CLT UCL 53.8926

Adj-CLTUCL (Adjustedforskewness) 55.27366
Mod-tUCL (Adjustedforskewness) 54.25294
JackknifeUCL 54.03752
StandardBootstrapUCL 53.80272
Bootstrap-tUCL 56.44434

RECOMMENDATION Hall'sBootstrapUCL 57.11263
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 54.31837

BCABootstrapUCL 55.36531
UseAparoximateGammaUCL 95%Chebyshev(Mean,Sd) UCL 66.04341

97.5%Chebyshev(Mean,Sd) UCL 74.4875
99°/,Chebyshev(Mean,Sd) UCL 91.07427

r i J



Cobalt

!DataFile Variable: Cobalt

Raw Statistics Normal DistributionTest
Number of ValidSamples 49 Shapiro-WilkTest Statisitic 0.918351
Numberof UniqueSamples 44 Shapiro-Wilk5% CriticalValue 0.947
Minimum 8.5 Datanotnormalat 5% significancelevel
Maximum 28.2

Mean 14.96735 95%.UCL(AssumingNormalDistribution)
Median 14.2 Student's-tUCL 16.12143
StandardDeviation 4.816655
Variance 23.20016 Gamma DistributionTest
CoefficientofVariation 0.321811 A-DTest Statistic 0.519831
Skewness 0.922453 A-D 5% CriticalValue 0.749246

K-STestStatistic 0.097931

..... GammaStatistics K-S 5% CriticalValue I. 0.126488
k hat 10.75023 Data followgammadistribution
k star(biascorrected) 10110566 at 5% significancelevel
Thetahat 1.392282

Thetastar 1.481086 95% UCLs(AssumingGammaDistribution)
nuhat 1053.522 ApproximateGammaUCL 16.14195
nustar 990.3544 AdjustedGammaUCL 16.17881
Approx.ChiSquareValue(.05) 918.2893
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChi SquareValue 916.197 Shapiro-WilkTest Statisitic 0.963804

S.h.apiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics Data are Iognormalat5% significancelevel

Minimumof Io_data 2.140066
Maximumof logdata 3.339322 ....§5% UCLs(AssumingLognormalDistribution)
Meanof logdata 2.65864 95% H-UCL 16.18456
StandardDeviationof!.ogdata 0.306945 95% Chebyshev(MVUE)UCL 17.86367
Varianceof logdata 0.094215 97.5% Chebyshev(MVUE)UCL 19.12421

99% Chebyshev(MVUE) UCL 21.6003

95%Non-parametricUCLs
CLT UCL 16.09916
Adj-CLTUCL(Adiustedforskewness) 16.19605
Mod-tUCL (Adjustedforskewness) 16.13655
JackknifeUCL 16.12143

.... StandardBootstrapUCL 16.11801
Bootstrap-tUCL 16.2706

RECOMMENDATION Hall'sBootstrapUCL 16.24075
Data followgamma.distribution(0.05) PercentileBootstrapUCL 16.11224

BCABootstrapUCL 16.11633
UseApproximateGammaUCL 95% Chebyshev(Mean,Sd) UCL 17.96668

97.5% Chebyshev(Mean,Sd) UCL 19.26449
99% Chebyshev(Llean,Sd) UCL 21.81379



Copper

DataFile Variable: ICopper

Raw Statistics NormalDistributionTest

Numberof ValidSamples 49 Shapiro-WilkTest Statisitic 0.895533
Numberof UniqueSamples 49 Shapiro-Wilk5% CriticalValue 0.947
Minimum 10.5 Datanotnormalat 5% significancelevel .
Maximum 118
Mean 44.20816 95% UCL(AssumingNormalDistribution)
Median 38.1 Student's-tUCL 49.76198
StandardDeviation 23.17922
Variance 537.2762 GammaDistributionTest
Coefficientof Variation 0.52432 A-DTest Statistic 0.322107
Skewness 1.314249 A-D5% CriticalValue 0.753409

K-STestStatistic 0.073651
GammaStatistics K-S5% CriticalValue 0.127024

k hat 4.1201 Datafollowgammadistribution
k star(biascorrected) 3.881454 at 5% significancelevel
Thetahat 10.72988
Thetastar 11.38959 95% UCLs(AssumingGammaDistribution)
nu hat 403.7698 ApproximateGammaUCL 50.02231
nu star 380.3825 AdjustedGammaUCL 50.20975
Approx.ChiSquareValue(.05) 336.1703
AdiustedLevelofSignificance 0.045102 LognormalDistributionTest
AdjustedChi SquareValue 334.9153 Shapiro-WilkTest Statisitic 0.980959

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics Dataare Iognormalat 5% significancelevel

Minimumof logdata 2.351375
Maximumof logdata 4.770685 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.662672 95% H-UCL 51.18449
StandardDeviationof logdata 0.51447 95%Chebyshev(MVUE)UCL 59.30174
Varianceof logdata 0.26468 97.5% Chebyshev(MVUE)UCL 65.77396

99% Chebyshev(MVUE)UCL 78.4874

95% Non-parametricUCLs
CLT UCL 49.65479

Adj-CLTUCL (Adiustedforskewness) 50.31909
Mod-tUCL (Adjustedforskewness) 49.8656
JackknifeUCL 49.76198
StandardBootstrapUCL 49.63197
Bootstrap-tUCL 50.62682

RECOMMENDATION Hall'sBootstrapUCL 50.66356
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 49.54694

BCABootstrapUCL 49.99388
UseApproximateGammaUCL 95% Chebyshev(Mean,Sd) UCL 58.64186

97.5% Chebyshev(Mean,Sd)UCL 64.88733
99% Chebyshev(1_lean,Sd) UCL 77.15535

t



Iron

DataFile IVariable: Iron

Raw Statistics NormalDistributionTest

Numberof ValidSamp.!es . 49 Shapiro-WilkTest Statisitic 0.958372
Numberof UniqueSamples 47 Shapiro-Wilk5% CriticalValue 0.947
Minimum 15300 Dataare normalat 5% significancelevel
Vlaximum 67000

Mean 38442.86 95% UCL(AssumingNormalDistribution)
Median 41000 Student's-tUCL 41250.85
StandardDeviation 11719.32
Variance 1.37E+08 Gamma DistributionTest
Coefficientof Variation 0.30485 A-DTest Statistic 1.306912
Skewness -0,12424 A-D5% CriticalValue 0.749629

K-STest Statistic 0.188361
GammaStatistics K-S5% CriticalValue 0.126533

k hat 91652227 Datadonotfollowgammadistribution
k star(biascorrected) 9,07488 at 5% significancelevel
Thetahat 3982.796

Thetastar 4236.183 95% UCLs(Assumin_GammaDistribution)
nu hat 945.9183 ApproximateGammaUCL 41637.24
nustar 889.3383 AdjustedGammaUCL 41737.73
Approx.ChiSquareValue(.05) 821.1088
AdjustedLevelof Significance 0.045102 ......L.ognormalDistributionTest
AdjustedChiSquareValue 819.1318 Shapiro-WilkTest Statisitic 0.919768

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics Datanotlognormalat5% significancelevel

Minimumof logdata 9.635608
Maximumof logdata 11.11245 95% UCLs(AssumingLognormalDistribution)
Mean of logdata 10.50423! 95% H-UCL 42244.49
StandardDeviationof logdata 0,34261! 95% Chebyshev(MVUE) UCL 47064.62
Varianceof logdata 0.117382 97.5% Chebyshev(MVUE) UCL 50716.36

...... 99% Chebyshev(MVUE) UCL 57889.5

95% Non-parametricUCLs
CLT UCL I 41196.65
Adj-CLTUCL (Adiustedfor skewness) I 41164.9
Mod-tUCL (Adjustedfor skewness) 41245.89
JackknifeUCL 41J>50.851
StandardBootstrapUCL 41132.49
Bootstrap-tUCL 41260.86

RECOMMENDATION Hall'sBootstrapUCL 41109.41
Dataare no_.al (0.05) PercentileBootstrapUCL 41118.37

BCABootstrapUCL 41242.86
Use Student's-tUCL 95% Chebyshev(Mean,Sd) UCL 45740.48

97.5% Chebyshev(Mean,Sd) UCL 48898.16
99% Chebyshev(Mean,Sd) UCL 55100.83

I



Lead

DataFile " IVariable: Lead

RawStatistics NormalDistributionTest

NumberofValidSamples 49 Shapiro-WilkTest Statisitic 0.635783
Numberof UniqueSamples 47 Shapiro-Wilk5% CriticalValue 0.947
Minimum 6.9 Datanotnormalat 5% significancelevel
Maximum 168
Mean 36.39592 95%UC;L(AssumingNormalDistribution)
Median 19.9 Student's-tUCL 46.05892
StandardDeviation 40.32914 .....
Variance 1626.44 GammaDistributionTest
Coefficientof Variation 1.108068 A-DTest Statistic 4.307243
Skewness 2.154259 A-D5% CriticalValue 0.768325

K-S"restStatistic" 0.282476
GammaStatistics K-S5% CriticalValue 0.128941

k hat 1.459586 Datado notfollow9aroma distribution
k star(biascorrected) 1.383829 at5% s!gnif!cance!evel
Thetahat 24.93579
Thetastar ....... 26.30088 95% UCLs(AssumingGammaDistribution)
nuhat 143.0394 ApproximateGammaUCL 44.99209
nustar 135.6152 AdjustedGammaUCL 45.28326
iApprox.ChiSquareValue(.05) 109.7046
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChi SquareValue 108.9992 Shapiro-WilkTestStatisitic 0.868713

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata ..... 1..931521

lMaximumof logdata 5.123964 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.214322 95% H-UCL 43.36309
StandardDeviationof logdata 0.792027 95%Chebyshev(MVUE)UCL 52.3863
Varianceof logdata 0.627307 97.5%Chebyshev(MVUE) UCL 60.4395

.... 99% Chebyshev(MVUE)UCL 76.25845

95% Non-parametricUCLs
........ CLT UCL 45.87242

Adj-CLTUCL(Adjustedforskewness) 47.76695
• M0d-tUCL(Adjustedfor skewness) 46.35443

JackknifeUCL 46.05892

, StandardBootstrap UCL ....... 45.6826
........ B.oots.trap-tUCL 48.71

RECOMMENDATION Hall'sBootstrapUCL 4730415
DataareNon-parametric(0.05) PementileBootstrapUCL 46.31429

BCABootstrapUCL' 47.49796
Use95% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 61.50887

97.5%Chebyshev(Mean,Sd) UCL 72.37526
99°/=Chebyshev(Mean, Sd)UCL 93.72019

I I .
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Mercury

DataFile IVariable: IMercury ..

RawStatistics NormalDistributionTest

NumberofValidSamples 49 Shapiro-WilkTest Statisitic 0.783952.
_lumberof UniqueSamples 41 Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.055 Datanotnormalat 5% significancelevel
Maximum 2

Mean 0.42398 95% UCL (AssumingNormalDistribution)
Median 0.29 Student's-tUCL 0.51071
StandardDeviation 0.361975
Variance 0.131026 GammaDistributionTest
Coefficientof Variation 0.853756 A-DTest Statistic 0.560067
Skewness 2.307682 A-D 5% CriticalValue 0.763163

K-STest Statistic 0.111978
GammaStatistics K-S5% CriticalValue 0.128293

k hat 1.925269 Datafollowgammadistribution
k star(biascorrected) 1.821001 at5% significancelevel
Thetahat 0.220218

Thetastar 0,232828 95% UCLs(AssumingGammaDistribution)
nu hat ...... i88.6763 ApproximateGammaUCL 0.509324
nu star 178.4581 AdjustedGammaUCL 0.512169
Approx.ChiSquareValue(.05) 148.555
AdjustedLevelofSignificance 0.045102 Logn0rmalDistributionTest
AdjustedChi SquareValue 147.7298 Shapiro-WilkTest Statisitic 0.991012

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics Dataare Iognormalat 5% significancelevel

Minimumof logdata -2.900422
Maximumof logdata 0.693147 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -1.139712 95%H-UCL 0.534886
StandardDeviationof logdata 0.756994 95%Chebyshev(MVUE) UCL 0.643833
Varianceof logdata 0.57304 97.5%Chebyshev(MVUE) UCL 0.739425

99°/=Chebyshev(MVUE) UCL 0.927199

..... 95% Non-parametricUCLs
I CLT UCL 0.509036

Adj-CLTUCL (Adjustedforskewness) 0.527252
Mod-tUCL (Adiustedforskewness) 0.513551
JackknifeUCL 0.51071
StandardBootstrapUCL 0.50518
Bootstrap-tUCL 0.535889

RECOMMENDATION Hall'sBootstrapUCL 0.563492
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 0.511327

B(_ABootstrapUCL 0.534796
UseApproximateGammaLICL ii 95% Chebyshev(Mean,Sd)UCL 0.649381

97.5% Chebyshev(Mean,Sd) UCL 0.746913
99°/=Chebyshev(Mean,Sd) UCL 0.938495

,,, I,



Molybdenum

DataFile Variable: 1Molybdenum

RawStatistics Normal DistributionTest

NumberofValidSamples 49 Shapiro-WilkTest Statisitic 0.20057_
Numberof UniqueSamples 7 Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.105 Datanotnormalat 5% significancelevel
Maximum 1.9

Mean 0.154592 95% UCL(AssumingNormaiDistribution)
Median 0.11 Student's-tUCL 0.21652_
StandardDeviation 0.258487
Variance 0.066815 GammaDistributionTest
Coefficientof Variation 1.67206 A-DTestStatistic 14.96138
Skewness 6.69994 A-D5% CriticalValue 0.761322

K-STest Statistic 0.47149_
Gamma Statistics K-S5% CriticalValue 0.128065

k hat 2.19121 Datadonotfollowgammadistribution
k star(biascorrected) 2.070659 at 5% sicjnificancelevel
Thetahat 0,070551

Thetastar 0.074658 95% UCLs(Assumin9 GammaDistribution)
nu hat ........ 214.7386 ApproximateGammaUCL 0,183499
nustar 202.9246 AdjustedGammaUCL 0.184457
Approx.ChiSquareValue(.05) 170.9568
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChiSquareValue 170.0696 Shapiro-WilkTestStatisitic 0.320312

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedSt;=tistics DatanotIognormalat5% significancelevel

Vlinimumof logdata -2.253795
Vlaximumof logdata 0.641854 95%UCLs(AssumingL.ognormalDistribution)
Meanof logdata -2.112176 95% H-UCL 0.151761
StandardDeviationoflogdata 0.457149 95% Chebyshev(MVUE)UCL 0.:173737
Varianceof logdata ..... 0.208985 97.5%Chebyshev(MVUE) UCL 0.190938

99% Chebyshev(MVUE) UCL 0.224725

95%Non-parametricUCLs
CLT UCL 0.215331
Adj-CLTUCL(Adjustedforskewness) 0.253096
Mod-tUCL(Adjustedforskewness) 0.222417
JackknifeUCL 0,216526
StandardBootstrapUCL 0.214068
Bootstrap-tUCL 0.713944

RECOMMENDATION Hall'sBootstrapUCL 0.705167
DataareNon-parametric(0.05) PercentileBootstrapUCL 0.227347

BC_,BootstrapUCL 0.276327
UseStudent's-tUCL 95%Chebyshev(Mean,Sd)UCL 0.315552
or Modified-tUCL 97.5%Chebyshev(Mean,Sd) UCL 0.385199

99%Chebyshev(Mean,Sd)UCL 0.522008
I I I I



Nickel

DataFile Variable: Nickel

RawStatistics NormalDistributionTest
INumberofValidSamples 49 Shapiro-WilkTestStatisitic 0.583048
Numberof UniqueSamples 49 Shapiro-Wilk5% CriticalValue 0.947
Minimum 11.9 Datanotnormalat5% significancelevel
Maximum 389!
Mean 61.89796 95% UCL (AssumingNormalDistribution)
Median 41.4 Student's-tUCL 79.21146
StandardDeviation 72.25899'
Variance 5221.361 GammaDistributionTest
Coefficientof Variation 1.167389 A-DTest Statistic 3.253279
Skewness 3.058265 A-D 5% criticalValue 0.766402

K-STest Statistic 0.203866
GammaStatistics K-S5% CriticalValue 0.128703

k hat 1.596803 Datado notfollowgammadistribution
k star(biascorrected) 1.512645 at 5% significancelevel
Thetahat 38.76367
Thetastar . 40.92034 95% UCLs(AssumingGammaDistribution)
nuhat 156.4867 ApproximateGammaUCL 75.77367
nustar 148.2393 AdjustedGammaUCL 76.24112
Approx.ChiSquareValue(.05) 121.0936
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChiSquareValue 120.3512 Shapiro-WilkTest Statisitic 0.912466

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata 2.476538
Vlaximumof logdata 5.963579 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.780783 95% H-UCL 71.87603
StandardDeviationof logdata 0.739626 95% Chebyshev(MVUE) UCL 86.34329
Varianceof logdata 0.547047 97.5% Chebyshev(MVUE) UCL 98.93493

........ 99% Chebyshev(MVUE) UCL 123.6688

95% Non-parametricUCLs
CLT UCL 78.87731
Adj-CLTUCL (Adjustedforskewness) 83.69625
Mod-tUCL (Adiustedforskewness) 79.96312
JackknifeUCL 79.21146

StandardBootstrapUCL 78.87502
Bootstrap-tUCL 87.74245

RECOMMENDATION Hall'sBootstrapUCL 84.59055
DataareNon-parametric(0.05) PercentileBootstrapUCL 79.98776

BCABootstrapUCL 82.26735
Use95% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 106,8936

97.5%Chebyshev(Mean,Sd) UCL 126.3633
99=./0.Chebyshev(Mean,Sd) UCL 164.6076

....I I



Selenium

Data File Variable: Selenium I

RawStatistics NormalDistributionTest

Numberof ValidSamples 49 Shapiro-WilkTest Statisitic 0.481548
Numberof UniqueSamples 22 Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.195 Datanotnormalat 5% significancelevel
Vlaximum 3
Mean 0.53051 95% UCL (AssumingNormalDistribution)
Median 0.275 Student's-tUCL 0.686835
StandardDeviation 0.652432
Variance 0.425668 GammaDistributionTest
Coefficientof Variation 1.229821 A-DTestStatistic 9,739821
Skewness 2..795299 A-D5% CriticalValue 0.766461

K-STest Statistic 0.383898
GammaStatistics K-S 5% CriticalValue 0.128711

k hat 1.590802 Datadonotfollowgammadistribution
k star(biascorrected) 1.507012 at 5% significancelevel
Thetahat 0.333486
Thetastar 0.352028 95% UCLs(AssumingGammaDistribution)
nu hat 155.8986 ApproximateGammaUCL 0.649695
nu star 147.6871 AdjustedGammaUCL 0.653711
Approx.ChiSquareValue(.05) 120.5944
AdjustedLevelof Significance 0.045102 LognormalDistributionTest
AdjustedChiSquareValue 119.8535 Shapiro-WilkTest Statisitic 0.613971

Shaplro-Wilk5% CriticalValue 0.947
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -1.634756
Maximumof logdata 1.098612 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -0.980033 95%H-UCL 0.580266
StandardDeviationof logdata 0.686343 95%Chebyshev(MVUE) UCL 0.692293
!Varianceof logdata 0.471067 97.5%Chebyshev(MVUE) UCL 0.787528

99%Chebyshev(MVUE) UCL 0.9746

95% Non-parametricUCLs
CLTUCL 0.683818
Adj-CLTUCL (Adjustedforskewness) 0.723587
Mod-tUCL (Adjustedforskewness) 0.693038
JackknifeUCL 0.686835

.... StandardBootstrapUCL 0.681126
Bootstrap-tUCL 0.794071

RECOMMENDATION Hall'sBootstrapUCL 0.695907
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.694184

BCABootstrapUCL 0.706633
Use 95%Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.93678

97.5%Chebyshev(Mean,Sd) UCL 1.112573
99%Chebyshev(Mean,Sd) UCL 1.457884



Thallium

DataFile Variable:"Thallium.......

RawStatistics NormalDistributionTest
Numberof ValidSamples 491 Shapiro-wiikTestStatisitic 0.814978
Numl_erOfUniqueSamples 33 Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.1 Datanotnormalat 5% significancelevel
Maximum 3.3

Mean 1.087449 95% UCL (AssumingNormalDistribution)
Median
StandardDeviation 0.970724 Student's-tUCL 1.320038

048

Variance 0.942304 GammaDistributionTest
CoefficientofVariation 0.892661 A-DTest Statistic 3.043805
Skewness 0.667311 A-D 5% CriticalValue 0,775146

K-STestStatistic 0.218587
GammaStatistics K-S5o/=(3riticalValue 0,129764

k hat 1.175031 Datadonotfollowgammadistribution
k star(biascorrected) 1.116696 at 5% significancelevel
Thetahat 0.925464

Thetastar 0.97381 95.°_UCLs(AssumingGammaDistribution)
nu hat 115.153 ApproximateGammaUCL 1.379206
inustar 109.4362 AdjustedGammaUCL 1.389231
Approx.ChiSquareValue(.05) 86.28602
AdjustedLevelof Signif!c.an.ce 0.045102 LognormalDistributionTest
AdjustedChiSquareValue 85.66341 Shapiro-WilkTest Statisitic 0.862114

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics ....... DatanotIognormalat 5% significancelevel

Minimumof logdata -2.3(]2585
IMaximumof logdata ..... 1.193922 95% UCLs(AssumingLognormalDistribution)
;Meanof logdata -0.398614 95% H-UCL 1.642302
StandardDeviationof logdata 1.039793 95% Chebyshev(MVUE)UCL 2.005009
Varianceof logdata 1.081169 97.5% Chebyshev(MVUE) UCL 2.38203

....... 99% Chebyshev(MVUE) UCL 3.122616

95%Non-parametricUCLs
CLT UCL 1.315549

....... Adj-CLTUCL(Adjustedforskewness) 1.329674
Mod-tUCL(Adjustedforskewness) 1.322241
JackknifeUCL 1.320038

StandardBootstrapUC[. 1.306567
Bootstrap-tUCL 1.335152

RECOMMENDATION Hall'sB_,tstrapUCL 1.329466
Dataare Non-parametric(0.05) ........ PercentileBootstrapUCL 1.316735

BCA BootstrapUCL 1.319082
Use99_ Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd)UCL i .69i918

97.5%Chebyshev(Mean,Sd}..UCL 1.953473
99%Chebyshev(Mean,Sd) UCL 2.467246

.....



Vanadium

DataFile IVariable: Vanadium

Raw Statistics NormalDistributionTest
Numberof ValidSamples 49 Shapiro-WilkTest Statisitic 0.938435
Numberof UniqueSamples 49 Shapiro-Wilk5% CriticalValue 0.947
Minimum 21.9 Datanotnormalat 5% significancelevel
Maximum 104

Mean 53.38571 95% UCL (AssumingNormalDistribution)
Median 50.7 Student'stUCL 57.72317
StandardDeviation 18.10265
Variance 327.7058 GammaDistributionTest
Coefficientof Variation 0.339092 A-DTest Statistic 0.331154
Skewness 0.910241 A-D5% CriticalValue 0.749839

K-STest Statistic 0.088457
GammaStatistics K-S5% CriticalValue 0.126552

k hat 9.40523 Datafollowgammadistribution
k star(biascorrected) 8.843005 at5% significancelevel
Thetahat 5.676173

Thetastar 6.037056 95% UCLs(AssumingGammaDistribution)
nu hat 921.7126i ApproximateGammaUCL 57.88332
nustar 866.6145! AdjustedGammaUCL 58.0249
Approx.ChiSquareValue (.05) 799.2775
AdjustedLevelof Significance 0.045102 LognormalDistributionTest....
AdjustedChiSquareValue 797.3273 Shapiro-WilkTest Statisitic 0.985531

Shapiro-Wilk5% CriticalValue 0.947

_ Log-transformedStatistics DataareIognormalat 5% significancelevel
Minimumof Iocjdata 3.086487
Maximumof logdata 4.644391 95%UCLs(AssumingLognormalDistribution)
Mean oflogdata 3.92344 95% H-UCL 58.24205
StandardDeviationof logdata 0.333219 95% Chebyshev(MVUE)UCL 54.73077
Varianceof logdata 0.111035 97.5%Chebyshev(MVUE) UCL 69.63464

99% Chebyshev(MVUE)UCL 79.26734

95% Non-parametricUCLs
CLT UCL 57.63946

I Adj-CLTUCL (Adjustedforskewness) 57.99878
Mod-tUCL(Adiustedforskewness) 57.77922
JackknifeUCL 57.72317
StandardBootstrapUCL 57.52229
Bootstrap-tUCL 58.06277

RECOMMENDATION Hall'sBootstrapUCL 58.28263
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 57.62041

BCABootstrapUCL 57.73265
UseApproximateGammaUCL 95%Chebyshev(Mean.Sd)UCL 64.65823

... 97.5%Chebyshev(Mean,Sd)UCL 69.53586
99%Chebyshev(Mean,Sd) UCL 79.11701

....



Zinc

,lJ
DataFile Variable: Zinc

Raw Statistics Normal[)istributionTest

Numberof ValidSamples 49 'Sh_oiro-Wiikl"estStatisitic 0.92019
Numberof UniqueSamples 42 Shapiro-Wilk5% CriticalValue 0.947
Minimum 39.1 Datanotnormalat5% significancelevel
Maximum 228

Mean 112.1204 95% UCL (AssumingNormalDistribution)
Median 109 Student's-tUCL 119,9333
StandardDeviation 32.60775 ................
Variance 1063.265 GammaDistributionTest
Coefficientof Variation 0.290828 A-DTest Statistic 1.i34969
Skewness 1.044643 A-D5% CriticalValue 0.749091

K-STestStatistic 0.132176
..... GammaStatistics K-S5°)0.CriticalValue 0,126454

k hat 12.12422 Datadonotfollowgammadistribution
k star (biascorrectecJ). .... 11.39553 at5% significancelevel
Thetahat 9.247637

Thetastar 9.8389.82 .... 95% UCLs(Assumin9 GammaDistribution)
nuhat 1188.174 ApproximateGammaUCL 120.3771
nustar 1116.762 AdjustedGammaUCL 120.6355
Approx.ChiSquareValue(.05)i.........1040.163 '
AdjustedLevelofSignificance 0,045102 LognormalDistribut_ TeSt
AdjustedChiSquareValue !. 1037.935 Shapiro-WilkTest Statisitic 0.927667

Shapiro-Wilk5% CriticalValue 0.,94.7
Log-transformedStatistics. DatanotIognormalat 5% significancelevel

Minimumof logdata 3,666122
Maximumof log data 5.429346 95%UCLs (AssumingLognormalDistribution)
Meanof logdata 4.677767 95% H-UCL 121.4352
StandardDeviationoflogdata 0.300384 _)5%Cheb_,hey(MVUE) UCL 133.7978
,Varianceof logdata I 0.090231 97.5% Chebyshev(MVUE)UCL 143.0635

99%Chebyshev(MVUE) UCL 161.2643

95%Non-parametricUCLs
CLT UCL 119.7825

Adj-CLT UCL(Adjustedforskewness). 120.5254
Mod-tUCL (Adjustedforskewness) 120,0492
JackknifeUCL 119.9333
StandardBootstrapUCL 119.6832
B0otstrap-tUCL 121.0558

RECOMMENDATION Hall'sBootstrapUCL 121.6386
Data are Non-parametric(0.05) PercentileBootstrapUCL ...... 119.9367

BCA.BootstrapUCL 120.0796
Use Student's-tUCL 95% Chebyshev(Mean,Sd) UCL 132.4252
orModified-tUCL 97.5% Chebyshev(Mean,Sd) UCL 141.2112

I, ..9c_3_o_/_.,Chebyshev(Mean,Sd)UCL 158.4694
t 1

,=#



Statistical Data Summary and SeMctkm of the gS%UCL
Vaclo_ Zone Sell (0-7 hint bga)

Appro3dmate

Minimum Maximum Mean d Standard Chebyshev Dis| rt'butiem

Frequency Detected Detected Arithmetic Standard Let Deviatiea or Arithmetic Land's Gamma Limit m I)elpendent F'mal B_..sisfor
el' Value Value Mean IDevtattm Data Log Data 95% UCL 95% UCL 95% UCL 9_J% UCL 95% UCL 95_ UCL F'mal

Chemical Detect|mrs (mg/kg) (mg/kg) (rag/kiD (ml_llqD (ml_tD (ml_qr .) (n_/kg) (mg/kg) (ml_k_ (mg/k_ ProUCL Recommendatlem (mg/IqD (m_s) 95% UCL
Vo_tUeo,santcCempo_ds
Acenaphthene 454/646 2.30E4)4 2.90E_0 1,87E-O2 I. 19E_1 -5.66E+00 L59&t4]O 2.64E-02 1.45E-02 2,08Eoff2 3,92E-02 Data areNon-parametric(0.05) 3.92E-02 3.92E-02 Statistics
Acer_phthy_ne 515/646 1,00E-O4 1.2(_+00 L86E-02 6,52E-02 -5,41E+(X) 1,59E+00 2,29E-02 1.85E-(_ 2.06E-02 2.98E-02 Data are Non-parangtric (0.05) 2.98E-O2 2.98E-02 Statistics
Anthracene 529/646 2.30E4)4 5.0OE+00 3.lSE-(Y2 2.13E-01 4.92E+00 1.52E+00 4.53E-02 2.70E-02 3.48E.02 6.81E-02 Data are Non-parametric (0.05) 6.81E-02 6.8 IE_02 Statistics

Benzene 2/120 1.00E-03 3.00E-03 2,59E-03 3.55E-04 -5.96E+00 1.44E-01 2.65E-03 2.65E-03 2,65E-03 2.73E-03 Data are Non-paramedic (0.05) 2.73E-03 2.73E-03 Statistics
Benzo(g,h,i)Perylene 596/646 3.40E-04 1.30E+OI 1.62E-01 7.82E-0| -2,99E+00 1.4IE+00 2.12E-0[ 1.54E-01 1.77E-0t 2,96E-01 Data are Non-parametric (0,05) 2.96E-01 2.96E-01 Statistics
Dichloromethaue 5/I 20 8.00E-04 2.00E-03 2.55E-03 4.60E-04 5.99E+00 2.24E-O1 2.62E-03 2.66E-03 2.64E-03 2.74E-03 Data are Non-parametric (0.05) 2.74E-03 2.00E-03 Max|mum
Fluorene 496/646 | .70E.04 1.80E-01 1.46E-02 3.56E-02 -5.59E._00 1.53E+00 1.69E-02 1,41 E-02 I._ 2.O7E-02 Da(a are NOn-l_rametric (0.057 2.O7E-O2 2.O7E 02 Statistics
2-M_'_hyMaphthalene 520/646 2.40E-04 2.601!-01 1.6OE4)2 3.69E-02 -5.33E+00 | .43E+00 1.84E-02 1.54E-02 1.75E-02 2.23E-02 Data areNon-parametric (0.057 2.23E-02 2.23E-02 Statistics

Naphthalene 538/646 2.40E-04 1.60E+00 2.33E4)2 8.39E4Y2 4.89E-t_0 1.35E+00 2.87E.02 2.12E-02 2.55E-02 3.77E-02 Data are Non-parametric (0.05) 3.77E-O2 3.77E-02 Statistics
Phenanthrene 569/646 3.10E-04 2.40E+01 1.0[E-Ol 9.55E-01 -3.64E+00 1.38E+00 1.63E-01 7.77E-02 l.l IE-01 2,65E-01 Data are Non-parametric (0.05) 2.65E-OI 2.65E-01 Statistics

Pyrene 613/646 2.90E-04 4.70dE+0J 3.30E-01 2_64EA4]0 -2.73E4430 1,55E+00 5.01E-0! 2.53E-01 3.67E-01 7.82E-01 Data axe Non-_€ (0°05) 7.82E-01 7.82E-01 Statistics

X_tenes (to(al) 3/I 20 5.00E-04 3.00E-03 5.14E-03 9.16E-04 -5.30E+00 3.07E-01 5.28E-03 5.49E-03 5.34E-03 5.50E-03 Data are Non-p_ _0.05) 5.50E-03 3.00E4)3 Maximum
SemJ_ls_e OrKanic C_ _ands
Benzo(a)Anthtacsne 574/646 2.30E-04 1.50E+01 1.03E-01 7.00E-01 -3.62E_4]O 1.46E+00 1.49E-01 9.02E-02 1.14E-01 2.24E-01 Dam axe Nou-parametric (0.05) 2.24E-01 2.24E-01 Statistics
Benzo(a)P,yre_rg 600/646 1.70E-04 2.10E+01 1.62E-01 1.04E+00 -3.24E+00 1.55F.+00 2.29E-01 1.53E-01 1.79E-01 3.41E-01 Data are Noo-parametric (0.05) 3.41E-O1 3.41E-O1 Statistics

Be_o(b)Fluoramhene 614/646 2.30E-04 I._l L33E-OI 6.26E-01 o3,16E+00 1.43E+O0 1.74E-01 1.36E-01 1.46E_)1 2.41F..-01 Data are No_-parametric (0.05) 2.41E-01 2.41E-O1 Statistics
Benzo(k)Flu_anthene 560/646 2.40E-04 1.30E-,_| 1.05E-OI 6.40E-01 -3.61E+00 1.5|E+00 1.46E-01 9.84E-02 1.16E-0I 2.15E-0[ Data are Non-parametric (0.05) 2.15E-01 2.15E-01 Statistics
1,2-Benzphenanthracene 599/646 1.90E-04 1.8OE+OI 1.49E-01 8,71E-01 -3,06E+00 1.37E+00 2.05E-01 1.37E-01 !.63E-01 2.98E-01 Dsta ale Non-parametric (0.05) 2.98E-01 2,98E-01 Statistics

Dibenz(A.H)Anthracene 539/646 2.30E-O4 1,70E4_0 2.91E-O2 8,98E-O2 _,54E+00 1.34E-_O 3.49E-02 2,97E-02 3.16E-02 4.45E-02 Data are N_n-parametric (0.05) 4.45E-02 4.45E-02 Statistics
_ 592/646 3.80F.,-04 3.5OE+01 2.57E-01 1.93E-t4X) -2.92E-t_0 1,56E+00 3.82E-01 2.11E-OI 2.85E-0l 5.88E-01 Data are Non-patame_c (0.05) 5.88E-01 5.88E-01 Statistics
_deno(l,2.3-C,D)P,_ene 566/646 2.70E-04 1.4OE-t_l 1.52E-01 7.82E-0l -3.21E+00 1.53E+00 2.02E_)1 L52E-01 1,67E-01 2.86E4)1 Data are Non-paxame_c (0.05) 2.86E-01 2.86E-01 Statistics
?betel 2/120 2.00E-01 3.0OE-01 1.33E+01 3,46E+O1 1,12E-tO0 1.86E+00 I.g5E+OI 2,90E-t.0l 1.69E*0! 2.70E+01 Data areNon-parametric/0.05_ 2,70E+01 3.00E-01 Maximum
[_st_CM]JeS_J[_€hl(ir_ I ted BJ_51_ 1_
_lc_ 1016 1/123 4.70E-02 4,70E-O2 1,88E-(Y2 2,87E-03 -3.98E-I_O 1.07E-OI 1.92E-O2 1.91E-02 1.91E-02 1.99F.,-02 Data areNon-paxameffic (0.05) 1.99E-02 1.99E-O2 Statistics
Amclor 1260 9/123 5.00_-03 2.00E-02 1,79E-O2 2.95E-03 -4.04E+(Xt 2.32E-O1 1,84E-02 1.87E-O2 1.85E-02 1.91E-02 Data are Nowl)_rametric (0.05) 1.9/E-02 1.911_02 St,_istic_

1,4-DDD 3/123 4,(_E4)4 5.0GE-03 8.85E-03 7.66E-03 -5.3 IE+00 1A7E+O0 1.00E-02 1.27E-02 I.O4E-02 1.19E-02 Data are Non-parangtric (0.05) 1.19E-02 5.00E-03 Maximum
|.4-DDE 8/123 1.00E-04 3.(X)E-02 8.84E-O3 7.88E-03 -5.371i+00 1.30E+O0 1.0OE-02 1.43E-02 1.04E-02 1.19E-02 Data are Non-parame_c (0.05) 1.19E-02 1.19E-02 Statistics
t..4-DDT 5/123 2.(X)E-O4 2.60E-03 8.96E-O3 7.68E-03 -5.30E.€_0 1.20FA4X) 1.01E-O2 ! .321i-02 1.05E_. 1.2OE-02 Data _ Non-parametric (0.05) 1.20E_2 2.60E-03 Maximum
)|eke, in |1123 5.0DE-04 5.0DE-04 8.96E4D 7.68E-03 -5.29Ea-00 I.ITE-I_O LOIE-02 1.28E-02 1.0SE-02 1.20E-02 Data are Non-parametric (0.057 1.20E-02 5.0_E4)4 Maximum
._ndosulfanSulfa_ 1/123 4.00E-03 4.00E-03 1.49E-02 1.28E-if2 -4.77E+00 [. i6E+O0 1.68E-(Y2 2-I IE-02 1.75E-02 2.00E4]_ Data axe Non-parametric (0.05) 2.00E-02 4.00E-03 Maxinam_

_eptachlc_ 11123 5,00E-04 5.00E-04 5.07E-03 4.35F-_03 -5.86E_0 1.16&tO0 5.72E-03 7.18E4)3 5.93E-03 6.78E-O3 Data are Nou-parametric_0.05_ 6.78E-03 5.00E-04 Maximum
_letab

_ony 171120 1.40E-01 3.20E+_0 1.62E-t_0 1,19E+00 3.43E-02 1.08FA-00 1.80E+00 2.32E+00 1.87Et_0 2. IOE-t4]O Data are Non-parametric (0.05) 2. IOE+00 2.10E-tO0 Statistics
A/senic 12(Y120 2.30E+00 4.24E+01 1.06E+OI 7.37E+00 2.18E-t4X) 6.03E-O1 i.lgE+O[ l, 17F-401 1.17E_1 1.36E40! Assmmng gamma disgribtttica(0.05) t.17E-t.Ol |.17E+01 5tstistics

Barium 120/120 3.09E+01 4.76E-t_2 1,67E+02 [.05E+02 4.91E-_4)O 6.72E-01 1.82E+02 1.91E+02 1.84E+(_ 2.08E4-02 Data follow gamxnadistributiot,t(0.05) 1.84E+02 1.84E+02 Statistics

Beryllium 75/120 6.50E-03 6.60E-O1 1.98E-O1 1.39E-01 -1.87E€.00 7.82E-O1 2.19E-O1 2.42E-01 2.21E-01 2.53E-01 Data are Non-_ (0.05) 2.53E-01 2.53E-01 Statistics

Cadmium 98/120 1.70E4Y2 1.50E4_0 2.75E-O1 2.|9E-01 -1.59E+00 8.19E-O1 3.08E-01 3.33E-O1 3.0_E-0| 3.62E-01 Dara follow gamma dis_but ion (0.05) 3.(_E-01 3.08E-01 Statistics
(3u'amium 120/120 3.(JOE+00 1.97E+O2 5.77E+0J 3.86E+01 3.83E+00 6.99E-OI 6.36E+01 6.69E+01 6.38E+01 7.31E_.01 Data follow gammadistribution (0.05) 6.38E_01 6.38E-tO1 Statistics
Cobalt 120/120 5,50E+00 2.86E+OI 1.49E44)1 5.06E4_0 2.65E+00 3.4OE-01 1.57E+O1 1.58E+01 1.57E+01 t.69E+01 Dsta follow g_ dis_butiort (0.05) 1.57E+OI 1.57E44]| Statistics
Coppe_ 120/120 3.60E+00 I.ISE+O2 3.54E+01 2.09E+01 3.39E+00 6.26E-01 3.86E+Ol 4.03E-1411 3.88E-_q 4.37E+01 Data follow gamma distribution (0.05) 3.88E+01 3.88E_4)1 Statistics

Iron 120/120 1.05FA-O4 6,70F_,404 3.39E+O4 1.2_E404 1.04E+01 3.77E-01 3.57E+O4 3.61E+04 3.58E40€ 3.86E+04 Data are No_-_ (0.057 3.86E+O4 3.86E+O4 Statistics
Lead 120/120 6.10E44]0 1.68E402 2.84E-tO1 3.07E_O1 2.99E44X) 7.71E-O1 3.30E+O1 3.1(_+01 3.22.E€4)1 4.06E+01 Data are Non-parametric (O.05) 4.O6E+01 4.06E4OI Statistics
Me_tu-y 971120 1.30E.01 2.40E.t4X) 6.24E-01 5.35E_tl -8.16E-01 8.58E4)1 7.05E-O1 7.52E-0! 7.06E-01 8.36F..-01 A._ummg gatmna distribution (O.O5) 7.06E-01 7.06E-01 Statistics

Molybdenum 4/120 4.70E-01 2.50E44X} 1.58E4)1 2.77E-O1 -2.10E+00 4.68E-O1 Z00E-O I 1,47E_1 1.76E-01 2.68E-01 Data ageNoa-parameuic (O.05) 2.68E-01 2.08E-01 Statistics
Nickel 120/[20 2.40E+00 4.74E_-O2 9.47E+O1 1.02E+O2 4,10E+(X) 9.43E-01 1.10E+O2 LI3E+02 1.09E+02 1.35E+02 Data al_eN(m-parametnc (0.05) 1.35E+02 1.35E+O2 Statistics

Selenium 13/120 8.80E-0| 3.10E-;.00 5.19E-O1 5.88E4)1 -9.57E4)1 6.50E-01 6.(_E-OI 5.32E-01 5.83E-0| 7.53E4}1 Data umNon-pmametric (0.05) 7.53E-01 7.53E-O1 Statistics
Thallimn 44/|20 4.80F.-01 3.7_E+00 B.73E_)I 9.07E-Ol -6.35E-01 9oBJE-01 I.OIE+00 1.04E+00 ].OIE+0D 1.23E€O0 Data umNon-pmmnetric (0.O5) 1.23E+00 1.23E-t_0 Statistics
Vanadium 120/120 2.09E+01 I.D4E+ff2 4.85E-t-0| I .TTE-t-OI 3.82E._0 3.63E-01 5,12E+01 5.14E+01 5.12E+0| 5.55E+01 Data follow gmmna disttibutic_ (0.05) 5.1_1 5,12E+01 Statistics
,Zinc 120/120 2.75E-tO1 9.01E+02 1.03E+02 8.34E-tO! 4.50E-t4X) 4.96E4)1 I.I6E+O2 [.1 IEt_2 1.12E+02 1.37E-€4)2 Data are Non-pa_umtric (O.O5) 1.37E4412 t.37E+O2 Statistics

Acmnym_N_rm4atlo_:
b_ - belowg*o_xt _face
DDO- dlchlomdlpn_Idldlk_O_'_ne
DOE- d_c_mcr,mm_
_3T - dUt_oc_pher_Id_h_loemer_

UCL - uppe_cor_danceimll



Acenaphthene

DataFile Variable: IAcenaphthene

Raw statistics NormalDistributionTest
Numberof ValidSamples 646 LiltieforsTest Statisitic 0.438337
Numberof UniqueSamples 184 Lilliefors5% CriticalValue 0.034850
Minimum 0.00023 Datanotnormalat 5% significancelevel
Maximum 2.9

Mean 0.018719 95% UCL(AssumingNormalDistribution)
Median 0.00275 Student's-tUCL 0.026441
StandardDeviation 0.119142
Variance 0.014195 GammaDistributionTest
Coefficientof Variation 6.364685 A-DTest Statistic 1.8E+308
Skewness 22.12771 A-D5% CriticalValue 0,648859

K-STestStatistic 0.235661
GammaStatistics K-S5% CriticalValue 0.03971

k hat 0.392846 Datadonotfollowgammadistribution
k star (biascorrected) 0.392054 at 5% significancelevel
Thetahat 0.04765

Thetastar 0.047746 " 95%UCLs(AssumingGammaDistribution)
nuhat 507.5571 ApproximateGammaUCL 0.020824
nustar 506.5333 AdiustedGammaUCL 0.020829
Approx.ChiSquareValue(.05) 455.3306
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdjustedChiSquareValue 455.2235 LillieforsTest Statisitic 0.122546

Lilliefors5% CriticalValue 0.034859
Log-transf0rmedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -8.377431
Maximumof logdata 1.064711 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -5.658142 95% H-UCL 0.014483
StandardDeviationof logdata 1.588157 95% Chebyshev(MVUE) UCL 0.017234
Varianceof logdata 2.522242 97.5% Chebyshev(MVUE) UCL 0.019386

99% Chebyshev(MVUE) UCL 0.023614

95% Non-parametricUCLs
CLT UCL 0.02643
Adi-CLTUCL(Adjustedforskewness) 0.03079
Mod-tUCL(Adjustedforskewness) 0.027121
JackknifeUCL 0.026441
StandardBootstrapUCL 0,02654
Bootstrap-tUCL 0.041315

RECOMMENDATION Hall'sBootstrapUCL 0.05525
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.027331

BCABootstrapUCL 0.032758
Use 97.5% Chebyshev(Mean,Sd)UCL 95% Chebyshev(Mean,Sd) UCL 0.039152

97.5% Chebyshev(Mean, Sd) UCL 0.047993
99%Chebyshev(Mean,Sd) UCL 0.06536

r j



Acenaphthylene

DataFile Variable: IAcenaphthylene

RawStatistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTest Statisitic 0.388512
Numberof UniqueSamples 184 Lilliefors5% CriticalValue 0.034859
Minimum 0.00016 Datanotnormalat5% significancelevel
Maximum 1.2
Mean 0.01863 95% UCL(AssumingNormalDistribution)
Median 0.0035 Student's-tUCL 0.022856
StandardDeviation 0.065218
Variance 0.004253 GammaDistributionTest
Coefficientof Variation 3.500761 A-DTest Statistic 33.18994
Skewness 11.87299 A-D 5% CriticalValue 0.834505

K-STestStatistic 0.17378
GammaStatistics K-S5% CriticalValue 0.039414

k hat 0.452112 Datadonotfollowgammadistribution
k star(biascorrected) 0.451044 at5% significancelevel
Thetahat 0.041206
Thetastar 0.041303 95% UCLs(AssumingGammaDistribution)
nu hat 584.1283 ApproximateGammaUCL 0.020571
nu star 582.7489 AdjustedGammaUCL 0.020576
Approx.ChiSquareValue(.05) 527.743
AdjustedLevelofSignificance 0.049628 LognormalDistributionTest
AdjustedChi SquareValue 527.6275 LUlieforsTest Statisitic 0.067457

Lilliefors5% CriticalValue 0.034859

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof Io<3 data -8.740337
Maximumof logdata 0.182322 95%UCLs(AssumingLognormalDistribution)
Mean.ofIO9data -5.410272 95% H-UCL 0.018528
StandardDeviationof logdata 1.587277 95% Chebyshev(MVUE)UCL 0.022046
Varianceof Io9 data 2.519449 97.5% Chebyshev(MVUE) UCL 0.024797

99% Chebyshev(MVUE)UCL 0.030202

95%Non-parametricUCLs
CLT UCL 0.02285

Adi-CLTUCL(Adjustedforskewness) 0.024131
Mod-tUCL(Adjustedforskewness) 0.023056
JackknifeUCL 0.022856
StandardBootstrapUCL 0.022845
Bootstrap-tUCL 0.02543

RECOMMENDATION HairsBootstrapUCL 0.031377
DataareNon-parametric(0.05) PercentileBootstrapUCL 0.022934

BCABootstrapUCL 0.024714
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean, Sd)UCL 0.029814

97.5%Chebyshev(Mean,Sd) UCL 0.034654
99%Chebyshev(1_lean,Sd) UCL 0.044161

I I r I



Anthracene

DataFile Variable: Anthracene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTest Statisitic 0.441733
Numberof UniqueSamples 192 Lilliefors5% CriticalValue 0.034859
Minimum 0.00023 Datanotnormalat 5% significancelevel
Maximum 5_
Mean 0.031502 95% UCL (AssumingNormalDistribution)
Median 0.007 Student's-tUCL 0.045329
StandardDeviation 0.213349
Variance 0.045518 GammaDistributionTest
Coefficientof Variation 6.772582i A-DTest Statistic 1.8E+308
Skewness 20.71819 A-D 5% CriticalValue 0.836762

K-STestStatistic 0.165932
GammaStatistics K-S5% CriticalValue 0.039461

k hat 0.442793 Datadonotfollowgammadistribution
k star(biascorrected) 0.441769 at 5% significancelevel
Thetahat 0.071143

Thetastar 0.071308 95% UCLs(AssumingGammaDistribution)
nuhat 572.0891 ApproximateGammaUCL 0.034822
nustar 570.7657 AdjustedGammaUCL 0.03483
Approx:ChiSquareValue(.05) 516.3405
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdjustedChiSquareValue 516.2263 LilliaforsTest Statisitic 0.041096

Lilliefors5% CriticalValue 0.034859
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -8.377431
Maximumof logdata 1.609438 95%UCLs(AssumingLognormalDistribution)
Meanof logdata -4.919835 95% H-UCL 0.026995
StandardDeviationof logdata 1.520672 95%ChebysheviMVUE) UCL 0.031886
Varianceof logdata 2.312444 97.5%Chebyshev(MVUE) UCL 0.035683

99%Chebyshev(MVUE) UCL 0.043141

95% Non-parametricUCLs
CLT UCL 0.045309
Adj-CLTUCL(Adjustedforskewness) 0.05262
Mod-tUCL(Adjustedforskewness) 0.046469
JackknifeUCL 0.045329
StandardBootstrapUCL 0.045669
Bootstrap-tU.CL 0.093462

RECOMMENDATION Hall'sBootstrapUCL 0.105175
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.048095

BCABootstrapUCL 0.058837
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.068091

97.5%Chebyshev(Mean, Sd) UCL 0.083923
99%Chebyshev(Mean,Sd) UCL 0.115022



Benzene

DataFile Variable: ,Benzene

RawStatistics NormalDistril_utionTest
Numberof ValidSamples 120 LillieforsTest Statisitic 01146629
Numberof UniqueSamples 28 Lilliefors5% CriticalValue 0.08088
Minimum 0.001 Datanotnormalat 5% significancelevel
Maximum 0.0043

Mean 0.0025931 95% UCL (AssumingNormalDistribution)
Median 0,002551 Student's-tUCL 0.002647
StandardDeviation 0,000355
Variance t,26E-07! GammaDistributk)nTest
CoefficientofVariation 0.137 A-DTest Statistic 3.271319
Skewness 0.75676 A-D5% CriticalValue 0.750369

K-STest Statistic 0.138981
GammaStatistics K-S5% CriticalValue 0.084054

k hat 51,72215 Datadonotfollowgammadistribution
k star(biascorrected) 50,43466 at 5% significancelevel "
Thetahat 5.01E-05

Thetastar 5.14E-05 95% UCLs(AssumingGammaDistribution)
nu hat 12413.32 ApproximateGammaUCL 0.002649
nu star 12104.32 AdjustedGammaUCL 0.002649
Approx.ChiSquareValue(.05) 11649.48
AdjustedLevelofSignificance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 11846.46 LillieforsTest Statisitic 0.140739

Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -6.907755
Maximumof logdata -5.44914 95%UCLs(AssumingLognormalDistribution)
Mean oflogdata -5.96467 95%H-UCL 0.002653
StandardDeviationoflogdata 0.144093 95%Chebyshev(MVUE) UCL 0,002744
Varianceof logdata 0.020763 97.5%Chebyshev(MVUE) UCL 0.002809

99%Chebyshev(MVUE)UCL 0.00293.6

95% Non-parametricUCLs
CLTUCL 0.002646
Adj-CLTUCL (Adjustedforskewness) 0.002649

.... Mod-tUCL(Adjustedforskewness) 0,002647
JackknifeUCL 0,002647
StandardBootstrapUCL 0,002645
Bootstrap-tUCL 0.00265

RECOMMENDATION Hall'sBootstrapUCL 0,002656
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.002648

BCABootstrapUCL 0.002652
UseStudent's-tUCL 95%Chebyshev(Mean,Sd) UCL 0,002734
orModified-tUCL 97.5% Chebyshev(Mean,Sd)UCL 0.002795

99°/=Chebyshev(Mean,Sd)UCL 0.002916
L



Benzo(g,h,i)Perylene

DataFile 1 Variable: IBenzo(g,h,i)Perylene

RawStatistics NormalDistributionTest
Numberof ValidSamples .646 LillieforsTest Statisitic 0.418314
Numberof UniqueSamples 197 Lilliefors5% CriticalValue 0.034859
Minimum 0.00034 Datanotnormalat5% significancelevel
Maximum 13

Mean 0.161646 95% UCL (AssumingNormalDistribution)
Median 0.053 Student's-tUCL 0.212342
StandardDeviation 0.782248
Variance 0.611912 GammaDistributionTest
CoefficientofVariation 4.839275 A-DTest Statistic 1.8E+308
Skewness 13.82054 A-D5% CriticalValue 0.819129

K-STest Statistic 0.140413
GammaStatistics K-S 5%.CriticalValue 0.039078

k hat 0.536392 Datadonotfollowgammadistribution
k star(biascorrected) 0.534933 at 5% significancelevel
Thetahat 0.301357

Thetastar 0.302179 95% UCLs(AssumingGammaDistribution)
nuhat 693.0186 ApproximateGammaUCL 0.177015
nustar 691.1336 AdjustedGammaUCL 0.177051
Approx.ChiSquareValue(.05) 631.1252
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdiustedChiSquareValue 630.9988 LillieforsTest Statisitic I 0.044343

Lilliefors5% CriticalValue 0.034859
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -7.986565
Maximumof logdata 2.564949 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -2.993795 95% H°UCL 0.154467
StandardDeviationof logdata 1.408214 95%Chebyshev(MVUE) UCL 0.180171
Varianceof logdata 1.983066 97.5%Chebyshev(MVUE) UCL 0.199881

99%Chebyshev(MVUE) UCL 0.238598

95%Non-parametricUCLs
CLT UCL 0.21227
Adj-CLTUCL(Adiustedfor skewness) 0.230152
Mod-tUCL(Adjustedforskewness) 0.215132
JackknifeUCL 0.212342
StandardBootstrapUCL 0.211802
Bootstrap-tUCL 0.273563

RECOMMENDATION Hall'sBootstrapUCL 0.277659
Dataare Non-parametric(0.05) Percentile.BootstrapUCL 0.214774

BCABootstrapUCL 0.240522
Use97.5% Chebyshev(Mean,Sd)UCL 95% Chebyshev(Mean,Sd)UCL 0.2958

97.5% Chebyshev(Mean,Sd) UCL 0.353649
99%Chebyshev(Mean,Sd) UCL 0.467874



DJchloromethane

DataFile Variable: Dichloromethane

Raw Statistics NormalDistributionTest
Numberof ValidSamples 120 LillieforsTest Statisitic 0.15506
Numberof UniqueSamples 33 Lilliefors5% CriticalValue 0.08088
Minimum 0.0008 Datanotnormalat 5% significancelevel
Maximum 0.0043

Mean 0.002555 95% UCL (AssumingNormalDistribution)
Median 0.00255 Student's-tUCL 0.002624
StandardDeviation 0.00046
Variance 2.11E-07 Gamma DistributionTest
Coefficientof Variation 0,17996 A-DTest Statistic 7.545584
Skewness -0.586597 A-D 5% CriticalValue 0.749937

K-STestStatistic 0.174603
GammaStatistics K-S5% CriticalValue 0.084087

k hat 24.26882 Datadonotfollowgammadistribution
k star(biascorrected) 23.66766 at 5% significancelevel
Thetahat 0.000105

Thetastar 0.000108 95% UCLs(AssumingGamma Distribution)
nuhat 5824.517 ApproximateGammaUCL 0...002635
nu star 5680.2:37 AdjustedGammaUCL 0.002636
Approx.ChiSquareValue(.05) 5506.027
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdiustedChiSquareValue 5503.969 LillieforsTestStatisitic 0.199132

Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -7.130899
iMaximumof logdata -5.44914 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -5.99061 95% H-UCL 0.002656
StandardDeviationof logdata 0.223597 95% Chebyshev(MVUE) UCL 0.002796
Varianceof logdata 0.049996 97.5% Chebyshev(MVUE) UCL 0.002896

99% Chebyshev(MVUE) UCL 0.003092

95% Non-parametricUCLs
CLT UCL 0.002624
Adj-CLTUCL (Adjustedforskewness) 0.002621
Mod-tUCL (Adjustedfor skewness) 0.002624
JackknifeUCL 0.002624

StandardBootstrapUCL 0.002623
Bootstrap-tUCL 0.002624

RECOMMENDATION Hall'sBootstrapUCL 0.002625
DataareNon-parametric(0.05) PercentileBootstrapUCL 0.002623

BCABootstrapUCL 0.00262
UseStudent's-tUCL 95% Chebyshev(Mean,Sd) UCL 0.002738
or Modified-tUCL 97.5%Chebyshev(Mean,Sd)UCL 0.002817

99% Chebyshev(1_lean,Sd)UCL 0.002972
l I I



Fluorene

DataFile .., IVariabie: Fluorene

Raw Statistics Normal DistributionTest

Number of Valid Samples 646: LillieforsTest Statisitic ...... 0.342959
Numberof UniqueSamples 182 Lilliefors5% CriticalValue 0.034859
Minimum 0.00017! Datanotnormalat 5% significancelevel
Maximum 0.3
_tean 0.014563 95% UCL (AssumingNormalDistribution)
Median 0.002825 Student's-tUCL 0.01687
StandardDeviation 0.035591
Variance 0.001267 GammaDistributionTest
CoefficientofVariation 2.443927 A-DTestStatistic 42.45868
Skewness 4.788248 A-D5% CriticalValue 0.829987

K-STest Statistic 0.214332
GammaStatistics K-S5% CriticalValue 0.039322

k hat 0.470763 Datadonotfollowgammadistribution
k.star(biascorrectedi- 0.469609 at 5% significancelevel
Thetahat 0.030935

Thetastar 0.031011 95% UCLs(Assumin9 GammaDistribution)
nuhat 608.2256 ApproximateGammaUCL 0.01604_9
nustar 606.7344 AdjustedGammaUCL 0.016052
Approx.ChiSquareValue(.05) 550.5837
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdjustedChiSquareValue 550.4658 LillieforsTest Statisitic 0.103668

Lilliefors5% CriticalValue 0.034859

Log-transformed Statistics DatanotIognormalat5% significancelevel
Minimumof logdata -8.679712
Maximumof logdata -1.203973 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -5.591271 95=/=H-UCL 0.01412i
StandardDeviationof logdata 1.534596 95% Chebyshev(MVUE) UCL 0.016705
Varianceof logdata 2.354986 97.5% Chebyshev(MVUE) UCL 0.018714

99% Chebyshev(MVUE) UCL 0.022661

95% Non-parametricUCLs
CLT UCL 0.016866

Adi-CLTUCL (Adjustedforskewness) 0.017148
Mod-tUCL(Adjustedforskewness) 0.016914
JackknifeUCL 0..01687
StandardBootstrap UCL 0.016854
Bootstrap-tUCL 0.01719

RECOMMENDATION Hal!'sBootstrapUCL 0.017225
Dataare Non-parametric(0.05).... PercentileBootstrap U(_L. 0.016957

BCA BootstrapUCL 0.017194
Use 97.5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.02066"1

97.5% Chebyshev(Mean,Sd) UCL 0.023308
99=/oChebyshev(Mean,Sd) UCL 0.028496



2-Methylnaphthalene

DataFile I f Variable: 12-Methylnaphthalene

Raw Statistics NormalDistributionTest

Numberof ValidSamples 646 LiUieforsTestStatisitic 0.334828
Numberof UniqueSamples 170 Lilliefors5% CriticalValue 0.034859
Minimum 0.00024 Datanotnormalat 5% significancelevel
Maximum 0.3
Mean 0.015992! 95% UCL (AssumingNormalDistribution)
Median 0.0037 Student's-tUCL I 0.018385
StandardDeviation 0.036923
Variance 0,001363 GammaDistributionTest
Coefficientof Variation 2.308822 A-DTestStatistic 38.92727
Skewness 4.65446 A-D5% CriticalValue 0.820185

K-STest Statistic 0.201038
GammaStatistics K-S5% CriticalValue 0.039105

k hat 0.526222 Datadonotfollowgammadistribution
k star(biascorrected) 0.524811 at 5% significancelevel
Thetahat 0.03039
Thetastar 0.030472 95% UCLs(AssumingGammaDistribution)
nu hat 679.8792 ApproximateGammaUCL 0.017528
nustar 678.0552 AdjustedGammaUCL 0.017532
Approx.ChiSquareValue(.05) 618.6286
AdjustedLevelof Significance 0.049528 LognormalDistributionTest
AdjustedChiSquareValue 618.5034 LillieforsTest Statisitic 0.085228

Lilliefors5% CriticalValue 0.034859
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof Io9 data -8.334872
Maximumof logdata -1.203973 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -5,333246 95%H-UCL 0.015446
StandardDeviationof logdata 1.431719 95%Chebyshev(MVUE) UCL 0.018065
VarianceofIo_data 2.049819 97.5%Chebyshev(MVUE) UCL 0.020077

99%Chebyshev(MVUE) UCL 0.024031

95% Non-parametricUCLs
CLT UCL 0.018382
Adj-CLTUCL (Adjustedforskewness) 0.018666
Mod-tUCL(Adjustedforskewness) 0.018429
JackknifeUCL 0.018385
StandardBootstrapUCL 0.018365
Bootstrap-tUCL 0.018765

RECOMMENDATION Hall'sBootstrapUCL 0.018543
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.018411

BCABootstrapUCL 0.01869
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.022324

97.5%Chebyshev(Mean,Sd) UCL 0.025064
99%Chebyshev(Mean,Sd) UCL 0.030446

I



Naphthalene

DataFile Variable: INaphthalene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTestStatisitic 0.391804
Numberof UniqueSamples 167 Lilliefors5% CriticalValue 0.034859
Minimum 0.00024 Datanotnormalat 5% significancelevel
Maximum 1.6

Mean 0.023281 95% UCL (AssumingNormalDistribution)
Median 0.00615 Student's-tUCL 0.028719
StandardDeviation 0.083902
Variance 0.007039 GammaDistributionTest
Coefficientof variation 3.603845 A-DTest Statistic 1.8E+308
Skewness 13.18927 A-D 5% CriticalValue 0.817328

K-STest Statistic 0.164208
GammaStatistics K-S 5% CriticalValue 0.039031

k hat 0.553752 Datadonotfollowgammadistribution
k star(biascorrected) 0.552213 at 5% significancelevel
Thetahat 0.042042

Thetastar 0.04216 95% UCLs(AssumingGammaDistribution)
nuhat 715.448 ApproximateGammaUCL 0.025457
nustar 713.4588 AdjustedGammaUCL 0.025462
Approx.ChiSquareValue(.05) 652.4701
AdjustedLevelofSignificance 0..049628 LognormalDistributionTest
AdjustedChiSquareValue 652.3415 LillieforsTest Statisitic 0.064825

Lilliefors5% CriticalValue 0.034859

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -8.334872
Maximumof logdata 0.470004 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -4.88936 95% H-UCL 0.02124
StandardDeviationof logdata 1.350074! 95%Chebyshev(MVUE) UCL 0.024811
Varianceof logdata 1.822699 97.5%Chebyshev(MVUE) UCL 0.02718

99=/oChebyshev(MVUE) UCL" 0.032227

95% Non-parametricUCLs
CLT UCL 0.028711
Adj-CLTUCL (Adjustedfor skewness) 0.030541
Mod-tUCL(Adjustedforskewness) 0.029004
JackknifeUCL 0.028719
StandardBootstrapUCL 0.028663
Bootstrap-tUCL 0.032375

RECOMMENDATION Hall'sBootstrapUCL 0.053292
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.028999

BCABootstrapUCL 0.030956
Use 97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd)UCL 0.03767

97.5%Chebyshev(Mean,Sd).UCL 0.043896
99%Chebyshev(Mean,Sd) UCL 0.056126

l



Phenanthrene

Data File Variable: Phenanthrene

RawStatistics " NormalDistributionTest

Numberof ValidSamples 646! LillieforsTest Statisitic 0.457996
Numberof UniqueSamples 191 Lilliefors5% CriticalValue 0.034859
Minimum 0.00031 Datanotnormalat5% significancelevel
Maximum 241

Mean 0.101026 95% UCL(AssumingNormalDistribution)
Median 0.028 Student's-tUCL 0.162906
StandardDeviation 0.954806
Variance 0.911654 GammaDistributionTest
CoefficientofVariation 9.451078 A-DTest Statistic 1.8E+308
Skewness 24.43237 A-D5% CriticalValue 0.828944

K-STest Statistic 0.192343
GammaStatistics K-S 5% CriticalValue 0.0393

k hat 0.475068 Datadonotfollowgammadistribution
k star(biascorrected) 0.473894= at 5% significancelevel
Thetahat 0.2126561
Thetastar 0.213183 95% UCLs(AssumingGammaDistribution)
nuhat 613.78751 ApproximateGammaUCL 0.111279
nustar 612.2704 AdjustedGammaUCL 0.111303
Approx.ChiSquareValue(.05) 555.8588
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdjustedChiSquareValue 555.7403 LillieforsTest Statisitic 0.041182

Lilliefors5% CriticalValue 0.034859

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -8.078938
_laximumof logdata 3.178054 95% UCLs(Assumin9 LognormalDistribution)
Meanof logdata -3.640119 95% H-UCL 0.077702
'StandardDeviationof logdata 1.381734 95% Chebyshev(MVUE)UCL 0.090359
Varianceof logdata 1.909189 97.5%Chebyshev(MVUE)UCL 0.100039

99%Chebyshev(MVUE)UCL 0.119052

95% Non-parametricUCLs
CLT UCL 0.162817
Adj-CLTUCL (Adjustedforskewness) 0.201403
Mod-tUCL (Adjustedforskewness) 0.168925
JackknifeUCL 0.162906

StandardBootstrapUCL 0.164038
Bootstrap-tUCL 0.486974

RECOMMENDATION Hall'sBootstrapUCL 0.393228
DataareNon-parametric(0.05) PercentileBootstrapUCL 0.174889

BCABootstrapUCL 0.221574
Use 97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.264774

97.5% Chebyshev(Mean,Sd) UCL 0.335628
99% Chebyshev(Mean,Sd) UCL 0.474806

I
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Pyrene

DataFile Variable: IPyrene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTestStatisitic 0.450147
Numberof UniqueSamples . 211 Lilliefors5% CriticalValue 0.034859
Minimum 0.00029 Datanotnormalat5% significancelevel
Maximum 47

Mean 0.33044 95% UCL(AssumingNormalDistribution)
Median " 0.0665 Student's-tUCL 0.501218
StandardDeviation 2.635111
Variance 6.94381 GammaDistributionTest
Coefficientof Variation 7.974563 A-DTest Statistic 1.8E+308
Skewness 16.47736 A-D5% CriticalValue 0.845866

K-STest Statistic 0.179696
GammaStatistics K-S 5% CriticalValue 0.039648

k hat 0.405203 Datadonotfollowgammadistribution
k star(biascorrected).. 0.404354 at 5% significancelevel
Thetahat 0.81549
Thetastar 0.817204 95% UCLs(AssumingGammaDistribution)
nuhat 523.5229 ApproximateGammaUCL 0.36698
nustar 522.425 AdjustedGammaUCL 0.367065
A,pprox.ChiSquareValue(.05) 470.4068
AdjustedLevelof S_nificance 0.049628 LognormalDistributionTest
AdjustedChiSquareValue 470.2979 LillieforsTestStatisitic 0.039861

Lilliefors5% CriticalValue 0.034859

Log-transformedStatistics Datanotlog_normalat5% significancelevel
Minimumof logdata -8.14563
Maximumof logdata 3.850148 95% UCLs(AssumingLognormalDistribution)
Meanof Io9 data -2.727924 95% H-UCL 0.253445
StandardDeviationof logdata 1.5488 95% Chebyshev(MVUE) UCL 0.300295
Varianceof logdata 2.398781 97.5% Chebyshev(MVUE) UCL 0.33678

99% Chebyshev(MVUE) UCL . 0.408449

95% Non-parametricUCLs
CLT UCL 0.500973

Adi-CLTUCL (Adjustedforskewness) 0.572791
Mod-tUCL (Ad)ustedforskewness) 0.512421
JackknifeUCL 0.501218
StandardBootstrapUCL 0.508503
Bootstrap-tUCL 1.05237

RECOMMENDATION Hall'sBootstrapUCL 1.142779
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.5:1443

BCABootstrapUCL 0.606847
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.782357

97.5% Chebyshev(Mean,Sd) UCL 0.977903
99%Chebyshev(Mean,Sd) UCL I 1.362013

(



Xylenes(total)

Data File Variable: Xylenes(total)

Raw Statistics NormalDistributionTest
Numberof ValidSamples 120 LillieforsTestStatisitic 0.230583
Numberof UniqueSamples 23 Lilliefors5% CriticalValue 0.0808_
Minimum 0.0005 Datanotnormalat 5% significancelevel
Maximum 0.0085

Mean 0.00514 95% UCL (AssumingNormalDistribution)
Median 0.005 Student's-tUCL 0.005279
StandardDeviation 0.000916
Variance 8.38E-07 GammaDistributionTest
CoefficientofVariation 0.178105 A-DTest Statistic 12.77224
Skewness -1.325805 A-D 5% CriticalValue 0.750495

K-S TestStatistic 0.245002
GammaStatistics K-S 5% CriticalValue 0.08413e

k hat 17.00354 Datadonotfollowgammadistribution
k staribiascorrected) 16.58401 at 5% significancelevel
Thetahat 0.000302

Thetastar 0.00031 95% UCI.s(AssumingGammaDistribution)
nu hat 4080.85 ApproximateGammaUCL 0.00533e
nu star 3980.162 AdiustedGammaUCL 0.005338
Approx.ChiSquareValue(.05) 3834.522
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChi SquareValue 3832.806 LillieforsTestStatisitic 0.294303

Lilliefors5% CriticalValue 0.0808e

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -7.600902
Maximumof logdata -4.767689 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -5.300315 95% H-UCL 0.005493
StandardDeviationof logdata 0.307458 95% Chebyshev(MVUE)UCL 0.005883
Varianceof logdata 0.094531 97.5% Chebyshev(MVUE)UCL 0.006166

99% Chebyshev(MVUE)UCL 0.006722

.... 95%Non-parametricUCLs
CLT UCL 0.005278

Adj-CLTUCL(Adjustedforskewness) 0.005267
Mod-tUCL (Adjustedforskewness) 0.005277
JackknifeUCL 0.005279

StandardBootstrapUCL 0.005278
Bootstrap-tUCL 0.005273

RECOMMENDATION Hall'sBootstrapUCL 0.005271
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.005278

BCABootstrapUCL 0.00527
UseStudenrs-tUCL 95% Chebyshev(Mean,Sd) UCL 0.005505
or Modified-tUCL 97.5% Chebyshev(Mean,Sd) UCL 0.005662

99% Chebyshev(Mean,Sd) UCL 0.005972
] I I I



Benzo(a)Anthracene

Data File Variable: Benzo(a)Anthracene

Raw Statistics NormalDistributionTest

Numberof ValidSamples 646 LillieforsTest Statisitic 0.441378
Numberof UniqueSamples 206 Lilliefors5% CriticalValue 0.034859
;Minimum 0.00023 Datanotnormalat 5% significancelevel
Maximum 15

Mean 0.103459 95% UCL (AssumingNormalDistribution)
Median 0.03 Student's-tUCL 0.148823
StandardDeviation 0.699969
Variance 0.489957 GammaDistributionTest
Coefficientof Variation 6.765688 A-DTest Statistic 1.8E+308
Skewness 17.81987 A-D 5% CriticalValue 0.829163

K-STestStatistic 0.164291
GammaStatistics K-S5% CriticalValue 0.039305

k hat 0.474167 Datado notfollowgammadistribution
k star(biascorrected) 0.472997 at 5% significancelevel
Thetahat 0.21819

Thetastar 0.21873 95% UCLs(AssumingGammaDistribution)
nuhat 612.6239 ApproximateGammaUCL 0.113969
nustar 611.1123 AdjustedGammaUCL 0.113993
Approx.ChiSquareValue(.05) 554.7552
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdiustedChiSquareValue 554.6367 LillieforsTest Statisitic 0.048158

Lilliefors5% CriticalValue 0.034859

Log-transformedStatistics DatanotIognormalat5% significancelevel
Minimumof logdata -8.377431
Maximumof logdata 2.70805 95% UCLs(AssumingLognormalDistribution)
Mean oflogdata -3.619288 95% H-UCL 0.090198
StandardDeviationof logdata 1.463445 95% Chebyshev(MVUE) UCL 0.105864
Varianceof logdata 2.141671 97.5% Chebyshev(MVUE) UCL 0.117948

99% Cheby_hev(MVUE) UCL 0.141686

95% Non-parametricUCLs
CLT UCL O.148758

Adi-CLTUCL (Adjustedforskewness) 0.169389
Mod-tUCL (Adjustedforskewness) 0.152041
JackknifeUCL 0.148823

StandardBootstrapUCL 0,147864
Bootstrap-tUCL 0.256641

RECOMMENDATION Hairs BootstrapUCL 0.29384
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.153052

BCABootstrapUCL 0.184808
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd)UCL 0.223502

97.5%Chebyshev(Mean,Sd) UCL 0.275445
99%Chebyshev(Mean,Sd) UCL 0.377477

l I I I



Benzo(a)Pyrene

Data File ] Variable: 1Benzo(a)Pyrene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTestStatisitic 0.438531
Numberof UniqueSamples 200 Lilliefors5% CriticalValue 0.034859
Minimum 0.00017 Datanotnormalat 5% significancelevel
Maximum 21

Mean 0.161778 95% UCL(AssumingNorma! Distribution)
Median 0.043 Student's-tUCL 0.229483
StandardDeviation 1.044691
Variance 1.09138 GammaDistributionTest
Coefficientof Variation 6.457556 A-DTest Statistic 1.8E+308
Skewness 16.51256 A-D5% CriticalValue 0.83379

K-S TestStatistic 0.152722
GammaStatistics K-S 5% CriticalValue 0.0394

k hat 0.455064 Datado notfollowgammadistribution
k star(biascorrected) 0.453983 at 5% significancelevel
Thetahat 0.355506

Thetastar 0.356353 95% UCLs(AssumingGammaDistribution)
nu hat 587.9426 ApproximateGammaUCL 0.178581
nu star 586.5456 AdjustedGammaUCL O.17862
Approx,ChiSquareValue(.05) 531.3569
AdjustedLevelofSignificance 0.049628 LognormalDistributionTest
AdjustedChiSquareValue 531.2411 LillieforsTest Statisitic 0.042738

Lilliefors5% CriticalValue 0.034859
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -8.679712
Maximumof logdata 3.044522 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -3.238081 95% H-UCL 0.152718
StandardDeviationof logdata 1.55091 95% Chebyshev(MVUE) UCL 0,180991
Varianceof logdata 2.405321 97.5% Chebyshev(MVUE) UCL 0.203014

99% Chebyshev(MVUE) UCL 0.246274

95% Non-parametricUCLs
CLT UCL 0.229386

Adj-CLTUCL (Adjustedfor skewness) 0.257919
Mod-tUCL (Adjustedforskewness) 0.233934
JackknifeUCL 0.229483

StandardBootstrapUCL 0.229586
Bootstrap-tUCL 0.387709

RECOMMENDATION Hall'sBootstrapUCL 0.491212
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.238033

BCABootstrapUCL 0.262771
Use97.5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.340941

97.5% Chebyshev(Mean,Sd) UCL 0.418465
99°/=Chebyshev(Mean,Sd) UCL 0.570746

I



Benzo(b)Fluoranthene

Data File Variable: Benzo(b)Fluoranthene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTestStatisitic 0.415918
Numberof UniqueSamples 195 Lilliefors5% CriticalValue 0.034859
Minimum 0.00023 Datanotnormalat 5% significancelevel
Maximum 12

Mean 0.133261 95% UCL (AssumingNormalDistribution)
Median 0.0455 Student's-tUCL 0.173862
StandardDeviation 0.626479
Variance 0.392476 GammaDistributionTest
Coefficientof Variation 4.701154 A-DTest Statistic 1.8E+308
Skewness "15.09527 A-D 5% CriticalValue 0.817893

K-STest Statistic 0.128518
GammaStatistics K-S5% CriticalValue 0.039045

k hat 0.548311 Datado notfollowgammadistribution
k star(biascorrected) 0.546796 at 5% significancelevel
Thetahat 0.243039

Thetastar 0.243712 95% UCLs(AssumingGammaDistribution)
nu hat 708.4174 ApproximateGammaUCL 0.145783
nu star 706.4609 Ad.justedGammaUCL 0.145812
Approx.ChiSquareValue(.05) 645.7778
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdjustedChi SquareValue 645.6498 LillieforsTest Statisitic 0.035757

Lilliefors5% CriticalValue 0.034859
Log-transformedStatistics DatanotIognormalat5% significancelevel

VIInimumof logdata -8.377431
Vlaximumof logdata 2.484907 95% UCLs(AssumingLognormalDistribution)
Vleanof logdata -3.157608 95% H-UCL 0.136152
StandardDeviationoflogdata 1.432202 95% Chebyshev(MVUE) UCL 0.159239
Varianceof logdata 2.051204 97.5% Chebyshev(MVUE) UCL 0.176988

99%Chebyshev(MVUE)UCL 0.211853

95% Non-parametricUCLs
CLT UCL 0.173804
Adj-CLTUCL(Adjustedforskewness) 0.189446
Mod-tUCL(Adjustedforskewness) 0.176302
JackknifeUCL 0.173862
StandardBootstrapUCL ,0.173595
Bootstrap-tUCL 0.232037

RECOMMENDATION Hall'sBootstrapUCL 0.211368,
DataareNon-parametric(0.05) PercentileBootstrapUCL 0.176439

BCABootstrapUCL 0.2012171
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.2407011

97.5% Chebyshev(Mean,Sd) UCL 0.287191
99%Chebyshev(Mean,Sd) UCL 0.37851

..... t I



Benzo(k)Fluoranthene

DataFile Variable: IBenzo(k)Fluoranthene

Raw Statistics NormalDistril_utionTest
Numberof ValidSamples 646 LillieforsTest Statisitic 0.435114
Numberof UniqueSamples 198 Lilliefors5% CriticalValue 0.034859
Minimum 0.00024 Datanotnormalat5% significancelevel
Maximum 13

Mean 0.104872 95% UCL(AssumingNormalDistribution)
Median 0.031 Student's-tUCL 0.14638
StandardDeviation 0.640463
Variance 0.410192 GammaDistributionTest
Coefficientof Variation 6.107083 A-DTest Statistic 1.8E+308
Skewness 16.41269 A-D5% CriticalValue 0.829158

K-STest Statistic 0.147753
GammaStatistics K-S 5% CriticalValue 0.039304

k hat 0.474187 Datadonotfollowgammadistribution
k star(biascorrected) 0.473016 at 5% significancelevel
Thetahat 0.221162
Thetastar 0.221709 95% UCLs(AssumingGammaDistribution)
nuhat 612.649 ApproximateGammaUCL 0.115526
nustar 611.1373 AdjustedGammaUCL 0.11555
Approx.ChiSquareValue(.05) 554.779
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdjustedChiSquareValue 554.6606 LillieforsTest StatisiUc 0.061651

Lilliefors5% CriticalValue 0.034859
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -8.334872
Maximumof logdata 2.564949 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -3.605655 95% H-UCL 0.098393
StandardDeviationof logdata 1.508182 95% Chebyshev(MVUE) UCL 0.116059
Varianceof logdata 2.274613 97.5% Chebyshev(MVUE) UCL 0.129754

99% Chebyshev(MVUE) UCL 0.156656

95% Non-parametricUCLs
CLT UCL 0.14632

Adi-CLTUCL (Adjustedforskewness) 0.163707
Mod-tUCL (Adjustedforskewness) 0.149092
JackknifeUCL 0.14638
StandardBootstrapUCL 0.14596:!
Bootstrap-tUCL 0.252699

RECOMMENDATION Hall'sBootstrapUCL 0.254854
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.151041

BCABootstrapUCL 0.172312
Use97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.214711

97.5% Chebyshev(Mean, Sd) UCL 0.262238
99% Chebyshev(Mean,Sd) UCL 0.355596

I J I I



1,2-Benzphenanthracene

DataFile i Variable: 1,2-Benzphenanthracene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTest Statisitic 0.432191
Numberof UniqueSamples 188 Lilliefors5% CriticalValue 0.034859
Minimum 0.00019! Datanotnormalat5% significancelevel
Maximum 18i

Mean 0.149022 95%UCL (AssureingNormalDistribution)
Median 0.05 Student's-tUCL 0.205496
StandardDeviation 0.871394
variance 0.759327 GammaDistributionTest
Coefficientof Variation 5.84742! A-D TestStatistic 1.8E+308
Skewness 16.9314 A-D 5% CriticalValue 0.818563

K-STest Statistic 0.157459
GammaStatistics K-S5% CriticalValue 0.039063

k hat 0.541847 Datado notfollowgammadistribution
k star(biascorrected) 0.540363 at5% significancelevel
Thetahat 0.275026

Thetastar 0.275781 95% UCLs(AssumingGamma Distribution)
nu hat 700.0665 ApproximateGammaUCL 0.163115
nu star 698.1488 AdjustedGammaUCL 0.163147
Approx.ChiSquareValue(.05) 637.8307
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdjustedChi SquareValue 637.7036 LillieforsTestStatisitic 0.05456

Lilliefors5% CriticalValue 0.034859
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -8.568486
Maximumof logdata 2.890372 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -3.061529 95% H-UCL 0.136833
StandardDeviationof logdata 1.373378 95% Chebyshev(MVUE) UCL 0.158971
Varianceof logdata 1.886166 97.5% Chebyshev(MVUE) UCL 0.175886

99% Chebyshev(MVUE) UCL 0.209112

95% Non-parametricUCLs
CLT UCL 0.205415
Adi-CLTUCL (Adjustedforskewness) 0.229819
Mod-tUCL (Adjustedfor skewness) 0.209303
JackknifeUCL 0.205496
StandardBootstrapUCL 0.205019
Bootstrap-tUCL 0.3636

RECOMMENDATION Hall'sBootstrapUCL 0.381315
DataareNon-parametric(0.05) PercentileBootstrapUCL 0.209218

BCABootstrapUCL 0.24837
Use 97.5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.298465

97.5% Chebyshev(Mean,Sd) UCL 0.363129
99% Chebyshev(Mean,Sd) UCL 0.490149

I I I



Dibenz(A,H)Anthracene

DataFile Variable: tDibenz(A,H)Anthracene

RawStatistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTestStatisitic 0.374078
Numberof UniqueSamples 184 Lilliefors5% CriticalValue 0.034859
Vlinimum 0.00023 Datanotnormalat 5% significancelevel
Maximum 1.7

Mean 0.029078 95% UCL (AssumingNormalDistribution)
Median 0.00955 Student's-tUCL 0.034901
StandardDeviation 0.089849
Variance 0.008073 GammaDistributionTest
Coefficientof Variation 3.089931 A-DTest Statistic 1.8E+308
Skewness 12.76491 A-D5% CriticalValue 0.811067

K-STest Statistic 0.131263
GammaStatistics K-S5% CriticalValue 0,038868

k hat 0,614087 Datadonotfollowgammadistribution
k star(biascorrected) 0.612267 at5% significanceTevel
Thetahat 0.047352

Thetastar 0.047492 95% UCLs(AssumingGammaDistribution)
nuhat 793.3999 ApproximateGammaUCL 0.03165
nustar 791.0487 AdjustedGammaUCL 0.031656
Approx.ChiSquareValue(.05) 726.7668
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
AdjustedChiSquareValue 726.631 LillieforsTest Statisitic 0.041143

Lilliefors5% CriticalValue 0.03485g

_' Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -8.377431
Maximumof logdata 0,530628 95% UCLs(AssumingLognormalDistribution)
Meanof Io9 data -4.540521 95% H-UCL 0.029716
StandardDeviationof logdata 1.341303 95% Chebyshev(MVUE) UCL 0.034397
Varianceof logdata 1.799095 97.5% Chebyshev(MVUE) UCL 0.037963

99% Chebyshev(MVUE) UCL 0.044966

95%Non-parametdcUCLs
CLT UCL O,034893

Adi-CLTUCL(Adiustedforskewness) 0.03679
Mod-tUCL (Adjustedforskewness) 0.035197
JackknifeUCL 0.034901

StandardBootstrapUCL 0.03471
Bootstrap-tUCL 0.038794

RECOMMENDATION Hall'sBootstrapUCL 0.059141
DataareNon-parametric(0.05) PercentileBootstrapUCL 0,035687

BCABootstrapUCL 0.036976
Use97,5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd)UCL 0,044487

97.5% Chebyshev(Mean,Sd)UCL 0.051154
99% Chebyshev(Mean,Sd) UCL 0.064251



Fluoranthene

DataFile Variable: Fluoranthene

Raw Statistics NormalDistributionTest

Numberof ValidSamples 646 LillieforsTest Statisitic.. 0.447122
Numberof UniqueSamples 204 Lilliefors5% CriticalValue 0.034859
_inimum 0.00038 Datanot normalat 5% s!gnificancelevel
Maximum 35
Vlean . 0.257012 95% UCL (AssumingNormalDistribution)
Median 0.052 Student's-tUCL 0.382126
StandardDeviation 1.930498J
Variance 3.7268211 GammaDistributionTest
CoefficientofVariation 7.511305 A-D test Statistic 1.8E+308
Skewness 16.34529 A-D 5% CriticalValue 0.842845

K-STest Statistic 0.173895
GammaStatistics K-S5% CriticalValue 0.039586

k hat 0.417678 Datado notfollowgammadistribution
k star(biascorrected) 0.41677 at5% significancelevel
Thetahat 0.615336
l"hetastar 0.616676 95% UCLs(AssumingGammaDistribution)
nuhat " 539.6397 ApproximateGammaUCL 0.284971
nustar 538.4669 AdjustedGammaUCL 0.285036
Approx.ChiSquareValue(.05) 485.6381
AdjustedLevelof Significance 0.049628 LognormalDistributionTest
Ad)ustedChiSquareValue 485.5274 LiilieforsTest Statisitic 0.062272

Lilliefors5% CriticalValue 0.034858

Log-tr.ansformedStatistics DatanotIognormalat5% significancelevel _1_
Minimumof logdata -7.875339
Vlaximumof logdata 3.555348 95% UCLs(AssumingLognormalDistribution)
_leanof logdata -2.923188 95% H-UCL 0.211367
StandardDeviationof logdata 1.556811 95% Chebyshev(MVUE) UCL 0.250659
Varianceof logdata 2.423662 97.5% Chebyshev(MVUE)UCL 0.281287

99% Chebyshev(MVUE) UCL 0.34144_

. 95% Non-parametricUCLs
CLT UCL 0.38194_

Adi-CLTUCL (Adjustedforskewness) 0.434138
Mod-tUCL (Adjustedforskewness) 0.390267
JackknifeUCL 0.382126
StandardBootstrapUCL 0.379495
Bootstrap-tUCL 0.872496

RECOMMENDATION Hall'sBootstrapUCL 0.943077
DataareNon-parametric(0.05) PercentileBootstrapUCL 0.391782

BCABootstrapUCL 0.466388
Use 97.5%Chebyshev(Mean,Sd)UCL 95% Chebyshev(Mean,Sd) UCL 0.58809

97.5% Chebyshev(Mean,Sd) UCL 0.731347
99% Chebyshev(Mean,Sd) UCL 1.012749

' ]



Indeno(1,2,3-C,D)Pyrene

DataFile Variable: Inden0il,2,3-C,D)Pyrene

Raw Statistics NormalDistributionTest
Numberof ValidSamples 646 LillieforsTest Statisitic 0.423307
Numberof UniqueSamples 205 Lilliefors5% CriticalValue 0.034859
Minimum 0.00027 Datanotnormalat 5% significancelevel
Maximum 14

Mean 0.151509 95% UCL (AssumingNormalDistribution)
Median 0.048 Student's-tUCL 0.202179
StandardDeviation 0.781833
Variance 0.611263 GammaDistributionTest
Coefficientof Variation 5.160314 A-DTest Statistic 1.8E+308
Skewness 14.23871 A-D5% CriticalValue 0.826757

K-STest Statistic 0.147619
GammaStatistics K-S5% CriticalValue 0.039255

k hat 0.484098 Datado notfollowgammadistribution
k star(biascorrected) 0.482882 at 5% significancelevel
Thetahat 0.312971

Thetastar 0.313759 95% UCLs(AssumingGammaDistribution)
nu hat 625.4549 ApproximateGammaUCL 0.16673
nu star 623.8836 AdjustedGammaUCL 0.166765
Approx.ChiSquareValue(.05) 566.9284
AdjustedLevelofSignificance 0.049628i LognormalDistributionTest
AdjustedChiSquareValue 566.8087 LillieforsTest Statisitic 0.048939

Lilliefors5% CriticalValue 0.034859

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Vlinimumof logdata -8.217089
Maximumof logdata 2.6390571 95% UCLs (AssumingLognormalDistribution)
Mean of logdata -3.205821 95% H°UCL 0.151583
StandardDeviationof logdata 1.527501 95% Chebyshev(MVUE) UCL 0.179182
Varianceof logdata 2.333259 97.5% Chebyshav(MVUE) UCL 0.200624

99% Chebyshev(MVUE) UCL 0.242743

95% Non-parametricUCLs
CLT UCL 0.202106
Adj-CLTUCL (Adjustedforskewness) 0.220519
Mod-tUCL (Adjustedforskewness) 0.205051
JackknifeUCL 0.202179
StandardBootstrapUCL 0.202052
Bootstrap-tUCL 0.262947

RECOMMENDATION Hall'sBootstrapUCL 0.231213
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.209113

BCABootstrapUCL 0.225759
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.285592

97.5%Chebyshev(Mean,Sd) UCL 0.34361
99%Chebyshev(Mean,Sd) UCL 0.457575

I I I I
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Phenol

Data File Variable: Phenol

Raw Statistics NormalDistributionTest

Numberof ValidSamples 120 LillieforsTest Statisitic 0.3532
Numberof UniqueSamples 47 Lilliefors5% CriticalValue 0.08088
Minimum 0.2 Datanotnormalat 5% significancelevel
Maximum 270
Mean 13.25217 95% UCL (AssumingNormalDistribution)....
iMedian 2.8 Student's-tUCL 18.49568
!StandardDeviation 34.64906
!Variance 1200.558 GammaDistributionTest
Coefficientof Variation 2.614596 A-DTest Statistic 4.837869
Skewness 6.557152 A-D5% CriticalValue 0.832967

K-STest Statistic 0.168367
GammaStatistics K-S5% CriticalValue 0.089822

k hat 0.442679 Datado notfollowgammadistribution
k star(biascorrected) 0.437167 at 5% significancelevel
Thetahat 29.9363

Thetastar 30.31371 _95%UCLs(AssumingGammaDistr!bution)
nu hat 106.2429 ApproximateGammaUCL 16.89892
nu star 104.9202 AdjustedGammaUCL 16.94884
Approx.ChiSquareValue(.05) 82.2786
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 82,03625 LitlieforsTest Statisitic 0.1723

Lilliefors5% CriticalValue 0.08088

Log-transformedStatistics DatanotIognormalat5% significancelevel
Minimumof logdata -1.609438
Maximumof logdata 5.598422 -95% UCLs(AssumingLognormalDistribution)
Meanof logdata 1.121596 95% H-UCL 28.98135
StandardDeviationof logdata 1,855276 95% Chebyshev(MVU_E)UCL 35.33717
Varianceof logdata 3.44205 97.5% Chebyshev(MVUE) UCL 43.47593

99% Chebyshev(MVUE)UCL 59.46293

95% No.n-parametricUCLs
CLT UCL 18.45486

Adi-CLTUCL (Adjustedforskewness) 20.47791
Mod-tUCL (Adjustedfor skewness) 18.81123
JackknifeUCL 18.49568
StandardBootstrap UCL 18.41821
Bootstrap-tUCL 27.94022

RECOMMENDATION Hall'sBootstrapUCL 46.90286
Dataare Non-parametric(0,05) PercentileBootstrapUCL 18.85171

BCABootstrapUCL 20.82821
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean, Sd)UCL 27.03942

........ 97.5% Chebyshev(Mean,Sd)UCL 33.00517
99%Chebyshev(Mean,Sd)UCL 44.72374

l I I I



Aroclor1016

DataFile Variable: Aroclor1016

Raw Statistics NormalDistributionTest
Numberof ValidSamples 123 LillieforsTest Staiisitic 0.290125
Numberof UniqueSamples 13 Lilliefors5% CriticalValue 0.079888
Minimum 0.017 Datanotnormalat 5% significanceleve!
Maximum 0.047

Mean 0.018776 95% UCL(AssumingNormalDistribution)
Median 0.018 Student's-tUCL 0.019206
StandardDeviation 0.002873
Variance 8.25E-06 GammaDistributionTest
Coefficientof Variation 0.153018 A-DTest Statistic 1.8E+308
Skewness 8.044982 A-D5% CriticalValue 0.750273

K-STest Statistic 0.265667
GammaStatistics K-S5% CriticalValue 0.083276

k hat 71.06263 Datadonotfollowgammadistribution
k star(biascorrected) 69.33482 at 5% significancelevel
Thetahat 0.000264

Thetastar 0.000271 95% UCLs (AssumingGammaDistribution)
nu hat 17481.41 ApproximateGammaUCL I 0.019116
nustar 17056.36 AdjustedGammaUCL I 0.01912
Approx.ChiSquareValue (.05) 16753.64
AdjustedLevelof Significance 0.048049 LognormaiDistributionTest
AdjustedChiSquareValue 16750.13! LillieforsTest Statisitic 0.250788

Lilliefors5% CriticalValue 0.079886

Im'_ew' Log-transformedStatistics DatanotIognormalat5% significancelevel
Minimumof logdata -4.074542i
Maximumof logdata -3.057608! 95%UCLs(AssumingLognormalDistribution)
Mean oflogdata -3.982206 95%H-UCL 0.019055
StandardDeviationof logdata 0,106561 95%Chebyshev(MVUE)UCL 0.019537
Varianceof logdata 0.011355i 97.5%Chebyshev(MVUE) UCL 0.019878

99%Chebyshev(MVUE) UCL 0.020547

95% Non-p_rametricUCLs
CLTUCL 0.019203

Adi-CLTUCL (Adiustedfor skewness) 0.019403
Mod-tUCL (Adjustedforskewness) 0.019237
JackknifeUCL 0.019206

StandardBootstrapUCL 0.019196
Bootstrap-tUCL 0,019663

RECOMMENDATION Hall'sBootstrapUCL 0.020958
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.01928

.... BCABootstrapUCL 0.019504
Use Student's-tUCL 95%Chebyshev(Mean,Sd)UCL 0.019906
orModified-tUCL 97.5%Chebyshev(Mean,Sd) UCL 0.020394

99%Chebyshev(Mean,Sd)UCL 0.021354
I I T I



Aroclor1260

DataFile Variable: Aroclor1260

RawStatistics..... NormalDistributionTest
Numberof ValidSamples 123 LillieforsTest Statisitic 0.352584
Numberof UniqueSamples 18 Lilliefors5% CriticalValue ()i()79888
Minimum 0..005 Datanotnormalat 5% significancelevel
Maximum 0.025

Mean 0.017931 95% UCL (A.ssumingNormalDistribution)
Median 0.018 Siudent's-tUCL 0.018372
StandardDeviation 0.002954
Variance 8.73E-06 GammaDistributionTest
Coefficientof Variation 0.16475 A-DTest Statistic 19.76497
Skewness -2.45399 A-D 5% CriticalValue 0.749979

K-STestStatistic 0.390449
Gammastatistics K-S5% CriticalValue 0.083315

k hat 24.00449 Datadonotfollowgammadistribution
k star(biascorrected).... 23.42443 at 5% significancelevel
Thetahat 0.000747

Thetastar 0.000765 95% UCI_s(AssumingGammaDistribution)
nuhat 5905.104 ApproximateGammaUCL 0.016494
nustar 5762.41 AdjustedGammaUCL 0.018501
Approx.ChiSquareValue(.05) 5586.936
AdjustedLevelof Significance 0.048049 LognormalDistributionTest

djustedChiSquareValue 5584.914 LillieforsTest Statisitic 0.404819Lilliefors5% CriticalValue 0.079888
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -5.298317
Maximumof logdata -3.688879 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -4.042204 95% H-UCL 0.018698
StandardDeviationof logdata 0.232437 95% Chebyshev(MVUE) UCL 0.019704
Varianceof logdata 0.054027 97.5% Chebyshev(MVUE) UCL 0.020426

99% Chebyshev(MVUE) UCL 0.021844

95% Non-parametricUCLs
CLT UCL 0.018369
Adj-CLTUCL(Adjusted.forskewness) 0.018306
Mod-tUCL (Adjustedforskewness) 0.018363
JackknifeUCL 0.018372

StandardBootstrapUCL 0.018366
Bootstrap-tUCL 0.018337

RECOMMENDATION Hall'sBootstrap UCL 0.018326
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.018358

BCABootstrap UCL 0.018313
Use Student's-tUCL 95% Chebyshev(Mean,Sd) UCL 0.019092
or Modified-tUCL 97.5% Chebyshev(Mean,Sd)UCL 0.019594

99% Chebyshev(Mean,.Sd)UCL 0.020581



4,4-DDD

E)ataFile Variable: 4,4-DDD

Raw Statistics NormalDistributionTest

iNumberof ValidSamples 123 LiUieforsTest Statisitic 0.324237
iNumberof UniqueSamples 23 Lilliefors5%CriticalValue 0.079888
Minimum 0.0004 Datanotnormalat 5% significancelevel
Maximum 0.0255

Mean 0,008852 95% UCL(Assumin9 NormalDistribution)
Median 0.00205 Student's-tUCL 0.009997
StandardDeviation 0.007658
Variance 5.86E-05 GammaDistributionTest

Coefficientof.Variation 0.865027 A-DTest Statistic .... 17.22799
Skewness 0.176521 A-D5% CriticalValue 0.78342

K-STest Statistic 0.299915
GammaStatistics K-S 5% CriticalValue 0.086031

k hat 0.995008 Datadonotfollowgammadistribution
k star (biascorrected) 0.97616 at 5% significancelevel
Thetahat 0.008897

Thetastar 0.009069 95% UCLs(AssumingGammaDistribution)
nuhat 244.772 ApproximateGammaUCL 0.010357
nustar 240.1353 AdiustedGammaUCL 0.010376
Approx.ChiSquareValue(.05) 205.2534
AdjustedLevelof Significance 0.048049 LognormalDistributionTest
AdjustedChiSquareValue 204.8744 LillieforsTest Statisitic" 0.305814

Ulliefors5% CriticalValue 0.079888
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -7.824046
Maximumof logdata -3.669077 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -5.307515 95% H-UCL 0.012671
StandardDeviationof logdata 1.174456 95% Chebyshev(MVUE) UCL 0.015511
Varianceof logdata 1.379346! 97.5% Chebyshev(MVUE)UCL 0.017989

99% Chebyshev(MVUE)UCL 0.022858

95%Non-parametricUCLs
CLT UCL 0.009988

Adj-CLTUCL(Adjustedforskewness) 0.01
. Mod-tUCL (Adiustedforskewness) 0.009999

JackknifeUCL 0.009997
StandardBootstrapUCL 0.009964
Bootstrap-tUCL 0.010047

RECOMMENDATION Hall'sBoo..tstrapUCL 0.009961
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.010002

BCA BootstrapUCL 0.010007
Use97.5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.011862

97.5% Chebyshev(Mean,Sd) UCL 0.013164
99% Chebyshev(Mean,Sd) UCL 0.015722



4,4-DDE

DataFile Variable: 4,4-DDE

Raw Statistics NormalDistributionTest
Numberof ValidSamples 123i LillieforsTest Statisitic 0.316808
Numberof UniqueSamples 271 Lilliefors5% CriticalValue 0.079888
Minimum 0.0001 Datanotnormalat 5% significancelevel
Maximum 0.03

Mean 0,008836 95% UCL (AssumingNormalDistribution)
Median 0.00205 Student;s-tUCL 0.010014
StandardDeviation 0.007883
Variance 6.21E-05 GammaDistributionTest
Coefficientof Variation 0.892139 A-DTest Statistic 14.32065
Skewness 0.299224 A-D5% CriticalValue 0.787793

K-STest Statistic 0.286918
GammaStatistics K-S 5% CriticalValue 0.086311

k hat 0.904834 Datadonotfollowgammadistribution
k star(biascorrected) 0.888185 at5% significancelevel
Thetahat 0.009765

Thetastar 0.009948 95% UCLs(AssumingGammaDistribution)
nu hat 222.5891 ApproximateGammaUCL 0.01042
nustar 218.4934 AdjustedGammaUCL 0.01044
Approx.ChiSquareValue(.05) 185.2763
AdjustedLevelof Significance 0.048049 LognormalDistributionTest
AdjustedChi SquareValue 184.9167 LillieforsTest StatisiUc 0.287708

Lilliefors5% CriticalValue 0.079888

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -9.21034
Maximumof logdata -3,506558 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -5.374614 95% H-UCL 0.014328
StandardDeviationof logdata 1.296021 95% Chebyshev(MVUE) UCL 0.017703
Varianceof logdata 1.679671 97.5% Chebyshev(MVUE)UCL 0.020777

99% Chebyshev(MVUE) UCL 0.026816

95% Non-parametricUCLs
CLT UCL 0.010005

Adj-CLTUCL (Adjustedforskewness) 0.010025
Mod-tUCL (Adjustedforskewness) 0.010017
JackknifeUCL • 0.010014

StandardBootstrapUCL 0.010002
Bootstrap-tUCL 0,010018

RE(_OMMENDATION HairsBootstrapUCL 0.010057
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.010037

BCABootstrapUCL 0.010107
Use 97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.011934

97.5% Chebyshev(Mean,Sd)UCL 0.013274
99% Chebyshev(Mean,Sd) UCL 0.015908

I I



4,4-DDT

DataFile Variable: 4,4-DDT

Raw Statistics NormalDistributionTest

Numberof ValidSamples 123 LillieforsTestStatisitic 0.319149
Numberof UniqueSamples 23 Lilliefors5% CriticalValue 0.079888
Minimum 0.0002 Datanotnormalat5% significancelevel
Maximum 0.0255

Mean 0.00896 95% UCL (AssumingNormalDistribution)
Median 0.0021 Student's-tUCL 0.010109
StandardDeviation 0.007684
Variance 5.9E-05 GammaDistributionTest
CoefficientofVariation 0.857604 A-DTest Statistic i6.97353
Skewness 0.146098 A-D5% CriticalValue 0.78394

K-STest Statistic 0.301811
GammaStatistics K-S 5% CriticalValue 0.086065

k hat 0.984281 Datadonotfollowgammadistribution
k star(biascorrected) 0.965694 at 5% significancelevel
Thetahat 0.009103

Thetastar 0.009278 95% UCLs(AssumingGammaDistribution)
nuhat 242.1332 ApproximateGammaUCL 0.010492
nustar 237.5608 AdjustedGammaUCL 0.010512
Approx.ChiSquareValue(.05) 202.873
AdjustedLevelof Significance 0.048049 LognormalDistributionTest
AdjustedChi SquareValue 202.4961 LillieforsTest Statisitic 0.307993

Lilliefors5% CriticalValue 0.079888
Log-transformedStatistics DatanotIognormalat 5% significance!evel

Minimumof logdata -8.517193
Maximumof logdata -3.669077 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -5.3024971 95% H-UCL 0.013202
StandardDeviationof logdata 1.198454 95%Chebyshev(MVUE) UCL 0.016195
Varianceof logdata 1.436292 97.5% Chebyshev(MVUE) UCL 0.018829

99% Chebyshev(MVUE) UCL 0.024001

95% Non-parametricUCLs
CLT UCL 0.0101
Adj-CLTUCL (Adjustedfor skewness) 0.01011
Mod-tUCL (Adjustedforskewness) 0.01011
JackknifeUCL 0.010109
StandardBootstrapUCL 0.01009
Bootstrap-tUCL 0.010186

RECOMMENDATION Hall'sBootstrapUCL 0.010081
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.010126

BCABootstrapUCL 0.010092
Use 97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.01198

97.5% Chebyshev(Mean,Sd) UCL 0.013287
99% Chebyshev(Mean,Sd) UCL 0.015854

I



Dieldrin

iDataFile Variable: Dieldrin

Raw Statistics NormalDistributionTest
Numberof ValidSamples 123 LillieforsTest Statisitic 0.327521
Numberof UniqueSamples...... 21 Lilliefors5% CriticalValue 0.079888
Minimum 0.0005 Datanotnormalat5% significancelevel
Maximum 0.0255

Mean 0.008963 95%UCL (AssumingNormalDistribution)
Median 0.00205 Student's-tUCL 0.010111
StandardDeviation 0.00768
Variance 5.9E-05 GammaDistributionTest
Coefficientof Variation 0.856827 A-DTestStatistic 17.9968
Skewness 0.147662 A-D5% CriticalValue 0.783033

K-STest Statistic 0.304532
GammaStatistics K-S5% CriticalValue 0.086005

k hat 1.005558 Datadonotfollowgammadistribution
k star(biascorrected) 0.986453 at5% significancelevel
Thetahat 0.008913

Thetastar 0.009086 95% UCLs(AssumingGammaDistribution)
nuhat 247.3674 ApproximateGammaUCL 0.010477
nustar 242.6673 AdjustedGammaUCL 0.010497
Approx.ChiSquareValue(.05) 207.5957
AdjustedLevelofSignificance 0.048049 LognormalDistributionTest
AdjustedChiSquareValue 207.2144 LillieforsTest Statisitic 0.311437

Lilliefors5% CriticalValue 0.079888

Log-transformedStatistics DatanotIognormalat5% significancelevel _1_
Minimumof logdata -7.600902
Maximumof log data -3.669077 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -5.288302 95% H-UCL 0.012769
StandardDeviationof logdata 1.166712 95% Chebyshev(MVUE)UCL 0.01562
Varianceof logdata 1.361217 97.5% Chebyshev(MVUE)UCL 0.018102

99% Chebyshev(MVUE) UCL 0.022978

95% Non-parametricUCLs
CLT UCL 0.010102

Adj-CLTUCL (Adjustedfor skewness) 0.010112_
Mod-tUCL (Adjustedforskewness) 0.010112
JackknifeUCL 0.010111

StandardBootstrapUCL 0.010072
Bootstrap-tUCL 0.010144

RECOMMENDATION Hall'sBootstrapUCL 0.010137
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.010048

BCABootstrapUCL 0.010106
Use97.5% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.011981

97.5% Chebyshev(Mean,Sd) UCL 0.013287
99°/=Chebyshev(Mean, Sd)UCL 0.015853
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EndosulfanSulfate

Data File Variable: EndosulfanSulfate

Raw Statistics NormalDistributionTest
Numberof ValidSamples 123 LillieforsTest Statisitic 0.323989
Numberof UniqueSamples 30 Lilliefors5% CriticalValue 0.079888
Minimum 0.002 Datanotnormalat5% significancelevel
Maximum 0.042

Mean 0.014937 95% UCL (A..ssumingNormalDistribution)
Median 0.0035 Student's-tUCL 0.01685
StandardDeviation 0.012796
Variance 0.000164 GammaDistributionTest
Coefficientof Variation 0.856613 A-DTestStatistic 18.19762
Skewness 0.144816 A-D5% CriticalValue 0.782913

K-STest Statistic 0.298635
GammaStatistics K-S5% CriticalValue 0.085997

k hat 1.010153 Datado notfollowgammadistribution
k star(biascorrected) 0.990935 at5% significancelevel
Thetahat 0.014787

Thetastar 0,015.074 95% UCLs(AssumingGammaDistribution)
nu hat 248.4977 ApproximateGammaUCL 0.017455
nustar 243.77Ol Adjusted Gamma UCL O.017487
Approx.ChiSquareValue(.05) 208.6161
AdjustedLevelofSignificance 0.048049 LognormalDistributionTest
AdjustedChiSquareValue 208.2339 LillieforsTest Statisitic 0,309441

LilUefors5% CriticalValue 0.079888
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -6.214608
Maximumof fogdata -3.170086 95% UCLs(AssumingLognormalDistribution)
Mean oflogdata °4.774626 95% H-UCL 0.021125
StandardDeviationof logdata 1.159781 95% Chebyshev(MVUE) UCL 0.025826
Varianceof logdata 1.345092 97.5% Chebyshev(MVUE) UCL 0.029908

99% Chebyshev(MVUE) UCL 0.037928

95% Non-parametricUCLs
CLT UCL 0.016835
Adi-CLTUCL (Adjustedforskewness) 0.016851
Mod-tUCL (Adjustedforskewness) 0.016852
JackknifeUCL 0.01685
StandardBootstrapUCL 0.016888
Bootstrap-tUCL 0.016858

RECOMMENDATION Hall'sBootstrapUCL 0.01684
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.016795

BCABootstrapUCL 0.0168261
Use 97.5%Chebyshev(IViean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.019966

97.5% Chebyshev(Me..an,Sd) UCL 0.022142
99=/=Chebyshev(Mean,Sd) UCL 0.026417
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Heptachlor

DataFile Variable: Heptachlol

Raw Statistics NormalDistributionTest
Numberof ValidSamples 123 LillieforsTest Statisitic 0.327467
Numberof UniqueSamples 16 Lilliefors5% CriticalValue 0.079888
Minimum 0.0005 Datanotnormalat 5% significancelevel
Maximum 0.0145

Mean 0.005073 95% UCL(AssumingNormalDistribution)
Median 0.00115! Student's-tUCL 0.005723
StandardDeviation 0.004349
Variance 1.89E-05 GammaDistributionTest

CoefficientofVariation 0.857414 A-DTest Statistic 18.3319
Skewness 0.149563 A-D5% CriticalValue 0.782953

K-STest Statistic 0.303406
GammaStatistics K-S 5% CriticalValue 0.086

k hat 1.008605 Datadonotfollowgammadistribution
k star(biascorrected) 0.989425 at 5% significancelevel
Thetahat 0.005029J

Thetastar 0.005127 95%UCLs(AssumingGammaDistribution)
nu hat 248.1168 ApproximateGammaUCL 0.005928
nu star 243.3985 AdjustedGammaUCL 0.005939
Approx.ChiSquareValue (.05) 208.2723
AdjustedLevelof Significance 0.048049 LognormalDistributionTest
AdjustedChiSquareValue 207.8903 LillieforsTest Statisitic 0.309525

Lilliefors5% CriticalValue 0.079888

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof log data -7.600902
Maximumof logdata -4.233607 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -5.855587 95% H-UCL 0.007181
StandardDeviationof logdata 1.161088 95% Chebyshev(MVUE) UCL 0.00878
Varianceof logdata 1.348125 97.5% Chebyshev(MVUE) UCL 0.010169

99% Chebyshev(MVUE)UCL 0.012898

95% Non-parametricUCLs
CLT UCL 0.005718

Adj-CLTUCL (Adjustedforskewness) 0.005723
Mod-tUCL (Adjustedforskewness) 0.005724
JackknifeUCL 0.005723
StandardBootstrapUCL 0.005731
Bootstrap-tUCL 0.005727

RECOMMENDATION Hall'sBootstrapUCL 0.005728
Dataare N0n-parametric(0.05) PercentileBootstrapUCL 0.005738

BCA BootstrapUCL 0.005701
Use 97.5% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.006782

97.5% Chebyshev(Mean,Sd) UCL 0.007522
99% Chebyshev(Mean,Sd) UCL 0.008975
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Antimony

DataFile Variable: IAntimony

Raw Statistics NormalDistributionTest
Numberof ValidSamples 120 LillieforsTest Statisitic 0.251764
Numberof UniqueSamples 61 Lilliefors5% CriticalValue 0.08088
Minimum 0.09 Datanotnormalat 5% significancelevel
:Maximum 3.5

II_ean 1.624458 95% UCL (AssumingNormalDistribution)
Median 1.7 Student's-tUCL 1.804852
iStandardDeviation 1.192036
Variance 1.42095 GammaDistributionTest
Coefficientof Variation 0.733805 A-DTest Statistic 9.729862
'Skewness -0.03905 A-D5% CriticalValue 0.776642

' K-S TestStatistic 0.264972
GammaStatistics K-S5% CriticalValue 0.086338

k hat 1.24919 Datadonotfollowgammadistribution
k star(biascorrected) 1.223516 at 5% significancelevel
Thetahat 1.300409

=Thetastar 1.327697 95% UCLs(AssumingGammaDistribution)
Inuhat - 299.8057 ApproximateGammaUCL 1.87105
nustar 293.6439 AdjustedGammaUCL 1.874244
A_pprox.ChiSquareValue(.05) 254.9435_
AdjustedLeve!of Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 254.5091 LillieforsTest Statisitic 0.264503

Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -2.407948
Maximumof logdata 1.252763 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 0.034255 95% H-UCL 2.32359
StandardDeviationof logdata 1.081447 95% Chebyshev(MVUE) UCL 2.820749
Varianceof logdata 1.169528 97.5% Cheb),shev(MVUE) UCL 3.243817

99% Chebyshev(MVUE) UCL 4.074851

95% Non-parametricUCLs
CLT UCL 1.803447
Adj-CLTUCL (Adjustedfor skewness) 1.803033
Mod-tUCL (Adiustedforskewness) 1.804787
JackknifeUCL 1.804852
StandardBootstrapUCL 1.800739
Bootstrap-tUCL 1.798651

RECOMMENDATION ..... Hall'sBootstrapUCL 1.799726
Dataare Non-parametric(0.05) PercentileBootstrapUCL 1.794

BCABootstrapUCL 1.799167
Use97.5% Chebyshev(Mean,Sd)UCL 95% Chebyshev(Mean,Sd) UCL 2.098783

97.5% Chebyshev(Mean,Sd) UCL 2.304024
99%Chebyshev(Mean,Sd) UCL 2.707179



Arsenic

Data File Variable: Arsenic

RawStatistics NormalDistributionTest

Numberof ValidSamples 120 LillieforsTest Statisitic 0.160182
Numberof UniqueSamples 84 Lilliefors5% CriticalValue 0.08088
Minimum 2.3 Datanotnormalat 5% significancelevel
Maximum 42.4

Mean 10.64167 95% UCL(AssumingNormalDistribution)
Median 9 Student's-tUCL 11.75639
StandardDeviation 7.3661
Variance 54.25943 GammaDistributionTest
CoefficientofVariation 0.692194 A-DTest Statistic 1.187479
Skewness 2.116819 A-D5% CriticalValue 0.759983

K-STest Statistic 0.076508
GammaStatistics K-S 5% CriticalValue 0.084958

k hat 2.832824 Datafollowapproximategammadistibution
k star(biascorrected) 2.767559 at 5% significancelevel
Thetahat 3.756558

Thetastar 3.845146 95% UCLs(AssumingGammaDistribution)
nuhat 679.8777 ApproximateGammaUCL 11.67532
nustar 664.2141 AdjustedGammaUCL 11.68835
Approx.ChiSquareValue(.05) 605.4093
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 604.7341 LillieforsTest Statisitic 0.05012

Lilliefors5% CriticalValue 0.08088

Log-transformedStatistics Dataare Iognormalat5% significancelevel
Vlinimumof logdata 0.832909
Maximumof logdata 3.747148 95% UCLs(AssumingLognormalDistribution)
Mean of logdata 2.178013 95% H-UCL 11.74733
StandardDeviationof Io9 data 0.602631 95%Chebyshev(MVUE) UCL 13.30551
Varianceof logdata 0.363164 97.5%Chebyshev(MVUE)UCL 14.4901

99%Chebyshev(MVUE)UCL 16.817

95% Non-parametricUCLs
CLT UCL 11.74772
Adj-CLTUCL(Adjustedforskewness) 11.88656
Mod-tUCL (Adjustedforskewness) 11.77805
JackknifeUCL 11.75639

StandardBootstrapUCL 11.77015
Bootstrap-tUCL 11.91444

RECOMMENDATION Hall'sBootstrapUCL 11.9417
Assuminggammadistribution(0.05) PercentileBootstrapUCL 11.8275

BCABootstrapUCL 11.8825
UseApproximateGammaUCL 95=/=Chebyshev(Mean,Sd) UCL 13.57272

97.5%Chebyshev(Mean,Sd) UCL 14.84099
99%Chebyshev(Mean,Sd) UCL 17.33226
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Barium

DataFile Variable: Barium

RawStatistics NormalDistributionTest

Numberof ValidSamples 120 LillieforsTest Statisitic 0.119892
Numberof UniqueSamples 112 Lilliefors5% CriticalValue 0.08088
Minimum_ 30.9 Datanotnormalat5% significancelevel
Maximum 476
Mean 166.5475 95% UCL(AssumingNormalDistribution)
Median 148.5 Student's-tUCL 182.4245
StandardDeviation 104.915
Variance 11007.16 GammaDistributionTest
Coefficientof Variation 0.629941 A-DTest Statistic 0.497664
Skewness 0.984608 A-D 5% CriticalValue 0.761678

K-STest Statistic 0.055726
GammaStatistics K-S5% CriticalValue 0.085101

k hat 2.5676 Datafollowgammadistribution
k star (biascorrected) 2.508966 at5% significancelevel
Thetahat 64.86505

Thetastar 66.38094 95% UCLs(AssumingGammaDistribution)
nuhat 616.224 ApproximateGammaUCL 183.6023
nustar 602.1518 AdiustedGammaUCL 183.8179
Approx.ChiSquareValue(.05) 546.2181
AdiustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 545.5773 LillieforsTest Statisitic 0.07313!

Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics DataareIognormalat 5% significancelevel

Minimumof logdata 3.430756
Maximumof logdata . 6.165418 95%UCLs(AssumingLognormalDistribution)
Mean of logdata 4.908085 95% H-UCL 191.1363
StandardDeviationof logdata 0.672353 95% Chebyshev(MVUE) UCL 219.0987
Varianceof logdata 0.452059 97.5%Chebyshev(MVUE) UCL 240.6359

99% Chebyshev(MVUE) UCL 282.9417

95%Non-parametricUCLs
CLT UCL 182.3009
Adi-CLTUCL(Adjustedforskewness) 183.2207
Mod-tUCL (Adjustedforskewness) 182.568
JackknifeUCL 182.4245
StandardBootstrapUCL 182.1624
Bootstrap-tUCL 183.7652

RECOMMENDATION Hall'sBootstrapUCL 183.6159
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 183.1258

BCABootstrapUCL 183.0283
UseApproximateGammaUCL 95%Chebyshev(Mean,Sd) UCL 208.2944

97.5%Chebyshev(Mean,Sd) UCL 226.3583
99%Chebyshev(Mean,Sd) UCL 261.8413
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Beryllium

DataFile Variable: IBeryUium
RawStatistics NormalDistributionTest

NumberofValidSamples 120 LillieforsTest Statisitic 0.196195
Numberof UniqueSamples 56 Lilliefors5% CriticalValue 0.08088
Minimum 0.00475 Datanotnormalat 5% significancelevel
Vlaximum 0.66

Mean 0.198269 95% UCL (AssumingNormalDistribution)
Median 0.1375 Student's-tUCL 0.21925
StandardDeviation 0.138641
Variance 0.019221 GammaDistributionTest
Coefficientof Variation 0.699259 A-DTestStatistic 2.876808
Skewness 1.267712 A-D5% CriticalValue 0.764306

K-STest Statistic 0.131401
GammaStatistics K-S5% CriticalValue 0.085324

k hat 2.15643 Datadonotfollowgammadistribution
k star(biascorrected) 2.108075 at 5% significancelevel
Thetahat 0.091943

Thetastar 0.094052 95% UCLs(AssumingGammaDistribution)
nu hat 517.5433 ApproximateGammaUCL 0.220579
nu star 505.938 AdjustedGammaUCL 0.220862
Approx.ChiSquareValue(.05) 454.7661
AdjustedLevelofSignificance 0.048 LognormalDistributionTest
AdjustedChi SquareValue 454.1823 LillieforsTest Statisitic 0.160592

Lilliefors5% CriticalValue 0.08088

Log-transformedStatistics DatanotIognormalat5% significancelevel
Minimumof logdata -5.349611
Maximumof logdata -0,415515 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -1.867564 95% H-UCL 0.24211
StandardDeviationof logdata 0.781571 95%Chebyshev(MVUE) UCL 0.28248
Varianceof logdata 0.610853 97.5% Chebyshev(MVUE) UCL 0.31427.6

99% Chebyshev(MVUE) UCL 0.376734

95% Non-parametricUCLs
CLT UCL 0.219086

Adj-CLTUCL (Adjustedforskewness) 0.220651
Mod-tUCL (Adjustedforskewness) 0.219494
JackknifeUCL 0.21925
StandardBootstrapUCL 0.21908
Bootstrap-tUCL 0.221999

RECOMMENDATION Hall'sBootstrapUCL 0.221111
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.219346

BCABootstrapUCL 0.222088
Use95% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.253436

97.5% Chebyshev(Mean,Sd) UCL 0.277306
99% Chebyshev(Mean,Sd) UCL 0.324196
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Cadmium

DataFile Variable: Cadmium

Raw Statistics NormalDistributionTest

" 120NumberofValidSamples LillieforsTestStatisitic 0.140362
Numberof UniqueSamples 67 Lilliefors5% CriticalValue 0.0808e
Minimum 0.017 Datanotnormalat5% significancelevel
Maximum 1.5

Mean 0.274717 95% UCL(AssumingNormalDistribution)
Median 0.235 Studant's-tUCL 0.307808
StandardDeviation 0.218665
I

Variance 0.047815 GammaDistributionTest
Coefficientof Variation 0.795967 A-DTest Statistic 0.523822
ISkewness 2.163028 A-D 5% CriticalValue 01:/'6677_]

K-S TestStatistic 0.068341
GammaStatistics K-S5% CriticalValue 0.08554e

k hat 1.846272 Data followgammadistribution
k star(biascorrected) 1.80567 at 5% significancelevel
Thetahat 0.148795

Thetastar 0.152141 95% UCLs(AssumingGammaDistribution)
nuhat 443.1052 ApproximateGammaUCL 0.308352
!nustar 433.3609 AdjustedGammaUCL 0.308781
Approx.ChiSquareValue(.05) 386.0898
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 385.5528 LillleforsTest Statisitic 0.077256

Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics DataareIognormalat5% significancelevel

Minimumof logdata -4.074542
Maximumof logdata 0.405465 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -1.58664 95% H-UCL 0.33324
StandardDeviationof-iogdata 0.818578 95% Chebyshev(MVUE) UCL 0.391007
Varianceof logdata 0.67007 97.5%Chebyshev(MVUE) UCL 0.43688

99%Chebyshev(MVUE)UCL 0.52699

95%Non-parametricUCLs .....
CLT UCL C).30755

Adj-CLTUCL(Adjusted.forskewness) 0.311762
Mod-tUCL (Adjustedforskewness) 0.308465
JackknifeUCL 0.307808
StandardBootstrapUCL 0.307082
Bootstrap-tUCL 0.311963

RECOMMENDATION Hall'sBootstrapUCL 0.313809
Data followgammadistri.b.ution(0.05) PercentileBootstrapUCL 0.309383

BCABootstrapUCL 0.310367
UseApprox!mateGammaUCL 95% Chebyshev(Mean,Sd) UCL 0.361726

97.5% Chebyshev(Mean,Sd) UCL 0.399375
99% Chebyshev(Mean,Sd) UCL 0.473329
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Chromium

Data File I Variable: Chromium

RawStatistics NormalDistributionTest

Numberof ValidSamples !20 LillieforsTest Statisitic 0.132648
Numberof UniqueSamples 112 Lilliefors5% CriticalValue 0.08088
Minimum 3 Datanot normalat 5% significancelevel
Maximum 197

Mean 57.72167 95% UCL (AssumingNormalDistribution)
Median 45.4 Student's-tUCL 63.55921
StandardDeviation 38.5744
Variance 1487.984 GammaDistributionTest
Coefficientof Variation 0,668283 A-DTest Statistic 0.709151
Skewness 1.228587 A-D 5% CriticalValue 0.762635

K-STest Statistic 0.073336
GammaStatistics K-S5% CriticalValue 0,085182

k hat 2.417839 Datafollowgammadistribution
k star(biascorrected) 2.362948 at 5% significancelevel
Thetahat 23.87325

Thetastar 24.42782 95% UCLs(A.ssumingGammaDistribution)
nu hat 580.2813 ApproximateGammaUCL 63.82705
nustar 567.1076 AdjustedGammaUCL 63.90437
Ap.prox.ChiSquareValue(.05) 512.8609
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 512.2403 LillieforsTest Statisitic 0.050888

Lillief0rs5% CriticalValue 0.08088

Log-transformedStatistics Dataare Iognormalat5% significancelevel
Minimumof logdata 1.098612
Maximumof logdata 5.2..83..2.04 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.834808 95%H-UCL 66.91371
StandardDeviationoflogdata 0.698501 95%Chebyshev(MVUE) UCL 77.03802
Varianceof logdata 0.487903 97.5%Chebyshev(MVUE)UCL 84.87604

99%Chebyshev(MVUE)UCL 100.2723

95% Non-parametricUCLs
CLT UCL 63.51376
Adi-CLTUCL(Adjustedforskewness) 63.93575
Mod-tUCL(Adjustedforskewness) 63,62503
JackknifeUCL 63.55921

StandardBootstrapUCL 63.34575
Bootstrap-tUCL 64.05007

RECOMMENDATION Hall'sBootstrapUCL 63.90384
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 63.715

BCABootstrapUCL 63.7525
UseApproximateGammaUCL 95% Chebyshev(Mean,Sd) UCL 73.07085

97.5% Chebyshev(Mean,Sd) UCL 79.71246
99%Chebyshev(Mean,Sd) UCL 92.7586
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Cobalt

DataFile Variable: Cobalt

Raw statistics NormalDistributionTest
NumberofValidSamples 120 LiliieforsTestStatisitic 0.113174
Numberof UniqueSamples 85 Lilliefors5% CriticalValue 0.08088
Minimum 5.5 Datanotnormalat5% significancelevel
Maximum 28.6

Mean....... 14,92583 95% UCL(AssumingNormalDistribution)
Median 14.05 Student's-tUCL 15,69178
StandardDeviation 5.06i363 "
Variance 25.61739 GammaDistributionTest
ICoefficientof Variation 0.339101 A-DTest Statistic 0.444026
Skewness 0.781226 A-D5% CriticalValue 0.75247g

K-STest Statistic 0.06931g
GammaStatistics K-S 5% CriticalValue 0.084274

k hat , , 9.058491 Datafollowgammadistribution ....
kstar (biascorrected) 8,837584 at 5% significancelevel
Theta hat 1.647717

Thetastar....... 1,688904 95% UCLs(AssumingGammaDistribution)
nu hat 2174.038 ApproximateGammaUCL 15.71104
inustar 2121.O2 AdjustedGammaUCL 15.72072
IApprox.ChiSquareValue(.05) 2015.016
AdjustedLevelof Significance 0.048 LognorrnalDistributionTest
AdjustedChiSquareValue 2013.775 LillieforsTestStatisitic 0.051083

Lilliefors5% CriticalValue 0.08088

Log-transformedStatistics Dataare Iognormalat5% significancelevel
Minimumof logdata 1.704748
Maximumof logdata 3.353407 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 2.646882 95% H-UCL 15.78461
StandardDeviationoflogdata 0,340027 95% Chebyshev(MVUE)UCL 17.0174
Varianceof logdata 0.115618 97.5% Chebyshev(MVUE) UCL 17.91538

99% Chebyshev(MVUE)UCL 19.6792g

95% Non-parametricUCLs
CLT UCL 15.68582

Adi-CLTUCL (Adjustedforskewness) 15.72102
Mod-tUCL (Adjustedforskewness) 15.69727
JackknifeUCL 15.69178

StandardBootstrapUCL 15.70392
Bootstrap-tUCL 15.72024

RECOMMENDATION Hall'sBootstrapUCL 15.74511
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 15.70833

BCABootstrapUCL 15.7625
UseApproximateGammaUCL 95% Chebyshev(Mean,Sd) UCL 16.93981

97.5% Chebyshev(Mean,Sd) UCL 17.81125
99% Chebyshev(Mean,Sd) UCL 19.52304
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Copper

DataFile I I I I IVariable: ICopper I

Raw Statistics NormalDistributionTest
Numberof ValidSamples 120 LillieforsTest Statisitic 0.101194
Numberof UniqueSamples 111 Lilliefors5% CriticalValue 0.08088
Minimum 3.6 Datanotnorma_lat5% significancelevel
Maximum 118
Mean 35.42667 95% UCL(AssumingNormalDistribution)
Median 31.05 Student's-tUCL I 38.58348
StandardDeviation 20.86016
Variance 435.1462 GammaDistributionTest
Coefficientof Variation 0.588826 A-DTest Statistic 0.547904
Skewness 1.320619 A-D5% CriticalValue 0.758912;

K-STest Statistic 0.067318
GammaStatistics K-S 5% CriticalValue 0.084868

k hat 3.000684 Datafollowgammadistribution
k star(biascorrected) 2.931222 at 5% significancelevel
Thetahat 11.8062I
Theta star 12.085971 95% UCLs(AssumingGammaDistribution)
nu hat 720.164i ApproximateGammaUCL ] 38.7632
nu star 703.4933 AdjustedGammaUCL / 38.80522
Approx.ChiSquareValue (.05) 642.9402
AdjustedLevelof Significance 0.048! LognormalDistributionTest

iAdjustedChi SquareValue 642.2441
LillieforsTest Statisitic I I 0.097646

' Lilliefors5% CriticalValue I 0.08088I
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata 1.280934
Maximumoflogdata 4.770685 95% UCLs(AssumingLognormalDistribution)
Mean oflogdata 3.391679 95% H-UCL 40.30044
;tandardDeviationof logdata 0.625793 95% Chebyshev(MVUE)UCL 45.83056

Varianceof logdata 0.391617 97.5%Chebyshev(MVUE) UCL 50.05265
99%Chebyshev(MVUE)UCL 58.34613

95% Non-parametricUCLs
CLT UCL 38.5589
Adj-CLTUCL(Adjustedforskewness) 38.8042

l Mod-tUCL (Adjustedforskewness) 38.62174
JackknifeUCL 38.58348

StandardBootstrapUCL 38.56892
Bootstrap-tUCL 38.86813

RECOMMENDATION Hall'sBootstrapUCL 39.079
Data followgammadistribution(0.05) PercentileBootstrapUCL 38.715

BCABootstrapUCL 38.83333
UseApproximateGammaUCL 95% Chebyshev(Mean,Sd) UCL 43.72716

97.5% Chebyshev(Mean,Sd)UCL 47.31879
99% Chebyshev(Mean,Sd)UCL 54.37385

I { I ] I I



Iron

DataFile Variable: Iron

Raw Statistics NormalDistributionTest

Numberof ValidSamples 120 LillieforsTest Statisitic 0.10298
Numberof UniqueSamples 1021 Lilliefors5% CriticalValue 0.08088
IMinimum 10500 Datanotnormalat5% significancelevel
Maximum 67000
Vlean 33865.83 95% UCL(AssumingNormalDistribution)
Median 30900 Student's-tUCL 35676.55
StandardDeviation 11965.17
Variance 1.43E+08 GammaDistributionTest
CoefficientofVariation 0.353311 A-DTest Statistic 1.568338
Skewness 0.25022 A-D5% CriticalValue 0.753247

K-S TestStatistic 0,119201
GammaStatistics K-S5% CriticalValue 0.084329

k hat 7.63857 Datadonotfollowgammadistribution
k star(biascorrected) 7.453161 at 5% significancelevel
Thetahat 4433.531
Thetastar 4543.822 95% UCLs(AssumingGammaDistribution)
nuhat 1833.257 ApproximateGammaUCL 35812.95
nustar 1788.759 AdjustedGammaUCL 35837.01
Approx.ChiSquareValue(.05) 1691.506
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 1690.37 .......LillieforsTest Statisitic 0.129045

Lilliefors5% CriticalValue 0.08088

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logd.ata 9.259131
Maximumof logdata 11.11245 95%UCLs(AssumingLognormalDistribution)
Mean of logdata 10.36328 95% H-UCL 36148.53
StandardDeviationof logdata 0.377425 95% Chebyshev(MVUE)UCL 39262.67
Varianceof logdata 0.142449 97.5% Chebyshev(MVUE) UCL 41543.46

99% Chebyshev(MVUE) UCL 46023.64

95% Non-parametricUCLs
CLT UCL 35662.45
Adj-CLTUCL (Adjustedfor skewness) 35689.11
Mod-tUCL (Adjustedforskewness) 35680.7
JackknifeUCL 35676.55
StandardBootstrapUCL 35632.49
Bootstrap-tUCL 35660.62

RECOMMENDATION Hall'sBootstrapUCL 35702.04
DataareNon-parametric(0.05) PercentileBootstrapUCL 35625

BCABootstrapUCL 35675
Use Student's-tUCL 95% Chebyshev(Mean,Sd) UCL 38626.91
or Modified-tUCL 97.5% Chebyshev(Mean,Sd) UCL 40687.03

99% Chebyshev(Mean,Sd) UCL 44733.74
I



Lead

DataFile Variable: Lead

RawStatistics NormalDistributionTest
Numberof ValidSamples ..... 120 LillieforsTest Statisitic 0.262585
Numberof UniqueSam.pies 104 Lilliefors5% CriticalValue 0.08088
Minimum 6.1 Datanotnormalat 5% significancelevel
Maximum 168

Mean " 28.39833 95% UCL (AssumingNormalDistribution)
Median 17.6 Student's-tUCL 33.04704
StandardDeviation 30.71857
Variance 943.6302 GammaDistributionTest
Coefficientof Variation 1.081703 A-DTest Statistic 5.422623
Skewness 2.669676 A-D 5% CriticalValue 0.769439

K-STest Statistic 0.172082
GammaStatistics K-S5% CriticalValue 0.085795

k hat 1.568407 Datado notfollowgammadistribution
k star(biascorrected) 1.534753 at 5% significancelevel
Thetahat 18.10648

Thetastar 18.50353 95% UCLs(Assumin9 GammaDistribution)
nuhat 376.4177 ApproximateGammaUCL 32.19999
nustar 368.3406 AdjustedGammaUCL 32.24881
Approx.ChiSquareValue(.05) 324.8529
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 324.3611 LillieforsTestStatisitic 0.116205

Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics DatanotIognormalat5% significancelevel _I_

Minimumof logdata 1.808289
Maximumof logdata 5.123964 95% UCLs(AssumingLognormalDistribution)
Mean of logdata 2.99484 95% H-UCL 30.96922
StandardDeviationof logdata 0.770663 95% Chebyshev(MVUE) UCL 36.07167
Varianceof logdata 0.593921 97.5% Chebyshev(MVUE) UCL 40.08107

99% Chebyshev(MVUE) UCL 47.95676

95% Non-parametricLJCLs
CLT UCL 33.01085
Adj-CLTUCL (Adjustedfor skewness) 33.74107
Mod-tUCL (Adiustedforskewness) 33.16094
JackknifeUCL 33.04704
StandardBootstrapUCL 32.89471
Bootstrap-tUCL 34.14361

RECOMMENDATION Hall'sBootstrapUCL 34.14663
Dataare Non-parametric(0.05) PercentileBootstrapUCL 33.33917

BCABootstrapUCL 33.96333
Use95% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd)UCL 40.62159

...... 97.5% Chebyshev(Mean,Sd) UCL 45.91061
99% Chebyshev(Mean, Sd)UCL 56.29986
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Mercury

DataFile I Variable: Mercury

Raw Statistics NormalDistributionTest

Numberof ValidSamples 120 LillieforsTest Statisitic 0.167293
Numberof UniqueSamples 83 Lilliefors5% CriticalValue 0.08088
Minimum 0.055 Datanotnormalat 5% significancelevel
Maximum 2.4
Mean 0.6235 95% UCL (AssumingNormalDistribution)
Median 0.45 Student's-tUCL 0.704507
StandardDeviation 0.535292
Variance 0.286537 GammaDistributionTest
Coefficientof Variation 0.858527 A-DTestStatistic 0.992889
Skewness 1.500721 A-D5% CriticalValue 0.769139

K-STest Statistic 0.073672
GammaStatistics K-S 5% CriticalValue 0.085767

k hat 1.599728 Data followapproximategammadistibution
k star(biascorrected) 1.56529 at 5% significancelevel
Thetahat 0.389754
Thetastar 0.398329 95% UCLs(AssumincjGammaDistribution)
nuhat 383.9346 ApproximateGammaUCL 0.706066
nustar 375.6696 AdjustedGammaUCL O.707125
Approx.ChiSquareValue(.05) 331.7395
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 331.2425 LillieforsTest Statisitic 0.036585

LiUiefors5% CriticalValue 0.08088

Log-transformedStatistics Dataare Iognormalat5% significancelevel
Minimumof logdata -2.900422
Maximumof logdata 0.875469 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -0.816426 95% H-UCL 0.751749
StandardDeviationof logdata 0.85842 95% Chebyshev(MVUE) UCL 0.887252
Varianceof logdata 0.736885 97.5% Chebyshev(MVUE) UCL 0.995856

99% Chebyshev(MVUE) UCL 1.209189

95% Non-parametricUCLs
CLT UCL 0.703876

, Adi-CLTUCL (Adjustedfor skewness) 0.711029
Mod-tUCL(Adjustedfor skewness) 0.705622
JackknifeUCL 0.704507

StandardBootstrapUCL 0.70441
Bootstrap-tUCL 0.712356

RECOMMENDATION Hall'sBoots!rap UCL 0.707723
Assuminggammadistribution(0.05) PercentileBootstrapUCL 0.704417

BCABootstrapUCL 0.713708
UseApproximateGammaUCL 95% Chebyshev(Mean,Sd) UCL 0.836499

97.5% Chebyshev(Mean,Sd)UCL 0.928663
99% Chebyshev(Mean,Sd)UCL 1.109703
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Molybdenum

Data File Variable: IMolybdenum

Raw Statistics NormalDistributionTest

Numberof ValidSamples 120 LillieforsTest Statisitic .. 0.458891
Numberof UniqueSamples 18 Lilliefors5% CriticalValue 0.08088
Minimum 0.0485 Datanotnormalat 5% significancelevel
Maximum 2.5

Mean ...... 0.1.57738 95% UCL (AssumingNormalDistribution)
Median 0.11 Student's-tUCL 0.199609
StandardDeviation 0.276687
Variance 0.076556 Gamma DistributionTest
CoefficientofVariation 1.754097 A-DTestStatistic 33.09292
Skewness 7.353931 A-D5% CriticalValue 0.764574

K-STest Statistic 0.431787
GammaStatistics K-S5% CriticalValue 0.085346

k hat 2.114585 Datado notfollowgammadistribution
k star(biascorrected) 2.067276 at5% significancelevel
Thetahat 0.074595

Thetastar 0.076302 95% UCLs(AssumingGammaDistribution)
nuhat 507.5005 ApproximateGammaUCL 0.175676
nustar 496.1463 AdjustedGammaUCL 0.175904
Approx.ChiSquareValue(.05) 445.4835
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 444.9059 LillieforsTest Statisitic 0,382632

Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Vlinimumof logdata -3.026191
Maximumof logdata 0.916291 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -2.101533 95%H-UCL 0.147395
StandardDeviationof logdata 0.467927 95%Chebyshev(MVUE) UCL 0.162906
Varianceof logdata 0.218956 97.5%Chebyshev(MVUE) UCL 0.174428

99%Chebyshev(MVUE) UCL 0.197062

95% Non-parametricUCLs
CLT UCL 0.199283
Adj-CLTUCL(Adjustedforskewness) 0.217401
Mod-tUCL(Adjustedforskewness) 0.202435
JackknifeUCL 0.199609
StandardBootstrapUCL 0.199181
Bootstrap-tUCL 0.344189

RECOMMENDATION Hall'sBootstrapUCL 0.364158
Dataare Non-parametric(0.05) .... PercentileBootstrapUCL 0.202083

BCABootstrapUCL 0.222408
UseStuclent's-tUCL 95%Chebyshev(Mean,Sd) UCL 0.267834
or Modified-tUCL 97.5%Chebyshev(Mean,Sd)UCL 0.315473

99%Chebyshev(Mean, Sd)UCL 0.409051
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Nickel

iDataFile Variable: Nickel

RawStatistics NormalDistributionTest
Numberof ValidSamples 120 LillieforsTest Statisitic 0.249555
Numberof UniqueSamples 111 Lilliefors5% CriticalValue 0.0808_
Minimum 2.4 Datanotnormalat 5% significancelevel
Maximum 474

Mean 94.7225 95% UCL (AssumingNormalDistribution)
Median 52.9 Student's-tUCL 110.0975
StandardDeviation 101.5977

I
iVanance 10322.1 GammaDistributionTest
Coefficientof Variation 1.072583 A-DTest Statistic 4.222255
Skewness " 1.825162 A-D5% CriticalValue 0.776828

K-STest Statistic 0.159937
GammaStatistics K-S 5% CriticalValue 0.086351

k hat 1.242089 Datadonotfollowgammadistribution
k star(biascorrected) 1.216593 at5% significancelevel
Thetahat 76.26063

Thetastar 77.85885 95% UCLs(AssumingGammaDistribution)
nu hat 298.1014 ApproximateGammaUCL 109.1469
nustar 291.9822 AdjustedGammaUCL 109.3338
Approx.ChiSquareValue (.05) 253.3949
AdjustedLevelof Significance O.04E LognormalDistributionTest
AdjustedChiSquareValue 252.9619 LillieforsTest Statisitic 0.091701

qh_,, Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata 0.875469
Maximumof log data 6,161207 95% UCLs(AssumingLognormalDistribution)
!Meanof logdata 4.09719 95% H-UCL 112.9695
StandardDeviationof logdata 0.943461 95% Chebyshev(MVUE) UCL 134.9029
IVarianceof logdata 0.89012 97.5% Chebyshev(MVUE)UCL 152.859

99% Chebyshev(MVUE) UCL 188.1304

95% Non-param_etricUCLs
CLT UCL 109.9778

Adi-CLTUCL (Adjustedforskewness) 111.6289
Mod-tUCL (Adjustedforskewness) 110.355
JackknifeUCL 110.0975

StandardBootstrapUCL 109.7806
Boetstrap-tUCL 112.0104

RECOMMENDATION Hall'sBootstrapUCL 112.3087
Dataare Non-parametric(0.05) PercentileBootstrapUCL 110.3842

BCABootstrapUCL 111.7183
Use95% Chebyshev(Mean,Sd! UCL 95% Chebyshev(Mean,Sd) UCL 135.1494

97.5% Chebyshev(Mean,Sd) UCL 152.6421
99% Chebyshev(Mean,Sd) UCL 187.0032
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Selenium

Data File Variable: Selenium

Raw Statistics Normal DistributionTest
Numberof ValidSamples 120 LillieforsTest Statisitic 0.341555
Numberof UniqueSamples 43 Lilliefors5% CriticalValue 0°08088
Minimum 0.12 Datanotnormalat5% significancelevel
Maximum 3.1
Mean 0.519208 95% UCL(AssumingNormalDistribution)
Median 0.28 Student's-tUCL 0.60814
StandardDeviation 0.587658
Variance 0.345342 GammaDistributionTest
Coefficientof Variation 1.131835 A-DTest Statistic 19.53689
Skewness 2.977262 A-D5% CriticalValue 0.767138

K-STest Statistic .... 0.329556
GammaStatistics K-S5% CriticalValue 0.085579

k hat 1.808647 Datadonotfollowgammadistribution
k star(biascorrected) 1.768986 at 5% significancelevel
Thetahat 0.28707
Thetastar 0.293506 95% UCLs(AssumingGammaDistribution)
nu hat 434.0753 ApproximateGammaUCL 0.583496
nu star 424.5567 AdjustedGammaUCL 0.584318
Approx.ChiSquareValue(.05) 377.7805
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 377.2494 LillieforsTest Statisitic 0.306524

Lilliefors5% CriticalValue 0.08088

Log-transformedStatistics DatanotIognormalat5% significancelevel
Minimumof logdata -2.120264
Maximumof log data 1.131402 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -0.956685 95% H-UCL 0.531846
StandardDeviationof logdata 0.650005 95% Chebyshev(MVUE) UCL 0.607349
Varianceof logdata 0.422506 97.5% Chebyshev(MVUE) UCL 0.665255

99% Chebyshev(MVUE) UCL 0.779

95% Non-parametricUCLs
CLT UCL 0.607447

Adj-CLTUCL (Adjustedforskewness) 0.623027
Mod-tUCL (Adjustedforskewness) 0.61057
JackknifeUCL 0.60814

StandardBootstrapUCL 0.60915
Bootstrap-tUCL 0.626669

RECOMMENDATION Hall'sBootstrapUCL 0.62586
Dataare Non-pararnatric(0.05) PercentileBootstrapUCL 0.614458

BCABootstrapUCL 0.618917
Use 95% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd) UCL 0.753044

97.5%Chebyshev(Mean,Sd) UCL 0.854225
99"/=Chebyshev(Mean,Sd) UCL 1.052975



Thallium

DataFile Variable: Thallium

Raw Statistics NormalDistributionTest

NumberofValidSamples 120 LillieforsTestStatisitic 0.301467
Numberof UniqueSamples 54 Lilliefors5% CriticalValue 0.08088
Minimum 0.085 Datanotnormalat 5% significancelevel
Maximum 3.7

Mean 0.87325 95%UCL (AssumingNormalDistribution)
Median 0.3025 Student's-tUCL 1.010574
StandardDeviation 0.907435
Variance 0.823438 GammaDistributionTest
iCoefficientof Variation 1.039147 A-DTest Statistic 9.975569
iSkewness 1.246716 A-D5% CriticalValue 0.779513

K-STest Statistic 0.267291
GammaStatistics K-S 5% CriticalValue 0.086549

k hat 1.139245 Datadonotfollowgammadistribution
k star (biascorrected) 1.116319 at 5% significancelevel
Thetahat 0.766516

Thetastar 0.782258 95% UCLs(AssumingGammaDistribution)
nuhat 273.4188 ApproximateGammaUCL 1.012787
nustar 267.9167 AdjustedGammaUCL 1.014601
Approx.ChiSquareValue (.05) 231.0044
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 230.5914 LillieforsTest Statisitic 0.238296

Lilliefors5% CriticalValue 0.08088
_' Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -2.465104
Maximumof logdata 1.308333 95% UCLs(AssumingLognormalDistribution)
Mean of logdata -0.634794 95% H-UCL 1.042755
StandardDeviationof logdata 0.981257 95% Chebyshev(MVUE) UCL 1.251238
Varianceof logdata 0.962866 97.5% Chebyshev(MVUE) UCL 1.423645

99% Chebyshev(MVUE) UCL 1.762305

95% Non-parametricUCLs
CLT UCL 1.009505
Adj-CLTUCL(Adjustedforskewness) 1.019578
Mod-tUCL(Adjustedforskewness) 1.012145
JackknifeUCL 1.010574
StandardBootstrapUCL 1.005407
Bootstrap-tUCL 1.022674

RECOMMENDATION Hairs BootstrapUCL 1.024357
DataareNon-parametric(0.05) PercentileBootstrapUCL 1.011375

BCABootstrapUCL 1.010792
Use95% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 1.234329

97.5% Chebyshev (Mean,Sd) UCL 1.390567
99% Chebyshev(Mean,Sd) UCL 1.697469



Vanadium

Data File Variable: Vanadium

Raw Statistics 120 Normal DistributionTestNumberof ValidSamples LillieforsTest Statisitic 0.098267
Numberof UniqueSamples 111! Lilliefors5% CriticalValue 0.08088
Minimum 20.9! Datanotnormalat 5% significancelevel
Maximum 104

Mean 48.47 95% UCL (AssumingNormalDistribution)
Median 46.85 Student's-tUCL 51.1561

StandardDeviation 17.749731
Variance 315.053! GammaDistributionTest
Coefficientof Variation 0.36621 A-DTest Statistic 0.389537
Skewness 0.846855 A-D5% CriticalValue 0.753117

K-STest Statistic 0.060073
GammaStatistics K-S5% CriticalValue 0.084319

k hat 7.879019 Datafollowgammadistribution
k star(biascorrected) 7.687599 at 5% significancelevel
Thetahat 6.151781
Thetastar 6.304959 95% UCLs(AssumingGammaDistribution)
nuhat 1890.965 ApproximateGammaUCL 51.21207
nustar 1845.024 AdjustedGammaUCL 51.24594
Approx.ChiSquareValue(.05) 1746.235
AdjustedLevelofSignificance 0.048 LognormalDistributionTest
AdjustedCh.iSquareValue 1745.081 LillieforsTestStatisitic 0.05721

Lilliefors5% CriticalValue 0.08088
Log-transformedStatistics Dataare Iognormalat 5% significancelevel

Minimumof log data 3.039749
Maximumof logdata 4.644391 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.816145 95% H-UCL 51.44994
StandardDeviationof logdata 0.363434 95% Chebyshev(MVUE) UCL 55,72793
Varianceoflogdata 0.132084 97.5% Chebyshev(MVUE) UCL 58.85466

99% Chebyshev.(MVUE)UCL 64.99653

95%Non-parametricUCLs
CLT UCL 51.13519

Adj-CLTUCL (Adjustedforskewness) 51.26904
Mod-tUCL (Adjustedforskewness) 51.17698
JackknifeUCL 51.1561

StandardBootstrapUCL 51.11947
Bootstrap-tUCL 51,15991

RECOMMENDATION Hall'sBootstrapUCL 51.28321
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 51.17917

BCABootstrapUCL 51.26417
Use APl)roximateGammaUCL 95%Chebyshev(Mean,Sd)UCL 55.53282

97.5% Chebyshev(Mean,Sd) UCL 58,58891
99% Chebyshev(Mean, Sd)UCL 64.592

l I



Zinc

DataFile Variable: Zinc

RawStatistics NormalDistributionTest

Numberof ValidSamples 1201 LillieforsTest Statisitic 0.22002
Numberof UniqueSamples 103 Lilliefors5% CriticalValue 0.08088
Minimum 27.5i Datanot normalat 5% significancelevel
Maximum 901

Mean 103.4842 95% UCL(AssumingNormalDistribution)
Median 96.1 Student's-tUCL 116.1035
StandardDeviation 83.38855
iVariance 6953.65 GammaDistributionTest
Coefficientof Variation 0.80581 A-DTest Statistic 2.276642
Skewness 7.476429 A-D5% CriticalValue 0.757059

K-STest Statistic 0.111717
GammaStatistics K-S 5% CriticalValue 0.084673

k hat 3;732732 Datadonotfollowgammadistribution
k star(biascorrected) 3.64497 at 5% significancelevel
Thetahat 27.72344
Thetastar 28.39095 95%UCLs(AssumingGammaDistribution)
nu hat 895.8558 ApproximateGammaUCL 112.1589
nu star 874.7927 Adiusted Gamma UCL 112.2676

Approx.ChiSquareValue(.05) 807.1332 .
AdjustedLevelof Significance 0.048 LognormalDistributionTest
AdjustedChiSquareValue 806.3519 LillieforsTestStatisitic 0.113701

Lilliefors5% CriticalValue 0.08088

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata 3.314186
Maximumof logdata 6.803505 95% UCLs(AssumingLognormalDistribution)
_ean of logdata 4.499529 95% H-UCL 110.5217
StandardDeviationof logdata 0.495878 95% Chebyshev(MVUE) UCL 122.7915
Varianceof logdata 0.245895 97.5%Chebyshev(MVUE) UCL 131.9485

99% Chebyshev(MVUE) UCL 149.9356

95% Non-parametricUCLs
CLT UCL 116.0053
Adi-CLTUCL(Adjustedforskewness) 121.5566
Mod-tUCL(Adjustedforskewness) 116.9694
JackknifeUCL 116.1035
StandardBootstrapUCL 115.904
Bootstrap-tUCL 125.9355

RECOMMENDATION Hall'sBootstrapUCL 172.0571
Dataare Non-parametric(0.05) PercentileBootstrapUCL 117.3917

BCA BootstrapUCL 122.7725
UseStudent's-tUCL 95% Chebyshev(Mean,Sd)UCL 136.6664
or Modified-tUCL 97.5% Chebyshev(Mean,Sd) UCL 151.023

99% Chebyshev(Mean,Sd)UCL 179.2256
] I I T



Statistical Data Summary and Selection of the 95% UCL
Surface Background Soil (0-2 feet bgs)

Approximate
Minimum Maximum Mean of Standard Chebyshev Distribution

Frequency Detected Detected Arithmetic Standard Log Deviation of Arithmetic Land's Gamma Limit on Dependent Final Basis for
of Value Value Mean Deviation Data Log Data 95% UCL 95% UCL 95% UCL 95% UCL 95% UCL 95% UCL Final

Chemical Detections (mg/kg) (mg/kg) (mg/kg) (mg/kg) (n_tg) (mg/kg) (mg/kg) (mg/kg) (ms/ks) (rag/kg) ProUCL Recommendation (ms/k8) (mg/kg) 95% UCL
Arsenic 15/19 0.435 15.6 3.00E+00 3.75E+00 5.92E-01 9.91E-01 4.49E+00 5.44E+00 4,60E+00 6.75E+00 Data are Iognormal (0.05) 5.44E+00 5.44E+00 Statistics
Cadmium 3/19 0.11 3.19 3.26E-01 7.04E-01 - 1.84E+00 9.91E-01 6.06E-01 4.75E-01 5.42E-01 1.03E+00 Data are Non-parametric (0.05) 1.03E+00 1.03E+00 Statistics

Acronyms/Abbreviations:
bgs - belowgroundsurface
mg/kg- milligramsper kilogram
UCL- upperconfidencelimit

Soil ProUCL0-2 background.xls/ProUCLSummary
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Statistical Data Summary and Selection of the 95% UCL

Surface Background Soil (0-2 feet bgs)

ProUCL Recommendation Mean Standard Deviation Mean of Log Data Standard Deviation of Log Data Stadent-t 95% UCL Land-H 95% UCL Gamma 95% UCL Nonparametric Chebyshev 95% UCL
'Arsenic'!a42 'Arsenic'!d8 'Arsenic'!d 10 'Arsenic'!d29 'Arseaic'!d30 'Arsenic'!i9 'Arsenic'!J29 'Arsenic'!i20 'Arsenic'!i44
'Cadmium'!a42 'Cadmium'!d8 'Cadmium'!d 10 'Cadmium'!d29 'Cadmium'!d30 'Cadmium'!i9 'Cadmium'!i29 'Cadmium'!i20 'Cadmium'!i44

Soil ProUCL0-2 backgmund.x_JPmUCLSummaP/



ARSENIC

Data File Variable: ARSENIC

RawStatistics Normal DistributionTest
'Number of Valid Samples 19 Shapiro-WilkTest Statisitic 0.654405
Number of UniqueSamples 19 Shapiro-Wilk5% CriticalValue 0.901
Minimum 0.34 Data not normal at 5% significancelevel
Maximum 15.6
Mean 2.998947 95% UCL (AssumingNormal Distribution)
Median :1.68 Student's-t UCL 4.489728
Standard Deviation 3.74736
Variance 14.04271 Gamma DistributionTest
Coefficientof Variation 1.249558 A-D Test Statistic 0.988623
Skewness 2.519569 A-D 5% Critical Value 0.766171

K-STestStatistic 0.261239!
Gamma Statistics K-S5% Critical Value 0.203757

k hat 1.124491 Datado not follow gamma distribution
k star (biascorrected) 0.982027 at 5% significancelevel
Theta hat 2.666939
Theta star 3.053834 95% UCLs (AssumingGamma Distribution)
nu hat 42.73064 ApproximateGamma UCL 4.599953
nu star 37.31703 AdjustedGamma UCL 4.779894
Approx.ChiSquare Value (.05) 24.3289
AdjustedLevel of Significance 0.03687 Lognormal DistributionTest
AdjustedChi Square Value 23.41303 Shapiro-WilkTest Statisitic 0.950384

Shapiro-Wilk5% Critical Value 0.901
Log-transformedStatistics Dataare Iognormalat 5% significance level

Minimumof log data -1.07881
Maximumof log data 2.747271 95% UCLs (AssumingLognormalDistribution)
Meanof log data 0.591731_ 95% H-UCL 5.438436
StandardDeviationof log data 0.991419 95% Chebyshev(MVUE) UCL 5.993524
Varianceof log data 0.982911 97.5% Chebyshev(MVUE) UCL 7.354058

99% Chebyshev(MVUE) UCL 10.02656

95% Non-parametricUCLs
CLT UCL 4.413034
Adj-CLTUCL (Adjustedfor skewness) 4.944014
Mod-t UCL(Adjustedfor skewness) 4.57255
Jackknife UCL 4.489728
Standard BootstrapUCL 4.365771
Bootstrap-tUCL 6.04799

5.667769RECOMMENDATION Hall'sBootstrapUCL
Dataare Iognormal(0.05) PercentileBootstrapUCL 4.530789

BCABootstrapUCL 4.990526
Use H-UCL 95% Chebyshev(Mean,Sd) UCL 6.746307

97.5%Chebyshev(Mean,Sd) UCL 8.367793
99%Chebyshev(Mean,Sd) UCL 11.55289



CADMIUM

Data File I Variable: CADMIUM

RawStatistics Normal DistributionTest
Numberof Valid Samples 19 Shapiro-WilkTest Statisitic 0.368769
Numberof UniqueSamples 18 Shapiro-Wilk5% CriticalValue 0.901
Minimum 0.04 Datanot normalat 5% significancelevel
Maximum 3.19
Mean 0.325816 95% UCL (AssumingNormal Distribution)
Median 0.1525 Student's-tUCL 0.605787
Standard Deviation 0.703762
Variance 0.495281 Gamma DistributionTest
Coefficientof Variation 2.16 A-D Test Statistic 2.414817
Skewness 4.160432 A-D 5% CriticalValue 0.776151

K-STest Statistic 0.367249
Gamma Statistics K-S 5% Critical Value 0.205603

k hat 0.818832 Data do notfollowgammadistribution
k star (biascorrected) 0.724631 at 5% significancelevel
Theta hat 0.397903
Theta star 0.44963 95%UCLs (AssumingGamma Distribution)
nu hat 31.11562 ApproximateGamma UCL 0.541592
nu star 27.53596 AdjustedGammaUCL 0.567004
Approx.ChiSquareValue(.05) 16.56533
AdjustedLevelof Significance 0.03687 LognormalDistributionTest
AdjustedChi SquareValue 15,8229 Shapiro-WilkTest Statisitic 0.841438

Shapiro-Wilk5% CriticalValue 0.901
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimumof logdata -3.218876 ..
Maximumof logdata 1.160021 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -1.84402 95%H-UCL 0.475232
StandardDeviationof logdata 0.990547 95% Chebyshev (MVUE)UCL 0.523936
Varianceof logdata 0.981183 97.5% Chebyshev(MVUE)UCL 0.642813

99%Chebyshev(MVUE) UCL 0.876323

95% Non-parametricUCLs
CLT UCL 0.591384
Adj-CLTUCL (Adjustedfor skewness) 0,756045

........ Mod-tUCL (Adjustedfor skewness) 0.631471
JackknifeUCL 0.605787

Standard Bootstrap UCi. 0.586492
Bootstrap-tUCL 1.765302

RECOMMENDATION Hall's BootstrapUCL 1.443828
Data are Non-parametric(0.05) PercentileBootstrapUCL 0.635237

BCA BootstrapUCL 0.821553
Use 95%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 1.02957_]

97.5% Chebyshev(Mean,Sd) UCL 1.33409_
99% Chebyshev(Mean,Sd) UCL 1.932263
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Statistical Data Summary and Selection of the 95% UCL

Vadoee Zone Background Soil (0-7 feet bgs)

Approximate
Minimum Maximum Mean of Standard Chebyshev Distribution

Frequency Detected Detected Arithmetic Standard Log Deviation of Arithmetic Land's Gamma Limit on Dependent Final Basis for
of Value Value Mean Deviation Data Log Data 95% UCL 95% UCL 95%UCL 95% UCL 95% UCL 95% UCL Final

Chemical Detections (ms/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (m_,/ks) (m_) (m_) (mg/kg) ProUCL Recommendation (m_) (mg/kg) 95% UCL
Antimony 16/51 0.7 8.6 1.99E+00 1.77E+00 2.59E-01 1.01E+00 2.41E+00 3.02E+00 2,48E+00 3.08E+00 Data are Non-parametric (0.05) 3.08E+00 3.08E+00 Statistics
Arsenic 41/51 0.435 15.6 2.57E+00 2.73E+00 5.75E-01 8.40E-01 3.21E+00 3.27E400 3.15E+00 4.23E+00 Data are Non-parametric (0.05) 4.23E+00 4.23E+00 Statistics
Barium 51/51 6.91 156 4.18E+01 2.67E+01 3.58E+00 5.51E-01 4.80E+01 4.83E+01 4.78E+01 5.81E+01 Data are Non-parametric (0.05) 5.81E+01 5.81E+01 Statistics
_eryllium 26/51 0.246 1.47 4.97E-01 3.53E-01 -9.80E-01 8.09E-01 5.80E-01 6.64E-01 5.94E-01 7.12E-01 Data follow gamma disUribution (0.05) 5.94E-01 5.94E-01 Statistics
2admium I 1/51 0.1 3.19 3.41E-01 5.76E-01 -1.72E+00 1.02E+00 4.76E-01 4,25E-01 4.44E-01 6.92E 01 Data are Non-parametric (0.05) 6.92E-01 6.92E-01 Statistics
2hromium 51/51 15.6 66.7 3.05E+01 1.02E+01 3.37E+00 3.03E-01 3.29E+01 3.28E+01 3.28E+01 3.67E+01 Data are Non-parametric (0.05) 3.67E+01 3.6713+01 Statistics
2obalt 45/51 3.02 49.7 6,19E+00 6.96E+00 1.60E+00 5.57E-01 7.82E+00 6.74E+00 7.26E+00 1.04E+01 Data are Non-parametric (0.05) 1.04E+01 1.04E+01 Statistics
Sopper 48151 3.12 49,1 9.82E+00 9.64E+00 2.04E+00 6.08E-01 1,2IE+01 1.10E+01 1.16E+01 1.57E+01 Data are Non-parametric (0.05) 1.57E+01 1,57E+01 Statistics
h'on 51/51 4500 27900 1.02E+04 5.02E+03 9.14E+00 4.06E-01 1.14E+04 1.13E+04 1.13E+04 1.33E+04 Data are Non-parametric (0.05) 1.33E+04 i.33E+04 Statistics
-cad 47151 0.474 165 9.87E+00 2.47E+01 1.42E+00 1.09E+00 1.57E+01 1.08E+01 1.34E+01 2.50E+01 Data are Non-parametric (0.05) 2.50E+01 2.50E+01 Statistics
_lercury 6/50 0.057 2.71 1.25E-01 3.79E-01 -2.78E+00 8.12E-01 2.15E-01 1.11E-01 1.65E-01 3.59E-01 Data are Non-parametric (0.05) 3.59E_01 3.59E-01 Statistics
Vlolybdenum 0/16 NIA N/A N/A N/A N/A N/A NIA NIA NtA NIA NIA NIA N/A N/A
'4ickel 51/51 11.5 80.4 2.76E+01 1.24E+01 3.25E+00 3.44E-01 3.05E+01 2.98E+01 3.01E+01 3.5 IE+01 Data are Non-parametric (0.05) 3.5 IE+01 3.51E+01 Statistics
_elenium 0/51 N/A N/A N/A N/A N/A N/A N/A NIA N/A N/A N/A N/A N/A N/A
I'hallium 0/51 N/A N/A N/A N/A N/A N/A N/A NIA NIA N/A NIA NIA NIA N/A

Canadium 51/51 10.5 55.3 2.27E+01 9.3IE+00 3.06E+00 3.54E*01 2.49E+01 2.47E+01 2,48E+01 2.84E+01 Data are Iognormal (0.05) 2.47E+01 2.47E+01 Statistics
(inc 50/51 9.98 191 2.73E+01 2,66E+01 3.12E+00 5.24E-01 3.36E+01 2.99E+01 3,16E+01 4.36E+01 Data areNon-parametric (0.05) 4.36E+01 4.36E+01 Statistics

Acronyms/Abbreviations:
bgs- belowgroundsurface
mg/kg- milligramsperkilogram
UCL- upperconfidencelimit

Soil ProUCL 0-8 background.xislPmUCLSumma_/
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ANTIMONY

Data File Variable: ANTIMONY

RawStatistics NormalDistributionTest
Number of Valid Samples 51 LillieforsTest Statisitic 0.267463
Number of UniqueSamples 32 Lilliefors5% CriticalValue 0.124065
Minimum 0.23 Data notnormal at 5% significancelevel

Maximum 8.6
Mean 1,993529 95% UCL(AssumingNormalDistribution)
Median 1.3 Student's-tUCL 2.409627
Standard Deviation 1,773091
Variance 3,143852 Gamma DistributionTest

Coefficientof Variation 0,889423 A-D Test Statistic 1.146455
Skewness 1.423837 A-D 5% Critical Value 0.772319

K-STest Statistic 0.164314
Gainma Statistics K-S 5% CriticalValue 0.126981

k hat 1.3028.2 Data do not followgamma distribution
k star (biascorrected) 1.239255 at 5% significancelevel
Theta hat 1.530165

Theta star 1.608651 95% UCLs (AssumingGamma Distribution)
nu hat 132.8876 ApproximateGamma UCL 2.48434
nu star 126.404 Adjusted Gamma UCL 2.500355

Approx.ChiS..cj.uareValue (.05) 101.4314 .
AdjustedLevelof Significance 0.045294 LognormalDistributionTest
AdjustedChi SquareValue 100,7818 LillieforsTest Statisitic 0.135202

Lilliefors5% Critical Value 0,12406`=

Ip,_ Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata -1.469676
Maximumof logdata 2.151762 95% UCLs(AssumingLognormalDistribution)
Mean of logdata 0.259378 95% H-UCL 3.021735
StandardDeviationof logdata 1.013732 95% Chebyshev(MVUE) UCL 3.69497,=
Varianceof logdata 1.027653 97.5% Chebyshev(MVUE) UCL 4.370069

99% Chebyshev(MVUE) UCL 5.69616

.... 95% Non-parametricUCLs
CLT UCL 2140191e

Adj-CLTUCL(Adjustedforskewness) 2.454811
Mod-tUCL(Adjustedforskewness) 2.417877
JackknifeUCL 2.409627
StandardBootstrapUCL 2.398384
Bootstrap-tUCL 2.4870,t

RECOMMENDATION Hall'sBootstrapUCL 2.4941
Dataare Non-parametric(0.05) PercentileBootstrapUCL 2.416765

BCABootstrapUCL 2.453922
Use 97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd)UCL 3.075767

97.5% Chebyshev(Mean,Sd) UCL 3.544053
99%Chebyshev(Mean,Sd)UCL 4.46390_
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ARSENIC

Variable: ARSENICData File I

RawStatistics Normal DistributionTest
_lumberof ValidSamples 51 LillieforsTest Statisitic 0.29368
Numberof UniqueSamples 46 Lilliefors5% CriticalValue 0.124065
Minimum 0.295 Data not normal at 5% significancelevel
Maximum 15.6
Mean 2.568176 95% UCL(Assuming NormalDistribution)
Median 1.68 Student's-t UCL 3.207957
Standard Deviation 2.726257
Variance 7.432475 Gamma DistributionTest
Coefficientof Variation 1.061553 A-D Test Statistic 1.67438
Skewness 2.841618 A-D 5% Critical Value 0.767362

K-STest Statistic 0.193611
Gamma Statistics K-S 5% Critical Value 0.126418

k hat 1.503941 Data do not follow gamma distribution
k star (bias corrected) 1.428546 at 5% significance level
Theta hat 1.707631

Thetastar 1.797756 95% UCLs (AssumingGamma Distribution)
nu hat 153.402 ApproximateGamma UCL 3.149706
nu star 145.7117 AdjustedGamma UCL 3.168513
Approx.ChiSquareValue (,05) 118.809
AdjustedLevelof Significance 0.045294 LognormalDistributionTest
AdjustedChi SquareValue 118.1038 LillieforsTest Statisitic 0.130747

Lilliefors5% Critical Value 0.124065
Log-transformedStatistics Data not Iognormalat 5% significancelevel

Minimumof logdata -1.22078
Maximumof logdata 2.747271 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 0.575275 95% H-UCL 3.265653
StandardDeviationof logdata 0.8401 95% Chebyshev(MVUE) UCL 3.960914
Varianceof logdata 0.705768 97,5% Chebyshev(MVUE) UCL 4.590143

99% Chebyshev(MVUE) UCL 5.826143

95% Non-parametricUCLs
CLT UCL 3.196103
Adj-CLTUCL (Adjustedforskewness) 3.358412
Mod-tUCL (Adjustedforskewness) 3.233274
JackknifeUCL 3.207957
StandardBootstrapUCL 3.194877
Bootstrap-tUCL 3.51351

RECOMMENDATION Hall'sBootstrapUCL 3.615006
DataareNon-parametric(0.05) PercentileBootstrapUCL 3.206961

BCABootstrapUCL 3.421902
Use95% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 4.232196

97.5% Chebyshev(Mean,Sd) UCL 4.952219
99% Chebyshev(Mean,Sd) UCL 6.366564



BARIUM

Data File Variable: BARIUM

Raw Statistics NormalDistributionTest
Number of ValidSamples 51 LillieforsTestStatisitic 0.245723
Numberof UniqueSamples 50 Lilliefors5% CriticalValue 0.124065
Minimum 6.91 Datanotnormalat 5% significancelevel
Maximum 1561
Mean 41.77078 95% UCL (AssumingNormalDistribution)
Median 32.4 Student's-tUCL 48.03646
StandardDeviation 26.69952
Variance 712.8642 GammaDistributionTest
CoefficientofVariation 0.639191 A-DTest Statistic 1.853192
Skewness 2.115211 A-D5% CriticalValue 0.755707

K-S TestStatistic 0.187446
GammaStatistics K-S 5% CriticalValue 0.124955

k hat 3.377317 Datadonotfollowgammadistribution
k star (biascorrected) 3.191723 at 5% significancelevel
Thetahat 12.36804
Thetastar 13.08722 95% UCLs(AssumingGammaDistribution)
nuhat 344.4863 ApproximateGammaUCL 47.75783
nustar 325.5558 AdjustedGammaUCL 47.94403
Approx.ChiSquareValue(.05) 284.7433
AdjustedLevelofSignificance 0.045294 LognormalDistributionTest
AdjustedChiSquareValue 283.6374 LillieforsTest Statisitic 0.150362

Lilliefors5% CriticalValue 0.124065

Log-transformedStatistics Data not Iognormalat 5% significancelevel
Minimumof logdata 1.93297
Maximumof logdata 5.049856 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.576906 95% H-UCL 48.2987
StandardDeviationof logdata 0.550772 95% Chebyshev(MVUE) UCL 56.26913
Varianceof logdata 0.30335 97.5% Chebyshev(MVUE) UCL 62.66887

99% Chebyshev(MVUE) UCL 75.23991

95% Non-parametricUCLs
CLT UCL 47.92037
Adj-CLTUCL(Adjustedfor skewness) 49.1035._
Mod-tUCL(Adjustedforskewness) 48.22102
JackknifeUCL 48.03646
StandardBootstrapUCL 47.86124
Bootstrap-tUCL 49.65649

RECOMMENDATION Hall'sBootstrapUCL 49.9936
Dataare Non-parametric(0.05) PercentileBootstrapUCL 47.71569

BCABootstrapUCL 49.53157
Use 95% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 58.06731

97.5% Chebyshev(Mean,Sd) UCL 65.11883
99% Chebyshev(Mean,Sd) UCL 78.9701

I



BERYLLIUM

Data File Variable: BERYLLIUM

RawStatistics NormalDistributionTest
Numberof ValidSamples 51 LillieforsTestStatisitic 0.15708
Numberof UniqueSamples 45 Lilliefors5% CriticalValue 0.124065
Minimum 0.075 Datanot normal at 5% significance level
Maximum 1.47

Mean 0.496598 95% UCL (AssumingNormal Distribution)
Median 0.38 Student's-tUCL 0.579533
Standard Deviation 0.353405
Variance 0.124895 Gamma DistributionTest
Coefficientof Variation 0.711653 A-D Test Statistic 0.485771
Skewness 0.99173 A-D5% CriticalValue 0.763464

K-STest Statistic 0.091292
Gamma Statistics K-S 5% Critical Value 0.12589

k hat 1.937119 Datafollow gamma distribution
k star (biascorrected) 1.836243 at 5% significancelevel
Theta hat 0.256359
'Theta star 0.270442 95% UCLs(AssumingGamma Distribution)
nu hat 197.5862 ApproximateGamma UCL 0.593819
nu star 187.2968 AdjustedGammaUCL 0.596919
Approx.Chi Square Value (.05) 156.6323
AdjustedLevelof Significance 0.045294 LognormalDistributionTest
AdjustedChi SquareValue 155.8188 LillieforsTest Statisitic 0.128856

Lilliefors5% CriticalValue 0.124065
Log-transformedStatistics Datanot Iognormalat5% significancelevel

Minimumof logdata -2.590267
Maximumof logdata 0.385262 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -0.979766 95%H-UCL 0.663798
StandardDeviationof logdata 0.809148 95%Chebyshev(MVUE) UCL 0.802869
Varianceoflogdata 0.654721 97.5%Chebyshev(MVUE) UCL 0.926802

99% Chebyshev(MVUE) UCL 1.170244

95% Non-parametricUCLs
CLT UCL 0.577996
Adj-CLTUCL (Adjustedfor skewness) 0.585339
Mod-tUCL (Adjustedforskewness) 0.580678
JackknifeUCL 0.579533
StandardBootstrapUCL 0.576651
Bootstrap-tUCL 0.586945

RECOMMENDATION Hall'sBootstrapUCL 0.586818
Datafollowgammadistribution(0.05) PercentileBootstrapUCL 0.576853

BCABootstrapUCL 0.584373
UseApproximateGammaUCL 95% Chebyshev(Mean,Sd) UCL 0.712305

97.5% Chebyshev(Mean,Sd) UCL 0.805642
99% Chebyshev(Mean,Sd) UCL 0.988984

I I



CADMIUM

Data File Variable: CADMIUM"

RawStatistics NormalDistributionTest
Number of ValidSamples 51 LillieforsTest Statisitic 0.328635
Numberof UniqueSamples 41 Lilliefors5% CriticalValue 0.124065
Minimum 0.04 Data not normal at 5% significancelevel
Maximum 3.19

Mean 0.340608 95% UCL(AssumingNormal Distributioni
Median 0.158 Student's-t UCL 0.475768
StandardDeviation 0.575948
Variance 0.331716 Gamma DistributionTest
Coefficientof Variation 1.69094 A-D Test Statistic 3.380001
Skewness 3.774817 A-D 5% CriticalValue 0.784487

K-STest Statistic 0.282421
Gamma Statistics K-S5% Critical Value 0.128332

k hat 0.913639 Datadonotfollowgammadistribution
k star (biascorrected) 0.872968 at 5% significancelevel ...
Theta hat 0.372803
Theta star 0.390172 95% UCLs (AssumingGamma Distribution)
nu hat 93.19119 ApproximateGammaUCL 0.444163
nu star 89.04269 AdjustedGamma UCL 0.447628
Approx.ChiSquareValue (.05) 68.28272
AdjustedLevel of Significance 0.045294 LognormalDistributionTest
AdjustedChi Square Value 67.75416 LillieforsTest Statisitic 0,204057

Lilliefors5% CriticalValue 0.124065

Log-transformedStatistics Datanot Iognormalat 5% significancelevel
Minimumof logdata -3.218876
IMaximumof logdata 1.160021 95% UCLs(AssumingLognormalDistribution)
Mean of log data -1.715703 95% H-UCL 0,424933
StandardDeviationof log data 1-.022705 95% Chebyshev(MVUE) UCL.... 0.519634
Varianceof logdata 1.045926 97.5%Chebyshev(MVUE) UCL 0.615182

99%Chebyshev(MVUE) UCL 0,802868

95% Non-parametricUCLs
CLT UCL 0,473263
Adj-CLT UCL(Adjustedforskewness) 0,518813
Mod-tUCL(Adjustedfor skewness) 0.482872
Jackknife UCL 0.475768
Standard BootstrapUCL 0.470508
Bootstrap-tUCL 0.659987

RECOMMENDATION Hall'sBootstrapUCL 0.722407
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.4835

BCA BootstrapUCL 0.525186
Use 97.5%Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean, Sd) UCL 0.692148

97.5% Chebyshev(Mean, Sd) UCL 0.844259
99% Chebyshev(Mean,Sd) UCL 1.143053



CHROMIUM

Data File Variable: CHROMIUM

t RawStatistics Normal DistributionTest

Number of Valid Samples 51 LillieforsTest Statisitic 0.197276
Number of unique Samples 46 Lilliefors5% Critical Value 0.124065
_inimum 15.6 Data not normal at 5% significancelevel
Maximum 66.7
Mean 30.47647 95% UCL (AssumingNormal Distribution)
Median 28.4 Student's-t UCL 32.87533
StandardDeviation 10.22212
Variance 104.4918 Gamma DistributionTest
Coefficientof Variation 0.33541 A-D TestStatistic 1.01798
Skewness 1.563858 A-D 5% Critical Value 0.749623

K-STest Statistic 0.154483
Gamma Statistics K-S 5% Critical Value 0.124138

k hat 10.73035 Data do not follow gamma distribution
k star (bias corrected) 10.11222 at 5% significancelevel
Theta hat 2.840213
Theta star 3.013826 95% UCLs(Assuming Gamma Distribution)
nu hat 1094.495 ApproximateGamma UCL 32.81719
nu star 1031.447 AdjustedGammaUCL 32.88759
Approx.ChiSquare Value (.05) 957.8775
AdjustedLevel of Significance 0.045294i LognormalDistributionTest
AdjustedChi Square Value 955.8272 LillieforsTest Statisitic I 0.13312

Lilliefors5% Critical Value 0.124065
Log-transformedStatistics Datanot Iognormalat 5% significancelevel

_inimumof logdata 2.747271
Maximumof logdata 4.200205 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.369635 95% H-UCL 32.8198
StandardDeviationof logdata 0.30295 95% Chebyshev(MVUE)UCL 36.13391
Varianceof logdata 0.091778 97.5% Chebyshev(MVUE)UCL 38.6131

99% Chebyshev(MVUE) UCL 43.48298

95% Non-parametricUCLs
CLT UCL 32.83089
Adj-CLTUCL (Adjustedforskewness) 33.16581
Mod-tUCL (Adjustedforskewness) 32.92758
JackknifeUCL 32.87533
StandardBootstrapUCL 32.73243
Bootstrap-tUCL 33.34226

RECOMMENDATION Hall'sBootstrapUCL 33.22528
DataareNon-parametric(0.05) PercentileBootstrapUCL 32.94706

BCABootstrapUCL 33.24314
UseStudent's-tUCL 95% Chebyshev(Mean,Sd) UCL 36.71573
or Modified-tUCL 97.5% Chebyshev(Mean,Sd) UCL 39.41546

99% Chebyshev(Mean,Sd) UCL 44.7185_
!



COBALT

Data File Variable: COBALT

Raw Statistics Normal DistribuiionTest
Number of Valid Samples 51 LillieforsTestStatisitic 0.288257
I_lumberof UniqueSamples 45 Lilliefors5% CriticalValue 0.124065
Minimum 2.08 Datanot normal at 5% significancelevel
Maximum 49.7
Mean 6.187745 95% UCL (AssumingNormal Distribution)
Median 4.351 Student's-tUCL I 7.821813
Standard Deviation 6.963153
Variance 48.4855 Gamma DistributionTest
Coefficientof Variation 1.125314 A-D Test Statistic 3.574097
Skewness 5.274462 A-D 5% CriticalValue 0.760448

K-STest Statistic 0.215622
Gamma Statistics K-S 5% Critical Value 0.125528

k hat 2.417592 Data do not follow gammadistribution
k star (bias corrected) 2.288453 at 5% significancelevel
Theta hat 2.559466
Theta star 2.703899 95% UCLs(AssumingGamma Distribution)
nu hat 246.5944 ApproximateGamma UCL 7.256311
nu star 233.4222 AdjustedGamma UCL 7.290018
Approx.ChiSquare Value(.05) 199.0484
Adjusted Levelof Significance 0.045294 LognormalDistributionTest
AdjustedChi SquareValue 198.128 LillieforsTest Statisitic 0.162766

Lilliefors5% CriticalValue 0.124065

Log-transformedStatistics DatanotIognormalat 5% significancelevel
Minimumof logdata 0.732368
Maximumof logdata 3.906005 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 1.601722 95% H-UCL 6.737082
StandardDeviationof logdata 0,556919 95% Chebyshev(MVUE) UCL 7.857992
Varianceof logdata 0.310159 97,5% Chebyshev(MVUE) UCL 8.75985

99% Chebyshev(MVUE) UCL 10.53137

95% Non-parametricUCLs
CLT UCL 7.791537
Adj-CLTUCL (Adjustedforskewness) 8.561012
Mod-tUCL (Adjustedforskewness) 7.941836
JackknifeUCL 7.821813
StandardBootstrapUCL 7.755301
Bootstrap-tUCL 10.68566

RECOMMENDATION Hall'sBootstrapUCL 14.46981
Dataare Non-parametric(0.05) PercentileBootstrapUCL 7.922745

BCABootstrapUCL 9.081275
Use95% Chebyshev(Mean,Sd) UCL 95%Chebyshev(Mean,Sd)UCL 10.43783

97.5%Chebyshev(Mean,Sd) UCL 12.27685
99%Chebyshev(Mean,Sd)UCL 15.88924

I



COPPER

Data File Variable: COPPER

Raw Statistics NormalDistributionTest

Number of Valid Samples 51 LillieforsTest Statisitic 0.3071§9
Number of UniqueSamples 48 Lilliefors5% Critical Value 0.124065
Minimum 3.12 Datanotnormalat5% significancelevel
Maximum 49.1
Mean 9.819216 95% UCL(AssumingNormal Distribution)
Median 6.9 Student's-tUCL 12.08248
Standard Deviation 9.644288
Variance 93.01228 Gamma DistributionTest
Coefficientof Variation 0.982185 A-D Test Statistic 4.014161
Skewness 3.049607 A-D 5% Critical Value 0.76157

K-STest Statistic 0.244743
Gamma Statistics K-S 5% CriticalValue 0.125658

k hat 2.226401 Data do not followgamma distribution
k star (biascorrected) 2.108508 at 5% significancelevel
Theta hat 4.410353

Theta star 4.656949 95% UCLs(AssumingGamma Distribution)
nu hat 227.0929 ApproximateGamma UCL 11.59553
nu star 215.0679 AdjustedGammaUCL 11.65178
Approx.ChiSquareValue(.05) 182.1217
Adjusted Levelof Significance 0.045294 LognormalDistributionTest
AdjustedChi SquareValue 181.2425 LillieforsTest Statisitic 0.189524

Lilliefors5% CriticalValue 0.124065
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimum of log data 1.137833
Maximum of log data 3.893859 95% UCLs (AssumingLognormalDistribution)
Mean of log data 2.043264 95% H-UCL 10.97816
Standard Deviationof log data 0.607971 95% Chebyshev(MVUE) UCL 12.92295
Varianceof logdata 0.369629 97.5% Chebyshev(MVUE) UCL 14.51543

99% Chebyshev(MVUE) UCL 17.64353

95% Non-parametricUCLs
CLT UCL 12.04054
Adj-CLTUCL (Adjustedfor skewness) 12.65675
Mod-t UCL(Adjustedfor skewness) 12.17859
Jackknife UCL 12.08248
StandardBootstrapUCL 11.98587
Bootstrap-tUCL 13.41112

RECOMMENDATION Hall'sBootstrapUCL 12.69654
Data are Non-parametric(0.05) PercentileBootstrapUCL 12.16784

BCA BootstrapUCL 12.62078
Use95% Chebyshev(Mean, Sd) UCL 95%Chebyshev(Mean,Sd) UCL 15.70578

97.5%Chebyshev(Mean, Sd) UCL 18.2529
99% Chebyshev(Mean,Sd) UCL 23.25623

]



IRON

Data File Variable: IRON

RawStatistics Normal DistributionTest
Numberof Valid Samples 51 LillieforsTest Statisitic 0.249835
Numberof UniqueSamples 50 Lilliefors5% CriticalValue 0.124065
Minimum 4500 Datanotnormalat5% significancelevel
_laximum 27900

Mean 10223.33 95% UCL (AssumingNormal Distrib.ution)
Median 8520 Student's-tUCL 11401.58
StandardDeviation 5020.791
Variance 25208339 Gamma DistributionTest
Coefficientof Variation 0.491111 A-D Test Statistic 1.83039
Skewness 1.966052 A-D5% CriticalValue - 0.753066

K-STest Statistic 0.207251
GammaStatistics K-S 5% CriticalValue 0.124463

k hat 5.73152 Data donotfollowgammadistribution
k star (biascorrected) 5.407443 at.5% significancelevel
Theta hat 1783.704

Theta star 1890.604 95% UCLs (AssumingGamma Distribution)
nu hat 584.615 ApproximateGamma UCL 11321.07
nustar 551.5592 AdjustedGammaUCL 11354.61
_Approx.ChiSquareValue(.05) 498.0777
AdjustedLevelof Significance 0.045294 Lognormai[_istributionTest
AdjustedChiSquareValue 496.6066 LillieforsTest Statisitic 0.178481

Lilliefors5% CriticalValue 0.124065
Log-transformedStatistics DatanotIognormalat 5% significancelevel

Minimum of log data 8.411833
Maximum of log data 10.23638 95% UCLs(AssumingLognormalDistribution)
Mean of logdata 9.142662 95% H-UCL 11262.58
Standard Deviationof log data 0.405806 95% Chebyshev(MVUE) UCL 12724.02
Varianceof logdata 0.164678 97.5% Chebyshev(MVUE) UCL 13846.44

99% Chebyshev(MVUE) UCL 16051.2

95% Non-parametricUCLs
CLT UCL 11379.75
Adj-CLTUCL (Adjustedfor skewness) 11586.56
Mod-t UCL (Adjustedfor skewness) 11433.84
JackknifeUCL 11401.58
StandardBootstrapUCL 11362.15
Bootstrap-tUCL 11702.29

RECOMMENDATION Hall's BootstrapUCL 11752
Dataare Non-parametric(0.05) PercentileBootstrapUCL 11377.45

BCA BootstrapUCL "11565.29
UseStudent's-tUCL 95% Chebyshev(Mean,Sd) UCL 13287.86
or Modified-tUCL 97.5%Chebyshev(Mean, Sd) UCL 14613.89

99%Chebyshev(Mean,Sd) UCL 17218.61
F I
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LEAD

Data File Variable: LEAD

Raw Statistics Normal DistributionTest
Number of ValidSamples 51 LiUieforsTest Statisitic 0.354473
Number of UniqueSamples 49 Liiliefors5% CriticalValue 0.124065
Minimum 0.474 Datanot normal at 5% significancelevel
Maximum 165
Mean 9.872235 95% UCL (AssumingNormal Distribution)
Median 3.1 Student's-tUCL 15.66938
StandardDeviation 24.70302
Variance 610.2393 Gamma DistributionTest
Coefficientof Variation 2.502272 A-D Test Statistic 4.56027
Skewness 5.462908 A-D 5% Critical Value 0.797791

K-STest Statistic 0.222484
Gamma Statistics K-S 5% Critical Value 0.129704

ik hat 0.69616 Data do not follow gamma distribution
ik star (biascorrected) 0.668281 at 5% significancelevel
IThetahat 14.18099
Theta star 14.77257 95% UCLs(AssumingGamma Distribution)
nu hat 71.00832 ApproximateGamma UCL 13.41629
nu star 68.16469 AdjustedGamma UCL 13.53761
Approx.ChiSquare Value (.05) 50.15826
AdjustedLevelof Significance 0.045294 LognormalDistributionTest
AdjustedChi Square Value 49.70877! LillieforsTest Statisitic 0.150783

Lilliefors5% Critical Value 0.124065

Log-transformedStatistics Data notIognormalat 5% significancelevel
Minimumof logdata -0.746548
Maximumof logdata 5.105945 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 1.420948 95% H-UCL 10.79888
StandardDeviationoflogdata 1.086472 95% Chebyshev(MVUE) UCL 13.19536
Varianceof logdata 1.180421 97.5% Chebyshev(MVUE) UCL 15.72903

99% Chebyshev(MVUE) UCL 20.70592

95% Non-parametricUCLs
CLT UCL 15.56197
Adj-CLTUCL(Adjustedforskewness) 18.38935
Mod-tUCL (Adjustedfor skewness) 16.1104
JackknifeUCL 15.66938
StandardBootstrapUCL 15.69511
Bootstrap-tUCL 31.62933

RECOMMENDATION Hall'sBootstrapUCL 37.58374
Dataare Non-parametric(0.05) PercentileBootstrapUCL 16.19353

BCABootstrapUCL 19.13745
Use 97.5%Chebyshev(Mean,Sd)UCL 95% Chebyshev(Mean,Sd) UCL 24.95017

97.5% Chebyshev(Mean,Sd) UCL 31.4744
99% Chebyshev(Mean,Sd) UCL 44.28999



MERCURY

DataFile Variable: MERCURY

RawStatistics NormalDistributionTest
Number of Valid Samples 50 Shapiro-WilkTest Statisitic 0.237086
Number of UniqueSamples 31 Shapiro-Wilk5% CriticalValue 0.947
Minimum 0.0235 Data not normalat 5% significancelevel
Maximum 2.71
Mean 0.12483 95% UCL(AssumingNormal Distribution)
Median 0.0525 Student's-tUCL 0.214809
StandardDeviation 0.3795
Variance 0.14402 Gamma DistributionTest
Coefficientof Variation 3.040134 A-D Test Statistic 6.995595
Skewness 6.730482 A-D 5% Critical Value 0.788125

K-STest Statistic 0.347287
Gamma Statistics K-S5% CriticalValue 0.129814

[k hat 0.847558 Datado not follow gamma distribution
k star (biascorrected) 0.810038 at 5% significancelevel
Theta hat 0.147282
Theta star 0.154104 95% UCLs (AssumingGamma Distribution)
nu hat 84.75577 ApproximateGamma UCL 0.165059
nu star 81.00376 AdjustedGamma UCL 0.166444
Approx.ChiSquare Value (.05) 61.261
Adjusted Levelof Significance 0.0452 LognormalDistributionTest
AdjustedChi Square Value 60.75129 Shapiro-WilkTest Statisitic 0.806376

Shapiro-Wilk5% CriticalValue 0.947
Log-transformedStatistics DatanotIognormalat5% significancelevel

Minimumof logdata -3.750755
Maximumof logdata 0.996949 95% UCLs(AssumingLognormalDistribution)
Meanof logdata -2.775806 95%H-UCL 0.110831
StandardDeviationof logdata 0.811667 95%Chebyshev(MVUE) UCL 0.134111
Varianceof logdata 0.658803 97.5%Chebyshev(MVUE) UCL 0.154988

. 99%Chebyshev(MVUE) UCL 0.195996

95% Non-parametricUCLs
CLT UCL 0.213108
Adj-CLTUCL (Adjustedforskewness) 0.267693
Mod-tUCL (Adjustedforskewness) 0.223324
JackknifeUCL 0.214809

StandardBootstrapUCL 0.21326
Bootstrap-tUCL 0.86405

RECOMMENDATION Hall'sBootstrapUCL 0.570525
Dataare Non-parametric(0.05) PercentileBootstrapUCL 0.22687

BCABootstrapUCL 0.30861
Use95% Chebyshev(Mean,Sd) UCL 95% Chebyshev(Mean,Sd) UCL 0.358769

97.5% Chebyshev(Mean,Sd) UCL 0.459995
99% Chebyshev(Mean,Sd) UCL 0.658834
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NICKEL

DataFile Variable: NICKEL

Raw Statistics Normal DistributionTest
Numberof Valid Samples 51 LillieforsTest Statisitic 0.322647
Numberof UniqueSamples 42 Lilliefors5% CriticalValue 0.124065
Minimum 11.5 Data not normal at 5% significancelevel
Maximum 80.4
Mean 27.57255 95% UCL(Assuming NormalDistribution)
Median 23.8 Student's-tUCL 30.48479
Standard Deviation 12.40974
Variance 154.0016 Gamma DistributionTest
Coefficientof Variation 0.450076 A-D Test Statistic 4.50559
Skewness 2.555253 A-D 5% Critical Value 0.751674

K-STest Statistic 0.27391
Gamma Statistics K-S 5% Critical Value 0.124336

k hat 7.512269 Datado not follow gamma distribution
k star (bias corrected) 7.083442 at 5% significancelevel
Theta hat 3.670336
Theta star 3.892535 95% UCLs(AssumingGamma Distribution)
nu hat 766.2514 ApproximateGamma UCL 30.13249
nu star 722.5111 AdjustedGainma UCL 30.21013
Approx.ChiSquareValue (.05) 661.1292
AdjustedLevelof Significance 0.045294 LognormalDistributionTest
AdjustedChiSquareValue 659.4303 LillieforsTest Statisitic 0.244078

Lilliefors5% Critical Value 0.124065

Log-transformedStatistics Datanot Iognormalat 5% significancelevel
Minimumof log data 2.442347
Maximumof log data 4.387014 95% UCLs (AssumingLognormalDistribution)
Meanof log data 3.248789 95% H-UCL 29.81073
StandardDeviationof log data 0.344292 95% Chebyshev(MVUE) UCL 33.176
Variance of log data 0.118537 97.5% ChebYshev(MVUE) UCL 35.71921

99% Chebyshev(MVUE) UCL 40.71486

95%Non-parametricUCLs
CLT UCL I 30.43083
Adj-CLT UCL (Adjustedfor skewness) 31.09519
Mod-t UCL (Adjustedfor skewness) 30.58841
Jackknife UCL 30.48479
StandardBootstrapUCL 30.42144
Bootstrap-tUCL 31.59572

RECOMMENDATION Hall's BootstrapUCL 31.62906
Dataare Non-parametric(0.05) PercentileBootstrapUCL 30.50392

BCA BootstrapUCL 31.02549
Use Student's-tUCL 95% Chebyshev(Mean, Sd) UCL 35.14706
or Modified-tUCL 97.5% Chebyshev(Mean,Sdi U(_L 38.42455

99% Chebyshev(Mean, Sd) UCL 44.86256



VANADIUM

DataFile Variable: VANADIUM

RawStatistics NormalDistributionTest
Numberof ValidSamples 51 LillieforsTest Statisitic 0.186443
Numberof UniqueSamples 49 Liliiefors5% CriticalValue 0.124065
Minimum 10.5 Datanotnormalat5% significancelevel
Maximum 55.3
Mean 22.70392 95% UCL(AssumingNormalDistribution)
Median 20.9 Student's-tUCL 24.88778
StandardDeviation 9.305933
Variance 86.60038 GammaDistributionTest
Coefficientof Variation 0.409882 A-DTest Statistic 1.384254
Skewness 1.867018 A-D5% CriticalValue 0.751509

K-STestStatistic 0.13859
GammaStatistics K-S5% CriticalValue 0.124321

k hat 7.723685 Data.don0!.followgammadistribution
k star(bias corrected) 7.282423 at 5% significancelevel
Thetahat 2.939519
Thetastar 3.117633 95% UCLs(AssumingGammaDistribution)
nuhat 787_8159 ApproximateGammaUCL 24.78079
nustar 742.8071 AdjustedGammaUCL 24.84373
Approx.ChiSquareValue(.05) 680.5527
AdjustedLevelof Significance 0.045294 LognormalDistributionTest
AdjustedChi SquareValue 678.8286 LillieforsTest Statisitic 0.112361

Lilliefors5% CriticalValue 0.124065

Log-transformedStatistics Dataare Iognormalat 5% significancelevel
Minimumof logdata 2.351375
Maximumoflogdata 4.012773 95% UCLs(AssumingLognormalDistribution)
Meanof logdata 3.056407 95% FI-UCL 24.74308
StandardDeviationof logdata 0.353952 95%Chebyshev(MVUE)UCL 27.60351
Varianceof logdata 0.125282 97.5%Chebyshev(MVUE) UCL 29.77052

99% Chebyshev(MVUE) UCL 34.02718

95% Non-parametricUCLs
CLT UCL 24.84732

• Adj-CLTUCL (Adjustedforskewness) 25.21133
Mod-tUCL (Adjustedforskewness) 24.94456
JackknifeUCL 24.88778

StandardBootstrapUCL 24.85208
Bootstrap-tUCL 25.39385

RECOMMENDATION Hairs BootstrapUCL 25.25374
DataareIognormal(0.05) PercentileBootstrapUCL 24.95098

BCABootstrapUCL 25.16863
UseStudent's-tUCL 95% Chebyshev(Mean,Sd) UCL 28.38396
UseModified-tUCL 97.5%Chebyshev(Mean,Sd)UCL 30.84172
UseH-UCL 99%Chebyshev(Mean,Sd) UCL 35.66952
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ZINC

Data File Variable: IZINC

Raw Statistics Normal DistributionTest
Number of ValidSamples 51 LillieforsTest Statisitic 0.296914
Number of UniqueSamples 46 Lilliefors5% Critical Value 0.124065
Minimum 9 Data not normal at 5% significance level
Maximum 191
Mean 27.32118 95% UCL (AssumingNormal Distribution)
Median 20.6 Student's-t UCL 33.57365
Standard Deviation 26.64327
Variance 709.8636 Gamma DistributionTest
Coefficientof Variation 0.975187 A-D Test Statistic 3.321466
Skewness 4.993068 A-D 5% Critical Value 0.758018

K-STest Statistic 0.203432
Gamma Statistics K-S5% Critical Value 0.125245

k hat 2.831726 Datado not follow gamma distribution
k star Ibias corrected) 2.678226 at 5% significancelevel
Theta hat 9.648241

Theta.star 10.20122 95% UCLs (AssumingGamma Distribution)
inu hat 288.8361 ApproximateGamma UCL 31.63948
nu star 273.179 AdjustedGamma UCL 31.77475
Approx.ChiSquareValue (.05) 235.8943
AdjustedLevelof Significance 0.045294 LognormalDistributionTest
AdjustedChi Square Value 234.8901 LillieforsTest Statisitic 0.140345

Lilliefors5% Critical Value 0.124065

Log-transformedStatistics Data not Iognormalat 5% significancelevel
Minimum of log data 2.197225
Maximumof log data 5.252273 95% UCLs (AssumingLognormalDistribution)
Meanof log data 3.120822 95% H-UCL 29.9228
Standard Deviationof 10gdata 0.524348 95% Chebyshev(MVUE) UCL 34.68236
Variance of log data 0.274941 97.5% Chebyshev(MVUE) UCL 38.47121

99% Chebyshev(MVUE) UCL 45.91367

95%Non-parametricUCLs
CLT UCL 33.4578
Adj-CLT UCL (Adjustedfor skewness) 36.24498
Mod-t UCL (Adjus!edfor skewness) 34.00839
Jackknife UCL 33.57365
StandardBootstrapUCL 33.32986
Bootstrap-tUCL 40.80641

RECOMMENDATION Hall's BootstrapUCL 57.12329
Data are Non-parametric(0.05) PercentileBootstrapUCL 34.00157

BCA BootstrapUCL 36.83882
Use95% Chebyshev(Mean, Sd) UCL 95% Chebyshev(Mean,Sd) UCL 43.58337

97.5% Chebyshev(Mean,Sd) UCL 50.62004
99% Chebyshev(Mean, Sd) UCL 64.4422



Attachment I3
Air Modeling



Exposure Point Concentrationsin Indoor Air
Johnsonand EttingerModel

Exposure Point
Chemical Units Concentration

Soil"

Acenaphthene IJg/ms 3.19E-03
Acenaphthylene pg/ma 2.43E-03

Anthracene _g/m a 6.86E-04
Benzene pg/m3 1.08E-02

Benzo(g,h,i)Perylene Izg/m3 1.48E-04
Dichloromethane IJg/m3 7.87E-03

Fluorene pg/m3 4.5 IE-04
2-Methylnaphthalene p g/m3 8.22E-03

Naphthalene IJg/m3 1.83E-02
Phenanthrene lag/m3 2.67E-03
Pyrene l_g/m3 3.92E-04
Xylenes (total) I_g/m3 1.18E-02

Groundwater b

Acenaphthene _tg/m3 9.62E-03

Acenaphthylene _g/trP 1.25E-02
Acetone ttg/m3 3.12E-04
Anthracene pg/m3 2.20E-03

Benzene tig/m3 1.84E-01
Benzo(g,h,i)perylene ttg/m3 1.01E-03
Carbon disulfide tig/m3 5.46E-03
Dibenzofuran ttg/m3 7.86E-05
1,2-Dichloroethane pg/m3 1.84E-03

Dichloromethane pg/n9 3.05E-04
Ethylbenzene pg/m3 6.94E-02
Fluorene IJg/m3 2.46E-03
4-lsopropyltoluene IJg/m3 2.57E-04
Methane IJg/n9 1.44E-01
Methylnaphthalene IJg/m3 2.391/-04
MTBE ttg/m3 5.13E-04
Naphthalene pg/m3 5.26E-01
Phenanthrene pg/m_ 2.20E-03
Pyrene p g/m3 5.47E-03

Styrene ttg/m3 3.62E-03
roluene I_g/m3 5.56E-02
1,2,4-Tdmethylbenzene ttg/m_ 8.89E-03
1,3,5-Trimethylbenzene pg/n_ 4.00E-03

Xylenes(total) pg/ma , 9.57E-02

Notes:

a basedon exposurepointconcentrationinsoil
b basedonexposurepointconcentrationingroundwater

Acronym/Abbreviation:
tJg/n_- microgramspercubicmeter



Soil to Indoor Air

Johnsonand EtUngerVapor Model Input Parameters
iiii

Parameters* ] ResidentialInput Values ] Reference
Chemical-SpecificParameters

Soilconcentrations(pg/kg) Chemical-specific
Organiccarbonpartitioncoefficient(cm3/g)
Henry'slawconstant(unitless)
Waterdiffusioncoefficient(cra2/s)

Airdiffusioncoefficient (cm21s) Providedin Johnson&Ettinger
Otherchemicalparameters: U.S. EPA2004

enthalpyof vaporization VLOOKUPTables
watersolubility
boilingpoint
criticaltemperature

Soil Parameters

Averagesoil temperature(degreesC) 19.4 Sitespecificaverage
Depthbelowgradeto bottomof floor(cm) 15 U.S.EPA2004
Depth belowgradeto topof contamination(cm) 15 U.S.EPA 2004
Depthbelowgradeto bottomof contamination(cm) 213.36 Site specific(7 feet)
Soil vaporpermeability(cm2) 1.82E-08 Site specific
Soil stratum A

SCSsoil type (sandyclayloam) SCL Site specific
Thicknessof soil stratum(cm) 15 U.S.EPA 2004
Soil drybulkdensity(8/cma) 1.68 Site specific
Soiltotalporosity(unitless) 0.37 Site specific
Soilwater-filledporosity(unitless) 0.24 Site specific
Soilorganiccarbonfraction(unitless) 0.004 Site specific

Building Parameters
Heightof structure(cm) 488 Twostoryhouseforresidential
Lengthof sffucture(cm) 1000 U.S. EPA2004
Widthof structure(cm) 1000 U.S. EPA2004
Floorthickness(cm) 15 J&E1991
Floor-wallseamcrackwidth(cm) 0.1 U.S. EPA2004
Soil buildingpressuredifferential(g,/cm2-sec) 40 U.S.EPA2004
Indoorairexchangerate(l/h) 0.66 MurrayandBurmaster1995

Averagevaporflow rateinto buildin_(L/min) 5 U.S.EPA 2004

J&E Input Parameters.xls/JandEfor Soil 1 of 2



Soil to IndoorAir

Johnsonand EttingerVapor Model InputParameters

Note:
* parameters listed are chemical and site specific;values calculated by the model andmodeldefaults are not listed

Acronyms/Abbreviations:
cm- centimeter
cnd- squarecentimeters
cn_/s- squarecentimetersper second
cnWg- cubiccentimeterspergram
degreesC - degreesCelsius
g/cm3- gramspercubiccentimeter
g/cmZ-sec- gramspersquarecentimeterpersecond
J&E-Johnson andEttinger
L/min- litersperminute
pg/kg- microgramsper kilogram
1/h- oneexchangeper hour
SCL- sandyctayloam
SCS - SoilConservationService
U.S. EPA - UnitedStatesEnvironmentalProtectionAgency

References:

J&E 1991. HeudsticModelforPredictingthe intrusionRate ofContaminantVaporsintoBuilding.PaulC. JohnsonandRobertA. Ettinger.
Environ. Sci. Technol. 1991,25, 1445-1452.

Murray,D.M.and D.E. Burmaster.1995. ResidentialAir ExchangeRate inthe UnitedStates:Empiricaland EstimatedParsmetric
DistributionbySeasonandClimaticRegion. RiskAnalysis. Datapresentedin U.S.EPA ExposureFactorsHandbook,VolumeIII, 1997.

U.S. EPA 2004. SoftwareImplementationof Johnsonand EttingerModel. Version3.1. February.

J&EInp_ .,ameters.xls/JandEforSoil 2 of_ _l_.



Groundwaterto IndoorAir
JohnsonandEttingerVaporModelInputParameters

|

Parameters* [ Residential Input Values [ Reference
Chemical-Specific Parameters

Groundwater concentrations(pg/L) Chemical-specific
Organiccarbonpartitioncoefficient(cm3/g)
Henry's law constant (unitless)
Waterdiffusion coefficient (cm'/s)
Airdiffusion coefficient (cm2/s)
Dtherchemical parameters: Providedin Johnson& Ettinger U.S. EPA 2004

enthalpyof vaporization VLOOKUPTables
watersolubility
boiling point

criticaltemperature
Soil Parameters

Averagesoil temperature(degreesC) 19.4 Site specific average
Depthbelow grade to bottomof floor (cm) 15 U.S. EPA 2004

Depth below gradeto watertable(cm) 213.36 Site specific (7 feet)
iSoilvaporpermeability(cm2) 1.82E-08 Site specific
!Soilstratumnearthe surface A

SCS soil type (sandy clay loam) SCL Site specific
Thicknessof soil stratum(cm) 213.36 Site specific (7 feet)
Soil drybulk density (g/cm3) 1.68 Site specific
Soil total porosity (unitless) 0.37 Site specific
Soil water-filledporosity (unitless) 0.24 Site specific

BuildinS Parameters
Heightofstructure(era) 488 Two story house for residential
Lengthof structure(em) 1000 U.S. EPA 2004
Width of structure(cm) 1000 U.S. EPA 2004
Hoor thickness (cm) 15 J&E 1991
Floor-wall seam crack width (cm) 0.1 U.S. EPA 2004
Soil buildingpressuredifferential (8/cmZ-sec) 40 U.S. EPA 2004
Indoorairexchange rate(I/h) 0.66 Murray and Burmaster1995
Average vapor flow rateinto buildin_ (L/min) 5 U.S. EPA 2004

J&EInputParameters.xls/JandEforGW 1 of 2



Groundwaterto IndoorAir
JohnsonandEttingerVaporModelInputParameters

Note:

"parameters listedare chemical and site specific;valuescalcul;_tedby the model andmodeldefaults are not listed

Acronyms/Abbreviations:
cm - centimeter

cm=- square centimeters
cnWs - squarecentimetersper second
crrP/g- cubiccentimetersper gram
degrees C - degreesCelsius
g/cn,P - grams per cubiccentimeter
g/crn=-sec- gramsper squarecentimeterper second
J&E -Johnson and Ettinger
L/min- litersper minute

IJg/L- microgramsper liter
1/h - oneexchangeper hour
S - sand
SCS - Soil ConservationService

U,S. EPA - UnitedStates EnvironmentalProtectionAgency

References:

J&E 1991. HeuristicModel for Predictingthe IntrusionRate of ContaminantVapors intoBuilding.Paul C. Johnsonand Robert A. Ettinger.
Environ. Sci. Technol. 1991, 25, 1445-1452.

Murray, D.M. and D.E. Burmaster. 1995, ResidentialAir ExchangeRate in the UnitedStates:Empiricaland EstimatedParametric
Distributionby Season and Climatic Region. RiskAnalysis. Data presented in U.S. EPA ExposureFactorsHandbook,Volume III, 1997.

U.S. EPA 2004. Software Implementationof Johnsonand EffingerModal. Version3.1, February.

J&E Inp_ .meters.xls/JandEforGW 2 of_
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Johnson and Ettlnger Lookup Table for
Chemicals Not in the Model by Default

' Organic Pure Henry's Henry's Euthaipy of
carbon component law constant law constant Normal vaporization at

partition DiffusivityDiffusivity water Henry's at rderence reference boiling Critical the normal Moleculm
coefficient, in air, in water, solubility, law constant temperature,temperature, point, temperat_re_ boiling point, weight,

I_ D, Dw S H' H Ta Ta Tc DH_ MW

Chemical (cma/g) (cruZ/s) (cmZ/s) (rag/L) (unitless) (atm-malmol) ('C) (°K) ('K) (cai/mol) (g/moi)

Acenaphthylene acenaphtheneused as a surrogate
Anthracene values from U.S. EPA 2001

Benzo(ghi)perylene pyreneused as a surrogate

p-lsopropyltoluene cumeneused as a surrogate

Methane methanolused as a surrogate
Methanol 0.18b 0.15b 1.64E-5b 1E+6b 1.94E-4b 4.73E-6b 25 338_ 513_ 8415_ 32.04"

Phenanthrene anthraceneused as a surrogate

Total x_lenes D-x_leneuseda surropate

Notes:
aNIST2003. NationalInstituteof StandardsandTechnologyChemistryWebBook.httpJIwebbook.nisLgovlchemistry/
bTexasNatualResourceConsenlationCommission,Chapter350 - TexasRiskReductionProgram,Figure30TAC§350.73(e)

Source:
U.S. EPA2001. SoftwareImplementationofJohnsonandEttingerModel. Version2.3. March.

Acronyms/Abbreviations:
atm-m3/mol- atmospheres-cubicmeterspermol
°C- degreesCelsius
cal/mol- calodespertool
crr_/s- squarecentimetempersecond
cn_/g- cubiccentimeterspergram
g/mol- molecularweightofa substanceexpressedingrams
°K- degreesKelvin
mg/L- milligramsperliter
NIST- NationalInstituteof StandardsandTechnology
U.S. EPA- UnitedStatesEnvironmentalProtectionAgency
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INTERMEDIATE CALCULATIONS SHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Roor-
Source- soil soil soil effective soil soil soil wall Initialsoil Bldg.

Exposure building air-filled air-filled air-filled totalfluid intdr_c relativeair effectivevapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

LT e.* 0." O.c S,. k_ k_ k, _ C. Q_

isecI iota) (=m3/cm3) (cm3/cm3) (=m]/cma) (om3/cm3) (omz) (cm') (cm') Icm_ (pg/kg) (cm3/s)

10_E.'._I I I o.13oJ ERRORI ERRORI #WA I _"" I _" I l e2E_ I 4,000I 3.e2E,O1I e_E,04 I

Area of Stratum Stratum Stratum Total
enclosed Crock- Craok Enthalpyof Henry'slaw I-lan_/skiw Vapor A B C overall

space to-total dep_ vaporizationat constantat constantat viscosityat effec_e effective effective effective Diffusion Convection
below area below .ave. soil ave.soil ave. so_l ave. soil diffusion diffusion diffusion diffusion pafh path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

A. _ _ AHv,. Hn3 H'TS PTS D_^ D_a D_o D'NT Ld Lo

(cm2) _un,lgessp Icml ..... _nel/molp (atm-m'/mol) _unitlessI I_cm-sp (cm2/s) (cm'/s) (cm'/s) (cm2/s) Icmp IcmI ....

[ 1.00E+06 I 4.00E-O4 [ 15 .... [ 1e,_008 [ 9__91=-05 I 3.84E-.03 [ 1.78E..04 I 4.71E.-04 I O.00E+00 I 0.OOE+00I 4,7tE-04 [ 1 I _s
Exponentof Infinite

Average Crack equivalent source Infinite Exposure
Sol|-water Source vapor effective foundation indoor source Tlmefor duration>
parlll_n vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. Finite Finite source time for

coefficient, €onc., radius, Intobldg., €oefficient, crack, number, coefficient, conc., source source depielJon, source
K_ C,m-=, r_ Q_ D_ Am¢k exP(Per) o, Ct_M_ p term v/term T.O d_e_oP,

(cm3/g) ,(t_g/m3) Icml (cm'/s) (cm:_/s) (cm') _unl,tless) lunltJess_ (i.u3/m3) lunltlessl (sec)" IsecI (YESiNO_

I 2,83E+01 [ 5.28E+00 [ 0.10 I 8.33E+01 I 4.71E-04 _ 4.00E+02 [ #NUMI [ NA [ NA [ 6.65E+00 _ 3.78E-06 I 5.55E+11 [ NO [

Finite
source Mass Finite Final
indoor limit souse finite Un._

attenuation bldg. bldg. soumebldg. risk Reference
_llctent, conc., conc., conc., factor, conc.,

<o.> _ _ C_,_ . URF RfC

lunltless_ (_m a) (j._n_ (l_g/m') (pg/m3)" (mg/m3)

I 6.05E..04J NA I 31_ I 31_E_ I 'NA I _'1'=-01 I

I r,.NO]
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( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA Stratum B StratumC StratumA Stratum A StratumA StratumA Floor-
Source- soil soil soil effective soll soil soil wall Initialsoil Bldg.

Exposure building air-filled air-filled air-filled totalfluid intrinsic relativeair effectivevapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

1; LT 0, A e,B 8,C Ste kI k_ I% XaB:k Cs

isacI {cml (cm=/cm3) <cm'/crn]) (¢m3/cm3) (cm3/cma) (cm2) (cm2) (cm2) icrn_ (pg/kg) (cm'/s)

I..,_E+0el 1 I 0.130J ERRORJ ERRORI HA I _A I *WA I 1.82E-08I 4,0O0I 2._E*01I S._S.04I

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpyof Henry'slaw Henry'slaw Vapor A B C overall

space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective DiffuSion Conve_on
below area below ave.soil ave. soil ave.soil ave.soil diffusion diffusion diffusion ddfusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB 11 _ Zd't.,.'rs I'_ H"rs IJ-'m D_eA D=e D_c DQeT _ I.p

(cm2) luf_lfll__L__l IcmI Ical/mol_ (atm-m3/mol) lunitlessl I_Jcm-sl (cm2/s) (cm2/s) (cm2/s) (cr112/s) Icml I Icr_p

1.QOE+06[ 4,00E-04 I 15 I 16,008 I 9"_t='05 J 3.84E-03 [ 1.'/8E-04 I 4.71E-04 I O.00E+O0 J 0.00E+00 ] 4.71E-04 I 1 I 15 t

Exponentof Infinite
Average Crack equivalent source Infinite Exposure

Solt.water Soume vapor effsotlve foundation indoor source Timefor duration•
i_rtltlon vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. Finite Finite source timefor

ccofficlent, €one., radius, intobldg., coefficient, crack, number, coefficient, conc., source soume depletion, source
I_ C====_ r=== Qml Dn= Aor=_ exP(Per) o. _ _ term _ term "r.o depletion

(cm3/g) (pg/m=) Icml (cm3/s) (cm=/s) ........... (cm') tunitle_s_ iunitlessl (ij.g/m3) lunltlesa_ (sec)" Isecl _YES/NO_

I 2.e._E,01I 4.0"ZE,00I 0.10 I e.33E,01I 4.71E-04 [ 4.00E+02 I #NIJMI I NA I NA I 6.65E+00 [ 3.78E'O8 [ 5.55F_.*11 I NO I

Rnite
soume Mass Rnlle Rnal
indoor IIn_t soume finlm Unit

attenuation b_. bldg. sourcebldg. dsk Reference
€oefficient, cone., corm., corm., factor, conc.,

<=> _ _r_ _ URF RIC

lunltlessl 0,tg/m3) (l_g/m3).... (_g/ms) (j_g/m_)' (mg/m')

I e.0SE_I NA I 2.43E'0312.43E-03I NA I 2.1E-0t I

1 ENDI
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DATAENTRYSHEET
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INTERMEDIATE CALCULATIONS SHEET

Stratum A StratumB StratumC StratumA StratumA StratumA StratumA Roor-
Source- soil soil soil effec_e soil soil soil wall Initialsoil Bldg.

Exposure building air-filled air-filled air-filled totalfluid intrinsic relativeair effectivevapor seam concentration ver_dlatton
duration, separation, poto61ty, .porosity, poror,Hy, saturation, permeablUty, permeability, permeability, pedmetar, used, rate,

'r L_ e, ^ e," e,c sm kt I_-0 I% _ CR C_

• ise¢I icm) (cm3/¢m3) (cm_l/cm3) (¢ma/Gm3) (cm3/cm3) (cmz) (Gin2) (cm2) icm) (_g/kg) (cma/s)

19.4eE+OeI 1 I 0.130I ERROR I ERRORI #N/A I #N/A I _A I 1.82E-08I 4,000I e.alE+01I a._E+04I

Area of Stratum Stratum Stratum Total
enclosed Crack- Crock Enthalpyof Henn/s law Hon_/s law Vapor A B C overall

space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective Diffusion Convection
below area bek:)w ave. soll ave.soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, tamperatura, temperature, temperature, tampemtum, coefficient, coefficient, coefficient, coefficient, length, length,

Am _ _ _'tv._ the H'TS p._ D_, O_e D_c D_T Ld Lp

(¢m') Iunltiessl Icm) _cal/mol} Catm-m'/mol) lunitiA_=_ i_Jcm.s} (cm2/s) (cm2/s) (cm2/s) (cm2/s) Icm) (cm)

I _.ooE+oe[ 4.ooE_I _s I _e,23,_ I S.6_E-OSI _.SOe_ I _.?eE-04I S.9OE_I O.OOE+O0I O.OOE+O0I S._O_ I _ ,I _S I
Exponentof Infinite

Average Crack equivalent source Infinite Exposure
Soil-water Source vapor effec_ve foundation indoor soume Timefor duration>
paRItion vapor Crack flowrate d_fuston Areaof peclet attenua_on bldg. Finite Finite sou_'ce time for

€oeffl,=lent, conc., radius, Intobldg., coefficient, crack, number, coefficient, c_nc., source source depletion, source
I_ C_,_ ra,_ Q._ D_x* _ ex_P@f) _ C_ {_term _/term _ deptetion

(cm_/g) (p_/m_) icml (cm_/s) (cm=/s) (cmz) lunHless) lunltiessl (Fg/m3) lunitiessI (sec)" Isec_ (YES/NO)

I 1.18E+02 I 8.:.67E-01 I 0.10 [ 8-_'_u=+01 [ 5.gOE-04 [ 4.00E+02 [ #NUMI [ NA _ NA [ 8.07E+0Q I 4.47E-09 [ 4.76E+12 [ NO I

FlrCte
source Ma_ Finite Final
indoor limit source finite Unit

attenuation bldg. bld9. sourcebldg. risk Reference
€oefflcJent, conc., ¢onc., cone., factor, conc.,

<_> _ _ _ URF RfC

lun|tlessl <l_,m_) (_Jm') (Fg/m3) {/_g/m')" (mg/ma) ,,

17.91E-04] NA I 6.86E-041 a_E_ I NA' I _.;E-,O0I
I F.NOI
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DATAENTRY _IEET

St"A'DV I P..N.C4Ji.AT1Em6K-BA6EO 6OIL CONCI_NTI_,TION (etilIr 'X" in "Yr=,6"i0cu)
Version 3,S; 02/041

v. I I
Reset Io I OR

_BUII_ J CALCULATEINCRJEMENTALRISKS FROMACTUAL SOIL _TION (em_" "X"In "YES"b_ lind _ col conG.I_oH)

Y" i x "1
ENTER ENTER

Ctwn_ moa
CA8 NO. o0_.,

(me_m oW,y, C,

I "_ 1 _o I I .o._. I
ENTER ENTER ENTER ENTER : ENTER ENTER EHTER ENTER ENTF..R

_ DepmIoelmv Toi_ mu_ odcluPaovadueof 4 (ceUG,_) 5ollIxl_ gr_ll Irml. Io I_lom _ _ mmmA Us-d_r_l
b,vm'lOe Io helium OelX_ below M coneindmellon, Tniclmmo ofimll ol acil _ _raturn A

_11 Ofendoe4d IlnlJI IDlop (ef14WVillUOOf0 Of8011 _a_rt 6, ai_lllUmC, aolJt_p4 801lyaps"
lampmmm_ mfl_, otCa'_meW_lom. IlvmulUlur_m)l_ IlmlumA, (Enm'vek_eor0) (En_vakJeo(0) (uoedtol{_lTilo OR _,

Ts L,, 4 _ h. he hc ...a repot

re., I_ 15 _ Is I . I I I t.,,.e-oo

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

[_ SI_M_ A $1nl_m A SUlM_mA S_m A Str_rn A SlnelumB _B _B 6b'-e_ o Sm_umB SlmlumC SleammC Slnl_m C Stmt_ C Stature CSCS I_dry IoJIIi_l O_I V_lt_-Itllld _0tlO_l_ SCS _11dly smltolll _11v_tm-fied _11o_mlc SCS _olldly io_lIol_ loll _lmr-fllJed loll oiganlc

I . I _.ee I _ I o._ I 'o.oo4 I I I I I I I l I I "i
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

_ _ _ Averagev_Otm 6oe-I_dg, m _ Enck_ FIom'-w_l I_oor flow_ k.mbiog.
We_um _ floor m m_n cr_k ,,;reo_m_le OR

lt_ dme_*lt_d, lenll_, _ I_ _ rllo, Leavemr, k _0cd(_lam
L,,m, _,P Ls We I"tl w ER Q,d

! l, I 4o I "_ l _ono I ,I I o.'_. I o.ee I
ENTER ENTER ENteR ENTER ENT_J_ ENTER

,k_ Av_ T_ T_ hazard
_mo for Urr,e fix _ Ezpom,ro _Ixkkx quo_ml f_"

ATc AT_c ED EF TR THQ

I I
I ,_._,_o_ I
I _"_ !



INTERMEDIATECALCULATIONSSHEET

StratumA stratumB StratumC StratumA StratumA StratumA StratumA Floor-
Source- soil soil soil effective soil soil soil wall Initialsoil Bldg.

Exposure building Jr-filled air-filled jr-filled totalfluid intrinsic relativeair effectivevapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

_" LT e.A e.e e=c sto k km I_ _ C_ Q_,,=

{sec_ icm) (cm3/cm3) (cm3/cma) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) Icml (pg/kg) (cm_/s)

[Q.46E,06I 1 I 0.130 [ ERROR I ERROR I #N/A I _'_ I _A I 1._._ I 4tO00 I 2.73E+00 I 8.gSE+04 I

Area o! Stratum Stratum Stratum Total
enck:med Crack- Crack Enthalpyof Henry'slaw Hen.s law Vapor A B C overall

space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective Diffusion Convection
below area below ave. sdil ave. soil ave. soil ave.soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

Aa 11 _ ,_lv.'rs HTS H'm " PlB D_^ D_e Daec D_T I._

,,, (cm=) funitless) Icm_ tcai/moll (atm-m3/mol) lunitlessI _Jcm-sI (cm2/s) (cm=l$) (cm2/s) (cm2/s) Icml Icml

], 1.00E+OSl4.00E-04I lS ] e,O2S I 4.27E_ I 1.78E-01I 1._E-04I 7.2,E-04I O.OOE+O0i O.OOE-,-O017.24E-04I 1 I lS I
Exponentof Infinite

Average Crack equivalent source Infinite Exposure
Soil-water Source vapor eflsotive foundation indoor source Timefor duration>
partition vapor Crack flowrate diffusion Areaof Peclat attenuallon bldg. Finite Finite source timefor

coelficient, cone., radius, intobldg., coefficient, crack, number, coefficient, cenc., source source depletion, source
Ira C,_ r_ Q,_ D"_" Ao-Kk exP(Per) a Cau_ _ term _#term _ depletion

(¢m_/g) (plUm') Icm_ (cm'/s) {¢m'/s) (cm2) lunitless) lunitlessl (J_/m3) IunltlessI (secT' Isocll _YES/NO_

I 2.36E-01I 1.24E+03I 0.10 I 8.33E+01I 7.24E-O4I 4.00E+02I _NU_, I NA I N^ ! 9.69E+00I 1.95E-04I 110E+08I YES I
Finite

source Mass Finite Rnai
Indoor limit source finite Unit

attenuation bldg. bldg. soumebldg. risk Reference
coefficient, cone., cone., conG., lector, conc.,

<el> _ _ P---'_.o URF RfC

lunitlessI (pg/m') (l_g/m_) (pg/m') (j_/m3)' (mg/m3)

I NA I'i.0aE_I NA I , 1.0eE_ I 7.8E-06 I 3.0E-02 I
[ =NO I
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DATAENTRYSHEET

Vemion3.1;(]_04J

r o. 1
veR I x I

ENTER ENTER
Ir,N_J

Chemical IoN
CASNo €one.,

(n.mbmonb, C.

ENTER et,n_R SmER ENTF._ I ENTER eNTeR eerrEn ENTEn

Cmpm _wow TJ m_m_kl upIov_._ ol_ tc_ G21_ 6_i
I

b_,mom_ om_ _ bomm ; Thlelmem _ _mmtumA u_-de_m.d
_ _ bolJmm DepthbNow ol oon_m_a_n, I "fNckn_s olmu olml _ mm,_A

o_endomd _ (_v"u_ _ 0 ! _ mtum B. mmmlumC. m]_;ype aollvapor
Jnpne.,rL mnoc_, o,_w,,-,,_.._. Uv,,_,,lun_no,anlJ mmm_. (Em,'vaeu,o_o) (EnWvaUu*o_O)(umU_o_mm OR pe_,o_oJ_y.

Ts t_ 14 _ ' I_ _ _: oo_lvapor k,,

("0 cm cm an (cm) (cm) (m'n) p_i_,) (ca'n=)

m., 15 'm _S.aO . _ I I i I .Lme-oe

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

8lndumA Sl_lumA 8tn_x_A Sm_umA Sm_umA StralumB 8MYmmB Smm_mB Sm_tumO 8ualumB S'_m._nC SerleemmC 81neighC $1nll_nC SmltumC

I , I 1,M I o.37 I o_4 I o.oo4 I I I I I I I I l I I
emeR ENTER emeR ENTER ENTER e_e. eme_ ENTER

_ _ End,o_J Av_m_v_o_
pmmum _ _ a_ce m_n om_k ah'mchlm_ OR

_ffm_r,_. J_llb, ,,,_. hldght, wk)th, rla_, LeeroblnnkIocaicuiato
6P _ We _ w ER

I _s I 4o [ zooo I _0_0 I 4_ I o._ I o.*e I
ENTER ENTER ENTER ENTER ENTER ENTER

Avan_ng Avaraging Tm_t T_ge_
Umelm Urealot _ Expomwe rl_r quoU_mIo_

cam_u.n_ .nncwcUm_n_ Ourm_n. _€.,w_c_, _ nonc.._,mgw_
ATc AT_ El) EF TR _4Q
lyre) _m) b,m) (d_Wyr) (_) (urdUee*)

I i

( ,( (



INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Floor-
Source- soll soil soil effective soil soil soil _11 Ini_alsoil Bldg.

Exposure building air-filled air-filled air-filled totalfluid Ifltrinslc relativeair effectivevapor seam concentration venflfa'don
duration, separation, porosity, porosity, porosity, saturation, po_lity, permeability, permeability, perimeter, used, rate,

isa=l p_ (°m%,._) (¢m'/=m') (_m'/cm:') (cm=_m_) (=,,'),., (cm') (cm') Ioml (,._g) (_m_/=)
I p._+o61 1, l'0.130 I ERROR I ERI:_R I _NIA I HA ] HA I 1.82E-08I 4,000 I 2,g6E+02I 8.95E+04I

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpyof I-lan_s law I-lends law Vapor A B C overall

spaoe to-to_ti depth vaporizationat constantat constantat viscosityat effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave.soil diffuaion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, €oefficient, length, length,

Ae q _ Z_H,,_ _ H'm P_ DdA D_ea D_c D_ - _ Lp

I 1.00E+06 J 4.00E-04 I 15 J 20,577 I S.e4e_ I 2._E-04 I 1.78E-04 I 2.1ee-03 I 0.00E+00 J 0.00E+00I 2.1ee-03 I I I 15 I

Exponentof Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Timefor duration>
partition vapor Crack flowrate diffusion Areaof Peclat attenuation bldg. Finite Finite source time for

coefficient, conc., redlus, Intobldg., _ffi¢lant, crack, number, coefficient, cone., source source depletion, source

I¢_ C==,_ r_,== Q=a D_ _ exp(Pe_) et C_ _ term _ term _o depletion

(cm'/g) (poJm') IcmI (cm3/s) (cm'/s) (cmz) lunitless_ lunitiessl (pg/m') lunitiessl (soc)" Isacl _YES/NO}

14.20E+O211._E-01I 0.10 I S.aaE+01I 2.18E-03I 4.00E+02I _NUMII NA I NA I ZTOE+0117.21E-_0I 3.47E+13I NO I
Finite

source Mass Rnlte Rnal
Indoor JJmJt sou_n_ finite Unit

altenuation bldg. biog. sourcebldg. risk Reference
coefficient, cone., conc., conc., factor, €onc.,

_ _ Ctu_ URF RfC

_"_'_1 (_m_) _m_ (_m') (_m')" (m_#)
I 8.90E-04 [ NA I 1A8E-04 [ 1,48E-04 I NA I 1.1E-01 I
I eND I
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DATAENTRYSHEET

SL-ADV GALCL,-4TI_ _SK-BA6EP SOl).CoI_r_rl"RA'rlON (m "X' _ "YE6" box)
Ve_lor_ 3.1; 0_)4

Y" I- I
Resetto OR
_O_BU_ CALCULATEINCREMENT+14-RISKS FROM ACTUALSOIL CONCF.NTRATION(efll "X"in"YES" b_ and_ 01311_=1c bedow)

,_s I x I
ENTER ENTER

Inlt_l
Chemlc_ Idl
CA,SN0. Done.,

(.unm,_ orW, G,

I _0= I =°°e_° I I "°eV_°_ I
ENTER EIHTER ENTER ENTER ENTER ENTER ENTER _mli=;I ENTER

belmvOra_m Or_D sot_*mlr* _ _ emmL,mA U_'-cme_md
Av_ eDomm Deismbek_ of cm'_wmkmsm. _ olwll ot *'a _ a_RJm A

ofem:lou_l gradoIo Ioo Hm_ v_ue of0 of eoll emEumB. re'alumC, ImllI,_pe _l velxx
m'alum/L (Enwve_morO) (_'_agvnluem'O) (umdtoe_lnm_ OR p_'n_,_,

h,. h. h_ =_ vmx k.

'm.4 1 15 1" _s"" +s ! ... I. I I +.e_-,+..ee

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

[_ 81mlumA 8mmnA SlmlumA S_al_m A SlmllumA Slnmm_B Sm_mB Sl_alumS Slr_lum8 :Slrel_mB 81ralumC Slrelkm C Slre/_m C SmltumC StratumC8_I ioil dry IOUloll I_1,41Ir-1111d I)ll O_INC SCS ioll dly dtnlM foil wi_m+.,+flUed loll orgI'_ SC8 w',I dr/ ooll lolil aollMi_-IUlod IOdlofganic

.mm,._ t.two) (=,,'+',=,_ funm_ L _''" J €+'_') I"'"_ (_'i_") _""J_'l t """ J <v_:') f.o._ I (or,,'_') i,,pu,ml

I- - l +.m I o._ I o_ I o.oo+ I , I I 1 + I I I I l l 'I
mm"_n seer era'era e.NT_ emER _rnm eNT_ ENTER

_ F.ncimod _ AvemOevaporm _oll-_g. m m Endm_ Flam-t_t Indoor flowram inlobMg.
_ tl_ _ m _cn_k air e_c_m_ OR

thlci_em, dil,f_<ama_d, _ngm, _. _ _ds_, r_ L._ve bl_k mcak:ul_e
L.. _." _ w= H. w eR Q,,,,,

l 1S I .'m I +too I +09o I '"'m I 0.'_ I 0.= I
ENTER ENTER ENTER ENTER ENTER ENTER

A_erl_k_ Ave_ T_ TW_I
lime for ml_- Expeeum Ex0oeu_ H_kfor qw_m for

AT= AT_c ED EF 1_ THQ

( 7o I _ I am I a+o I 1.mm-mI + I
I !
I t_m=mm.,,**mmmI
I _m,.m,m_. I

! I l



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Floor-
Source- soil soil soil effective soil soil soil wall Initialsoil Bldg.

Exposure building atr-fibd air-filed air-filled totalfluid intrinsic relativeair . effectivevapor seam concentration ventilatk)n
dumt_n, separation, porosity, porosity, porosity, soturaUon, permeability, permeability, permeability, perimeter, used, rate,

LT e.A els e.c sw k_ I% k,, _ CR Q_M_

IsecI Icm) (cm3/cms) (cm3/cm3), (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) Icml (pgikg) (cm3/s)

l e.4es,,.oe] 1 I o.13oI ERRORI ERRORI *N,'A I ,,N/A I ,_VA I 1.S2E-08 J' 4,000 I 2.00E+00I e._E+04I

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpyof Hennj'slaw Henry'slaw Vapor A B C overall

space to-total depth vapodza_onat constantat €onstantat viscosityat effective effective effective effective Diffusion Convection
below area below ave.soil ave.soll ave.soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, ¢oeffk:ient, coeff_ient, coefficient, coefficient, length, length,

As 11 Zu== AHv,TS HIS H'TS Pl"S O_A D*s D="C D_T Ld L.p

(cm') lunitJess) Icm_ Ical/mo]l (atm.m3/rnol) tun_essp (g/cm-s) (cm2/s) (cm%) (cm2/s) (cm2/s) Icml tcm_

I 1.OOE+OSI4.00E_I ,s I e,_4 I 1.75E-03I 7.27E-02I 1.78E-04I 8.37E-04I O.OOE+O0I O.OOE+O018.37E-04I 1 ] lS I
Exponentof Infinite

Average Crack equivalent source Infinite Exposure
Sotkwater Source vapor efleotlve foundation indoor source Time for duration>
pellfflon vapor Crack flow rate diffusion Areaof Peclet attenuation bldg. Finite Finite source lime for

coelflclent, ¢o11¢., radius, intob/d9., coefficient, . crack, number, coefficient, conc., source source depletion, source

Kd C_ r=_ Q,_ DmX= _ exp(Pet) (x C_umo J3term ¥ term TO depletion

(cmS/g) (/_g/mZ) Icm_ (cm'/s) (cm2/s) (,c_n_) lunttlass) lunillassl (_g/m3) lunitiess_ (sac)" lsoc_ _YES/NOI

I 4.88E-02 I 7.46E+02 I 0.10 I 8.33E+01 I 8.37E-04 I 4.00E+02 I #NUMt I NA I NA I 1.10E+01 I 1.86E-O4 I 1.18E+08 I YES I

Finite
source Mass Finite Rnal
Indoor limit source finite Unit

attenuation bldg. bldg. sourcebldg. dsk Reference
€oefficient, c_nc., cor_c., conc., factor, conc.,

<o> _ _ C,_ URF RIC

lunltJessI (J4g/ms) (l_g/m3) ,_m a) (p._/m3)"' (mg/m3)

I NA I 7.87E-03 i NA I 7.87E-.03 I 4.7E-O7 I 3.0E+00 I
I '=NOI
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DATA_('rRYSHEET

I L-ADV I _CX_,_TE RSX-BASEOS_L CO_,mTRAT_N (erw "X"in"YES"bin)
Ve_on a.1. (_JO4]

v. I I

Rmet to 1 OR
_ilL/_8 (_.ALCULATEINCREMeNTN.RISKSFROMRG'T_/_L_L CONiCENTRATION{ei1_m"X"m_S" _ _ _ _ _ _

YeS I x 1

ENTER ENTER
mlMI

CAB;NO. _..
(..mbem_x_, C_

no_ (_ _" ....

I "737 I _ I I Ruo,N I
ENTER ENTER ENTER ENTER ENTER ENTER ENteR ENTER ENTER

OW_ _bgaw Towen_ e_lupt_v_ueof¼(cd Q2S)I_owgrade gn_ _ I_mm Th_mm T_cknms _um A _-de_ned
Avmqlm Wtx_om De_h_ow Otmmam_Uo_ TMamem ofmll of_ SCS _mmA

mH o_endomd _ Iot_p (enWvalueol0 o_mll eml_umB, smm_mC, _c_lyre _lv_
smmJmA. (Enwvalm_0) (r:m_valoeor0) (,ua_mwUmm OR 1o,em_ddmy,

t_ he _c _o,v_m'

m,. 16 is _3.._ is ] I I I _a_E oe

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

SbatL_A I;Inmm_A Sa"am_A _A 8vaJamA SamumB SmdumB S_alumB Smm.rnB Sua'am',B 5mmm_c 5'mm.zmC Sntum C 51xaVaenC Stmls_mCSCS ..n_dey ....-Ittotal ai_l,_wt'-flned moltO_la_C _ ddty roll to_l _I v_M_-II_tdnoelotga_Vc _ mdrOt'y dt_ _itwzf_-Itged_d o_gar4c
•..._ bu_kderek. I_o_y, pomPS, _ tracuo_ ..,at,me bulkdm_, ixxo_, _. €_ut_nk'ac'_n, s_ type bulk4em_. pommy, pomeey, c_.'oon_,

_ _ e." r." _"_---'_ p,,' n" _." f. _--'_----_-_ _c n_ s c ,c

I i _-"' I o_ I o_4 I o,oo4 I I I I I I I I I [ I
enter ENTER e-NTe. EmER ENTER r_n_r eNTER eNtER

'_ _ _ _ Avemoevmorm 8_okJg, m m Endmed FIo_-wall indoor flowz,a_oImobldg.
_ goor floor apllco aim _aclz _r e_ca_nOe OR

_, i_, w_lm helg_ _dh, rim, LeaveI_ankI__,_ate
L,,m _-P Le W= H_ w _R

L _E .....I '_, I _oo t _ooo l 4so I o._' I o._ I
ENTER ENTER ENTER ENTER ENTER ENTER

Averi_k_ _erilOi_l_ tll/Q41 tilf_IMh_
t_mef_r Umelot Expmum .f.xt0oilm_ r_ikf_ quo_rdf_"

mW,_om, .on_r_og=_ d.m.o_, h_uencV, r._m:moOm_mnm,moom_
ATc AT_ EO EF TR

I ,o I 3o I _o I _ I '.oe'0'I _ I
I I

I u._,oc,_..,_,*_o.m I
I ,._,:on_ I



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StralumA StratumA StratumA Root-
Source- soil soil soil effective soil soil soil wall Initialsoil Bldg.

Exposure building air-filled air-filled air-filled totalfluid intrinsic relativeair effectivevapor seam concentralJon ve_tilation
dura_on, separation, poro6ity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

T LT e." e.B e,c S. k k_ k. _ C, Q_,_
{secI Icml (om3/cm3) (¢m'/cm3) (cm'/cm3) (cma/cms) (cm2) (cm2) (cmz) Icml (Pg_g) (cm3/s)

L.,.4eE_l 1 I 0.130I ERRORI ERROR I _A I _NIA I #N/A I 1.S2E_ I 4,000I 2.07E+O1I 8.95E+04I

Area of Stralum Stratum Stratum Total
enclosed Crack- Crack Enthalpyof Hen.s law Hennis law Vapor A B C overall

space to-total dept_ vaporizationat constantat constantat viscosityat effectk.e effective effective effective Diffusion Convection
below area below ave.soil ave. soil ave. soil ave.soil diffu._on diffusion diffusion diffusk)n path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficiem, iength_ length,

Ae I1 _ _'tv,Ts _ H'_ I_ D'_A D_8 Da"c Delft Ld Lp

(cmz) Iunltless_ Icm_ IcaVmol_ (.tm-m'/mol) lunitlessl I_Jcm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) Icml _cm_

I100E+OeI400E-04I 15 I 18,139 J 3.77E-05 I 1.57E-03 I 1.78E-04 I 6"14E'04 I 0.00E+00 I0.00E+00] 6.14E-04 J 1 I 15 J

Exponentof Infinite
Average Crack equivalent soume Infinite Exposure

SolJ-water Source vapor effective Ioundation indoor source Timefor duration>
partition vapor Crack flowrate diffusion Areaof Peclet attent.ztion bldg. Finite Finite soume timefor

coefficient, cone., radius, intobldg., coefficient, crack, number, coefficient, oonc., source source depletion, source

K¢ Cm,a r_ Q_, Dm_ Am,_k exp(Per) (x _ J_term V term _ depletion

(¢malg) (IJg/ma) Icm} (cm3/s) (cm'/=) (¢m') lunlUess} lunWess) (l_g/m3) , Iunitless_ (sec)" tsec} _YES/NO}

I s.s_+01I 5.eeE.01I 0.10 I 8.3,,_+01I 8.14E-04I 4.00E+02I #NUMII _ I HA I 8.37E+00J1.04E-0SI 2.06E+12I NO I
Finite

source Mass Finite Rnal
Indoor limit source finite Unit

attenuation bldg. bldg, sourcebldg. risk Reference
coefficient, core., cone., cone., factor, €one.,

<o.> _ CouM.g _ URF RfC

lunitiess_ (Izg/m_1) fJxg/ma) (l_m _) (j_g/mS)" (mg/m3)

i 7.70E-04 I NA I 4.Sle'04I 4.S1E-04 I NA I 1.4E-Ol I

I END J
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DATAENTRY SHEET

I .-ADV ) GAI.C;ULAT_=FIIEK-BASEI)SOILCONCENYRATION(enI' "X"In"YES"I_)
Vendon3.I; _J

_s I i
Rem_to OR
[)ifiuIti CALCULATEI_ RISKS FFiQMAC'I1JALSOIL CONCIS_ITRATI(_I(enl_ "X"In"YES"boxlid I _ Ic. I:elow)

Y" I x i
ENTER ENTER

Inil_J

CA8 NO. colic.

ENTER ENlrlSR ENTER ENTER ENTER ENTER ENTER ENTF-q ENTER

belowgnmde _lOl _ _ _rs_JJmA Uow-.d_ned
Av_ _ t_aI_m Dil_mbok3w _ _ _ ,...u _le_ _ i._mamA

ml _I _ (_0 _ _O, /'/Jm C, _l type _v_

1o.4 ts Is _sae 1i I I I I _.a_+-oo

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
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I I 1.1in I _ I o_" I ,,oo4 I I I " [ I I I I I I :.l
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( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Roor-
Source- soil soil soil effective soil sou soil wall Initialsoil Bldg.

Exposure building air-filled air-filled air-fillad totalfluid intrinsic relate air effec0vevapor seam oortcentmtion ventilation
duration, selgaretion, porosity, porosity, porse_ty, seturatlon, perm_doility, pen'nsebllily, permeability, perimeter, used, rate,

LT e." e.a e.c S_ k, k_ k_ Xo_ C. Q_._
isecI icm) (cm31cm' ) (cma/cm' ) (cm3/cm' ) (cm3/cm3) (crn') (cm') (cm2) icm_ ,,(j_/kg) (cm'/s)

19.,_e+oaI 1 I 0.130l ERROR l ERRORI _^ I _VA I #N/A I 1.82E-08I 4,OOOI 2.23E+01I 8_E+04 I

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpyof Hennis law Henry'slaw Vapor A B C overall

space to-total depth " vapodzatlonat constantat constantat viscosityat effective effective effective effective Diflusion Convection
below area below ave. soil ave. soil ave. soil ave.soil diffusion diffusion diffusion diffusion path path

grade,, ratio, grade, temperature, temperature, temperature, temperature, coati, lent, coefficient, coefficient, coefficient, length, length,

(=m2) lupi____s_).........(cm) (cal/mol_ (aim-ma/mol) lunitlessl I_/crn.s_ (cm2/s) (cm2/s) (cm'/s) (cm2/s) (cm_ Icml

[ 1.00E+06 [ 4.O(_E..Q4I 1,5 I 16t118 I 3.07E-04 I 1.28E,.(_ I 1.78E-04 _ 4.1_5E-04 I O.OOE+O0 I O.OOE+O0I 4.65E.-04 I 1 I 15 "_

Exponentof Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration>
i_lftltion , vapor Crack flowrate diffusion Areaof Peclat attenua_n bldg. Finite Rnite source timefor

coefficient, cone., radius, Intobldg., coeffldent, crack, number, coefficient, conc., source source depletion, source
K_ C==,= r=.,_ Qwt I_ A=== exp(Pev) _ _ pterm _ tem_ _ depletion

,, (©ma/_l) (l_/m _) IcmI (cm=/s) (cruZ/s) (¢m') luniitessl lunitlessI 0lg/m=) lunltless_ (sec)" Isec_ (YES/NO)

{ 1.12E..+01J 2;,51E+01 [ 0.10 [ 8.33E+01 [ 4.65E-04 I 4.00E+02 [ #NUM! I NA [ N& [ 6.69E-_-00I 3.11E-07 [ 6.75E+10 _ NO

Rnlta
source Mass Finite Rnal
Indoor B._t sowce line Unit

attenuation bldg. bldg. sourcebl0g. risk Reference
coefficient, ¢onc.. conc., conc., factor, cone.,

<o> _ _ C,_ URF RfC

lunitk,=_(_m') _,o_m') _ma) 01_')' (m_m')
I 3_eE_4I N_ I e.=E_ I 8.22E-03I NA I 7.0E-02 I

[ END I
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DATAENTRYSHEET

_.*ADV _I.ATE RISK.BASEDSOILCONCENTRATION(Miter"X"in "YES"10oK)
Version3.1;02/04

v. I I
Re_t to OR
DellwJlli CALCULATEINCREMENTALRISKSFROMA_'TUN.EOILCONCENTRATION(enlw"X"in "YES"b_ Itd _ aotloonc.I_low)

I x I
ENTER ENTER

Inl_ll
IOU

CASNo. €onc..

I m_. I ,,.s,_ I I _*" I

--_ _ Dep_IDeL_CW TO_ m'* ad(IUptoValL_0f4 led G28) Soilbelowgrmm gnmotoboe_n TMO,mem _ mnm,m_A Un_'_efl_
Avemp m[0oemm Oepmbelaw of cammmlmrt_n. TlVctmem o_mll otmM SCS _J_m A

Io_ of_ 0mdlIoI_ (_ler valueof0 olml ilmlz_ B. WarmC. i_l type lollvapor
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a_l tyro tmikdmmy, po_, pon_. ,cI_n fraceon. Witype txdkdor,_, po_, por,0_ty. _ h"acUon, dtype bulkdor,_, p_, po_, €._,'oonfra,_,_.

I i +.u I o.m, I o.z+ I ,,oo4 I l I l I I I I I I I
IBMTER I_NTrr_ ENTER ENTER I_NTIPJI ENTER ENTER ENTER

_ _ Em_md AverSev_po_So4_adg. m m F_nck_d Fiom-w_ m flowr_ ImoUd0.
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INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC Stratum A StratumA StratumA StratumA Roor-
Source- sell soil soil effecUve soil soil soil wall Initialsoil Bldg.

Exposure building air-filled air-filled air-filled totnlfluid intrinsic relativeair effectivevapor seam concentration ventilation
duration, separation, poros_y, porosity, porosity, satumtJon, permeability, permeability, permeability, perimeter, used, rate,

L, 0." 8=a e.c S_ k_ km k, _ CA

Isscl Icm) (cm=/cm3) (cm3/cma) (cma/am_) (¢m+/cm3) (cmz) (cm=) (cmz) Icml (pg/kg) (cm3/s)

I o.4ee*ml 1 I 0.180I ERRORI ERRORI #N/A I _^ I +N]^ I l.mE_ I 4,000 I a.'rTE+01I 8-95E+04I

Am=,of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpyof Henry'slaw Henq/'slaw Vapor A B C overall

space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective Diffusion Convection
below area below eve. sell ave.soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, mbo, grade, tampemtum, temperature, temperature, temperature, coefficient, coefficient, coelticient, €oefficient, length, length,

A8 tl Zo== &Hv,m Hm H'm Izm De"A D=e D=c D=T L_ Lp

(cm') luntUess_ Icmt Icel/moll <atm-ma/mol) !unities.s) I_/cm-sl (cm'/s) (cm2/s) (cm2/s) (cm'/s) Icml Icml

I 1.00m.0e ] 4.00E-04 I 15 l 12,816 I 3.18E-04 I 1.33E-02 I 1.78E-04 ] 5.19E-04 I 0.00E+00 I 0.00E+00 I 5.19E-0+ I 1 I 15 I

Exponentof Infinite
Average Crack equivalent source Infinite Exposure

Soit-watar Source vapor effective foundation indoor source Timefor duration>
partition vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. Rnite Rnita source time for

coefficient, cone., radius, Intobldg., coefficient, crack, number, coefficient, conc., source source depletion, source

K_ C==jm= r=== Q,_ D=_ _ exp(Pe') o C_um_ pterm _uterm To depletion

(¢m3/g) (pg/m') IcmI (cmS/s> (cm'/s) (cm') lunitlass_ Iunitlessl (izg/ma) lunitiessl (cec)" Isec) _YES/NOI

I e.00E*°°I6.14E+01I 0.10 I e.aaE.OfI 5.19E-O4I 4.00E+02I #NUMII NA I . NA I 7.22E+00I 5.03E-07I 4.20E++0I NO I
Rnite

source Mass Rnlte Rnal
Indoor limit source finite Unit

attenuation bldg. bldg. sourcebldg. risk Reference
coefficient, ¢on¢., €one., conc., factor, conc.,

<a> _ _ Ct_ URF RfC

lunillessp (pg/m3) _g/m 3) (iJ.g/ma) (pg/m3)" (mg/m3)

I 2.98E-04I _ I 1.mE-02I 1.83E-02I NA I 3.0E-0a I
I EN. I
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DATAENTRYSHEET

I L-ADV I CALGULATERJSK-BA_EDSOIL C_NGENTRATION |InI-'X" in"YES" bo_)
Vendona.1;o_041

•Es I l
Resetto OR
D_auItl CALCULATEINCREMEN'TALRISKS _ ACTUAL SOIL CONCENTFIATION(_ "X"In"YES"_ I_ I w_lc_c. I_ow)

_" I x I
ENTER ENTER

CAS NO. cone..
(num_e_. CA

I .o_ I 2_E-_I I ,,_th,_ce,,o I s._Q,_._,_
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

_ _ _ _1_ _ of.,, _ ..,,a _ im_um A
eon otI _lo_ I_v_O _ imllUm B, I_ _1_ _v_

mW_mA. (_vlo*'_ (_v.,h-_0) (,,,_tolimte OR _1_.
h. I'. hc _ vapor k.

I 4 II 15 _ Ia I I I I 1._

ENTER ENTER I_ITER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

8_mt_mA 81r_m A SIn_*m A S_l_umA b'_'alumA Stm_amB SlmtumB Slmb_n B S_atum B SlmtumB Slfll_m C SI]r_l_t C S_nlf_ C SmC SlrabJmC

w,at,_e I_Wdm_y. Ix*a_y. _m_fly. (l_el _ Ix_em/. ix)m_ty. 10_e_l_y. c._t]enfmc,doa. _oi___ bulkOaml_, po_eity, laom_, cafo_nc_on.

I I _.* I e._ I _ I _ I I I I I I I I I I I
ENTER ENTER _e eNTER emeR _R meR em_

'_ _ Ended _ Average vaporm _ m m _ fleo_.-_g v_or rt_wmm tmoI_d_.

dm*m_d, _egm, _, Iw_at. ilth. I. LeaveI_k toeal_u_e
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ENTER ENTER ENTER ENTER ENTER ENTER
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I _ I 3o I ae I _ _._ I
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INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Floor-
Source- soil soil soil offen_ve soil soil soil wall initialsoil Bldg.

Exposure building air-filled air-filled air-filled totalfluid inbtnsic relate air effectivevapor seam €oncentratk)n ventilation
duration, separation, porosity, porosity, porosity, saturation, pamleabtiity, permeability, permeability, pedmetar, used, rate,

LT e,* e.B e.c S,. I_ k_ k. X=,= CA
is_:) p_ (cma/cm_) (cm=/cma) (cm'/crn') (cmS/,c_' ) (cm') (cma) (crnz) Icrn_ (pg/kg) (cm3/s)

19._E.o81 1 I 0.13oI ERROR I ERROR I #N/A I #N/A I #N/A [ 1.a2E-08 I 4,000 I 2"65E+02 I e,95E+04 I

Areaof Stratum Stratum Stratum Total
enclosed Crack- Crack Enthaipyof Henry'slaw Hennis law Vapor A B C overall

space to-total depth vaporizationat constantat constantat viscosityat effective effective effective offsotive Diffusion Convection
below area below ave.soil ave.soil ave. soil ave.soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

/_ q Z=_ Zd'lv.m FITs H'_ Pm D_A Dale D_c D_T L_ I.p

(cm2) lunat_,l Icm_ " Ical/molI (atm-m3/mol) lunitless) I_/cm-s} (cm'/s) (cm2/s) (cm2/s) (cm2/s) Icml {cmI

I 1.ooE,oe14.ooE_[ is I _R,_-_ I 3.61E_ I 1.S0E_ I 1.7,E_I S.QOE_I 0.00E,00I 0.00E,O0I S.g0E_I I 1 _S I
Exponentof Infinite

Average Crack equivalent source Infinite Exposure
Soil._ter Source vapor effective foundation indoor source Timetor duration>
partition vapor Crack flowrate diffusion Areaof Psolet attenuation bldg. Finite Finite source time for

coefficient, torte., radius, intobldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Ke C_ r,_cL Q_ [_ Ao_k oxp(Pot) o. Co,_r,; I_term ¥ term "r.o depletion

(om_/g) (J_/m3) Icm} (cma/s) (¢m=/s) (cm2) lunitlassl lunitlessl (J_g/m3) lunitlessl (sec)°' Isec_ I_YES/NOI

I 1.1eE+02I 3._E-,-OOI o.to I e._E+01 I S.®E-04I 4.00E+02I #NUMII N_ I NA I 8.07E+00I 4.47E-09I 4.76E+12I NO I
Finite

source Mass Rnlte Final
indoor limit source finite Unit

attenuation bldg. bldg. sourcebldg. dsk Reference
¢uafflclenL conc., cone., cone., factor, cone.,

<m. C_==._ _ _ URF RIC

lunttla,l (pg/m_) {jJg/ma) (F_/ma) (pg/m:Z)" (mg/ma)

I 7.elE_ I N^ I 2"e'TE"0312.6"/E-03I NA I 1.1E+00I
[ END I
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DATAENTRYSHEET

SL,ADV

*Es I I
Rwet m OR

_es I x I
ENTER ENTER

Inili
Chemical d
CAllNo. €onc,,

(_ c,Vy, C.

I '_ I _"_'_ I I _/_'_ I
EI_r_R _n'E.,_ ENTE.,q EI_rER r_'_'_R _ _'TER ENTER _ItER

_ Oepmbek_ TO_Sm_ _ up_,v_ o(4 (c_ G2S} Sdibelowgmdo gm_Immoboum_ _ _ mlumA Ule_r-Oeflned
Average io bollom Deplh1o_ow o_conWnie/le_ _ ol loll ofimll SCS _nmwnA
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fli.l is is i,i3.ae is [ I I I t._e.._

ENTER INTI_ ENTER INTER ENTER ENTER ENTER ENTER lifTER ENTER ENTER ENTER ENTER ENTER ENTER
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( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Floor-
Source- soil soil soil effective soil soil soil wall Initialsoil Bldg.

Exposure building sir.ftiled air-filled air-fillad totalfluid intnnsic relativeair effectivevapor seam ooncentratk)n ventilation
duration, separation, poro_y, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rote,

1; LT e=A e,II o=c Ste ki kro kv Xc_ _ , Q_

i=,=l I_ml (=m'_cm')(_m'_=:_) (cre/=m_) (=m"/=m_) (cm') (_m') (_m_) Icml 0,_kO) (:m'/_)
l e._e+081 1 I 0.130I ERRORI ERROR[ /_4/A ] *_^ I _A I 1.S2E_ I 4,000I 7.S2E+02I S.gSE+04I

Area of Stratum Stratum Stratum Total
enclosed Crock- Crack Enthaipyof Henry'slaw Henry'slaw Vapor A B C overall

space to-telal depth vaporizationat constantat constantat viscosityat effective effective effective effective Diffusion Convection
below area below ave. soil ave. soll ave.soit ave.soll diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, langff_,

As q _ Al_.'m Hm H"m IJ.m D_A D_s D_c DellT Ld Lp

(cmz) lunllJesel Icml Ical/mol) (etm-rn3/mol) lunitlass_ I_/cm-s) (cm2/s) (cm2/s) (cm2/s) (cruZ/s) Icm_ Icm_

I 1.00E+06I 4.00E-04I 15 I re,S" I S.s4e-0eI 2._E-04 I 1.78E-04I 2.16E-03I 0.00e.ooI °-°°E+°°I 2.18E-03I _ I lS I
Exponentof Infinite

Average Crack equivalent source infinite Exposure
Soil-water Source vapor effective foundation Indoor source Timefor duration•
partition vapor Crack flowrate diffusion Areaof Peclat attenuation bldg. Finite Finite soume time lot

coefficient, cone., realms, intobldg., coefficient, crock, number, coefficient, conc., source source depletion, soume

K¢ C,.._ r_ Q,_ Dm_ _ exp{Pej) o_ Cb._ _ term _ term 'D depletion

(cmS/_]) (l_/m3) Icm_ (cm3/s) (cm=/s_ (cm2) lunltless_ lunitlessl (pg/ms) luniflessI (see)" Isecl _ES/NO I

I 4.20E+02I 4.38E-01I 0.10 1 8.33E+01I zlee_ I 4.00E+02I _NUMII NA I NA I 2.70E+01I 7.21E-10I 3.47E+13I NO I
Rnlla

source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. soumebldg. dsk Reference
coefficient, cone., conc., conc., factor, ¢on¢.,

<o_ _ _ _,_ URF RfC

lunlttess_ (pg/m3) (.l,,ug/m_) (l.u_/m3) (pg/m3)"' (mg/ma)

I 8.96E-04 ] NA I 3.92E-04 I 3.92E-04 I NA I 1.1E-01 I

I EN° I
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DATAENTRYSHEET

6L-ADV I CALCULATEI_SK_ SOILCONCr_NTRATION(emir"X"in"YES"boK)
Vemlml3.1; {]_/041

v. I I
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YEs I x I
ENTER ENTER

CA8NO. oonc.
(n.mbmmy,

I ,o6,23I 30_ I I p-xp_ I

D41_h Depllb4110W TolilsmulladduplloVllJUe0f4 (cellrigS) SoilNIowgrade gradetoIx_on. "mldmem "llMmem immmA UN{-defined
_em0e Iohouom Dep_below ofoom=mlnallon, "rhidmem oll_l olmU SC8 erratumk

I_11 ollll:llmll {Im_1oI_ (enl_vllu4m'0 oll_l IIImlumB, inlll_ C. ll_l _/l_e ioilvillxx

Ta I_ I_1 hc Ir!! vim{ I_,

1 .4 Is 15 _ is I I I I l.e2E-Oe
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di_m_, _ _i_, _ v_l'_, rote, LeersI_l_ktocsIcuZate
• P Lu We HI iv ER 0._

L m I 4o I le_ I looo I '_ I o._ I o.ee I

ENTER ENTER ENTER ENTER ENTER ENTER
Avm_0 Avm_ng T_ T_m_hm_d
_mefo_ Ume_x Ex_mum F-_emum r_fo_ _f_

ATc ATNc EEl) EF TR THQ

I, 7o I _ I _ I _,o i._ I I
I u_d mcil_am di_,,l)a_

( 1( (



INTERMEDIATE CALCULATIONS SHEET

StratumA StratumB StratumC StratumA StratumA StratumA Stratum A Roor-
Source. soil soil soil effective soil soil soil wail Inlt_l soil Btdg.

Exposure building alr.ffilad air-filled air-fillad totalfluid intdnaic relatk'eair effectivevapor seam concentratfon ventilation
duration, sepalation, porosity, porosity, poro6ity, satur_ion, permeability, pemleabUity, pemleab_lity, perimeter, used, rate,

"_ LT 6ax O.O Oc Sw . kI k,g J%, Xcmox CR Qbuu_

,,, ISeCl Icml (cm3/cm3) (cmSlcm_ (cm3/cma) (cm3/cm3) (cm2) (cm') , (cm2) Icm) (pg/kg) (cm3/s)

[ 9:_.E.,06 I "1 I 0.130 I ERROR I ERROR ] #N/A I _A I #N/A I 1.82E-08 I 4,000 J 3.00E+00 I 8.95E+04 I

Areaof Stratum Stratum Stratum Total
enclosed Crack- Crack EnthallWof Henry'slaw Henry'slaw Vapor A B C overall

te-tOtel depth v_oorlzationat constantat constantat viscosityat effective effective effective effe_-tive Diffusion Convection
bek:)w area below ave. soil ave.soil ave. soil ave.soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

q _ AHv.T8 HTR I'_TB IJ.T8 D_A D_e D_c DIllT I_ L._

(cmz) (unltiess_ Icm} Ical/mol) (atm-m3/mol) lunltless_ (9/cm-s) (cm'/s) (cm=/s) (cmZ/s) (cm2/s) _cm_ Icml

I 1.00E+06 [ 4.00E-O4 I 15 [ 10,138- I 5.51E-03 I 2.29E-O1 I 1.78E-04 I 6.32E-04 I 0.00E-*O0 I O.0OE+00I 6.32E-O4 I 1 I 15 ]

Exponentof Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration>
partition vapor Crack flowrate diffusion Areaof PsoJet attenuation bldg. Finite Finite source timefor

€oefficient, core., radius, Intobldg., o0efflolant, crack, number, coefficient, conc., source source depletion, source

Kd C.==,=o r_ Q_ Dm_ Aoa_, exp(Per) o. C_M_0 p term v/tenn "r,o depletion

(cm3/g) O_m _) ,, Icml (cmS/s) (cm2/s) (cm2) lunitless_ {unitlass_ (pg/mS) lunitlassI (sac)" Isecl IYES/NO_

I _.SeE,0OI 4'01E+°2_'10.10 I 0._3E+01 I e.zze_4 I 4.00E+02 I #NUMI I NA I NA I B.58E+00 I 5.02E-05 I 4.25E+0B I YES I

Rnile
source Mass Rnite Final
Indoor limit source finite Unit

attenuation bldg. bldg. sourcebldg. risk Reference
coefficient, conc., ¢onc., conc., factor, conc.,

<o=> _ _ _ URF RfC

lunitless_ (pg/m:_) (l.q_m3) (/J.g/m3) (pg/mS)"' (mg/ma)

I NA I 1.18E-02I NA I 1.18E-02I NA '1 1.0E-01 I

I sSO I
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DATAENTRY SHEET

IV GW'ADV/ CALCULATER_K-BASED GROUNDWATERCONCENTRATION "X"in"YES"

(enter box)
/

ersion 3.1; O_

I 1 'Resetto OR
Defaults CALCULATE INCREMENTAL RISKSFROM ACTUAL GROUNDWATERCONCENTRATION(enter 'X" in 'YES"box and_ gmtJ'm'w_ercanc. bek)w)

_s I x I
ENTER ENTER

Chemical groundMim,
CAS No. o0nc.,

(numNmoofy, C.
.., nodashes) (p_ Chemical

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

TotoIsmustaddupto val_ of Lv_(cel G28) Soil

Avem0e below_ _ Thlclk_ess stratumA User-definedto bcaom Depet _ of soil ofscll Soil SCS strmumA
9mundwat_ ofenclosed below grade o(sol stratumB, s_ C, stralum SCS _ type _ valxx
tempenm_, spe_lkx_, towamrUade, s'maumA, (Entorvalueor O) (EnmrveJueor0) dlrocttymove soittype (usadtoe6t_te OR pen_abaity,

Ta LF LWT hA he hc watertable, dire_ above sollvapor kv

[ 19,4 r 15 ] 218.30, 213.30 J I A I _.L I I 1JB2E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

StralumA SuimanA StralumA StmlumA StratumB StralumB StralumB StratUnlB StratumC StrMumC St_C StratumCSCS _ (ky soiltotal sal wal_-fltied SCS soll(ky soil total soilwmer-filled SCS soil_ soil total soilw_w-Nled
s_ type Ix_ ds_say, por=Hy, pormny, soutype I_ dans_., potash, peros,y, soiltype _ density, poros_y, poros_y.

I _ok.uso='] p=" nA e,.' _ Lo_,,_Sd'1 p.' n' S." _ _,_,s_ _ p=c nc e.c

L J_ (o/_=) p,_ss) (_'/_) (. JP""" (old') (u,_) (cm'/cm')[ J_"'" (_,_') lum.oss) (cm'/cm')

I SCL I 1.u I o.37o I 024 I I I I J. 1 I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

EnOIosed Endosed Endosed Averaoavaporspace Soil-bl_. space spece Endosed Roor-wail Indoor flowrale intobldg.
pressure floor tioor space semncrack airexchange OR

thickn4ms, dlffemnlal, length, wldlh, height, v,,_'lth, tale, Leave I_ankto cak:tda_
I.=,= &P 14 We He w ER Q_

.......I_) (_'=,,-,,_ i_) I,_) Ic,,,) Io,,) I,/_) Ium)
I is I 4o I Iooo I looo I 4ee I o.1 I o.= I I 5 I

ENTER ENTER ENTER ENTER ENTER ENTERAveraging Aver_ Target Targethazard
timefor timefor Exposure Exposure riskfix quofdentfoe

==ndno0_, nm==t_0_, _ura_n. _p_cy, ca_nog_, noncarc_g_,
ATc ATNc ED EF TR THQ

_"') IP) _P) I'_") Iu_) I''_)

I 70 I 30 I 30 I _ J i.o_ I i l

I IUsedto calculatedsk-based

groundv,_mconce_ra_.

( (



INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled alr-lilled air-flUed totalfluid Inffinslc relativeair effectivevapor capill_y capllte_y capilie_ capillary seam
duration, sepamlien, pomsIly, porosity, porosity, setumbon, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

LT e.' e.e e,c S,. _ k,o k, L= n= e.= _,,= x=,=
IsoCl Icm_ (cm3/cms) (_m_/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (¢m2) Icm) (cm3/cm3) (cma/cm3) (cm3/cm3) Icml

I 9.4eE+0e] 198.36J 0.130J ERRORI ERRORJ #N/A I _A I _A I. 1.82E-08I _.es I 0.37 I 0._7 I 0._._ I 4,000I

Area of Stratum Stratum Stratum Capilienj Total
enclosed Crack- Crack Enthalpyof Hennis law HennJ'Slaw Vapor A B C zone overall

Bldg. space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave.groundwater ave.groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, . coefficient, coefficient, coefficient, coefficient, length,
(_11¢1_ AB 11 Zcm_ AHv.T$ HT8 H'TS Pzs D_* D_s D"fc D_ D_T 4

(cm'/s) (cmz) lunltless} {cmI Ical/molI (atm-m3/mol) lunltiessI <g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cmZ/s) Icml

I e._E.,,.04I t.00E.,,.0eI 4.00E..04I 15 I le,ooe I 0.=E_ I 3._E.._ I 1.78E...04I 4.71E-04I 0.00E+00I 0.00E+(X}I 3.a:'E_I 4.57E-04I 198.36I
Exponentof Infinite

Average Crack equivalent source Infinite
Convecticn Source vapor effective foundation indoor source Unit

path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Reference
length, cent., radius, Intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

Lp C_ r_ Q_m _ /_ exp(PeI) a C_,€_ URF RfC

, Icm_ (pg/m_) Icm_ (cm3/,) (cm'/s) (cm=) lunitiessI luni',Jess) (_m =) (izg/m3)' (mg/m3)

[' 15 I 3.84E+02 J 0.1o l e.33E+o1] 4.71E-04 J 4.00E-H)2 I #NUMJ J 2.51E-05 ] 9.e2E-03 J NA J 2.1E-01 I

[ END I
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DATA ENTRYSHEET

_/ GW-ADV / CALCULATERISK-BASEDGROUNDWATER CONCENTRATION(enter"X" in "YES"box)ersion 3.1; 02/041

Reset to OR

Dofaults CALCULATEINCREMENTALRISKSFROM ACTUAL GROUNDWATER CONCENTRATION(e¢_r "X"in "YES"boxandini_a]groundwaterconc.below)

_s I x l
ENTER ENTER

Innlat

CA8 No. corm.,
(numbemm_y. C_
.o,_,_ _,i_.) c.,,,,_

I ==' I "=="=I Acenaphthene Suno0meforAmmaphU'_yle_e

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth TolaJsmustaddupto vidueol Lw.r(ce_G.28) Soil

Average belowgrade _ Thickness stratumA Usec-doltnedsow tobottom Dep_ _ ol soil olsoil Soil SCS stn_umA
groundwater ol 0ndoHd belowgtado dsoil strstumB, stralumC, strabJm SCS soil type sailv=_oor
tOml_mtum, spaoeflom, towal_tal_e, strmumA, (Entm valueor 0) (EntervakJeor0) direc_yabove soiltype (usedtoestima_e OR pem,,ubUlty,

Ts _ I-wr It, hs hc watertable, _mctly abow_ soilvapor k,

[ 19.4 [ 16 _ =is.= I I A I SCL I I I._

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Stmum A StrabJmA StrmumA _A SUatumB StralumB Straxn B Slra_m B StratumC StratumC 6trstum C StratumCSOS _ dry soatotal s_l wsir-flBed MS solldry so_total sddwater-fil_d SCS soll dry soiltotal so_water-filled
=_ty_ Ix_drafty, pom_y, pormay, so_type _demay, poms_y, portray, soatype _ dms_y. Port--W, porosity,

r l.=ok_so_ )p_" rP 8._ [ LoSm=S_ "_ poe ne 8,,= _ Look_So_ '_ p_¢ nc 8,,c

i SCL I _.eO I O._r_O] 0_4 I I I I I I I I I
ENI"ER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enck3sed EndoMd Enclosed Averagevaporspace Sog-bldg. slgece _ EnO,omed Rom-wall Indoor flow rateIntobldg.
tl0Or prwsum tloor floor space seamcrack air exchange OR

thlclme_, dlllwem41al, lem_t), _4dll_, beigi_, _dlh, rate, Leave blankto _e
_ I-a ws H= w ER Q==_

,,, I_II)) ,' (O/Cm-") Icml IcmI Icml IcllnI II/hI IL/ml

I 1= ] 4o I lo0o I 10ooI _ I o.1 I o._ I I s I

ENTER ENTER ENTER ENTER ENTER ENTERAveta_10 Avem0i_ Target Targethaza_l
time for timefor Exposure Exposure riskfor . quo_entfor

camnomm, _, _, _mx_y, cardno_, noncam_0em,
ATc AT_ ED EF TR THQ

_) _1 IP} I=_l _u"_=l lur_=l

I 7° I = I = I mo I lO_ I , I
UsedIo calculaterlsk-based

grounmm=mrconcentratmll.

( ,( (



INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soll soil soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-fillad air-filled air-filled totalfluid intrinsic relativeair effectivevapor capillary capillary capillanj capillary seam
duration, separation, porosity, porosity, porosity, saturation, panTmablllty, permeability, permeability, zone, zone, zone, zonet pedmetar,

•_ L-,- 0,*' e,s e,c ,%. h k,, k,, I..= n,= e,,,,= e,,,.=,

Isec_ Icmi (cmZ/cm_) (cm_/cm_) (¢m_/cmz) (cm3/cm_) , (cmz) , (crnz) (cm_) Icml (cm3/cm3) (cm3/cm3) (cma/cm3) Icm_

I g.4eE-,.0eJ 198.33I 0.130[ERRORI ERROR[ #N/A I #f'qJAI _^ I 1.32E_ I 23.98 I 0.37 I 0.037I 0.33314,000 I

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Hen.s law Henry'slaw Vapor A B C zone overall

Bldg. space to-total del_1 vapolizatJonst constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.gmundv4ter ave.groundwater ave.groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, tamperatum, temperature, tampemmre, coefficient, coefficient, coefficient, coefficient, coefficient, length,

(¢m3/s) (cmz) lunitlessl Icmp ical/mdi) (atm-m=/mdi) tunitless) (g/cm-s) (cm2/s) (cruZ/s) (cmz/s) (cm2/s) (cm2/s) Icm_

I 8.95E.H)4 I 1.00E+06 [ 4.00E-04 [ 15 [ 16,008 [ 9.22E-.05 I 3.84E-03 t 138E-04 [ 4.71E-.04 I 0.(X]E.+QO I 0.00E.+00 I 3.82E-Q4 I 4.57E..04 _ 198.36 I

Exponentof Inllnite
Average Crack equivalent source Infinite

Convection Source vapor effective foundattun indoor source Un'd
path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Refemnse

length, conc., radius, Intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp C_,= rm,_ Q,_ _ _ exl_Pet) o_ _ URF RfC

Icm_ (pg/m') Icm} (cm'/s) (cruZ/s) (cmz) lunltlessI luNtlassl _g/m3) (p.g/m3)"' .... (mg/m3)

I Is -I 4.99E+02 I 0.10 I e._.._E,,.olI 4.71E-'04 I 4.00E+02 I #NUMI I 2.61E_I 1.25E-02 [ NA I 2.1E-.01 I

L END J
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DATAENTRY SHEET

IV W'/_V/ CALCULATERI6K-BASEDGROUNDWATER CONCENTRATION(erder"X"in "YES"box)ersion3.1;02/0_

I / +' 'Reset to OR -

DefEult8 CALCULATEINCREMENTALRISKSFROM ACTUALGROUNDWATER CONCENTRATION(enter"X"in"YES"boxaridinitialgrl0tmdwa_ conc.below)

_Es I x I
ENTER ENTER

tribal

Crw.k_ 0._z_*amr
CAS No. ce.€..

(numl_raon_, Cw

I +'+"' I +'°="=I _,.to,'..
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Deplh Totalsmustadd up tovaluea( t.wr(cellG28) Soil

Average belowgrade TlhiOmess _ stratumA User-d_nedtOboflom Deplih Thldmess OISOil ot S011 Soil SCS stratumA
oroundwaler of encloee4 belowgrade _ s_l stralumB, _ C, stratum SCS solltype sol vapor
tlmtpemlum, _ moor, to _ talde, stratumA, (Ent_ valueor 0) (Errlarvalue or 0) dlmcnyabove soll type (usedto estimmCe OR pemteabirdy,

Ta LF LwT hA he hc _ teble, directlyabove s_l vapor k,

Ira} I=.l I_} IE_,Af"I°"cI .=.,t=u_ pe,.,_/I <+,,,,'+>
[ lo.4 I Is I _1_ 21a.aeI I A I SO- I I t.a_-Os

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

I_lmlumA SlmtumA StralumA StrJum A StratumB StratumB Stratum8 StralumB StratumC StratumC StratumC StratumCSCS solldry soMtalal anilwatmr-nlecl SCS s_l d_y anilto_ so_water-filled SCS soild_y soil total sollwaterANed
soutype bu_d=rdy, porody, po=0_y, so,type bu_dens,y, por=Ry, poros,y, so,type bu_dins,y, poroaty, porosW.

_ Lo_Sol 1 _A RA .A LOOmp$_l _ Pb' n' OwB (" IJo_k_Sol ") pt)c nC _wC

L /P"'_m (W=.'_ lun_a_1 (=.s/m=) _ J <_+m+) tunmess_ (=,_','=,,'>t J"-"" (_,_ i+.,_+_++ (=,,+/=+,,+>
[ so_ I _.ee I o.37o I 0.24 I I I I I I I I I

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Endmed Enclosed Endmed AveragevaporSolkbldg. _ space Enck_ed Flo<x-wall Indo<x flow rime1911obldg.
floor _ floor floor space ,semncrack airexcha:_o OR

thk:kne_s, dmemntla/, len_m, widlh, he_ht, wi_h, rate, Leave blankto calculate +
&P Le We I-_ w ER Q=ou

_ornI (O_CnI-S_) _cmI _cmI Ion11 Icml I1/hl lure I

I 'm I 4o l +too I moo I 4m l oJ I o.ee I ] s I

ENTER ENTER ENTER ENTER ENTER ENTERAve,lgm9 Aver_ Target Tarot haza_
time fo_ time for ExDosum F.xpo_um riskto_ quolk_ for

_an::meg_,_,non=m_eom_, _, _aqumcy, can=aom_, nonc_dr_,
ATc AT_c ED EF TR THQ
(yrs) _rs I _rs) <days_r) <unitless) (ta_less)

l 7o I ao I 3o I a,so l 1.o_ I

I Used to c_culale dsk-based
gloorldw_ ClXlcmtra_.



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soil soil soil effecUve soft soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled air-filled . air-filled totalfluid intrinsic relativeair effectivevapor capillary capfltary capillary capillary seam
duration, sapara_on, parody, porosity, paucity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

LT e,* e,B e,c S. k_ k_ k, I.= _= e,,= _,=
Isac) Icm_ (cmalcm3) (cm3/cma) (cm3Jcm_) (cm]/cma) (cm2) (cm2) (cm,z) Icml (cmS/cm_) (cm3/cm3) (cm31cm3) Icml

I 9._E+0e [ 1_._ t 0.130 I ERROR I ERROR [ #N/A ] #N/A I HA I 1,e2E-08 I 25.86 1 0.37 I 0.037 I 0.333 I 4,00O I

Areaof Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Henry'slaw Henry'slaw Vapor A B C zone overall

Bldg. space to-tetai depth vaportzaUonat constantat constantat viscosityat effective effective effecUve effective effective Diffusion
ventilation below area below ave. gmund_mtar ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, rafio, grade, tampemtum, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
As q _ _d'lv..rs I'hs H'_ Pm D_A D'_e D_c D_= D_T Ld

¢cm3/s) (cm') lunitlem,s) Icml _c_,realI (atm-rn'/mol) lunitlessl I_cm-sl (cm'/s) (cm2/s) (cm2/s) (cm'/s) (cm'/s) Icrnl

I e_e+04I tOOE+06I 4-00E'04I 15 I 7,442 J 3.04E-05I 1.27E-03J 1.78E-04I t._E_ I O00E,,O0I O00E+O0I 1.71E-03I 160e_ I t_ I
Exponentof Infinite

Average Crack equivalent source Infinite
Convection Source vapor effective foundaiton indoor source Unit

path vapor Crack flowrate diffusion Areaof Peclet attenu_Uon bldg. dsk Reference
length, cone., radius, Intobldg., coefficient, creek, number, coefficient, cone., factor, conc.,

I_ C_ r_ Q_i Dm_ _ exp(PeI) a _ URF RfC

Icml (l_g/m3) Icm} (cm3/s) (cm21s) (cm2) funitlassI lunltlass_ (l_g/m3) (_m3) "I (mg/m3)

I 15 I 3.eOE+00I 0.10 l O:33E+0111.5eE-03I 4.00E+02I *NUMI I 8.21E-05I 3.12E-04I NA I 3.5E-01I
[ END I
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DATAENTRY SHEET

_/ W-ADV ] CALCULATERISK-BASEDGROUNDWATER CONCENTRATION(e'+_' "X"in "YES"box)

I

ersion 3.1; 02/04 I

! 1 +' 'Reset to OR
Defaults CALCULATE INCREMENTALRISKSFROM ACTUAL GROUNDWATER CONCENTRATION(enter'X" in "YES"boxandinitialgroundwaterconc.below)

I X I
P_rrER ENTER

In_al

CAS No. comm.,
(numlmmonly, C.
no,_h_) (_p_.) C_I IIII I

J 120127 ] S.g_+01 J Anthracene

ENTER ENTER ENTER 'ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Tolalsmustadd uptovalueo_I.wr (ceIJG28) Soll

Average belowgrl_e Thickness Thidme_ _ A User-definedtobollom Dep4_ Thickness olso_ olsoa So] SCS sl_A
Oroundwal_ oi mctoud belowgrade ol soll stnSumB, strahJmC, stratum SCS soiltype sal valxx
I_m, ilpm_ finor, to Willor table, _A, (Enfarvalue or O) (ErdervMueor O) dlmclly_ove so+ltype (l_sedItoes_ OR pellmeabillty.

T$ L_ _ h, ha hc walor table, dimdly abov_ soilvapor I%

[ le.4 T is ] 21_ae zla.ae I I A I SCL 1 I 1.mE-Oe

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

SlmlumA Stra_m A Sb'a_m A StnCumA Stndum B _B SlxatumB SttafumB Sm_umC StrWumC Str_um C StralumCSCS _ dry _ total soll_sMmr-flled SCS soil dly soll total soil waler-fllled SCS _ dnj _ _ soilw_tor-fllled
soiltype butkden_ly, I_, Ix_, soillype butkdensity, ix)foslty, porosity, soil type bt_k density, porosity, porosity,

, Lo_.+So__ Pb" _ e.' I t_.+So, _ _o' n' o,,' _ L_upsoa"} pbc nc B.c

I SCL I 1.e_ I o_o I O_ I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

E_ Enck_e¢l Enctoe41d Averagevaporspa_l _. Space space F..nc_sed FIo<x-waJ Indoor flow rateInlo bldg.
floor pressure floor floor space seamcrack airexO_ OR

thk:loles_, dllleren_ll, lenglh, wk:ll_, helgi'd, wld_, rate, Leare blankto _;ulcde
I-m= _:) Ls W. Ha w ER Q_

.... I_n/ (g/cm-sz) Icm_ Icrnl Iornl _crnI I'Irnl IL/ml

t _s I 4o I iooo I lOOOI ,me l o.1 I o.m ] I '_ I

ENTER ENTER ENTER ENTER ENTER ENTERAvmaglng AvelaQing Target Target
for _ for Exposure Exposure dskfor qlJol_ntlos'

_, nora:amino.m, durauon, hequency, camno_ns, noncammog_s,
ATc AT,_ ED EF . TR THQ

] 7o I am I 3o I.. _ I +.OE-OeI I

I Used to calcu_e risk-based



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA Stratum B Stratum C StratumA StratumA StratumA StratumA Total Air-filied Water-filled Roor-
Source- soil sail soil effective sell soil soil. Thicknessof pomstiyin porosityin porosityin wall

Exposure building ak'-fliled air-filled air-fiNed totalfluid intrinsic miethteair effectivevapor capillary capillary sap_ltary capiltary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone. zone, perimeter,

LT e,A 8,e e,c St, k k_ k, L_ % e..= e,,._ X_

ISecl Icml (cm3/cm3) (cm3/cm3) (cm_/cm3) (_n3/c,m_') (cm2) (cm_) (cm2) Icml (cm3/cm') (cma/cm3) (cm3/cm') Icml

I 9.4eS+0eI t_e.3eI 0.130I r=RRORI ERROR J #N/A I 'W^ I ,_,',, [ t.e2E-0OI _.0_ I 0.37 [ 0.037 I 0.333 I 4,0O0I

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Henry'slaw Henry'slaw Vapor A B C zone overall

Bldg. space to-total depth vapedzattenat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below eve. groundwater ave.groundwater ave. groundwater ave.soll diffusion diffusion diffusion diffusion diffusion path

rata, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Q_ As 11 7.m,. AI_,,TS I'ITs H'TS Ix-re D'_. D_". D'ec Oaacz D_T La

(cm3/s) (cm2) lunitiessl Icm_ Ical/mct} (atm-m3/mol) lunlfiess) I_/cm-s) (cm'/s) (cm2/s) (cm2/s) (cm2/s) (cm'/s), Icm)

I 8.95E+04I +.00e+0eI 4.00E-04I is I m,_ I a.mE_ I 1.50E-_ I 1.7eE...04I 5.90E-04I 0.00E+00I 0.00E+00I 9.72E..04I 6.21E.-04I 1_.= I
Exponentof Infinite

Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit

path vapor Crack flowrata diffusion Areaof Peclet attenuation bldg, risk Reference
length, cons., radius, Intobldg., coefficient, crack, number, coefficient, cons., factor, cone.,

Cm=_ r=,_ _ D='==t Am=, exp_Pea) " (z Ct_€_ URF RfC

Icm_ (PO/m3) tcml (cm3/s) (cruZ/s) (urn=) tun,iess) lunitiessl (l_/m 3) (pg/ms)" (rag/mS)

I is l e.S,_E,mI 0.10 l a.a._*Otl S.g0S_ I 4.00E+02I _NUm I 3"37E'05I P____E-0,3I NA I 1.1E+00[
L _ND j
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DATAENTRYSHEET

b W-ADV I CALCULATERISK-BASEDGROUNDWATERCONCENTRATION (em_' "X" _ "YES"box)
ersion 3.1; 02_

{ } ,Resetto OR
Defaults CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATERCONCENTRATION (enter"X" in 'YES" boxandinitialgroundwaterconc.bek)w)

YES I x I

ENTER ENTER
Inmal

Chemk_ gmundwaW
CAS No. conc.,

(nuaVom my, Cw

I _"= I _'_ I I ._zor.,•
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENIP.H ENTER

Dep_ Totalsmustaddup to valueotLwT(ceil G28) Sol

Avenl0o _ _ "l_lO(rleSS _ stra_m A User.-d_medsaA/ to bottom Depth _ alsoa olsad Soil SCS stmlum A
groundvvaler of endosed belowgrade olso_ strmumB. stralumC. stz,eCum SCS soiltype soilvapor
tempetll_we, spacelkxx, tow/erlable, stmh.unA. (Entervaloeor 0) (Ent_v/oeor0) direOllyC_ve soillype (usedto estimate OR pe_,

Ts _ LwT hA he hc waCortable, direcUyabove soilvapor k,

I_1 I_"l ic_l iEm_̂,ero,cI _,, _ ,_,,,_) co,',_)
[ lg.4 T ls 21a._ i I A I sc_ I I l_

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

I_ 8tnllUmA _nMum A _ral_m A SlrolumA S_ltum B Stratum8 Stra_mlB StratumB Str_um C SIx_um C Stnd_urnC StnlbJmCSCS soildwy soJ total _ _ml_r-flled SCS solldry soil total soil water-K_ed SCS soild_y soil total soil wgter-flled
8oitype Ixak,_nslty, porosity, poroo_, soatype b_kdemay, potash, porosity, s_l_me _ density, porosity, poros_.

{==1 " " ,.. o, , ,,c .o
(g/cm_) lur,i,_l (cm,lcm,+) P,mm.i,+ (g/cm+) iunlilessl (_a_,) I_.,_ (_cm_ I_1 (_'#cma)

I _ I 1.i " 1 o.37o 1 o.24 I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

F-_ Endosed Endosed Averageva.oorspace So#-b/_o. space space Ex'K::k)sed FIoor-wi Indoor flowride intobldg.
_oor We_um ttoor _ space se_rn _ack ir axcha_e OR

_, diffecen/I, _.. w_h, I_, v,_ll_, rate, Leave blankto calculalo
• P L_ Wo Hi w ER Q_

I_J, Io_n-s') i_1 I':"1 I_1 I_"l I_'_1 I'-'ml
I ,i I 4o I looo I lolio I _ I o.1 I o.tl_ I r '_ I

ENTER ENTER ENTER ENTER ENTER ENTERAve_ng Aver_0k_ Targ_ Targ_ hazant
tk_neI_ line for E)q0ost,ere Exposure dskfor quotientlot

_, nonca_no0w_, _a_ion, frequency, carcinogens,noncarc_ogms.
ATc ATMc ED EF TR THQ

_,,,s) _1 IPi (_') lu'il_l I"n_s}

] 70 l 30 I 30 I 350 I I .OE-06 ] I I

I IUsedto calculalerisk-based

gro_.,dwalerconcentralion,

( 1Of€ (



( ( (
INTERMEDIATECALCULATIONSSHEET

Stratum A Stratum B Stratum C StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soil soil soll offecSve soil soil soil Thicknessof porosityin porosityIn porosityin wall

Exposure building air-fflied air-filled air.filted totalfluid intrinsic relativeair offec_e vapor capillaW capillary capillary capillary seam
duration, separation, poro61ty, porosity, pon_lty, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

t Lt e,' e." e.c s_ k, k,= k, I.= n= e,.= . e,,.= X=,=
Isecl Icm_ (cm]/cm3) (cm3/cm3) (cmS/cm3) (cma/cm3) (cm2) (cm2) (¢m') Icm) (cm3/cm3) (cm3/cm3) (=m=/cm3) IcmI

I ,.48E,,.o6I loe.3eI o.13oI ERRORI ERROR I _N_,., I _',U,,, I _,,, ] l.e=E-= I _.es I 0.37 I 0.037 I 0.333 I 4.000I

Area of Stratum Stratum Stratum Capillaly Total
enclosed Crack- Crack Enlhaipyof Henry'slaw Hennis law Vapor A B C zone overall

Bldg. m to-tuteJ depth vaporlza_onat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.groundwater ave. groundwater ave.groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, tempamtum, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
As 11 _ AJ-I,._ H-rs H'TS I_TS D_, D"a D'Jc D== D=T I-u

(cm3/s) (cma) lunitiessl Icm_ Icai/mol_ (atm-m3/mol) lunitlessl I_/cm-sl (cm2/s) (cmZ/s) (cruZ/s) (cm2/s) (cm2/s) lomb)

I e._E.,-04I 1.00E._I 4.00E,,04 I 15 I s,o'_ I 4.27E-03 I 1.78E-01 I 1.78E-.04 I 7.24E-04 I 0.00E+,00 I 0.00E+00 I 2.11E-.05 I 1."_F..04 I 1_.:_ I
Exponentof Infinite

Average Crack equivalent source Infinite
Coflvectlon Source vapor effective foundetJon indoor source UnR

path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Retemnce
le_gth, sonc., radius, Intobldg., coeftictent, crock, number, coefficient, conc., factor, conc..

I.I) Czou. rc_t,_ Qao= Om_ _ exlp(Pef) ez C_k_ URF RfC

Icm_ (pg/m=) Icm) (era'Is) (¢m'/s) (cm') lunttiessl lunittess) (pg/m_ (l_/ma)"' (mg/m3)

I is I ,'.44E.04I 0.10 I e._e,,.OlI 7.:,,,,Z-0,I 4.00E-_ I mUM1 I 7.,E_ I '1._,.E-01I 7.8E-06I 3.0E-02I
I END J
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DATA ENTRYSHEET

IV GW-ADV / CALCULATERISK-B/_ED GROUNDWATER CONCENTRATION(enter"X"in "YES"be=)
ersion 3.1; 02/04_

YES I 1i-+/Defaults CALCULATEINCREMENTAL RISKSFROM ACTUALGROUNDWATERCONCENTRATION(enter"X"in "YES"boxand_ groundvmtor¢onc.below)

YES ! X [

ENTER ENTER
initial

Clinical gmundwater
CAS No. o0nc.,

(numm_o_y. cw
r,o,'--h_) (+,p-) Ch,,m_

I 12g000 [ &TO_.<,.01 I Pymne Surmga_ for benzo(ghl)peP/lene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER EN l

Depth Torah mum eddupto valtmoiLw-r(cell G,28) Soil

Av_ belowgrade 11ddmMs Thldmess stratumA User-dof_mdsog/ to (xxtom Dep_ _ olsoa of soil So] SCS _A
gn_Jndwa_r Ofenc_Nd belowgrede of$_l stratumB, str/um C, sllatum SCS sol type soilvapor
tempermum, Sl_Cegoor, towa_r table, stm_umA, (Entlr value or 0) (Ent_valueor0) dtrecUyabove soiltype (usodtjooslkl_do OR p_n_0tlity,

1"6 Lv LWT hA hi hc watertable, _mctly above soilvapor kv
(cm2)i=.,l i,_l i=,,l IE,'_ArR.O,'CI _ ram, _,m,_,i_) ,,

[ 10,4 T is _ Zla.ae I I A I SCL ] I 1.SLqE'O8

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

'_ 8bxlum A Stralum A SUalumA SlncurnA StraWmB Sl_lum B StratumB StralumB _C StmlumC Str_um C Stra_JmCSCS soildry soiltotal s_i waler-fllUKI SCS _ dry soIJtotal _ water-fllkKI SCS solldpj soil total so41wale_-Bled
type zx_dm_y. pon_y, pom_y, so__/pe buU_€_may. poro_, porosny, soatype buU<de,shy, poms_y, poros_y.

! _=_pS,_ "1 p_" n_ e." (" u,o_so= 'L p_' n' e.' [ _s_ _ _c nc e c
t J_ (_Vcm_) I.._e.I (_3/cm') l J_'_" (_Wn_) lu.=,._ (=._/cm') t )_""" (_vom_.... I.._l (,cp,3/_')

[ so. I ,.e_ I o._r_oI o_4 ] I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Encloud Endmed Enctme_ Averageve,oo_space Soil-blc_. _ r4_ce Enclosed Roo_-wall Indoor I_v rate intolo_g.
pressure floor _ space seam crack ak'exchange OR

thJdmm, diffemn_, length, wkJtlh, he_ht, width, raJe, Leave _ to calo.Wate
L._ ,M_ 14 Wm HI w ER Q_

_.,,_ <_',,r,,-,,"> i+,m},, i_} i_l pmI I_,_ lull
L '+ l 4o I 1000 J I0C0 l ,me I o., I o.m l l s ]

--_ ENTER ENTER ENTER ENTER ENTER ENTERAv_ra_ng Avm'aglng Tar_ Ta_gelhazard
grneIo_ lime foe Exposure Exposure N_kfor qualWntIor

carcinogen, noncan_nogms,Oumk_, bequency, _, nmcarcinooens,
ATc ATNc ED EF TR THQ
(yrs) (yrs) (Ym) (day.r) (u,Vdess) (unitless)

I 70 I 3o I .=) I 350 ] 1.0_-OSI I I

I IUsedto caiculalerisk-based



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA Stratum B StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Fioor-
Source- soll soll soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building alr-llllad air-flllad air-filled totalfluid intrinsic mlatlveair effectivevapor capillary copl,ary cap,law ca,otllary seam
duration, separaUon, porosity, porosity, porosity, saturation, panneabllity, permeability, permeability, zone, zone, zone, zone, perimeter,

T LT e," e,e e.c s_. k4 k,, I_, L= r_ O,.= 0,,.=

Isec_ Icml (cm3/cms) (cma/cm_) (cm3/¢m3) (cm3/cm_) (cmz) (cm2) (cmz) Icml (cm3/cm3) (cm3/cm3) (cm3/cm3) !cm/

I e._E+0SI t=.= I 0.130I ERRORI ERROR j #N/A J #N/A I *_A I 1.82E-08I 2S._ I 0.= I 0.0_ I 0._3 I 4,000I

Ares of Stratum Stratum Stratum CapitlaW Total
endseed Crock. Crack Enthalpyof Hen,s law Hen,s law Vapor A B C _one overall

Bldg. space to-total depth vapodzstioflat constantat constantat viscosityat effective effective effecl_ve effective effective Diffusion
venUlatlon below area below ave. groundwater ave.groundwater ave.groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temparatum, lampamtum, temperature, temperature coefficient, coefficient, coefficient, coefficient, coefficient, length,

As tl _ _.l"l,,,'t's H'rs H'ts _ts D_,_ D_e D_c D_= D_T I.-d

,,, (cm3/s) (cm') lunitlessI Icm_ ical/mol_ (airn-ma/mol) iunitlessl i_/cm.sl (cm_/s) (cm_/s) (cm2/s! (cm2/,) (cm2/s) icm_

I e.,SE+04I 1.00E+06I 4.00E-04I 15 I 20,STI I 5.64E-06I 2.35E-04I 1.7eE-04I 2.16E.03I 0.00E+00I 0.00E+00I S.SOE-03I 2°36E-03I 1_._ I
Exponentof Infinite

Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit

path vapor Crock flowrate diffusion Area of Peclet attenuaUon bldg. risk Reference
length, co_c., radius, Intobldg., coefficient, crack, number, coefficient, cor_., factor, conc.,

Lp C,_. r_ Q_I _ _ exp(Pet) a _ URF RfC

Icm_ _g/ms) Icm_ (cm'/s) (cm2/s) (cm2) luniUecs_ IuniUess_ (j4g/m3) (l_g/m3)"' (mg/m')

I is I S.ZOE+OOI' 0.10 l e.=E+01I 2.16E-03 I 4.00E+02 I #NUM! I 1.16E-04 I 1.01E-03 I NA I 1.1E-01 I

L END J
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DATAENTRY SHEET

_/ W-ADV / CALCULATERISK-BASEDGROUNDWATER CONCENTRATION(enter"X"in 'YES"box)

ersion3.1;02/04_

I 1 YEs,,Resetto OR
Defaults CALCULATE INCREMENTALRISKSFROM ACTUALGROUNDWATER CONCENTRATION(enter 'X" in"YES' boxandinl_dgroundwaterconc.below)

YES | X |

ENTER ENTER
initial

gmund*ll_
CAS No. ¢o_..

(num_,=o_y, C.
.oa_,. I (_VL) c.e._=

I "'5° I I I Carbondisulfide

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Dep_ Tolalsmustadd up tovalue ot _ (ceaG28) Soil

Average belowwad= _ _ stratumA User-definedto bottom Del_h Thk:kaess olso41 ofsal Soll SCS strmumA
ground_EK ofenck_ed I_iow grade olsell straUn 8, stmlurnC, slxalum SCS so_ type so_lv_r
remit, sl0Qcel_o¢, tot,Altertai_e, _A, (Enterv_ue or 0) (Ent_'valueor0) direc_iyabove soiltype (usedtoes'dmam OR pemmability,

1"8 _ _ hA he hc waZertable, directlyabove soilValpor k,

[ i,., ] 15 [ =m._ 21-_._1 I A I SCL I I +._,E_

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

SlmmmA StratumA Slncum A SlmlumA SlzalumB Stra_m B StralumB StmlumB Stream C Str_um C StnmJmC StralumCSCS soMd_y soiltalaJ s_ wam..BMd SCS so_dry so_total sollw_er-fllled SCS so_ldry soatot_ soil wtter-811ed
_type _ der_/, poro_ty, _, soatype bCkdemtty, poro_, porosity, soatype bukdens_, _os_, ix_sity,

( L,x_,=S_'_ p_" d' e." (" Lo_u_S=I p=e n' o,,= f t_o_a=so=/ pc nc _c

t _JPItlltlelMI €_/CI1,13) tU_l_ifl____ (crI_'/CI_3) L )PanltM_ , (_/cm3) _unifl_._ ((_l:l/cm_ t )PMImmet¢_ (_/c_13) _unJ_l (mC_nm3/c/_3)

I ao_ I _.== I 0.37o I o_ "1 I l I I I I I J
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enclosed Enclosed Endoc,ed Averagevaporspace So@blOg. ,space space Endosed Floor-v_U Indoor flow rateintoIoldg.
b_or pmnum floor floor space seamcrack airexc_lnge OR

Ildclme_. diffemm_, le_m, wide, hei_t, wk_, rata. Leaveblank tocalculate
AP 14 W, Him w ER Q_

I I_ I _o I m_e I ioooI _ I o.1 I o._ I I _ I

ENTER ENTER ENTER ENTER " ENTER ENTERAveraging Averaging Target T_
timefor Umefor Exl_Sum Exposure dskfor quai_ntfor

car=noQms,noncam_x_m, dural_m. _m.mcy, cammgens, noncarc_nomns,
ATc AT_ ED EF TR THQ

I_ I_rs} _I _dll_sh_r} luni_ss I luni'dess_

I m l a° I " l am I 1m_"_ 1 1lu,,_to-.,.-m_groundwa_rconcemr"_n.

( (1_2



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-fflied Floor-
Soume- soil soil soil effective soll soil soll Thicknessof porosityin porosityin porosityin wall

Exposure 10ui_ng air-filled air-filled air-filled totalfluid intnnsic relativeair effectivevapor capillary capillary capillanj capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, pamnrebility, zone, zone, zone, zone, perimeter,

q_ LT O.A el II Sac Sw ki k_g kv Lcz _ O,.cz 0w,_ )(cm_

Isec_ Icm_ (cm31cm3) (cmalcm3) (cm31¢m3) (cm31cms) (cm_) (cm2) (cm2) Icml (cm3/cm3) (cm31cm3) (cm3/cm3) Icml

I 9.4eE-,-oa] tse.3eI 0.130IERROR] ERROR I #N/A I ,_A I #N/A I 1.82E-08I 25.86 I 0.37 I 0.037 I 0.333 I 4.000I

Area of Stratum Stratum Stratum Capilla_j Total
enclosed Crack- Crack Enthalpyof Hen_islaw Hen,s law Vapor A B C zone overall

Bldg. spare to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.groundwater ave. groundwater ave. groundyaster ave.soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, tamparatum, temparatum, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Ae q Z_ ,_Hv,T8 HIS H'TS _TS D_A Da"e D_"c Dg"(= D_T Ld

(crn3is) (cm') lunitiessI Icm_ Ical/moll (atm-m'/mol) lunltiessI _/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm_/$) (cmZ/s) Icm)

I 8.96E+04 I 1.00E+Oe I 4.00E_)4 I 15 I 6reO9 I 2.44E_2 I 1.02E+00 I 1-78E'04 I 8.S2E-04 I O.OOE+O0 I O.OOE+O0I 1.45E-05 I 9.96E-05 I tee._ I

Exponentof Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flowrate diffusion Areaof Peclet attenustion bldg. dsk Reference

length, cone., radius, into10_lg., coefficient, crock, number, coefficient, conc., factor, conc.,

L.p C_,om ru... _ Dm_ A_==_ exp(Pe') = C_ URF RfC

Icrnl (J_g/m_) Icml (cm3/s) (cm2/s) (cm=) Iunitiessl lunitiessl (Pg/m3) (pg/ma)1 , (rag/m3)

I is I 9.7eE+o'zI OJO I e.a_E+01I 8.52E-04I 4.00E+02I mUMI I 5.59E-06I S.48E_ I NA I 7.0E-01I
L eND J
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DATAENTRY SHEET

| GWADV I CALCULATERISK-BASEDGROUNDWATERCONCENTRATION (enter'X" in "YES"box)
/

[version31;02/_
YES I I

I _--tto 1 ORDefEuIts CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION(enter"X"in"YES"boxand_ gmlmdvmterconc.below)

YES I x !

ENTER ENTER
Ift_d

CASNo _tc,
(number=only. c.
o=,_ _L) c_

[ '="_ I 6._o I Dibenzofuran

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Dep_ TOt_Smt_4adduPto v0JueolLWT(C_lC'QS! S_l

Average belowgt'ade Thldmess _ stratumA Use_-Ooflnedsoilf to botlom Deplh _ ol soil of soil Soil SCS stratumA
geoundwmr o_e_seO bok=wgrade ot r,oll _B, stratumC, stratum SCS soil_/pe sodvapor
tl_e, ik_a¢elloa', towa_r1_01e, stratum/_ (Entervalueor O) (Entervalueor O) dire_abovo soiltype (usedto esJm_te OR _,

Ti LF L_ hA ha h€ wadertable, directorabove soilvapo_ k,

i=._ _=_ i=.l IE.__B__cI _t_ _==_) (=n')
[ lo.4 ]_ sl_ I I A I SCL I I 1.--r_

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

StlrmlunlA StralumA _A StratumA Slralum B StratumB StratumB Str_um B StratumC _C Slndum C StratumCSCS soildly soiltot_ sobwater-flied SCS _ dry soll total sollwater-_ed SCS soil dry _ lotai soilwale_-fllled
sou_oo bu_demmy, _, pome_y, so_type bu_dens_y, poros_y, porm_y, so,type b_k€_nsny, poror,_, poros_y,

| --s_ _ p=" d' e," _ --_ _ p_' n' S." { --s= _ poc nc ec

[ SCL I _.= I O._r_OI O_ I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Endosed Enclosed Enclosed Averagevaporspace SoiLbklg. space _ _ Floor-wall Indoor flowrate intobldg.
noor pressure ftoo¢ fk_ sp_e seam crack ai_excha_ OR

thiOIme_, dllferen_al, le_glh, wldlh, I_ wioffi, rate, Leeve blankto _lato
&P 14 Ws He w ER 0,_

I _s I 4o I tom I _oo0 I _ I o._ I o.= I I s I

ENTER ENTER ENTER ENTER ENTER ENTERAveraging Avemgln0 Target Ta_el hazard
Ibnefor _me _ Exposure Exposure dskfor quo_entfor

cam_m_, .oncam_m, dumUon, fmq_.cy, _, no_ard_,
ATc AT.c ED EF TR THQ

I 70 I ao I 3o I 350 I 1.0E-06I

I Used to calcu_te risk-based



INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Watar-filled Roor-
Source- soil soil soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure b_.dldlng air-filled air-filled air-filled totalfluid intdnsio relativeair effectivevapor capillary cepillanj capillary capillary seam
dumUon, separation, porosity, porosity, porosity, saturation, permeability, pamneability, panneabitity, zone. zone. zone. zone. perimeter.

"_ LT e,A B,= 9, c St, I_ km I_. I..= r_ e,.= e...=

Isecl Icml (cm3/cm3) (¢ma/cm3) (cm3/cm3) (cmS/cm3) (cm2) (cm2) (crn2) Icml (cma/cm3) (¢m_/cm3) (cm3/cm3) Icml

I e.4eE.oaI 198.36I 0.130I ERRORI ERROR I _A I _UA I _A I 1.82E-08J 25.86 I 0.37 I 0.037 I 0.333 J 4,0001

Area of Stratum Stratum Stratum Capillanj Total
enclosed Crack- Crack Enlhatpyof Henn/s law Hennis law Vapor A B C zone overall

Bldg. space to-total depth vaporizationat constantat constantat viscosityat effso_ve effective effective effective effective Diffusion
ventilation below area below ave.groundwater ave.groundwater ave. groundwater ave.soil diffusion diffuston diffusion diffusion diffusion path

rote, grade, ratio, grade, temparatum, temperature, temperature, tamparature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

Ae 11 Zm,_ AHv,TS ItTS H'xS g_s DeeA D_B D_c D_cz DeffT Ld

(crn'/s) (cm_) lunltless_ Icm_ Ical/molI (atm-m'/mol) lunitiess_ I_/cm-sl (¢mZ/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) Icm}

I e.98E.O4I 1.00E+06'I 4.00E-04I 15 I e7,043 I 7.sse-07I 3.15E-05J 1.7,E-04I 1-°°E'02I 0.00E.00I 0.00E.O0I 3.S_-02I 1.34E-02I 1_-_ I
Exponentof Infinite

Average Crack equivalent source Inti_ite
Convection Source vapor effective foundation indoor source Unit

path vepor Crack flowrate diffusion Areaof Pedat attenuation blclg, risk Reference
lengb'l, conc., radius, intobldg., coefficient, crack, number, coefficient, oonc., factor, conc.,

Lp Cm,_e r=r,_ Q_= _ Ac._ exp(Pet) a Cb_v_g URF RfC

Icml _g/m3) Icm} (cm3/s) (cm'/s) (cm=) Iunitless_ lunitless_ (jz_g/m') (p.g/m3)"' , (mg/m3)

I 15 ] l SeE-01I 0.10 ]8.33E+01 I' 1.22E-02 I 4,00E+02 I 1.06E+111 I 4.17E-04 J 7.86E-05 J NA I 1.4E-O2 j

I END ]
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DATAENTRY SHEET

_/ GW-ADV / CALCULATERISK-BASEDGROUNDWATER CONCENTRATION "X"in "YES"

box)
/

ersion 3.1; 02/04_

Resetto OR
Defaults CALCULATE INCREMENTALRISKSFROM ACTUALGROUNDWATER CONCENTRATION(enter"X"in "YES=box andinilJalgroundw'__.erco_c.below)

•,Es I x I
ENTER ENTER

CheeNc_ groum_lwalar
CA8 No. c_lc.,

(nunCe_ o_t, Cw

®_'1 _) c_

I lo7o I I 1.2-D loh
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

De_h TotaLsmustadduptovalueof LWT(ce_Q28) So_

Average belowgrade Thickness Thickness stralumA User-definedto _ Deplh Thidg'_",,m_ of_ ofsoil Soil SCS s_ A
groundwZll_ of enctoNd belowgrade of soil stratumB, stralumC, stratum SCS soil type soilvapor
temperature, specenoor, to wter table, sb'atomA, (EntervaJueor0) (Entarvalueor 0) dlmctJyabove soiltype (usedto estJm,zte OR penneabntty,

Ts _ _ hA he hc watertalde, direc_ above ; soavapor k,

IcmI _cmI Iornl _SnterA, BTorCI watertable pennea_l (cm')

[ 19.4 "]' Is ]" 21_3e 21,a,aeI I A I SCL l I 1.a2J_"06

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Sl_lum A StrabJmA StralumA S_*a_t A StratumB Saturn B Stra2umB SlratomB StratumC StratumC StratumC Stratum CSCS solldry soil total so_w_er-_tled SCS soildry so_lIoffi soilwaler-fllled SCS solldry so_ total so_water-filled
soatype bulkdan_y, poe_,ay, poro_y, _ type bu_kde_y, poros_, poros.y, so_ltype bu_€_ns_y, pof_ltX, po_s_,

' L°ekuP'Se41_l I_" nA 8,," _ Look_pS_l "_ p s n' _lz f LookupSoi "_ pC nc e.c

I' SCL I _.ea I o.am I o_ I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Endoud Enclosed Endosed AveragevaporSoa-bkl_. space spe_e Endosed Roof-warn Indoor flowr_e intoblclg.
!10o¢ I_'e_um floor _ space seamcrack airexchange OR

thickness, dUfemntlal, lengltt, _ height, wi0th, r'_e, Leaveblsnkto calcull_8

Lm_ aP L_ Ws HB w ER Q_

Icml (g/om's2) IcmI Icml IcmI Icml I1/hl IIJmt

I _s I 4o I _oeo I Iooo I 4_ I o.1 I o._ I I s I

'_ ENTER ENTER ENTER ENTER ENTER ENTERAver_glng Avera_ Target Targ_ hazard
_me Ior t_mefOr Exposure Exposure riskfor quotientfor

ca_nog_s, neecarcmge_, dumam, frequency, ca_cmgens, nonca_.ogees,
Arc AT_c ED EF TR THQ

(yrs) (.ym) (yrs) (day,J/yr) (unitless) lunitlessI

I 7o I 3o I 3o I 350 J 1.0E-06I

I Usedto cak:ulatensk-based
groundva_Zercoecentralz_oe.



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soil soll soll effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled sir-filled air-filled totalfluid intrinsic rela_veair effectivevapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, pen'neabillty, zone, zone, zone, zone, parimeter,

LT e,A e.e e.c s. k, k_ k. L= _ e..= e.,= x=.=
ISOC_ Icm_ (cm_/cm=) (cma/cm3) (cm'/am3) (cm3/cm3) (cm=) (cm2) (cm2) Icm} (cm3/cm3) (cmS/cm3) (cm3/cm3) Icm}

I O.4ee.oaI 198._,I 0.130I ERRORI ERRORI '_^ I "_^ I #N/AI 1.82E-.08I 25.98 ] 0.37 I 0.037I 0.333I 4,000I

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Henry'slaw I-lenry'slaw Vapor A B C zone overall

Bldg. space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion d_ffusion diffusion path

rata, grade, ratio, grade, temperature, temparatum, temperature, temperature, coefficient, coefficient, coefficient, coefficient, c_efficient, length,

Qb.,,._ As 11 7.=_. &Hv,TS H'm H'Ts P.TS D_* D=, D="c D== D=x

(cm3/s) (cm=) lunltiessl Icm_ IcaVmol_ (atm-m'/mol) Iunitless_ I_/cm-sl (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) _cm_

I s._SE.04I 1.00E+06I 4.00E-04I 15 i 8,419 I 7.44E-04I 3.tOE-O;'I 1.7eE-.04I 8.71E-04I O.OOE.O0I O.OOE+O0I 7.27E-05I 3.5eE-_I 198.36I
Exponent04 Infinite

Average Crack equivalent source Infinite
Convection Source vapor effectlva foundation indoor . source Unit

path vapor Crack flowrate diffusion Areaof Peciet attenuation bldg. risk Reference
length, conc., radius, Intobldg., ccaffiolent, crack, number, coefficient, conc., factor, conc.,

I..= C==,_= r=,=:_ _ D="xt ._ exp(Pef) r_ Ct)uk_g URF RfC

Icm_ (pg/ma) Icm} (cm3/s) (cruZ/s) (cm') lunltless_ Iunttless) (Fg/m') (pg/mS)", (mg/ma)

I 15 I 9.30E+01 [ 0.10 I e._E+oln e.71E-04 l 4.00E+02 I #NUMI I 1.98E-05 I 1.84E-03 I 2.6E-05 I NA I

I. END J

2of2



DATAENTRYSHEET

_/ W-ADV / CALCULATERISK-BASEDGROUNDWATERCONCENTRATION (enter"X"in "YES' box)ersion3.1;02/04I

Reset to OR

Defaults CALCULATE INCREMENTAL RISKSFROM ACTUAL GROUNDWATERCONCENTRATION(enter'X" in"YES"boxandin_alg_undwater con(:,below)

YES I x I

c_ _
CA8 NO. corm.,

(.um_m om/, C.

I I I .eenochlonae
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Totalsmustadd uptov_ue d l-wT(c_l (328) Sea

Average belowgrade _m,;_s Thickness stratumA User-derm'aKIsee/ to bcttorn De_h Thickness otsoQ (11_ _ SCS stratumA
groundwtm otenclo_hd belowgrade el sdil stratumB, _C, strak_ SCS soiltype soilvapor
temperlure, mlloor, towslertabie, strabJmA, (Enter valueor O) (Entervalue (xO) directly_ove soiltype (usedto esl_mam OR permeability.

Ts I.F Lwr h^ hs hc _ table, directly8bove so_vapor I%

IcmI Icml Icm_ IEnter A, B, 0rCI widertable pemleabilil_l (CruZ)

[ _o., I _s ] 21s.= 21a.asI I A I SCL [ I t._.E-0e

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Slnllum A StratumA StmlumA StratumA StratumB StratumB SlralumB StratumB SlratumC StratumC Stature C StratumC8C8 soil dr/ soJ total sell walm.lVtKI SCS sea dr/ soiltotal soilwalar4dled SCS soildry s_l total soilwater-filled
=o¢type _ =lmslty, porosity, infinity, so=type bCkdensity, poros_, porosKy, soqltype t_ d_.s_y, poms_y, poros_y,

I SCL I 1._ I o.sTo I o_4 I I l I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enclosed F.ndosed _ Averagevaporspice Soil-bklg.. spe_e space Enclosed Floor-,,_l Indoor flowride intobk:lg.
floor pmwum floor floor space seamcm_ airexchange OR

ttY,dme_, dUtemntll, leng_, width, height, wlo'm, rate, Leaveblanktoc_<:ul_e
&P L= WI He w Eft Q,_

[ _s I 4o I _ooo I _oooI _ I o._ 1 o._ I I 5 I

ENTER ENTER ENTER ENTER ENTER ENTERAvereglng Averaging Ta_et Targethazard
timefor lime for Exposure Exposure riskfor quo_nt for

carc_W_, _=._g=n=, _ur_o.. _mno/, cardno0ms, non_rdmg_s,
ATc AT_€ ED EF TR THQ

( 7o I _o l 3o I _ I _.o_ I '

I Usedto calo_e risk-based

( (



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA Stratum B Stratum C StratumA StratumA StratumA Stratum A Total Air-filled Watar-filled Roor-
Source- soil sell soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled air-filled air-filled totalfluid intrinsic relativeair effectivevapor capllla_j capillary capillary capillary seem
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

"_ LT eaA 8.e 0a¢ $I. If! I% I% I._ r_ e,_= 9,.cz

Isee) Icml (cma/cms) (cm_/cms) (cma/cm_) (cmS/cm3) (cm2) (cm2) (cm_) Icml (cm3/cma) (cm'/cms) (cm3,cm3) Icml

I 9.4eS+00I 19e.36[ 0.130]ERRORI ERROR I #N/A [ #N/A J _UA I 1.e2E-OeI 25-86 I 0.37 I 0.o37 I 0._._ I 4,0ooI

Area of Stratum Stratum Stratum Capillary Total
er'Mdoaed Crack- Crack Enthalpyof Henry'slaw Hen,s law Vapor A B C zone overall

Bldg. space to-total _ vt_oorizationat constantat constantat visco_tyat effective effective effective effective effective Diffusion
ventilation below am below ave.groundwater ave. gmundwmr ave.groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rata, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

Q_ An TI _ Zd'Iv,TS _ H'xS _TS D_A D_o D"c Dee= D_T Ld

(¢m'/,) (cm_) luniUess_ Icml luaJ/moll- (atm-m3/mol) lunitlass_ (_/cm-s_ (cma/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) Icml

I ..ZE+O4I 1.00E+OeI 4.00E-04 I 15 I 8,_4 I 1.75E-03 I 7.27E-02 i 1.78E-04 I o.3ZE-O4I O.OOE+O0 I O.OOE+O0I 4.25E-05 I 2,44E-04 I t98.36, I

Exponentof Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Reference

length, conc., radius, intobldg., coeBcient, crack, number, coefficient, conc., factor, conc.,

I.p C_ rm,:_ Q_ Dm_ _ exp(PeI) (x Cocx,.o URF RfC

Icml (l_/m3) Icm_ (cm3/s) (cruZ/s) (cm2) lunitless_ IunlUessl (_g/m3) (l_/mS)"' (mg/ms)

I is I 2._E+01I 0.10 I e.3,_e+o_I 8.37E.04I 4.00E+02I mUMI I _._E_ I 3.0SE-04I 4.7E-07I 3.0E+O0I
L END J
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DATAENTRY SHEET

IV GW-ADV / CALCULATERISK-BASEDGROUNDWATER CONCENTRATION (enlei "X"in"YES"box)

ersion 3.1; 02/O41
YES I 1

l "" 1 o,,Defaults CALCULATE INCREMENTALRISKS FROM ACTUAL GROUNOWATERCONCENTRATION(enter"X"in "YES"box and_ gmundv_tm'cone.below)

_s I "x I
EN3rER ENTER

Irdtlal

Ctw.k:al gmundt_mr
CAS No. omc.,

(.umbe_only. Cw

I I_14 I 5.2oE.,.olI Ern_nz=.e
ENq[ER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENI ['-M ENTER

Depm Totais mustaddupto vaiueol LwT(CeOG28) Soil

I_ Avora0o bo4owgrade 111k:kness _ stratumA User-definedtO Io_l(_t De,plh _ OIlSOW ol soil Soil SCS stratumA
gmUndwamr of enclosed belowgrade of soll stra_n B, stta_m C, stralum SCS soiltype sollvapor
tompera_um, spe_ltoor, to wslertable, stralamA, (En_'vJumo¢O) (EntervaJueo_o) dimcUynbove sodltype (usedto esUma_e OR penneabU_,

1". I-F L_ hA ha hc Wat_ table, direcUyabove soilvapor k,

¢c) _ o_ i==l pmI i_ tE._A_ero,-cI ,,,,==_ _.=_=v) (_')
[ ".' I " I =la,= 213.= I I ^ I _o. I I 1.=e_

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

8tm_,xnA StralumA 88ralumA StralumA SlnlbJmB SlralumB StraWmB StmbJmB SlratumC StratumC StralumC StratumCSCS s_l dry s_J totai s_ wamr-fllle_ _ soildry soil_ soilwater-filled SCS soildry soil total soilwaler-fllled
soaty_ _ da_Cty, pomP'y, porosity, so_type bu_davy, poro_, pOros_y, s=_type bu,_dmr,ay, pe_.ity, porosity,

( u=w_s,w'_ p_. n" 8.." {' u=_,_s= _ p=' .' e.' / _o.s_, _ pc ,c ,.c

i oc_ I _= I o.=r_o I 0_41 l I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

_ Endm_ _ Averagevaporspace S_. spece space Enclosed Floo_-v._l Indoor flow rateintobldg.
Io_ Pmuum floor _ space seamcrack air exchange OR

lld_m_s, €llfforent_al, leq_h, wk_h, height, width, rate, Leaveblankto c_alam
I.=,= dP 14 Ws Hs w ER Q_

£c,.1 (_,=.-.')i=,,l i_/ I,_7 I_l I_ lu,-I
I 1E I 4O I _000 I t_O I ,mS I o.1 I 0.= I I s I

ENTER ENTER ENTER ENTER ENTER ENTERA_,_,re_O_r_Av_ Target Tar0_haza_
IM_efor tlmefor Exposure Exposure dskfor quoMmtfor

ca,-dmOem,noncarmom_, dur_, fr_. caro_Oens, nor.:arcir,oO_,
ATe AT_c ED EF TR THQ
Ofrs) (ym) (yrs) (clays/W) (unitin_s) (unitless)

I, _0 I _0 I 30 I _o l 1.0E-= I I I

I IUsed to cak::ulaterisk-based

grour,_ con_entnl_.

( (



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA Stratum B StratumC StratumA Stratum A StratumA Stratum A Total Air-filled Water-filled Roor-
Source- soil soil soil effective soil soil soil Thicknessof porosityin porosityIn porositytn wall

Exposure building air-filled air-filled air-filled totalfluid irttdnsic relativeair effectivevapor capillary capillaly capillary Cal_ltaJy seam
duration, separation, porosity, porosity, porosity, setumtJon, pomneability, permeability, permeai_lity, zone, zone, zone, zone, perimeter,

t LT eaA 68e O,c St, ki krg I% I..cz no= 0=,€= @w.€= Xcn_

I sec) Icml (cm3/cm3) (cm3/cm_) (crn_/cm3) (cm_/cma) (cm2) , (cm2) (cm=) Icm) (cm3/cm3) (cm3/cm3), (cm3/cm3) Icm)

I 9.,_E+0a I 198.36 I 0.130 I ERROR] ERROR I #N/A I HA I HA I 1._.E_ I 25.86 I 0.37 I 0.037 I 0.3,33 I 4,000 I

Areaof Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Hen_s law Henry'slaw Vapor A B C zone overall

Bldg. space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventllailon below ,,me below ave. groundwater ave.groundwater ave.groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rote, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

Qb_ Ae q _ '*J"L,.'m PITS H'TS P'rs D'_A D"e De_c D_= De_T

, (cm3/s) (crnz) lunitless_ Icm_ Ical/mol_ (aim-m3/mol) lunittassI I_/cm-sl (¢m2/s) (cm'/s) (cm'/s) (cmZ/s) (cm2/s! Icml

I 0.98E+04 I 1.00E+06 I 4.00E-04 I 15 I 10_,04.7 I 5.=E--03 I 2.37E-01 I 1.78E-04 I 6.16E-04 [ 0.00E+00 I 0.00E+00 I 1..E-0S I 1.01E.-04 J 198.36 J

Exponentof Infinite
Average Crack equivalent " source Infinite

Convection Source vapor e_,-.tive foundaUon indoor source Unit
path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Reference

leng_'l, conc., radius, intobldg., coef€icient, crock, number, coefficient, cor_., factor, conc.,

Ceo== roe= Q== D=t_ h,=== exp(Pef) _ _ URF RfC

Icml _m') Icm) (cm%) (cm%) (cmz) lunitlessl lunittassl (pg/m3) (pg/m])"' (m_m3)

I 15 I 1.23E+04I 0.10 I 8.33E+01I e.18E_ I 4.00E+02I _NUM_ I 5._e_ I 8._E-02 I NA [ 1.0E+00I
L =NO J
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DATA ENTRYSHEET

IV GW-ADV I CALCULATERISK-BASEDGROUNDWATERCONCENTRATION "X" in"YES"

(entor box)
B

ersion 3.1; 02/04 I

I 1 'Resetto OR
[)O(Rults CALCULATE INCREMENTAL RISKSFROM ACTUALGROUNDWATERCONCENTRATION(onlor"X"in "YES"boxarldin/dalgroundw_orconc.bek_v)

YES I X 1
ENTER ENTER

Initial

Chem_ 0mundl_
CAS No. cone.,

(numbsonJy, Cw
nodashesI _._) c_k=al

f 0sT"a7I 4.r_+m J Fluor_r_

ENTER ENI'_I ENTER ENTER BMTER ENTER ENTER ENTER ENTER ENTER
Depth Torah must add upto vaiue otLwx (cell(3_) Soil

Avorage belowgrade Thickness Tnldmess stratumA Usor..d_nedsoil/ to bollom Depth Thickness of soil of soll So_l SCS stratumA
gmond_ztor of mzOIos_l belowOraele oll_l stratumB. strabJmC, slxatum SCS soiltype soilvspor
tentpemium, 8pa=efloor, towutBrtable, sltalumA, (Entorv_ueor0) (Entetvaiueor0) dlmctJyabove soiltype (usedto esl_nate OR penneal_,

"re I-F LWT hA h_ hc watertable, _ above _ vapor I%

I_l I_ Ic_l IE_.,A,.,o_cI "_or_ P_'_71 (_')
r-- 104 T Is 213.3o] I A I SCL l I 1.e_E-Oe

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

--_ 8trl_um A Stream A b'_rslumA 8tral:umA S_raumB SUatumB SualumB Stra_m B Stra'tumC SvmumC StralumC Stralum CSCS soudW soiltot_ sollwa_'-Iffied SCS soll(:ky soll to_ soilwator-fliled SCS scll d_' solltoWJ soilwator-fllled
_pe b_k_,y. pom_y, pm_e_y, so,type I_kOens_. porosity, poros_y, s_i_pe b_ke_s_y, porosity, poros_y,

I t,==,,=s_1 p_" _ e." f _,sd I p=' n' e.' { _,,_ I pc nc e C

_ J_mmm_ (g/cm=) lunit_u_ (cmalom_) _ _Pemmetm_ (g/Cm_) lul_ I (cm3/cnl_ _ JPammelm_ (g/cm3) iuni_l (cm31cm3)

L SCL I _."' I o37o I o.24 I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enclosed Endoud _ Averagevaporspace Sdl-bldg. _ space Enclosed Floor-w_l Ir,do_r flowrate intob_lg.
floor pressure _ floor space _ crack airexchange OR

lhlckne_z, dlfforenl_l, lenglh, vAdlh, height, width, rate, Leave blankto calcu_e
a,P L, WB I% w ER

I _s I 4o I _ooo I _ooo ] 4ee I oJ I o.ee I I " I

-_ ENTER ENTER ENTER ENTER ENTER ENTERAvor'a_ing Avora_ Targ_ Targethazard
lime for flme for Exposure Exposure dskfor quolientfor

cormog_u. _. _. I_. _noge_. no_wmo0ens.
ATc AT,c ED EF TR THQ

(x_) _,,s) (_rs) (,_r I I-,_ssI lu.i*_l

L 7o I 3° I 3o I 380 I 1.QE-O6I 1

I Usedto caloJJaterisk-based



( ( (
INTERMEDIATE CALCULATIONS SHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soil soil soll effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled air-filled air-filled totalfluid intrinsic relativeair effectivevapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, pen,neability, zone, zone, zone, zone, perimeter,

LT e,A e," e,c ,% k I% k, L= n= e.,=, o,.= X=_
Issc) Icml (¢m=lcm3) (cm_/cma) (¢m31cm3) (cm3/cm3) (cm=) (¢m2) {cmz) Icm) (cm3/cm3) (cm3/cm3) (cm3/cm3) Icm)

I 9.4eE.OaI 1Qe.3eI 0,1zo] ERRORI ERROR I *N/A I #N/^ I _N/A I 1.82E-08I 2S._ I 0.37 I 0.O37I 0._-_ I 4,000I

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Henry'slaw Hen.s law Vapor A B C zone overall

Bldg. s!_ce to-total depth vapodzai_n at constantat constantat viscosityat effective effective effectNe eflec_ve effective Diffusion
venUlatlon below area below ave.groundwater ave. groundwater ave. gmund',m.ter ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temporatum, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
A8 11 _ _'t_.m H-re H'TS I_m D_A O"e D_c D_c= D_T Le

(cm3/s) (cmz) lunltless) Icm_ IcaVrnol) (aim-m_'/moJ) _unitlessI (g/cm-s) (cm'/s) (¢m2/s) (cm2/s) (cm2/s) (cm_/s) Icml

I e.gSE+04 ] 1.00E+Oe J 4.00E-04 ] lS I 16,139 I 3.T/E-05 J 1.57E*03 I 1"78E'04 J 6.14E-04 J O.OOE+O0 I O.OOE.O0I S.SOE-04I 8.43E_I lee._ I
Exponentof Infinite

Average Crack equivalent source Infinite
Convection Source vapor effective tou_ indoor source Unit

path vapor Crack flowrate diffusion Areaof Peclet alIenuatton bldg. risk Reference
length, conc., radtus, intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

C,_. ro,,_ Q,d D='_ _ exp(Per) ot _ URF RIC

Icrn) (_g/m;) Icm_ (cm3/s) (cm2/s) (cm:_) lunitiess) lunitlessI (jJ.g/m3) (pg/m')" (mg/ma)

I 15 I 7.06E+01 I 0.10 l e._z.ol I 8.f4E_ I 4.00E+02 I #NUMI J 3.4_-_ I __4es_ I NA I 1.4E-01 I

L =No ]
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DATAENTRY SHEEr

_/ GW-ADV / CALCULATERISK-BASEDGROUNDWATERCONCENTRATION (enter"X"in"YES"box)

emion 3.1; 02/04 I

YEs I I
Reset to OR
o.f._, c._LATE,._RE.ENT_R,S_SFRo._u_.GROUNOWA_ERCONCENT_T_N(,_'_Jn-_s"=_,, _ _ _. _,)

_s I x I

C,_ No. _.,
(numlbemore/, C.
nodansl (._L) Cm_n_

I g8828 I 1.50E-01 I Cumene Surro_e fix 4-isoprowltokwne

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Deplh Todalsmustaddupto va_ueof Lw_(cellB28) Soll

Average bek_#grade Thldomss Ttddmess stralumA User-definedto bo_om Depth _ of.sea ofso_ Soa SCS slrmumA
gn_Jndwa_r of enclo_d belowgrade of soll stratumB. stratumC. stndum SCS soil type _ vapor
t_m, spaal floor, to _ table, slratutnA. (Entervalueor O) (Entervalueor O) direc_j above soatype (usedto estimate OR pem_abi_,

"Is _ _ hA hs hc ,_¢er table, dlmcSy_0ove soavapor k,

Icml _crnI Icml IEnter A,BTorC_ ,,valettable pen'neablil_l (cmz)

[ 19.4 ] lS T _1_ 21a._ I I A I SO_ I I l._E-m

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

-_ StratumA StralumA Sts_umA Stm2umA Strain B Strum B StratumB b--_Jm B StratumC Stratum C Strum C SVatumCSP...S soildry souto_ soil v,aer-Bled SCS solldry soilt_ soil water-filled SCS so41dry soiltotal soilwate_-fiUed
_z_twe buJkdemay, pomsit#, pomsRy, so¢type buJkdensW, perm_'y, pomsny, s_mtype mJkUemay, pomsW, pomsay,

I t_e-- 1 pa_ n_ 8,,_ f Look_pSo_ , _' n" 8..' _ Look,pSo__l pC nc ec

I SCL I _.ea I o.azo I 0.,?.4I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enclo_d Enclosed F.nct_ed AveragevaporSot_lbldg. splme space Endosed Floo_-wall Indoor flowrate intobldg.
floor i_msum floor floor space seamcrack air exd_0e OR

U_Oa"a_li, Illlemn_J_, leng_, wil;llh, heir, width, late, Leave blank to €lllc_ui_lte
AP L_ W_ Hs w ER Od

Icml (g/cnl-II') icm_ IC_) _a_tI icml i1/nI iL/m7

I _s I 4o I _ooo I lOOOI 4_ I oJ I o.ee I I s I

ENTER ENTER ENTER ENTER ENTER ENTERAveraging Avem_ng Target Targethazard
time fix timefoe Exp_um _re riskfix _ for

carc_0em, nonca_n=g_-B,d.raSm, frKmacy, carci_g_s, noncamno_ns.
ATc AT_ ED EF TR THQ

(ym) (ym) (ym) (days_r) lunit_s} _unnlessI

( (



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soll soil soil effective soll soil soil Thicknessof porosityin porosityIn . porosityin wall

Exposure building air-filled air-filled air-filled totalfluid Intrtnsk; raia6veair effectivevapor capillary cepillaP/ capillary cepillanj seam
duration, Salutation, porosity, porosity, pomaity, satumtten, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

. 1: LT e.*' e=e e=c St, k, I% kv L= n= 0=,= 0.,=z )(0=_

Isec) Icml (cm3/cma) (¢m3/cms) (cma/cm3) (cm_/cm=) (cm2) (cm') .(cm') Icml (cm3/cm3) (cm3/cm3) (cm3/cm3) Icml

I 9,_E+06 I I_.= I 0.130 I ERROR I ERROR ] #N/A ] #N/A ] HA I 1.8_ I 25.86 I 0.37 I 0.0._7 I 0._._ I 4,000 I

Areaof Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthaipyof Hen,s law Henry'slaw Vapor A B C zone overall

Bldg. space to.total depth vaporizationat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.groundv_tar ave.groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rata, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
O_ As q _ _'_,.TS HTS H'TS P'rs Da"^ D'_e D_c D=ecz D=T I._

,, (cm'_/$) (cmz) lunltlessI Icm) Ical/moll (atm-m3/mo_) Iunittessl I_/cm-sl (cm2/s) (cm2/s) (cm'/s) (cm2/s) (cm2/s) Icml

J 8.95E+04 J 1.00E+06 J 4.00E-04 J lS J 12,512 ] 9.75E-03 J 4.06E-01 J 1.78E-O4 J 5.33E-O4 J 0.00E+00 j 0.00E+00 J 1.12E-05 I 7.53E-O5 J 198.36 I

Exponentof Infinite
Average Cnmk equivalent source Infinite

Convection Source vapor effective founda_on indoor source Unit
path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Refererme

length, conc., radius, Intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

Lp C,=,.o= re.x= Q_ D='= Ao== exp(PeI) o. P-,t_ng URF RfC

Icm_ (gg/m3) Icml (cm31s) (cm=Is) (cm=) lunitless_ lunitlessI (Pg/ma) (pg/m_)"I (mg/ma)

I +s I e.mm+olI o.lo l e.amm-,.ofJ 5.33E-O4 [ 4.00E+02 I #NUMI J 4.22E-06 I 2.57E-.04 I NA I 4.0E-01 I

L END J
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DATAENTRY SHEET

_V W-ADV / CN.CULATE RtSK-BASEDGROUI_IDWATERCONCENTRATIOhl(_'X" m "YES" box)
ersion3.1;02/04I

Reset to OR

Defaults CALCULATE iNCREMENTAL RISKS FROM ACTUAL GROUNDWATERCONCENTRATION(enter "X" in "YES"box and _ groundwater¢onc.below)

yes I X I
ENTER ENTER

CAS No. cotlc.,
(rumN= only, C.

no='_"l (PP') chn,=

[ 87581 I 8.00E.H_ I Methanol Sunogate_ Mell_ne

ENTER ENI"FIR ENTER ENTER ENTER ENTER ENTER ENTER ENI _ EN! I=H
Oel_b ToI_s mustaddup_ valueol LWT(cellG28) Soil

AvwaOo 1oelowgrade _ 11tidiness stratumA User-definedsoil/ tobottom Del_h Thickness olsoil ofsoa Soll SCS _A
O_ ofencJo_cl belowgrade o(soil stratumB, sVim=. C, stratum SCS s_ type soilvaq3or
tm_pemJum, mlteor, tov,_lert_,e, stratumA, (EnWv_ueof0) (Em_wCueor0) dat_ly==ove so=type (used toestm_ate OR permulo_/,

T8 L_ I..,w hA h9 I1_ _ t_Ole, _i_ 8J_OVe _ VS_QOf kv

_' 10.4 ']- 15 213.36I I A I SO- I I 1.'_-0e

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

SlratumA StratumA Sl=mbJmA Strat_umA StratumB Slralum B Stratum8 Str_um B Sitar,urnC StratumC Strat=_ C Stmltm_Csos s_ dry seato_ son*e_r-_ed SCS selldry so_to_ so_wa_er-fiaed SCS s_d_y sodt0t_J soilwa_r-r_ed
so,type bu_dare,j, po_=_, popery, sea_ _ _sity. _oro=ty. por=_, so_ty_ _d=_. po=m,y, porosay,

tJ,,,_ (_,c_') lu,=,-__t (cm_c__) L _ (_o_=) i=_=l (__c_) t )_'='_=" (_'_ I"n_=l (cm_/c_)

t SCL 1 =.ee I o.a-_ I 0=4 I I' I 1 I I I I )
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enclosed Enclosed Endosed Averagevaporspace SoIH01dg. space space Enclosed Floor-_ Indoor flow rateintoI_lg.
lloor ixe_uxe floor floor specs seemcrack _ excrete OR

thk:knel_, dWfe¢l_, king,l, w_mh, _ wk:lb'l, rate, Leave bilSnkto C&JOJIste

alp L.s W e He w ER Q_

I _ I 4o I to_o I _oooI _ I o._ I o.66 I I _ I

ENTER ENTER ENTER ENTER ENTER ENTERAvmU_g Avera0U_ Target Targethazard
time for timefor Exposure Exposure #..skfor €l_ for

_, noncar_nogens, 0ura=on, _requency, carcinogens, no_caldnogans,
ATc AT.c ED EF TR THQ

I _° I " I _° I _'° I '.°_-= I ' I
Usedto calculaterisk-based

groundv,_W_cent_lon.

( (



( (
INTERMEDIATECALCULATIONSSHEET

Stratum A StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Root-
Source- soil soil soil effective soil se_ soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled air-filled air-Bled totalfluid inffinsac relativeair effectivevapor capillary capillary capillary capillary seam
dumtten, separation, porosity, porosity, porosity, seturaUon, permeability, pemleability, permeability, zone, zone, zone, zone, perimeter,

Isec) Icm_ (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) _¢mI (cm3/cm3) (¢m3/cm3) (cm3/cm3) Icmp

I S.4eE+08I 198.36I 0.130I ER_)_I ERROR I _A I #N/A I #WA I 1.82E-0,1 25.86 I 0.37 I 0.037 I O.333 I 4,0OOI

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enth_pyof Henry'slaw Hennj'slaw Vapor A B C zone overall

Bldg. space to-total dep_ vaporizaiJOnat constantat constantat viscosityat effective effective effective effective effective Diffusion
venUlatk)n below area below ave. groundwater ave. groundwater ave.groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Q_ Ao q Z_ AI'_,._ HTS H'_ PTS D_A D_. D_G Da"cz D_T I._

(cm3/s) (cm2) lunitlessl Icm_ Icel/moll (etm-m31mol) lunitlassl I_Jcm-sI (cm2/s) (cm2/s) (cmZ/s) (cmZ/s) (cmZls) Icm_

I e.98E,,.04I t.OOE..,-OeI 4.00E'04I lS I _,1e9 I 3.52E-.06I 1.47E..04I 1.7SE-04I 8.29E_ I O.OOE,,O0I O.OOE+O0I 2.11E-02I 9.00E_ I 198.36J
Exponentof Infinite

Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit

path vapor Crack flowrate diffusion Area of Peclat attenuation bldg. risk Reference
length, conc., radius, Intobldg., coefflc_ent, crack, number, €oefflGient, €onc., factor, conc.,

Cm._ rc,K_ _ _ _ exp(PeI) a _ URF RfC

Icml (l_/m3) _cmI (cma/s) (¢Tna/s) (cm2) lunltless_ lunitlassl (Pg]m') (llg/m')" (mg/m_)

I 15 1 4.40E+02 1 0.10 [ 8.=E+0t I 8.2aE-03 I 4.00E+02 I 6.32E+163 l 3.28E-04 l I.,44E.-01 I NA I NA I

L END J
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DATAENTRYSHEET

_/ GW-ADV| CALCULATE RISK-BASEDGROUNDWATERCONCENTRATION (end" "X"in"YES"box)emion 3.1; 02/04 I

F_setto OR
DQfaJIIB CALCULATE INCREMENTALRISKSFROM ACTUAL GROUNDWATER CONCENTRATION(elttm"X"in "YES"boxand_ _ ¢0€_C.below)

_,ES I x I
ENTER ENTER

C_IS No. _'_.,

I 91.S_ I 1.00E+00 I 2-Methylnaphthalene _nog(_ for __

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Tot_s rnustadd uptovalueol I_w_.(cellG28) So_

Average belowgrade "rhidme_ _ stratumA User-Oe_nedsoil/ to 10_lonl Deplh _,_=,s M$Oil olsd Soil SCS stratumA
gmu_dt_ter olar_lowd beJowgrade of=rail stratumB, stratumC, stratum SCS soiltype soilvapor

tllmperacum. Sl_l_l_or, towalerta_le, stnatLalnA, (Entervalue_ O) (Entervalueor O) dlmcllyabove sodtype (usedto es_nate OR pen_,
"re I._ _ hA hi hc _ table, _recflyabove soilvapor k,,

I_) I_) (_) _Er.,,.ATB,= C) watertable p,..,._u,Iy) (_')

r ,o., ] ,, I =,_ =,3.=I I A I _ I : '-_

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

StratumA StmlumA StmtumA StratumA StratumB StmlumB StratumB StratumB StratumC StratumC StratumC StmtumCSCS solldry soiltotal souv,lm,.filled SCS soildry soiltotal sollwalm--lill_l SCS soil dry soil total soilwa_r-ftlksd
_ty_ _dm=_y. porody, po_o_y, soatype _, poro_y, po_os_, so_type bu_dense, pomstty, poros_y,

I _ I ,.,8I o._ I o_ I I i : : I = ( )
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enclosed Enclosed Enclosed Averagevaporspice Soil-bldg. sP_ space Endosed Floor-w_l Indoor flowrate intob_li_,
flOOr ptreuu_ floor floor sp_e seamcrack air exchange OR

tll_lmeu, dl_emt_iml, ledger, _ddllt, height, _, rle, Leaveblankto cal_date
Lm= &P Le Wm He w ER Q_

= ,, I ,o i i,=I i_ ) ,= ( o.iI o.= i = , =

ENTER ENTER ENTER ENTER ENTER ENTERAveraging AveraDIng Ta_ Ta,-geihazard
time for time for Exposure Exllx_ure riskfor quol_nlfor

ATc AT_ ED EF TR

I iUsedtocalculatedsk-b_sed

10(2 " (



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor°
Source- soil soil soil effective soil soil soil Thicknessof porosityIn porosityin porosityin wall

Exposure building air-filled air-filial air-filled totalfluid intrinsic relativeair effectivevapor capillary ca_llmy capillary cap,taW seam
dumfion, sapara_on, poroaity, porosity, gorosity, saturation, pemneabillty, pewneability, pemleabllity, zone, zone, zone, zone, perimeter,

LT e," e,B e,c s_ _ k_ k_ L_ r_ e..= e..= x_

I 9.4eE+0eI lee.36I 0,130I ERROR] ERROR I _A I *N/^ I _^ I 1.e2E_ I _,_ I 0.37 I 0.0._ I 0,333 I 4,OOOI

Area ol Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Henn/slaw . Henry'slaw Vapor A B C zone overall

Bldg. sluice te-total depth vapodz_lonat constantat constantat viscosityat effective effective effeclJve effective effective D_ffusion
ventllaUon below area below ave.groundwater ave.groundwater ave. groundwater ave.sell diffusion diffusion diffusion diffusion diffusion loath

rote, grade, m_o, grade, temperature, tembemtum, temperature, temperature, coefficient, €oefficient, coefficient, coefficient, coefficient, length,
Qb_ As 11 _ Zd-lv.n_ I'ITs H'TS I_ D_A D_e D_c D"t_ D_T I"d

(cm'ls) (cm2) lunibessl Icml Ical/moll (atm-m3/mol) lunitlass_ I_/cm.sl (cma/s) (cm2/s) (cma/s) (cm2/s) (cm2/s) lcml

I a._e+04I t.00e+0614-00E'04I 15 I 16,118 ] 3.07E-04I 1.28E-02I 1.78E-04I 4.65E-04I 0.00e+00I 0.00e+00I 1.20E_I 3._E_ I 198.36[
Exponentof Infinite

Average Crack equivalent source Infinite
Convection Source vapor effective foundal_n indoor source Unit

path vapor Crack flowrate diffusion Areaof Peclat attenuation I_dg. dsk Reference
length, conc., radius, Intobldg., coefficient, crack, number, coefficient, cone., factor, conc.,

Lp C1m._ r=,_ Q,_ D='= A=.= exp(Pef) ot C_nQ URF RfC

Icm_ (_g/ma) Icm_ (cm'/$) (cm=/s) (cm2) lunltless_ luniUessl (_:j/ma) (u_mS)"_ (mg/m_)

[ 15 I 1-2sE+01I 0.10 l e.:Z,.._E-.-0_I 4.85E.-04I 4.00e,,-02I _UMI I 1.87E-.05I 2.3_-0,, I _'" I 7.0E-02I
[ END ]
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DATA ENTRYSHEET

tV GW-ADV ] CALCULATERISK-BASEDGROUNDWATER CONCENTRATION "X"in"YES"box)

(emer
/

ersion 3.1; 02/04J

Reset to OR

Defaults CALCULATEINCREMENTALRISKS FROM ACTUAL GROUNDWATERCONCENTRATION(en_f "X"In "YES" boxand _ grotmo'w_erconc.below)

YES I x I
ENTER ENTER

Ct_e¢_ _ound,_W
CA8 No. to.c.,

(nu,N_so_y, Cw

1,63,o,4I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Dep_ Totalsmustaddupto valueofLw (cell G28) S_I

Average belowgrade _ Thldmms strmumA User-0_nedto boaom Deplh Thidmess olsoil olsoil Soil SCS strstumA
gtoundv,_er ofen01osed belowgrade of soil strsbanB. stralumC, stratum SCS so_ type s_ ValOr
tempetalure, apacelloa(, to_WutaUle, slm_mA, (Entsrvalueor 0) (Entw valueor 0) ddmctJya_ve soatype (used toeslu_me OR penneabillty,

Ts _ L.WT hA he Itc w_ tl)ble, direc'dyabove soi!vapor It,

(_) _ cm Ioml _cm_ Icm_ IEnterArB,ofCI watertabCe pemma_l ((mz)

[ 1G.4 I 16 I 213.36 213.36I I A I SCL I I 1.S_E_,

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

StnalumA SlmlumA Strlum A StratumA StratumB Sbatt_nB SfratumB Stra_m B StradumC Stn_umC StratumC StratumCSC8 soild=y soil total soawmer-fllled SC8 _ ¢W soil total soilv,_ter-ffied SCS solldry solltotal soil water-Nled
seatype bu_demlty, potash, pomsay, so,type _, potash, pomr_ty, seHype bukdmsity, poros_y, poros_,

(_cm=_ I,=_sr,I (_:'/_) _='n_) Iunmssl (or.'/_:') '='''" (g,'cm:') i,,_,ess_ (cm','_")

I so. I 1.ea I o.a'm I o_4 I I I 1 I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

_ _ Enclosed Averagevaporspace Soil-bldg. space _ Endosed Floor-weB Indoor flow rate intobldO.
floor pressure floor Aoor space semacrack a_rexchange OR

_, _. lenglh, w_dto, height, wid_l, rate, Leaveblank to c_:ulate
Lm,= &P 14 We He w ER Q,d

_1 (_="') I_t I=ml I_"l _,=n_ _Vnt i_m7
I "_ I 4o I lOOO I moo I ,me I o.1 I o.66 I I s I

'_ ENTER ENTER ENTER ENTER ENTER ENTERAveraGing Averaging Target Targe_hazard
timefo( Hmefor Exposure F_]q_osure dsk foe quo_kmtfo_

cwdnogens, noncardnog_ls, duration, frequency, ca_, nor_,
ATc AT_c ED EF TR THQ

I 7o I 3o I 30 I 35o I _.o_ 1

I Usedto_ risk-based

grou.d*a_rco_cer_m_.

( €



( ( (
INTERMEDLATECALCULATIONSSHEET

Stratum A StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soll soll soll effective soil soil soil Thicknessof porosityin porosityin porosityin _II

Exposure building air-filled air-filled air-fflled totalfluid Intrinsic relativeair effectivevapor ¢apillanj capillary capillary capiUaw seam
duration, separation, porosity, porosity, porosity, setumUon, permeability, permeabUity, permeability, zone, zone, zone, zone, podmeter,

'E LT e.* e,e e,c S,,, k k,g k, L= n= e,.= e,,,.=

Isac) Icm) (omS/cms) (cm_/cms) icm3/cm3) (cm31cm3) (cm2) . (cmz) ,(cm2) tcm) (cm3/cm3) (c.m31cm3) (¢m31cm3)" Icm)

[ e.4eE+oeI 1___ I 0.130]ERROR] ERROR I #N/^ I #"^ I _^ I 1._.E.-0aI 25.e6 I 0.37 I 0._7 I 0._._ I 4,OOO]

Ares of Stratum Stratum Stratum Capillanj Total
enclosed Crack- Cm©k Enthslpyof Henry'slaw Henry'slaw ValOr A B C zone ovemN

Bldg. space to-total depth vapodza_n at constantat constantat viScOSityat effective effective effective effective effective Diffusion
venfikdJon below area below ave.ground_qtar ave.groundwater ave.groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, m_o, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

Q0.m.o As 11 _ _'tv._ Hrs H'l-s P.TS Dl"^ D_. D_c D_= D_T

(cm3/$) (cmz) lunltiessl _cml ical/molI (atm.ma/mol) lunitiessl i_/¢m.sl (¢m2/s) (cm2/s) (cm2/s) (cm;_/s) (cm'/s) Icml

I 8.95E+04I 1.00E+06I 4.00E-04I 15 I 7,173 I 4.04E-04I 2.06E-02I 1.78E-04I 8.70E-04I 0.00E+00J 0.00E+00I 1.0,E_ 1 4._S_ I 1_._ I
Exponentof Infinite

Average Crack equivalent source Infinite
Convection Source vapor effective foundel_on • indoor source Unit

path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Referenee
length, €onc., radius, intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

Lp C_=_ r_ Q.,,= _ A.=aok eR:)(PeI) (z C_u.._ URF RfC

Icml (gg/m3) Icml (cma/s) (cm=/s) (eraz) lunltless) luni_lessl (JJ_J/m3) (l_Jm3)"' (rng/m3)

I 15 I 2.0eE,,.o'lI 0.10 I S._E.,..01I e.70E-04I 4.00E-,-0_,I _UM! I 2.49E-.05I 5.13E-04I NA I 3.0E+00I
L END J
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DATAENTRY SHEET

IV GW-ADV / CALCULATERISK-BASEDGROUNDWATERCONCENTRATION (om_' "X"in "YES"box)

ersion 3.1; 02/O4i

Reset to OR

Defaults CALCULATE INCREMENTAL RISKSFROM ACTUALGROUNDWATERCONCENTRATION (enter"X"in "YES"box and_ gmundwa=etconc,beiow)

YES I x I
ENTER ENTER

Chemical gmundvmtK
GAS No. o_,_.,

(numNmon_y, Cw

ENTER ENTER ENrER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Deplh T_ mustadd _o to vaJueof Lw.r(cellG28) Soll

Avenge _ grade _ "l_domSs' stratumA User-definedto botlmn Delplh Thickness ofsoil of.soll Soil SCS stratumA
-g_ ol w_knood belowgrade ofsoa _m B, sV_um C, stratum SCS solltype sollvapor
Nmpl_llum, s_ floor', to watort_e, stradumA, (Enta' valuem"0) (Entorvaluem"0) dlmcltyabove soiltypo (usedto es_,mato OR _,

Ts _ _ hA he hc wstot ta_e, direc_yabove _ vapor k,

[ lo.4 T 15 ]" _ls.= 213.= I I A I SO_ I I 1.e=E-oe

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

_ratum A SUslumA StralumA StratumA _B Stra_m B StratumB StralumB StratumC Slra_m C StratumC StratumCSCS soildry _ tolal soilwamr-Ued SCS solldP/ so_total sollwmer-f_ed SCS solldP/ soil total soilwmer-_led
type b_kdairy, poro=_, porosity, soutype tx_dome, porosity, porosity, sointype bu_d_tsity, poro=_, porosity,

I u_s_ _ _,* n" e,A / _o_u_o__ p=" n' e,," , _oouso= I p=c nc e.c

I so. I 1.,= I o.aTo I _ I I 1 I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

_ _ E_ck_ed AveragevaporSoil-bldg. space space Endo_ Floor-v,_lJl Indoo¢ flowrateintobldg.

noor pressure floor I1oor Slime seamcrack airexchange OR
_tlc_mo_. dllfenmllal, leng_, td_llh, height, wldllt, rate, Leave bl_mkto caJctdate

&P 14 We Ha w ER Q_

I _s I 4o I 10o0 I 100o I ,.B I o._ I o.= I [ s ]

ENTER ENTER ENTER ENTER ENTER ENTERAv_ Av_ Tar0et Targethazard
timefor tvne far Exllx_ure Exposure riskfor quo_mtfo_

=nm'v_,_m,noncarct_gem,_.ra_. _, cardnogem,noncan:_no_ns.
ATe AT_,c ED EF TR THQ

t _o [ _ I 3o I ._,_o I 'L_ I "_

I Usedto _ _k-ba_ed

( ( (
lol2



( ( (
INTERMEDIATECALCULATIONSSHEET

Stratum A StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Roor-
Source- soll soll soll effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled atr.tiiled air.filled totalfluid intdn.._c relativeair effectivevapor capillary capillary capillary capillaly seam
dumUon, separation, porosity, porosity, porosity, saturation, permeability, panneability, pam,.eabllity, zone, zone, zone, zone, perimeter,

T LT e.* 8=s S=c S_. I_ k_ k_ L_ r_ 0_= _,._

I sec) Icml (cma/cm3) (cmS/cma) (cm3/¢m3) (cma/cm_ (cm2) (cm2) (cm2) tcm) (cm31cms) (cm31cm3) (¢m3/cm3) Icml

[ g.4eE+Oe I lge._ I 0.130 I ERROR ] ERROR I ,_V^ I _'_A I _A I :.8_E_ I 25.86 I 0.37 I 0.O37 I 0._33 I 4,000 I

Area of Stratum Stratum Stratum Capillanj Total
enclosed Crack- Crack Enthalpyof Henry'slaw Henry'slaw Vapor A B C zone overall

Bldg. space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.gmund_mter ave. groundwater svo. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temparatum, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

Q_€_I} AS q _ AHv,TS PITs H'TS PTS D_/_ Da"s D_c D_cz D_T I-d

(eroS/s) (cm2) tlJnltless/ tcm) Ical/mOI) (atm-m3/mol) IuniUess) I_cm-sI (cm2/s) ,,, !,,c_,zls) (cm2/s) (cruZ/s) (cm2/s) Icm_

I e._,E+04I 1.00E+06 J 4.00E-04, ] 15 J 12,816 ] 3.18E-04 [ 1.33E-02 I 1.70E_I S.I_E_ I 0.00E+00I 0.00E+00I 1.14E-04 I 3.54E-04 I 198.36 I

Exponentof Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flowrote dlffu:don Areaof Peclet attenuation bldg. nsk Reference

length, €onc., radius, Intobldg., coeffi_nt, crack, number, €oefficient, €one., factor, cor_.,

C_ ro-,w_ Q,m¢ D_'_ _ exp(Pet) a _ URF RfC

Icml (;_/m_) Icml (cruZ/s) (cm2/s) (¢m2) lunitless_ _unitiessI /jig/ma) (l_;/m3)" (mg/m3)

I _s I =.6_,04I o.to ! 8._,01 I 5.19E-04I 4.QOE+02I #NUMI I 1.95E-05I 5.26E-01I NA I 3.0E_ t
L END J
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DATAENTRYSHEET

_/ W-ADV / CALCULATERISK-BASEDGROUNDWATERCONCENTRATION (enter"X"in"YES"box)ersion 3.1; O_

I ] 'Reset to OR
Defaults C_._CULATEINCREMENTALRISKSFROM ACTUAL GROUNDWATER CONCENTRATION(antar "X"in "YES" boxand_ grmmo'wt_ conc.below)

yES I X I
ENTER ENTER

CAS NO. a_c.,

(nun,/mmonly.
nodashes_ (t_l-I ChemioeJ

I 120127 ] 2.60E+02 I Anthracene Surrogatefor P_

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

TotaJsmustadduptov_ oi LwT(ce4G28) S0€

Average below_ _ _ stratumA User-definedsoil/ toIxJom Del_h "Itcd_-mss oi soil ds_ SoU SCS stratumA
gmundv_d_r d _nclas4_l belowgrade oisoU sl_atumB, stratumC, stratum SCS soil type soilvapor
t_'nl_re, ml_, to v,_or taide, slmlumA, (Enlarvalueor O) (Entervaiue or O) d_'ecltyabove soiltype (usedtoest_rnate OR _,

Te LF I..WT 11_ he hc _ table, directlyabove sollvapor kv

Icm_ Icml _cmI IEnte, Af B1orC I water table permeal_" I (cm,2;

[ le.4 1" 1,_ 1" 21_e 213m I I A I _ I I 1.82E...08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

8tr_um A SlmlumA StralumA StratumA SlmtumB Summn B Slralumn Sb'alumB StratumC Sm_mC StrabJmC Slratum CSCS _ dr/ _ totai soily411er-lUed SCS soll ally soiltotal Sollwaler-fiNed SCS solldry soiltotal soil water-_led
anltypo bukdandy, p_y, bomeiy, soiltype bu_dans_y, poros,y, perosny, sottype bokdensity, porosny, porosly,

_" t,ookupsoa"_ p_" nA ew" _ t.ookupSoa_ Po" n' 6.' I LookupSoil"_ poc nc _wc

t J_ (g/cm=) luniUess} (cmS/cms) [. J_ (_cms), It,udlk_s} (cm'/cm_ [ JPmNem (9/cm_) lurdgessl (cmS/cm3)ii i

I 8o. I 1.ea I o._ I u,i I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

_ _ Enclosed Averagevaporsl:ece Soil-blbo. space space Enclosed Floor.w_l Indoor flow taleintobldg.
floor pressure floor Ik)or space sewn crack airexchange OR

thlckne_s, differS, length, vidh, hoig_ width, r_e, Leave 10_mktocak:ula_e
I-m,. _ Le We Hs w " ER Q,_

I _5 I 4o I moo I _o_oI 4ee I o._ I o.ea I I _ I

ENTER ENTER ENTER ENTER ENTER ENTERAv_ Av_ Target Targe_
Imo fix lime for Exposure Exposure P',J(Ior quo_entfix

can:tnogens, noncamnogens, ,v,rs_x_, f.mency, ca_nogens, noncaro_nogans,
ATc AT_c ED EF TR THQ

(.yrs) (ym) (ym) (days/W) luni_essI I_}

I 70 1 3o I = I _ I _o_ I 1 I

I IUsed to calculate risk-bosed

. gro_no'waWconcemra_.



INTERMEDIATE CALCULATIONS SHEET

StratumA StratumB Stratum C StratumA StratumA StratumA StratumA Total Air-fillad Water-fillad Floor-
Source- soil roll soil effeclive soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled air-filled air-filial totalfluid intrinsic relativeair elfec_vevapor capillary capillary capillary capillary seam
duration, separation, porosity, parody, porosity, satumUon, parmeabU#y, permeability, permeability, zone, zone, zone, zone, podmetar,

"_ LT e," e,B e,c S. k, k,o k,, L= n_ e,,.= e,,,.=
Isec} Icm) (cm3/cm_) (cmalcma) (cm3/cm3) (cm3/cms) (cme) (cm2) (cm2) Icml !cm3/cm3) (cm_lcma) (cm3/cma) Icm_

I e.4ee+oeI lge._ I o.t30 I'=RRORI ERROR I ,_VA I _N/A I #N/A I 1.a2E-08I 2S.e6 I 0.37 I 0.03_I 0._,_,_I 4,000I

Area of Stratum Stratum Stratum Capillary Total
enclosed Crock- Crack Enthaipyof Henry'slaw Henry'slaw Vapor A B C zone overall

Bldg. apace to-total delPth vapodzntionat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.groundvmtar ave. groundwater ave.groundwetar ave.soil diffusion diffusion diffusion diffusion diffu_on path

rate, grade, ratk), grade, temparatum, temperature, temperature, temperature, coefficient, coefficient, coefficient, coeff_lant, coefficient, length,

As _ Zca_ M_,,m I'ITs H'TS PTS DmA D_e D_c DWlcx DeeT Ld

(cm3/s) (¢m2) lunltlassI Icml , ,, Ical/moll (atm-m3/mol) lunitless) (g/cm-sI (cm21s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) _cmI

I 8.geE+04I 1.00E+0eI4.00E-04[ lS I 18,233 [ 3.61E-05I 1.S0E-0aI t'7eE'04I 5.90E-04I 0.00E*00I 0.00E+00I0.72E-04I 6.21E.'04I 19e.36"1
Exponentof Infinite

Average Crack equivalent source Infinite
Conve_lon Source vapor effective foundation indoor source Unit

path vapor Crack flowrata diffusion Areaof Peclat attenuation bldg. dsk Reference
length, €onc., radius, intobldg., coeff_ent, crack, number, cnefficlent_ conc., factor, conc,,

I.p C,_x_ r_ _ _ .,_ exp(Paf) c_ _ URF RfC

Icm_ (Jxg/m_) Icml (¢m3/s) (crn2/s) (cm2) lunitlase_ lunitlassl (I,_Jm3) (lLlg/mS)'' (mg/m3)

I is I e.S3E.OtI, 0.10 I e.a,.qe*01I S.e0E-04. I 4.00E+02I _NUMI I 3.37E-0SI _ 2.20E_ I NA I 1.1E+00I

L '=NO J
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DATAENTRY SHEET

_/ W-ADV I CALCULATERISK-BASEDGROUNDWATER CONCENTRATION(enter'X' in"YES"box)ension3.1:O2/04I
B

I 1 *+' 'Resetto OR
m..u_ c_uL.m,,cm.ENT_+rusksF.O..m._QROU.DWAm.Cm_NT..._N_.,.,"X",,_ES"=_,m,__ ==*o_

_Es I x I
ENTER ENTER

chemm= Ommm'_
C/_ NO. COl_.0

(nunters only, Cw

.o.._ <.p-) ct..,_

i 1++00oI =.0m+mI p,_,.,
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Oeplll Totalsmustadd uptovalueof I-WT(cellG28) Soil

Average below_ _ _ stratumA User_sow Iobollom _ Thiomess o_soil of soil Soil SCS strmumA
wound_lq ofenck_l below grade ofsoil _B, stratumC, stra_m SCS soiltype souvapo¢
t_e Ilimcelloor, towIImrlalble, slmlumA, (Enlefvalueor O) (Entlmrvalueor O) direc'dyabove soMtype (usedtoe6_ OR penneilbiltty,

"re LF LWT hA ha hc w_e¢ table. 01re¢_ above soilvapor k,

i=.p i=,l I_mp IE.t+,A,"r°'cP .m.,m.. p_._m_l <=.'>
[ I+.4 T I+ T =1_ +"m.,_I I ,", I SCL I I 1.smE.-m

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

SlralumA Stral_mA StratumA StratumA StratumB SUalumB Stra_m B Str_um B StralumC StratumC Stratum C StratumCsoild_/ =oiltotal roll v.ter-fllle_ SCS soild_/ soil total _ walet-fllled SCS soildrf soil tolaJ soil waler-Bled
soll type bulk d_, porosily, porosity, so_ltype bulkdensity, porosity, pomsily, so_l lype buatd_ity, porosity, porosh+y,

f Loousoa_ + nA e._ ( _s_ 1 +" n' e, r L_ousoa"] +c n+ e.c

l J_ (Vcm_) _,.._{ (=n'_') L J_'="" (01o._) lun._l (=.'/=n'>l J_""" (_='> lum,_sl (cm_/+m_
I so. I 1.es L _a_0 I o_4 I I I I I I I I t

ENTER ENTF.JR ENTER ENTER ENTER ENTER ENTER ENTER

--_ End_,_l _ Endlosed Averagevaporzq_z Soil-i_lg. space splice _ Floor-wal_ Indoor flow rateintobldg.
Iloor pressure floor floor space seamcrad_ airexchange OR

_+d<ne_, ditlermllaJ, lenglh, wide, Itaigl_, width, rme, Leave blankto
AP Ls W_ H. w ER Q_

IClTII (gl(:m'*:1) IClTII IcmI Ic_l tcrnl I1/nI IL/ml

I +s I 4o I moo I moo I .m I o.1 [ o.ee I I s ]

ENTER ENTER ENTER ENTER ENTER ENTERAv_ Av_ Target Targethazard
lime fo_ timefor Exposure Exposure _sk for I:_ for

car_o_m, noncam_ns, d.ra_o., _uency, can_oge_, noncan=_ens,
ATc AT.c ED EF TR THQ

_/rSl _f_l _rsp Ida_s/_rl lunitlessl _un_lessI

I 7o I ao I _o I _o I +.0_-oe I _ I

I IUsedtocalculate risk-breed

_undw_er concenl_Ik_.



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA • StratumA StratumA Total Air-filled Water-filled Roor-
Source- soil soil sell effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled air-filled air-filled totalfluid Intrir,,s_ relativeair effectivevapor capillary capillary cepillaly capillary seam
durai_n, separation, porosity, porosity, porosity, saturation, permeability, pemneability, permeability, zone. zone, zone, zone, parlmeter,

L, e,' e," o,c s_ v, k,o k,, L.= ,_ o..= e..= x=,=
Isac) Icm) (cm3/cm3) (cm3/cm3) (cm_lcma) (cm_/cm*) (cm2) (cma) (cm=) Icml (cm3/cms) (cm3/cm_) (cm_/cm3) Icm_

I 0.4ee+oe I 198.38 ] 0.130 I ERROR ] ERROR ] #N/A ] #N/A I _A I 1.82E-08 J 25.86 I 0.37 I 0._7 I 0.333 I 4,000 I

Areaof Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof " Henry'slaw Henry'slaw Vapor A . B C zone overall

Bldg. space to-total depth vaporizationat cortstantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave. groundvmter ave. gm_er ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio,, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

Q_ As q _ "q'_,Ts Hn; H'_ PTS D_A D'_',, D"c D'_= D"T

(cma/s) (cm') lunitless) Icm) IcaPmol_" (atm-m3/mol) Iunltlessl I_/cm-s_ (cm2/s) (cm2/s) (cm'/s) (cm=/s) (cm2/s) Icrn_

I 8.05E+04 I 1.00E+06 I 4.00E-04 [ 15 I 20,s77 I 5.64E-O6 I 2.3SE-04I 1.78E-04 I 2.16E-_3 I 0.00E+00 I o.OOE.OOI 5.80E-O3 I 2.36E-03 I 198.36 J

Exponentof Infinite
Average Crack equivalent source lnfin'da

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flowrate diffusion Areaof Peclot attenuation bldg. risk Reference

length, ¢onc., radius, intobldg., €oefi_lent, crack, number, coefficient, conc., factor, conc.,

C=_e ru. Q.... D0='= Ao== exp(Pef) . o. C==kb= URF RfC

Icm_ (Pg/ms) Icm_ (cm3/s) (cruZ/s) (cma) i i I IU nit_S_l I j In_tk_,_ } (_/r_') (_._m_) "1 (mg/m3)

J 15 I 4.70E+01 I 0.10 ] 8.3,3E+01J 2.16E-03 J 4o00E+02 I #NUMI I 1-16E-04 I 5.47E..03 [ NA I 1.tE'°I I

I eNO]
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DATA ENTRYSHEET

Iv GW-ADV| CALCULATE RISK-BASEDGROUNDWATER CONCENTRATION (enter'X" in"YES"box)emion 3.1; 02/041

Reset to OR

Defaults CALCULATEINCREMENTALRISKS FROM ACTUALGROUNDWATERCONCENTRATION(enter"X"in "YES"box and_ grotmdwalerconc.below)

YEs I X I
ENTER ENTER

InilaJ

Chee'_al
CAS No. cenc..

(_ or_. Cw

I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Dep_ To(_s mustadd uptovalueof I-WT(C_IG28) Soil

Avom0e belowgrade l"hJdmess Thickness stratumA User-definedto bonom Deplh _.._s of soll of _ Soil SCS stmbJmA
groundvm_ of endeled below glade of_ stratumB, _ C, stn_um SCS solltype so_vapor
t_re. sp_:elloor, toy,gtertal_e, slTalumA. (ENe_valueof0) (Entervalueo( 0) d._sdlyabove so_ltype :(usedloest_nab) OR pemtesldllty.

Ts _ Lwr hA he hc warm'taUe, dimcuyabove soilvapor I%

] m.4 ] 15 ]' _3a 21a.30] I A I SCL I I 1._E-0e

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

8tmtum A _ratum A _A 8trmumA _B SUalumB StralumB StratumB Str_umC SlratumC StratumC StratumCSCS soild_y solltotal soawRmr.l_led SCS soild_y solfto_ s_l water-Bled SCS so_dry soiltotal sollwater-fflled
soa_e bulk_. _omslty. po_sty, soutype b_kdins,y, porosity, pores.y, seatype bu.(d_sity, poms,y, poe_.

I t._kapS_l / p A n_ 8_A , _S_I "] p e na e. _ _ LookupSoi _ pac nc 0c

L J_"w' (_c_) I.._ (c"_'/c'r'_L _ (_'cm_) lun_.l (crn'/cm')_ _""_' (_,_) lunr,sa_sI (c_'/_')i

I _ I 1._e I 0.37o I o_4 I I I I I i I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Endo_d Encased Enclosed Averagevaporspace SoCJoldg. space space Endc_,ed Floor-wail Indoor flowra_eintobk:lg.
pnmsum floor floor space seamcra_ air exchange OR

ttccknees, dlfferen_, length, width, height, wk_, rote, Leave blankto ca_oulate
_P I_ We H_ w ER Q,d

..... _cm) (g/cn'P,_ icml icfllI Ic1111 i_,,rlI i1/hI iL/m_

I _ I 4o [ !ooo I zoooI ,_e I o._ I o.e_ I I 5 I

'_ ENTER ENTER ENTER ENTER ENTER ENTERAveraging Avm¢.0 Target Targethazard
time for time for Exposure Exposure riskfor quolkmtfor

can:_ooens,n,oncamnogms,euratom, _requency,carc_,ogens,no_car,¢m,0em,
ATc AT_c ED EF TR THQ

_ __.



( ( (
INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-flllad air-filled air-filled totalfluKI intrinsic relativeair effectivevapor capitiary capillary capillary capillary seem
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, pedrneter,

LT e,* e," e,c ,% k4 k_ k_ L_ r_ e_= e..= x_,=
_se¢) Icml (cm=/cm3_ (cma/oma) (cm3/¢m3) (cm3/cm3) (cm2) (cm2) (ore2) Icml (cm3/cm3) (cm3/¢m=) (cm3/cms) Icml

I e._E.OeI 1_.= I 0.130I ERRORI ERROR I _'_A I _N/A I _^ I 1.e2E_ I 25.aS I 0.37 I 0.037 I 0.333 I 4,0O0I

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack. Crack Enthalpyof Henry'slaw Henry'slaw Vapor A B C zone overall

Bldg. space to-total depth vapohzationat constantat constantat viSo0sityat effective effective effective effective effective Diffusion
vantilafion below area below ave.ground_Iter ave.groundwater ave. groundwater ave. soll diffusion diffusion diffusion diffusion diffusion path

rite, grade, ratio, grade, tempemtme, tompemtum, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

Q_,d,_ As "q _ "_H,,TS I'hs H'_s PlS D_* D_e D_c oellc= D_'_T Ld

(cm"/s) (cm2) lunitiess_ Iom) ical/molp (atm.m3/mol) lunitless) I_cm-s_ (cruz/e) (cm2/s) (cruZ/s) (cm'/s) (¢m2/s) Icml ,

I 8.95E+04I 1.00E.0eI 4.00E-04I 15 I 10,3_ I 1._e_ I • 8.18E-02J 1.78E-04I S.eTE_ I 0.00E*00I 0.00E*00I 2.70E-05I 1.59E-04I 198.=I
Exponentof Infinite

Average Crack equivalent source Infinite
ConveotJon Source vapor effective foundaUon indoor source Unit

path vapor Crack flowrate diffusion Areaof Peclat attenuation bldg. dsk Refemnse
length, €one., radius, Intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

I.p Cmj,_ raa,:k Q,_ Dm_ Aa,_ exp{Pet) a C,_,_ URF RIC

I¢ml (Pg/m3) Icml (¢m3/s) (cm_/s) (cm2) lunitlessl lunttlessl 0_/m 3) (_g/m3)"' (mg/m3)

I 15 f"4.0=E+0ZI 0.10 I 8.33E+01I 5.87E-04I 4.00E+02I _UMI I 8.85E-06] 3.82E-03I NA I t.0E*00I
L END J

2of2



DATAENTRY SHEET

_/ GW-ADV / CALCULATERISK-BASEDGROUNDWATER CONCENTRATION(enter"X"in"YES"box)ersion 3.1; 02/01

Reset to OR
Defaults CALCULATE INCREMENTALRISKS FROM ACTUALGROUNDWATERCONCENTRATION(e_ "X"in "YES"box and_ groundvmtercone.below)

I X I
ENTER ENTER

Initial

c_._€ =mund.aW
CAS No. conc.,

(rumN_om/. Cw
nomsh=_ 0,_-) c_=._

I _o== I 4._+= I Toluene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Tolalsmustaddupto valueofLwT (c811G28) Soil

Average belowgrade _ Thloimeu stratumA User-definedsow lo bottom _ "l_Jc_mess of s_ otSOU Soil SCS stratum A
groundwater of mtclom_l belowi_€l_ oisoil _B, stratumC, _ SCS soiltype soil v_Q"
Iimpetatum, _floor, towamrtal_e, slrabJmA, (Er_'valuemO) (EntorvM.morO) dire(:_above soiltype (usedtoes_mam OR permeal_'y,

Ta LF I..wr hA hi hc wa_r table, _reclly a_aove sollvalor k,,

Icml Icrn_ {cmI IEntorAl e I orCI watertabto pelmeabil_l (cmz)

['- 1,A I 1= l =Izae =I=.= I I ^ I SCL l i 1.82E-08

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

'_ _ralum A StlatumA SltalumA StratumA Sl_a_urnB " StralumB StratumB SbalumB StratumC Stra_JmC StredumC StratumCSCS loll dwy rv01Jtolal sollv_lter-flled SCS soil_ sall total sollwater-trdled SCS soll_ soil total soil wator-Bled
seatype bu_kdm-_y, por_ty, por_. so¢type b_k0.m_, potash, poros_, soatype bulkderek, poros.y, porosity,

_=mm., (g/cm=) lunitlms} (_=/c=_) , (V_m=) lun_,s} (m,/cm_) _,m_m (_) luna_ssl (_3/cm_)

I SCL I t.= I o._o I 0_ ! I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Encloled Enclo_KI Endosed Averagevaporspace So;I-b_. space space Encinsed Floor-weJl Indoor flowrEb_intobldg.
floer IXe_sure floor floor space seamcrack =drexchange OR

tlddme_, dlffemnt_, leng_, _dth, height, wk:rdl, tale, L_ve blanktocalculate
I-m= &P Ls Ws H_ w ER Q==

Icml (g/cm-s _) Icml Icml Icml Icml _l_nI IL/m_

I _s I 4o I tom I 1=o I ,_a I o._ I o.= I I s I

ENTER ENTER ENTER ENTER ENTER ENTERAver_ing Averaging Targ_ T_g_
time to_ Umefor Exposure Exposure risklot quotlentfor

cam_m=m,nonca_,_ms, dumt_n, Vee_mcy.carcmomm,noncarc_om_,
ATc AT_c ED EF TR THQ

_) (Y'_) (Y_) (_) Iu"_=s) _"_1

[ 70 I 3o I _o I 350 l 1.0E-06I

I Used to calculate risk-based
gr_unclwaterconcentraUon.

( ( (
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INTERMEDIATECALCULATIONSSHEET

StratumA StratumB StratumC StratumA StratumA StratumA StratumA Total Air-filled Water-filled Root-
Source- roll soll soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled alr-flllad alr-flllad totalfluid intrinsic relativeair effectivevapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone. zone, zone, perimeter,

t LT 8,* e,s e,c st, k_ k,, k., I.= r_= e=.= e,.= Xcr=_

Isec} Icm_ (cm3/cm3) (cmZ/cm3) (cm3/cm3) (omS/cm3) (cm2) (cm2) (cm') lcml (cm3/cm3) (cm3/cm3) (cm3/cm3) Icm_

[ 9.4SE+0aI lee.3e I o.1._o I ERRORI ERROR I _N/A I ,N/^ I #N/A I 1.82E-08 J 25.86 J 0.37 ] 0.037 I 0.333 ] 4,000 I

Areaof Stratum Stratum Stratum Capillary Total
enclosed Crack- Crock Enthalpyof Idenry'slaw Henry'slaw Vapor A B C zone overall

Bldg. space to-total depth vaporizationat constantat 'constantat viscosityat eflecUve effective effective effective effective Diffusion
venttleUon below aria below ave.groundwater ave. groundvatar ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rote, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

As q _ ZLHv,xs I'ITs H'zs Pls D_* D'w`, D_"c De',= D_T

(cm'/s) (cruZ) lunltiessl Icm_ Ical/mol_ (atm-m3/mol) lunitiesel i_/cm.sl (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) Icml

I e_e+04I 1.00e+0eI 400E_I 15 I e,0S2 I 4.94E-03I 2.06E-01I 1.78E-04I 7.15E-04I 0.00E+00I 000E+00I 1.84E-05J 1.21E-04I 198.38I
Exponentof Infinite

Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit

path vapor Crack flow rate diffusion Areaof Peciet attenuation bldg. dsk Reference
length, cone,, radius, Intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

Lp C=o._e r=,_ Q=o, D=_ Ac_ exp(Pef) cz C_ URF RfC

, ,_c,m_ _/m_ Icml (cm'/s) (cm'/s) (cm') lunltiessl luni_ess_ (j_/m 3) (_g/m3)" , (mg/m3)

/ 'is I 8.24E+03 I 0.10 I 8"_'_+01 I 7.15E-O4 I 4.00E+02 I _NUMI [ 6.75E-.06 l 5.56E..02 I NA I 4.0E-O1 I

L END J
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DATAENTRY SHEET

IV W-ADV / CALCULATERISK-BASEDGROUNDWATER CONCENTRATION(enl_ "X"in "YES"box)ersion 3.1; 02/04 I

/

Rsset to OR

Defaults CALCULATE INCREMENTAL RISKS FROM ACTUALGROUNDWATER CONCENTRATION(enter"X"in"YES"box and_ groundwater¢onc.bek)w)

YEs I X I

ENTER ENTER

C_ wound_llr
CA8 No. conc.,

(_ o_y. Cw
no_ I (.FL) c..._=

I _= I =.o=_ I 1,2,4-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Oepilh TOlIIsmustaddupto v=aueof LWT(cellG28) Soil

Average 1oelowglide Thidolm_ Thldmess stratumA User-deltn_to boaom Depth _ of_ ofsoJ So_ SCS stradumA
groundwatar d endo_ belowgrade ofsoil stratumB, st.atumC, _ SCS soiltype sollvapor
tempetalu_, spacefloor, towaSartaJl01e, straluJrnA, (Entmvaluem0) (Entmvalueor 0) diredlyabove soiltype (usedtoestin'_te OR _,

Ts L_, LwT i_ It/ hc wtw table, direc_yabove soilvapor kv

I_mI , I=.l I=.l ptarAvB,o,CI *=_=_ i_=_/_ (=_)

[ 10.4 [ is I _3.=__.: 21s._ I I A I SCL I I 1._E_

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

SUalumA StratumA StratumA SlmlumA Suitum B StratumB SlralumB Snlum B Stnium C SlratmnC StratumC SI]ratumCSCS _ dly solltotal soilv._lar-Med SCS soildr/ soll total soilwater-filed SCS sol dry soil total soilwader-Meal
seatype bulkdairy, paro6_, pocoslty, soutype bokdm_slty, poa_,y, poms_y, soatype t_ _. poms_y, p_csity.

L J (g/cm_) _unWessl (crn=/om_) _ _}Pmmm_ (g/cm3) luni_essl (cm'/__) L JP""w" (g/cm_) lun_l (_,/cm_)

I so. I 1.u I o_7o I o_ I I t I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

F.ndo_d Enclosed Endosed AveragevaporIpI:e Soikbk_. space spe_e Endosecl Floo_-i_ll Indoor flowrateinto biog.
I _ _ I I _ _ exchange OR

thldmeu, dllfml_/, length, t_lth, height, t,kJh, rate, Leaveblanktocalcul_e
&P LI WB HI W ER Q_

I _s I 4o I _ooo I _oooI _ I o._ I o,_ I I s I

ENTER ENTER ENTER ENTER ENTER ENTERAvar_k_ Averagl_ Target Targel
_ntelot lime for Expo6ure Exposum dskfar q_o_entfor

ca_n=, noncamrx)=ms,dur=_n, tre_ue_y. _ar_=g_s, no,x_mogens,
ATc AT_ ED El= TR THQ

(yrs) (yrs) (yrs) (day,s/yr) (_1 tunitlessl

r 7o I 3o I 3o I _o 1.oE.o_I _ I
IUsed tocalculate_k-_



( ( (
INTERMEDIATE CALCULATIONS SHEET

StratumA StratumB Stratum C Stratum A StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soll soil soil effective soil soil soll Thicknessof porosityin porosltyin porosityin wall

Exposure building air-fflied air-filled air-filled totalfluid intrinsic reieUveair effectivevapor capillary capillary capillary Cal_ltery seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

LT 0aA e=8 e=c ste ki kql I_ L_ r_ es.cz ew,cz Xcm_

Ise¢l Icml (cm3/cm_ (cm3/cm:) (cm31cm3) (cm3/cm3) (cm2) (crn2) (cm2) Icm_ (cm3/cm3) (cmS/cm3) (cm3/cm3) Icm_

I 9.4eE+08[10e.aeI 0.130] ERRORI ERROR I _N,'A I *N/A I #N/A I 1.82.E.-08I 25.aS I 0.37 I 0.037 I O.333 I 4,000I

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Hennis law Hennis law Vapor A B C zone overall

Bldg. spase to-totel depth vepodzatJonat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.groundwater ave.groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rote, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
(_MlnO AB q _ ANy.T8 HTs H'TS P-TS D='* De'e D_c Die== D_T Ld

(crn'/s) (cm2) lunttiessI Icm_ IcaVmoi) (atm-m3/rnol) lunittessl (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cruZ/s) (cm_/s) Icm)

I 8.gSE+04 I 1.00E+06 I 4'00E"04 I 15 I 11_,574 I 4.23E_ I 1.76E-01 I 1.78E-04 I 4.99E-04 I 0.00E+O0 I 0.00E+0OI 1._E_ I 1.00E-.04 I 198.38 j

Exponentof infinite
Average Crack equiveJent soume Infinite

Convection Source vapor eflecgve foundetJon indoor source Unit
path vapor Crack flowrate diffusion Areaof Peclet altenuatJon bldg. risk Reference

length, €onc., radius, Intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

L_ C,=_, r_,_, Q,_ Dm_ _ exp(Pef) _ _. URF RfC

Icm_ (_g/rna) Iota) (_/,) (cm_/,) (cm=) lunitiessl lunitiessl (l_g/m3) (_g/m3)"' (mg/m3)

i ,s I f..S.O_I 0.10 I e.33E+°fI 4.99E..04I 4.00E-=,02I #NUM! I s.elS_I 8.S_ I NA I 6.0E-03I
[ END ,_]
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DATAENTRY SHEET

_V GW-ADV / CALCULATERISK-BASEDGROUNDWATER CONCENTRATION (order'X" in 'YES" box)ersion 3.1; 02/041

Reset to OR
Defaults CALCULATEINCREMENTALRISKS FROM ACTUALGROUNDWATERCONCENTRATION(enter"X" in "YES"box andinit_ groundwaterconc.below)

YES I X I
ENTER ENTER

Initial

Chemical groundwater
CAS NO. Corm.,

(numbersonly, Cw

no dashes_ (l.zg/L) Chemical

I 10_78 I 4'00E*°0I 1,3,5-Trimethylbenzene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Depth Totalsmustaddupto valueofLwT(ce_lG28) Soil

Average belowgrade Thk:_rmss Thickness stxatumA User.OefineOsOil/ tobonom Depih Thickness of soil of soil Soil SCS stratum A
groundwater of endosed belowgrade of soil stratumB, stratumC, stratum SCS soiltype soilvapor
temperatura, space floor, towatertable, stratumA, (Enter vaJueor 0) (Entervalue or0) directlyabove soiltype (usedto esbmate OR permeabdity,

T8 LF I--WT hA he tic water table, d_rectlyabove soilvapor k_

Icml Icrnl lcml IEnter A, B,or C/ waterteJcte permeabil_t (cmz)

[ f_.4 ] is [_ 213._ 2_3._I I A I SCL I I 1._E_

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

StratumA StratumA StratumA StratumA Str_um B StratumB StratumB StratumB StratumC StratumC Str_dumC StratumCSCS soildry so_ total soil waf_r-figed SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled
soiltype bulkdensity, porosity, porosity, soiltype bulk density, porosity, por_ity, soiltype bulkdensity, porosity, porosity,

[ Loo'_upSo=/ p_ nA e,,,A J Loo_sol j p=e ne e. 8 _" LookupSoi _ puc nc e. c

_ !Pa.,,.,=.. (g/crn_) lun_J_I (cm_/crn3) I JP_'_=_ (_'cm3) tuoiue_t (=.3/cm3) [ JP'_"=_' (g/cm_) iun_ossl (cm_/cm_)

I SCL l 1.6e I o._0 I 024 I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enck_ed Enclosed Endosed Averagevaporspace Soi!-bldg. space space Endosed Floor-wail Indoor flow tale intobldg.
floor pressure floor floor space seamcrack air exchange OR

thioie_ss, differ, length, width, - height, width, rate, Leaveblankto calcu_te

&P Le We HB w ER Q=_

.... ICml (g/cm-s') icrnI icrnI tcmt icml i1/hI iL/mI

I 15 I 4o I f_o I 1_ I 488 I o.1 I o._ I I s I

ENTER ENTER ENTER ENTER ENTER ENTERAveraging Averaging Target Targethazard
timefor time for Exposure Exposure riskfor quotientfor

carcinogens, nonc_'ci_, duration, frequenoj, carcinogens, noncarcinogens,
ATc ATNc ED EF TR THQ

_r_) (yr_) (y,_) (_y_V,) lu._ 1 I_n_1

I 70 I 30 I 30 I :_0 I 1.oE-06 I 1 I
I IUsed to ca/culaterisk-based

groundwaterconcentr"_Oos.

( (



( ( (
INTERMEDIATE CALCULATIONS SHEET

Stratum A StratumB StratumC StratumA Stratum A Stratum A Stratum A Total Air.filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled air-filled air-filled totalfluid intrinsic relativeair effectivevapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

"( LT eaA Oae e,c SEe I_ kr0 k,, L_ r_ O=.= O,.cz X_ack

Isecl Icml (cm3/cm') (cm3/cm3) (cm3/cm3) (¢m3/cm3) (cmz) (cmz) (cm2) IcmI (cm3/cm3) (cm3/cm3) (cm3/cm3) Icm!

l:g,4eE*08I 1_36 I of30 I ERRORI ERRORI _NIA I _WA I _N/A I t82E_ I 25,86 I 037 I 0.037I O333 I 4.000]

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Henry'slaw Henry'slaw Vapor A B C zone overall

Bldg. space to-total depth vaporizationat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.groundwater ave. groundwater ave. groundwater ave.soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

(cm3/s) (cm') lunitlessl IcmI tcaVmoll (atm-m3/mol) lunitless_ i_Jcm_sl (cm_/s) (cm2/s) (cm2/s) (cm2/s) (cm'/s) Icml

I B.g5E+04[ t.OOE,08[ 4.00E-04[ i5 I !1,556 ] 4.04E-03 I 1.68E-01 I 1.78E-04 ] 4.96E-04 I 6.00E-',-O0 ) O.OOE+O0] 1.70E-05 ) 1.06E-04 I 198.36 )

Exponentof Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Releranca

length, conc., radius, intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

Lp C=,_.e r=K._ Q=_I Do=_ _ exp(PeI) o; Cu.,_ URF RfC

Icm_ (pg/m3) Icml (cma/s) (cruZ/s) (cm2) lunitiessl lunitlessl (P.g/m3) (p.g/m_)"' (mg/ma)

I Is I e.73E+O21 0.IO' l,e._E+0f I 4.96E-,04 I 4.00E+02 l #NUMI I 5.94E-06 [ 4.00E-03 l NA l 6.0E-03 1

[ END .J
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DATAENTRY SHEET

_/ GW-ADV / CALCULATERISK-BASEDGROUNDWATER CONCENTRATION(enter'X" in"YES'box)

ersion 3.1; 02/_

I 1 'Reset to OR

Defaults CALCULATEINCREMENTALRISKSFROM ACTUAL GROUNDWATERCONCENTRATION(enter"X' in"YES"box endin.at groundwatercor_c,below)

YES I X I
ENTE£1 ENTER

Chemicai groundwater
CAS No. conc.,

(numbersonly, Cw

no dashesI (P{_-) Chemical

I 10e423 I 7.00E+01 I p-Xytene Surrogatefor Xylenos(total)

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totalsmustadduptovalueof LWT(callG28) Soil

Average balowgrade Thickness Thickness stratumA User-_4_finedsoil/ 1obottom Depth Thiofmess of .s_l ofsoil Soil SCS stratumA
groundwater o_enclosed belowgrade of soil stratumB, stratumC, stratum SCS soiltype soilvapor
temperature, spacefloor, towatertable, stratumA, (Entervalue or O) (Entervalueor 0) direc_yabove solltype (usedtoestimate OR permeability,

Ts I__ Lw'r hA ha hc watertable, directlyabove soilvapor k,

(°C) cm crn Icml Icm/ Icm_ IEnter A, B,or Ct watertab4e permeabil_l (cmz)

[ m., I 15 T 213._ 213.3eI I A I SCL I I l.e2E-Oe

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

StratumA StratumA StratumA StratumA StratumB StratumB StratumB StratumB StratumC StratumC StratumC Stratum CSCS soildry solltotal soilwa_er-filled SCS solldry soil total soil water-filled SCS soildry soiltotal soilwater-fiUed
soil type bulkdensity, porosity, porosity, soiltype bulkdensity, poros_y, poros,y, soiltype bulkdensity, porosity, poros_',

[ Look_Soi _ paA rtA 8*A I L°°tmPS°i 1 PbS ns Owa [ Look_Soi _ pC nc s.C

u LJ,, Pammm (g/cm=) Iunitlessl (Cmslcm') I Pammetss j (g/cm:_) luni,essI (cm3/cm3) _ JParamelens (g/cms) lunitiessl (crn3/cm3)

[ SCL I 1.68 J 0._O I 024 I I I I I I I I I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enoiosed Enoiosed Enclosed Averagevaporspace Soil-bldg. space space Enclosed Roof-wall Indoor flow rateintob_dg.
floor pressure floor floor space seamcrack air exchange OR

thickness, 01tfferor_ai, length, width, height, wide, rate, Leaveblanktocalculate
LuK= &P Le We He W ER Q=o_

[ 15 [ 40 J 1000 J 1000 J 488 J 0.1 [ 0.66 I I 5 I

ENTER ENTER ENTER ENTER ENTER ENTERAveraging Averaging Target Targethazard
time for time tot Exposure Exposure tLskfor quo_entfor

c_rcinogeos, noncaminogens, durati_, frequency, caminogen.s, noncarcinogess,
ATc AT_ ED EF TR THQ

[ 7o ] 3o I 3o I _so j 1.0E-0eI 1

I Used to calculate risk-based

9r_ndwater concentra_on.



( ( (
INTERMEDIATE CALCULATIONS SHEET

Stratum A StratumB Stratum C StratumA StratumA StratumA StratumA Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thicknessof porosityin porosityin porosityin wall

Exposure building air-filled air-filled air-filled totalfluid intrinsic relativeair effectivevapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

'_ LT 0,,A 0aB eac S=e ki kg k.,, L_z t'k_z Oa._z 0w.cz X_sck

Isac) Icm) (cm'/cm3) (cm3/cma) (cm3/cm3) (cm3/cm3) (cmz) (cm2) (cm2) Icm) (cm3/cma) (cm3/cm3) (cm3/cm3) Icml

I g.,_E-_I f=._ I o._3o1 ERRORI ERROS I #_A I #_A I #_VA I 1.82E_8 I 25.86 I 0.37 I 0._7 I o.333 I 4,oo0I

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpyof Henry'slaw Henry'slaw Vapor A B C zone overall

Bldg. space to-total depth vapodzationat constantat constantat viscosityat effective effective effective effective effective Diffusion
ventilation below area below ave.groundwater ave.groundwater ave.groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,

Qbuil_,_o As _ Z_== AH,.TS HTS H'TS PTS D=A D='te D_c Dcf,= D_T Lo

(cm3/s) (cm=) /unitlessI Icml tcal/moll (atm-m3/mol) lunitlassI I_]cm-sl (cm2ts) (cm2/s) (cm_/s) (cm2/s) (cm2/s) Icmt

I 8._E+04 I 1.00E+06 [ 4.00E-04 J 15 I 10,138 J 5.51E..03 I 2.29E-01 I 1.78E_ I 6._E_ I 0.00E*00 I 0.00E+00 I 1.=E-05 I 1.06E-04 I 198.36 I

Exponentof Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flowrate diffusion Areaof Peclet attenuation bldg. risk Reference

length, cone., radius, Intobldg., coefficient, crack, number, coefficient, conc., factor, conc.,

L_ Cso_,=,= rc,=d_ 0_1 D==_ A_=ck exp(Pet) o_ Cbui_ing URF RfC

Icml (pg/ma) /cml (cm3/s) (cm2/s) (cm2) lunitlessI lunitlessl (P.g/m_) (pg/ma)'' (mg/m3)

I fS ] 1.61E+04] o.10 18._E*01 1 6.:_E_ I 4.00E*02 I #NUMI I 5"_E_ I 9.57E-02 I HA l 10Em I

L END j
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Attachment I4

Toxicity Profiles



_,
VolatileOrganicCompounds

Acenaphthene(see polycyclicaromatichydrocarbons[PAHs])
Acenaphthylene(see polycyclicaromatichydrocarbons[PAHs])
Acetone
Anthracene(see polycyclicaromatichydrocarbons[PAHs])
Benzene
Benzo(g,h,i)Perylene(see polycyclicaromatichydrocarbons[PAHs])
Carbondisulfide
Dibenzofuran(notavailable)
1,2-Dichloroethane
Dichloromethane(see methylenechloride)
Ethylbenzene
Fluorene(see polycyclicaromatichydrocarbons[PAHs])
4-Isopropyltoluene(not available)
Methane(not available)
Methylnaphthalene(see polycyclicaromatichydrocarbons[PAHs])
2-Methylnaphthalene(see polycyclicaromatichydrocarbons[PAl-Is])
MTBE
Naphthalene (see polycyclic aromatic hydrocarbons [PAHs])
Phenanthrene(see polycyclic aromatichydrocarbons[PAHs])
Pyrene (see polycyclicaromatichydrocarbons[PAHs])
Styrene

_, Toluene
1,2,4-Trimethylbenzene(not available)
1,3,5-Trimethylbenzene(not available)
Xylenes (total) (see xylene)

SemivolatileOrganicCompounds
Benzo(a)Anthracene(see polycyclicaromatichydrocarbons[PAHs])
Benzo(a)Pyrene(see polycyclic aromatichydrocarbons[PAHs])
Benzo(b)Fluoranthene(see polycyclicaromatichydrocarbons[PAHs])
Benzo(k)Fluoranthene(see polycyclicaromatichydrocarbons[PAHs])
1,2-Benzphenanthracene(see polycyclicaromatichydrocarbons[PAHs])
Dibenz(A,H)Anthracene(see polycyclicaromatichydrocarbons [PAHs])
Fluoranthene(see polycyclicaromatichydrocarbons[PAHs])
Indeno(1,2,3-C,D)Pyrene(see polycyclicaromatichydrocarbons[PAHs])
Phenol

Pesticides/PolychlorinatedBiphenyls
Aroclor1016(see polychlorinatedbipyenyls)
Aroclor1260(see polychlorinatedbipyenyls)
4,4-DDD(see DDT,DDE andDDD)
4,4-DDE(see DDT,DDE andDDD)
4,4-DDT(seeDDT, DDE andDDD)
Dieldrin(see aldrin anddieldrin)
EndosulfanSulfate(see endosulfan)
Heptachlor(see heptachlor/heptachlorepoxide)



Metals
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron (not available)
Lead
Mercury
Molybdenum(not available)
Nickel
Selenium
Thallium
Vanadium
Zinc



- A'rSDR ACETONEAGENoYFo.Tox,oSOBSTANOES CAS # 67-64--1
AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about acetone. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summariesabouthazardoussubstancesandtheirhealth effects. It'simportantyouunderstandthis information

because this substance may harm you. The effects of exposure to any hazardous substance depend on the

dose, the duration,how you are exposed,personaltraitsandhabits,and whetherotherchemicalsare presenL

SUMMARY: Exposure to acetone results mostly from breathingair,drinkingwater,
or comingincontactwithproductsor soilthatcontainacetone.Exposuretomoderate-
to-high amountsof acetonecan irritate youreyes and respiratorysystem, and make
you dizzy. Very high exposure may cause you to lose consciousness. This chemical
has been found in at least 572 of 1,416 National Priorities List sites identified by the

Environmental Protection Agency.
i i

What is acetone? ra Acetone doesn't bind to soil or build up in animals.

v (PronouncedhsPVt_n') _ It's broken down by microorganisms in soil and water.

Q Itcanmoveintogroundwaterfromspillsor landfills.Acetoneisa manufacturedchemicalthatis alsofound
naturallyin theenvironment.It isa colorlessliquidwitha _ Acetoneis brokendownin waterandsoil,butthe time
distinctsmellandtaste, It evaporateseasily,is flammable, requiredfor thisto happenvaries.
anddissolvesin water. It is alsocalleddimethyl ketone,

2-propanone,andbeta-ketopropane. How might I be exposed to acetone?
Acetoneisusedto makeplastic,fibers,drugs,andother I21Breathinglowbackgroundlevelsin the environment.chemicals.It is alsousedto dissolveothersubstances.

1::3Breathing higher levelsof contaminatedair in the
Itoccursnaturallyinplants,trees,volcanicgases,fore,lt workplaceor fr,:_musingproductsthatcontainacetone

fires, andasa product of thebreakdownofbody fat. It is (for example, household chemicals, nail polish, and
presentin vehicleexhaust,tobaccosmoke,andlandfillsites, paint).
Industrialprocessescontributemoreacetoneto the environ- I21Drinkingwateror eatingfoodcontainingacetone.
mentthannaturalprocesses, n Touchingproductscontainingacetone.

i_l For children, eating soilat landfillsorhazardouswaste
sitesthatcontainacetone.

Whathappensto acetonewhenit entersthe t:l Smoking ,orbreathingsecondhandsmoke.
environment?

A largepercentage(97%)of theacetonereleasedduring How can acetoneaffectmy health?
itsmanufactureorusegoesintotheair.

CI In air,aboutone-halfof thetotalamountbreaksdown Ifyouareexposedto acetone,it goesintoyourblood
fromsunlightorotherchemicalsevery22days. whichthencarriesitto all theorgansin yourbody. If it is a

CI Itmovesfromtheatmosphereintothewaterandsoilby smallamount,the liverbreaksit downto chemicalsthat are
rainandsnow.It alsomovesquicklyfromsoilandwater notharmfulandusesthesechemicalstomakeenergyfor
backto air. nomlalbodyfunctions.Breathingmoderate-to-highlevels
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of acetone for short periods of time, however,can cause nose, people have naturally in their bodies varies with each person.
throat, lung, and eye irritation;headaches; light-headedness; The tests cafft tell you if you will experience any health
confusion; increasedpulse rate; effects on blood; nausea; effects from theexposure.
vomiting; unconsciousnessand possibly coma; and shorten-

The testmust be performed within 2-3 days after expo-
ing of the menstrual cycle in women. sure because acetone leavesyour body within a few days.

Swallowingveryhigh levels of acetone can result in These tests are not routinelyperformed at your doctor's
unconsciousness and damage to the skin in your mouth. Skin office,but your doctor can take blood or urine samples and
contact can result in irritationand damage toyour skin. send them to a testing laboratory.

The smel!and respiratory irritationor burningeyes that

occur from moderatelevels are excellent warningsigns that Has the federalgovernmentmade
can help you avoid breathingdamaging levels of acetone, recommendations to protect human health?

Health effects from long-termexposuresareknown The EPArequires thatspills of 5,000 poundsor more of
mostly from animalstudies. Kidney,liver, and nerve damage, acetone be reported.
increased birth defects, and lowered ability to reproduce

(males only) occurredin animalsexposed long-term.It is not The OccupationalSafety and Health Administration
known if people wouldhave these same effects. (OSHA) has ,;eta maximum concentrationlimit in workplace

air of 1,000parts of acetone per millionparts of air
(I,C_0ppm) for an 8-hour workdayover a 40-hour week to

How likely is acetone to cause cancer? pro_tectworke.rs.The National Institute for Occupational 'qw

The Departmentof Health and Human Services,the SatietyandHealth (NIOSI-I)recommendsan exposure limit of
InternationalAgencyfor Researchon Cancer, and the Environ- 25t3,ppmin workplace air for up to a 10-hourworkdayover a
mental ProtectionAgency(EPA)havenotclassifiedacetone for 40-hourworkweek.
carcinogenicity.

Acetone does not cause skin cancer in animals when Glossary
applied to the skin. We don't know if breathing or swal-
lowing acetone for long periods will cause cancer. Studies Carcinogenicity: Ability to cause cancer.
of workers exposed to it found no significant risk of death Evaporate: T_change into a vaporor a gas.
from cancer. Ingesting: Taking food or drink into your body.

Long-term: Lastingone yearor longer.

Is there a medical test to show whether l've References

been exposed to acetone? Agencyfor ToxicSubstancesandDisease Registry(ATSDR).
Methodsare availableto measuretheamountof acetone 1994. Toxicologicalprofileforacetone. Atlanta,GA: U.S.

in your breath,blood,andurine. The test can tellyou how Departmentof HealthandHumanServices,PublicHealth
much acetoneyou wereexposed to, although the amountthat Sercice.

Where can I get more information? For more information, contact the Agency for ToxicSubstances and Disease
Registry, Division of Toxicology, 1600CliftonRoadNE, MailstopF-32, Atlanta,GA 30333. Phone:l-888-422-8737,
FAX:770-488-4178. ToxFAQsIntemetaddressviaWWW is http://www.atsdr.cdc.gov/toxfaq.htmlATSDRcan tell you
where to find occupationaland environmentalhealth clinics. Theh: specialistscan recognize,evaluate,and treat illnesses
resulting fromexposure to hazardoussubstances. Youcan also contact your community or state health or environmental
qualitydepartmentif you have any more questionsor concerns.
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AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about benzene. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It is important you understand this

information because this substance may harm you. The effects of exposure to any hazardous substance

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

:hemicals are present.

HIGHLIGHTS: Benzene is a widely used chemical formed from both natural
processes and human activities, Breathing benzene can cause drowsiness,
dizziness, and unconsciousness;long,term benzene exposure causes effects on
the b0nemarrowandcan'causeanemiaandleukemiai Benzene_has been
foundlnat least 1,00i of thei,662 National Priority List sites identified by the
EnvironmentalProtectionAgency(EPA).

What is benzene? How might I be exposed to benzene?
_w,- Benzene is a colorless liquid with a sweet odor. It evaporates _ Outdoor air contains low levels of benzene from tobacco

into the air very quickly and dissolves slightly in water. ][tis smoke, automobile service stations, exhaust from motor
highly flammable and is tbrmed from both natural proces,;es vehicles, and industrial emissions.
and human activities. [:21'Vapors (or gases) from products that contain benzene,

such as glues, paints, furniture wax, and detergents, can also
Benzene is widely used in the United States; it ranks in the be a source of exposure.
top 20 chemicals tbr production volume. Some industries [:21Air around hazardous waste sites or gas stations will
use benzene to make other chemicals which are used to contain higher levels of benzene.
make plastics, resins, and nylon and synthetic fibers. _ Working in industries that make or use benzene.
Benzene is also used to make some types of rubbers,

lubricants, dyes, detergents, drugs, and pesticides. Natural HOW can benzene affect my health?
sources of benzene include volcanoes and forest fires. Breathing very high levels of benzene can result in death,
Benzene is also a natural part of crude oit_,gasoline, and whi]iehigh levels can cause drowsiness, dizziness, rapid
cigarette smoke, heart rate, headaches, tremors, confusion, and

unconsciousness. Eating or drinking foods containing high
What happens to benzene when it enters the levels of benzene can cause vomiting, irritation of the
environment? stomach, dizziness, sleepiness, convulsions, rapid heart rate,

_l Industrial processes are the main source of benzene in and death.
the environment.

_l Benzene can pass into the air from water and soil. The major effect of benzene from long-term exposure is on
_l It reacts with other chemicals in the air and breaks down the blood. Benzene causes harmful effects on the bone

within a few days. marrow and can cause a decrease in redblood cells leading
[21 Benzene in the air can attach to rain or snow and be to anemia. It can also cause excessive bleeding and can

carried back down to the ground, affect the inmmne system, increasing the chance for
_l It breaks down more slowly in water and soil, and can infection.
pass through the soil into undelground water.
_ Benzene does not build up in plants or animals.
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Some women who breathed high levels ofbenzene for many rapidly from the blood, this test is only useful for recent
months had irregular menstrual periods and a decrease in the exposures.
size of their ovaries. It is not known whether benzene will

affect fertility in men. In Ihc body, benzene is converted to products called
metabolites. Certain metabolites can be measured in the

How likely is benzene to cause cancer? urine. The metabolJte S-phcnylmcrcapturic acid in urine is a
Long-term exposure to high levels of benzene in the air can sensitive indicator of benzene cxposure. However, this test
cause leukemia, particularly acute myelogenous leukemia, must be done shortly after exposure and is not a reliable
often referred to as AML. This is a cancer of the blood- indicator of how much benzene you have been exposed to,

forming organs. The Department of Health and Human since the me':abolites may be present in urine from other
Services (DHttS) has determined that ber_ene is a known soLtrces.
carcinogen. The International Agency for Research on

Cancer (1ARC) and the EPA have determined that benzene is Has the federal government made
carcinoge_fic to humans, recommendations to protect human health?

The EPA has set the maximum permissible level of benzene in
How can benzene affect children? drinking water at 5 parts benzene per billion parts of water
Children can be affected by benzene exposure in the same (5 ppb).
ways as adults. It is not known if children are more

susceptible to benzene poisonirtg than adults. The Occupational Safety and Health Administration (OSHA)
has set limits of 1 part benzene per million parts of workplac

Benzene can pass from the mother's blood to a fetus. Animal air (1 ppm) fi_r8 hour shifts and 40 hour work weeks.
studies have shown low birth weights, delayed bone
formation, and bone marrow damage when pregnant animals References
breathed benzene. Agency for Toxic Substances and Disease Registry

(ATSDR). 2005. Toxicological Profile for Benzene (Draft for
How can families reduce the risks of exposure to PublicComment). Athmta, GA:U.S.Department ofPublic
benzene? Health and Human Services, Public Health Service.

Benzene exposure can be reduced by limiting contact with
gasoline and cigarette smoke. Families are encouraged not to
smoke in their house, in enclosed environments, or near t:heir
children.

Is there a medical test to determine whether I've

been exposed to benzene?
Several tests can show if you have been exposed to benzene.
There is a test for measuring benzene in the breath; this test
must be done shortly aider exposure. Bepzzenecan also be
measured in the blood; however, since benzene disappears

Where can I get more information? For more information, contact the Agency for Toxic Substancesand Disease
Registry. Division of Toxicology and Environmental Medicine, 1600Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-888-422-8737,FAX: 770-488-4178. ToxFAQslnternet address via WWW is htrp:/!www.atsdr.cdc.govitoxfaq.htrnl.ATSDR
can tell you where to find occupational and environmental health clinic,,;. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. 'Youcan also contact your community or state heaLthor environmental
quality department if you have any more ,questionsor concerns.
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This fact sheet answers the most frequently asked health questions(FAQs)about carbon disulfide. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summaries abouthazardoussubstancesandtheirhealtheffects. It'simportantyou understandthisinformation

because this substancemay harmyou. The effectsof exposureto any hazardoussubstance depend on thedose,

the duration, how you are exposed, personal traits and habits, anti whether other chemicals are present.

HIGHLIGHTS: Exposure to carbon disulfide can occur by breathing it in the air
and by drinking water or eating foods that contain it. Breathing very high levels
can be life threatening because of its effects on the nervous system. Breathing low
levels for long periods may result in headaches, tiredness, trouble sleeping, and slight

changes in the nerves. Carbondisulfidehas been foundin at least 210 of the 1,430
National Priorities List sites identifiedby the EnvironmentalProtection Agency (EPA).

What is carbondisulfide? [] Carbon disulfide evaporatesrapidly when released to the
environment.

(Pronounced k_Ib_n d_-s_llfid ') t:l Most carbondisulfidein the air and surfacewater is from
Pure carbon disulfideis a colorless liquid witha pleasant manufacturingand processingactivities.

odor that is likethe smellof chloroform. The impurecarbon 7i It is found naturally incoastal and ocean waters.

disulfide that is usually used in most industrialprocessesis a [] Carbon disulfide does not stay dissolved in water very
yellowish liquid with an unpleasantodor, like that of rotting long, and it also movesthrough soils fairly quickly.
radishes. [] Carbon disulfide does not appear to be taken up in sig-

nificantamountsby the organisms living in water.
Carbon disulfideevaporatesat room temperature,arielthe

vapor is more than twice as heavy as air. It easilyexplodes in
airand alsocatches fireveryeasily. How mightI be exposed to carbon disulfide?

In nature,smallamountsof carbondisulfideare foundin [] The peoplemostoftenexposed to carbondisulfideare
workersinplants that usecarbondisulfidein their manu-

gasesreleasedto the earth's surfaceas, for example,in volca- facturingprocesses.
niceruptionsor overmarshes. Commercialcarbondisulfide is

[] Peoplemaybeexposedby breathingair,drinkingwater,
madeby combiningcarbonandsulfuratvery high tempera- or eatingfoods thatcontainit.

tures. [] People may also be exposed through skincontact with
soil, water,or other substancesthat containcarbon dis-
ulfide.

What happensto carbondisulfide when it enters

the environment? How can carbon disulfide affect my health?
[] The amountof carbon disulfidereleased into the air

through naturalprocesses is difficult to judge because it At veryhigh levels,carbondisulfidemay be life-threaten-
is sosmall, ingbecauseof itseffects on thenervoussystem. People who
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breathed carbon disulfide near an accident involving a railroad These tests aren't available at most doctors' offices, but

car showed changes in breathing and some chest pains, can be clone at special laboratories that have the right

Some workers who breathed high levels during working equipment.
hours for at least 6 months had headaches, tiredness, and

trouble sleeping. However, these workers may have been ex- Has the federal government made
posed to other chemicals besides carbon disulfide. Among recommendations to protect human health?
workers who breathed lower levels, some developed very

The EPA requires that spills or accidental releases into theslight changes in their nerves.
environment of 100 pounds or more of carbon disulfide be

Studies in animals indicate that carbcn disulfide can af- reported to the EPA.
fect the normal functions of the brain, liver, and heart. After

The Occupational Safety and Health Administration
pregnant rats breathed carbon disulfide in the air, some of the
newborn rats died or had birth defects. (O'_HA) has set a limit of 20 parts of carbon disulfide _er mil-

lion parts of air (20 ppm) for an 8-hour workday for a 40-hour
High concen_ations of carbon disulfide have caused skin wo:rkweek.

burns when the chemical accidentally touched people's skin.
The Natiional Institute for Occupational Safety and

Health (NIOSH) recommends that workroom air levels of car-
How likely is carbon disulfide to cause cancer? bon disulfide not exceed 1 ppm for a 10-hour workday, 40-

The Department of Health and HumanServices (DHHS), hour workweek.

the International Agency for Research on Cancer (IARC), _d "qPl'

the EPA have not classified carbon disulfide for carcinogenic- Glossary
ity. Carcinogenicity: Ability of a substance to cause cancer.

There are no definitive data in humans or animals that CAS: Chemical Abstracts Service.

indicate a carcinogenic potential for carbon disulfide. Dissolve: To disappear gradually.

Evaporate: "l'bchange into vapor or a gas.
Is there a medical test to show whether I've been References
exposed to carbon disulfide? This ToxFAQs information is taken from the 1996 Toxico-

One chemical test using urine can be done to tell whether logical Profile for Carbon Disulfide produced by the Agency
the levels of breakdown substances from carbon disulfide are for Toxic Substances and Disease Registry, Public Health Ser-

higher than normal. However, the test is not specific for carbon vice,,U.S. Department of Health and Human Services, Public
disulfide exposure. Hea.lth Service in Atlanta, GA.

A second test based on a specific breakdown substance is
more sensitive and specific. It also requires special equipment

and cannot tell you exactly how much carbon disulfide you

were exposed to or predict whether harmful effects will occm'.

Where can I get more information? For more information, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:l-
888-422=8737, FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html
ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize,
evaluate, and treat illnesses resulting _om exposure to hazardous substances. You can also contact your community
or state health or environmental qualiL-ydepartment if you have any more questions or concerns.
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AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about 1,2-Dichloroethane.
For more information, call the ATSDR Information Center at 1..888-422-8737. This fact sheet is one in

a series of summaries about hazardous substances and their health effects. It is important you
understand this information because this substance may harm you. The effects of exposure to any
hazardous substance depend on the dose, the duration, how you are exposed, personal traits and
habits, and whether other chemicals are present.

HIGHLIGHTS: Exposure to 1,2-dichloroethane usually occurs by breathing
contaminated air in workplaces that use 1,2,dichloroethane. Breathing or
ingesting high levels of 1,2-dichloroethane can cause damage to the nervous
system, liver, kidneys, and lungs and may cause cancer. This substance has
been found in at least 570 of the 1,585 National Priorities List sites identified
by the Environmental Protection Agency (EPA).

What is 1,2-dichloroethane? Q 1,2-Dichloroethanereleased in soil will either evaporate
into the air or travel down through the soil and enter

1,2-Dichloroethane,also calledethylene dichloride, is a undergroundwater.
manufactured chemical that is not found naturally in the
environment. It is a clear liquid and has a pleasant smell How might I be exposed to 1,2-dichloroetbane?
and sweet taste.

IZlThe general population may be exposed to
The most commonuse of 1,2-dichloroethaneis in the 1,2-dichloroethaneby breathingair or drinking water that
production of vinyl chloride which is used to make a variety contains 1,2-dichloroethane.
of plastic and vinyl products includingpolyvinyl chloride _ People who,work or live near a factory where
(PVC) pipes, furnitureand automobileupholstery,wall 1,2-dichloroethaneis used, may be exposed to higher than
coverings, housewares, and automobile parts. It is also usual levels.
used to as a solvent and is added to leaded gasoline to 1:3People living near uncontrolledhazardous waste sites may
remove lead. also be exposed to higher than usual levels of

1,2-dichloroethane.

What happens to 1,2-dichloroethane when it
enters the environment? How can 1,2-dichloroethane affect my health?

Most of the 1,2-dichloroethanereleasedto the Nervous systemdisorders,liver andkidneydiseases, and
environmentis releasedto the air. Inthe air, lungeffects have been reportedin humansingestingor
1,2-dichloroethanebreaks downby reactingwith other inhalinglarge amountsof 1,2-dichloroethane.
compoundsformedby sunlight. It can stay in the air for
morethan5 months beforeit is brokendown. In laboratoryanimals,breathingor ingestinglarge amounts
Q 1,2-Dichloroethanecan also be releasedinto riversand of 1,2-dichloroethanehave also causednervoussystem
lakes. It breaksdown very slowly in water andmostof it disordersandfiver,kidney,andlung€ffects. Animalstudies
will evaporateto the air. also suggest that 1,2-dichloroethanemay damagethe
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immune system. Kidney disease has also been seen in exposure from this source could be eliminated if these older
animals ingesting low doses of 1,2-dichloroethane for a long products were immediately discarded.
time. Studies in animals indicate that 1,2-.dichloroethane does

not affect reproduction. Children should avoid playing in soils near uncontrolled
hazardous waste sites where 1,2-dichloroethane may have

How likely is 1,2-dichioroethaneto cause cancer? been discarded.

Humanstudiesexaminingwhether1,2-dichloroethanecan Is there a medical test to show whether I've been
cause cancer have been considered inadequate. In animals, exposed to 1,2-dichioroethane?
increases in the occurrence of stomach, mammary gland, liver,

lung, and endometrium cancers have beer_seen following Tests are ava:tlable to measure 1,2-dichloroethane in breath,
inhalation, oral, and dermal exposure, blood, breast milk, and urine of exposed people. Because

1,2-dichloroethane leaves the body fairly quickly, these tests
The Department of Health and Human Services (DHHS) has need to be done within a couple of days of exposure. These
determined that 1,2-dichloroethane may reasonably be tests cannot be used to predict the nature or severity of
expected to cause cancer. The EPA has determined that toxic effects. These tests are not usually done in the
1,2-dichloroethane is a probable human carcinogen and the doctor's office.
International Agency for Cancer Research (IARC) conside,rs

it to be a possible human carcinogen. Has the federalgovernmentmade

How can 1,2-dichloroethaneaffectchildren? recommendationsto protecthuman health? ,,_,

1The EPA allows 0.005 milligrams of 1,2-dichloroethane per
We do not know if exposure to 1,2-dichloroethane will result liter of drinking water (0.005 rag/L).
in birth defects or other developmental effects in people. [

Studies in animals suggest that 1,2-dichloroethane does not The Occupational Safety and Health Administration has set a Ii
produce birth defects, limit of 50 parts of 1,2-dichloroethane per million parts of air

(50 ppm) in workplace air for 8 hour shifts and 40 hour work
It is likely that health effects seen in children exposed to weeks.
high levels of 1,2-dichloroethane will be similar to the effects

seen in adults. References

How can families reduce the risk of exposure to Agency for Toxic Substances and Disease Registry
1,2-dichloroethane? (ATSDR). 2001. ToxicotogicalProfile for 1,2-Dichloroethane.

Atlanta, GA: U.S. Department of Health and Human Services,
The general population is not likely to be exposed to large Pub]ticHealth Service.
amounts of 1,2-dichloroethane. In the past, it was used in
small amounts in household products such as cleaning
agents, pesticides, and wallpaper and carpet glue. Risk of

Where can I get more information? For more information, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-
8737, FAX: 770-488-4178. ToxFAQs Internet address via WWW is http:l/www.atsdr.cdc.gov/toxfaq.html. ATSDR can

tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and
treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state health

or environmental quality department if you have any more questions or concerns.



- /TSDR METHYLENECHLORIDEAGENCYFORTOX,OSUBSTANOES CAS # 75-09--2
AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about methylene chloride. For

more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series

of summariesabouthazardoussubstancesandtheirhealtheffects. It'simportantyouunderstandthis information

because this substance may harm you. The eff_-ts of exposure to any hazardous substance depend on the

dose, the duration, how you are exposed, personal traits and habits, andwhether other chemicals are present.

HIGHLIGHTS: Exposuretomethylenechlorideoccursmostlyfrom breathing
contaminated air, but may also occur through skin contact or by drinking
contaminatedwater. Breathing in large amounts of methylene chloride can
damage the central nervous system. Contact of eyes or skin with methylene
chloride can result in burns. Methylene chloride has been found in at least 882
of 1,569 National Priorities List sites identified by the Environmental Protection
At_encv (EPA),

T T mR

What is methylene chloride? How might I be exposed to methylene chloride?

Methylene chloride is a colorless liquid with a mild, sweet Q "I%emost likely way to be exposed to methylene chloride

odor. Another name for it is dichloromethane. Methylene is by breathing contaminated air.
chloride does not occur naturally in the environment.

Q Breathing the vapors given off by products containing
Methylene chloride is used as an industrial solvent and as a methylene chloride. Exposure to high levels of methylene
paint stripper. It may also be found in so,me aerosol and chloride is likely if methylene chloride or a product
pesticide products and is used in the manufacture of containing it iisused in a room with inadequate ventilation.
photographic film.

How can methylene chloride affect my health?
What happens to methylene chloride when it
enters the environment? If you breathe in large amounts of methylene chloride you

may feel unsteady, dizzy, and have nausea and a tingling or

Methylene chloride is mainly released to the environment numbness of your finger and toes. A person breathing
in air. About half of the methylene chloride in air disappears smaller amounts of methylene chloride may become less
in 53 to 127 days. attentive and less accurate in tasks requiring hand-eye

coordination. Skin contact with methylene chloride causes

Methylene chloride does not easily dissolve in water, but burning and redness of the skin.
small amounts may be found in drinking water.

Howlikely is methylene chloride to cause
_1We do not expect methylene chloride to build up in plants cancer?
or animals.

We do not know if methylene chloride can cause cancer in
humans. An increased cancer risk was seen in mice
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breathing large amounts of methylenechloride for a long: These tests are not routinely available in your doctor's
time. office.

Q Methylenechloride can be detected in the airyou breathe
The WorldHealthOrganization(WHO)has determinedthat out and in yourblood. These tests are only useful for
methylene chloride may cause cancer in humans, detecting exposures that have occurred within a few days,

CIIt is also possible to measure carboxyhemoglobin(a
The Department of Health and ttuman Sen,ices (DHHS)has chemical formed in the bloodas methylene chloride breaks
determined that methylene chloride can be reasonably down in the body) in the blood or formic acid (a breakdown
anticipated to be a cancer-causing chemical, product of methylene chloride) in the urine. These tests are

not specific ['ormethylene chloride.
The EPA has determined that methylene chloride is a

probable cancer-causing agent aa humans. Has the federal government made
recommendations to protect human health ?

How can methylene chloride affect children?

_1'FheEPA requires that releases of methylene chloride of
It is likely that health effects seen in children exposed to 1,(300pounds or more be reported to the federal government.
high amountsof methylene chloride will be similar to the _ The EPArecommendsthat exposure of children to
effects seen in adults. We do not know if methylene chloride methylenechloride be limited to less than 10milligrams per ,
can affect the ability of people to have children or if it literof drinkingwater (10 mg/L) for 1day or 2 mg/L for 10
causes birth defects. Some birth defects have been seen in days. 1

animals inhaling veryhigh levels of methylene chloride. Q "I-heFood and Drug Administration (FDA) has established
limits on the amountsof methylene chloride that can remain

How can families reduce the risk of exposure to after processing of spices, hops extract, and decaffeinated
methylene chloride? coffee.

Q The OccupationalSafety and Health Administration
(OSHA)has set limits of 25 parts methylene chloride per

Families may be exposed to methylene chloride while using millionparts of workplace air (25 ppm) for 8-hour shifts and
products such as paint removers. Such products should 40-hourwork weeks.
always be used in well-ventilatedareas and skin contact
should be avoided.

0 Children should not be allowed to remain near indoor paint References
removalactivities.

Agency for Toxic Substances and Disease Registry

Is there a medical test to show whether I've been (ATSDR).21300. Toxicological Profile for methylene chloride.
Atl:mta,GA: U.S.Departmentof Health and Human Services,

exposed to methylene chloride? Public HealthService.

Several tests can measureexposure to methylene chloride.

WherecanI get moreinformation? Formore,information,contact:theAgencyforToxicSubstancesand Disease
Registry,Divisionof Toxicology, 1600CliftonRoadNE, MailstopF-32, Atlanta,GA 30333. Phone: 1-888-422-8737,
FAX:770-488-4178.ToxFAQsTM Intemetaddressis http://www.atsdr.cdc.gov/toxfaq.html.ATSDRcantell you whereto
findoccupationalandenvironmentalhealthclinics. Their specialistscan recognize,evaluate,andtreat illnesses resulting
from exposureto hazardous substances. You can also contact your community or state health or environmentalquality
department if you haveany more questionsor concerns.
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AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about ethylbenzene. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summaries abouthazardoussubstancesandtheirhealth effects. It'simportantyouunderstandthis information

because this substance may harm you. The effects of exposure to any hazardous substance depend on the

dose, the duration,how you are exposed, personal traitsand habits, andwhether other chemicalsare present.

HIGHLIGHTS: Ethylbenzene is a colorless liquid found in a number of
products including gasoline and paints. Breathing very high levels can cause
dizziness and throat and eye irritation. Ethylbenzene has been found in at
least 731 of the 1,467 National Priorities List sites identified by the
Environmental Protection Agency (EPA).

What is ethylbenzene? How might I be exposed to ethylbenzene?

(Pronounced _tht ol b_n/z_n') _ Breathing air containingethylbenzene,particularly in
areasnear factoriesor highways.

Ethylbenzene is a colorless, flammable liquid that smells
[] Drinkingcontaminated tap water.like gasoline. It is found in naturalproducts such as coal tar

and petroleum and is also found inmanufacturedproducts [] Working inan industrywhere ethylbenzene is used or
such as inks, insecticides,and paints, made.

[] Using productscontaining it, such as gasoline,carpet
Ethylbenzeneis used primarilyto make anotherchemical, glues, varnishes,andpaints.

styrene. Otheruses include as a solvent,in fuels,and to make

other chemicals. How can ethylbenzene affect my health?

Limited informationis availableon the effects of ethyl-
What happens to ethyibenzene when it enters the bem',eneon people's health.The available informationshows
environment? dizziness, threat and eye irritation,tightening of the chest,
I:i Ethylbenzenemoves easily into the air from water and and a burningsensation in the eyesof people exposed to high

soil. leveJlsof ethylbenzene inair.

[] It takes about 3 days for ethylbenzeneto be brokendown Animalsstudieshaveshowneffectson the nervoussystem,
inair into other chemicals, liver,kidneys,and eyes frombreathingethylbenzenein air.

I:1 Ethylbenzenemay be releasedto water from industrial
discharges or leaking undergroundstorage tanks.

How likely is ethylbenzene to cause cancer?_1 In surfacewater,ethylbenzenebreaksdown by reacting

with other chemicalsfound naturallyin water. TheEPA has determinedthat ethylbenzene is not classifi-
[] In soil, it is brokendown by soil bacteria, able as to humancarcinogenicity.
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No studies in people have shown that ethylbenzene expo- sorae body tissues of exposed people. The most common

sure can result in cancer. Two available animal studies suggest way to test for ethylbenzene is in the urine. This test mea-
that ethylbenzene may cause tumors. sures substances formed by the breakdown of ethylbenzene.

This test needs to be done within a few hours after exposure
How can ethylbenzene affect children? occurs, because the substances leave the body very quickly.

Children may be exposed to ethylbenzene through inhala- These tests can show you were exposed to ethylbenzene,

tion of consumer products, including gasoline, paints, inks;, but cannot predict the kind of health effects that might occur.
pesticides, and carpet glue. We do not know whether children
are more sensitive to the effects of ethylbenzene than adults.

It is not known whether ethylbenzer_e can affect the H.-tsthe federal government made
development of the human fetus. Animal studies have recommendations to protect human health?
shown that when pregnant animals were exposed to ethyl-
benzene in air, their babies had an increased number of The EPA has set a maximum contaminant level of
birth defects. 0.7 milligrams of ethylbenzene per liter of drinking water

(0.7 mg/L).

How can families reduce the risk of exposure to The EPA requires that spills or accidental releases into the

ethylbenzene? environment of 1,000 pounds or more of ethylbenzene be re-

Exposure to ethylbenzene vapors from household prod- ported to the EPA. I_

ucts and newly installed carpeting can be minimized by using The Occupational Safety and Health Administration

adequate ventilation. (O';HA) has set an occupational exposure limit of 100 parts of

Household chemicals should be stored out of reach of ethylbenzene per million parts of air (100 ppm) for an 8-hour

children to prevent accidental poisoning. Always store house- wo:rkday,40-]aour workweek.
hold chemicals in their original containers; never store them in
containers children would find attractive to eat or drink from,

such as old soda bottles. Gasoline should be stored in a gaso- References
line can with a locked cap.

Agency tbr Toxic Substances and Disease Registry
Sometimes older children sniff household chemicals, in-

(ATSDR). 1999. Toxicological profile for ethylbenzene.
cluding ethylbenzene, in an attempt to get high. Talk with

Atlanta, GA: U.S. Department of Health and Human Services,
your children about the dangers of sniffing; chemicals. Public Health Service.

Is there a medical test to show whether I've been
exposedto ethylbenzene?

Ethylbenzene is found in the blood, urine, breath, and

Where can I get more information? For more informaldon, contact the Agency for Toxic Substances and Disease [|
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737, '!FAX: 770-488--4178. ToxFAQs Intemet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html ATSDR can tell you where
to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses resulting
from exposure to hazardous substance2s. You can also contact your community or state health or environmental quality
department if you have any more questions or concerns.
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This fact sheet answers the most frequently askt_ health questions (FAQs) about methyl tert-butyl ether

(MTBE). For more information, call the ATSI)R Information Center at 1-888-422-8737. This fact sheet

is one in a series of summaries about hazardous substances and their health effects. This information is

important because this substance may harm you. 'Theeffects of exposure to any hazardous substance depend

on the dose, the duration, how you are exposed, personal traits and habits, and whether other chemicals

are present.

HIGHLIGHTS: Methyl tent-butyl ether (MTBE) is a flammable liquid which
is used as an additive in unleaded gasoline. Drinking or breathing MTBE may
cause nausea, nose and throat irritation, and nervous system effects. MTBE has

been found in at least 11 of the 1,430 National Priorities List sites identified by
the Environmental Protection Agency (EPA).

What is methyl tert-butyl ether? D MTBE may stick to particles in water, which will cause it
to eventually settle to the bottom sediment.

(Pronounced m_throl t_rrshe-_r'_ byo-oV1etthor) [] MTBE may be broken down quickly in the air by sun-

Methyl tert-butyl ether (MTBE) is a flammable liquid light.

with a distinctive, disagreeable odor. It is made from blend- [] MTBE does not build up significantly in plants and ani-mals.
ing chemicals such as isohutylene and methanol, and has
been used since the 1980s as an additive for unleaded

gasolines to achieve more efficient burning. How might I be exposed to MTBE?

MTBE is also used to dissolve gallstones. Patients [:! Touching the skin or breathing contaminated air while
treated in this way have MTBE deliverec, directly to _heir pumping gasoline.

gall bladders through special tubes that are surgically in- [] Breathing exhaust fumes while driving a car.

serted. Q Breathing air near highways or in cities.

[] Drinking, swimming, or showering in water that has been
contamiwated with MTBE.

What happens to MTBE when it enters the
environment? [] Receiving MTBE treatment for gallstones.

[] MTBE quickly evaporates from open containers and

surface water, so it is commonly found as a vapor in the How can MTBE affect my health?air.

Small amounts of MTBE may dissolve in water and get Breathing small amounts of MTBE for short periods may
into undergroundwater, cause nose and throat irritation. Some people exposed to

O It remains in undergroundwater for a long time. MTBE while pumping gasoline, driving their cars, or working



METHYL TERT-BUTYL ETHER (MTBE)

Page 2 CAS # 1634-04-4--"

in gas stations have reported having headaches, nausea, dizzi- Has the federal government made
ness, and mental confusion. However, the actual levels of recommendations to protect human health?
exposure in these cases are unknown. In addition, these

symptoms may have been caused by exposure to other chemi- The EPA has issued guidelines recommending that, to
cals. protect children, drinking water levels of MTBE not exceed

4 milligrams per liter of water (4 mg/L) for an exposure of 1-

There are no data on the effects in people of drinking 10days, and 3 mg/L for longer-term exposures.
MTBE. Studies with rats and mice suggest that drinking

MTBE may cause gastrointestinal irritation, liver and kidney The American Conference of Governmental Industrial
damage, and nervous system effects. Hygienists (ACGIH) has recommended an exposure limit of

40 parts of MTBE per million parts of air (40 ppm) for an 8-

hour workday, 40-hour workweek.

How likely is MTBE to cause cancer? Glossary
There is no evidence that MTBE causes cancer in Carcinogenicity: Ability to cause cancer.

humans. One study with rats found that breathing high levels CAS: Chemical Abstracts Service.

of MTBE for long periods may cause kidney cancer. Another Evaporate: To change into a vapor or gas.
study with mice found that breathing high levels of MTBE for

Milligram (rng): One thousandth of a gram.
long periods may cause liver cancer. "qw_

ppm: Parts per million. oThe Department of Health and Human Services (DHHS), Sediment: Mud and debris that have settled to the bottom of
the International Agency for Research or_Cancer (IARC), body of water.
and the EPA have not classified MTBE as to its carcinoge-

nicity. References

This ToxFAQs information is taken from the 1996 Toxico-

Is there a medical test to show whether I've logical ProfileforMethyl ten-Butyl Ether produced by the

been exposed to MTBE? Agency for q-oxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Ser-

MTBE and its breakdown product, butyl alcohol, can

be detected in your breath, blood, or urine for up to l or 2 vices, Public Health Service in Atlanta, GA.

days after exposure. These tests aren't available at most doc-
tors' offices, but can be done at special laboratories that have

the right equipment. There is no other tesl: specific to deter-
mining MTBE exposure.

Where can ! get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: t-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via W_VW is http://www.atsdr.cdc.gov/toxfaq.html ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also ce,ntact your community or state health or environmental
quality department if you have any more questions or concerns.
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AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about styrene. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of
summaries about hazardous substances and their health effects. This information is important because

this substance may harm you. The effects of exposure to any hazardous substance depend on the dose,
the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Exposure to styrene is most likely to occur frombreathingindoor air that
is contaminated with styrene vapors from building materials, tobacco smoke, and consumer
products. People who work where styrene is used or manufactured are likely to be exposed
by breathing workplace air. Breathing styrene is most likely to affect the nervous system.
Styrene has been found in at least 213 of 1,416 National Priorities List sites identified by
the Environmental Protection Agency (EPA).

What is styrene? Q It evaporates from shallow soils and surface water.

" (Pronounced stitr_n) 21 It doesn't stick easily to soils and sediments.
21 It's broken down by bacteria in the soil and water.

Styrene is primarily a synthetic chemical. It is also 21 It's not expected to build up in animals.
known as vinylbenzene, ethenylbenzene, cinnamene, or

phenylethylene. It's a colorless liquid that evaporates easily O Styrene b_eaks down to half the amount within a few daysin surface water; in groundwater, however, it takes be-
and has a sweet smell. It often contains other chemicals that tween 6 weeks and 7.5 months.

give it a sharp, unpleasant smell.

It dissolves in some liquids but doesn't dissolve easily in How might I be exposed to styrene?
water. Billions of pounds are produced each year to make

[:3 Breathing indoor air that is contaminated with styrene
products such as rubber, plastic, insulation., fiberglass, pipes, vapors from building materials, consumer products, and
automobile parts, food containers, and carpet backing, tobacco smoke.

Most of these products contain styrene linked together in 21 Breathing contaminated workplace air.

a long chain (polystyrene) as well as unlinked styrene. Low _ Drinking contaminated water.

levels of styrene also occur naturally in a variety of foods 21 Living near industrial facilities or hazardous waste sites.

such as fruits, vegetables, nuts, beverages, and meats. 21 ,Smoking cigarettes or eating a lot of food packaged in
'polystyrene containers.

What happensto styrene when it enters the How can styrene affect my health?
environment?

l[fyou breathe high levels of styrene for a short time,
121 Styrene enters the environment during the manufacture, you':re most likely to experience nervous system effects such

use, and disposal of styrene-based products. It can be
found in air, water, and soil. as depression, concentlation problems, muscle weakness,

21 It is quickly broken down in the air, usually within 1 to 2 tiredness, and nausea, and possibly eye,nose, and throat
days. irritation.
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When animals breathed styrene vapor_in short-term stud- The test for styreneand its breakdown productsrequire
ies, they damaged the lining of their noses. Long-termexpo- special equipment and are not usually available at your
sure damaged their livers, but there is no evidence that thi,;wilt doctor's office,but may be ordered by the doctor. Yourdoctor
occur in people because there is no informationon human carl take samples and send them to a testing laboratory.
health effects of breathing low levels for a long time.

There is also littleinformationon humanhealth effectsfrom Has the federal government made
eating or touchingstyrene. Animalstudies showthat ingestionof recommendations to protect human health?
high levelsof styreneover severalweekscan causedamageto the
liver,kidneys,brain,and lungs. Whenstyrenewas appliedto the The EPAhas determinedthat 0.1 part of styreneper mil-
skin of rabbits, it causedirritation lion parts of water(0.1ppm) is the maximumamount that may

be present in drinkingwater. The EPA also requiresthat spills
There is no informationas to whether breathing, ingesting, or accidental releases into the environment of 1,000pounds or

or touching styrene affects fetal development or human repro- more of styrenebe reported.
duction. !

The OccupationalHealth and Safety Administration
In animal studies, short-term exposure to very high levels (OSHA) has !limited workers' exposure to an average of

resulted in some reproductive and developmental effects. 100ppmfor an 8-hour workday,40-hour workweek.

How likely is styrene to cause cancer?
Glossary

The InternationalAgencyfor Research on Cancer (IARC) "_I_'
has determined that styrene is possibly carcinogenicto humans. Carcinogen: A substance thatcan cause cancer. 1CAS: ChemicalAbstractsService.

Several studiesof workers have shownthat breathingsty-
rene may cause leukemia. There is no informationon the carci- Ingesting: Taking food or drink into your body.
nogenicityof styrene in people who swallowit or get it on their Leukemia: Cancer of the blood-forming tissues.

skin. Long-term: Lasting one year or longer.

Studies in animalsthat breathed or ate styrene suggest that Polystyrene: A long chain of styrene moleculesjoined
it is weaklycarcinogenic, together.

ppm: Partsper million.

Is there a medical test to show whether l've been She,a-term: Lasting 14daysorless.

exposed to styrene?

Styrene and its breakdownproducts ca:nbe measured in References
your blood, urine, and body tissues. Styrene leavesyour body Agencyfbr Toxic Substancesand DiseaseRegistry
quickly. If you are tested within one day, the actualamount of (Aq'SDR). 1992. Toxicologicalprofile for styrene. Atlanta,
exposurecan be estimated. However,it is difficult topredict if GA: U.S.Departmentof Health and Human Services,Public
the exposure will affectyour health. HealthService.

Where can I get more information? For more information,contact the Agency for Toxic Substances and Disease II
Registry, Divisionof Toxicology, 1600CliftonRoadNE, MailstopF-32, Atlanta,GA 30333. Phone: 1-888-422-8737, FAX:l!770-488-4178.ToxFAQsInternetaddressviaWWWis http://www.at:atr.cdc.gov/toxfaq.htmlATSDRcantell you whereto find
occupational and environmentalhealth clinics. Their specialists can recognize, evaluate, and treat illnesses resulting from
exposureto hazardoussubstances. Youcanalso contactyour communityor state health or environmentalqualitydepartment if
you have any more questionsor concerns.
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AND DISEASE REGISTRY

This fact sheetanswersthenlost frequentlyaskedhealth questions(FAQs)abouttoluene.Formore information,

call the ATSDR Information Center at 1-888-422-8737. This fact s.heetis one in a series of summaries about

hazardous substances and their health effects. It's important you understand this information because this

substance may harm you. The effectsof exposureto any hazardoussubstancedependon the dose, theduration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Exposure to toluene occurs from breathing contaminated
workplace air, in automobile exhaust, some consumer products paints, paint
thinners, fingernail polish, lacquers, and adhesives. Toluene affects the nervous
system. Toluene has been found at 959 of the 1,591 National Priority List sites
identified by the Environmental Protection Agency

V

Whatis toluene? O ]bluene does not usually stay in the environment long.

Tolueneis aclear, colorless liquidwitha distinctivesmell. _ "Ibluenedoes not concentrateor buildupto high levels in
Tolueneoccursnaturallyin crude oil and in the tolu tree. It animals.
is also producedin theprocess of makinggasoline and

other fuels from crudeoil and makingcoke from coal. How might I be exposed to toluene?

Toluene is used in making paints, paint thinners, fingernail
0 Breathingcontaminatedworkplaceair or automobile

polish, lacquers, adhesives, and rubber and in some printing exhaust.
and leather tanning processes.

[21Working with gasoline,kerosene, heating oil, paints, and
What happens to toluene when it enters the lacquers.
environment?

Q Drinkingcontaminatedwell-water.

Tolueneenters the environment when you use materials
0 Living near uncontrolledhazardous waste sites containingthat contain it. It can also enter surface water and

groundwater from spills of solvents and petrolieum products toluene products.
as well as from leasking undergroundstorage tanks at
gasoline stations and other facilities. How cantoluene affectmy health?

_l Whentoluene-containingproductsare placed in landfills Toluenemayaffect the nervoussystem. Low to moderate
or wastedisposalsites, the toluenecan enter the soil or levies can cause tiredness,confusion, weakness,drunken-
waternear the wastesite. type actions,memory loss, nausea,loss of appetite,and
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hearing and color vision toss. Iqaese symptoms usually _ When no1:in use, toluene-containing products should be
disappear when exposure is stopped, tightly covered to prevent evaporation into the air.

Inhaling High levels of toluene in a short time can make you Is there a medical test to show whether I've been
feel light-headed, dizzy, or sleepy. It car also cause
unconsciousness, and even death, exposed to toluene?

High levels of toluene may affect your kidneys. There are tests to measure the level of toluene or its
breakdownproducts in exhaled air, urine, and blood. To
determine if you have been exposed to toluene, your urine orHow likely is toluene to cause cancer? bleod must be checked within 12hours of exposure. Several
other chemicals are also changed into the same breakdown

Studies in humans and animals generally indicate that products as toluene, so some of these tests are not specific
toluene does not cause cancer, for toluene.

The EPA has determined that the carcinogenicity of toluene
can not be classified. H.'ts the federal government made

recommentdations to protect haman health?

How can toluene affect children?
EPAhas set a limitof l milligram per literof drinkingwater
mg/L). _'

It is likely that health effects seen in children exposed to

toluene will be similar to the effects seen in adults. Discharges, releases, or spills of more than 1,000 pounds of
Some studies in animals suggest that babies may be more toluene must be reported to the National Response Center.sensitive than adults.

The OccupationalSafety and Health Administration has set a
Breathing very high levels of toluene during pregnancy can limitof 200 [)artstolueneper millionof workplace air (200result in children with birth defects and retard mental
abilities, and growth. We do not know if toluene harms the ppra).
unborn child if the mother is exposed to low levels of toluene References
duringpregnancy.

Agency for Toxic SubstancesandDisease Registry
How can families reduce the risk of exposure to (ATSDR).2000. ToxicologicalProfileforToluene.Atlanta,
toluene? GA: U.S.Departmentof HealthandHumanServices, Public

HealthService.
Q Use toluene-containingproductsin well-ventilatedareas.

Where can I get more information? Formo_einformation,contac:ttheAgencyfor ToxicSubstancesandDisease
Registry,Divisionof Toxicology, 1600CliftonRoadNE, MailstopF-32, Atlanta,GA 30333. Phone: 1-888-422-8737,
FAX:770-488-4178. ToxFAQsTM Internetaddressis http://v,ww.acsdr.cdc.gov/toxfaq.html.ATSDRcantellyou where to
findoccupationaland environmentalhealthclinics. Their specialistscanrecognize,evaluate,andtreatillnessesresulting
fromexposureto hazardoussubstances. Youcan also contactycur communityor statehealth or environmentalquality
departmentif you haveany morequestionsorconcerns.
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AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about xylene. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It is important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS: Exposure to xylene occurs in the workplace and when you use
paint, gasoline, paint thinners and other products that contain it. People who

breathe high levels may have dizziness, confusion, anda change in their sense
'_0fbalanee£ /Xylene ha_ been found iff af least 84_:)of the 1,662 National Priority
List sites identified by the Environmental Protection Agency (EPA).

II

What is xylene? How might I be exposed to xylene?
There are three forms of xylene in which the methyl groups _1 Using a variety of consumer products including gasoline,
vary on the benzene ring: meta-xylene, ortho-xylene, and pain, vamish, shellac, rust preventives, and cigarette smoke.
para-xylene (m-, o-, andp-xylene). These different forms are Xylene can be absorbed through the respiratory tract and
referred to as isomers, through the skin.

_1 Ingesting xylene-contaminated food or water, although
Xylene is a colorless, sweet-smelling liquid that catches on these levels are likely to be very low.
fire easily. It occurs naturally in petroleum and coal tar. Q Working in a job that involves the use of xylene such as
Chemical industries produce xylene from petroleum. It is one painters, paint industry workers, biomedical laboratory
of the top 30 chemicals produced in the United States in workers, automobile garage workers, metal workers, and
terms of volume, furr_iture refinishers.

Xylene is used as a solvent and in the printing, rubber, :and How can xylene affect my health?
leather industries. It is also used as a cleaning agent, a thinner No health effects have been noted at the background levels
for paint, and inpaints and varnishes. It is fotmd in small amounts that people are exposed to on a daily basis.
in airplane fuel and gasoline,

High levels of' exposure for short or long periods can cause

What happens to xylene when it enters the headaches,lackof musclecoordination,dizziness,confusion,
environment? and changes in one's sense of balance. Exposure of people

_1 Xylene evaporates quickly from the soil and surface to high levels of xylene for short periods can also cause
water into the air. irritation of the skin, eyes, nose, and throat; difficulty in

_1 In the air, it is broken down by sunlight into other less breathing; problems with the lungs; delayed reaction time;
harmful chemicals, memory difficulties; stomach discomfort; and possibly

It is broken down by microorganisms in soil and water, changes in the liver and kidneys. It can cause
0 Only a small amount of it builds up in fish, shellfish, unconsciousness and even death at very high levels.
plants, and other animals living in xylene-contaminated
water.



Page2 XYLENF
CAS # 1330-20-"]="

How likely is xyleneto cause cancer? Is there a medicaltest to determinewhether I've
Both the International Agency for Research on Cancer been exposed to xylene?
(IARC) and the EPA have found that there is insufficiem Laboratory tests can detect xylene or its breakdown products
information to determine whether or not xylene is in exhaled air, blood, or urine. There is a high degree of
carcinogenic, agreement between the levels of exposure to xylene and the

levels of xylene breakdown products in the urine. However, a
How can xylene affect children? urine sample must be provided very soon after exposure
The effects of xylene have not been studied in children, but ends because xylene quickly leaves the body. Ti_ese tests
it is likely that they would be similar to those seen in arc',not routinely available at your doctor's office.
exposed adults. Although there is no direct evidence,

children may be more sensitive to acute :nhalation exposure Has the federal government made
than adults because their narrower airways would be more recommendations to protect human health?

sensitive to swelling effects. The EPA set a limit of 10 parts xylene per million parts

Studies of unborn animals indicate that high concentrations drinkingwater (10 ppm).
of xylene may cause increased numbers of deaths, and

The Occupational Safety. and Health Administration (OSHA)delayed growth and development. In many instances, these
has set limits, of 100 parts xylene per million parts of

same concentrations also cause damage to the mothers. We workplace air (100 ppm) for 8 hour shifts and 40 hour work
do not know if xylene harms the unborn child if the mother is weeks.
exposed to low levels of xylene d_ring pregnancy.

How can families reduce the risks of exposure to References t
Agency for Toxic Substances and Disease Registry

xylene? (ATSDR). 2(105. Toxicological Profile for Xylene (Draft for
Exposure to xylene as solvents (in paints or gasoline) can Public Comment). Atlanta, GA: U.S. Department of Public

be reduced if the products are used with adequate ventilation Health and Human Services, Public Health Service.
and if they are stored in tightly closed containers out of the
reach &small children.
El Sometimes older children sniffhousehold chemicals in

attempt to get high. Talk with your children about the
dangers of sniffing xylene.
El If products containing xylene are spilled on the skin, then
the excess should be wiped off and the area cleaned with
soap and water.

Where can I get moreinformation? For more information, contact the Agency for Toxic Substances and Disease

Registry. Division of Toxicology and Environmental Medicine. 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-888-422-8737, FAX: 770-488-4178. ToxFAQs lnternet address via WWW is htlp://www.atsdr.edc.gov/toxfaq.html. ATSDR
can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about polycyclic aromatic
hydrocarbons (PAHs). For more information, call the ATSDR Information Center at 1-888-422-8737.
This fact sheet is one in a series of summaries about hazardous substances and their health effects. This

information is important because this substance may harm you.The effects of exposure to any hazardous

substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether
other chemicals are present.

SUMMARY: Exposure to polycyclic aromatic hydrocarbons usually occurs by
breathing air contaminated by wild fires or coal tar, or by eating foods that have
been grilled. PAHs have been found ht at least 600 of the 1,430 National Priorities
List sites identified by the Environmental Protection Agency 0EPA).

What are polycyclic aromatic hydrocarbons? Q PAHsenter waterthroughdischargesfrom industrialand
wastewatertreatmentplants.

v (Pronounced p61ff-sVklik _-'a-m_ttik hydra- Q Most PAHsdo not dissolveeasily inwater. They stick to
kartb_nz) solid particlesand settle to the bottoms of lakes or rivers.

Polycyclicaromatichydrocarbons(P,M-Is)are a group of Q Microorganismscan break downPAHsin soil or water
over 100different chemicals that are fornledduring the after a periodof weeksto months.
incompleteburning of coal, oil and gas, garbage,or other 121 In soils,PAHsare most likely to stick tightly to particles;
organic substances like tobaccoor charbroiledmeat. PAH:s certainPAHs move throughsoil to contaminateunder-
are usuallyfound as a mixturecontainingtwo or more of groundwater.
these compounds, such as soot. CI PAHcontentsof plantsand animalsmay be much higher

than PAHcontentsof soil or water in which they live.
SomePAHsare manufactured.ThesepurePAHsusually

exist as colorless,white, or pale yellow-greensolids. PAHsare

found in coal tar,crude oil, creosote, and roofing tar,but a few How might I be exposed to PAHs?

are used inmedicinesor to make dyes,plastics, and pesti- 121 Breathingair containingPAHsin the workplaceof
cides, coking, coal-tar,and asphalt production plants; smoke-

houses; and municipal trash incineration facilities.

121Breathingair containingPAHsfromcigarette smoke,
What happens to PAHs when they enter the woodsmoke,vehicleexhausts,asphaltroads,oragricul-
environment? tural burn smoke.

Fi Comingincontact withair,water, or soil near hazardous
PAHsenter the air mostlyas releases from volcanoes, waste sites.
forest fires, burningcoal, and automobileexhaust.

I21 PAHscan occur in air attachedto dust particles. 121 Eatinggrilledor charred meats;contaminatedcereals,flour,bread,vegetables,fruits, meats;and processedor
SomePAIl particlescan readilyevaporateinto the air pickled foods.
fromsoil or surfacewaters. 121 Drinkingcontaminatedwateror cow's milk.

Q PAHscanbreakdown by reactingwithsunlightand other
chemicalsin the air,overa periodof daysto weeks.
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Nursing infants of mothers living near hazardous waste health effects will occur or find out the extent or source of
sites may be exposed to PAHs through their mother's milk. yo,ar exposure to the PAHs. The tests aren't usually available

in your doctor's office because special equipment is needed to

How can PAHsaffect my health? conduct them.

Mice that were fed high levels of one PAH during

pregnancy had difficulty reproducing and so did their off- Has the federalgovernment made
spring. These offspring also had higher ratesof birth defects recommendations to protect human health?
and lower body weights. It is not known whether these effects
occur in people. The Occupational Safety and Health Administration

(OSHA) has set a limit of 0.2 milligrams of PAHs per cubicAnimal studies have also shown that PAHs can cause
meter of air (0.2 mg/m3). The OSHA Permissible Exposure

harmful effects on the skin, body fluids, and ability to fight Limit (PEL) for mineral oil mist that contains PAHs is 5 mg/m 3
disease after both short- and long-term exposure. But these aw_raged ow._ran 8-hour exposure period.
effects have not been seen in people.

The National Institute for Occupational Safety and Health

(NIOSH) recommends that the average workplace air levels for

How likely are PAHs to cause cancer? coal tar products not exceed 0.l mg/m3 for a L0-hour workday,
wiLhina 40-hour workweek. There are other limits for work-

The Department of Health and Human Services (DHHS) place exposure for things that contain PAHs, such as coal, co,_
has determined that some PAHs :mayreasonably be expected to tar, and mine.ral oil.
be carcinogens.

Some people who have breathed or touched mixtures of

PAHs and other chemicals for long periods of time have Glossary
developed cancer. Some PAHs have caused cancer in labora- Carcinogen: A substance that can cause cancer.
tory animals when they br:_athed air containing them (lung
cancer), ingested them in food (:stomach cancer), or had them Ingest: Take:food or drink into your body.

applied to their skin (skin cancer).

References
Is there a medical test to show whether I've

been exposed to PAHs? Agency for'lbxic Substances and Disease Registry (ATSDR).
1995. Toxicological profile for polycyclic aromatic hydrocar-

In the body, PAHs are changed into chemicals that can bolas. Atlanta, GA: U.S. Department of Health and Human

attach to substances within the body. There are special tests Services, Public Health Service.
that can detect PAHs attached to these substances in body

tissues or blood. However, these tests cannot tell whether any

I

I

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease I
Registry, Division of Toxicology, 1600 Clifton Road N-E, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cclc.gov/toxfaq.html ATSDR can tell you where
to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses resulting
from exposure to hazardous substances. You can also contact your community or state health or environmental quality
deparlxnent if you have any more questions or concerns.
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This fact sheet answers the most frequently askedhealth questions(E_Qs) about phenol.For more information,
call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries about

hazardous substances and their health effects. It's importantyou understandthis information because this

substance mayharm you. The effectsof exposureto anyhazardous _ubstancedependon the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Phenol is a manufacturedsubstance found in a number of
consumerproducts. Skinexposureto highlevelsof phenolhas resultedin liver
damage, diarrhea, dark urine, and hemolytic anemia. Phenol has been found

in at least 481 of the 1,467 National Priorities List sites identified by the
Environmental Protection Agency 0EPA).

v

What is phenol? [] It can remain in water for longer than 9 days.

(Pronounced let n61') [] Larger or repeated releases can remain in the air, water and
soil for much longer periods of time.

Phenol is a manufactured substance. It is a colorless-to- [] Small amounts of phenol may be found in organisms that
white solid when pure. The commercial product is a liquid. It live in contaminated water.

has sickeningly sweet and tarry odor.

You can taste and smell it at levels lower than those that How might I he exposed to phenol?
are associated with harmful effects. Phenol evaporates more [] You may be exposed to phenol if you work with or manu-
slowly than water, and a moderate amount can form a solution facture it.

with water. Phenol can catch fire. Q You may be exposed to very low levels in your home
because it is found in a number of products, including

Phenol is used primarily in the formation of phenolic some medicines, lotions, and ointments.

resins. It is also used in the manufacture of nylon and other [] Low levels of phenol are found in some foods, including
synthetic fibers. It is also used in slimicides (chemicals that: smoked summer sausage, flied chicken, mountain cheese,
kill bacteria and fungi in slimes), as a disinfectant, as an anti- and some species of fish.

septic, and in medicinal preparations, such as mouthwash and FI Phenol enters the lungs when you inhale tobacco smoke.

sore throat lozenges. I:1 It can be present in low levels in air and drinking water.

What happens to phenol when it enters the How can phenol affect my health?
environment?

In people, the effects of breathing phenol in air are not

[] Following small, single releases, phenol does not remain known. People who had skin exposure to high levels had
in the air long (generally, half is removed from the air in
less than a day). liver damage, ,diarrhea,dark urine, and hemolytic anemia.

[] It generally remains in the soil only about 2 to 5 days. In animals, breathing air with high levels of phenol re-
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sulted in irritation of the lungs. Repeated exposures led to Is there a medical test to show whether I've been

muscle tremors and loss of coordination. Exposure to high exposed to phenol?
levels of phenol for several weeks caused paralysis and severe

There is a urine test that can tell if you have been exposedinjury to the heart, liver, kidney,;, and lungs, and in some
cases, death, to phenol recently (within I or 2 days). However, the test can-

not tell if you were exposed only to phenol since many sub-
Phenol can have beneficial effects when used medically stances are converted to phenol in the body.

as an antiseptic or anesthetic.

How likely is phenol to cause cancer? Has the federal government made
recommendations to protect human health?

It is not known if phenol causes cancer in people. Cancer
occured in mice when phenol was applied to the skin several EPA has a lifetime health advisory for adults for phenol in
times each week for the lifetime of the animal. Phenol did not drinking water of 4 milligrams per liter (4 mg/L). EPA also

cause cancer in mice or rats when they drank water containing recommends that the level of phenol in surface water (lakes,
it for 2 years. The International Agency for Research on Can- streams) should be limited to 3.5 mg/L to protect people from

cer (IARC) has determined that phenol is not classifiable as to drinking cont_aminated water or eating contaminated fish.

its carcinogenicity to humans. The Occupational Safety and Health Administration
(OSHA) has set a limit of 5 parts per million (5 ppm) for work-

How can phenol affect children? ers during an 8-hour workshift in a 40-hour workweek. Healt "_p'hChildren are exposed to phenol in the same way adults The National Ia]stitute for Occupational Safety and

are. Children are at greater risk of acciderLtly ingesting home (NIOSH) recommends that workroom air be limited to 5 ppm

products that contain phenol. The effects of exposure to phe- over a 10-hour workday and that concentrations should not
nol on the human fetus are not known. Pregnant animals that exceed 16 ppm during a 15-minute period.
drank water containing high concentrations of phenol gave

birth to babies that had low birth weights and minor birth de- References
fects.

Agency for Toxic Substances and Disease Registry

(A'ISDR). 1998. Toxicological profile for phenol. Atlanta,
How can families reduce the risk of exposure to GA: U.S. Department of Health and Human Services,Public
phenol? Health Service.

If your doctor finds that you have been exposed to high

levels of phenol, ask if children may also be exposed. Your
doctor may need to ask your state department of health to in-

vestigate.

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is http:://www.atsdr.cdc.gov/toxfaq.html ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any mole questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about DDT, DDE, and
DDD. For more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is
one in a series of summaries about hazardous substances and their health effects. It is important you

understand this information because this substance may harm you. The effects of exposure to any
hazardous substance depend on the dose, the duration, how you are exposed, personal traits and
habits, and whether other chemicals are present.

HIGHLIGHTS: Exposure to DDT, DDE, and DDD occurs mostly from eating
foods containing small amounts of these compounds, particularly meat, fish and
poultry. High levels of DDT can affect the nervous system causing excitability,
tremors and seizures. In women, DDE can cause a reduction in the duration of
lactation and an increased chance of having a premature baby. DDT, DDE,
and DDD_ have been foundin at least 441 of the 1,613 National Priorities List
sites identified by the Environmental Protection Agency (EPA).

What are DDT, DDE, and DDD? ca Only a smalI amount will go through the soil into
DDT (dichlorodiphenyltrichloroethane) is a pesticide once groundwater; they do not dissolve easily in water.
widely used to control insects in agricultare and insects that UI DDT, and especially DDE, build up in plants and in fatty
carry diseases such as malaria. DDT is a white, crystalline tissues of fish, birds, and other animals.
solid with no odor or taste. Its use in the U.S. was banned

in 1972 because of damage to wildlife, but is still used in How might I be exposed to DDT, DDE, and
some countries. DDD?
DDE (dichlorodiphenyldichloroethylene) and DDD t_ Eating contaminated foods, such as root and leafy
(dichlorodiphenyldichloroethane) are chemicals similar to vegetables, fatty meat, fish, and poultry, but levels are very
DDT that contaminate commercial DDT preparations. DDE low.

has no commercial use. DDD was also used to kill pests, Q Eating contaminated imported foods from countries thatbut its use has also been banned. One form of DDD has
still allow the use of DDT to control pests.

been used medically to treat cancer of the adrenal gland. _ Breathing contaminated air or drinking contaminated water
near waste sites and landfills that may contain higher levels

What happensto DDT,DDE, and DDD when of these chemlicals.
they enter the environment? _1 Infants fed on breast milk from mothers who have been
[:1DDT entered the environment when it was used as a exposed.
pesticide; it still enters the environment due to current use _ Breathing or swallowing soil particles near waste sites or
in other countries, landfills that contain these chemicals.
UI DDE enters the environment as contaminant or breakdown

product of DDT; DDD also enters the environment as a How can DDT, DDE, and DDD affect my health?
breakdown product of DDT. DDT affects the nervous system. People who accidentally
i=lDDT, DDE, and DDD in air are rapidlybroken down by swalfowed large amounts of DDT became excitable and had
sunlight. Half of what's in air breaks down within 2 days. tremors and seizures. These effects went away after the
O They stick strongly to soil; most DDT in soil is broken exposure stopped. No effects were seen in people who took
down slowly to DDE and DDD by microorganisms; half the smal_ daily do,;es of DDT by capsule for 18 months.
DDT in soil will break down in 2-15 years, depending on the A study in humans showed that women who had high

,,.,,, type of soil. amou_ntsof a form of DDE in their breast milk were unable to
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---Ureast feed their babies tbr as ]_ffg as women Who had little A ,;tudy in mice showed that exposure to DDT during the
DDE in the breast milk. Another study in humans showed first weeks of life may cause neurobehavioral problems later
that women who had high amounts of DDE in breast milk in life.
had an increased chance of having premature babies.
In animals, short-term exposure to large amounts of DDT in How can families reduce the risk of exposure tofood affected the nervous system, while long-term exposure
to smaller amounts affected the liver. Also in animals, short- DDT,DDE, and DDE?
term oral exposure to small amounts of DDT or its C) lVlost families will be exposed to DDT by eating food or
breakdown products may also have harmful effects on drinking liquids contaminated with small amounts of DDT.
reproduction. _ Cooking will reduce the amount of DDT in fish.

_1Washing fruit aid vegetables will remove most DDT from
their surface.How likely are DDT, DDE, and DDD to cause

Follow health advisories that tell you about consumption
cancer? of fish and wildlife caught in contaminated areas.
Studies in DDT-exposed workers did not show increases in

cancer. Studies in animals given DDT with the food have Is there a medical test to show whether I've been
shown that DDT can cause liver cancer.
The Department of Health and Human Services (DHHS) exposed to DDT, DDE, and DDD?
determined that DDT may reasonable be anticipated to be a Laboratory tests can detect DDT, DDE, and DDD in fat,

human carcinogen. The International Agency for Research blood, urine, semen, and breast milk. These tests may show
on Cancer (IARC) determined that DDT may possibly cause low, moderate, or excessive exposure to these compounds,
cancer in humans. The EPA determined that DDT, DDE, and but cannot tell the exact amount you were exposed to, or

DDD are probable human carcinogens, whether you will experience adverse effects. These tests at,
not routinely available at the doctor's office because they

How can DDT, DDE, and DDD affect children? requirespecialequipment.
There are no studies on the health effects of children
exposed to DDT, DDE, or DDD. We can assume that Has the federal government made
children exposed to large amounts of DDT will have health recommendations to protect human health?
effects similar to the effects seen in adult2;. However, we do The Occupational Safety and Health Administration (OSHA)
not know whether children differ from adults in their sets a limit of 1 milligram of DDT per cubic meter of air (1
susceptibility to these substances, mg/:m3) in the workplace for an 8-hour shift, 40-hour
There is no evidence that DDT, DDE, or DDD cause birth workweek.
defects in people. A study showed that teenage boys whose The Food and Drug Administration (FDA) has set limits for
mothers had higher DDE amounts in the blood when they DDT, DDE, and DDD in foodstuff at or above which the
were pregnant were taller than those whose mothers had agency will take legal action to remove the products from the
lower DDE levels. However, a different study found the market.
opposite in preteen girls. The reason for the discrepancy

between these studies is unknown. References
Studies in rats have shown that DDT and DDE can mimic:
the action of natural hormones and in this way affect the Agency for Toxic Substances and Disease Registry
development of the reproductive and nervous systems. (ATSDR). 2002. Toxicological Profile for DDT/DDE/DDD
Puberty was delayed in male rats given high amounts of DDE (Update). Atlanta, GA: U.S. Department of Health andHunlan Services, Public Health Service.
as juveniles. This could possibly happet_,in humans.

Wherecan I get more information? For more information, contact the Agency for Toxic Substances and

Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-
8737, FAX: 770-488-4178. "IbxFAQs Internetaddress via W_'W iishttp://www.atsdr.cdc.gov/toxfaq.html. ATSDR can
tell you where to find occupational and environmental health clinics. Thek specialists can recognize, evaluate, and
treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state health

or environmental quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about aldrin and dieldrin.
For more information, call the ATSDR Information Center at 1..888-422-8737. This fact sheet is one in
a series of summaries about hazardous substances and their health effects. It is important you
understand this information because this substance may harm you. The effects of exposure to any
hazardous substance depend on the dose, the duration, how you are exposed, personal traits and
habits, and whether other chemicals are present.

HIGHLIGHTS: Exposureto aldrin and dieldrinhappensmostly from eating
contaminatedfoods, such as root crops, fish, or seafood. Aldrin and dieldrin
build up in the body after years of exposure and can affect the nervous system.
Aldrin has been found in at least 207 of the 1,613National Priorities List sites
identified by the Environmental Protection Agency (EPA). Dieldrin has been
found in at least 287of the 1,613 sites.

Nhat are aldrin and dieldrin? _ Eating food like fish or shellfish from lakes or streams
Aldrin and dieldrin are insecticides with similar chemical contaminated with either chemical, or contaminated root

structures. They are discussed together in this fact sheet crops, dairy products, or meats.
because aldrin quickly breaks down to dieldrin in the body Q Air, surface: water, or soil near waste sites may contain
and in the environment. Pure aldrin and dieldrin are white higher levels.
powders with a mild chemical odor. The less pure commercial _ Living in homes that were once treated with aldrin or
powders have a tan color. Neither substance occurs nattu'ally dieldrin to control termites.
in the environment.

How can aldrin and dieldrin affect my health?
From the 1950s until 1970, aldrin and dieldrin were widely People who have intentionally or accidentally ingested large
used pesticides for crops like corn and cotton. Because of amounts of aldrin or dieldrin have suffered convulsions and
concerns about damage to the environment and potentially some died. Health effects may also occur after a longer
to human health, EPA banned all uses of aldrin and dieldrin period of exposure to smaller amounts because these
in 1974, except to control termites. In 1987, EPA banned all chemicals build up in the body.
uses.

Some workers exposed to moderate levels in the air for a

What happens to aldrin and dieldrin when they longtime had headaches,dizziness,irritability,vomiting,and

enter the environment? uncontrolled muscle movements. Workers removed from the
source of exposure rapidly recovered from most of these

Sunlight and bacteria change aldrin to dieldrin so that we effects.
mostly find dieldrin in the environment.
UI They bind tightly to soil and slowly evaporate to the air. Animals exposed to high amounts of aldrin or dieldrin also
UIDieldrin in soil and water breaks down very slowly, had nervous system effects. In animals, oral exposure toPlants take in and store aldrin and dieldrin from the soil

lower levels for a long period also affected the liver andUIAldrin rapidly changes to dieldrin in plants and animals. decreased their ability to fight infections. We do not know
UI Dieldrin is stored in the fat and leaves the body very whether aldrin or dieldrin affect the ability of people to fight
slowly, disease.

How might I beexposedtoaldrin or dieldrin? Studies in animals have givenconflictingresults about
13 Dieldrin is everywhere in the environment, but at very low whether aldrin and dieldrin affect reproduction in male
levels, animals and whether these chemicals may damage the sperm.
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We do not know whether aldrin or dieldrin affect Is there a medical test to show whether I've been

reproductionin humans, exposed to aldrin and dieldrin?
There are laboratory tests that can measure aldrin and

How likely are aldrin and dieldrin to cause dieldrin in your blood, urine, and body tissues. Because
cancer? aldrin changes to dieldrin fairly quickly in the body, the test
There is no conclusive evidence that aldrin or dieldrin cause has to be done shortly after you are exposed to aldrin. Since
cancer in humans. Aldrin and dieldrin have been shown to dieldrin can stay in the body for months, measurements of
cause liver cancer in mice. The Internationa! Agency for dieldrin can be made much longer after exposure to either
Research on Cancer (IARC) has determined that aldrin and aldrin or dieldrin. The tests cannot tell you whether harmful
dieldrin are not classifiable as to human carcinogenicity. The health effects; will occur. These tests are not routinely
EPA has determined that aldrin and dieldrin are probable available at the doctor's office because they require special
human carcinogens, equipment.

How canaldrinanddieldrinaffectchildren? Has the federal governmentmade
Children can be exposed to aldrin and dieldrin in the same recommendationsto protecthuman health?
way as adults. There axe no lolown unique exposure The EPA limits the amount of aldrin and dieldrin that may be
pathways for children. Children who swallowed amounts of present in drinking water to 0.001 and 0.002 milligrams per
aldrin or dieldrin much larger than those found in the liter (mg/L) of water, respectively, for protection against
environment suffered convulsions and some died, as he_tltheffects other than cancer. The EPA has determined

occurred in adults. However, we do not know whether that a concentration of aldrin and dieldrin of 0.0002 mg/L in
children are more susceptible than adults to the effects of drfllking water limits the lifetime risk of developing cancer

aldrin or dieldrin, from exposme to each compound to 1 in 10,000.

We do not know whether aldrin or dieldrin cause birth The Occupational Safety and Health Administration (OSHA)|
defects in humans. Pregnant animals that ingested aldrin or set.,;a maximum average of 0.25 milligrams of aldrin and
dieldrin had some babies with low birth weight and some dieldrin per cubic meter of air (0.25 mg/m_) in the workplace !
with alterations in the skeleton. Dieldrin has been found in during an 8-hottr shift, 40 hour week. The National Institute
human breast milk, therefore, it can be passed to suckling: for Occupational Safety and Health (NIOSH) also
infants, recommends a limit of 0.25 mg/m3 for both compounds for up

to a 10-hour work day, 40-hour week.
How can families reduce the risk of exposure to
aldrin and dieidrin? The Food and Drug Administration (FDA) regulates the

residues of a]ldrin and dieldrin in raw foods. The allowable
El Since aldrin and dieldrin are no longer produced or used,

range is from 0 to 0.1 ppm, depending on the type of foodexposure to these compounds will occur ,only from past
usage, product.
121Because aldrin and dieldrin were applied to the basement
of some homes for termite protection, before buying a home References
families should investigate what, if any, pesticides have been Agency for Toxic Substances and Disease Registry
used within the home. (A_rSDR). 2(]02. Toxicological Profile for Aldrin/Dieldrin

(Ul0date). Atlanta, GA: U.S. Department of Health and
Htunan Services, Public Health Service.

Where can I get more information? For more information,contact the Agency for Toxic Substancesand
DiseaseRegistry,Divisionof Toxicology,1600CliftonRoadNE, MailstopF-32,Atlanta,GA30333.Phone:1-888-422-
8737, FAX: 770-488-4178. ToxFAQsInternetaddressviaWWWis http://www.atsdr.cdc.gov/toxfaq.html.ATSDRcan
tell you where to findoccupationaland environmentalhealth cli_ics. Their specialistscan recognize,evaluate,and
treat illnesses resultingfromexposureto hazardoussubstances. Youcan also contactyourcommunityor state health
or environmentalqualitydepartmentif you have any more questionsor concerns.
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This fact sheet answers the most frequently asked healtll questions (FAQs) about endosulfan. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summaries about hazardous substances and their health effects. It's important you understand this information

because this substance may harm you. The effects of exposure to any hazardous substance depend on the

dose, the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Exposure to endosulfan happens mostly from eating
contaminated food, but may also occur from skin contact, breathing
contaminated air, or drinking contaminated water. Endosulfan affects the
function of the central nervous system. Endosulfan has been found in at least
164 of 1,577 National Priorities List sites identified by the Environmental
Protection Agency (EPA).

What is endosulfan? Zl Endosulfan does not dissolve easily in water. Endosulfan
(Pronounceden'do-sul-f'an) in sarfacewal:eris attachedto soil particlesfloating in water

or attachedto soil at the bottom.

Endosulfanis a pesticide. It is a cream-to brown-colored
Q Endosulfancan build up in the bodies of animalsthat livesolid that mayappear in the formof crystalsor flakes. It
in endosulfan-contaminatedwater;has a smell like turpentine,but does notburn.It does not

occurnaturallyin theenvironment.
How might I be exposed to endosulfan?

Endosulfanis used to control insectson food and non-food

crops andalso as a wood preservative. CIEatingfoocicontaminatedwith endosulfan,but levels in
foods are very low.

What happens to endosulfan when it enters the
environment? _ People working in industries involved in making

endosulfan or as pesticide applicators.

_l Endosulfan enters the air, water, and soil during its
Q Skin contact with soil containing endosulfan.manufacture and use. It is often sprayed onto crops and the

spray may travel long distances before it lands on crops,
soil,orwater. Howcan endosulfanaffectmyhealth?

C)Endosulfanon cropsusuallybreaksdown in a few weeks, Endosulfanaffects the central nervoussystem and prevents
but endosulfansticks to soil particlesandmay take years to it from workingproperly.Hyperactivity,nausea,dizziness,
completelybreakdown. headache,or convulsionshave been observed in adults

exposed to high doses. Severe poisoningmay result in
dea[h.
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Studies of the effects of endosulfan on animals suggest that _ Pesticides should be used according to the directions on
long-term exposure to endosulfan can also damage the the label and stored in the original container in a place that
kidneys, testes, and liver and may possibly affect the body's children cannot reach.
ability to fight infection. However, it is not known if the,;e

effectsalsooccurinhumans. Is there a medical test to show whether I've been
exposed to endosulfan?

How likely is endosulfan to cause cancer?

Endosulfan and its breakdown products can be detected in
We do not know if endosulfan can cause cancer in humans. your blood, urine, and body tissues if you have been
Studies in animals have provided inconclusive results, exposed to a large amount. These tests are not usually

available at your doctors office, but your doctor can send
How can endosulfanaffectchildren? the samples _:oa laboratory that can perform the tests.

Because endosulfan leaves the body fairly quickly, these
We do not know if children are more sensitive to endosulfan reel:hods are useful only for finding exposures that have
than adults. We do not know if endosulfan can affect the occurred within the last few days.

ability of people to have children or if it causes birth defects.

Large amounts of endosulfan damaged the testes of animals, Hasthe federalgovernmentmade
but it is not known if this damaged their ability to reproduce, recommendations to protect human health?
Some birth defects have been seen in the offspring of ',_"

animals ingesting endosulfan during pregnancy. The EPA recommends that the amount of endosulfan in

rivers, lakes, and streams should not be more than 74 parts
How can families reduce the risk of exposure to per billion (74ppb).
endosulfan?

The Food and Drug Administration (FDA) allows no more

Fresh fruits and vegetables should be washed before than 24 parts per million (24 ppm) endosutfan on dried tea.
being eaten.

EPA allows no more than 0.1 to 2 ppm endosulfan on other

Children should not play on ga'asses that were recently raw agricultttral products.
treated with endosulfan. Carefully follow the directions on
the pesticide label about how long to wail before re-entering References
the treated area.

Agency for "roxic Substances and Disease Registry
People working in a factory making endosulfan and people (ATSDR). 2000. Toxicological Profile for Endosulfan.

using endosulfan should wash clothing, skin, and hair betore Atlanta, GA: U.S. Department of Health and Human Services,
going home. Public Health Service.

Where can I get more information? For more.,information, contact the Agency for Toxic Substances and Disease

Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQsTM Intemet address is http:llwww.aL_lr.cdc.gov/toxfaq.html. ATSDR can tell you where to
find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses resulting
from exposure to hazardous substances. You can also contact your community or state health or environmental quality
department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about heptachlor and
heptachlor epoxide. For more information, call the ATSDR Information Center at 1-888-422-8737.
This fact sheet is one in a series of summaries about hazardous substances and their health effects. It

is important you understand this information because these substances may harm you. The effects of
exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal
traits and habits, and whether other chemicals are present.

HIGHLIGHTS: The primary exposure to heptachlor and heptachlor epoxide is
from contaminated foods and milk. At high levels, they can cause damage to
your liver and nervous system. Children appear to be very sensitive to
heptachlor and heptachiorepoxide toxicity.: Exposure during gestation and _
infancy can result in damage to the nervous system and the immune systems.
Heptachlor has been found in at least 206 of the 1,662 National Priority List
sites identified by the Environmental Protection Agency 0EPA). Heptachlor
epoxide has been found in at least 195 NPL sites,

What are heptachlor and heptachlor epoxide? _ Heptachlor epoxide can stay in the soil and water for
Heptachlor is a manufactured chemical and doesn't occur man.),years.
naturally. Pure heptachlor is a white powder that smells like _ Plants can take up heptachlor from the soil. Levels of
camphor (mothballs). The less pure grade is tan. Trade heptachlor and heptachlor epoxide can build up in the
names include Heptagran®, Basaklor_, Drinox®, Soleptax®, tissues of fish and cattle.
Termidc,:_, and Velsicol 104®.

How might I be exposed to heptachlor or
Heptachlor was used extensively in the past for killing heptachlor epoxide?
insects in homes, buildings, and on food crops, especially _1 Eating fish_ dairy products, and fatty meats from animals
corn. These uses stopped in 1988. Currently it can only be exposed to heptachlor in their food.
used for fire ant control in power transformers. _1 Breast milk from mothers who had high exposures can

expose breastfed infants.
Heptachlor epoxide is also a white powder. Bacteria and
animals break down heptachlor to form heptachlor epoxide.
The epoxide is more likely to be found in the environment HOW can heptachlorand heptachlorepoxideaffect
than heptachlor myhealth?

Liver damage, excitability, and decreases in fertility have

What happens to heptachlor and heptachior been observed in animals ingesting heptachlor. The effects

epoxide when they enter the environment? are worse when the exposure levels were high or when

21 Heptachlor doesn't dissolve easily in water; heptachlor expo,.;ure lasted many weeks.

epoxide dissolves more easily Although there is very little information on heptachlor
CI They stick strongly to soil particles and evaporate slowly cpoxide, it is likely that similar effects would also occur afterto air.

exposure to this compound.
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How likely are heptachlor and heptachlor epoxide exposure to high levels of those chemicals. These tests are
to cause cancer? not commonly available at your doctor's office. Most ot_en,

Lifetime exposure to heptachlor resulted in liver tumors in the test for heptachlor epoxide is used because heptachlor is
animals. The International Agency for Research on Cancer quickly changed into heptachlor epoxide in your body.
(IARC) and the EPA have classified heplach!or as a possible Blood samples are used most often because they are easy to
human carcinogen. EPA also considers heptachlor epoxide collect. These tests are specific for heptachlor and
as a possible human carcinogen, heptachlor epoxide.

How can heptachlor and heptachior epxide affect Me.thods for measuring heptachlor and heptachlor epoxide in
body fat are more precise and can detect lower levels than

children? tests that measure levels in blood. If heptachlor or
Animals exposed to heptachlor during gestation and infancy heptachlor epoxide is found in your blood or fat, it is not
may be very sensitive to heptachlor and heptachlor epox:ide, possible to tell when you were exposed to these chemicals or
Changes in nervous system and immune function were found if harmful healtheffects will occur.
in these animals. Exposure to higher doses of heptachlor in

animals can also result in decreases in body weight and Has the federal government made

death in newborn animals, recommendations to protect human health?
The EPA requires that drinking water should not containHow can families reduce the risks of exposure to
more than 0.0004 milligrams heptachlor per liter of water

heptachlor and heptachlor epoxide? (o.o004 mgil..) and 0.0002 mg heptachlor epoxide per liter of
People who live in homes where heptachlor was used for water(0.0002 me/L).

termite control or on farms where heptachlor was used on

crops may have a higher risk of' exposure through The FDA controls the amount of heptachlor and heptachlor i
contaminated crops, soil, water, and air. To avoid exposure epoxide on raw food crops and on edible seafood. The limit
from contaminated soil, you should discourage your children on food crops is from 0.01 to 0.05 parts heptachlor per
from eating dirt. Make sure they wash their hands frequently million parts food (0.01-0.05 ppm) depending on the type of
and before eating. Discourage children from putting their food product. The limit on edible seafood is 0.3 ppm.
hands in their mouths or other hand-to-mouth activities.

Q Heptachlor and heptachlor epoxide are also persistent in The Occupational Safety and Health Administration (OSHA)
food and milk. Eating fish from contaminated water can has a set limit of O.5 milligrams heptachlor per cubic meter of
increase exposure to heptachlor. Do not fish or eat fish from workplace air (0.5 mg/rn _)for 8 hour shifts and 40 hour work
contaminated water. Local fishing advisories can tell you if weeks.
the water is contaminated.

References
Is there a medical test to determine whether I've

Agency for Zaxic Substances and Disease Registry
been exposed to heptachior and heptachlor (ATSDR). 20,05. Toxicological Profile for Heptachlor and

epoxide? Heptachlor Epoxide (Draft for Public Comment). Atlanta, GA:
Laboratory tests can detect heptachlor and heptachlor U.S. Department of Public Health and Human Services, Public
epoxide in blood, fat, breast milk, and body tissues after Health Service.

Where can I get more information? For more information, contact the Agencyfor ToxicSubstances and Disease
Registry, Division of Toxicologyand Environmental Medicine, 1600Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-888-422-8737,FAX: 770-488-4178. ToxFAQsInternet address via WWWis hllp://www.atsdr.cdc.gov!toxfaq.html.ATSDR
can tell you where to find occupational and environmental health clinics Their specialists can recognize, evaluate, and treat
illnesses resulting fi-omexposure to hazardous substances. You can als_z,contact your community or state health or environmental

quality department if you have any more questions or concerns. '_ _'_



ATSDR POLYCHLORINATED- BIPHENYLS

This factsheetanswersthemostfrequentlyaskedhealthqm_lions(FAQs)aboutpolychlorinatedbiphenyls,Formoreinformation,
call theATSDRInformationCenterat1-888-422-8737.Tiffsfactsheetis oneinaseriesofsummariesabouthazardoussubstances
and their healtheffects. It's importantyou understandtiffsinformationbecausethissubstancemayharm you. The effects of
exposureto anyhazardoussubstancedependonthedose,ti_ duration,howyouareexposed,personaltraitsand habits,andwhether
otherchemicalsarepresent.

HIGHLIGHTS:Polychlorinatedbiphenyls(PCBs)areamixtureofindividualchemicalswhicha_ nolongerproduced
in theUnitedStates,butarestillfoundin the enviromnent. Healtheffectsthathavebeenassociatedwithexposure
to PCBsincludeache-likeskinconditionsin adultsandneurobehavioralandimmunologicalchangesin children.
PCBsareknownto causecancerinanimals. PCBslmvebeenfoundin atleast 500of the 1,598NationalPriorities
Listsites identifiedbythe EnvironmentalProtectionAgency(EPA).

What arepolychlorinatedbiphenyls? aquatic animals as food. PCBs accumulatein fish and marine
Polychlorinatedbiphenylsaremixturesof up to 209 mammals,reachinglevels that maybe manythousandsof

individualchlorinatedcompounds(known as congeners), times higher thanin water.
There areno knownnaturalsourcesof PCBs. PCBsare
either oily liquids or solids that are colorless to light yellow. How might I be exposed to PCBs?
Some PCBscanexist as a vaporin air. PCBs have no known [3 Usingold fluorescentlightingfixturesandelectrical
smell or taste. ManycommercialPCBmixturesare known in devices andappliances, such as television sets and
the U.S. by the tradenameAroclor. refrigerators,that were made30 ormoreyears ago. These

PCBs have beenused as coolants and lubricants in itemsmay leak smallamountsof PCBs intothe airwhen they
w transformers, capacitors,and other electrical equipment get hot during operation, and could be a source of skin

because they don't burn easily and are good insulators, exposure.
The manufactureof PCBs was stopped in the U.S. in 1977 _ Eating contaminated food. The main dietary sources of
because of evidence they build up in the environment and PCBs are fish (especially sportfish caught in contaminated
can cause harmful health effects. Products made before 1977 lakes or rivers), meat, and dairy products.
that may contain PCBs include old fluorescent lighting _ Breathing air near hazardous waste sites and drinking
fixtures andelectricaldevices containingPCB capacitors, conltaminatedwellwater.
and old microscope and hydraulicoils. Q hathe workplaceduringrepair andmaintenance of PCB

transformers; accidents,fires or spills involvingtransformers,
What happens toPCBs when theyenter theenvironment? fluorescent lights, and other old electricaldevices; and
UIPCBs entered the air, water,and soil during their disposalof PCBmaterials.
manufacture, use, and disposal; from accidental spills and
leaks duringtheir transport;andfrom leaksor fires in HowcanPCBsaffectmy health?
products containingPCBs. The mostcommonlyobserved health effects in

PCBscan still be releasedto the enviro:amentfrom people exposed to large amountsof PCBsare skin
hazardouswastesites; illegal or improperdisposalof conditionssuch as acne and rashes. Studies in exposed
industrialwastes and consumerproducts;leaks from old workershave shown changesin bloodand urinethat may
electrical transformerscontainingPCBs; andburningof indicateliverdamage. PCBexposuresin thegeneral
some wastes in incinerators, populationare,,not likely to resultin skin andliver effects.
_l PCBsdo not readilybreakdownin the environmentand Most of the studiesof healtheffects of PCBs in the general
thus mayremainthere forvery long periodsof time. PCBs populationex_uninedchildrenof motherswho wereexposed
can travel long distances in the air and be deposited in areas to PCBs.
far away from where they werereleased. In water, a small Animals that ate food containing large amounts of
amount of PCBs may remain dissolved,but most stick to PCBs for short periods of time had mild liver damage and
organic particles and bottom sediments. F_:Bs also bind some died. Animals that ate smaller amounts of PCBs in
strongly to soil. food over several weeks or months developed various kinds
CIPCBs are taken up by small organismsandfish in water of health effects, includinganemia; ache-like skin conditions;
They are also taken up by other animals that eat these and liver, stomach,and thyroid gland injuries. Other effects
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of PCBs in animals include changes in the immune system, electrical equipment, or transformers, since they may contain
behavioral alterations, and impaired reproduction. PCBs are PCB,;.

not known to cause birth defects. !SIChildren should be discouraged from playing in the dirt
near hazardous waste sites and in areas where there was a

How likely are PCBs to cause cancer? transformer fire. Children should also be discouraged from
Few studies of workers indicate Sat PCBs were eating dirt and putting dirty hands, toys or other objects in

associated with certain kinds of cancer in humans, such as their mouths, and should wash hands frequently.
cancer of the liver and biliary tract, Rats that ate food _1If you are exposed to PCBs in the workplace it is possible /
containing high levels of PCBs for two years developed liver to carry them home on your clothes, body, or tools. If this is
cancer. The Department of Health and Human Services the case, you should shower and change clothing before
(DHI-IS) has concluded that PCBs may reasonably be leaving work, and your work clothes should be kept separate
anticipated to be carcinogens. The EPA and the from other clothes and laundered separately.
International Agency for Research on Cancer (IARC) have
determined that PCBs are probably carcinogenic to humans. Is there a medical test to show whether I've been exposed to

PCB:s?

How can PCBs affect children? Tests exist to measure levels of PCBs in your blood,
Women who were exposed to relatively high level,; body fat, and breast milk, but these are not routinely

of PCBs in the workplace or ate large amounts of fish conducted. Most people normally have low levels of PCBs
contaminated with PCBs had babies that weighed slightly in their body because nearly everyone has been
less than babies from women who did not have these environmentally exposed to PCBs. The tests can show if
exposures. Babies born to women who ate PCB- your PCB levels are elevated, which would indicate past
contaminated fish also showed abnormal responses in tests exposure to above-norrnal levels of PCBs, but cannot
of infant behavior. Some of these behaviors, such as determine when or how long you were exposed or whether

problems with motor skills and a decrease in short-term you will develop health effects. "7"=
memory, lasted for several years. Other studies suggest that !the immune system was affected m children born to and Has the federal govermment made recommendations to
nursed by mothers exposed to increased levels of PCBs. protect human health?
There are no reports of structural birth defects caused by The EPA has set a limit of 0.0005 milligrams of PCBs I
exposure to t_Bs or of health effects of PCBs in older per liter of drinking water (0.0005 mg/L). Discharges, spills or
children. The most likely way infants will be exposed to accidental releases of 1 pound or more of PCBs into the
PCBs is from breast milk. Transplacental transfers of PCBs environment must be reported to the EPA. The Food and
were also reported In most cases, the benefits of breast- Drug Administration (FDA) requires that infant foods, eggs,
feeding outweigh any risks from exposure to PCBs in milk and other dairy products, fish and shellfish, poultry and
mother's milk. red meat contain no more than 0.2-3 parts of PCBs per million

parts (0.2-3 ppm) of food. Many states have established fish
How can families reduce the risk of exposure to PCBs? and wildlife consumption advisories for PCBs.
_2You and your children may be exposed to PCBs by eating
fish or wildlife caught from contaminated locations. Certain References
states, Native American tribes, and U.S. territories have Agency for Toxic Substances and Disease Registry
issued advisories to warn people about PCB-contaminated (ATSDR). 2000. Toxicological profile for polychiorinated
fish and fish-eating wildlife. You can reduce your family's biphenyls (PCBs). Atlanta, GA: U.S. Department of Health
exposure to PCBs by obeying these advisories, and Human Set€ices, Public Health Service.
CIChildren should be told not play with old appliances,

Where can I get more information? For more information, contact theAgency forToxic Substances and Disease

Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQsTM Intemet address is http://www.atsdr.cdcgov/toxfaq.html. ATSDR can tell you where to
find occupational and environmental health clinics. Their specialist.,; can recol_ize, evaluate, and treat illnesses resulting
from exposure to hazardous substances. You can also contact your community or state health or environmental quality
deparmaent if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about antimony. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summaries about hazardous substances and their health effects. This information is important because

this substance may harm you. The effects of exposure to any hazardous substance depend on the dose,
the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Exposure to antimony occurs in the workplace or from skin contact
with soil at hazardous waste sites. Breathing high levels of antimony for a long time
can irritate the eyes and lungs, and can cause problems with the lungs, heart, and
stomach. This chemical has been fomld in at least 403 of 1,416 National Priorities
List sites identified by the Environmental Protection Agency.

What is antimony? t2 Most antimony ends up in soil, where it attaches strongly

"--" (Pronounced antto-mo'ne) to particles that contain iron, manganese, or aluminum.
Cl Antimony is found at low levels in some rivers, lakes, and

Antimony is a silvery-white metal that is found in the streams.
earth's crust. Antimony ores are mined and then mixed with

other metals to form antimony alloys or combined with How might I be exposed to antimony?
oxygen to form antimony oxide.

17 Because antimony is found naturally in the environment,
Little antimony is currently mined in r.heUnited States. It the general population is exposed to low levels of it

is brought into this country from other countries for process- every day, primarily in food, drinking water, and air.

ing. However, there are companies in the United States that _ It may be found in air near industries that process or
produce antimony as a by-product of smelting lead and other release it, such as smelters, coal-fired plants, and refuse
metals, incinerators.

[3 In polluted areas containing high levels of antimony, it
Antimony isn't used alone because it breaks easily, but may be found in the air, water, and soil.

when mixed into alloys, it is used in lead storage batteries, I-3 Workers in industries that process it or use antimony ore
solder, sheet and pipe metal, bearings, castings, and pewter, may be exposed to higher levels.
Antimony oxide is added to textiles and plastics to prevent:

them from catching fire. It is also used in paints, ceramics, How can antimony affect my health?
and fireworks, and as enamels fo: plastics, metal, and glass.

Exposure to antimony at high levels can result in a
variety of adverse health effects.

What happens to antimony when it enters
the environment? Breathing high levels for a long time can irritate your

eyes and lungs; and can cause heart and lung problems,

Antimony is released to the environment from natural stomach pain, diarrhea, vomiting, and stomach ulcers.sources and from industry.

In the air, antimony is attached to very small particles that In short-term studies, animals that breathed very high
_,_ may stay in the air for many days. levels of antimony died. Animals that breathed high levels



ANTIMONY
Page 2

CAS # 7440-36-0v

had lung, heart, liver, and kidney damage. In long-term test:_are not usually performed in most doctors' offices and
studies, animals that breathed very low levels of antimony may require special equipment to conduct them.

had eye irritation, hair loss, lung damage, and heart problems.
Problems with fertility were also noted. In animal studies,

Has the federal government madeproblems with fertility have been seen when rats breathed

very high levels of antimony for a few moaths, recommendations to protect human health?

Ingesting large doses of antimony carl cause vomiting. The EPA allows 0.006 parts of antimony per million
We don't know what other effects may be caused by ingesting parts of drinking water (0.006 ppm). The EPA requires that

it. Long-term animal studies have reported liver damage and discharges or spills into the environment of 5,000 pounds or
blood changes when animals ingested antJ:mony. Antimony moxe of antimony be reported.

can irritate the skin if it is left on it. The Occupational Safety and Health Administration

Antimony can have beneficial effects when used for (OSHA) has set an occupational exposure limit of 0.5 milli-
medical reasons. It has been used as a medicine to treat grams of antimony per cubic meter of air (0.5 mg/m3) for an

people infected with parasites. 8-hour workday, 40-hour workweek.
The American Conference of Governmental Industrial

Hygienists (ACGIH) and the National Institute for Occupa-
How likely is antimony to cause cancer? tional Safety and Health (NIOSH) currently recommend the

The Department of Health and Humart Services, the same guidelines for the workplace as OSHA.
International Agency for Research on Cancer, and the Envi- _1 _"

ronmental Protection Agency (EPA) have not classified Ghw,sary
antimony as to its human carcinogenicity. Carcinogenicity: Ability to cause cancer.

Lung cancer has been observed in some studies of rats CAS: Chemical Abstracts Service.

that breathed high levels of antimony. No human studies are Ingestion: Taking food or drink into your body.

available. We don't know whether antimony will cause cancer Long-term: Lasting one year or more.
in people. Mil][igram (mr): One thousandth of a gram.

Parasite: An organism living in or on another organism.
pprn: Partsper million.

Is there a medical test to show whetherI've Short-term:Lasting14daysorless.
been exposed to antimony?

References
Tests are available to measure antimony levels in the

body. Antimony can be measured in the urine, feces, and Agency for Toxic Substances and Disease Registry (ATSDR).
blood for several days after exposure. However, these tests 1992. Toxicological profile for antimony. Atlanta, GA: U.S.
cannot tell you how much antimony you have been exposed Department o1_"Health and Human Services, Public Health
to or whether you will experience any health effects. Some: Service.

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Clifton Road NE, Maiistop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.govltoxfaq.html ATSDR can tell you
where to find occupational and environmental health clinJics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact )*our community or state health or environmental
quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about arsenic. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series

of summaries about hazardous substances and their hea_th effects. It is important you understand this

information because this substance may harm you. The effects of exposure to any hazardous substance

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

chemicals are present.

HIGHLIGHTS: Exposure to higher than average levels of arsenic occur mostly
in the workplace, near hazardous waste sites, or in areas with high natural
levels. At high levels, inorganic arsenic can cause death. Exposure to lower

levels for a long time can cause a discoloration of the skin and the appearance
of small corns or warts. Arsenic has been found in at least 784 of the 1,662

National Priority List sites identified by the Environmental Protection Agency
(EPA).

What is arsenic? How might I be exposed to arsenic?°qlP"

Arsenic is a naturally occurring element widely distributed in [21 Ingesting small amounts present in your food and water
the earth's crust. In the environment, arsenic is combined or breathing air containing arsenic.
with oxygen, chlorine, and sulfur to tbrm inorganic arsenic {21 Breathing sawdust or burning smoke from wood treated
compounds. Arsenic in animals and plant_ combines with with arsenic.
carbon and hydrogen to form organic arsenic compounds. [21Living in areas with unusually high natural levels of

arsenic in rock.

Inorganic arsenic compounds are mainly used to preserve [3 Working in a job that involves arsenic production or use,
wood. Copper chromated arsemc (CCA) is used to make such as copper or lead smelting, wood treating, or pesticide
"pressure-treated" lumber. CCA is no longer used in the application.
U.S. for residential uses; it is still used in industrial

applications. Organic arsenic compounds are used as How can arsenic affect my health?
"pesticides, primarily on cotton Flants. Brez_thinghigh levels of inorganic arsenic can give you a

sore throat or irritated lungs.
What happens to arsenic when it enters the
environment? Ingesting very high levels of arsenic can result in death.

Arsenic occurs naturally in soil and nunerais and it Exposure to lower levels can cause nausea and vomiting,
therefore may enter the air, water, and land from wind-blown decreased production of red and white blood cells, abnormal
dust and may get into water from runoff and leaching, hear; rhythm, damage to blood vessels, and a sensation of

Arsenic cannot be destroyed in the environment. It can "pin:i and needles" in hands and feet.
only change its form.
O Rain and snow remove arsenic dust particles from the ',air. Ingesting or breathing low levels of inorganic arsenic for a

Many common arsenic compounds can dissolve in water, long time can cause a darkening of the skin and the
Most of the arsenic in water will ultimately end up in soil or appearance of small "corns" or "warts" on the palms, soles,
sediment, and torso.
_1 Fish and shellfish can accumulate arsenic; most of this
arsenic is in an organic form called arsenobetaine that is Skin contact with inorganic arsenic may cause redness and
much less harmful, swelling.
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Organic arsenic compounds are less toxic than inorganic _ If you live in an area with high levels of arsenic in water
arsenic compounds. Exposure to high levels of some organic or soil,, you should use cleaner sources of water and limit
arsenic compounds may cause similar effects as inorganic contact: with soil.
arsenic.

Is there a medical test to determine whether I've

How likely is arsenic to cause cancer? been exposed to arsenic?
Several studies have shown that ingestion of inorganic There are tests available to measure arsenic in your blood,
arsenic can increase the risk of skin cancer and cancer in the urine, hair, and Iingernails. The urine test is the most reliable
lungs, bladder, liver, kidney and prostate. Inhalation of test for arsenic exposure within the last few days. Tests on
inorganic arsenic can cause increase risk of lung cancer, hair and fingernails can measure exposure to high levels of
The Department of Health and Human Services (DHHS) has arsenic over the past 6-12 months. These tests can
determined that inorganic arsenic is a known carcinogen, determine if you have been exposed to above-average levels
The International Agency for Research on Cancer (IARC), of arsenic. They cannot predict how the arsenic levels in
and the EPA have determined that inorganic arsenic is your body will affect your health.
carcinogenic to humans.

Has the federal government made

How can arsenic affect children? recommendations to protect human health?
There is also some evidence that suggests that long-term The EPA has set limits on the amount of arsenic that
exposure to arsenic in children may result in lower IQ scores, industrial sources can release to the environment and has

There is some information suggesting that children may be: restricted or cancelled many of the uses of arsenic in

less efficient at converting inorganic arsenic to the less pesticides. EPA has set a limit of 0.01 parts per million (ppm) 'harmful organic forms. For this reason, children may be for arsenic in drinking water.
more susceptible to health effects from inorganic arsenic

than adults. The Occupational Safety and Health Administration (OSHA)
has set a permissible exposure limit (PEL) of t0 micrograms of

There is some evidence that inhaled or ingested arsenic can arsenic per cubic meter of workplace air (10 p.g/m3) for 8 hour
injure pregnant women or their unborn babies, although the shifts and 40 bout work weeks.
studies are not definitive. Studies in animals show that large

doses of arsenic that cause illness in pregnant females can References
also cause low birth weight, fetal malformations, and even
fetal death. Arsenic can cross the placenta and has been Agency for Toxic Substances and Disease Registry (ATSDR).

2005. Toxicological Profile for Arsenic (Draft for PuNicfound in fetal tissues. Arsenic is found at low levels in
breast milk. Comment). Atlanta, GA: U.S. Department of Public Health

and Hu:man Services, Public Health Service.

How can families reduce the risks of exposure to
arsenic?
El If you use arsenic-treated wood in home projects, you
should wear dust masks, gloves, and protective clothing to
decrease exposure to sawdust.

Where can I get more information? For more information, contact the Agencyfor Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-888-422-8737,FAX: 770--488--4178.ToxFAQslntemet address via WWW is hlxp:/!www.atsdr.cdc.gov/toxfaq.html. ATSDR
can tell you where to find occupational and environmentalhealth clinics Their specialistscan recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental

quality department if you have any more t_uestionsor concerns.



This fact sheet answers the most frequently asked health questions (FAQs) about barium. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and t.heir health effects. It is important you understand this

information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS: Exposure to barium occurs mostly in the workplace or from
drinking contaminated water. Ingesting drinking water containing levels of
barium above the EPA drinking water guidelines for relatively short periods of
time can cause gastrointestinal disturbances and muscle weakness. Ingesting
high levels for a long time can damage the kidneys. Barium has been found in
at least 798 of the 1,662 National Priority List sites identified by the
Environmental Protection Agency _',PA).

What is barium? usually do not last in these forms for a long time in the

Barium is a silvery-white metal which exists in nature only in environment. The barium in these compounds that is
ores containing mixtures of elements. It combines with ol:ber dissolved in water quickly combines with sulfate or
chemicals such as sulfur or carbon and oxygen to form carbonate that are naturally found in water and become the
barium compounds, longer lasting forms (barium sulfate and barium carbonate).

Fish and aquatic organisms can accumulate barium.

Barium compounds are used by the oil and gas industries to
make drilling muds. Drilling muds make i_.easier to drill HOW might I he exposed to barium?
through rock by keeping the drill bit lubricated. They are [:1 Ingesting ,;mall amounts present in your food and water
also used to make paint, bricks, ceramics, glass, and rubber, or breathing air containing very low levels of barium.

Living in areas with unusually high natural levels of
Barium sulfate is sometimes used by doctors to perform barium in the chinking water.
medical tests and to take x-rays of the gastrointestinal tra_;t. Q Working in a job that involves barium production or use.

What happens to barium when it enters the How can barium affect my health?
environment? The health effects of the different barium compounds

Barium gets into the air during the mining, refining, and depend on how well the compound dissolves in water or in
production of barium compounds, and from the burning of the stomach contents. Barium compounds that do not
coal and oil. dissolve well, such as barium sulfate, are not generally
[21The length of time that barium will last in air, land, water, hamlful.
or sediments depends on the form of barit:m released.
[21Barium compounds, such as barium su].fate and barium Barium has been found to potentially cause gastrointestinal
carbonate, that do not dissolve well in water can last a long disturbances and muscular weakness when people are
time in the environment, exposed to it at levels above the EPA drinking water
[:l Barium compounds, such as barium chloride, barium standards for relatively short periods of time. Some people
nitrate, or barium hydroxide, that dissolve easily in water who eat or drink amounts of barium above background
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levels found in food and water %r a short period may in body tissues and fluids, such as bones, blood, urine, and
experience vomiting, abdominal cramps, diarrhea, difficulties feces, using very complex instruments. These tests cannot
in breathing, increased or decreased blood pressure, be used to predict 'the extent of the exposure or potential
,mmbness around the face, and muscle weakness. Eating or health effects.
drinking very' large amounts of barium compounds that easily
dissolve can cause changes in heart rhythm or paralysis and Geometric mean barium level measured in the U.S. general
possibly death. Animals that drank barium over long periods population aged 6 and older is reported by CDC as 1.44 pg/g
had damage to the kidneys, decreases in body weight, and creatinine (measured in urine).
some died.

Has the federal government made
How likely is barium to cause cancer? recommendations to protect human health?
The Department of Health and ttuman Services and the The EPAhas set a limit of 2.0 milligrams barium per liter of
international Agency for Research on Cancer have ,lot drinking water (2.0 mg/L), which is the same as 2 ppm.
classified barium as to its carcinogenicity. The EPA has

determined that barium is not likely to be carcinogenic to The Occupational Safety and Health Administration (OSHA)
humans tbllowing ingestion and. that there is insufficient has set Permissible Exposure Limits (PELs) of 0.5 milligrams
information to determine whether it will be carcinogenic to of ,;oluble barium compounds per cubic meter of workplace
humans following inhalation exposure, air (0.5 mgim s) for 8 hour shifts and 40 hour work weeks.

The OSttA limits fi)r barium sult'ate dust are 15 mgim _of tot_"

How can barium affect children? dust and 5 mg/m_ for respirable fraction. ._
We do not know whether children will be more or less

sensitive than adults to barium toxicity. A study in rats that The National Institute for Occupational Safety and Health
swallowed barium found a decrease in newborn body weight; (NIOSH) has set Recommended Exposure Limits (RELs) of 0.5
we do not know if a similar effect would be seen in humans, mg/m 3 for soluble barium compounds. The NIOSH has set

RELs of 10 mg/m3 {total dust) for barium sulfate and 5 mg/m 3

How can families reduce the risks of exposure to (respirable fraction).
barium?

The greatest potential source of barium exposure is References
through food and drinking water. However, the amount of Agency for Toxic Substances and Disease Registry
barium in foods and drinking water are typically too low to (ATSDR). 20,05. Toxicological Profile for Barium and
be of concern. Compounds (Draft for Public Comment). Atlanta, GA: U.S.

Department of Public Health and Human Services, Public

Is there a medical test to determine whether I've Health Service.

been exposed to barium?
There is no routine medical test to determine whether you
have been exposed to barium. Doctors can measure barium

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease

Registry, Division of Toxicology and Environmental Medicine, 1600 C].iflon Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-888-422-8737, FAX: 770-488-4178. ToxFAQs Intemet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html. ATSDR
can tell you where to find occupational and environmental health clinic.,;. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental

quality department if you have any more questions or concerns.
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AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about beryllium. For more
information, call the ATSDR Information Center at 1-888-422-8'737. This fact sheet is one in a series

of summaries about hazardous substances and tlheir health effects. It is important you understand this

information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, ]how you are exposed, persona]l traits and habits, and whether other

chemicals are present.

HIGHLIGHTS" People working or living near beryllium industries have the
greatest potential for exposure to berylli_,i L_g damage has been observed
in people exposed to highleveis of beryllium in the air. About 1-15% ofall
people occupationally-exposed to beryllium in air become sensitive to beryllium
and may develop chronic--beryllium'"disease (CBD), an irreversible and
sometimes fatal scarring of the lungs. CBD may be completelyasymptomatic or
begin with coughing, chest pain, shortness of breath, weakness, and/or fatigue.

. Beryllium has been found in at least 535 of the 1,613 National Priorities List
,,. sites identified by the Environmental Protection Agency (EPA).

What is beryllium? of beryllium inair, food,and water.
Beryllium is a hard, grayish metal naturally found inmineral 121People workingin industrieswhere beryllium is mined,
rocks, coal, soil, and volcanicdust. Berylliumore is mined, processed, machined, or converted into metal, alloys, and
and the beryllium is purified for use in nuclear weapons aad othe,rchemicals may be exposed to high levels of beryllium.
reactors, aircraft and space vehicle structures, instruments.,x- People living near these industries may also be exposed to
ray machines, and mirrors. Berylliumoxide is used tomake higher than normal levelsof beryllium inair.
speciality ceramics for electricaland high-technology !21People living near uncontrolled hazardous waste sites may
applications. Beryllium alloysare used in automobiles, be ez_posedto higher than normal levels of beryllium.
computers, sports equipment (golf clubs), and dental

bridges. Howcanberylliumaffectmy health?
Beryllium can be harmfulif you breathe it. The effects

What happens to beryllium when it enters the dependon how muchyou are exposed to, for how long, and
environment? individualsusceptibility. Ifberylliumairlevels arehigh
_1Berylliumdustentersthe airfromburningcoal andoil. enough (greaterthan 1000 ug/m3),an acuteconditioncan
This beryllium dustwill eventuallysettle over the land and result. This conditionresemblespneumoniaand is called
water, acuteberylliumdiseaseOccupationalandcommunityair

It enterswaterfromerosionof rocksandsoil, and from standardsare effective in preventingacutelungdamage.
induslxialwaste. Some berylliumcompoundswill dissolve in
water,but most stick to particlesand settle to the bottom. Someexposed workers(1-15%)becomesensitiveto
O Most beryllium in soil doesnot dissolvein waterand beryllium.These individualsmaydevelopaninflammatory
remainsboundto soil. reactionin the respiratorysystem. This conditionis called
Q Berylliumdoes notaccumulateinthe foodchain, chronicberylliumdisease(CBD),andcanoccur yearsafter

exposure to higher than normal levels of beryllium (greater

How might I he exposedto beryllium? than 0.2 ug/m_). This disease can make you feel weak and
_w, _ The general populationis normallyexposed to low levels tired, andcan cause difficulty in breathing. It can also result

in anorexia,weight loss, and may also lead to right side heart
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enlargement and heart disease in advanced cases. Some _1 Children should avoid playing in soils near uncontrolled
people who are sensitized to beryllium may not have any hazardous waste sites where beryllium may have been
symptoms. The general population is unlikely to develop discarded.
chronic beryllium disease because ambient air levels of
beryllium are normally very low(0.00003-0.0002ug/m3). Is there a medical test to show whether I've been

exposed to beryllium?
Swallowing beryllium has not been reported to cause effects Be:_llium can be measured in samples from your blood,
in humans because very little beryllium i,; absorbed from the uri'ae, skin, or lungs. These tests are rarely done because
stomach and intestines. Ulcers have been seen in dogs they are not reliable measures of your exposure over time.
ingesting beryllium in the diet. Beryllium contact with skin Also, these tests do not show if you have become sensitized
that has been scraped or cut may cause rashes or ulcers. to beryllium.

How likely is beryllium to cause cancer? Another test, the beryllium lymphocyteproliferationtest
Long term exposure to beryllium can increase the risk of (BeLPT), can help your doctor decide if you are sensitized to
developing lung cancer in people, beryllium. "[_is test is only done in a few specialized

laboratories, but doctors familiar with the test can collect
The Department of Health and Human Services (DHHS) and blood samples and send them for testing by overnight
the International Agency for Research on Cancer (IARC) car-ier. The BeLPT is most often done for people who work
have determined that beryllium is a human carcinogen. The with beryllium. It is also useful for separating chronic
EPA has determined that beryllium is a probable human beryllium disease from diagnoses that resemble it (for

carcinogen. EPA has estimated that lifetime exposure to example, sarcoidosis). Depending on your exposure history,,q w
0.04 ug,/m3 beryllium can result in a one in a thousand chance clerical findfiags, and test results, your doctor may also
of developing cancer, recommend additional specialized testing.

How can beryllium affect children'? Has the federal government made

It is likely that the health effects seen in children exposed to recommendations to protect human health?
beryllium will be similar to the effects seen in adults. We do The:EPA restricts the amount of beryllium that industriesnot know whether children differ from adults in their

may release into the air to 0.01 ug/m 3, averaged over a 30-
susceptibility to beryllium, day period.

We do not know if exposure to beryllium will result in birth The Occupational Safety and Health Administration (OSHA)
defects or other developmental effects in people. The sets a limit of 2 ug/m 3 for an 8-hour work shift measured as a
studies on developmental effects in animals are not personal sample.conclusive.

References
Howcan familiesreducethe risk ofexposureto

Agency for Toxic Substances and Disease Registry
beryllium9 (ATSDR). 2002. Toxicological Profile for Beryllium Atlanta,
I:1Individuals working at facilities that use beryllium should GA: U.S. Department of Health and Human Services, Public
make sure that contaminated clothing and objects are not Health Service.
brought home.

Where can I get more information? For more information, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-
8737, FAX: 770-488-4178. ToxFAQs Interact address via WWW :ishttp://www.atsdr.cdc.gov/toxfaq.html. ATSDR can
tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and
treat illnesses resulting from exposure to hazardous substances. "You can also contact your community or state health

or environmental quality department if you have any rrtore questions or concerns.
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AND DISEASE REGISTRY

This fact sheet answers the most frequentlyasked healthquestions(FAQs)about cadmium.Formoreinformation,
call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. It's important you understand this information because this
substance may harmyou. The effects of exposureto any hazardoussubstancedepend on thedose, theduration,
how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Exposure to cadmium happens mostly in the workplace where
cadmium products are made. The general population is exposed from breathing
cigarette smoke or eating cadmium contaminated foods. Cadmium damages the
lungs, can cause kidney disease, and may irritate the digestive tract. This substance
has been found in at least 776 of the 1,467 National Priorities List sites identified

by the Environmental Protection Agency (EPA).

What is cadmium? O It doesn't break down in the environment, but can change
forms.

(Pronounced kifdtme-om) O Fish, plants, and animals take up cadmium from the envi-

Cadmium is a natural element in the earth's crust. It is ronment.

usually found as a mineral combined with other elements such Q Cadmium stays in the body a very long time and can
build up from many years of exposure to low levels.as oxygen (cadmium oxide), chlorine (cadmium chloride), or

sulfur (cadmium sulfate, cadmium sulfide).
How might I be exposed to cadmium?

All soils and rocks, including coal and mineral fertilizers,
contain some cadmium. Most cadmium used in the United [] Breathing contaminated workplace air (battery manufac-

turing, metal soldering or welding).
States is extracted during the production of other metals like

[] Eating foods containing it; low levels in all foods (high-
zinc, lead, and copper. Cadmium does not corrode easily and est in shellfish, liver, and kidney meats).

has many uses, including batteries, pigments, metal coatings, [] Breathing cadmium in cigarette smoke (doubles the aver-
and plastics, age daily intake).

I-3 Drinking contaminated water.

What happensto cadmiumwhen it enters the [] Breathing contaminatedairnearthe burning of fossil
environment? fuels or municipal waste.

[] Cadmium enters air from mining, industry, and burning
coal and household wastes. How can cadmium affect my health?

[] Cadmium particles in air can travel long distances before Breathing high levels of cadmium severely damages the

falling to the ground or water, lungs and can cause death. Eating food or drinking water with

[] It enters water and soil from waste disposal and spills or very high levels severely irritates the stomach, leading to
leaks at hazardous waste sites, vomiting and diarrhea. Long-term exposure to lower levels of

[] It binds stxongly to soil particles, cadmium in air, food, or water leads to a buildup of cadmium

[] Some cadmium dissolves in water, in the kidneys and possible kidney disease.
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Other long-term effects are lung damage and fragile children. If you work with cadmium, use all safety precautions

bones. Animals given cadmium in food or water had high to avoid carrying cadmium-containing dust home from work

blood pressure, iron-poor blood, liver disease, and nerve or on your clothing, skin, hair, or tools.

brain damage. A balanced diet can reduce the amount of cadmium taken

We don't know if humans get any of these diseases from into the body from food and drink.
eating or drinking cadmium. Skin contact with cadmium i,; not

known to cause health effects in humans or animals. Is there a medical test to show whether I've been

How likely is cadmium to cause cancer? exposed to cadmium?
Tests are available in some medical laboratories that mea-

The Departmentof Health and HumanServices (DHHS) has sure cadmium in blood, urine, hair, or nails. Blood levels

determined that cadmium andcadmium compounds may re_t- shcw recent exposure to cadmium, and urine levels show both
sonably be anticipated to be carcinogens.

recent and earlier exposure. The reliability of tests for cad-

How can cadmium affect children? mium levels m hair or nails is unknown.

The health effects in children are expected to be similar to Has the federal government made r

those in adults (kidney, lung and intestinal damage), recommendations to protect human health?

We don't know if cadmium causes birth defects in people. The EPA has set a limit of 5 parts of cadmium per billion
Cadmium does not readily go from a pregnant woman's body parts of drinking water (5 ppb). EPA doesn't allow cadmium in

into the developing child, but some portion can cross the pla- pesticides.centa. It can also be found in breast milk, The babies of ani-

mals exposed to high levels of cadmium during pregnancy had The Food and Drug Administration (FT)A)limits the
changes in behavior and learning ability, Cadmium may also amount of cadmium in food colors to 15 parts per million
affect birth weight and the skeleton in developing animals (15 ppm).

Animal studies also indicate that more cadmium is ab- The Occupational Safety and Health Administration

sorbed into the body if the diet is low in calcium, protein, or (OSHA) limits workplace air to 100 micrograms cadmium per

iron, or is high in fat. A few studies show that younger animals cubic meter (100 tag/m3)as cadmium fumes and 200 lagcad-
absorb more cadmium and are more likely to lose bone and mitJan/m3 as cadmium dust.

bone strength than adults.

Re:ferences
How can families reduce the risk of exposure to Agency for Toxic Substances and Disease Registry

cadmium? (A'I'SDR). 1999. Toxicological profile for cadmium. Atlanta,

In the home, store substances that contain cadmium safely, GA: U.S. Department of Health and Human Services, Public

and keep nickel-cadmium batteries out of reach of young Health Service.

Where can I get more information? For mort.,information, contac_ the Agency for Toxic Substances and Disease

Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQs Interact address viaWSVW is http:/Iwww.atsdr.cdc.gov/toxfaq.html ATSDR can tell you
where to find occupational and environmental health cliLnics.Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about chromium. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summariesabout hazardoussubstancesandtheir healtheffects. It's importantyou understandthis information

because this substance may harm you. The effects of exposure to any hazardous substance depend on the

dose, the duration,how you are exposed,personal traits and habits, andwhether other chemicals are present.

HIGHLIGHTS: Exposure to chromium occurs from ingesting contaminated
foodor drinkingwateror breathingcontaminatedworkplaceair. Chromium(VI)
at high levels can damage the nose and can cause cancer, Chromium has been
found at 1,036 of the 1,591 National Priority List sites identified by the
Environmental Protection Agency (EPA).

w

What is chromium? amount can dissolve in water and move deeper in the soil to
underground ,water.

Chromium is a naturally occurring element found in rocks, Q Fish do not accumulate much chromium in their bodies
animals, plants, soil, and in volcanic dust and gases, from water.
Chromium is present in the environment iJaseveral different

forms. The most common forms are chromium(0), How might I be exposed to chromium?
chromium(Hi), and chromium(VI). No taste or odor is
associated with chromium compounds.

O Eating food containing chromium(Hi).

Chromium(Hi) occurs naturally in the environment and is ;in O Breathing contaminated workplace air or skin contact
essential nutrient. Chromium(VI) and chromium(0) are during use in the workplace.

Q Drinking contaminated well water.
generally produced by industrial processes. Ci Living neat"uncontrolled hazardous waste sites containing

chromium or industlies that use chromium.
The metal chromium, which is the chromium(0) form, is used
for making steel. Chromium(VI) and chromium(Hi) are used
for chrome plating, dyes and pigments, leather tanning, and How can chromium affect my health?
wood preserving.

Chromium(UI) is an essential nutrient that helps the body
What happens to chromium when it enters the use :_ugar, protein, and fat.
environment?

Breathing high levels of chromium(VI) can cause irritation to
the nose, such as runny nose, nosebleeds, and ulcers and

Chromium enters the air, water, and soil mostly in the holes in the nasal septum.
chromium(m) and chromium(VI) forms.

In air, chromium compounds are present mostly as fine Ingesting large amounts of chromium(VI) can cause stomach
dust particles which eventually settle over land and water. upsets and ulcers, convulsions, kidney and liver damage,

"_" Q Chromium can strongly attach to soil and only a small and even death.
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Skin contact with certainchromium(VI) compoundscan cause _ Although chromium(III)is anessential nutrient, you
skin ulcers. Somepeople are extremely sensitive to shc,uldavoid excessive use of dietary supplements
chromium(VI)or chromium(m). Allergic reactionsconsisting containingchromium.
of severe redness and swelling of the skin have been noted.

Is there a medical test to show whether I've been

How likely is chromium to cause cancer? exposed to chromium?

Several studies have shown that chromium(VI) compounds Since chromium(Ill) is an essential element and naturally
can increase the risk of lung cancer. Animal studies haw,, occurs in food, there will always be some level of chromium
also shown an increased risk of cancer, in your body. There are tests to measure the level of

chromium in hair, urine, and blood. These tests are most
The World Health Organization (WHO) has determined that useful for people exposed to high levels. These tests cannot
chromium(VI) is a human carcinogen, determine the exact levels of chromium that you may have

been exposed to or predict how the levels in your tissues
The Department of Health and Human Services (DHHS) has wil]_,affect your health.
determined that certain chromiurn(VI) compounds are known
to cause cancer in humans.

Has the federal government made
The EPA has determined that chromium(VI) in air is a human recommendations to protect human health?

carcinogen, chromium(Vl'_
EPA has set a limit of 100 _g chromium(III) and

Howcanchromiumaffectchildren? per liter of drinking water ( 100 _tg/L).

We do not know if exposure to chromium will result in birth The Occupational Safety and Health Administration (OSHA)
defects or other developmental effects in people. Birth has set limits of 500 _g water soluble chromium(III)
defects have been observed in animals exposed to compounds per cubic meter of workplace air (500 _g/m3),
chromium(VI). 1,000 pg/m 3for metallic chromium(0) and insoluble chromium

compounds, and 52 _g/m 3 for chromium(VI) compounds for

It is likely that health effects seen in children exposed to 8-hour work shifts and 40-hour work weeks.
high amounts of chromium will be similar to the effects seen
in adults. References

How can families reduce the risk of exposure to Agency for Toxic Substances and Disease Registry
chromium? (ATSDR). 2000. ToxicologicalProfilefor Chromium.Atlanta,

GA: U.S. Departmentof HealthandHumanServices,Public

_3Children should avoidplaying in soils near uncontrolled Health Service.
hazardous waste sites where chromium may have been
liscarded.

Where can I get more information? Formoreinformation,contact the AgencyforToxicSubstancesand Disease
Registry, Division ofToxicology, 1600CliftonRoad NE, MailstopF-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX:770-488-4178. ToxFAQs.TM Internet addressis http://www.atsdr.cdc.gov/toxfaq.html.ATSDRcantell you where to
find occupationaland environmentalhealth clinics. Their specialists can recognize, evaluate, and treat illnesses resulting
from exposureto hazardous substances. You can also contact your community or state health or environmentalquality
department if you have any more questionsor concerns.
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AND DISEASE REGISTRY
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This fact sheet answers the most frequently asked healtih questions (FAQs) about cobalt. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It is important you understand this

information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are ,exposed,personal traits and habits, and whether other
:hemicals are present.

HIGHLIGHTS: The general population is exposed to low levels of cobalt in air,
water, and food. Cobalt has both beneficial and harmful effects on health. At

Environmental Protection Agency _'.PA).
! i i

What is cobalt? decreasing the amount of radioactive cobalt in the
Cobalt is a naturally occurring element found in rocks, soil, environment.
water, plants, and animals. Cobalt is used to produce alloys
used in the manufacture of aircraft engines, magnets, How might I be exposed to cobalt?
grinding and cutting tools, artificial hip and knee joints. Q You can be exposed to low levels of cobalt by breathing
Cobalt compounds are also used to color glass, ceramics air, eating food, or drinking water. Food and drinking water
and paints, and used as a drier tbr porcelain enamel and are the largest sources of exposure to cobalt for the general
paints, population.

O Working in industries that make or use cutting or grinding
Radioactive cobalt is used for commercial and medical tool,,;; mine, smelt, refine, or process cobalt metal or ores; or
purposes. _°Co (read as cobalt sixty) is used for sterilizing that produce cobalt alloys or use cobalt.
medical equipment and consumer products, radiation therapy _ The genera][ population is rarely exposed to radioactive
for treating cancer patients, manufacturing plastics, and cobalt unless a person is undergoing radiation therapy.
irradiating food. 57Cois used in medical and scientific However, workers at nuclear facilities, irradiation facilities, or

research. It takes about 5.27 years for half of 6°Coto give, nuclear waste storage sites may be exposed to radiation from
off its radiation and about 272 days for _7Co;this is called, these sources.
the half-life.

How can cobalt affect my health?
What happens to cobalt when it enters the Cobalt can benefit or harm human health. Cobalt is

environment? beneficial for humans because it is part of vitamin B 12.
_1 Cobalt enters the environment from natural sources and

the burning of coal or oil or the production of cobalt alloys. Exposure to high levels of cobalt can result in lung and heart
!:1 In the air, cobalt will be associated with particles that effects and dermatitis. Liver and kidney effects have also
settle to the ground within a few days. been observed in animals exposed to high levels of cobalt.
O Cobalt released into water or soil will stick to particles.
Some cobalt compounds may dissolve. Exposure to large amounts of radiation from radioactive

Cobalt cannot be destroyed. It can change form or attach cobalt can damage cells in your body from the radiation.
to or separate from particles. Radioactive decay is a way of
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You might also experience acute radiation syndrome that bul must send them to a laboratory to be tested. The ]
includes nausea, vomiting, diarrhea, bleeding, coma, and amount of cobalt in your blood or urine can be used to
even death. This would be a r_re event, estimate how much cobalt you were exposed to. However,

these tests cannot predict whether you will experience any i

How likely is cobalt to cause cancer? health effects.
Nonradioactive cobalt has not been found to cause cancer in

humans or animals following exposure in food or water. Two types of tests are available for radioactive cobalt. One
Cancer has been shown, however, in animals that breathed is to see if you have been exposed to a large dose of
cobalt or when cobalt was placed directly into the muscle or radiation, and the other is to see if radioactive cobalt is in
under the skin. Based on the laboratory animal data, the your body. The first looks for changes in blood cell counts
International Agency tbr Research on Cancer (IARC) has or in your chromosomes that occur at 3 to 5 times the annual
determined that cobalt and cobalt compounds are possibly occupational dose lin_fit. It cannot tell if the radiation came
carcinogenic to humans, from cobalt. The second type of test involves examining

your blood, feces, saliva, urine, and even your entire body.

Exposure to high levels of cobalt radiation can cause It is to see if cobalt is being excreted from or remains inside
changes in the genetic materials within cells and may result your body. Either the doctor's office collects and sends the
in the development of some types of cancer, samples to a special lab for testing, or you must go to the

lab for testing.

How can cobalt affect children?
We do not know whether children differ from adults in their Has the federal government made
susceptibility to cobalt. However, it is likely that health recommendations to protect human health?
effects in children would be similar those in adults. Studies The Occupational Safety and Health Administration (OSHA) "Ira
in animals suggest that children may absorb more cobalt than has set a limk of 0.1 milligrams of nonradioactive cobalt per
adults from foods and liquids containing cobalt, cubic meter of workplace air (0, I mg/m 3) tbr an 8-hour

workday and 40-hour work week.
We do not know if exposure to cobalt will result in birth
defects or other developmental {;fleets in people. Birth The Nuclear Regulatory Commission limits radioactive cobalt
defects have been observed in animals exposed to in workplace air to 1x 105 microcurie per milliliter (_tCi/mL) for
nonradioactive cobalt. Exposure to cobalt radiation can also S7Coand 7x10 -8J.tCi/mL for 6°C0. EPA has set an average
result in developmental effects, annaal drinking water limit of 1000 picocurie per liter (pCi/L)

for ;7C0 or 100 pCiiL for _nCoso the public radiation dose

How can families reduce the risk of exposure to will notexceed4 millirem.
cobalt?
Children should avoid playing in soils near hazardous waste Reference
sites where cobalt may be present. Agency for Toxic Substances and Disease Registry

(ATSDR). 2004. Toxicological Profile for Cobalt Atlanta,

Is there a medical test to show whether I've been GA:U.S.Department of Health and Human Services,Public

exposed to cobalt? HealthService.
Cobalt levels can be tested in the urine and blood within a

couple of days of exposure. Your doctor can take samples.

Where can I get more information? For more infom_ation, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-
8737, FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html. ATSDR can
tell you where to find occupational and!environmental l_ealth clinics. Their specialists can recognize, evaluate, and
treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state health
or environmental quality department if you have any more questions or concerns.

I I
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AND DISEASE REGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about copper. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series

of summaries about hazardous substances and their health effects. It is important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
:hemicals are present.

HIGHLIGIITS: Copper is a metal that occurs naturally in the environment, and
also in plants and animals. Low levels of copper are essential for maintaining
good health, High levels can cause harmful effects such as irritation of the
nose, mouth and eyes, vomiting, diarrhea, stomach cramps, nausea, and even
death. Copper has been found''in at least 906 of the 1,647 National Priority
Sites identified by the Environmental Protection Agency (EPA).

.... i

compounds can break down and release free copper into the
What is copper? air, water, and foods.
Copper is a metal that occurs naturally throughout the

•.nw environment, in rocks, soil, water, and air. Copper is an
essential element in plants and animals (including humans), How might I be exposed to copper?
which means it is necessary for us to live Therefore, plants Q You may be exposed to copper from breathing air,
and animals must absorb some copper from eating, drinking, drinking water, eating foods, or having skin contact with
and breathing, copper, particulates attached to copper, or copper-containing

compounds.

Copper is used to make many different kinds of products like Q Drinking water may have high levels of copper if your
wire, plumbing pipes, and sheet metal. U.S. pennies made house has copper pipes and acidic water.
before 1982 are made of copper, while those made aider 1982 2] Lakes and rivers that have been treated with copper
are only coated with copper. Copper is also combined with compounds to control algae, or that receive cooling water
other metals to make brass and bronze pipes and faucets, from power plants, can have high levels of copper. Soils can

also contain high levels of copper, especially if they are near
Copper compounds are common]y used in agriculture to copper smelting plants.
treat plant diseases like mildew, for water 'treatment and, a,_ 121You may be exposed to copper by ingesting copper-
preservatives for wood, leather, _mdfabrics, containing fungicides, or if you live near a copper mine or

where copper is processed into bronze or brass.

What happens to copper when it enters the _ You may be exposed to copper if you work in copper
environment? mines or if you grind metals containing copper.

i:l Copper is released into the environment by mining,
farming, and manufacturing operations and through waste How can copper affect my health?
water releases into rivers and lakes. Copper is also released Eve .ryone must absorb small amounts of copper every day
from natural sources, like volcanoes, windblown dusts, because copper is essential for good health. High levels of
decaying vegetation, and forest fires, copper can be harmful. Breathing high levels of copper can

Copper released into the environment usually attaches to cause irritation of your nose and throat. Ingesting high
particles made of organic matter, clay, soil, or sand. levels of copper can cause nausea, vomiting, and diarrhea.

Copper does not break down in the environment. Copper Very-high doses of copper can cause damage to your liver
and kidneys, and can even cause death.
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How likely is copper to cause cancer? Is there a medical test to show whether I've been

We do not know whether copper can cause cancer in exposed to copper?
humans. The EPA has determined that copper is not Copper is found throughout the body; in hair, nails, blood.
classifiable as to human carcinogenicity, urine, and ol:her tissues. High levels of copper in these

samples can show that you have been exposed to higher-
How can copper affect children? than normal levels ofcopper. These tests cannot tell
Exposure to high levels of copper will result in the same type whether you will experience harmful effects. Tests to
of effects in children and adults. We do not know if these measure copper levels in the body are not usually available
effects would occur at the same dose level in children and at a doctor's office because they require special equipment,
adults. Studies in animals suggest that the young children but the doctor can send samples to a specialty laboratory.
may have more severe effects than adults, but we don't

know if this would also be true in humans. There is a very Has the federal government made
small percentage of infants and children who are unusually recommendations to protect human health?
sensitive to copper. The EPA requires that levels of copper in drinking water be

We do not know if copper can cause birth defects or other less than 1.3 mg of copper per one liter of drinking water
developmental effects in humans. Studies in animals suggest (l.':l ra!!L).
that high levels of copper may cause a decrease in fetal
growth. The U.S. Department of Agriculture has set the recommend_,_m

daily allowance for copper at 900 micrograms of copper per

How can families reduce the risk of exposure to day (_g/day) for people older than eight years old.

copper? The Occupatlional Safety and Health Administration (OSHA)
The most likely place to be exposed to copper is through requires that levels of copper in the air in workplaces not
drinking water, especially if your water is corrosive and you exceed 0.1 mg of copper fumes per cubic meter of air
have copper pipes in your house. The best way to lower' the (0.1 mg/m_) and 1.0 mg/m3 for copper dusts.
level of copper in your drinking water is _o let the water run

for at least 15 seconds first thing in the morning before Reference
drinking or using it. This reduces the le,cels of copper in tap Agency for Toxic Substances and Disease Registry
water dramatically. (ATSDR). 2004. Toxicological Profile for Copper. Atlanta,

GA: U.S. Department of Health and Human Services, Public
If you work with copper, wear the necessary protective Health Service.
clothing and equipment, and always follow safety
procedures. Shower and change your clothes before going
home each day.

Where can I get moreinformation? For more information,contact theAgency for ToxicSubstances and
DiseaseRegistry,DivisionofToxicology,1600CliftonRoadNE,MailstopF-32,Atlanta,GA 30333.Phone: 1-888-422-
8737, FAX: 770-488-4178. ToxFAQs]FntemetaddressviaWWWis http://www.atsdr.cdc.gov/toxfaq.html.ATSDRcan
tell you where to find occupationaland environmentalhealth clinics. Their specialistscan recognize, evaluate,and
treat illnesses resultingfromexposureto hazardoussubstances. You can also contactyourcommunityor statehealth
or environmentalqualitydepartmentif you have any morequestionsor concerns.
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AND DISEASEREGISTRY

This fact sheet answers the most frequently asked health questions (FAQs) about lead. For more

information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series

of summaries about hazardous substances and their health effects. It is important you understand this

information because this substance may harm you. The effects of exposure to any hazardous substance

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

:hemicals are present.

HIGHLIGHTS: Exposure to lead can happen from breathing workplace air or
dust, eating contaminated foods, or drinking contaminated water. Children can
be exposed from eating lead-based paint chips or playing in contaminated soil.
Lead can damage the nervous system; kidneys, and reproductivesystem. Lead :
has been found in at least 1,280 of the 1,662 National Priority List sites
identified by the Environmental Protection Agency (EPA).

Ill

What is lead? O Working ill a job where lead is used or engaging in
Lead is a naturally occurring bluish-gray meta! found in certain hobbies in which lead is used, such stained glass.

_tlv
small amounts in the earth's crust. Lead can be found in all Q Using health-care products or folk remedies that contain

parts of our environment. Much of it comes from human lead
activities including burning fossil fuels, n_ining, and How can lead affect my health?
manufacturing. The effects of"lead are the same whether it enters the body
Lead has many different uses. It is used in the production of through breathing or swallowing. Lead can affect almost
batteries, ammunition, metal products (solder and pipes), and every organ and system in your body, The main target for
devices to shield X-rays. Because of health concerns, lead lead toxicity is the nervous system, both in adults and
from gasoline, paints and ceramic producls, caulking, and children. Long-term exposure of adults can result in
pipe solder has been dramatically reduced in recent years, decreased performance in some tests that measure functions
What happens to lead when it enters the of the nervous',system. It may alsocauseweakncssin
environment? fingers, wrists, or ankles. Lead exposure also causes small

_1 Lead itself does not break down, but lead compounds are increases in blood pressure, particularly in middle-aged and

changed by sunlight, air. and water, older people and can cause anemia. Exposure to high lead
O When lead is released to the air, it may travel long levels can severely damage the brain and kidneys in adults
distances before settling to the _ound. or children and ultimately cause death. In pregnant women,

Once lead fails onto soil, it usually sticks to soil high levels of exposure to lead may cause miscarriage. High-
panicles, level exposure in men can damage the organs responsible for
CI Movement of lead from soil into groundwater will depend sperm production.
on the type of lead compound and the characteristics of t]he How likely is lead to cause cancer?
soil. We have no conclusive proof that lead causes cancer in

How might I be exposed to lead? humans. Kidney tumors have developed in rats and mice
':21Eating food or drinking water that contains lead. Water that had been given large doses of some kind of lead
pipes in some older homes may contain lead solder. Lead compounds. "['heDepartment of Health and Human Services
can leach out into the water. (DHI-IS) has determined that lead and lead compounds are

O Spending time in areas where lead-based paints have reasonably anticipated to be human carcinogens and the

been used and are deteriorating. Deteriorating lead paint EPA has determined that lead is a probable human
can contribute to lead dust. carcinogen. The International Agency for Research on
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Cancer (IARC) has determined that inorganic lead is probably Is there a medical test to determine whether I've

carcinogenic to humans and that there is insufficient been exposed to lead?
information to deten_aine whether organic_lead compounds A blood test is available to measure the amount of lead in

will cause cancer in humans, your blood and to estimate the amount of your recent
How Call lead affect children? exposure to lead. Blood tests are commonly used to screen
Small children can be exposed by cating lead-based paint children for lead poisoning. Lead in teeth or bones can be
chips, chewing on objects painted with lead-based paint, or measured by X-ray techniques, but these methods are not
swallowing house dust or soil that contains lead. widely available. Exposure to lead also can be evaluated by
Children are more vulnerable to lead poisoning than adults. A measuring erythrocyte protoporphyrin (EP) in blood samples.
child who swallows large amounts of lead may develop blood EP is a part of red blood cells known to increase when the
anemia, severe stomachache, muscle weakness, and brain amount of lead in the blood is high. However, the EP level is
damage. If a child swallows smaller amounts of lead, much not sensitive enough to identify children with elevated blood
less severe effects on blood and brain function may occur, lea,_llevels below about 25 micrograms per deciliter (_tg/dL).
Even at much lower levels of exposure, lead can affect a These tests usually require special analytical equipment that
child's mental and physical growth, is t_otavailable in a doctor's office. However, your doctor
Exposure to lead is more dangerous for )oung and unborn can draw blood samples and send them to appropriate
children. Unborn children can be exposed to lead through laboratories tbr analysis.

their mothers. Harmful effects i_clude premature births, Has the federal government made I

smaller babies, decreased mental ability in the infant, learuing recommendations to protect human health?difficulties, and reduced growth in young children. These
The Centers t:orDisease Control and Prevention (CDC)

effects are more common if the mother or baby was exposed recommends that states test children at ages t and 2 years.
to high levels of lead. Some of these effects may persist Children should be tested at ages 3-6 years if they have
beyond childhood, never been tested fi_r lead, if they receive services from |
How can families reduce the risks of exposure to public assistance programs for the poor such as Medicaid or t
lead? the Supplemental Food Program for Women, Infants, and

Avoid exposure to sources of lead. Children, if they live in a building or frequently visit a house
O Do not allow children to chew or mouth painted surfaces built before 1950; if they visit a home (house or apartment)
that may have been painted with lead-based paint, built before 1978 that has been recently remodeled; and!or if
t21 If you have a water lead problem, run or flush water that they have a brother, sister, or playmate who has had lead
has been standing overnight befi9re drinking or cooking with poisoning. CDC considers a lead level of 10/agidL to be a
it. level of concern for children.

_1 Some types of paints and pigments that are used as EPA limits le_Ldin drinking water to 15 ktgper liter.
make-up or hair coloring contain lead. Keep these kinds of References

products away from children Agency tbr Toxic Substances and Disease Registry
O If your home contains lead-based paint or you live in an area (ATSDR). 2005. Toxicological Profile for lead (Draft for
contaminated with lead, wash children's hands and faces olden Public Comment). Atlanta, GA: U.S. Department of Public
to remove lead dusts and soil, and regularly clean the house of Health and Human Services, Public Health Service.
dust and tracked in soil.

Where can I get more information? For more information, contact the Agencyfor Toxic Substances and Disease
Registry. Division of Toxicologyand Environmental Medicine, 1600Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-888-422-8737,FAX: 770-488-4178. ToxFAQs Intemet address via WWW is hl'tp:i!www.atsdr.cdc.gow'toxfaq.html.ATSDR
can tell you where to find occupational and environmental health clinics Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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AND DISEASE REGISTRY

This fact sheetanswersthe mostfrequentlyaskedhealthquestions(FAQs)about mercury. Formore information,
call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries about

hazardous substances and their health effects. It's important you understand this information because this
substancemay harmyou. The effectsofexposureto any hazardoussubstancedepend on thedose, theduration,
how you are exposed, personal traits and habits,,and whether other chemicals are present.

HIGHLIGHTS: Exposure to mercury occurs from breathing contaminated air,
ingesting contaminated water and food, and having dental and medical treatments.
Mercury, at high levels, may damage the brain, kidneys , and developing fetus. This
chemical has been found in at least 714 of 1,467 National Priorities List sites identified
by the Environmental Protection Agency.

I II III I I

What is mercury? _ Methy.lmercury may be formed in water and soil by small

(Pronounced m_rtkyo-re) orgamsms called bacteria.
[] Methylmercury builds up in the tissues of fish. Larger and"" Mercury is a naturally occurring metal which has several older fish lend to have the highest levels of mercury.

forms. The metallic mercury is a shiny, silver-white, odorless

liquid. If heated, it is a colorless, odorless _,as. How might I be exposed to mercury?
Mercury combines with other elements, such as chlorine, [] Eating fish or shellfish contaminated with methylmercury.

sulfur, or oxygen, to form inorganic mercury compounds or [] Breathing vapors in air from spills, incinerators, and indus-
"salts" which are usually white powders or crystals. Mercm2€ tries that burn mercury-containing fuels.

also combines with carbon to make organk: mercury com- vI Releaseof mercuryfromdentalworkandmedicaltreatments.

pounds. The most common one, methylmercury, is produced [] Breathing contaminated workplace air or skin contact dur-
mainly by microscopic organisms in the water and soil. Mo_re ing use in the workplace (dental, health services, chemical,
mercury in the environment can increase the amounts of meth- and other industries that use mercury).

ylmercury that these small organisms make. [] Practicing rituals that include mercury.

Metallic mercury is used to produce chlorine gas and

caustic soda, and is also used in thermometers, dental fillings, How can mercury affect my health?

and batteries. Mercury salts are sometimes used in skin light:- The nervous system is very sensitive to all forms of mer-

ening creams and as antiseptic creams and ointments, cury. Methylmercury and metallic mercury vapors are more
harmful than other forms, because more mercury in these forms

What happens to mercury when it enters the reaches the brain. Exposure to high levels of metallic, inor-
environment? ganic, or organic mercury can permanently damage the brain,

[] Inorganic mercury (metallic mercuryand inorganic mer- kidneys, and developing fetus. Effects on brain functioning
cury compounds) enters the air from mining ore deposits, may J_sult in irritability, shyness, tremors, changes in vision or
burning coal and waste, and from manufacturing plants, hearing, and memory problems.

[] It enters the water or soil from natural deposits, disposal of
wastes, and volcanic activity. Short-term exposure to high levels of metallic mercury

vapors may cause effects including lung damage, nausea,
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vomiting, diarrhea, increases in bloodpres.,;ureor heart rate, roomswhere liquidmercuryhas beenused.

skin rashes, and eye irritation. Learn about wildlife and fish advisories in your area
from your putblichealth or natural resources department.Howlikelyis mercury to cause cancer?

Thereare inadequatehuman cancer data availableforall Is there a medical test to show whether I've been
formsof mercury.Mercuricchloridehascausedincreasesirt exposed to mercury?
several types of tumorsinrats andmice, andmethylmercury

Testsareavailableto measuremercurylevels in the body.has causedkidneytumorsin malemice.The EPA hasdeter-
Bloodor urinesamplesareusedto test forexposure to metallicmined that mercuricchloride andmethylmercuryarepossible

humancarcinogens, mercury andto inorganicformsof mercury.Mercuryin whole
blood or inscalphair is measuredto determineexposure to

How can mercury affect children? methylmercury.Your doctorcan take samplesandsend them to
a testing laboratory.

Very youngchildrenare moresensitiveto mercurythan

adults.Mercuryin the mother's body passesto the fetusand Has the federal government made
may accurnu[ate there. It can also can pass to a nursing infant recommendations to protect human health?
through breastmilk.However,thebenefitsof breastfeeding
maybe greaterthanthepossible :adverseeffectsof mercuryin TheEPAhasset a limitof 2 partsof mercuryper billion
breast milk. partsof drinkingwater(2 ppb).

Mercury'sharmfuleffectsthatmaybe passedfrom the The Food andDrugAdministration(FDA)hasset amaxi-
mother to the fetusincludebraindamage,mentalretardation, mumpermissiblelevel of I part of methylmercuryina million_
incoordination,blindness,seizures,and inabilityto speak, partsof seafood(I ppm).

Childrenpoisonedby mercurymay developproblemsof their The OccupationalSafetyandHealthAdministration
nervousanddigestivesystems,andkidneydamage. (OSHA)hasset limitsof 0.1milligramof organicmercuryper

cubic meterof workplaceair(0.l mg/m3)and0.05 mg/m3of
How can families reduce the risk of exposure to metallicmercuryvaporfor 8-hourshifts and40-hourwork
mercury? weeks.

Carefully handleand dispose of products that contain References
mercury,suchas thermometersorfluorescentlightbulbs.Eho

AgencyforToxicSubstancesandDisease Registry
notvacuumupspilled mercury,becauseit will vaporizeand (ATSDR). 1999. Toxicologicalprofileformercury.Atlanta,
increaseexposure.If a largeamountof mercuryhasbeen GA: U.S.Departmentof HealthandHumanServices,Public
spilled, contactyourhealthdepartment.Teachchildrennot to HealthService.
play with shiny, silverliquids.

Properlydisposeof oldermcxiicinesthatcontainmercltry.
Keep all mercury-containingmedicinesawayfromchildren.

Pregnantwomenandchildren shouldkeep awayfrom

Where can I get more information? Formopeinformation,contacttheAgencyforToxicSubstancesandDisease
Registry,Divisionof Toxicology, 1600CliftonRoadNE, MailstopF-32, Atlanta,GA 30333. Phone: 1-888-422-8737,
FAX:770-488-4178. ToxFAQsInternetaddressviaWaNWis http://www.atsdr.cdc.gov/toxfaq.htmlATSDRcantell you
whereto find occupationalandenvironmentalhealthclinics. Their specialistscan recognize,evaluate,and treatillnesses
resultingfrom exposureto hazardoussubstances.Youcan also contactyourcommunityor statehealthor environmental
qualitydepartmentif you have any more questionsor concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about nickel. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series

of summaries about hazardous substances and tlheirhealth effects. It is important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
:hemicals are present.

HIGHLIGHTS: Nickel is a naturally occurring element. Pure nickel is a hard,
silvery-white metal used to make stainless steel and other metal alloys. Skin
effects are the most common effects in people who are sensitive to nickel.
Workers Who breathed very large amounts of nickel compounds developed
chronic bronchitis and lung and nasal sinus cancers. Ingesting large amounts
of nickel affected the reproduction and development in rats and mice. Nickel
has been found in at least 862 of the 1,636 National Priority List sites identified
by the Environmental Protection Agency 0EPA).

,,,, What is nickel? t:l Nickel released in industrial waste water ends up in soil
Nickel is a very abundantnatural element. Pure nickel is a or sediment where it strongly attaches to particles containing
hard, silvery-white metal. Nickel can be combined with other iron or manganese.
metals, such as iron, copper, chromium, and zinc, to form El Nickel does not appear to accumulate in fish or in other
alloys. These alloys are used to make coins, jewelry, and animals used as food.
items such as valves and heat exchangers. Most nickel is

used to make stainless steel. How might I be exposed to nickel?
Nickel can combine with other elements such as chlorine, El By eating fbod containing nickel, which is the major
sulfur, and oxygen to form nickel compounds. Many nickel source of exposure for most people.
compounds dissolve fairly easy in water and have a green _ By skin contact with soil, bath or shower water, or metals
color. Nickel compounds are used for nickel plating, to color containing nickel, as well as by handling coins or touching
ceramics, to make some batteries, and as :mbstances known jewe]ry containing nickel.
as catalysts that increase the rate of chemical reactions. CI By drinking water that contains small amounts of nickel.
Nickel is found in all soil and is emitted from volcanoes. D By breathing air or smoking tobacco containing nickel.
Nickel is also found in meteorites and on the ocean floor. D Higher exposure may occur if you work in industries that
Nickel and its compounds have no characteristic odor or process or use nickel.taste.

How can nickel affect my health?
What happens to nickel when it enters the Themostcommonharmfulhealtheffectof nickelinhumans
environment? is an allergic reaction. Approximately 10-15% of the

Nickel is released into the atmosphere by industries that population is sensitive to nickel. People can become
make or use nickel, nickel alloys, or nickel compounds. It is senshive to nickel when jewelry er other things containing it
also released into the atmosphere by oil-burning power are irt direct contact with the skin. Once a person is
plants, coal-burning power plants, and trash incinerators, sensitized to nickel, further contact with the metal will
El In the air, it attaches to small particles of dust that settle produce a reaction. The most common reaction is a skin
to the ground or are taken out of the air in rain or snow; this rash .'it the site of contact. The skin rash may also occur at
usually takes many days.
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a site away from the site of contact. Less frequently, some of nickel. Nickel can be transferred from the mother to an
people who are sensitive to nickel have asthma attacks infant in breast milk and can cross the placenta.
following exposure to nickel. Some sensitized people react

when they eat nickel in food or water or breathe dust How can families reduce the risks of exposure tocontaining it.
People working in nickel refineries or nickel-processing nickel?
plants have experienced chronic bronchitis and reduced lung _ Avoiding.jewelry containing nickel will eliminate risks of
function. These persons breathed amounts of nickel much exposure to this source of the metal.
higher than levels found in the environment. Workers who _3 Exposures of the general population from other sources,
drank water containing high amounts of nickel had stomach such as food.,;and drinking water, are almost always too low
aches and suffered adverse effects to their blood and to be of concern.

kidneys.

Damage to the lung and nasal cavity has been observed in Is there a medical test to determine whether I've

rats and mice breathing nickel compounds. Eating or been exposed to nickel?drinking large amounts of nickel has cau:;edlung disease in
dogs and rats and has affected the stomach, blood, liver, There are tests available to measure nickel in your blood,
kidneys, and immune system in rats and raice, as well as their feces, and urine. More nickel was measured in the urine of
reproduction and development, workers who were exposed to nickel compounds that dissolve

easily in water than in the urine of workers exposed to nickel '
compounds that are hard to dissolve. This means that it is

How likely is nickel to cause cancer? easier to tell if you have been exposed to soluble nickel
Cancers of the lung and nasal sinus have resulted when compounds than less-soluble compounds. The nickel
workers breathed dust containing high levels of nickel measurements do not accurately predict potential health
compounds while working in nickel refineries or nickel effects from exposure to nickel.
processing plants. The Department of Health and Human

Services (DHHS) has determined that nickel metal may Has the federal government madereasonably be anticipated to be a carcinogen and that nickel
compounds are known human carcinogens. The recommendationsto protecthumanhealth?
International Agency for Research on Cancer (IARC) has The EPA recommends that drinking water should contain no
determined that some nickel compounds are carcinogenic to more than 0.7 milligrams of nickel per liter of water (0.7 rag/L).
humans and that metallic nickel may possibly be To :protectworkers, the Occupational Safety and Health
carcinogenic to humans. The EPA has determined that nickel Administration (OSHA) has set a limit of I mg of nickel per
refinery dust and nickel subsulf_de are human carcinogen,,;, cubic meter of air (1 mg/rn3) for metallic nickel and nickel

corrtpoundsin workplace air during an 8-hour workday, 40-
hour workweek

How can nickel affect children?
It is likely that the health effects seen in children exposed to
nickel will be similar to those seen in adults. We do not References
know whether children differ from adults in their Age.ncy for Toxic Substances and Disease Registry (ATSDR).
susceptibility to nickel. Human studies that examined 2003. Toxicological Profile for Nickel (Draft for Public
whether nickel can harm the fetus are inconclusive. Animal Comment). Atlanta, GA: U.S. Department of Health and
studies have found increases in newborn deaths and H_aan Services, Public Health Service.

decreased newborn weight after ingesting very high amounts

Where can I get more information? For more information, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop E-29, Atlanta, GA 30333. Phone: 1-888-422-
8737, FAX: 404-498-0093. ToxFAQs Intemet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html. ATSDR can
tell you where to find occupational and environmental health i:linics. Their specialists can recognize, evaluate, and
treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state health
or environmental quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about selenium. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series

of summaries about hazardous substances and their health effects. It is important you understand this

information because this substance may harm you. The effects of exposure to any hazardous substance

depend on the dose, the duration, ]how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS: People may be exposed to low levels of selenium daily through
food and water. Selenium is a trace mineral needed in small amounts for good
health, but exposure to much higher levels can result in neurological effects and
brittle hair and deformed nails. Occupational inhalation exposure to selenium
vapors may cause dizziness, fatigue, irritation of mucous membranes, and
respiratory effects. This substance has been found in at least 508 of the 1,636

National Priorities List sites identified by the Environmental Protection Agency
(EPA).

What is selenium? O Insolubleformsof seleniumwill remain in soil, but soluble
Selenium is a naturallyoccurringmineral elementthat is forms are very mobile and may enter surface waterfrom
distributed widely in nature in most rocks and soils. In it,,; soils.
pure form, it existsas metallicgray to black hexagonal 121Seleniummay accumulate up the food chain.
crystals, but in nature it is usually combined with sulfide or

with silver, copper,lead, andnickel minerals. Most How might I be exposedto selenium?
processed selenium is used in the electronics industry,but it i21The general population is exposed to very low levels of
is also used: as a nutritional supplement; in the glass selenium in au',food, and water. The majority of the daily
industry; as a component of pigments in plastics, paints, intakecomes from food.
enamels, inks, and rubber; in the preparation of _ Pe.opleworking in or living near industrieswhere selenium
pharmaceuticals;as a nutritional feed additive for poultry is produced, processed,or converted into commercial
and livestock; in pesticide formulations; in rubber prodacts may be exposed to higher levels of selenium in the
production; as an ingredient in antidandruff shampoos;_Ld air.

as a constituent of fungicides. Radioactive selenium is used [21People living in the vicinity of hazardous waste sites or
in diagnosticmedicine, coal burning plants may also be exposed to higher levels of

selenium.

What happens to selenium when it enters the
environment? How can selenium affect my health?
UISeleniumoccursnaturallyin the environmentand can be Selerdumhas both beneficialand harmfuleffects. Lowdoses
released by both naturaland manufacturingprocesses, of seleniumareneeded to maintaingood health. However,
Q Seleniumdustcanenter theair from burningcoalandoil. exposureto high levels can cause adverse health effects.
This selenium dust will eventually settle over the land and Short-term oral exposureto high concentrationsof selenium
water, may ,causenausea, vomiting, and diarrhea. Chronic oral

It also enterswater from rocks and soil, and from exposure to high concentrationsof selenium compounds can
agriculturaland industrialwaste. Someselenium compounds produce a disease called selenosis. The major signs of
will dissolve in water, and some will settle to the bottom as selenosis are hair loss, nail brittleness,and neurological

particles, abnormalities (such as numbness and other odd sensations
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in the extremities), manufacturer's directions.

Brief exposures to high levels of elemental selenium or Q Children living near waste sites that contain selenium or
selenium dioxide in air can result in respiratory tract irritation, coal burning plants should be encouraged to wash their
bronchitis, difficulty breathing, and stoma,ch pains. Longer- hands before eating and to avoid putting their unwashed
term exposure to either of these air-borne forms can cause hands in their mouths.
respiratory irritation, bronchial ,,;pasms, and coughing.
Levels of these forms of selenium that would be necessmy to Is there a medical test to show whether I've been

produce such effects are normally not seen outside of the exposed to selenium?
workplace. Low levels of selenium are normally found in body tissues
Animal studies have shown that very high amounts of and urine. Blood and urine tests for selenium are most

selenium can affect sperm production and the female useful for people who have recently been exposed to high
reproductive cycle. We do not know if shnilar effects would lew,qs. Toenail clippings can be used to determine longer-
occur in humans, te_a exposure. These tests are not usually available at your

doctor's office, but your doctor can send the samples to a
How likely is selenium to cause cancer? laboratory that can perform the tests. None of these tests,
Studies of laboratory animals and people show that most however, can predict whether you will experience any health
selenium compounds probably do not cause cancer. In fact, effects.
studies in humans suggest that lower-than-normal selenium

levels in the diet might increase the risk of cancer. Has the federal government made
The International Agency for Research on Cancer (IARC) has recommendations to protect human health?determined that selenium and selenium compounds are not
classifiable as to their carcinogenicity to humans. The EPA restricts the amount of selenium allowed in public
The EPA has determined that one specific form of selenium, water supplies to 50 parts total selenium per billion parts of

water (50 ppb).selenium sulfide, is a probable human carcinogen. Seleni_a'n
sulfide is not present in foods and is a very different The Occupational Safety and Health Administration (OSHA)

sets a limit of 0.2 mg selenium/m 3of workroom air for an
chemical from the organic and inorganic selenium compounds 8-hour work shift.found in foods and in the environment.

ATSDR and the EPA have determined that 5 micrograms of
selenium per kilogram of body weight taken daily would notHow can selenium affect children?
be expected to cause any adverse health effects over a

It is likely that the health effects seen in children exposed to lifetime of such intake.
selenium will be similar to the effects seen in adults.

However, one study found that children may be less
susceptible to the health effects of selenium than adults. References
Selenium compounds have not been shown to cause birth Agency tbr Toxic Substances and Disease Registry
defects in humans or in other mammals. (ATSDR). 2003. Toxicological Profile lbr Selenium (Update)

Atlanta, GA: U.S. Department of Health and Human Services,

How can familiesreducethe risk of exposure to PublicHealthService.
selenium?
Q Certain dietary supplements and shampoos contain
selenium; these should be used according to the

Where can I get more information? For more information, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-
8737, FAX: 770-488-4178. "[bxFAQsInteract address via WWW :ishttp://www.atsdr.cdc.gov/toxfaq.html. ATSDR can
tell you where to find occupational and environmental health cliniics. Their specialists can recognize, evaluate, and
treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state health
or environmental quality department if you have any more questions or concerns.
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This fact sheet answers the most :frequentlyasked health questions (FAQs) about thallium. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of

summaries about hazardous substances and their health effects. This information is important because
this substance may harm you. The effects of exposure to any h_zardous substance depend on the dose,
the duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

S_ARY: Exposureto thalliumoccurs mainly from eating food. Exposure to
higher levels of thallium may occur in the workplace. Breathing high levels of
thallium may result in effects on the nervous system, while ingesting high levels
of it results in vomiting,diarrhea, temporary hair loss, and other effects. This
chemical has been found in at least 210 of 1,416 National Priorities List sites
identified by the Environmental Protection Agency.

What is thallium? ra Somethalliumcompoundsare removed from the atmo-

,_- (Pronouncedth_lt_-om) sphere in rain andsnow.
Q It'sabsorbedby plantsandentersthe foodchain.

Pure thalliumis a bluish-whitemetalthatis foundin trace [] It buildsup in fish andshellfish.
amountsin the earth'scrust.In the past,thalliumwasob-
tainedas aby-productfromsmeltingother metals;however,it
has notbeenproducedin theUnitedState,;since 1984. How might I be exposed to thallium?
Currently,all the thalliumis obtainedfromimportsandfrom [] Eating foodcontaminatedwith thalliummaybe a major
thalliumreserves, sourceof exposureformostpeople.

[] Breathing:workplaceair in industriesthat use thalliumIn itspureform,thalliumis odorlessandtasteless. It can
also be foundcombinedwithother substancessuchas [] Smokingcigarettes.

bromine,chlorine,fluorine,andiodine. Whenit'scombined, [] Livingnearhazardouswastesites containingthallium
it appearscolorless-to-whiteor yellow. (mayresultin higherthannormalexposures).

[] Touchingor, forchildren,eatingsoil contaminatedwith
Thalliumis usedmostly in manufacturingelectronic thallium.

devices,switches,andclosures,primarilyfor the semiconduc-
[] Breathinglow levels in airandwater.

tor industry.It alsohas limiteduse in the manufactureof

specialglassandfor certainmedicalproce_ures. How can thallium affect my health?

What happens to thallium when it enters the Exposureto high levels of thalliumcanresultin harmful
environment? healtheffects. A studyon workersexposedon the job over

severalyearsreportednervoussystemeffects, suchasnumb-
[] Thalliumentersthe environmentprimarilyfromcoal- nessof fingersand toes, frombreathingthallium.

burningandsmelting,in which it is a warecontaminant
of the rawmaterials. Studiesin people who ingestedlargeamountsof thallium

_1 It staysin theair,water,andsoil fora longtime andis not overa short timehave reportedvomiting,diarrhea,temporary
brokendown. hair loss,andeffectson thenervoussystem, lungs,heart, liver,
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and kidneys. It has caused death. It is nct knownwhat the These tests require special equipmentthat is not usually
effects are from ingesting lowlevels of thalliumover a long availablein most doctor's offices. In addition, these tests
time. carmotdetermineif adverse health effects will occur from the

Birth defectswere not reported in the:childrenof mothers exposure to I:hallium.
exposed to lowlevels from eating vegetablesand fruits
contaminated with thallium. Studies in rats, however,

Has the federal government madeexposed to high levels of thallium,showed adverse develop-
mental effects, recommendations to protect human health?

It is not known if breathingor ingesting thallium affects The EPA requiresthat dischargesor accidental spills into
human reproduction. Studies showed that rats that ingested the environmentof 1,000poundsor more of thallium be
thallium for several weekshad some adversereproductive reported.

effects. Animal data suggest that the male reproductive The OccupationalSafety and HealthAdministration

system may be susceptibleto damage by low levels of (OSHA)has setan exposurelimitof 0.i milligramsper cubic
thallium, meter (0.1ml_m3)for thalliumin workplaceair. TheAmeri-

There is no informationavailable on the health effects of cart Conferenceof GovernmentalIndustrialHygienists

skin contact with thallium in people or animals. (ACGIH)has;establishedthesame guidelinesas OSHAfor the
workplace.

The National Institute for OccupationalSafety and
How likely is thallium to cause cancer? Health (NIOSH)has recommendedthat 15mg/m 3of thallium "_"

The Departmentof Health andHumanServices, the be consideredimmediatelydangerous to life and health. I
InternationalAgencyfor Research on Cancer, and the Envi- This is the exposurelevel of a chemical that is likely to cause
ronmental ProtectionAgency(EPA) havenot classified permanenthealth problems or death.
thallium as to its human carcinogenicity.

No studiesare available in people or animals on the Glossary

carcinogeniceffects of breathing, ingesting,or touching Carcinogenicity: Ability to cause cancer.thallium.
Ingesting: Taking food or drink into your body.

Milligram(rag): One thousandthof a gram.
Is there a medical test to show whether I've

been exposed to thallium? References

There aremedicaltests availableto measure levelsof Agencyforlq3xicSubstancesandDiseaseRegistry(ATSDR).
thallium in urineandhair. In addition,thalliumcanalso be 1992.Toxico][ogicalprofile for thallium.Atlanta,GA: U.S.
measuredin blood;however,this is nota good indicatorof Departmentof HealthandHumanServices,Public Health
exposure since thalliumonlystays inblood a veryshorttime. Service.

Where can I get more information? For more information,contact the Agency forToxic SubstancesandDisease
Registry,DivisionofToxicology, 1600CliftonRoadNE, MailstopF-32, Atlanta,GA 30333. Phone: 1-888-422-8737, FAX:
770-488-4178. ToxFAQsInternetaddressviaWWWis http://www.atsdr.cdc.gov/toxfaq.htmlATSDRcan tell you whereto find
occupationalandenvironmentalhealth clinics. Their sF_cialistsc_mrecognize,evaluate, andtreatillnesses resulting from
exposureto hazardoussubstances.Youcanalso contactyourcommunityor statehealthor environmentalqualitydepartmentif
you have any morequestionsor concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about vanadium. For more

information, call the ATSDR Information Center at 1-888-422-8'737. This fact sheet is one in a series of

summariesabouthazardoussubstancesandtheirhealtheffects. It'simportantyouunderstandthis information

because this substancemay harm you. The effects of exposure to any hazardous substance depend on the

dose, theduration,how you are exposed,personaltraitsandhabits,trodwhether otherchemicals are present.

SUMMARY: Everyone is exposed to low levels of vanadium in air, water, and
food; however, most people are exposed mainly from food. Breathing high levels
of vanadium may cause lung irritation, chest pain, coughing, and other effects.
This chemical has been found in at least 385 of 1,41.6National Priorities List sites
identified by the Environmental Protection Agency.

_¢3aatis vanadium? [] It does not dissolve well in water.

(Pronouncedvz-natde-om) [] It combines with other elements and particles.
•w [] It sticks to soil sediments.

Vanadium is a compound that occurs !innature as a white-

to-gray metal, and is often found as crystals. Pure vanadium 71 Low levels have been found in plants, but it is not likelyto build up in the tissues of animals.
has no smell. It usually combines with other elements such as

oxygen, sodium, sulfur, or chloride. Vanadium and vanadium

compounds can be found in the earth's cru:_tand in rocks, some How might I be exposed to vanadium?
iron ores, and crude petroleum deposits.

[] Exposure to very low levels in air, water, and food.
Vanadium is mostly combined with other metals to make [] Eating higher levels of it in certain foods.

special metal mixtures called alloys. Vanadium in the form of
vanadium oxide is a component in special kinds of steel that is 71 Breathing air near an industry that burns fuel oil or coal;these industries release vanadium oxide into the air.

used for automobile parts, springs, and ball bearings. Most of I-3 Working in industries that process it or make products
the vanadium used in the United States is used to make steel, contaimnlg it.

Vanadium oxide is a yellow-orange powder, dark-gray flakes, 71 Breathing contaminated air or drinking contaminated
or yellow crystals. Vanadium is also mixed with iron to make water ne_u_waste sites or landfills containing vanadium.

important parts for aircraft engines. 71 Vanadium is not readily absorbed by the body from the

Small amounts of vanadium are used in making rubber, stomach, l_t, or contact with the skin.

plastics, ceramics, and other chemicals.

How can vanadium affect my health?

What happens to vanadium when it enters Exposure to high levels of vanadium can cause harmful
the environment? health effects. The major effects from breathing high levels of

_1 Vanadium mainly enters the environment from natural vanadium are on the lungs, throat, and eyes. Workers who
sources and from the burning of fuel oils. breathed it for short and long periods sometimes had lung

rq It stays in the air, water, and soil for a long time. irritation, coughing, wheezing, chest pain, runny nose, and a
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sore throat. These effects stopped soon after they stopped Another indicator of high vanadium exposure in people
breathing the contaminated air. Similar etfects have been is that their tongues may have a green color on top.
observed in animal studies. No other significant health effects

of vanadium have been found in people. Has the federal government made
We do not know the health effects in people of ingesting recommendations to protect human health?

vanadium. Animals that ingestc_ very large doses have died.
Lower, but still high levels of vanadit, m in the water of The EPA requires discharges or spills of !,000 pounds or

pregnant animals resulted in minor birth defects. Some more of vanadium into the environment to be reported.

animals that breathed or ingested vanadium over a tong term The Occupational Safety and Health Administration

had minor kidney and liver changes. (OSHA) has set art exposure limit of 0.05 milligrams per

The amounts of vanadium given in these animal studies cubic meter (0.05 mg/m 3) for vanadium pentoxide dust and
that resulted in harmful effects are much higher than those 0.1 mg/m3 for vanadium pentoxide fumes in workplace air for

likely to occur in the environment, an 8-hour workday, 40-hour workweek.
The American Conference of Governmental Industrial

Hygienists (ACGIH) has recommended an occupational

How likely is vanadium to cause cancer? exposure limit of 0.05 mg/m3 for vanadium pentoxide.

The Department of Health and Human Services, the The National Institute for Occupational Safety and
International Agency for Research on Cancer, and the Envi- Health (NIOSH) has recommended that 35 mg/m3of vana-

ronmental Protection Agency (EPA) have not classified dium be considered immediately dangerous to life and ,_

vanadium as to its human carcinogenicity, health. This is the exposure level of a chemical that is likely
to cause permanent health problems or death.No human studies are available on the carcinogenicity of

vanadium. No increase in tumors was noted in a long-term

animal study where the animals were exposed to vanadium in Glossary

the drinking water. CarcinogenicJty: Ability to cause cancer.

Ingesting: Taking food or drink into your body.

Is there a medical test to show whether rye Long-term: Lastingoneyear or!onger.
been exposed to vanadium? Mil]ligram (mg): One thousandth of a gram.

There are medical tests available to measure levels of
References

vanadium in urine and blood. These tests are not routinely'

performed at doctors' offices because they require special Agency for Toxic Substances and Disease Registry (ATSDR).
equipment, but your doctor can take samptes and send them 199:2.Toxicological profile for vanadium. Atlanta, GA: U.S.

to a testing laboratory. These tests can't determine if harmful Department of Health and Human Services, Public Health
health effects will occur from the exposure to vanadium. Service.

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:l-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked ]healthquestions(FAQs)aboutzinc.For more information,

call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries

about hazardoussubstancesand their healtheffeds. It's important:youunderstandthis information because

this substance may harmyou. The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Exposure to high lewfls of zinc occurs mostly from eating food,
drinking water, or breathing workplace air that is contaminated. Exposure to
large amounts of zinc can be harmful. However, zinc is an essential element for
our bodies, so too little zinc can also be harmful. This chemical has been found
in at least 801 of 1,416 National Priorities List sites identified by the Environmental
Protection Agency.

What is zinc? [] Zinc compounds can move into the groundwater and into

w (Pronounced zingk) lakes, streams, and rivers.
[] Most of the zinc in soil stays bound to soil particles.

Zinc is one of the most common elements in the earth's _ It builds up in fish and other organisms, but it doesn't
crust. It's found in air, soil, and water, and is present in all build up in plants.
foods. Pure zinc is a bluish-white shiny metal.

Zinc has many commercial uses as coatings to prevent: How might I be exposed to zinc?

rust, in dry cell batteries, and mixed with other metals to make 71 Ingesting small amounts present in your food and water.
alloys like brass and bronze. A zinc and copper alloy is used

[] Drinking contaminated water near manufacturing or
to make pennies in the United States. waste sites.

Zinc combines with other elements to form zinc corn- 71 Drinking contaminated water or a beverage that has been
pounds. Common zinc compounds found at hazardous waste stored in metal containers or flows through pipes that
sites include zinc chloride, zinc oxide, zinc sulfate, and zinc have been coated with zinc to resist rust.

sulfide. Zinc compounds are widely used in industry to make 71 Eating too many' dietary supplements that contain zinc.

paint, rubbeL dye, wood preservatives, and ointments. I-3 Breathing zinc particles in the air at manufacturing sites.

How can zinc affect my health?
What happens to zinc when it enters the
environment? '.Zincis an essentialelementin our diet. Too little zinc

can causehealthproblems,buttoo muchzincis alsoharmful.
[=1 Someis releasedinto the environmentby naturalpro-

cesses, butmost comesfromactivitiesof peoplelike The recommendeddietaryallowance(RDA)forzincis
mining,steel production,coal burning,andburningof 15milligramsa dayformen(15 rag/day);12 rag/dayforwaste.

women;10mg/dayforchildren;and5 mg/dayfor infants.
71 It attachesto soil, sediments,anddust particlesinthe air. Not enoughzinc in yourdiet can resultina loss of appetite,a
Q Rainandsnow removezincdustpa_t.icles fromtheair. decreasedsenseof taste andsmell,slow woundhealingand
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skin sores, or a damaged immune system. Young men who also be measured in urine, saliva, and hair. The amount of

don't get enough zinc may have poorly developed sex organs zinc in your hair tells us something about long-term expo-
and slow growth. If a pregnant woman doesn't get enough sure, but the relationship between levels in your hair and the

zinc, her babies may have growth retardation, amount that you were exposed to is not clear. These tests are
not:routinely performed at doctors' offices, but your doctor

Too much zinc, however, can also be damaging to your
cart take samples and send them to a testing laboratory.

health. Harmful health effects generally begin at levels from
10-15 times the RDA (in the 100 to 250 rag/day range).

Eating large amounts of zinc, even for a Saort time, can cause Has the federal government made
stomach cramps, nausea, and vomiting. Taken longer, it can recommendations to protect human health?
cause anemia, pancreas damage, and low_',rlevels of high

EPA recommends that there be no more than 5 parts ofdensity lipoprotein cholesterol (the good form of cholesterol).
zinc in 1 million parts of drinking water (5 ppm) because of

Breathing large amounts of zinc (as dust or fumes) c_m taste. EPA also requires that releases of more than 1,000 (or in

cause a specific short-term disease called metal fume fever, some cases 5,000) pounds of zinc or its compounds into the
This is believed to be an immune response affecting the lungs environment be reported.
and body temperature. We do not know the long-term effects
of breathing high levels of zinc. The Occupational Safety and Health Administration

(OSHA) has set a maximum concentration limit for zinc

It is not known if high levels of zinc affect human chloride fumes in workplace air of 1 milligram of zinc per
reproduction or cause birth defects. Rats that were fed large cubic meter of air (1 mg/m3) for an 8-hour workday over a 40-

amounts of zinc became infertile or had smaller babies, hour work week and 5 mg/m3for zinc oxide fumes. The
Irritation was also observed on the skin of rabbits, guinea National Institute for Occupational Safety and Health

pigs, and mice when exposed to some zinc compounds. Skin (NIOSH) has set the same standards for up to a 10-hour

irritation will probably occur in people, workday over a 40-hour workweek.

How likely is zinc to cause cancer? Glossary

The Department of Health and Human Services, the Anemia: A decreased ability of the blood to transport oxygen.

International Agency for Research on Cancer, and the Environ- Carcinogenicity: Ability to cause cancer.
mental Protection Agency (EPA) have not classified zinc for" Milligram (rag): One thousandth of a gram.
carcinogenicity.

References
Is there a medical test to show whether I've

Agency Ibr Toxic Substances and Disease Registry

been exposed to zinc? (A_SDR). 1994. Toxicological profile for zinc. Atlanta, GA:

Zinc can be measured in your blood or feces. This cart U.S. Department of Health and Human Services, Public Health

tell you how much zinc you have been exposed to. Zinc can Set€ice.

W.ercan,more,nformation:mo.o'n'o-.a,ionoon  t for oxic u s,anc " oas°!!

Registry, Division of Toxicology, 1600 Clifton Road NE, Maiistop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is http:l/www.atsdr.cdc.gov/toxfaq.html ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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LEAD RISKASSESSMENTSPREADSHEET
CALIFORNIADEPARTMENTOF TOXIC SUBSTANCESCONTROL

INCLUDING INGESTION OF HOMEGROWN PRODUCE "_P_
USER'S GUIDE toversion7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug]dl) PRG-99 PRG-9

Lead in Air (ug/m_) 0.055 ........... 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 61.5 ........... BLOODPb,ADULT 0.9 1.6 2.0 2.4 2.7 798 1185
Lead in Water (ug/I) 7 ......... BLOODPb,CHILE) 1.8 3.3 3.9 4.7 5.4 184 285

% Home-grown Produce 7% ....... BLOODPb, PICACHILD 2.2 4.1 4.8 5.9 6.7 118 183
Respirable Dust (ug/m_) 1.5 ....... BLOODPb,OCCUPATIONAL 0.7 1.3 1.6 1.9 2.2 4122 6110

EXPOSURE PARAMETERS [ PATHWAYS

units adults Ichildren ADULTS Residential Occupational
I

Days per week days/wk 7 Pathway contribution Pathway contribution

Days per week, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percen'
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.00 0% 1:4E-5 0.00 0%

Blood lead level of concern (ug/dl) 10 Soil Ingestion 8.8E-4 0.05 6% 6.3E-4 0.04 5%

Skinarea,residential cm2 5700 2900 Inhalation,bckg 0.09 10% 0.06 9%
Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%
Soil adherence ug/cm2 70 200 Water Ingesti=on 0.39 43% 0.39 54%

Dermal uptake constant _u_)/(,o/_,y) 9.6E-05 Food Ingestion, bckg 0.22 24% 0.23 32%
Soil ingestion mg/day 50 100 Food Ingestion 2.4E-3 0.15 16% 0%
Soil ingestion, pica mg/day 200

In_]estion constant C._'d_),'(u0/d,_y)0.04 0.16 CHILDREN typical with pica _--

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent
Inhalation constant _(u0/d_y(u_y)0.082 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.43 24% 1.4E-2 0.87 39%
Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgrnd 0.07 4% 0.07 3%
!Leadinhome-grownproduce ug/kg 27.7 Water Ingestion 0.45 25% 0.45 20%

Focal Ingestion,bck£ 0.50 28% 0.50 23%

Click here for REFERENCES Food Ingestion 5.5E-3 0.34 19% 0.34 15%

v



LEAD RISKASSESSMENTSPREADSHEET
CALIFORNIADEPARTMENTOF TOXIC SUBSTANCESCONTROL

v EXCLUDINGINGESTIONOF HOMEGROWNPRODUCE
USER'SGUIDE to version 7

INPUT OUTPUT

MEDIUM LEVEL PercentileEstimateof Blood Pb (ug/dl) PRG-99 PRG-9i

Leadin Air (ug/ma) 0.055 .......... 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 61.5 .......... BLOODPb,ADULT 0.8 1.4 1.7 2.0 2.3 2856 4247

Lead in Water (ug/I) 7 .......... BLOODPb,CHILD 1.5 2.7 3.2 3.9 4.5 322 502
% Home-grownProduce 0% ........ BLOODPb,PICACHILD 1.9 3.5 4.2 5.1 5.8 162 252
RespirableDust (ug/m_) 1.5 ....... BLOODPb,OCCUPATIONAL0.7 1.3 1.6 1.9 2.2 4122 6110

EXPOSURE PARAMETERS I PATHWAYS

units adults Ichildren ADULTS Residential Occupational
l

Daysper week days/wk 7 ,pathwaycontribution Pathwaycontribution
Daysper week, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percen:
GeometricStandard Deviation 1.6 Soil Contact 3.8E-5 0.00 0% 1.4E-5 0.00 0%

Blood lead level of concern (ug/dl) 10 Soil Ingestion 8.8E-4 0.05 7% 6.3E-4 0.04 5%
Skin area, residential cm2 5700 ;_>900 Inhalation,bckg 0.09 12% 0.06 9%
Skinarea occupational cm2 2900 Inhalation ',_.5E-6 O.00 0% 1.8E-6 0.00 0%
Soil adherence ug/cm2 70 200 Water Ingestion 0.39 51% 0.39 54%
Dermaluptake constant (u_,d_)/(uw_ay)9.6E-05 Food Ingestion,bck£ 0.23 30% 0.23 32%
Soilingestion rag/day 50 100 FoodIngestion 0.0E+0 0.00 0% 0%
Soil ingestion,pica rag/day 200

ingestionconstant (u_d_y(W/e=y)0.04 0.16 CHILDREN typical withpica
Bioavailability unitless 0.44 Pathwaycontribution Pathwaycontribution

Breathingrate m3/day 20 6.8 Pathway I PEF ug/dl percent PEF ug/dl percent
inhalationconstant (uWd0/(_d_y)0.082 0.192 SoilContact 5.6E-5 0.00 0% 0.00 0%
Wateringestion I/day 1.4 0.4 SoilIngestion 7.0E-3 0.43 29% 1.4E-2 0.87 45%
Foodingestion kg/day 1.9 1.1 Inhalation ;!.0E-6 0.00 0% 0.00 0%
Leadinmarketbasket ug/kg 3.1 Inhalation,bkgrnd 0.07 5% 0.07 4%
Leadin home-grownproduce ug]kg 27.7 Water Ingestion 0.45 30% 0.45 23%

Food Ingestion,bckg 0.54 36% 0.54 28%
Click here for REFERENCES Food Ingestion 0.0E+0 0.00 0% 0.00 0%
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Southern California
Site Name Address Latitude Longitude
Azusa 803 Loren Avenue 34:08:09 N 117:55:22 W

Burbank-W Palm Avenue 228 West Palm Avenue 34:10:34 N 118:18:58W

Calexico-EthelStreet 1029 EthelStreet - Calexico HighSchool 32:40:34N 115:29:00W
Chula Vista 80 EastJ Street 32:37:22N 117:03:22W

El Cajon-Redwood Avenue 1155RedwoodAvenue 32:47:27N 116:56:29W
El Monte-9528 Telstar 915 Flair Drive 34:04:12 N 118:04:03 W

Fontana-Arrow Highway 14360Arrow BIvd 34:06:01N 117:29:24W

Los Angeles-NorthMain Street 1630NorthMain Stn.=et 34:04:02N 118:14:31W
North Long Beach 3648 NorthLong BeachBoulevard 33:49:27N 118:11:22W

Riverside-Rubidoux 5888 Mission Boulevard 33:58:55N 117:22:21W
Santa Barbara-WCarilloStreet 3 West Carrillo Street 34:25:15N 119:42:03W

Simi Valley-CochranStreet 5400Cochran Street 34:16:39N 118:41:05W

Upland-SanBernardino Road 1350San BernardinoRoad 34:06:13N 117:37:45W

Northern California
Site Name Address Latitude Longitude
Bakersfield-5558CaliforniaAvenue 5558 California Avenue 35:21:22N 119:02:25W

Bakersfield-ChesterAvenue 225Chester Avenue 35:21:28N 119:01:08W

Chico-ManzanitaAvenue 468 ManzanitaAvenue 39:45:25N 121:51:34W
Chico-SalemStreet 101Salem Street 39:43:48N 121:50:33W

CitrusHeights-SunrteeBlvd 7400 Sunrise Boulewnrd 38:41:56N 121:16:16W
Concord-2975Treat Blvd 2975 TreatBoulever(:l 37:56:21N 122:01:29W

Fremont-ChapelWay 40733ChapelWay 37:32:09N 121:57:42W
Fresno-lst Street 3425 North First Street 36:46:55N 119:46:22W

Fresno-OliveStreet 3250 EastOlive Street 36:43:31N 119:45:00W

Merced-HeelthDept 240 East First Street 37:18:22N 120:28:50W
Modesto-14thStreet 814 14th Street 37:38:31N 120:59:42W

Modesto-IStreet (Courthouse) 11001Street 37:38:24N 120:59:51W
Modesto-OakdaleRoad 921Oakdale Road 37:39:25N 120:57:30W

RlchmorKl-13thStreet 1144 13th Street 37:57:03N 122:21:25W

Roeeville-NSunriseBlvd 151 NorthSunriseAvenue - Suite 510 38:44:49N 121:15:57W

San Francisco-ArkansasStreet 10 ArkansasStreet 37:45:58 N 122:23:52W

San Josa-4th Street 120B North4th Street 37:20:24 N 121:53:15 W

San Jose-JacksonStreet 156BJacksonStreet 37:20:54N 121:53:41W

San Pabio-EIPortal Unit759 El PortalShoppingCenter 37:57:52N 122:20:21W

Stockton-HazeitonStreet 1601EastHazeltonStreet-Health 37:57:03N 121:16:08W

htto://www.arb.ca. _ov/aad/toxics/sitelist.s/nb_ite_htmi _"_m ,.-,,-.,.-,_
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Department

Mexico
v Site Name Address Latitude Longitude

Mexicali-Calzada Benito Juarez UABC, Calzada Benito Juare;, 32:37:45 N 115:26:49 W

Rosarito Eastof Benito Juarez Bird 32:20:36 N 117:03:17W

_w

V
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• • Annual Toxics Summary
Richmond-13th Street

Lead
nanogramsper cubic meter

I[
/

Months _ Standard Numberof Detection Estimated
Year Present Minimum Median _n_ Percentile Maximum Deviation Observations Limit Ri_
2002 ............ 0
2001 ............ 0
2000 ............ 0

1999 ............ 0
1998 ............ 0
1997 ............ 7 21 4.8 9 4
1996 ............ 2 8 10.2 19 24 6.1 27 4 0.1
1995 ............ 2 8 8.5 16 :27 5.9 29 4 0.1
1994 ............ 2 tl 11.7' 21 27 5.7 28 4 0.1
1993 ............ 2 13 23 27 7.4 28 4
1992 ............ 2 16 14.6 24 35 7.8 30 4 0.2
1991 ............ 5 22 29.8 67 *.}6 23.9 30 4 0.4
1990 ............ 2 17 25.7 58 130 2/5.4 27 1 0.3
1989 ............ 0.5 25 44 62 14.3 50 1

Note=:Valuesbelowthe Limitof Detection(LED}assumedto be ½ LeO. "qeP
Meansand risksshownonlyforyearswithdataInall 12months.
Risksshownonlyforthosesubstanceswith unitriskfactor_.

w

http:llwww.arb.ca.gov/aqdltoxicslsitepazeslpbrcmd.html 19n /gt_
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4 • Annual Toxics Summary
San Francisco-Arkansas Street

Lead
nan(xjramsper cubic meter

Months 90th Standard Numberof Detection Estimated
Year Present Minimum Median M_gs3DPercentile Maximum Deviation Observations Limit Ri_
2002 ............ 1 5 7 8 3 16 2:3 5 7 30 3 0 1
2001 ............ 2 7 8.4 17 19 5.,4 31 4 0.1
2000 ............ 2 15 28 _$ 12.4 19 4
1999 ............ 2 8 13 18 4.;3 20 4
1998 ............ 2 8 8.6 16 20 4.6 26 4 0.1
1997 ............ 2 11 11.8 23 30 7.7 28 4 0.1
1996 ............ 2 9 12.1 21 30 7.5 26 4 0.1
1995 ............ 2 12 15.9 31 100 18.6 30 4 0.2
1994 ............ 2 10 12.2 22 43 8.8 30 4 0_1
1993 ............ 2 14 16.4 29 3;! 8.8 27 4 0.2
1992 ............ 2 9 17 25 6.:} 16 4
1991 ............ 6 24 58 6"1 17.8 25 4
1990 ............ 3 17 27.5 56 100 23.0 29 1 0.3
1989 ............ 4 21 34.1 65 118 25.0 56 1 0.4

Note==:ValuesbelowtheLimitof Detect_n (LoD}assumedto be ½ LoD.
Meansanddsksshownonlyforyearswi'_hdata Inall 12months.
Risksshow_onlyforthosesubstanceswithunitriskfa_:tors.

_v

http:llwww.arb.ca.l_ovlaqdltoxJcslsitepaeeslabsfo.html 19nmt_
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Annual Toxics Summary illOL
San Pablo-EI Portal

Lead
nanogramsper cubic meter

I

Months 90th Standard Numberof Detection Estimated
Year Present Minimum Median _ PercenlJle Maximum Deviation Observa_ons Limit Ri_
2002 ............ 0
2001 ............ 0
2000 ............ 2 12 4 3 5 4
1999 ............ 2 5 5.1 10 16 38 26 4 0.06
1998 ............ 2 2 8 11 2,9 27 4
1997 ............ 2 4 8 11 3.0 19 4
1996 ............ 0
1995 ............ 0
1994 ............ 0
1993 ............ 0
1992 ............ 0
1991 ............ 0
1990 ............ 0
1989 ............ 0

Notem:ValuesbelowtheLimit of Detection(LoD)assumedto be½ LeD.
Meansand risksshownonlyfor yearswith datainall 12months.
RisksshownonlyforthosesubstanceswithP._fKC,.I.q_.

V

http:Hwww.arb.ca.eovlaqdltoxicslsiterJazeslDbsobo.html _9n lo_'€
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Appendix J
Screening Level Ecological Risk Assessment

A screening-level ecological risk assessment (ERA) was conducted for this remedial
investigation (RI) by the Navy to estimate the potential impacts of chemicals reported in
soil at Installation Restoration (IR) Program Site 31, Alameda Point, Alameda,
California. Figures and tables for this ERA are included at the end of this appendix.

The screening-level ERA is Tier I (Steps I and 2) of the Navy policy for conducting
ERAs (DON 1999, 2001) and employs existing data and conservative assumptions
regarding contaminant exposure to evaluate whether additional assessment is
warranted. Step I develops the screening-level conceptual model through problem
formulation and toxicity evaluation. Step 2 prepares the exposure estimate and risk
calculations.

The Navy policy is consistent with the Ecological Risk Assessment Guidance for
Superfund (U.S. Environmental Protection Agency [EPA] 1997) of the EPA. The Navy
Tier I process is analogous to Steps I and 2 of the Superfund guidance, which also
results in a screening-level ERA.

_, The State of California has also prepared guidance documents pertaining to ERAs
(Cal/EPA 1996a,b). The Navy Tier I process is similar to the first two components of
the California process (Scoping Assessment and Phase I Predictive Assessment).
Following the process for ERA described in the Navy policy (DON 1999, 2001) is
expected to be consistent with following the California process.

In the Navy Tier I process, the primary objective of Step I is to evaluate whether
complete exposure pathways exist between chemicals and selected ecological receptors
at IR Site 31. In Step 2 of the Tier I process, risks are estimated for those chemicals for
which complete pathways were identified. At the conclusion of the Tier I process, a
risk management decision is made regarding site status. The decision criteria identify
the following three possible outcomes of the Tier I screening-level ERA.

• IR Site 31 poses an acceptable risk and no further action is warranted;

• IR Site 31 poses a potentially unacceptable risk that requires additional
evaluation with a Tier 2-baseline ERA; and

• IR Site 31 poses a potentially unacceptable risk and accelerated site remediation
is warranted.

This risk assessment report also includes an evaluation of refined exposure estimates
described by EPA guidance (EPA 1997) and Step 3a of Navy policy (DON 1999, 2001).

J-1 Draft Final RI
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The supplemental refined evaluation is presented in addition to the screening-level
ERA (rather than as part of the screening-level ERA) and as an aid to the risk managers.
The refined exposure estimates use exposure factors that are more realistic for the site
than the most-conservative values used in Steps I and 2. This step provides a refined
list of chemicals of potential ecological concern (COPECs).

An ERA based on chemicals reported in groundwater is not included in this report; this
information is included in other reports (PRC and Versar 1996, ERRG 2004).

J1 Problem Formulation

Problem formulation evaluates the site characteristics, COPECs, fate and transport
factors for the COPECs, ecological habitats and representative organisms, threatened
and endangered species, and potential exposure pathways between COPECs and
ecological receptors.

J1.1 Site Location and Description

Alameda Point is located on the western end of Alameda Island, which is located along
the eastern margin of the San Francisco Bay near the city of Oakland in Alameda
County, California (Figure J-l). IR Site 31 is located at the eastern end of Alameda Point
and includes 24.9 acres of land. The land that is Alameda Point was created by filling
natural bay tidelands and offshore areas with dredge spoils from the Oakland Estuary
(now the Oakland Inner Harbor), Seaplane Lagoon, and the San Francisco Bay.

IR Site 31 is bounded to the north by IR Sites 25 and 30, to the east and south by non-
Navy property (the former Fleet Industrial Supply Center [FISCA], Oakland Alameda
Annex and Alameda Facility [Annex]) (Figure J-2). The site is currently a residential
setting. Adjacent land is residential and schools.. The Navy formerly used this site for
residential purposes as well as for parking and storage.

The site is primarily covered by pavement and buildings (Figure J-3). A portion of the
site is occupied by landscaped vegetation such as shrubs and grass lawns.

The ground surface at IR Site 31 is fiat, with an approximate elevation of 10 feet above
mean sea level (MSL). Depth to groundwater at the site ranges from 5 to 9 feet bgs. No
naturally occurring surface water bodies exist on Alameda Point.

J1.2 Ecological Setting

This section describes biological habitats; representative organisms; and rare,
endangered, or threatened species in the vicinity of IR Site 31. Habitat descriptions are
based on information presented in the California Wildlife Habitat Relationships System
(CDFG 2001; Sawyer and Keeler-Wolf 1995; Mayer and Laudenslayer, Jr. 1988).
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J1.2.1 Ecological Habitats at IR Site 31

The following ecological habitats occur within a 1-mile vicinity of IR Site 31.

• Barren habitat occurs at IR Site 31 as bare soil, paved areas, and buildings; and
on adjacent land at Alameda Point and in the cities of Oakland and Alameda as
roads, parking areas, buildings, and runways;

• Urban habitat occurs at IR Site 31 and on adjacent land at Alameda Point and in
the cities of Oakland and Alameda as ornamental shrubs, trees, and landscaped
areas;

• Nonnative grassland habitat occurs on Alameda Point far to the west of IR
Site 31; and

• Estuarine habitat occurs in portions of San Francisco Bay, such as the Oakland
Inner Harbor to the north of Alameda Point, Seaplane Lagoon to the southwest
of IR Site 31, and the main San Francisco Bay to the south of Alameda Point.

Barren habitat generally offers little value to wildlife; it may serve as a corridor between
other habitats or as a place of brief resting, but it is not a significant place of shelter.

Urban habitat generally supports few wildlife species due to human disturbances and
limited vegetation. Vegetation includes grass lawns, ornamental trees, and landscaped

_, shrubs. Typical animal representatives of the urban habitat include the house finch
(Carpodacusmexicanus), house sparrow (Passerdomesticus), American robin (Turdus
migratorius), red-winged blackbird (Agelaius phoeniceus), scrub jays (Aphelocoma
californica),California ground squirrel (Spermophilus beecheyi),and feral cats. In
addition, raccoon (Procyon lotor), striped skunk (Mephitis mephitis), and Virginia
opossum (Didelphis virginiana) may occur occasionally.

Nonnative grassland habitat offers shelter, forage, and nesting opportunities for a
variety of animal species. The northern harrier (Circus cyaneus), killdeer (Charadrius
vociferus), California horned lark (Eremophilaalpestris), and burrowing owl (Athene
cunicularia) are avian species that nest in the grassland habitat of Alameda Point. Avian
predators occurring in the grassland habitat include the red-tailed hawk (Buteo
jamaicensis), northern harrier, American peregrine falcon (Falcoperegrinus anatum),
white-tailed kite (Elanus leucurus), and American kestrel (Falcosparverius). Prey species
occurring in the grassland habitat include the rock dove (Columba livia), mourning dove
(Zenaida macroura), black-tailed hare (Lepus californicus), rabbit (Sylvilagus yqoridanus),
and California ground squirrel. Raccoon, striped skunk, and Virginia opossum may
forage in the grassland region. Small areas of scrub habitat occur within the grassland
habitat.
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Estuarine habitat of San Francisco Bay exists in the intertidal and subtidal zones along
the shoreline of Alameda Point and nearby areas. To the north of Alameda Point is the
San Francisco Bay waterway known as the Oakland Inner Harbor, approximately 300
meters north of IR Site 31. An embayment known as Seaplane Lagoon is located
approximately 1200 meters to the southwest of IR Site 31. The main body of San
Francisco Bay is adjacent to the southern margin of Alameda Point. Predominant
vegetation includes eelgrass (Zostera marinara), various marine algae, and
phytoplankton. The estuarine habitat supports numerous invertebrates, including
polychaete worms, amphipod crustaceans, clams, snails, and crabs. Representative fish
species include topsmelt, anchovy, surfperch, and gobies. Numerous other fish species
are also present. Fish and invertebrates occurring in the estuarine habitat represent a
food source for many birds, including the California least tern, California brown pelican
(Pelecanus occidentalis californicus), western grebe (Aechmophorus occidentalis), and
western snowy plover (Charadrius alexandrinus nivosus).

J1.2.2 Threatened, Endangered, and Of-Concern Species

Special-status species for the screening-level ERA at IR Site 31 are those plant and
animal species that are classified as threatened, endangered, or species-of concern by
state or federal agencies, and that are known to occur or have the potential to occur in
the terrestrial or aquatic habitats in the vicinity of IR Site 31 (CDFG 2002a,b,c,d). Table
J-1 provides a list of these special-status species for Alameda Point. Local
environmental impact reports were used to determine the likelihood of these species
occurring at or in the vicinity of Alameda Point (LSA 2001, WRT 2002). Because of the
barren and urban habitat at IR Site 31, the listed species are unlikely to occur at the site.

Point Reyes bird's-beak (Cordylanthus maritimus palustris), a small annual herb that
grows along the fringe of coastal salt marshes, is a federally listed endangered species
and has not been reported at Alameda Point since 1917. According to historical records,
the grassland and scrub plant species Santa Cruz tarplant (Holocarphamacradeni),
Kellogg's horkelia (Horkeliacuneata sericea),Contra Costa goldfields (Lasthenia
conjugens), and Adobe sanicle (Sanicula maritima) have also not been observed in the
area for many years. It is therefore unlikely that these species will occur at Alameda
Point. In fact, none of the plant species on state or federal lists were reported in
vegetation surveys at Alameda Point in 1995 and 1997 (TtEMI 2003).

Steelhead (Oncorhynchus mykiss) and Chinook salmon (Oncorhynchus tshawytscha)
traverse the San Francisco Bay during migration from the ocean to the Sacramento River
delta and freshwater rivers and streams (USACE et al. 1998). Green sturgeon (Acipenser
medirostris) occur primarily in the northern portion of San Francisco Bay (San Pablo and
Suisun Bays) and spawn in the rivers (USACE et al. 1998). Steelhead, salmon, and
sturgeon may occasionally occur in the vicinity of Alameda Point.
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The Alameda whipsnake (Masticophus lateraliseuryxanthus) occurs primarily in scrub
_' habitat and occasionally in grassland habitat. The Alameda whipsnake has not been

observed at Alameda Point and is unlikely to occur there due to limited habitat.

Occasional observations of marine mammals such as seals and sea lions, including the
Steller sea lion (Eumetopias jubatus), have been recorded in the area near Alameda Point.
The Steller sea lion is not expected to occur regularly near Alameda Point. The salt
marsh harvest mouse and salt marsh wandering shrew (Sorex vagrans halicoetes) inhabit
salt marshes, but neither has been observed at Alameda Point. No salt marsh harvest

mice were reported during a biological survey in 1995 (TtEMI 2003). The San Francisco
dusky-footed woodrat (Neotomafuscipes annectens) and Alameda Island mole (Scapanus
latimanus parvus) are unlikely to occur at IR Site 31, based on infrequent sightings in the
past. The California mastiff bat (Eumops perotis californicus) and Townsend's western
big-eared bat (Corynorhinus townsendii townsendii) may occur at Alameda Point roosting
in abandoned buildings, but are unlikely to occur at IR Site 31.

Several sea birds, shore birds, and salt marsh birds such as the western snowy plover,
California least tern, double-crested cormorant, California brown pelican, California
clapper rail, California black rail (Laterallus jamaicensis coturniculus), salt marsh common

yellowthroat, and Alameda song sparrow occur or may potentially occur at Alameda
Point. However, the shore birds and marsh birds are not expected to occur at IR Site 31
because they prefer a salt marsh habitat. The sea birds such as cormorant, pelican, and
tern may forage for fish in the bay at Oakland Inner Harbor or Seaplane Lagoon.
Several birds occur in the grassland or scrub habitat areas of Alameda Point; these birds
include the northern harrier (Circus cyaneus), merlin, burrowing owl, California horned
lark (Eremophilia alpestris actia), loggerhead shrike (Lanius ludovicianus), white-tailed kite
(Elanus leucurus), and American peregrine falcon.

J1.3 Identification of COPECs

Results from previous investigations at IR Site 31 indicate the presence of various
organic and inorganic chemical compounds in soil. Soil samples have been analyzed
for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
pesticides, polychlorinated biphenyls (PCBs), and metals. Many of the reported SVOCs
were polynuclear aromatic hydrocarbons (PAHs). Any chemical reported in at least
one soil sample collected at IR Site 31 was included as a COPEC.

COPECs were identified from the verified and validated analytical data collected
during this RI and previous investigations, except for the PAH data from the
environmental baseline survey (EBS),which were not used because of elevated
detection limits. These data were replaced with more current data from the PAH
assessment (BEI 2004a,b).
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No chemicals were excluded based on comparison to background or other screening
criteria. Statistical comparison of metals concentrations in IR Site 31 soil to background
concentrations are presented in Section 4 and Appendix H of the RI.

For screening-level ERA, COPECs in soil are typically identified using analytical data
collected from soil samples located between 0 foot and 6 feet bgs (Cal/EPA 1998). The
sampling approach included soil to depths near groundwater, which is shallow at
Alameda Point. Therefore, COPECs in soil were identified using analytical data
collected from soil samples located between 0 and 8 feet bgs. The sample depth
midpoint did not exceed 6 ft for any sample; i.e. the deeper samples were collected with
a top-depth of 4 ft and a bottom-depth of 8 ft, and a top-depth of 5 ft and a bottom-
depth of 7 ft. The initial COPEC list for soil includes all chemical compounds that were
reported at least once at a concentration greater than the detection limit (Table J-2).
Compounds not reported above detection limits were eliminated as COPECs.
Descriptive statistics are presented for the initial COPECs.

The most frequently identified chemicals are metals and PAHs. VOCs, SVOCs (other
than PAHs), pesticides, and PCBs were reported in 10 percent or fewer of the soil
samples. Fifteen metals were found to exceed Alameda Point background population
concentrations (Appendix H). The maximum and average concentrations of commonly
detected metals are higher in the upper 4 feet compared to the depth interval between 4
and 8 feet. This suggests that the majority of soil with metals above background was
imported to IR Site 31 during construction of the Marina Village Housing that was
completed in 1993. There is no horizontal pattern to higher levels of metals indicating a
relationship with fill material and not a specific release.

Six soil samples were not included in the data used for COPEC identification because
the data were not received from the laboratory until after this step had been completed.
However, all of the detected compounds reported for these six soil samples (thirteen
metals and methylene chloride) are on the list of COPECs based on analysis of the
initial data set.

J1.4 Contaminant Fate and Transport

Fate-and-transport information describes how chemicals degrade and where they travel
in the environment when they are intentionally or unintentionally released. Chemicals
in the environment are analyzed in terms of a modeling system that indicates not only
how the chemicals move through air, water, and soil (transport), but also how the
chemicals change in the presence of other chemicals and particles (fate).

Physical processes influencing contaminant fate and transport include diffusion
(e.g., random movement of molecules) and advection (e.g., flow of groundwater to
surface water). Soil erosion, sedimentation, and sediment resuspension describe the
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sequestering or transport of soil and sediment particles to which contaminants may be
sorbed. The flat surface of IR Site 31 is essentially all paved. Therefore, soil erosion to
the lagoon or bay is unlikely.

Chemical processes that affect contaminant fate and transport include various chemical
reactions. Acid-base reactions affect the chemical form of the contaminant;

precipitation reactions can result in sequestering of contaminants with carbonates,
hydrous oxides, and sulfides; and oxidation-reduction reactions can alter the chemical
form or speciation of a contaminant. Sorption reactions are dependent on the
hydrophobic properties of contaminants and the likelihood of sorption of contaminants
to soil and sediment particles; these reactions affect bioavailability and toxicity.
Volatilization, hydrolysis, photolysis, and ligand complexation can also affect the
persistence and properties of contaminants.

Biological processes may also affect contaminant fate and transport. Biotransformation
is a chemical reaction occurring within an organism that alters the chemical form of a
contaminant. Contaminants may transfer from the atmosphere, water, soil, and
sediment to biota in the process of bioaccumulation.

VOCs in groundwater degrade slowly compared to the rate of volatilization of these
compounds from surface water, soil, and sediment in to the atmosphere. Rates of
degradation in the atmosphere are compound-specific, ranging from slow to rapid
depending on rates of photooxidation. Bioconcentration of VOCs is not a significant
process for aquatic or terrestrial organisms.

PAHs are composed of various combinations of fused benzene rings. Properties of
PAH compounds vary with molecular weight. Higher-molecular-weight compounds
are generally less mobile and less toxic than lower-molecular-weight compounds.
PAHs in the atmosphere, water, or soil and sediment become associated with
particulate material. PAHs in sediment and soil may transfer to plants or other biota.
Environmental degradation occurs by chemical oxidation, photooxidation, and
biological transformation. Soil- and sediment-bound PAHs can persist for an extended
time. Biological transformation is likely the final fate of PAHs.

Pesticides generally have a cyclic structure and are characterized by the inclusion of
chlorine atoms. The pesticides are persistent nonpolar organic compounds that exhibit
high solubility in lipids. The pesticides adsorb strongly to soil or sediment particles.
Volatilization, photolysis, and oxidation rates vary among the pesticides depending on
structure; these are generally not significant pathways. Because of their lipophilic
character the pesticides strongly bioaccumulate as well as biomagnify.

Metals vary widely in chemical form and properties; however, metals differ from
organic compounds because none degrade in the environment, many exist naturally in
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soil and sediment, and a few are essential nutrients for living organisms. The fate of
metals in the environment is primarily dependent on sorption, chemical speciation,
complexation, biotransformation, and bioaccumulation. Metals occurring in soil and
sediment may be sorbed to particles (silt- and clay-size), bound in a ligand complex,
bound in a precipitate (sulfides), or may exist in a free ionic state. Organisms can easily
bioaccumulate available metals.

J1.5 Exposure Pathway Analysis

Exposure pathway analysis evaluates the potential for contact between the chemical
compounds reported in IRSite 31 soil and the ecological receptors that are
representative of the ecosystem at (or potentially at) the site.

Exposure of terrestrial organisms to soil at IR Site 31 is considered a potential
occurrence. Potential exposure of terrestrial organisms to chemical compounds may
occur by direct contact, inhalation, incidental soil ingestion, and ingestion of food items
that have absorbed site contaminants. Exposure by direct (e.g., dermal) contact and
inhalation is not readily estimated or evaluated for ecological receptors; exposure by
ingestion is assumed to be a more significant contributor to total exposure than
exposure by direct contact or inhalation. Therefore, direct contact and inhalation
exposures for terrestrial receptors will not be evaluated in this risk assessment.

J1.6 Conceptual Site Model

The conceptual side model (CSM) can be described as a representation of the known,
expected, and/or predicted relationships between site COPECs and ecological
receptors. The CSM, based on current knowledge about IR Site 31, identifies the
following:

• Contaminant sources;

• Fate and transport mechanisms;

• Exposure pathways; and

• Ecological receptors.

IR Site 31 investigations have reported the presence of VOCs, SVOCs, PAHs, pesticides,
PCBs, and metals in soil. These are potential contaminates that could affect the
ecological habitats and associated organisms occurring at IR Site 31.

Fate-and-transport mechanisms exist that provide models for potential exposure of
terrestrial organisms to COPECs. Soil COPECs generally maintain persistent forms and
stable concentrations by bonding with soil particles and materials. These soil COPECs
may migrate with soil erosion patterns and may bioaccumulate in local biota. Transfer
of soil COPECs to the biota of lower trophic levels (e.g., vegetation, invertebrates, and
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small mammals) is estimated using bioaccumulation factors (BAFs). A BAF is a ratio of
the concentration of a chemical compound in biota (e.g., plants) to the concentration in
soil. Transfer to biota of higher trophic orders (e.g., predators) is estimated using
receptor-specific exposure factors.

Representative terrestrial receptors for IR Site 31 were selected based on a conservative
review of current site conditions, reuse plans, and potential habitat. The site currently
includes residential areas; it is currently covered primarily by paved surfaces and
buildings. The City of Alameda General Plan indicates the IR Site 31 area as "Medium-
Density Residential" (LSA 2002). Adjacent sites of Alameda Point have been identified
as residential. No native or natural habitat occurs or is expected to occur at IR Site 31
due to active human activities.

Receptors that would be representative of lower trophic levels such as plants or soil
invertebrates are not applicable to IR Site 31 because the current and expected site
conditions do not include areas that would represent habitat areas for these receptors.
Current and expected vegetation would be limited to small landscaped areas.

This screening-level risk assessment evaluates birds and mammals of the major
terrestrial feeding guilds as potential ecological receptors (Figure J4). Assessment
endpoints include growth and reproduction of omnivorous and herbivorous mammals,
and omnivorous, invertebrate-feeding, and carnivorous birds. Exposure endpoints are

_, hazard quotients for the following representative species. The deer mouse is a
representative species for omnivorous mammals. The California ground squirrel is a
representative species for herbivorous mammals. The Alameda song sparrow is a
representative species for avian receptors that feed on a combination of invertebrates
and plant material. The American robin is a representative species for avian receptors
that feed primarily on terrestrial invertebrates. The red-tailed hawk is a representative
species for avian predators (raptors) that feed on small mammals.

J2 Ecotoxicity of COPECS

COPECs were evaluated with ecotoxicity estimates. These values are preferentially
based on a no-effect level for chronic exposures.

COPECs identified in soil are known or suspected to cause various adverse responses in
terrestrial wildlife. Guideline toxicity reference values (TRVs) originally prepared by
the Navy and the EPA Region 9 Biological Technical Assistance Group (BTAG) (EFA-
West 1998) are included in ERA guidance documents by California Environmental
Protection Agency (2000, 2002b). Wildlife TRVs are presented as an upper estimate and
a lower estimate of effect thresholds. The low-TRV, based on no-observed-adverse-
effect-level (NOAEL) data, represents a threshold below which no adverse effect is
expected. The high-TRV, based on an approximate midpoint of the range of effect
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levels, represents a threshold at which an adverse effect is likely to occur. TRVs used in
this screening-level ERA are low-TRVs unless otherwise noted.

For compounds without a Navy-BTAG TRV, a TRV was selected from the scientific
literature. If literature-based values were not chronic NOAEL values, a factor of 0.1 was
used to convert to a chronic value, and a factor of 0.1 was used to convert to a NOAEL

value, as necessary (Calabrese and Baldwin 1993). If an avian TRV was unavailable for
a COPEC, the mammalian TRV was used with an adjustment factor of 0.1. TRVs are
listed in Table J-3 for mammals and in Table J-4 for birds.

If the difference in body weight was more than two orders of magnitude (Cal/EPA
1999), wildlife TRVs were adjusted for the difference in sensitivity between test species
(usually standard laboratory animals) and selected ecological receptors for the site
(Table J-5). An allometric adjustment was used for mammalian and avian species
(Sample and Arenal 1999) based on body weights of the test species described in the
scientific literature. Scaling factors presented by Sample and Arenal (1999) indicate that
mammalian sensitivity increases with increased body weight, and avian sensitivity
increases with decreased body weight.

For mammals, TRVs were calculated using

TR Vwna,¢e=NOAEL,es,*(BW,es,/BWw,,a,¢_y_-0,941

For birds, TRVs were calculated using

, I--1.2]

TRVwi,al_= NOAEL,es, (BWte,,/BWwadlce)I

where:

TRVwildlife = toxicity reference value for wildlife species

NOAELtest = no observed adverse effect level for test species

BWtest = body weight for test species

BWwildlife = body weight for wildlife species

J3 Exposure Estimate

Exposure estimates represent the quantity of COPECs to which the representative
ecological receptors are exposed.
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J3.1 Soil COPEC Concentrations
_,

Exposure estimates for wildlife were developed from reported soil concentrations for
COPECs at IR Site 31. Maximum concentrations reported for each soil COPEC were
assumed to represent the concentration throughout the site. Soil COPECs for IR Site 31
are listed in Table J-2.

Six soil samples were not included in the data used to develop exposure concentrations
because the data were not received from the laboratory until after this step had been
completed. However, maximum concentrations for all of the detected metals
compounds reported for these six soil samples were less than the maximum
concentrations developed based on analysis of the initial data set. The methylene
chloride maximum detected concentration reported for these six soil samples were
greater than the maximum concentrations developed based on analysis of the initial
data set. This will be addressed in the uncertainty analysis.

J3.2 COPEC Concentrations in Terrestrial Biota

Tissue residue concentrations of the COPECs in prey species for IR Site 31 were
estimated using soil-to-plant, soil-to-invertebrate, and soil-to-small-mammal BAF
values (Table J-6).

J3.2.1 Soil-to-Plant Bioaccumulation Factors

Soil-to-plant BAF values for some inorganic COPECs were developed at Oak Ridge
National Laboratory (ORNL). Median values were selected from those developed by
Bechtel Jacobs Company LLC (BJC1998), Efroymson et al. (2001), and Baes et al. (1984).
Soil-to-plant BAF values for organic COPECs were estimated using Equation 5 of Travis
and Arms (1988):

Log soil-to-plant BAF = 1.588 - (0.578 * Log Kow)

where:

Kow = octanol-water partition coefficient

J3.2.2 Soil-to-Invertebrate Bioaccumulation Factors

Soil-to-invertebrate BAF values for some inorganic COPECs were developed at ORNL.
Median values were selected from Sample et al. (1998a, 1999). The BAF values for
antimony and thallium were selected from values recommended by EPA (1999). BAFs
for pesticides and PCBs were estimated with median uptake factors for PCBs (Sample et
al. 1999). BAF values for PAHs were selected from Beyer and Stafford (1993). The BAF
values for SVOCs were estimated with the median uptake factor for 2,3,7,8-
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tetrachlorodibenzo-p-dioxin (Sample et al. 1999). BAF values for VOCs were estimated
using the equation of Southworth et al. (1978):

Log soil-to-invertebrate BAF = (0.819 * Log Kow)- 1.146

where:

Kow = octanol-water partition coefficient

J3.2.3 Soil-to-Small-Mammal Bioaccumulation Factors

Soil-to-small-mammal BAF values for some inorganic COPECs were developed at
ORNL. Median values were selected from Sample et al. (1998b). Because BAF values
for antimony, beryllium, and molybdenum were not available, a BAF value of I was
assumed. Soil-to-small-mammal BAF values for organic COPECs were estimated using
the median value for 2,3,7,8-tetrachlorodibenzo-p-dioxin from Sample et al. (1998b).

J3.3 Exposure Factors

Exposure factors for the ingestion pathway for terrestrial wildlife include ingestion rate,
body weight, and site-use factors. These exposure factors are specific for each
ecological receptor evaluated. Fractional intake, the dietary component, is specific for
each receptor and ingested medium (food type). Gastrointestinal assimilation efficiency
and bioavailability are specific to each receptor, ingested medium, and chemical
compound. For this screening-level risk assessment, conservative assumptions are used
for assimilation efficiency and site-use factors (values set to 1). The receptors are
assumed to experience no reduction in bioavailability and are also assumed to feed only
at an area influenced by conditions at IR Site 31.

Exposure factors (Table J-7) were selected from available scientific literature, such as the
EPA Wildlife Exposure Factors Handbook (EPA 1993) and the California Wildlife
Biology Exposure Factor and Toxicity database (Cal/EPA 2002a). Minimum values
were used for body weight. Since little data are available for ingestion rates for the
representative receptors, maximum ingestion rates are estimated from maximum body
weight values with predictive equations (Nagy 2001).

Exposure dose was calculated with the following formula for each receptor and
COPEC:

/=1

_-'[C* BAF_*IR* FI, *AE* SUF]
Dose= k

BW

where:
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Dose = daily dose of COPEC per receptor; value is expressed as
m gchemical/ kgBw-day

C = concentration in medium (soil or water) using the maximum
concentration, expressed as mgche,nical/kgsoiMryweight (dw) or
m gchemical/ Lwater

BAFi = media-to-biota bioaccumulation factor, expressed as
kgsoildw/kgbiota dw or Lwater/kgbiota dw

IR = receptor-specific ingestion rate, expressed as kgfo0adw/day

FIi = receptor-specific fractional intake rate for each ingested item
(including incidental soil and food items); dietary composition

AE = chemical-specific gastrointestinal absorption efficiency
(bioavailability) for each ingested medium (including soil and food
items) for each representative species; value has no units; value
assumed at 1

SUF = site use factor, receptor specific; value has no units; value assumed
at I

_' /, k = identifier and number of ingested media types (i.e., soil, food types)

BW = body weight of the animal, expressed as kgBw

J4 Risk Estimation

The risk for potential ecological receptors is estimated by the hazard quotient (HQ),
obtained by dividing the exposure dose estimate by the TRV.

Dose
HQ=--

TRV
where:

HQ = hazard quotient

Dose = daily exposure dose for a COPEC, milligrams per kilogram per day
(mg/kg-day)

TR V = toxicity reference value, mg/kg-day
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Hazard index (HI) values were calculated to assess the potential for a cumulative effect
from multiple COPECs having similar modes of action. The HI was calculated as the
sum of all of the individual HQ values for a group of COPECs (e.g., metals, PAHs).

The screening-level risk estimate for IR Site 31 assumes that the site could be occupied
by a natural habitat in the future. Table J-8 lists the HQ (HQ-Low based on low-TRV)
for each soil COPEC and potential terrestrial wildlife receptor (mammals and birds).
Most of the HQ values for organic chemicals are less than or equal to 1, indicating that
those COPECs are unlikely to represent an ecological risk for terrestrial wildlife. Nine
PAH compounds, two pesticides, and most metals are presented with HQ values
exceeding 1, indicating potentially unacceptable ecological risk. The COPECs with the
highest HQ values from the five representative wildlife receptors are lead (HQ 900) and
nickel (HQ 800). Potential risk to terrestrial wildlife receptors should be further
evaluated with refined exposure point concentrations (EPCs) and refined exposure
factors for the representative receptors.

J5 Uncertainty Analysis

Some uncertainties are inherent in the risk assessment process, while other uncertainties
result from limitations of the studies upon which the assessment is based. It is
important to identify the sources and effects of uncertainty in the risk assessment to
provide defensible hazard assessments and impact evaluations and to minimize
subjective interpretation of the nature and degree of potential hazards posed by
COPECs. Most assumptions in the ERA process are intentionally conservative, so that
the risk assessment more likely overestimates than underestimates the potential hazard
for ecological receptors.

Assumptions must be made in assessments of exposure and risk when values are
unknown or when multiple values are possible. The qualitative effects of the major
assumptions in this risk assessment are discussed in the following subsections.

J5.1 Selection of Chemicals of Potential Ecological Concern

Some uncertainty exists in the selection of COPECs for a site. The sampling procedures
and analytical methods used in this RI adhered to standard protocols and likely
reported the COPECs for IR Site 31 appropriately. A large number of soil samples were
analyzed and the number of COPECs is not likely underestimated.

J5.2 Exposure Pathways

This risk assessment did not take into account other potential exposure pathways such
as inhalation and dermal contact. Little data regarding these two exposure pathways
are available (site-specific and/or in the scientific literature). The dermal contact
pathway was not evaluated quantitatively. It is possible that exposures to COPECs at
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the site may have been underestimated for the selected receptors; however, the
ingestion routes tend to be the significant drivers of exposures. Because it is impossible
to account for all potential exposure pathways by all receptors, there may have been an
underestimation of hazard for the selected receptors.

J5.3 Endpoint Receptor Selection

Uncertainty surrounds the selection of endpoints appropriate for the site because it is
not feasible to evaluate all species and communities potentially at risk. The ecological
endpoints selected for evaluation represent the broadest possible range of receptors
(including special-status ecological receptors) that could be addressed with sufficient
certainty to provide a basis for regulatory decision-making. Because of the wide range
of ecological receptors selected, it is unlikely that the hazard would be underestimated
for all the receptors potentially present at the site.

J5.4 Exposure Model

There are a number of caveats regarding the applicability, relevance, and usage of the
exposure model for terrestrial wildlife. The life histories of the prey species are of
critical importance for understanding the relationship of these species to the site and
their potential exposure to contaminated media at the site. The model used in this
assessment assumed that prey species would only be in contact with soil at this site.

J5.5 Exposure Estimates

Potential hazards of chemical exposures to the selected receptors are subject to
uncertainty as a result of simplifying the assumptions used to estimate exposure.

The exposure estimate assumed that the EPC of a COPEC reported from soil would be
consistent throughout the site area. The EPC is an estimation of a reasonable exposure
value based on the available data. For the screening-level ERA, the EPC was estimated
as the maximum measured value. This EPC would overestimate the exposure and the
risk.

Six soil samples were not included in the data used to develop exposure concentrations
because the data were not received from the laboratory until after this step had been
completed. However, the metals concentrations from these data would have no impact
on the estimated maximum concentration since none of the concentrations from these

six soil samples was greater than the maximum concentrations developed based on
analysis of the initial data set. The methylene chloride maximum detected
concentration reported for these six soil samples was greater by a factor of 3 than the
maximum concentrations developed based on analysis of the initial data set. This risk
characterization for methylene chloride would not change since the maximum reported
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HQ value is 0.004. An increase in the HQ value by a factor of 3 would give an HQ value
of 0.012, which is still well below 1.

Exposure parameters for the selected receptors are based on minimum body weight
values derived from the literature. Actual intake rates for the selected receptors are
likely smaller than those used in this ERA, resulting in an overestimation of potential
exposures to site COPECs.

Furthermore, assumptions regarding food items ingested by the selected receptors were
restrictive (e.g., a wildlife receptor consumes only a few representative food items at the
site) and did not account for a probable varied diet, resulting in an over- or
underestimation of the risk.

BAFs were used to estimate wildlife exposures from ingestion of contaminated prey.
The BAFs were taken from a review of scientific literature. Site-specific BAFs may be
over- or underestimated by the generalized values.

There are uncertainties associated with how extensively a receptor will use a site. In
this risk assessment, it was assumed that receptors would forage at IR Site 31
exclusively, which leads to an overestimation of the potential risk.

J5.6 Bioavailability

Because of the paucity of data on the amount of a chemical that may be bioavailable at
any one site, the food chain modeling assumed a 100 percent bioavailability for all
COPECs, compared with reference literature toxicity values. Exposure estimation
assumed that COPECs were completely bioavailable (which is unlikely under natural
conditions), resulting in an overestimation of hazard.

J5.7 Toxicity Reference Value Extrapolations

Uncertainties resulting from TRV extrapolation affect the evaluation of potential effects
on sensitive or protected species and consideration of the bioavailability and toxicity of
the forms of COPECs present at the site. Uncertainty can be introduced into the
estimation of wildlife toxicity using TRVs as a result of the following:

• Extrapolation from acute or subchronic exposure to chronic exposure duration;

• Extrapolation from a more toxicologically sensitive species than a selected
receptor;

• Extrapolation from lowest observed adverse effect level to NOAEL;

• Extrapolation across species of varying taxonomic relatedness, feeding habits,
and body size;

• Extrapolation from representative species to sensitive or protected species; and
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• Consideration of bioavailability, assimilation, and relative toxicity of chemical
_' forms used in toxicity testing versus forms occurring in nature.

The risk assessment implemented adjustment factors when these conditions were
encountered to minimize the likelihood of underestimating the risk.

J5.8 Uncertainty Analyses of Risk Characterization

The screening-level ERA overestimates the actual hazard of adverse ecological effects at
IR Site 31 because of the conservative nature of the assumptions used. For COPECs
with estimated exposures lower than the toxicity benchmark values, the probability of
significant ecological hazard is very low. Potential risk from chemical exposures that
exceed the toxicity benchmark values cannot be eliminated from consideration;
however, marginal exceedances of the benchmark values would suggest that significant
levels of risk at the population or community level are not likely.

J6 Refined Exposure Estimate (Step 3A)

This risk assessment includes a step for refined exposure estimates described by Step 3a
of Navy policy (DON 1999, 2001) and EPA guidance (EPA 1997). The refined exposure
estimate uses exposure factors that are more realistic for the site than the most-
conservative values used for Steps I and 2.

_' Only COPECs with HQ values or COPEC classes (PAHs) with HI values exceeding I in
the screening-level ERA (Step 2) were retained for further risk estimation using refined
exposure estimates under Step 3A. Since none of the VOC, SVOC, and PCB compounds
had HQ values exceeding I and none of the HI for these compound classes exceeded 1,
they were not included in the Step 3A evaluation. Beryllium was not included in the
Step 3A evaluation since its HQ did not exceed I after Step 2. The PAHs, pesticides,
and most metals were evaluated in the Step 3A evaluation.

J6.1 Soil COPEC Concentrations

The refined EPCs for soil COPECs are the 95th percentile upper confidence limit of the
arithmetic mean (95 percent UCL) representative of average exposures at IR Site 31
(Table J-2). The 95 percent UCL calculation was distribution dependent (Appendix I,
Section I4.3.1). The maximum detected concentration was used as the refined EPC if the
95 percent UCL exceeded the maximum detected concentration. For the calculations,
COPECs reported as not present at concentrations exceeding the detection limit were
included as values with a concentration of one-half the detection limit. Details of the 95

percent UCL calculation for each COPEC are presented in Appendix I. Concentrations
of inorganic COPECs were compared to background concentrations for Alameda Point
(Appendix H).
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Six soil samples were not included in the data used to develop the refined exposure
concentrations because the data were not received from the laboratory until after this
step had been completed. This will be addressed in the uncertainty analysis.

J6.2 Exposure Factors

Exposure factors for terrestrial wildlife (Table J-9) were refined to represent average site
specific conditions more closely for IR Site 31. Body weights, ingestion rates, and site
use factors were revised. The terrestrial site area was estimated as 10.1 hectares (24.9
acres).

J7 Refined Risk Estimation

Refined risk estimations were prepared for terrestrial wildlife receptors using the
refined exposure estimates for IR Site 31. The refined risk estimate assumes that the site
could be occupied by a natural habitat in the future.

During the refined risk estimation, inorganic COPECs with concentrations not
statistically greater than the Alameda Point background concentrations were eliminated
from further evaluation.

Table J-10 lists the refined HQ (refined HQ-Low based on low-TRV) for each soil
COPEC and potential terrestrial wildlife receptor (mammals and birds). One pesticide
and eleven metals are presented with refined HQ values exceeding 1, indicating
potentially unacceptable ecological risk. The COPECs with the highest HQ values from
the five representative wildlife receptors are lead (HQ 200) and nickel (HQ 100). The
refined HQ value did not exceed 5 for the other seven metals and the pesticide (4,4'-
DDE).

The refined HQ values for all of the PAHs and a few of the metals (arsenic, barium,
molybdenum, and thallium) did not exceed 1, indicating that these COPECs are
unlikely to represent an ecological risk for terrestrial wildlife. These compounds are
eliminated from further evaluation.

Two metals (antimony and beryllium) were not statistically greater than the
background concentrations and were eliminated from further evaluation.

J8 Uncertainty Analysis - Refined Exposure Estimates

For the refined exposure risk estimates, somewhat less conservative estimates were
used for the exposure parameters. The soil EPCs were estimated with the 95% UCL of
the arithmetic mean. The refined soil EPCs likely overestimate the exposure and risk,
but not as much as the EPCs based on maximum concentrations.
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Six soil samples were not included in the data used to develop the refined exposure
concentrations because the data were not received from the laboratory until after this
step had been completed. These data included many metals compounds which were
already represented by a large number of samples. It is likely that these data would
have minor impact on the calculated EPC value. The data also included one organic
compound, methylene chloride, which was eliminated as a COPEC during the Tier 1
Steps I and 2.

Refined exposure factors for the selected avian and mammalian ecological receptors
were based on average body-weight estimates. These exposure factors may over- or
underestimate the exposure and risk. The exposure estimate was also refined based on
a receptor foraging for a portion of time at the site, based on average foraging ranges
published in the literature. Actual foraging ranges for the selected receptors are
unknown, which may lead to an over- or underestimation of hazard for those receptors.

The refined exposure risk estimates more likely overestimate than underestimate the
actual hazard of adverse ecological effects at IR Site 31 because of the conservative
nature of the assumptions used. A few of the exposure parameters are as likely to
overestimate as underestimate the exposure and risk, but the likelihood of
overestimating the exposure that is associated with the majority of the exposure
parameters leads to an overall likelihood of overestimating the exposure and risk. The
conservative estimates of potential toxic effects were the same for the screening-level
ERA as for the refined exposure risk estimates.

The risk characterization over estimates the current potential ecological risk since
residences occupy the site rather than a natural habitat. Ecological receptors would use
the site under current conditions much less than if a natural habitat were in place. To
provide an estimate of potential ecological risk relevant to the current site conditions, a
SUF of 0.1 can be applied to each representative ecological receptor. HQ values
presented in Table J-10 can be adjusted by a factor of 0.1 to account for this assumption.
This factor is generally appropriate because most of the ecological receptors have been
modeled thus far with a SU F of 1. Applying the 0.1 SUF to the Table J-10 HQ would
eliminate most COPECs from concern. The remaining COPECs would have lower HQ
values (lead 20 and nickel 10).

J9 Risk Characterization and Summary

After Tier I Steps I and 2, this screening-level ERA indicated several organic and
inorganic soil compounds as representing potentially unacceptable ecological risk to
terrestrial wildlife. The aquatic life at the nearby Oakland Inner Harbor is not expected
to have unacceptable risk based on exposure to soil compounds since most of the site is
paved and runoff and groundwater transport are considered incomplete pathways.
Exposure estimates were further analyzed according to the procedures of Step 3a to
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refine the COPEC list including comparison to background. The refined risk estimates
indicated potentially unacceptable ecological risk to terrestrial wildlife receptors from
one organic and 10 inorganic soil COPECs.

Evaluation of the HQ values for background concentrations suggest that a portion of
the potential risk to terrestrial receptors from IR Site 31 soil is accounted for by the
background concentrations (Table J-11). Background concentrations of lead represent a
maximum refined HQ of 100, which is approximately one half of the maximum refined
HQ calculated for the site. Background concentrations of nickel represent a maximum
refined HQ of 30, which is approximately one third of the maximum refined HQ
calculated for the site.

The apparently unacceptable potential ecological risk to terrestrial receptors, as
indicated by refined HQs ranging up to 200 for potential risk to the sparrow due to lead
exposure from ingestion of soil invertebrates and incidental soil, may overstate the
actual potential for ecological hazards at IR Site 31. Terrestrial receptors such as the
sparrow were selected as a conservative representation of ecological receptors
potentially occurring at the site. The risk characterization is most applicable if the site
were converted to a natural ecological habitat. Continued current site use as a
residential area limits the potential use of the site by ecological receptors because
human activity is avoided by ecological receptors and the site surface is nearly
completely paved or occupied by buildings. Little current ecological risk to terrestrial
receptors is likely to exist due to the residential use and the absence of suitable natural
habitat.

Due to the overestimation of the potential ecological risk at the site by this screening-
level ERA and the unlikelihood of future development of terrestrial habitat at the site,
no further investigation or assessment of ecological risk for soil at IR Site 31 is
recommended.
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Table J-1

Special-Status Species Occurring or
Potentially Occurring in the Habitats of Alameda Point

Scientific Name Common Name Status

Plants

Cordylanthus maritimus palustris Point Reyes bird's-beak CNPS-1B

Holocarphamacradenia Santa Cruz tarplant FT/SE

Horkelia cuneata sericea Kellogg's horkelia CNPS-1B

Lasthenia conjugens Contra Costa goldfields FE/CNPS-1B

Sanicula maritime Adobe sanicle SR

Fish

Acipenser medirostris Green sturgeon FSC/CSC

Eucyclogobius newberryi Tidewater goby FE/CSC

Hypomesus transpaciJ_'cus Delta smelt FT/ST

Oncorhynchus mykiss Steelhead FT/CSC

Oncorhynchus tshawytscha Chinook salmon, winter run FE/SE

Spirinichus thaleichthys Longfin smelt FSC/CSC

Reptiles

Masticophis lateraliseuryxanthus Alameda whipsnake FT/ST

Mammals

Corynorhinus townsendii
townsendii Townsend's western big-eared bat FSC/CSC

Eumetopias jubatus Steller sea lion FT

Eumops perotis californicus California mastiff bat FSC/CSC

Neotomafuscipes annectens San Francisco dusky-footed woodrat FSC/CSC

Reithrodontomys raviventris Salt marsh harvest mouse FE/SE

Scapanus latimanus parvus Alameda Island mole FSC/CSC

Sorex vagrans halicoetes Salt marsh wandering shrew FSC/CSC

Birds

Athene cunicularia Burrowing owl FSC/CSC

Charadrius alexandrinus nivosus Western snowy plover FT/CSC

Circus cyaneus Northern harrier CSC

Elanus leucurus White-tailed kite FSC/CFP
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Table J-1 (continued)

Special-Status Species Occurring or
Potentially Occurring in the Habitats of Alameda Point

Scientific Name Common Name Status

Eremophilia alpestris actia California horned lark CSC

Falcocolumbarius Merlin CSC

Falco peregrinus anatum American peregrine falcon FSC/SE

Geothlypis trichas sinuosa Salt marsh common yellowthroat FSC/CSC

Lanius ludovicianus Loggerhead shrike FSC/CSC

Laterallus jamaicensis coturniculus California black rail FSC/ST

Melospiza melodia pusillula Alameda song sparrow FSC/CSC

Pelecanus occidentalis californicus California brown pelican FE/SE

Phalacrocorax auritus Double-crested cormorant CSC

Rallus longirostris obsoletus California clapper rail FE/SE

Sterna antillarum browni California least tern FE/SE

Acronyms/Abbreviations:
1B - plants rare, threatened, or endangered in California and elsewhere

CFP - California Department of Fish and Game - fully protected
CNPS - California Native Plant Society
CSC - California special-concern species
FE - federally listed - endangered
FSC - federal special-concern species
FT - federally listed - threatened
SE - California state listed - endangered
SR - California state listed - rare
ST - California state listed - threatened

V
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Table J-2

Soil COPECs for IR Site 31

Refined

COPEC Background Minimum Maximum Standard 95% Exposure FrequencyDetection Detection Mean Deviation UCL Point of
Comparison (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration, Detection

(mg/kg)
Volatile Organic Compounds b

benzene NA 1.00E-03 3.00E-03 2.59E-03 3.55E-04 2.73E-03 2.73E-03 2/120
methylene chloride

NA 8.00E-04 2.00E-03 2.55E-03 4.60E-04 2.74E-03 2.00E-03 5/120(dichloromethane)

xylenes, total NA 5.00E-04 3.00E-03 5.14E-03 9.16E-04 5.50E-03 3.00E-03 3/120
Semivolatile Organic Compounds b

phenol NA 2.00E-01 3.00E-01 1.33E+01 3.46E+01 2.70E+01 3.00E-01 2/120

Polynuclear Aromatic Hydrocarbons b

acenaphthene NA 2.30E-04 2.90E+00 1.87E-02 1.19E-01 3.92E-02 3.92E-02 454/646

acenaphthylene NA 1.60E-04 1.20E+00 1.86E-02 6.52E-02 2.98E-02 2.98E-02 515/646
anthracene NA 2.30E-04 5.00E+00 3.15E-02 2.13E-01 6.81E-02 6.81E-02 529/646

benzo(a)anthracene NA 2.30E-04 1.50E+01 1.03E-01 7.00E-01 2.24E-01 2.24E-01 574/646
benzo(b)fluoranthene NA 2.30E-04 1.20E+01 1.33E-01 6.26E-01 2.41E-01 2.41E-01 614/646

benzo(k)fluoranthene NA 2.40E-04 1.30E+01 1.05E-01 6.40E-01 2.15E-01 2.15E-01 560/646
benzo(g,h,i)perylene NA 3.40E-04 1.30E+01 1.62E-01 7.82E-01 2.96E-01 2.96E-01 596/646

benzo(a)pyrene NA 1.70E-04 2.10E+01 1.62E-01 1.04E+00 3.41E-01 3.41E-01 600/646

chrysene (1,2-benzphenanthracene) NA 1.90E-04 1.80E+01 1.49E-01 8.71E-01 2.98E-01 2.98E-01 599/646

dibenz(a,h)anthracene NA 2.30E-04 1.70E+00 2.91E-02 8.98E-02 4.45E-02 4.45E-02 539/646
fluoranthene NA 3.80E-04 3.50E+01 2.57E-01 1.93E+00 5.88E-01 5.88E-01 592/646

fluorene NA 1.70E-04 1.80E-01 1.46E-02 3.56E-02 2.07E-02 2.07E-02 496/646

indeno(1,2,3-c,d)pyrene NA 2.70E-04 1.40E+01 1.52E-01 7.82E-01 2.86E-01 2.86E-01 566/646

2-methylnaphthalene NA 2.40E-04 2.60E-01 1.60E-02 3.69E-02 2.23E-02 2.23E-02 520/646

naphthalene NA 2.40E-04 1.60E+00 2.33E-02 8.39E-02 3.77E-02 3.77E-02 538/646
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Table J-2(continued)

Soil COPECsfor IRSite 31

Refined

COPEC Background Minimum Maximum Mean Standard 95% Exposure FrequencyDetection Detection Deviation UCL Point of

Comparison (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration" Detection
(mg/kg)

phenanthrene NA 3.10E-04 2.40E+01 1.01E-01 9.55E-01 2.65E-01 2.65E-01 569/646

pyrene t NA 2.90E-04 4.70E+01 3.30E-01 2.64E+00 7.82E-01 7.82E-01 613/646
Pesticides

4,4'-DDD NA 4.00E-04 5.00E-03 8.85E-03 7.66E-03 1.19E-02 5.00E-03 3/123

4,4'-DDE NA 1.00E-04 3.00E-02 8.84E-03 7.88E-03 1.19E-02 1.19E-02 8/123
4A'-DDT NA 2.00E-04 2.60E-03 8.96E-03 7.68E-03 1.20E-02 2.60E-03 5/123

dieldrin NA 5.00E-04 5.00E-04 8.96E-03 7.68E-03 1.20E-02 5.00E-04 1/123

endosulfan sulfate NA 4.00E-03 4.00E-03 1.49E-02 1.28E-02 2.00E-02 4.00E-03 1/123

heptachlor NA 5.00E-04 5.00E-04 5.07E-03 4.35E-03 6.78E-03 5.00E-04 1/123

Polychlorinated Biphenyls
Aroclor 1016 NA 4.70E-02 4.70E-02 1.88E-02 2.87E-03 1.99E-02 1.99E-02 1/123

Aroclor 1260 NA 5.00E-03 2.00E-02 1.79E-02 2.95E-03 1.91E-02 1.91E-02 9/123

Metals

antimony <Bkgd 1.40E-01 3.20E+00 1.62E+00 1.19E+00 2.10E+00 2.10E+00 17/120

arsenic >Bkgd 2.30E+00 4.24E+01 1.06E+01 7.37E+00 1.17E+01 1.17E+01 120/120

barium >Bkgd 3.09E+01 4.76E+02 1.67E+02 1.05E+02 1.84E+02 1.84E+02 120/120

beryllium <Bkgd 6.50E-03 6.60E-01 1.98E-01 1.39E-01 2.53E-01 2.53E-01 75/120

cadmium >Bkgd 1.70E-02 1.50E+00 2.75E-01 2.19E-01 3.08E-01 3.08E-01 98/120

chromium >Bkgd 3.00E+00 1.97E+02 5.77E+01 3.86E+01 6.38E+01 6.38E+01 120/120

cobalt >Bkgd 5.50E+00 2.86E+01 1.49E+01 5.06E+00 1.57E+01 1.57E+01 120/120

copper >Bkgd 3.60E+00 1.18E+02 3.54E+01 2.09E+01 3.88E+01 3.88E+01 120/120

iron >Bkgd 1.05E+04 6.70E+04 3.39E+04 1.20E+04 3.86E+04 3.86E+04 120/120

lead >Bkgd 6.10E+00 1.68E+02 2.84E+01 3.07E+01 4.06E+01 4.06E+01 120/120
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( ( (
Table J-2 (continued)

Soil COPECs for IR Site 31

Refined

COPEC Background Minimum Maximum Standard 95% Exposure FrequencyDetection Detection Mean Deviation UCL Point of

Comparison (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration a Detection
(mg/kg)

mercury >Bkgd 1.30E-01 2.40E+00 6.24E-01 5.35E-01 7.06E-01 7.06E-01 97/120

molybdenum >gkgd 4.70E-01 2.50E+00 1.58E-01 2.77E-01 2.68E-01 2.68E-01 4/120
nickel >Bkgd 2.40E+00 4.74E+02 9.47E+01 1.02E+02 1.35E+02 1.35E+02 120/120

selenium >Bkgd 8.80E-01 3.10E+00 5.19E-01 5.88E-01 7.53E-01 7.53E-01 13/120

thallium >Bkgd 4.80E-01 3.70E+00 8.73E-01 9.07E-01 1.23E+00 1.23E+00 44/120

vanadium >Bkgd 2.09E+01 1.04E+02 4.85E+01 1.77E+01 5.12E+01 5.12E+01 120/120
zinc >Bkgd 2.75E+01 9.01E+02 1.03E+02 8.34E+01 1.37E+02 1.37E+02 120/120

Note:

a Refined exposure point concentration, the lower value of the 95 percent UCL and maximum detected concentration
b Organic compounds are grouped into categories according to toxicity assessment protocols used in the ecological risk assessment

Acronyms!Abbreviations:
95% UCL - 95 percent upper confidence level of the arithmetic mean, distribution dependent
>Bkgd - site data were statistically greater than the background data; see Appendix H for statistical analyses details
<Bkgd - site data were not statistically greater than the background data; see Appendix H for statistical analyses details
COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
IR - Installation Restoration (Program)
NA - not analyzed for statistical difference from background
mg/kg - milligrams per kilogram
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Table J-3

Mammalian Toxicity Reference Values

TRV Body

COPECa (mg/kg-day) Species Weight BTAG b Reference
(kg)

Volatile Organic Compounds
benzene 26.36 Mouse 0.03 Nawrot and Staples 1979
methylene chloride 5.85 Rat 0.35 NCA 1982
xylenes, total 2.1 Mouse 0.03 Marks et al. 1982
Semivolatile Organic Compounds
phenol 60 rat 0.35 NTP 1983
Polynuclear Aromatic Hydrocarbons
acenaphthene 50 Rat 0.2765 Navarro et al. 1991
acenaphthylene 50 Rat 0.2765 Navarro et al. 1991
anthracene 50 Rat 0.2765 Navarro et al. 1991

benz(a)anthracene 1.31 Mouse 0.0305 Neal and Rigdon 1967

benzo(b)fluoranthene 1.31 Mouse 0.0305 Neal and Rigdon 1967

benzo(k)fluoranthene 1.31 Mouse 0.0305 Neal and Rigdon 1967
benzo(g,h,i)perylene 1.31 Mouse 0.0305 Neal and Rigdon 1967

benzo(a)pyrene 1.31 Mouse 0.0305 BTAG Neal and Rigdon1967
chrysene 1.31 Mouse 0.0305 Neal and Rigdon 1967

dibenz(a,h)anthracene 1.31 Mouse 0.0305 Neal and Rigdon 1967
fluoranthene 1.31 Mouse 0.0305 Neal and Rigdon 1967
fluorene 50 Rat 0.2765 Navarro et al. 1991

indeno(1,2,3-cd)pyrene 1.31 Mouse 0.0305 Neal and Rigdon 1967

2-methylnaphthalene 50 Rat 0.2765 Navarro et al. 1991

naphthalene 50 Rat 0.2765 BTAG Navarro et al. 1991

phenanthrene 50 Rat 0.2765 Navarro et al. 1991

pyrene 1.31 Mouse 0.0305 Neal and Rigdon 1967
Pesticides

4,4'-DDD 0.8 Rat 0.32 BTAG Fitzhugh 1948

4,4'-DDE 0.8 Rat 0.32 BTAG Fitzhugh 1948
4,4'-DDT 0.8 Rat 0.32 BTAG Fitzhugh 1948
dieldrin 0.02 Rat 0.35 Treon and Cleveland 1955
endosuLfan sulfate 0.15 Rat 0.35 Dikshith et al 1984

heptachlor 0.129 Rat 0.1 Shain et al. 1977
PCBs
Aroclor-1016 0.36 Mouse 0.02062 BTAG Simmons and McKee 1992
Aroclor-1260 0.36 Mouse 0.02062 BTAG Simmons and McKee 1992
Metals

antimony 0.125 Mouse 0.03 Schroeder et al. 1968b
arsenic 0.32 Rat 0.332 BTAG Schroeder et al. 1968a

barium 5.1 Rat 0.435 Perry et al. 1983

beryllium 0.66 Rat 0.35 Schroeder and Mitchner 1975
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Table J-3 (continued)

_' Mammalian Toxicity Reference Values

TRV Body

COPEO (mg/kg-day) Species Weight BTAG b Reference
(kg)

cadmium 0.06 Mouse 0.0322 BTAG Webster 1988

chromium 3.28 Rat 0.35 MacKenzie et al. 1958

cobalt 1.2 Rat 0.275 BTAG Domingo et al. 1985
copper 2.67 Mouse 0.03 BTAG Pocino et al. 1991
iron NA NA NA NA
lead 1 Rat 0.5506 BTAG Fowler et al. 1980

mercury 0.25 Rat 0.1875 BTAG Khera and Tabacova 1973
molybdenum 0.26 Mouse 0.03 Schroeder and Mitchner 1971
nickel 0.133 Rat 0.2486 BTAG Smith et al. 1993
selenium 0.05 Rat 0.1865 BTAG Harr et al. 1966
thallium 0.48 Rat 0.065 BTAG Downs et al. 1960

vanadium 0.21 Rat 0.26 Domingo et al. 1986
zinc 9.6 Mouse 0.0255 BTAG Aughey et al. 1977

Note:

the following chemical surrogates were used:
chromium, hexavalent for chromium, total

benzo(a)pyrene for benz(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
chrysene, dibenz(a,h)anthracene, fluoranthene,
indeno(l,2,3-cd)pyrene, and pyrene

endosulfan for endosulfan sulfate

naphthalene for acenaphthene, acenaphthylene, anthracene, fluorene, phenanthrene, and
2-methylnaphthalene

b TRV presented by the BTAG are noted; other TRV were selected from scientific literature

Acronyms/Abbreviations:
BTAG - biological technical assistance group, US EPA Region IX
COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
kg - kilograms
mg/kg-day - milligrams per kilogram per day
NA - not available
NCA - National Coffee Association

NTP - National Toxicology Program
TRV - toxicity reference value
EPA - United States Environmental Protection Agency
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Table J-4

Avian Toxicity Reference Values

TRV Body

COPECa (mg/kg-day) Species Weight BTAGb Reference(kg)
Volatile Organic Compounds

benzene 2.636 c Mouse 0.03 Nawrot and Staples 1979

methylene chloride 0.585 c Rat 0.35 NCA 1982

xylenes, total 0.21 c Mouse 0.03 Marks et al. 1982
Semivolatile Organic Compounds

phenol 1.13 Blackbird 0.074 d Schafer et al. 1983

Polynuclear Aromatic Hydrocarbons

acenaphthene 1.01 Blackbirds 0.074 d Schafer et al. 1983

acenaphthylene 1.01 Blackbirds 0.074 a Schafer et al. 1983
anthracene 1.11 Blackbirds 0.074 d Schafer et al. 1983

benz(a)anthracene 1.01 Blackbirds 0.074 a 5chafer et al. 1983

benzo(b)fluoranthene 1.01 Blackbirds 0.074 d 5chafer et al. 1983

benzo(k)fluoranthene 1.01 Blackbirds 0.074 d 5chafer et al. 1983

benzo(g,h,i)perylene 1.01 Blackbirds 0.074 d Schafer et al. 1983

benzo(a)pyrene 1.01 Blackbirds 0.074 d _chafer et al. 1983

chrysene 1.01 Blackbirds 0.074 d _chafer et al. 1983

dibenz(a,h)anthracene 1.01 Blackbirds 0.074 d _chafer et al. 1983
fluoranthene 1.01 Blackbirds 0.074 d _chafer et al. 1983

fluorene 1.01 Blackbirds 0.074 d _chafer et al. 1983

indeno(1,2,3- 1.01 Blackbirds 0.074 a _chafer et al. 1983
cd)pyrene

2-methylnaphthalene 1.01 Blackbirds 0.074 d _chafer et al. 1983

naphthalene 1.01 Blackbirds 0.074 d _chafer et al. 1983

phenanthrene 1.13 Blackbirds 0.074 a _chafer et al. 1983

pyrene 1.01 Blackbirds 0.074 d _chafer et al. 1983

Pesticides

4,4'-DDD 0.009 Pelican 3.5 BTAG Anderson et al. 1975

4,4'-DDE 0.009 Pelican 3.5 BTAG Anderson et al. 1975

4,4'-DDT 0.009 Pelican 3.5 BTAG Anderson et al. 1975

dieldrin 0.077 Barn owl 0.466 Vlendenhall et al. 1983

endosulfan sulfate 10 Partridge 0.4 Abiola 1992

heptachlor 2.14 Blackbird 0.064 3tickel et al. 1983
PCBs

Aroclor-1016 0.088 Chicken 0.8 BTAG Platonow and Reinhart 1973

Aroclor-1260 0.088 Chicken 0.8 BTAG Platonow and Rein_hart1973
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Table J-4 (continued)

Avian Toxicity ReferenceValues

TRV Body

COPECa (mg/kg-day) Species Weight BTAGb Reference
(kg)

Metals

antimony 0.0125 c Mouse 0.03 3chroeder et al. 1968b

arsenic 5.5 Mallard 1.1722 BTAG Stanley et al. 1994

barium 20.8 Day-old 0.121 ohnson et al. 1960
chick

beryllium 0.066 c Rat 0.35 Schroeder and Mitchner 1975
cadmium 0.078 Mallard 0.7985 BTAG Cain et al. 1983

chromium, total 1 Black duck 1.25 Haseltine et al. 1985

cobalt 0.237 Day-old 0.153 Diaz et al. 1994
chick

copper 2.3 Broiler chick 0.639 BTAG Norvel et al. 1975
iron NA NA NA NA

lead 0.014 Japanese 0.0935 BTAG Edens et al. 1976
quail

mercury 0.039 Mallard 1 BTAG Heinz 1974

_, molybdenum 3.5 Chicken 1.5 f.epore and Miller 1965
nickel 1.38 Mallard 0.61375 BTAG Uain and Pafford 1981

selenium 0.23 Mallard 1.1077 BTAG Heinz et al. 1989

thallium 0.35 Starling 0.074 _chafer 1972
vanadium 11.4 Mallard 1.17 White and Dieter 1978

zinc 17.2 Mallard 0.955 BTAG Gasaway and Buss 1972

Notes:

the following chemical surrogates were used:
acenaphthene for acenaphthylene, benz(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene,

benzo(k)fluoranthene, benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-
c,d)pyrene, 2-methylnaphthalene, naphthalene, and pyrene

chlordane for heptachlor
endosulfan for endosulfan sulfate

b TRV presented by the BTAG are noted; other TRV were selected from scientific literature
c avian TRV estimated from mammal TRV *0.1

'_ red-winged blackbird body weight from Beletsky 1996

Acronyms/Abbreviations:
BTAG - biological technical assistance group, EPA Region IX
COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
kg - kilograms
mg/kg-day - milligrams per kilogram per day
NA - not available
NCA - National Coffee Association
TRV - toxicity reference value
EPA - United States Environmental Protection Agency
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Table J-5

Receptor-Specific Toxicity Reference Values for Terrestrial Wildlife

California Alameda

Deer Ground Song American Red-tailed
Mouse Squirrel Sparrow Robin Hawk
(mg/kg- (mg/kg- (mg/kg- (mg/kg- (mg/kg-

COPEC day) day) day) day) day)

Volatile Organic Compounds
benzene 2.6E+1 2.6E+1 2.6E+0 2.6E+0 2.6E+0

methylene chloride 5.9E+0 5.9E+0 5.9E-1 5.9E-1 5.9E-1

xylenes, total 2.1E+0 2.1E+0 2.1E-1 2.1E-1 2.1E-1

Semivolatile Organic Compounds

phenol 6.0E+1 6.0E+1 1.1E+0 1.1E+0 1.1E+0

Polynuclear Aromatic Hydrocarbons

acenaphthene 5.0E+1 5.0E+1 1.0E+0 1.0E+0 1.0E+0

acenaphthylene 5.0E+1 5.0E+1 1.0E+0 1.0E+0 1.0E+0
anthracene 5.0E+1 5.0E+1 1.1E+0 1.1E+0 1.1E+O

benz(a)anthracene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0

benzo(b)fluoranthene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0

benzo(k)fluoranthene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0
benzo(g,h,i)perylene 1.3E+0 1.3E+0 1.0E.0 1.0E+0 1.0E+0

benzo(a)pyrene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0

chrysene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0

dibenz(a,h)anthracene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0

fluoranthene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0

fluorene 5.0E+1 5.0E+1 1.0E+0 1.0E+0 1.0E+0

indeno(1,2,3-cd)pyrene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0

2-methylnaphthalene 5.0E+1 5.0E+1 1.0E+0 1.0E+0 1.0E+0

naphthalene 5.0E+1 5.0E+1 1.0E+0 1.0E+0 1.0E+0

phenanthrene 5.0E+1 5.0E+1 1.1E+0 1.1E+0 1.1E+0

pyrene 1.3E+0 1.3E+0 1.0E+0 1.0E+0 1.0E+0

Pesticides

4,4-DDD 8.0E-1 8.0E-1 3.2E-3 9.0E-3 9.0E-3

4,4-DDE 8.0E-1 8.0E-1 3.2E-3 9.0E-3 9.0E-3

4,4-DDT 8.0E-1 8.0E-1 3.2E-3 9.0E-3 9.0E-3

dieldrin 2.0E-2 2.0E-2 7.7E-2 7.7E-2 7.7E-2

endosulfan sulfate 1.5E-1 1.5E-1 1.0E+1 1.0E+1 1.0E+1
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Table J-5(continued)

Receptor-Specific Toxicity Reference Values for Terrestrial Wildlife

California Alameda

Deer Ground Song American Red-tailed
Mouse Squirrel Sparrow Robin Hawk
(mg/kg- (mg/kg- (mg/kg- (mg/kg- (mg/kg-

COPEC day) day) day) day) day)

heptachlor 1.3E-1 1.3E-1 2.1E+0 2.1E+0 2.1E+0

Polychlorinated Biphenyls
Aroclor-1016 3.6E-1 3.6E-1 8.8E-2 8.8E-2 8.8E-2

Aroclor-1260 3.6E-1 3.6E-1 8.8E-2 8.8E-2 8.8E-2

Metals

antimony 1.3E-1 1.3E-1 1.3E-2 1.3E-2 1.3E-2

arsenic 3.2E-1 3.2E-1 5.5E+0 5.5E+0 5.5E+0

barium 5.1E+0 5.1E+0 2.1E+1 2.1E+1 2.1E+1

beryllium 6.6E-1 6.6E-1 6.6E-2 6.6E-2 6.6E-2
cadmium 6.0E-2 6.0E-2 7.8E-2 7.8E-2 7.8E-2

chromium 3.3E+0 3.3E+0 1.0E+0 1.0E+0 1.0E+0

cobalt 1.2E+0 1.2E+0 2.4E-1 2.4E-1 2.4E-1

copper 2.7E+0 2.7E+0 2.3E+0 2.3E+0 2.3E+0
iron NA NA NA NA NA

lead 1.0E+0 1.0E+0 1.4E-2 1.4E-2 1.4E-2

mercury 2.5E-1 2.5E-1 3.9E-2 3.9E-2 3.9E-2

molybdenum 2.6E-1 2.6E-1 3.5E+0 3.5E+0 3.5E+0
nickel 1.3E-1 1.3E-1 1.4E+0 1AE+0 1.4E+0

selenium 5.0E-2 5.0E-2 2.3E-1 2.3E-1 2.3E-1

thallium 4.8E-1 4.8E-1 3.5E-1 3.5E-1 3.5E-1

vanadium 2.1E-1 2.1E-1 1.1E+1 1.1E+1 1.1E+1

zinc 9.6E+0 9.6E+0 1.7E+1 1.7E+1 1.7E+1

Acronyms/Abbrevia_ons:
COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
mg/kg-day - milligrams per kilogram per day
NA = not available
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Table J-6

Kowand Bioaccumulation Factors for IR Site 31 Soil COPECs

Log t Soil-to- Ref Soil-to- Ref Soil-to- RefCOPEC Kow1 Plant2 invert 2 Mammal 2I

Volatile Organic Compounds
benzene 2.13 2.27E+0 a 3.97E+0 b 1.07E+0 c

methylene chloride 1.25 7.34E+0 a 7.55E-1 b 1.07E+0 c

xylenes, total 3.12 6.09E-1 a 2.57E+1 b 1.07E+0 c
Semivolatile Organic Compounds

phenol 1.46 5.55E+0 a 1.1E+1 d 1.07E+0 c

Polynuclear Aromatic Hydrocarbons
acenaphthene 3.92 2.1E-1 a 3.0E-1 e 1.07E+0 c

acenaphthylene 3.94 2.04E-1 a 2.2E-1 e 1.07E+0 c
anthracene 4.45 1.04E-1 a 3.2E-1 e 1.07E+0 c

benz(a)anthracene 5.76 1.81E-2 a 2.7E-1 e 1.07E+0 c

benzo(b)fluoranthene 5.78 1.77E-2 a 2.1E-1 e 1.07E+0 c

benzo(k)fluoranthene 6.11 1.14E-2 a 2.1E-1 e 1.07E+0 c

benzo(g,h,i)perylene 6.63 5.7E-3 a 1.5E-1 e 1.07E+O c

benzo(a)pyrene 6.13 1.11E-2 a 3.4E-1 e 1.07E+0 c

chrysene 5.81 1.7E-2 a 4.4E-1 e 1.07E+0 c

dibenz(a,h)anthracene 6.75 4.86E-3 a 4.9E-1 e 1.07E+0 c
fluoranthene 5.16 4.03E-2 a 3.7E-1 e 1.07E+0 c

fluorene 4.18 1.49E-1 a 2.0E-1 e 1.07E+0 c

indeno(1,2,3-cd)pyrene 6.7 5.19E-3 a 4.1E-1 e 1.07E+0 c

2-methylnaphthalene 3.86 2.27E-1 a 2.0E-1 e 1.07E+0 c

naphthalene 3.3 4.79E-1 a 2.1E-1 e 1.07E+0 c

phenanthrene 4.46 1.02E-1 a 2.8E-1 e 1.07E+0 c

pyrene 4.88 5.85E-2 a 3.9E-1 e 1.07E+0 c
Pesticides

4,4-DDD 6.02 1.28E-2 a 6.67E+0 d 1.07E+0 c

4,4-DDE 6.51 6.69E-3 a 6.67E+0 d 1.07E+0 c

4,4-DDT 6.91 3.93E-3 a 6.67E+0 d 1.07E+0 c

dieldrin 5.4 2.93E-2 a 6.67E+0 d 1.07E+0 c

endosulfan sulfate 3.66 2.97E-1 a 6.67E+0 d 1.07E+0 c

heptachlor 5.47 2.67E-2 a 6.67E+0 d 1.07E+0 c

Polychlorinated Biphenyls
Aroclor-1016 5.62 2.19E-2 a 6.67E+0 d 1.07E+0 c

Aroclor-1260 8.27 6.43E-4 a 6.67E+0 d 1.07E+0 c

Metals

antimony NA 1.02E-2 f 1.3E+0 h 1.0E+0 i

arsenic NA 3.8E-2 j 2.2E-1 d 2.5E-3 c

barium NA 1.56E-1 f 9.1E-2 g 5.66E-2 c
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Table J-6 (continued)

Kow and Bioaccumulation Factors for IR Site 31 Soil COPECs

COPEC Log Soil-to- Ref Soil-to- Ref Soil-to- Ref
Kow 1 Plant 2 Invert 2 Mammal 2

beryllium NA 1.0E-2 k 4.5E-2 g 1.0E+0 i

cadmium NA 5.9E-1 j 7.71E+0 d 3.33E-1 c

chromium NA 4.1E-2 f 3.1E-1 d 8.46E-2 c

cobalt NA 7.45E-3 f 1.22E-1 g 2.05E-2 c

copper NA 1.2E-1 j 5.2E-1 d 1.96E-1 c

iron NA 4.25E-3 f 3.6E-2 g 1.24E-2 c

lead NA 3.9E-2 j 2.7E-1 d 1.05E-1 c

mercury NA 6.5E-1 j 1.69E+0 d 5.43E-2 c

molybdenum NA 2.5E-1 k 9.53E-1 g 1.0E+0 i

nickel NA 1.8E-2 j 1.06E+0 d 2.49E-1 c
selenium NA 6.7E-1 j 9.9E-1 d 1.62E-1 c
thallium NA 4.0E-3 k 1.3E+0 h 1.12E-1 c

vanadium NA 4.85E-3 f 4.2E-2 g 1.23E-2 c
zinc NA 3.7E-1 j 3.2E+0 d 7.72E-1 c

References:
a - Travis and Arms 1988
b - Southworth et al. 1978

c - Sample et al. 1998b
d - Sample et al. 1999
e - Beyer and Stafford 1993
f - BJC1998
g - Sample et al. 1998a
h - U.S. EPA 1999
i - assumed value

j - Efroymson et al. 2001
k - Baes et al. 1984

Note:

1 source: EPA 2000, experimental value preferred over modeled value
2 bioaccumulation factor uruts:

kg sofl/kg biota (plant, invertebrate, small mammal) (dry weight)

Acronyms/Abbreviations:
BJC- Bechtel Jacobs Company LLC
COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
Invert - invertebrate

IR - Installation Restoration (Program)
kg - kilogram
Kow- octanol/water partition coefficient
NA - not available
Ref - reference
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Table J-7

Exposure Factors for Representative Terrestrial Wildlife Receptor Species

California Alameda
Deer American Red-Tailed

Exposure Factor Mouse Ground Song Robin Hawk
Squirrel Sparrow

Minimum body weight, kg 0.0109 a 0.321 b 0.0199 c 0.0635 a 0.957 e

Maximum ingestion rate, kg 0.0044 f 0.047 g 0.00587 h 0.01493 i 0.10614 J
/day

Fractional intake, soil 0.05 k 0.05 k 0.0931 0.104 m 0.0035 n

Fractional intake, plant 0.5 o 0.8 o 0.5 o 0.17 p 0 o

Fractional intake, invertebrate 0.5 o 0.2 o 0.5 o 0.83 p 0 o

Fractional intake, small mammal 0 o 0 ° 0 ° 0 o 1 o

Notes:

Morton et al. 1995 (as cited in Cal/Ecotox), minimum of range of adult males and females
b Tomich 1962 (as cited in Cal/Ecotox), minimum adult female

Dunning 1993 (as cited in TtEMI 2003), minimum of adult males and females
a Clench and Leberman 1978 (as cited in U.S. EPA 1993), minimum of adult males and females, breeding and

non-breeding
Steenhof 1983 (as cited in EPA 1993), minimum of adult males and females
Nagy 2001 (omnivorous mammals; grams of food per day dw = 0.432"BW(_)°.67_using maximum body weight
30.2 grams Stebbins et al. 1980)
Nagy 2001 (omnivorous mammals; grams of food per day dw = 0.432*BWcg)°.678using maximum body weight
1009 g Tomich 1962

h Nagy 2001 (passerines; grams of food per day dw = 0.630*BWcg)°-6a3using maximum body weight 26.25 g Smith
et al. 1986

' Nagy 2001 (passerines; grams of food per day dw = 0.630*BW(g)0._-_using maximum body weight 103 grams
Clench and Leberman 1978)

i Nagy 2001 (carnivorous birds; grams of food per day dw = 0.849*BWca)0.663using maximum body weight 1455
grams Preston and Beane 1993)

k Beyer et al. 1994, midpoint of two prairie dog values
Beyer et al. 1994, for wild turkey

m Beyer et al. 1994, for American woodcock
n Pascoe et al. 1996, 0.35 percent for bald eagle
o assumed

p Wheelwright 1986 (as cited in EPA 1993), spring-conservative, western United States

Acronyms/Abbreviations:
BW(g)- body weight as grams
BW_kg)- body weight as kilograms
Cal/Ecotox - California Wildlife Biology,, Exposure Factor, and Toxicity Database
dw - dry weight
kg - kilograms
kg/day dw - kilograms of food per day as dry weight
TtEMI - Tetra Tech EM, Inc.

EPA - United States Environmental Protection Agency
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Table J-8

_' Terrestrial Wildlife Receptor-Specific Hazard Quotients (HQ-Low)

California Alameda Red-
Deer American

COPEC Mouse Ground Song Robin tailed Maximum
Squirrel Sparrow Hawk

Volatile Organic Compounds
benzene 1E-04 4E-05 1E-03 1E-03 1E-04 1E-03

methylene chloride 6E-04 3E-04 4E-03 2E-03 4E-04 4E-03
xylenes, total 8E-03 1E-03 6E-02 7E-02 2E-03 7E-02

Semivolatile Organic Compounds

phenol 2E-02 5E-03 7E-01 6E-01 3E-02 7E-01

Polynuclear Aromatic Hydrocarbons

acenaphthene 7E-03 2E-03 3E-01 3E-01 3E-01 3E-01

acenaphthylene 3E-03 9E-04 1E-01 9E-02 1E-01 1E-01
anthracene 1E-02 3E-03 4E-01 4E-01 5E-01 5E-01

benz(a)anthracene 9E-01 2E-01 1E+00 1E+00 2E+00 2E+00

benzo(b)fluoranthene 6E-01 1E-01 7E-01 8E-01 1E+00 1E+00
benzo(k)fluoranthene 6E-01 1E-01 8E-01 8E-01 2E+O0 2E+OO

benzo(g,h,i)perylene 5E-01 1E-01 6E-01 7E-01 2E+00 2E+00

benzo(a)pyrene 1E+00 3E-01 2E+00 2E+00 2E+00 2E+00

chrysene 2E+00 3E-01 2E+00 2E+00 2E+O0 2E+00
dibenz(a,h)anthracene 2E-01 3E-02 2E-01 2E-01 2E-01 2E-01
fluoranthene 3E+00 6E-01 3E+00 3E+O0 4E+00 4E+O0

fluorene 3E-04 1E-04 1E-02 1E-02 2E-02 2E-02

indeno(1,2,3-cd)pyrene 1E+00 2E-01 1E+00 1E+00 2E+00 2E+00

2-methylnaphthalene 5E-04 2E-04 2E-02 2E-02 3E-02 3E-02

naphthalene 5E-03 2E-03 2E-01 1E-01 2E-01 2E-01
phenanthrene 5E-02 1E-02 2E+00 2E+00 3E+O0 3E+00

pyrene 4E+00 9E-01 4E+00 5E+O0 6E+00 6E+00
Pesticides

4,4-DDD 8E-03 1E-03 2E+00 7E-01 7E-02 2E+00

4,4-DDE 5E-02 8E-03 9E+00 4E+00 4E-01 9E+00

4,4-DDT 4E-03 7E-04 8E-01 4E-01 3E-02 8E-01

dieldrin 3E-02 5E-03 7E-03 9E-03 8E-04 3E-02

endosulfan sulfate 4E-02 6E-03 4E-04 5E-04 5E-05 4E-02

heptachlor 5E-03 8E-04 2E-04 3E-04 3E-05 5E-03

Polychlorinated Biphenyls
Aroclor-1016 2E-01 3E-02 5E-01 7E-01 6E-02 7E-01

Aroclor-1260 8E-02 1E-02 2E-01 3E-01 3E-02 3E-01
Metals

antimony 7E+00 1E+00 6E+01 7E+01 3E+01 7E+01
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Table J-8 (continued)

Terrestrial Wildlife Receptor-Specific Hazard Quotients (HQ-Low)

California Alameda Red-
Deer American

COPEC Mouse Ground Song Robin tailed Maximum
Squirrel Sparrow Hawk

arsenic 9E+00 2E+00 5E-01 5E-01 5E-03 9E+00

barium 6E+00 3E+00 1E+00 1E+00 2E-01 6E+00

beryllium 3E-02 1E-02 4E-01 3E-01 1E+00 1E+00
cadmium 4E+01 8E+00 2E+01 3E+01 7E-01 4E+01

chromium 5E+00 1E+00 2E+01 2E+01 2E+00 2E+01

cobalt 1E+00 3E-01 6E+00 6E+00 3E-01 6E+00

copper 7E+00 2E+00 6E+00 7E+O0 1E+00 7E+00
iron NA NA NA NA NA NA

lead 1E+01 3E+00 9E+02 9E+02 1E+02 9E+02

mercury 5E+00 1E+00 2E+01 2E+01 4E-01 2E+01
molybdenum 3E+00 6E-01 1E-01 2E-01 8E-02 3E+O0
nickel 8E+02 1E+02 6E+01 8E+01 1E+01 8E+02
selenium 2E+01 7E+O0 4E+OO 3E+OO 2E-01 2E+01

thallium 2E+00 4E-01 2E+00 3E+00 1E-01 3E+00
vanadium 1E+01 5E+00 3E-01 3E-01 2E-02 1E+01

zinc 7E+01 1E+01 3E+01 3E+01 5E+00 7E+01

Hazard Indices

HI VOC 9E-03 1E-03 7E-02 7E-02 3E-03 7E-02

HI SVOC 2E-02 5E-03 7E-01 6E-01 3E-02 7E-01

HI PAH 1E+01 3E+00 2E+01 2E+01 3E+01 3E+01

HI Pesticides 1E-01 2E-02 1E+01 5E+00 5E-01 1E+01
HI PCBs 3E-01 4E-02 7E-01 1E+00 9E-02 1E+00

HI Metals 1E+03 1E+02 1E+03 1E+03 2E+02 1E+03

Note:

* bold font indicates hazard quotient greater than 1

Acronyms/Abbreviations:
COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
HI - hazard index

HQ - hazard quotient
NA - not available

PAH - polynuclear aromatic hydrocarbon
PCB - polychlorinated biphenyls
SVOC - semivolatile organic compound
VOC - volatile organic compound
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Table J-9

Refined Exposure Factors for Representative Terrestrial Wildlife Receptors

California Alameda

Deer Ground Song American Red-Tailed

Exposure Factor Mouse Squirrel Sparrow Robin Hawk

Mean body weight, kg 0.0184_ 0.562b 0.0235c 0.0804d 1.13e

Mean ingestion rate, kg/day dw 0.0031 f 0.0316 g 0.00544 h 0.01261 i 0.08976 J

Fractional intake, soil 0.05 k 0.05 k 0.093 1 0.104 m 0.0035 n

Fractional intake, plant 0.5 o 0.8 o 0.5 o 0.17 p 0 o

Fractional intake, invertebrate 0.5 o 0.2 o 0.5 o 0.83 P 0 o

Fractional intake, small mammal 0 o 0 o 0 ° 0 o 1 o

Home range, ha 0.091 q 0.2 r 0.0143 s 11 t 100 u

Site use factor 1 v 1 v 1 _ 0.92 v 0.1 _

Notes:

a Hayes 1989 (as cited in Cal/Ecotox), mean adult both sex

b Holekamp and Nunes 1989 (as cited in Cal/Ecotox), mean female data
c Smith and Arcese 1988 (as cited in Cal/Ecotox), mean adult male & female
d Clench and Leberman 1978, Wheelwright 1986 (as cited in U.S. EPA 1993), mean of adult males

and females, breeding and nonbreeding

e Craighead and Craighead 1956, Steenhof 1983, Springer and Osborne 1983 (as cited in U.S. EPA
1993), mean male and female adult values

f Nagy 2001 (omnivorous mammals; grams of food per day dw = 0.432*BW(g)°.678using mean body
weight 18.4 g Hayes 1989)

g Nagy 2001 (omnivorous mammals; grams of food per day dw = 0.432*BW(g)°.678using mean body
weight 562 g Holekamp & Nunes 1989)

h Nagy 2001 (passerines; grams of food per day dw = 0.630*BW(g)0.6s3using mean body weight 23.5 g
Smith & Arcese. 1988)

i Nagy 2001 (passerines; grams of food per day dw = 0.630*BW(g)0.683using mean body weight 80.4 g
Clench & Leberman 1978; Wheelwright)

J Nagy 2001 (carnivorous birds; grams of food per day dw = 0.849*BW(g) 0.663USing mean body
weight 1130 g Craighead & Craighead 1956)

k Beyer et al. 1994, midpoint of two prairie dog values
1 Beyer et al. 1994, for wild turkey

m Beyer et al. 1994, for American woodcock
n Pascoe et al. 1996, 0.35 percent for bald eagle
o assumed

p Wheelwright 1986 (U.S. EPA 1993) spring-conservative, western United States
q Storer et al. 1944, mean of male and female adult values

r Evans and Holdenreid 1943, Boellstorf and Owings 1995, Owings et al. 1977 (as cited in
Cal/Ecotox), median value

s Haliburton and Mewaldt 1976, mean of male and female adult values
t mean of 5 values: 0.48 ha (Weatherhead and McRae 1990, deciduous forest), 2 ha (Haldeman et al.

1973, ponderosa pine forest), 4.4 ha (Gaines 1974, riparian), 20 ha (Haldeman et al. 1973, fir-pine-
aspen forest), and 28.3 ha (Knupp et al. 1977, forest)

u U.S. EPA 1993, ">few hundred ha;" Zeiner et al. 1990, >1 km2

v using total site area of 10.1 ha
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Table J-9 (continued)

Refined Exposure Factors for Representative Terrestrial Wildlife Receptors

Acronyms and Abbreviations:

BW(kg)- body weight as kilograms
dw - dry weight
ha - hectares

kg - kilograms
kg/day dw - kilograms of food per day as dry weight
km - kilometer
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Table J-10

_' Terrestrial Wildlife Receptor-Specific Refined
Hazard Quotients (Refined HQ-Low)

California Alameda Red-
COPEC Background Deer AmericanGround Song tailed Maximum

Comparison Mouse Robin
Squirrel Sparrow Hawk

Polynuclear Aromatic Hydrocarbons

acenaphthene NA 4E-05 1E-05 3E-03 2E-03 3E-04 3E-03

acenaphthylene NA 3E-05 9E-06 2E-03 1E-03 3E-04 2E-03

anthracene NA 6E-05 2E-05 4E-03 3E-03 5E-04 4E-03

benz(a)anthracene NA 6E-03 1E-03 1E-02 1E-02 2E-03 1E-02

benzo(b)fluoranthene NA 5E-03 1E-03 1E-02 1E-02 2E-03 1E-02

benzo(k)fluoranthene NA 4E-03 9E-04 1E-02 9E-03 2E-03 1E-02

benzo(g,h,i)perylene NA 5E-03 1E-03 1E-02 1E-02 3E-03 1E-02

benzo(a)pyrene NA 1E-02 2E-03 2E-02 2E-02 3E-03 2E-02

chrysene NA 1E-02 2E-03 2E-02 2E-02 3E-03 2E-02

dibenz(a,h)anthracene NA 2E-03 3E-04 3E-03 3E-03 4E-04 3E-03

fluoranthene NA 2E-02 4E-03 4E-02 4E-02 5E-03 4E-02

fluorene NA 2E-05 5E-06 1E-03 9E-04 2E-04 1E-03

indeno(1,2,3-cd)pyrene NA 9E-03 2E-03 2E-02 2E-02 2E-03 2E-02

2-methylnaphthalene NA 2E-05 7E-06 2E-03 1E-03 2E-04 2E-03

naphthalene NA 5E-05 2E-05 4E-03 2E-03 3E-04 4E-03

phenanthrene NA 2E-04 6E-05 2E-02 1E-02 2E-03 2E-02

pyrene NA 3E-02 6E-03 6E-02 5E-02 7E-03 6E-02

Pesticides

4,4-DDD NA 4E-03 5E-04 1E+00 5E-01 5E-03 1E+00

4,4-DDE NA 9E-03 1E-03 3E+00 1E+00 1E-02 3E+00

4,4-DDT NA 2E-03 3E-04 6E-01 2E-01 2E-03 6E-01

dieldrin NA 1E-02 2E-03 5E-03 5E-03 6E-05 1E-02

endosulfan sulfate NA 2E-02 2E-03 3E-04 3E-04 3E-06 2E-02

heptachlor NA 2E-03 3E-04 2E-04 2E-04 2E-06 2E-03

Metals

antimony <Bkgd 2E+00 3E-01 3E+01 3E+01 1E+00 3E+01

arsenic >Bkgd 1E+00 3E-01 1E-01 9E-02 1E-04 1E+00

barium >Bkgd 1E+00 4E-01 4E-01 3E-01 4E-03 1E+00

cadmium >Bkgd 4E+00 6E-01 4E+00 4E+00 1E-02 4E+00

chromium >Bkgd 7E-01 2E-01 4E+00 3E+00 5E-02 4E+00
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Table J-10 (continued)

Terrestrial Wildlife Receptor-Specific Refined
Hazard Quotients (Refined HQ-Low)

California Alameda Red-
COPEC Background Deer AmericanGround Song tailed MaximumComparison Mouse Robin

Squirrel Sparrow Hawk

cobalt >Bkgd 3E-01 6E-02 2E+00 2E+00 1E-02 2E+00

copper >Bkgd 9E-01 2E-01 2E+00 1E+00 3E-02 2E+00

iron >Bkgd NA NA NA NA NA NA

lead >Bkgd 1E+00 3E-01 2E+02 1E+02 3E+O0 2E+02

mercury >Bkgd 6E-01 1E-01 5E+00 4E+00 8E-03 5E+00

molybdenum >Bkgd 1E-01 3E-02 1E-02 1E-02 6E-04 1E-01

nickel >Bkgd 1E+02 2E+01 1E+01 1E+01 2E-01 1E+02

selenium >Bkgd 2E+00 7E-01 7E-01 5E-01 4E-03 2E+00

thallium >Bkgd 3E-01 5E-02 6E-01 6E-01 3E-03 6E-01

vanadium >Bkgd 3E+00 9E-01 1E-01 9E-02 6E-04 3E+00

zinc >Bkgd 4E+00 8E-01 3E+00 3E+00 5E-02 4E+00
Hazard Indices

HI PAH NA 1E-01 2E-02 2E-01 2E-01 3E-02 2E-01

HI Pesticides NA 5E-02 6E-03 5E+00 2E+O0 2E-02 5E+00

HI Metals NA 1E+02 2E+01 3E+02 2E+02 4E+00 3E+02

Note:

* bold font indicates hazard quotient greater than 1

Acronyms/Abbreviations:
>Bkgd - site data were statistically greater than the background data; see Appendix H for statistical analyses

details

<Bkgd - site data were not statistically greater than the background data; see Appendix H for statistical analyses
details

COPEC - chemical of potential ecological concern
DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethene
DDT - dichlorodiphenyltrichloroethane
HI - hazard index

HQ - hazard quotient
NA - not available

PAH - polynuclear aromatic hydrocarbon
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Table J-11

_' Background Terrestrial Wildlife Receptor-Specific
Refined Hazard Quotients (Refined HQ-Low)

Background
Refined

California Alameda Red-
COPEC Exposure Deer AmericanGround Song tailed MaximumPoint Mouse Robin

Concentrationa Squirrel Sparrow Hawk

(mg/kg)

Metals

antimony 3.08E+00 3E+00 4E-01 4E+01 4E+01 2E+00 4E+01

arsenic 4.23E+00 4E-01 9E-02 4E-02 3E-02 4E-05 4E-01

barium 5.81E+01 3E-01 1E-01 1E-01 8E-02 1E-03 3E-01

beryllium 5.94E-01 1E-02 3E-03 3E-01 2E-01 7E-02 3E-01

cadmium 6.92E-01 8E+00 1E+00 9E+00 8E+00 2E-02 9E+00

chromium 3.67E+01 4E-01 9E-02 2E+00 2E+00 3E-02 2E+00

cobalt 1.04E+01 2E-01 4E-02 2E+00 1E+00 8E-03 2E+00

copper 1.57E+01 4E-01 8E-02 7E-01 5E-01 1E-02 7E-01

iron 1.33E+04 NA NA NA NA NA NA

lead 2.50E+01 9E-01 2E-01 1E+02 9E+01 2E+00 1E+02

mercury 3.59E-01 3E-01 7E-02 3E+00 2E+00 4E-03 3E+00

molybdenum ND NA NA NA NA NA NA

nickel 3.51E+01 3E+01 4E+00 4E+00 4E+00 5E-02 3E+01

selenium ND NA NA NA NA NA NA

thallium ND NA NA NA NA NA NA

vanadium 2.47E+01 1E+00 4E-01 6E-02 4E-02 3E-04 1E+00

zinc 4.36E+01 1E+00 3E-01 1E+00 1E+00 2E-02 1E+00

Note:

a refined exposure point concentration, smaller value of the 95 percent UCL and maximum detected concentration
* bold font indicates hazard quotient greater than 1

Acronyms/Abbreviations:
COPEC - chemical of potential ecological concern
HQ - hazard quotient
mg/kg - milhgrams per kilogram
NA - not available

ND - no background concentrations reported greater than detection bruits
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APPENDIX J

Attachment J1

Backup Calculations



Table J1-1. Hazard Qoutient - Low Calculations for Deer Mouse

Food Ingestion Rate, kg food/day 4.35E-3 Site Use Factor (SUF, percent) 1.00E+0
Body Weight, kg 1.09E-2

Toxicity Toxicity
Dietary Fraction - Reference Reference

Soil Soil-Plant Dietary Fraction - Soil-Mammal Small Mammal Total Value - Lab Value - Lab ToxicityMaximum Dietary Fraction- BAF DietaryFraction- Soil-Invertebrate Invertebrate BAF Ingestion Exposure Species Chronic Species Body Reference
Detection Soil Ingestion (kg soil/ PlantIngestion BAF Ingestion (kg soil/ (kg mamml/kg Dose NOAEL Weight Value - Receptor

Compound COPC (mg/kg) (kg soil/kg food) kg_plant) (kg plant/kg food) (kg soil/kg_lnvert) (kg invert/kg food) kg_mammal) food) (mg/kg-day) (mg/kg-day) (kg) (mg/kg-day) HQ-Low
benzene Yes 3.00E-3 5.00E-2 2.27E+0 5.00E-1 3.97E+0 5.00E-1 1.07E+0 0.0 3.80E-3 2.64E+1 3.00E-2 2.64E+1 1E-4
methylenechloride Yes 2.00E-3 5.00E-2 7.34E+0 5.00E-1 i 7.55E-1 5.00E-1 1.07E+0 0.0 3.27E-3 5.85E+0 3.50E-1 5.85E+0 6E-4
xylenes,total Yes 3.00E-3 5.00E-2 6.09E-1 5.00E-1 2.57E+1 5.00E-1 1.07E+0 0.0 1.58E-2 2.10E+0 3.00E-2 2.10E+0 8E-3
_henol Yes 3.00E-1 5.00E-2 5.55E+0 5.00E-1' 1.10E+1 5.00E-1 1.07E+0 0.0 9.98E-1 6.00E+1 3.50E-1 6.00E+1 2E-2
acenaphthene Yes 2.90E+0 5.00E-2 2.10E-1 5.00E-1 3.00E-1 5.00E-1 1.07E+0 0.0 3.53E-li 5.00E+1 2.77E-1 5.00E+1 7E-3
acenaphthylene Yes 1.20E+0 5.00E-2 2.04E-1 5.00E-1 2.20E-1 5.00E-1 1.07E+0 0.0 1.26E-1 5.00E+1 2.77E-1 5.00E+1 3E-3
anthracene Yes 5.00E+0 5.00E-2 1.04E-1 5.00E-1 3.20E-1 5.00E-1 1.07E+0 0.0 5.23E-1 5.00E+1 2 77E-1! 5.00E+1 1E-2
benzo(a)anthracene Yes 1.50E+1 5.00E-2 1.81E-2 5.00E-1 2.70E-1 5.00E-1 1.07E+O 0.0 1.16E+0 1.31E+0 3.05E-2 ! 1.31E+0 9E-1
benzo(b)fluoranthene Yes 1.20E+1 5.00E-2 1.77E-2 5.00E-1 2.10E-1 5.00E-1 1.07E+0 0.0 7.85E-1 1.31E+0 3.05E-2 1.31E+0 6E-1
benzo(k)fluoranthene Yes 1.30E+1 5.00E-2 1.14E-2 5.00E-1 2.10E-1 5.00E-1 1.07E+0 0.0 8.35E-1 1.31E+0 3.05E-2 1.31E+0 6E-1
benzo(g,h,i)perylene Yes 1.30E+1 5.00E-2 5.70E-3 5.00E-1 1.50E-1 5.00E-1 1.07E+0 0.0 6.64E-1 1.31E+0 3.05E-2 1.31E+0 5E-1
benzo(a)pyrene Yes 2.10E+1 5.00E-2 1.11E-2 5.00E-1 3.40E-1 5.00E-1 1.07E+0 0.0 1.89E+0 1.31E+0 3.05E-2 1.31E+0 1E+0
chrysene Yes 1.80E+1 5.00E-2 1.70E-2 5.00E-1 4.40E-1 5.00E-1 1.07E+0 0.0 2.00E+0 1.31E+0 3.05E-2 1.31E+0 2E+0 .
dibenz(a,h)anthracene Yes 1.70E+0 5.00E-2 4.86E-3 5.00E-1 4.90E-1 5.00E-1 1.07E+0 0.0 2.02E-1 1.31E+0 3.05E-2 1.31E+0 2E-1
fluoranthene Yes 3.50E+1 5.00E-2 4.03E-2 5.00E-1 3.70E-1 5.00E-1 1.07E+0 0.0 3.57E+0 1.31E+0 3.05E-2 1.31E+0 3E+0
fluorene Yes 1.80E-1 5.00E-2 1.49E-1 5.00E-1 2.00E-1 5.00E-1 1.07E+0 0.0 1.61E-2 5.00E+1 2.77E-1 5.00E+1 3E-4
indeno(1,2,3-c,d)pyrene Yes 1.40E+1 5.00E-2 5.19E-3 5.00E-1 4.10E-1 5.00E-1 1.07E+0 0.0 1.44E+0 1.31E+0 3.05E-2 1.31E+0 1E+0
2-methylnaphthalene Yes 2.60E-1 5.00E-2 2.27E-1 5.00E-1 2.00E-1 5.00E-1 1.07E+0 0.0 2.74E-2 5.00E+1 2.77E-1 5.00E+1 5E-4
naphthalene Yes 1.60E+0 5.00E-2 4.79E-1 5.00E-1 2.10E-1 5.00E-1 1.07E+0 0.0 2.52E-1 5.00E+1 2.77E-! 5.00E+1 5E-3
_henanthrene Yes 2.40E+1 5.00E-2 1.02E-1 5.00 E-1 2.80E-1 5.00E-1 1.07E+0 0.0 2.31E+0 5.00E+1 2.77E- 1 5.00E+1 5E-2
pyrene Yes 4.70E+1 5.00E-2 5.85E-2 5.00E-1 3.90E-1 5.00E-1 1.07E+0 0.0 5.15E+0 1.31E+0 3.05E-2 1.31E+0 4E+O
4,4'-DDD Yes 5.00E-3 5.00E-2 1.28E-2 5.00E-1 6:67E+0 5.00E-1 1.07E+0 0.0 6.77E-3 8.00E-1 3.20E-1 8.00E-1 8E-3
4,4'-DDE Yes 3.00E-2 5.00E-2 6.69E-3 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 4.06E-2 8.00E-1: 3.20E-1 8.00E-1 5E-2
!4,4'-DDT Yes 2.60E-3 5.00E-2 3.93E-3 5.00E-1 6.67E.0 5.00E-1 1.07E+0 0.0 3.52E-3 8.00E-1 3.20E-1 8.00E-1 4E-3

dieldrin Yes 5.00E-4 5.00E-2 2.93E-2 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 6.79E-4 2.00E-2 3.50E-1 2.00E-2 3E-2
endosulfansulfate Yes 4.00E-3 5.00E-2 2.97E-1 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 5.64E-3 1.50E-1 3.50E-1 1.50E-1 4E-2
heptachlor Yes 5.00E-4 5.00E-2 2.67E-2 5.00E-1 6.67E+0 5.00E- 1 1.07E+0 0.0 6.78E-4 1.29E-1 1.00E-1 1.29E-1 5E-3
Aroclor 1016 Yes 4.70E-2 5.00E-2 2.19E-2 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 6.37E-2 3.60E-1 2.06E-2 3.60E-1 2E-1
Aroclor 1260 Yes 2.00E-2 5.00E-2 6.43E-4 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 2.70E-2 3.60E-1 2.06E-2 3.60E-1 8E-2
antimony Yes 3.20E+0 5.00E-2 1.02E-2 5.00E-1 1.30E+0 5.00E-1 1.00E+0 0.0 9.01E-1 1.25E-1 3.00E-2 1.25E-1 7E+0
arsenic Yes 4.24E+1 5.00E-21 3.80E-2 5.00E-1 2.20E-1 5.00E-1 2.50E-3 0.0 3.03E+0 3.20E-1 3.32E-1 3.20E-1 9E+0
barium Yes 4.76E+2 5.00E-2 1.56E-1 5.00E-1 9.10E-2 5.00E-1 5.66E-2 0.0! 3.30E+1 5.10E+0 4.35E-1 5.10E+0 6E+0
beryllium Yes 6.60E-1 5.00E-2 1.00E-2 5.00E-1 4.50E-2 5.00E-1 1.00E+0 0.0 2.04E-2 6.60E-1 3.50E-1 6.60E-1 3E-2
cadmium Yes 1.50E+0 5.00E-2 5.90E-1 5.00E-1 7.71E+0 5.00E-1 3.33E-1 0.0 2.52E+0 6.00E-2 3.22E-2 6.00E-2 4E+1
chromium Yes 1.97E+2 5.00E-2 4.10E-2 5.00E-1 3.10E-1 5.00E- 1 8.46E-2 0.0 1.77E+1 3.28E+0 3.50E- 11 3.28E+0 5E+0
cobalt Yes 2.86E+1 5.00E-2 7.45E-3 5.00E-1 1.22E-1 5.00E-1 2.05E-2 ! 0.0 1.31E+0 1.20E+0 2.75E-1 1.20E+0 1E+0
copper Yes 1.18E+2 5.00E-2 1.20E-1 5.00E- 1 5.20E-1 5.00E- 1 1.96E-1 0.0 1.74E+11 2.67E+0 3.00E-2 2.67E+0 7E+0
iron Yes 6.70E+4 5.00E-2 4.25E-3 5.00E-1 3.60E-2 5.00E-1 1.24E-2 0.0 1.88E+3 NA 0.0 NA NA
lead Yes 1.68E+2 5.00E-2 3.90E-2 5.00E-1 2.70E-1 5.00E-1 1.05E-1 0.0 1.37E+1 1.00E+0 5.51E-1 1.00E+0 1E+I
mercury Yes 2.40E+0 5.00E-2 6.50E-1 5.00E-1 1.69E+0 5.00E- 1 5.43 E-2 0.0 1.17E+0 2.50E-1 1.88E-1 2.50E-1 5E+0
molybdenum Yes 2.50E+0 5.00E-2 2.50E-1 5.00E-1 9.53E-1 5.00E-1 1.00E+0 0.0 6.51E-1 2.60E-1 3.00E-2 2.60E-1 3E+0
nickel Yes 4.74E+2 5.00E-2 1.80E-2 5.00E-1 1.06E+0 5.00E- 1_ 2.49E- 1 0.0 1.11E+2 1.33E-1 2.49E-1 1.33E-1 8E.2
selenium Yes 3.10E+0 5.00E-2 6.70E-1 5.00E-1 9.90E- 1 5.00E- 1_ 1.62E-1 0.0 1.09E+0 5.00E-2 1.87E-1 5.00E-2 2E+1
thallium Yes 3.70E+0 5.00 E-2 4.00E-3 5.00E-1 1.30E+0 5.00E-1 1.12E-1 0.0 1.04E+0 4.80E- 1 6.50E-2 4.80E-1 2E+0
vanadium Yes 1.04E+2 5.00E-2 4.85E-3 5.00E-1 4.20E-2 5.00E-1 1.23E-2 0.0 3.05E+0 2.10E-1 2.60E-1 2.10E-1 1E+1
zinc Yes 9.01E+2 5.00E-2 3.70E- 1 5.00E-1 3.20E+0 5.00E-1 7.72E- 1 0.0 6.61E+2 9.60E+0_ 2.55 E-2 9.60E+0 7E+1

HQ = [(SoiI-Conc*lR-Food*Dietary-Soil-lngest)
+(SoiI-Conc*SoiI-Plant-BAF*lR-Food*Dietary-Plant-lngest)
+(SoiI-Conc*Soil-lnvert-BAF*lR-Food*Dietary-lnvert-lngest)

+(SoiI-Conc*SoiI-MammaI-BAF*lR-Food*Dietary-Mammal-lngest)]*SUF/(Body Weight*TRV-Receptor)

Attachment J1 SLERA Calculations.xls



Table J1-2. Hazard Qoutient - Low Calculations for Ground Squirrel

Food Ingestion Rate, kg food/day 4.70E-2 Site Use Factor (SUF, percent) 1.00E+0
Body Weight, kg 3.21E-1

Toxicity Toxicity
Dietary Fraction - Reference Reference

Soil Soil-Plant Dietary Fraction - Soil-Mammal Small Mammal Total Value - Lab Value - Lab ToxicityMaximum Dietary Fraction - BAF Dietary Fraction- Soil-Invertebrate Invertebrate BAF Ingestion Exposure Species Chronic Species Body Reference
Detection Soil Ingestion (kg soil/ Plant Ingestion BAF Ingestion (kg soil/ (kg mamml/kg Dose NOAEL Weight Value - Receptor

Compound COPC (mg/kg) (kg soil/kg food) kg_plant) (kg plant/kg food) (kg soil/kg_tnvert) (kg invert/kg food) kg_mammal) food) (mg/kg-day) (mg/kg-day) (kg) (mg/kg-day) HQ-Low
benzene Yes 3.00E-3 5.00E-2 2.27E+0 8.00E-1 3.97E+0 2.00E-1 1.07E+0 0.0 1.17E-3 2.64E+1 3.00E-2 2.64E+1 4E-5

methylenechloride Yes 2.00E-3 5.00E-2 7.34E+0 8.00E-1 7.55E-1 2.00E-1 1.07E+0 0.0 1.78E-3 5.85E+0 3.50E-1 5.85E+0 3E-4
xylenes,total Yes 3.00E-3 5.00E-2 6.09E-1 8.00E-1 2.57E+1 2.00E-1 1.07E+0 0.0 2.49E-3 2.10E+0 3.00E-2 2.10E+0 1E-3
_heno| Yes 3.00E-1 5.00E-2 5.55E+0 8.00E-1 1.10E+1 2.00E-1 1.07E+0 0.0 2.94E-1 6.00E+1 3.50E-1 6.00E+1 5E-3
acenaphthene Yes 2.90E+0 5.00E-2 2.10E-1 8.00E-1 3.00E-1 2.00E-1 1.07E+0 0.0 1.18E-1 5.00E+1 2.77E-1 5.00E+1 2E-3
acenaphthylene Yes 1.20E+0 5.00E-2 2.04E-1 8.00E-1 2.20E-1 2.00E-1 1.07E+0 0.0 4.53E-2 5.00E+1 2.77E-1 5.00E+1 9E-4
anthracene Yes 5.00E+0 5.00E-2 1.04E-1 8.00E-1 3.20E-1 2.00E-1 1.07E+0 0.0 1.44E-1 5.00E+1 2.77E-1 5.00E+1 3E-3
benzo(a)anthracene Yes 1.50E+1 5.00E-2 1.81E-2 8.00E-1 2.70E-1 2.00E-1 1.07E+0 0.0 2.60E-1 1.31E+0 3.05E-2 1.31E+0 2E-1
benzo(b)fluoranthene Yes 1.20E+1 5.00E-2 1.77E-2 8.00E-1 2.10E-1 2.00E-1 1.07E+0 0.0 1.86E-1 1.31E+0 3.05E-2 1.31E+0 1E-1
benzo(k)fluoranthene Yes 1.30E+1 5.00E-2 1.14E-2 8.00E-1 2.10E-1 2.00E-1 i 1.07E+0 0.0 1.92E-1 1.31E+0 3.05E-2 1.31E+0 1E-1
benzo(g,h,i)perylene Yes 1.30E+1 5.00E-2 5.70E-3 8.00E-1 1.50E-1 2.00E-1 1.07E+0 0.0 1.61E-1 1.31E+0 3.05E-2 1.31E+0' 1E-1
benzo(a)pyrene Yes 2.10E+1 5.00E-2 1.11E-2 8.00E-1 3.40E-1 2.00E-1 1.07E+0 0.0 3.90E-1 1.31E+0 3.05E-2 1.31E+0 3E-1
chrysene Yes 1.80E+1 5.00E-2 1.70E-21 8.00E-1 4.40E-1 2.00E-1 1.07E+0 0.0 4.00E-1 1.31E+0 3.05E-2 1.31E+0 3E-1
dibenz(a,h)anthracene Yes 1.70E+0 5.00E-2 4.86E-31 8.00E-1 4.90E-1 2.00E-1 1.07E+0 0.0 3.78E-2 1.31E+0 3.05E-2 1.31E+0 3E-2
fluoranthene Yes 3.50E+1 5.00E-2 4.03E-2 8.00E-1 3.70E-1 2.00E-1 1.07E+0 0.0 8.01E-1 1.31E+0 3.05E-2 1.31E+0 6E-1
fluorene Yes 1.80E-1 5.00E-2 1.49E-1 8.00E-1 2.00E-1 2.00E-1 1.07E+0 0.0 5.50E-3 5.00E+1 2.77E-1 5.00E+1 1E-4
indeno(1,2,3-c,d)pyrene Yes 1.40E+1 5.00E-2 5.19E-3 8.00E-1 4.10E-1 2.00E-1 1.07E+0 0.0 2.79E-1 1.31E+0 3.05E-2 1.31E+0 2E-1
2-methylnaphthalene Yes 2.60E-1 5.00E-2 2.27E-1 8.00E-1 2.00E-1 2.00E-1 1.07E+0 0.0 1.04E-2 5.00E+1 2.77E-1 5.00E+1 2E-4 ,
Inaphthalene Yes 1.60E+0 5.00E-2 4.79E-1 8.00E-1 2.10E-1 2.00E-1 1.07E+0 0.0 1.11E-1 5.00E+1 2.77E-1 5.00E+1 2E-3
phenanthrene Yes 2.40E+1 5.00E-2 1.02E-1 8.00E-1 2.80E- 1 2.00E-1 1.07E+0 0.0 6.60E-I 5.00E+1 2.77E-1 5.00E+1 1E-2
pyrene Yes 4.70E+1 5.00E-2 5.85E-2 8.00E-1 3.90E-1 2.00E-1 1.07E+0 0.0 1.20E+0 1.31E+0 3.05E-2 1.31E+0 9E-1
4,4'-DDD Yes 5.00E-3 5.00E-2 1.28E-2 8.00E-1 6.67E+0 2.00E-1 1.07E+0 0.0 1.02E-3 _.00E-1 3.20E-1 8.00E-1 1E-3
4,4'-DD£ Yes 3.00E-2 5.00E-2 6.69E-3 8.00E-1 6.67E+0 2.00E-1 1.07E+0 0.0 6.10E-3 ! 8.00E-1 3.20E-! _ 8.00E-1 8E-3

4,4'-DDT Yes 2.60E-3 5.00E-2 3.93E-3 8.00E-1 6,67E+0 2.00E-1 1.07E+0 0.0 5.28E-4 8.00E-1 3.20E-1 8.00E-1 7E-4
dieldrin Yes 5.00E-4 5.00E-2 2.93E-2 8.00E-1 6.67E+(: 2.00E-1 1.07E+0 00 1.03E-4 2.00E-2 3.50E-1 2.00E-2 5E-3
endosulfansulfate Yes 4.00E-3 5.00E-2 2.97E-1 8.00E-1 6.67E+0 2.00E-1 1.07E+0 0.0 9.49E-4 1.50E-1 3.50E-1 1.50E-1 6E-3
heptachlor Yes 5.00E-4 5.00E-2 2.67E-2 8.00E-1 6.67E+0 2.00E-1 1.07E+0 0.0 1.03E-4 1.29E-1 1.00E-1 1.29E-1 8E-4
Aroclor 1016 Yes 4.70E-2 5.00E-2 2.19E-2 8.00E-1 6.67E+0 2.00E-1 1.07E+0 0.0! 9.64E-3 3.60E-" 2.06E-2 3.60E-1 3E-2
Aroclor 1260 Yes 2.00E-2 5.00E-2 6.43E-4 8.00E-1 6.67E+0 2.00E=1 1.07E+0 0.0 4.05E-3 3.60E-1 2.06E-2 3.60E-1 1E-2
antimony Yes 3.20E+0 5.00E-2 1.02E-2 8.00E-1 ' 1.30E+0 2.00E-1 1.00E+0 0.0 1.49E-1 1.25E-1 3.00E-2 1.25E-1 1E+0
arsenic Yes 4.24E+1 5.00E-2 3.80E-2 8.00E-1 2.20E-1 2.00E-1 2.50E-3 0.0 7.72E-1 3.20E-1 3.32E-1 3.20E-1 2E+0
barium Yes 4.76E+2 5.00E-2 1.56E-1 8.00E-1 9.10E-2 2.00E-1 5.66E-2 0.0 1.35E+1 5.10E+0 4.35E-1 5.10E+0 3E+0
beryllium Yes 6.60E-1 5.00E-2 1.00E-2 8.00E-1 4.50E-2 2.00E-1 1.00E+0 0.0 6.47E-3 6.60E-1 3.50E-1 6.60E-1 1E-2
cadmium Yes 1.50E+0 5.00E-2 5.90E-1 8.00E°1 7.71E+0 2.00E-1 3.33E-1 0.0 4.53E-1 6.00E-2 3.22E-2 6.00E-2 BE.0
chromium Yes 1.97E+2 5.00E-2 4.10E-2 8.00E-1 3.10E-1 2.00E-1 8.46E-2 0.0 4.18E+0 3.28E+0 3.50E-1 3.28E+0 1E+0
cobalt Yes 2.86E+1 5.00E-2 7.45E-3 8.00E-1 1.22E-1 2.00E-1 2.05E-2 0.0 3.37E-1 1.20E+0 2.75E-1 1.20E+0 3E-1
copper Yes 1.18E+2 5.00E-2 1.20E-1 8.00E-1 5.20E-1 2.00E-1 1.96E-1 0.0 4.32E+0 2.67E+0 3.00E-2 2.67E+0 2E+0
iron Yes 6.70E+4 5.00E-2 4.25E-3 8.00E-1 3.60E-2 2.00E-1 1.24E-2 0.0 5.95E+2 NA 0.0 NA NA
lead Yes 1.68E+2 5.00E-2 _ 3.90E-2 8.00E-1 2.70E- 1 2.00E-1 1.05E-1 0.0 3.33E+0 1.00E+0 5.51E-1 1.00E+0 3E+0
mercury Yes 2.40E+0 5.00E-2 6.50E-1 8.00E-1 1.69E+0 2.00E-1 5.43E-2 0.0 3.19E-1 2.50E-1 1.88E-1 2.50E-1 1E+0
molybdenum Yes 2.50E+0 5.00E-2 2.50E- 1 8.00E- 1 9.53E-1 2.00E-1 1.00E+0 0.0 1.61E-1 2.60E-1 3.00E-21 2.60E- 1 6E-1
nickel Yes. 4.74E+2 5.00E-2 1.80E-2 8.00E-1 1.06E+0 2.00E-1 2.49E-1 0.0 1.92E+1, 1.33E-1 2.49E-1 1.33E-1 1E+2
selenium Yes 3.10E+0 5.00E-2 6.70E-1 8.00E-1 9.90E-1 i 2.00E- 1 1.62E- 1 0.0 3.56E-1 5.00E-2 1.87E-1 5.00E-2 7E.0
thallium Yes 3.70E+0 5.00E-2 4.00E-3 8.00E-1 1.30E+0 2.00E-1 1.12E- 1 0.0 1.70E-1 4.80E-1 6.50E-2 4.80E-1 4E-1
vanadium Yes 1.04E+2 5.00E-2 4.85E-3 8.00E-1 4.20E-2 2.00E-1 1.23E-2 0.0 9.48E-1 2.10E-1 2.60E-1 2.10E-1 5E+0
zinc Yes 9.01E+2 5.00E-2 3.70E-1 8.00E-1 3.20E+0 2.00E-1 7.72E-1 0.0 1.30E+2 9.60E+0 2.55E-2 9.60E+0 1E+I

HQ = [(SoiI-Conc*lR-Food*Dietary-Soil-lngest)
+(SoiI-Conc*SoiI-Plant-BAF*lR-Food*Dietary-Plant-Ingest)
+(SoiI-Conc*Soil-lnvert-BAF*lR-Food*Dietary-lnvert-lngest)

+(SoiI-Conc*SoiI-MammaI-BAF*lR-Food*Dietary-Mammal-lngest)]*SUF/(Body Weight*TRV-Receptor)

Attachment J1 SLERA Calculations.xls



Table J1-3. Hazard Qoutient - Low Calculations for Song Sparrow

Food Ingestion Rate, kg food/day 5.87E-3 Site Use Factor (SUF, percent) 1.00E+0
Body Weight, kg 1.99E-2

Tox!city Toxicity
Dietary Fraction - Reference Reference

Soil Soil-Plant Dietary Fraction - Soil-Mammal Small Mammal Total Value - Lab Value - Lab ToxicityMaximum Dietary Fraction - BAF Dietary Fraction- Soil-Invertebrate Invertebrate BAF Ingestion Exposure Species Chronic Species Body Reference
Detection Soil Ingestion (kg soil/ Plant Ingestion BAF Ingestion (kg soil/ (kg mamml/kg Dose NOAEL Weight Value - Receptor

Compound COPC (mg/kg) (kg soil/kg food) kg_plant) (kg plant/kg food) (kg soil/kg_lnvert) (kg invert/kg food) kg_mammal) food) (mg/kg-day) (mg/kg-day) (kg) (mg/kg-day) HQ-Low
benzene Yes 3.00E-3 9.30E-2 2.27E+0 5.00E-1 3.97E+0 5.00E-1 1.07E+0 0.0 2.84E-3 2.64 E+0 0.0 2.64E+0 1E-3
methylenechloride Yes 2.00E-3 9.30E-2 7.34E+0 5.00E-1 7.55E-1 5.00E-1 1.07E+0 0.0 2.44E-3 5.85E-1 0.0 5.85E-1 4E-3
xylenes,total Yes 3.00E-3 9.30E-2 6.09E-1 5.00E-1 2.57E+1 5.00E-1 1.07E+0 0.0 1.17E-2 2.10E-1 0.0 2.10E-1 6E-2
phenol Yes 3.00E-1 9.30E-2 5.55E+0 5.00E-1 1.10E+1 5.00E-1 1.07E+0 0.0 7.41E-1 1.13E+0 7.40E-2 1.13E+0 7E-1
acenaphthene Yes 2.90E+0 9.30E-2 2.10E-1 5.00E-1 3.00E-1 5.00E-1 1.07E+0 0.0 2.98E-1 1.01E+0 7.40E-2 1.01E+0 3E-1
acenaphthylene Yes 1.20E+0 9.30E-2 2.04E-1 5.00E-1 2.20E-1 5.00E-1 1.07E+0 0.0 1.08E-1 1.01E+0 7.40E-2 1.01E+0 1E-1
anthracene Yes 5.00E+0 9.30E-2 1.04E-1 5.00E-1 3.20E-1 5.00E-1 1.07E+0 0.0 4.50E-1 1.11E+0 7.40E-2 1.11E+0 4E-1
benzo(a)anthracene Yes 1.50E+1 9.30E-2 1.81E-2 5.00E-1 2.70E-1 5.00E-1 1.07E+0 0.0 1.05E+0 1.01E+0 7.40E-2 1.01E+0 1E+0
benzo(b)fluoranthene Yes 1.20E+1 9.30E-2 1.77E-2 5.00E-1 2.10E-1 5.00E-1 1.07E+0 0.0 7.32E-1 1.01E+0 7.40E-2 1.01E+0 7E-1
benzo(k)fluoranthene Yes 1.30E+1 9.30E-2 1.14E-2 5.00E-1 2.10E-1 5.00E-1 1.07E+0 0.0 7.81E-1 1.01E+0 7.40E-2 1.01E+0 8E-1
benzo(g,h,i)perylene Yes 1.30E+1 9.30E-2 5.70E-3 5.00E-1 1.50E-1 5.00E-1 1.07E+0 0.0 6.55E-1 1.01E+0 7.40E-2 1.01E+0 6E-1
benzo(a)pyrene Yes 2.10E+1 9.30E-2 1.11E-2 5.00E-1 3.40E-1 5.00E-1 1.07E+0 0.0 1.66E+0 1.01E+0 7.40E-2 1.01E+0 2E+0
chrysene Yes 1.80E+1 9.30E-2 1.70E-2 5.00E-1 4.40E-1 5.00E-1 1.07E+0 0.0 1.71E+0 1.01E+01 7.40E-2 1.01E+0 2E+0
dibenz(a,h)anthracene Yes 1.70E+0 9.30E-2; 4.86E-3 5.00E-1 4.90E-1 5.00E-1 1.07E+0 0.0 1.71E-1 1.01E+0 7.40E-2 1.01E+0 2E-1
fluoranthene Yes 3.50E+1 9.30E-2! 4.03E-2 5.00E-1 3.70E-1 5.00E-1 1.07E+0 0.0 3.08E+0 1.01E+0 7.40E-2 1.01E+0 3E+0
fluorene Yes 1.80E-1 9.30E-2 149E-1 5.00E-1 2.00E-1 5.00E-1 1.07E+0 0.0 1.42E-2 1.01E+0 7.40E-2 1.01E+0 1E-2
indeno(I,2,3-c,d)pyrene Yes 1.40E+1 9.30E-2 5.19E-31 5.00E-1 4.10E-1 5.00E-1 1.07E+0 0.0 1.24E+0 1.01E+0 7.40E-2 1.01E+0 1E+0
2-methylnaphthalene Yes 2.60E-1 9.30E-2 2.27E-1 5.00E-1 2.00E-1 5.00E-1 1.07E+0 0.0 2.35E-2 1.01E+0 7.40E-2 1.01E+0 2E-2
naphthalene Yes 1.60E+0 9.30E-2 4.79E-1 5.00E-1 2.10E-1 5.00E-1 1.07E+0 0.0 2.07E-1 1.01E+0 7.40E-2 1.01E+0' 2E-1
_henanthrene Yes 2.40E+1 9.30E-2 1.02E- 1 5.00E-1 2.80E-1 5.00E-1 1.07E+0 0.0 2.01E+0 1.13E+0 7.40E-2 1.13E+0 2E+0
pyrene Yes 4.70E+1 9.30E-2 5.85E-2 5.00E-1 3.90E-1 5.00E-1 1.07E+0 0.0 4.40E+0 1.01E+0 7.40E-2 1.01E+0 4E+0
4,4'-DDD Yes 5.00E-3 9.30E-2 1.28E-2 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 5.06E-3 9.00E-3 3.50E+0 3.20E-3 2E+0
4,4'-DDE Yes 3.00E-2 9.30E-2 6.69E-3 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 3.03E-2 9.00E-3 3.50E+0 3.20E-3 9E+O

4,4'-DDT Yes 2.60E-3 9.30E-2 3.93E-3 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 2.63E-3 9.00E-3 350E+0 3.20E-3 8E-1dieldrin Yes 5.00E-4 9.30E-2 2.93E-2 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 5.07E-4 7.70E-2 4.66E-1 7.70E-2 7E-3
endosulfansulfate Yes 4.00E-3 9.30E-2 2.97E-1 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 4.22E-3 1.00E+1 4.00E°1 1.00E+I 4E-4
heptachlor Yes 5.00E-4 9.30E-2 2.67E-2 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 5.07E-4 2.14E+0 6.40E-2 2.14E+0 2E-4
Aroclor 1016 Yes 4.70E-2 9.30E-2 2.19E-2 5.00E-1: 6.67E+0 5.00E-1 1.07E+0 0.0 4.77E-2 8.80E-2 8.00E-1 8.80E-2 5E-1
Aroclor 1250 Yes 2.00E-2 9.30E-2 6.43E-4 5.00E-1 6.67E+0 5.00E-1 1.07E+0 0.0 2.02E-2 8.80E-2 8.00E-1 8.80E-2 2E-1

antimony Yes 3.20E+0 9.30E-2 1.02E-2 5.00E°1 1.30E+0 5.00E-1 1.00E+0 0.0 7.06E-1 1.25E-2 0.0 1.25E-2 6E+1
arsenic Yes 4.24E+1 9.30E-2 3.80E-2 5.00E-1 2.20E-1 5.00E-1 2.50E-3 0.0 2.78E+0 5.50E+0 1.17E+0 5.50E+0 5E-1
!barium Yes 4.76E+2 9.30E-2 1.56E-1 5.00E-1 9.10E-2 5.00E-1 5.66E-2 0.0 3.04E+1 2.08E+1 1.21E-1 2.08E+1 1E+0
beryllium Yes 6.60E-1 9.30E-2 1.00E-2 5.00E-1 4.50E-2 5.00E-1 1.00E+0 0.0 2.35E-2 6.60E-2 0.0 6.60E-2 4E-1
cadmium Yes 1.50E+0 9.30E-2 5.90E- 1 5.00E- 1 7.71E+0 5.00E-1 3.33E-1 0.0 1.88E+0 7.80E-2 7.99E-1 7.80E°2 2E+1
chromium Yes 1.97E+2 9.30E-2 4.10E-2 5.00E- 1 3.10E-1 5.00E-1 8.46E-2 0.0 1.56E+1 1.00E+0 1.25E+0 1.00E+0 2E+1
cobalt Yes 2.86E+1 9.30E-2 7.45E-3 5.00E-1 1.22E-1 5.00E-1 2.05E-2 0.0 1.33E+0 2.37E-1 1.53E-1 2.37E-1 6E.0
copper Yes 1.18E+2 9.30E-2 1.20E-1 5.00E-1 5.20E-1 5.00E-1 1.96E-1 0.0 1.44E+1 2.30E+0 6.39E-1 2.30E+0 6E+0
iron Yes 6.70E+4 9.30E-2 4.25E-3 5.00E-1 3.60E-2 5.00E-1 1.24E-2 0.0 2.24E+3 NA: 0.0 NAi NA
lead Yes 1.68E+2 9.30E-2 3.90E-2 5.00E-1 2.70E- 1 5.00E-1 1.05E-1 0.0 1.23E+1 1.40E-2 9.35E-2 1.40E-2 9E+2
mercury Yes 2.40E+0 9.30E-2 6.50E-1 5.00E-1 1.69E+0 5.00E-1 5.43E-2 0.0 8.95E-1 3.90E-2 1.00E+0 3.90E-2 2E+1
molybdenum Yes 2.50E+0 9.30E-2 2.50E-1 5.00E-1 9.53E-1 5.00E-1 1.00E+0 0.0 5.12E-1 3.50E+0 1.50E+0 3.50E+0 1E-1
nickel Yes 4.74E+2 9.30E-2 1.80E-2 5.00E-1 1.06E+0 5.00E-1 2.49E-1 0.0 8.83E+1 1.38E+0 6.14E-1 1.38E+0 6E+1
selenium Yes 3.10E+0 9.30E-2 6.70E-1 5.00E-1 9.90E-1 5.00E-1 1.62E-1 0.0 8.44E-1 2.30E-1 1.11E+0 2.30E-1 4E+0
thallium Yes 3.70E+0 9.30E-2 4.00E-3 5.00E-1 1.30E+0 5.00E-1 1.12E-1 0.0 8.13E-1 3.50E-1 7.40E-2 3.50E-1 2E+0
vanadium Yes 1.04E+2 9.30E-2 4.85E-3 5.00E-1 4.20E-2 5.00E-1 1.23E-2 0.0 3.57E+0 1.14E+1 1.17E+0 1.14E+1 3E-1
zinc Yes 9.01E+2 9.30E-2 3.70E-1 5.00E-1 3.20E+0 5.00E- 1 7.72E-1 0.0 4.99E+2 1.72E+1 9.55E-1 : 1.72E+1 3E+1

HQ = [(SoiI-Conc*lR-Food*Dietary-Soil-lngest)
+(SoiI-Conc*SoiI-Plant-BAF*lR-Food*Dietary-Plant-lngest)
+(SoiI-Conc*Soil-lnvert-BAF*lR-Food*Dietary-lnvert-lngest)

+(SoiI-Conc*SoiI-MammaI-BAF*lR-Food*Dietary-Mammal-lngest)]*SUF/(Body Weight*TRV-Receptor)

Attachment J1 SLERA Calculations.xts



Table J1-4. Hazard Qoutient - Low Calculations for American Robin

Food Ingestion Rate, kg food/day 1.49E-2 Site Use Factor (SUF, percent) 1.00E+0
Body Weight, kg 6.35E-2

Toxicity Toxicity
Dietary Fraction - Reference Reference

Soil Soil-Plant Dietary Fraction - Soil-Mammal Small Mammal Total Value - Lab Value - Lab ToxicityMaximum Dietary Fraction- BAF Dietary Fraction- Soil-Invertebrate Invertebrate BAF Ingestion Exposure Species Chronic Species Body Reference
Detection Soil Ingestion (kg soil/ Plant Ingestion BAF Ingestion (kg soil/ (kg mamml/kg Dose NOAEL Weight Value - Receptor

Compound COPC (mg/kg) (kg soil/kg food) kg_plant) (kg plant/kg food) (kg soil/kg_lnvert) (kg invert/kg food) kg_mammal) food) (mg/kg-day) (mg/kg-day) (kg) (mg/kg-day) HQ-Low
benzene Yes 3.00 E-3 1.04E-1 2.27E+0 1.70E-1 3.97E+0 8.30E- 1 1.07E+0 0.0 2.67E-3 2.64E+0 0.0 2.64 E+0 1E-3
methylenechloride Yes 2.00E-3 1.04E-1 7.34E+0 1.70E-1 7.55E-1 8.30E-1 1.07E+0 0.0 9.30E-4 5.85E-1 0.0 5.85E-1 2E-3
x,_lenes,total Yes 3.00E-3 1.04E-1 6.09E-1 1.70E-1 2.57E+1 8.30E-1 1.07E+0 0.0 1.52E-2 2.10E-1 0.0 2.10E-1 7E-2
phenol Yes 3.00E-1 1.04E-1 5.55E+0 1.70E-1 1.10E+1 8.30E-1 1.07E+0 0.0 7.19E-1 1.13E+0 7.40E-2 1.13E+0 6E-1
acenaphthene Yes 2.90E+0 1.04E-1 2.10E-1 1.70E-1 3.00E-1 8.30E-1 1.07E+0 0.0 2.65E-1 1.01E+0 7.40E-2 1.01E+0 3E-1
acenaphthylene Yes 1.20E+0 1.04E-1 2.04E-1 1.70E-1 2.20E-1 8.30E-1 1.07E+0 0.0 9.07E-2 1.01E+0 7.40E-2 1.01E+0 9E-2
anthracene Yes 5.00E+0 1.04E-1 1.04E-1 1.70E-1 3.20E-1 8.30E-1 1.07E+0 0.0 4.55E-1 1.11E+0 7.40E-2 1.11E+0 4E-1
benzo(a)anthracene Yes 1.50E+1 1.04E-1 1.81E-2 1.70E-1 2.70E-1 8.30E-1 1.07E+0 0.0 1.17E+0 1.01E+0 7.40E-2 1.01E+0 1E+0
benzo(b)fluoranthene Yes 1.20E+1 1.04E-1 1.77E-2 1.70E-1 2.10E-1 8.30E-1 1.07E+0 0.0 7.94E-1 1.01E+0 7.40E-2 1.01E+0 8E-1
benzo(k)fluoranthene Yes 1.30E+1 1.04E-1 1.14E-2 1.70E-1 2.10E-1 8.30E-1 1.07E+0 0.0 8.57E-1 1.01E+0 7.40E-2 1.01E+0 8E-1
benzo(g,h,i)perylene Yes 1.30E+1 1.04E-1 5.70E-3 1.70E-1 1.50E-1 8.30E-1 1.07E+0 0.0 7.01E-1 1.01E+0 7.40E-2 1.01E+0 7E-1
benzo(a)pyrene Yes 2.10E+1 1.04E-1 1.11E-2 1.70E-1 3.40E-1 8.30E-1 1.07E+0 0.0 1.92E+0 i 1.01E+0 7.40E-2 1.01E+0 2E+0
chrysene Yes 1.80E+1 1.04E-1 1.70E-2 1.70E-1 4.40E-1 8.30E-1 1.07E+0 0.0 2.00E+0 1.01E+0 7.40E-2 1.01E+0 2E+0
dibenz(a,h)anthracene Yes 1.70E+0 1.04E-1 4.86E-3 1.70E-1 4.90E-1 8.30E-1 1.07E+0 0.0 2.04E-1 1.01E+0 7.40E-2 1.01E+0 2E-1
fluoranthene Yes 3.50E+1 1.04E-1 4.03E-2 1.70E-1 3.70E-1 8.30E-1 1.07E+0 0.0 3.44E+0 1.01E+0 7.40E-2 1.01E+0 3E+0
fluorene Yes 1.80E-1 1.04E-1 1.49E-1 1.70E-1 2.00E-1 8.30E-1 ] 1.07E+0 0.0 1.25E-2 1.01E+0 7.40E-2 1.01E+0 1E-2
indeno(l,2,3-c,d)pyrene Yes 1.40E+1 1.04E-1 5.19E-3 1.70E-1 4.10E-1 8.30E-1 1.07E+0 0.0 1.47E+0 1.01E+0 7.40E-2 1.01E+0 1E+0
2-methylnaphthalene Yes 2.60E-1 1.04E-1 : 2.27E-1 1.70E-1 2.00E-1 8.30E-1 1.07E+0 0.0 1.89E-2 1.01E+0 7.40E-2 1.01E+0 2E-2
naphthalene Yes 1.60E+0 1.04E-1 4.79E-1 1.70E-1 2.10E-1 8.30E-1 1.07E+0 0.0 1.35E-1 1.01E+0 7.40E-2 1.01E+0 1E-1
phenanthrene Yes 2.40E+1 1.04E-1 1.02E-1 1.70E-1 2.80E-1 8.30E-1 1.07E+0 0.0 2.00E+0 1.13E+0 7.40E-2 1.13E+0 2E+0
pyrene Yes 4.70E+1 1.04E-1 5.85E-2 1.70E-1 3.90E-1 8.30E-1 1.07E+0 0.0 4.84E+0 1.01E+0 7.40E-2i 1.01E+0 5E+0
4,4'-DDD Yes 5.00E-3 1.04E-1 1.28E-2 1.70E-1 6.67E+0 8.30E-1 1.07E+0 0.0 6.63E-3 9.00E-3 3.50E+0 ' 9.00E-3 7E-1
4,4'-DDE Yes 3.00E-2 1.04E-1 6.69E-3 1.70E-1 6.67E+0 8.30E-1 1.07E+0 0.0 3.98E-2 9.00 E-3 3.50E+0 9.00E-3 4E+0

4,4'-DDT Yes 2.60E-3 1.04E-1 3.93E-3 1.70E-1 6.67E+0 8.30E-1 1.07E+0 0.0 3.45E-3 9.00E-3 3.50E+0 9.00E-3 4E-1dieldrin Yes 5.00E-4 1.04E-1 2.93E-2 1.70E-1 6.67E+0 8.30E-1 1.07E+0 0.0 6.63E-4 7.70E-2 4.66E-1 7.70E-2 9E-3
endosulfansulfate Yes 4.00E-3 1.04E-1 2.97E-1 1.70E-1 6.67E+0 8.30E-1 1.07E+0 0.0 5.35E-3 1.00E+1 4.00E-1 1.00E+I 5E-4
heptachtor Yes 5.00E-4 1.04E-1 2.67E-2 1.70E-1 6.67E+0 8.30E-1 1.07E+0 0.0 6.63E-4 2.14E+0 6.40E-2 2.14E+0 3E-4
Aroclor 1016 Yes 4.70E-2 1.04E-1 2.19E-2 1.70E-1 6.67E+0: 8.30E-1 1.07E+0 0.0 6.23E-2 8.80E-2 8.00E-1 8.80E-2 7E-1
Aroclor 1260 Yes 2.00E-2 1.04E-1 6.43E-4 1.70E-1 6.67E+0 8.30E-1 1.07E+0 0.0 2.65E-2 8.80E-2 8.00E-1 8.80E-2 3E-1
antimony Yes 3.20E+0 1.04E-1 1.02E-2 1.70E-1 1.30E+0 8.30E-1 1.00E+0 0.0 8.91E-1 1.25E-2 0.0 1.25E-2 7E+1
arsenic Yes 4.24E+1 1.04E-! 3.80E-2 1.70E-1 2.20E-1 8.30E-1 2.50E-3 0.0 2.92E+0 5.50E+0 1.17E+0 5.50E+0 5E-1
barium Yes 4.76E+2 1.04E-1 1.56E-1 1.70E-1 9.10E-2 8.30E-1 5.66E-2 0.0 2.31E+1 2.08E+1 1.21E-1 2.08E+1 1E+0
beryllium Yes 6.60E- 1 1.04E-1 1.00E-2 1.70E-1 4.50E-2 8.30E- 1 t .00E+0 0.0 2.22E-2 6.60E-2 0.0 6.60E-2 3E-1
cadmium Yes 1.50E+0 1.04E-1 5.90E-1 1.70E-1 7.71E+0 8.30E-1 3.33E-1 0.0 2.33E+0 7.80E-2 7.99E-1 7.80E-2 3E+1
chromium Yes 1.97E+2 1.04E-1 4.10E-2 1.70E-1 3.10E-1 8.30E-1 8.46E-2 0.0 1.71E+1 1.00E+0 1.25E+0 1.00E+0 2E+1
cobalt Yes 2.86E+1 1.04E-1 7.45E-3 1.70E-1 1.22E-1 8.30E-1 2.05E-2 0.0 1.39E+0 2.37E-1 1.53E-1 2.37E-1 6E+0
copper Yes 1.18E+2 1.04E-1 1.20E-1 1.70E-1 5.20E-1 8.30E-1 1.96E-1 i 0.01 1.54E+1 2.30E+0 6.39E-1 2.30E+0 7E+0
iron Yes 6.70E+4 1.04E-1 4.25E-3 1.70E-1 3.60E-2 8.30E-1 1.24E-2 0.0 2.12E+3 NA 0.0 NA NA
lead Yes 1.68E+2 1.04E-1 3.90E-2 1.70E-1 2.70E-1 8.30E-1 1.05E-1 0.0 1.32E+1 1.40E-2 9.35E-2 1.40E-2 9E+2
mercury Yes 2.40E+0 1.04E-1 6.50E-1 1.70E-1 1.69E+0 8.30E-1 5.43E-2 0.0 9.14E-1 3.90E-2 1.00E+0 3.90E-2 2E+1
molybdenum Yes 2.50E+0 1.04E-1 2.50E-1 1.70E-1 9.53E-1 8.30E-1 1.00E+0 0.0 5.51E-1 3.50E+0 1.50E+0 3.50E+0 2E-1
nickel Yes 4.74E+2 1.04E-1 1.80E-2 1.70E-1 1.06E+0 8.30E- 1 2.49E-1 0.0 1.10E+2 1.38E+0 6.14E-1 1.38E+0 8E.1
selenium Yes 3.10E+0 1.04E-1 6.70E-1 1.70E-1 9.90E-1 8.30E-1 1.62E-1 0.0 7.58E-1 2.30E- 1 1.11E+0 2.30E-1 3E+0
thallium Yes 3.70E+0 1.04E-1 4.00E-3 1.70E-1 1_30E+0 8.30E-1 1.12E-1 0.0 1.03E+0 3.50E-1 7.40E-2 _ 3.50E-1 3E+0
vanadium Yes 1.04E+2 1.04E-1 4.85E-3 1.70E-1 4.20E-2 8.30E- 1 1.23E-2 0.0 3.42E+0 1.14E+1 1.17E+0 1.14E+1 3E-1
zinc Yes 9.01E+2 1.04E-1 3.70E-1 1.70E-1 3.20E+0 8.30E- 1 7.72E-1 0.0 5.98E+2 1.72E+1 9.55E-1 1.72E+1 3E+1

HQ = [(SoiI-Conc*lR-Food*Dietary-Soil-lngest)
+(SoiI-Conc*SoiI-Plant-BAF*lR-Food*Dietary-Plant-lngest)
+(SoiI-Conc*Soil-lnvert-BAF*lR-Food*Dietary-lnvert-lngest)

+(SoiI-Conc*SoiI-MammaI-BAF*lR-Food*Dietary-Mammal-lngest)]*SUF/(Body Weight*TRV-Receptor)

Attachment J1 SLERA Calculations.xls



Table J1.-5. Hazard Qoutient - Low Calculations for Red-tailed Hawk

Food Ingestion Rate, kg food/day 1.06E-1 Site Use Factor (SUF, percent) 1.00E+0
Body Weight, kg 9.57E-1

Toxicity Toxicity
Dietary Fraction - Reference Reference

( Soil Soil-Plant Dietary Fraction - Soil-Mammal Small Mammal Total Value - Lab Value - Lab Toxicity
Maximum Dietary Fraction - BAF Dietary Fraction - Soil-Invertebrate Invertebrate BAF Ingestion Exposure Species Chronic Species Body Reference
Detection Soil Ingestion (kg soil/ Plant Ingestion BAF Ingestion (kg soil/ (kg mamml/kg Dose NOAEL Weight Value - Receptor

Compound COPC (mg/kg) (kg soil/kg food) kg_plant) (kg plant/kg food) (kg soil/kg_lnvert) (kg invert/kg food) kg_mammal) food) (mg/kg-day) (mg/kg-day) (kg) (mg/kg-day) HQ-Low
benzene Yes 3.00E-3 3.50E-31 2.27E+0 0.0 3.97E+0 0.0 1.07E+0 1.00E+0 3.56E-4 2.64E+0 0.0 2.64E+0 1E-4
methylenechloride Yes 2.00E-3 3.50E-3 7.34E+0 0.0 7.55E-1 0.0 1.07E+0 1.00E+0, 2.37E-4 5.85E-1 0.0 5.85E-1 4E-4
xylenes,total Yes 3.00E-3 3.50E-3 6.09E-1 0.0 2.57E+1 0.0 1.07E+0 1.00E+0 3.56E-4 2.10E-1 0.0 2.10E-1 2E-3
phenol Yes 3.00E-1 3.50E-3 5.55E+0 0.0 1.10E+1 0.0 1.07E+0 1.00E+0 3.56E-,I 1.13E+0 7.40E-2 1.13E+0 3E-2
acenaphthene Yes 2.90E+0 3.50E-3 2.10E-1 0.0 3.00E-1 0.0 1.07E+0 1.00E+0 3.44E-1 1.01E+0 7.40E-2 1.01E+0 3E-1
acenaphthylene Yes 1.20E+0 3.50E-3 2.04E-1 0.0 2.20E-1 0.01 1.07E+0 1.00E+0 1.42E-1 1.01E+0 7.40E-2 1.01E+0 1E-1
anthracene Yes 5.00E+0 3.50E-3 1.04E-1 0.0 3.20E-1 0.01 1.07E+0 1.00E+0 5.93E-1 1.11E+0 7.40E-2 1.11E+0 5E-1
benzo(a)anthracene Yes 1.50E+1 3.50E-3 1.81E-2 0.0 2.70E-1 0.0 1.07E+0 1.00E+0 1.78E+0 1.01E+0 7.40E-2 1.01E+0 2E+0
benzo(b)fluoranthene Yes 1.20E+1 3.50E-3 1.77E-2 0.0 2.10E-1 ! 0.0 1.07E+0 1.00E+0 1.42E+0 1.01E+0 7.40E-2 1.01E+0 1E+0
benzo(k)fluoranthene Yes 1.30E+1 3.50E-3 1.14E-2 0.0 2.10E-1 0.0 1.07E+0 1.00E+0 1.54E+0 1.01E+0 7.40E-2 1.01E+0 2E+0
benzo(g,h,i)perylene Yes 1.30E+1 3.50E-3 5.70E-3 0.0 1.50E-1 0.0 1.07E+0 1.00E+0 1.54E+0 1.01E+0 7.40E-2 1.01E+0 i 2E+0
ibenzo(a)pyrene Yes 2.10E+1 3.50E-3 1.11E-2 0.0 3.40E-1 0.0 1.07E+0 1.00E+0 2.49E+0 1.01E+0 7.40E-2 1.01E+0 2E+0
chrysene Yes 1.80E+1 3.50E-3 1.70E-2 0.0 4.40E-1 0.0 1.07E+0 1.00E+0 2.14E+0 1.01E+0 7.40E-2 1.01E+0 2E+0
dibenz(a,h)anthracene Yes 1.70E+0 3.50E-3 4.86E-3 0.0 4.90E-1 0.0 1.07E+0 1.00E+0 2.02E-1 1.01E+0 7.40E-2 1.01E+0 2E-1
fluoranthene Yes 3.50E+1 3.50E-3 4.03E-2 0.0 3.70E-1 0.0 1.07E+0 1.00E+0 4.15E+0 1.01E+0 7.40E-2 1.01E+0 4E+0
fluorene Yes 1.80E-1 3.50E-3 1.49E-1 0.0 2.00E-1 0.0 1.07E+0 1.00E+0 2.14E-2 1.01E+0 7.40E-2 1.01E+0 2E-2
indeno(1,2,3-c,d)pyrene Yes 1.40E+1 3.50E-3 5.19E-3 0.0 4.10E-1 0.0 1.07E+0 1.00E+0 1.66E+0 1.01E+01 7.40E-2 1.01E+0 2E+0
2-methylnaphthalene Yes 2.60E-1 3.50E-3 2.27E-1 0.0 2.00E-1 0.0 1.07E+0 1.00E+0 3.09E-2 1.01E+01 7.40E-2 1.01E+0 3E-2
naphthalene Yes 1.60E+0; 3.50E-3 4.79E-1 0.0 2.10E-1 0.0 1.07E+0 1.00E+0 1.90E-1 1.01E+0 7.40E-2 1.01E+0 2E-1
phenanthrene Yes 2.40E+1! 3.50E-3 1.02E-1 0.0 2.80E-1 0.0 1.07E+0 1.00E+0 2.85E+0 1.13E+0 7.40E-2 1.13E+0 3E+0
pyrene Yes 4.70E+1 3.50E-3 5.85E-2 0.0 3.90E-1 0.0 1.07E+0 1.00E+0 5.58E+0 1.01E+0 7.40E-2 1.01E+0 6E+0
4,4'-DDD Yes 5.00E-3 3.50E-3 1.28E-2 0.0 6.67E+0 0.0 1.07E+0 1.00E+0, 5.93E-4 9.00E-3 3.50E+0 9.00E-3 7E-2
4,4'-DDE Yes 3.00E-2 3.50E-3 6.69E-3 0.0 6.67E+0 0.0 1.07E+0 1.00E+0 3.56E-3 9.00E-3 3.50E+0 9.00E-3 4E-1

4,4'-DDT Yes 2.60E-3 3.50E-3 3.93E-3 0.0 6.67E+0 0.0 1.07E+0 1.00E+0 3.09E-4 9.00E-3 3.50E+0 9.00E-3 3E-2dieldrin Yes 5.00E-4 3.50E-3 2.93E-2 0.0 6.67E+0 0.0 1.07E+0 1.00E+0 5.93E-5 7.70E-2 4.66E-1 7.70E-2 8E-4
endosulfansulfate Yes 4.00E-3 3.50E-31 2.97E-1 0.0 6.67E+0 0.0 1.07E+0 1.00E+0 4.75E-4 1.00E+I 4.00E- 1 1.00E+li 5E-5
heptachlor Yes 5.00E-4 3.50E-3 2.67E-2 0.0 6.67E+0 0.0 1.07E+0 1.00E+0 5.93E-5 2.14E+0 6.40E-2 2.14E+0 3E-5
Aroclor 1016 Yes 4.70E-2 3.50E-3 2.19E-2 0.0 6.67E+0 0.0 1.07E+0 1.00E+0 5.58E-3 8.80E-2 8.00E-1 8.80E-2 6E-2
Aroclor 1260 Yes 2.00E-2 3.50E-3 6.43E-4 0.0 6.67E+0 0.0 1.07E+0 1.00E+0 2.37E-3 8.80E-2 8.00E-1, 8.80E-2 3E-2
antimony Yes 3.20E+0 3.50E-3 1.02E-2 0.0 1.30E+0 0.0 1.00E+0 1.00E+0 3.56E-1 1.25E-2 0.0 1.25E-2 3E+1
arsenic Yes 4.24E+! 3.50E-3 3.80E-2 0.0 2.20E-1 0.0 2.50E-3 1.00E+0 2.82E-2 5.50E+0 1.17E+0 5.50E+0 5E-3
barium Yes 4.76E+2 3.50E-3 1.56E-1 0.0 9.10E-2 0.0 5.66E-2 1.00E+0 3.17E+0 2.08E+1 1.21E-1 2.08E+1 2E-1
beryllium Yes 6.60E-1 3.50E-3 1.00E-2 0.0 4.50E-2 0.0 1.00E+0_ 1.00E+0 7.35E-2 6.60E-2 0.0 6.60E-2 1E+0
cadmium Yes 1.50E+0 3.50E-3 5.90E-1 0.0 7.71E+0 0.0 3.33E-1 1.00E+0 5.60E-2 7.80E-2 7.99E-1 7.80 E-2 7E-1
chromium Yes 1.97E+2 3.50E-3 4.10E-2 0.0 3.10E-1 0.0 8.46E-2 1.00E+0 1.92E+0 1.00E+0 1.25E+0 1.00E+0 2E+0
cobalt Yes 2.86E+1 3.50E-3 7.45E-3 0.0 1.22E-1 0.0 2.05E-2 1.00E+0 7.61E-2' 2.37E-1 1.53E-1 2.37E-1 3E-1
copper Yes 1.18E+2 3.50E-3 1.20E-1 0.0 5.20E-1 0.0 1.96E-1 1.00E+0 2.61E+0 2.30E+0 6.39E-1 2.30E+0 1E+0
iron Yes 6.70E+4 3.50E-3 4.25E-3 0.0 3.60E-2 0.0 1.24E-2 1.00E+0 1.18E+2 NA 0.0 NA NA
lead Yes 1.68E+2 3.50E-3 3.90E-2 0.0i 2.70E-1 0.0 1.05E-1 1.00E+0 2.03E+0 1.40E-2 9.35E-2 1.40E-2 1E+2
!mercury Yes 2.40E+0 3.50E-3 6.50E-1 0.0 1.69E+0 0.0 5.43E-2 1.00E+0 1.54E-2 3.90E-2 1.00E+0 3.90E-; 4E-1
molybdenum Yes 2.50E+0 3.50E-3 2.50E-1 0.0 9.53E-1 0.0 1.00E+0 1.00E+0 2.78E-1 3.50E+0 1.50E+0 3.50E+0 8E-2
nickel Yes 4.74E+2' 3.50E-3 1.80E-2 0.0 1.06E+0 0.0 2.49E-1 1.00E+0 1.33E+1 1.38E+0 6.14E-1 1.38E+0 1E+1
selenium Yes 3.10E+0 3.50E-3 6.70E-1 0.0 9.90E-1 0.0 1.62E-1 1.00E+0 5.69E-2 2.30E-1 1.11E+0 2.30E-1 2E-1
thallium Yes 3.70E+0 3.50E-3 4.00E-3 0.0 1.30E+0 0.0 1.12E-1 1.00E+0 4.76E-2 3.50E-1 7.40E-2 3.50E-1 1E-1
vanadium Yes 1.04E+2 3.50E-3 4.85E-3 0.0 4.20E-2 0.0 1.23E-2 1.00E+0 1.82E-1 1.14E+1 1.17E+0 1.14E+1 2E-2
zinc Yes 9.01E+2 3.50E-3 3.70E-1 0.0 3.20E+0 0.0 7.72E-1 1.00E+0 7.75E+1 "1.72E+1 9.55E- 1 1.72E+1 5E+0

HQ = [(SoiI-Conc*lR-Food*Dietary-Soil-lngest)
+(SoiI-Conc*SoiI-Plant-BAF*lR-Food*Dietary-Plant-lngest)
+(SoiI-Conc*Soil-lnvert-BAF*lR-Food*Dietary-lnvert-lngest)

+(SoiI-Conc*SoiI-MammaI-BAF*lR-Food*Dietary-Mammal-lngest)]*SUF/(Body Weight*TRV-Receptor)

Attachment J1 SLERA Calculations.xls



APPENDIX K

MARINA VILLAGE HOUSING
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APPENDIX L

RESPONSE TO AGENCY COMMENTS (RTC)



Response to Comments - DTSC - GSU

Draft Soil Remedial Investigation Report Revision I, IR Site 31, Soil Former NAS Alameda Point, Alameda, California Report

Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18January 2007 to Draft RI Report Dated 29
November 2006

# I Reference Comments Responses
General Review

1. Dot Lofstrom, P.G., The Department of Toxic Substances Control There appears to be confusion on the technical assessment in the Draft
Project Manager, (DTSC) has reviewed the document referenced RI Report-Revision I. The rationale for not needing a new ambient
Office of Military above, written by CDM Federal Programs data set is presented below. Therefore, combining data with the IR
Facilities Corporation, dated November 29, 2006 (Draft RI Site 31data as recommended in this comment is not necessary.

Report). Comments from the DTSC Human and
The initial approach discussed in the meeting with the regulatory

Ecological Risk Division (HERD) and Geological agencies on August 24, 2006, was to evaluate data from IR Site 25,
Services Unit (GSU) are attached. College of Alameda, the FISCA property, and the East Housing Area
The Draft RI Report was revised from the original as potential sources of background data for IR Sites 30 and 31 in lieu
Draft RI Report submitted in April 2006. The of the Alameda Point pink background data set. This evaluation of
April 2006 Draft RI Report hypothesized that the potential sources of background was conducted and presented in the
source of the fill that created Site 31 was material Draft RI Report-Revision I issued in November 2006. During this
derived from the Oakland Great Valley Group. evaluation, the statistical evaluation of data indicated that it is not
The April 2006 Draft RI Report concluded that a necessary to identify a background data set because the arsenic data
data set based on the concentration of metals for IRSite 31 meet the DTSC criteria for ambient populations (DTSC

found in the Oakland Great Valley Group was 1997). Arsenic was selected for statistical evaluation following the
therefore appropriate for use as a background DTSC policy methodology (DTSC 1997) because of the fill history, no
data set for Site 31. In response to a shared background samples collected in this area, and because only arsenic is
regulator viewpoint that the Great Valley Group of potential concern at IR Site 31 based on the risk assessment.

background data set is not an appropriate The USEPA and Cal/EPA arsenic risks and 95thUCL value at IR Site
background data set for IR Site 31, a meeting was 31 are the same or lower than that of an Alameda Point background
held on August 24, 2006. At this meeting, the data set and a nearby historical housing area. Specifically, USEPA and
Navy presented the argument that Sites 30, 31, Cal/EPA arsenic risks at IR Site 31 are the same as arsenic risks in the
East Housing, the College of Alameda, and Alameda Point yellow background data set. There are over twice as
portions of the Fleet and Industrial Supply Center many arsenic samples at IR Site 31 as in any of the Alameda Point
Alameda (FISCA) sites were all emplaced during background data sets, which gives a high level of confidence in the IR
the same fill event, and could therefore be used Site 31 risks. USEPA and Cal/EPA arsenic risks at IR Site 31 also are

together as an ambient data set. The regulatory lower than arsenic risks at East Housing, where investigations have
agencies agreed to review the argument if been completed and the property has been transferred and developed
presented in a report, with the provision that Site for housing and a school under DTSC oversight. Historical uses of

Page I of 18 Response to DTSC - GSU Comments
Alameda Site 31 Agency RTC August 2007
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Response to Comments - DTSC - GSU
Draft Soil Remedial Investigation Report Revision I, IR Site 31, Soil Former NAS Alameda Point, Alameda, California Report

Following are responsesto comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
1. 25 be included in the data set as well. East Housing were only for housing. The 95thUCL for arsenic at IR

cont. The majority of the total risk estimate at Site 31 is Site 31, 11.7 mg/kg, is lower than the 95thUCL for arsenic in the
Alameda Point yellow background data set and the East Housing datadue to arsenic in soil, which is elevated above the
set.

Alameda Point "pink" ambient arsenic
concentration. The argument presented for using When arsenic, which has been determined to be ambient, is removed
an ambient data set based on fill history is from the IR Site 31 risk assessment, the residual risks do not warrant
persuasive for arsenic. However, the argument evaluating remedial alternatives in an FS.
that the soil types at Site 31 are not similar to soil

The purpose of the DTSC policy is to help risk assessors identify
types at Site 25 is not supported by grain size

which metals in soil are related to site activities and which are present
distribution analysis. Thus, data from Site 25 and at ambient concentrations and not related to site activities. HERD, in

the College of Alameda should not be excluded its comments of April 6, 2007, agreed with the conclusion that thefrom the ambient data set.
arsenic concentrations at IR Site 31 areambient and that it is

appropriate to exclude the risk for arsenic when making risk
management decisions.

There are other published papers on the use of probability plots for
identification of ambient populations using methods that are similar
to the DTSC policy (Cook, 1998; Fleischhauer and Korte, 1990; Sinclair,
1976;and Singh et al., 1994).

The Draft RI Report-Revision I provided an evaluation of the fill
history, chemistry, and lithology of IRSite 25, College of Alameda, the
FISCAproperty, and the East Housing Area because this was
discussed and requested by the regulatory agencies during the August
24, 2006meeting and to support the following points.

* The arsenic concentrations at IRSite 31 are not unique to this
location. There are other areas (approximately 140 acres
total) with similar arsenic concentrations.

• Possible explanations for the differences in the arsenic
concentrations between the 140-acre area and the Alameda

Point pink background are differences in lithology and fill

Page 2 of 18 Response to DTSC - GSU Comments
Alameda Site 31 Agency RTC August 2007
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Response to Comments - DTSC - GSU

Draft Soil Remedial Investigation Report Revision I, IR Site 31, Soil Former NAS Alameda Point, Alameda, California Report

Following are responsesto comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
1. history.

cont. The evaluation of the fill history, the chemistry, and lithology of
adjacent sites is supplemental information and is not essential to
evaluating whether a release of arsenic (or other metals) has occurred
at IRSite 31. The DTSC (1997) evaluation determines whether arsenic
is ambient.

To avoid confusion, revisions were made in the Draft Final RI Report.
Section 4.1.4.2 in the Draft Final RI Report and Section 2 in Appendix
H2 was renamed "Other Metals at IR Site 31" rather than "Off-site

Background Locations."

The OU-5 (Site25) RI Report also acknowledges the differences in fill
history for the OU-5 area and the Alameda Point background data sets.
The Final OU-5 RI Report states on pages 4-6 to 4-7, "Box plots comparing
the range of site concentrations of arsenic, cadmium, chromium, copper,
lead, and mercury to the range measured in background data are
presented in Appendix B,Figures B-14to B-9. These plots include metals
from three Alameda ambient data sets ('pink', 'yellow', and 'blue')
described in Summary of Background Concentrations in Soil and
Groundwater, Alameda Point, Alameda, California, (TtEMI, 2001). Data
from all three data sets was used because, although samples from the
'pink' data set were collected closest to OU-5, none of the three Alameda
background data sets represent fill material deposited during the fill
placement time period associated with the area presently occupied by the
OU-5. The box plots suggest that five of the six metals (excluding
cadmium) are elevated relative to the 'pink' data set. However, none of
the six metals are present at concentrations or in patterns that clearly
indicate a release to the environment. Concentrations of base metals such

as aluminum, iron, and manganese were found to be significantly higher
in the historical OU-5 data set compared to the three background data

Page 3 of 18 Response to DTSC - GSU Comments
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Response to Comments - DTSC - GSU
Draft Soil Remedial Investigation Report Revision I, IR Site 31, Soil Former NAS Alameda Point, Alameda, California Report

Following areresponses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
1. sets...."

cont. The FinalOU-5 (Site 25) RIReport (Appendix B) further concludes that,
"All three available background data sets representing Alameda Point
soils are different enough from the OU-5 soils to make any conclusion
based on comparisons to these data fairly uncertain."

In conclusion, the OU-5 RIReport did not rely on direct comparisons
between Site 25 soil metals concentrations and the Alameda Point pink
data set, but determined that metals concentrations were not associated
with a release.

General Comments

2. Michelle PROJECT SUMMARY Comment noted.

Dalrymple, PG, The RI was performed in accordance with the
Engineering document entitled Final Work Plan for Remedial

Geologist, Geologic Investigation at IR Site 31, Alameda Point,Services Unit
alameda, California prepared by CDM dated
September 2005. Revision I of the draft RI report
(revised draft R! report) addresses input received
from the regulatory agencies following review of
the original draft RI report dated April 2006.

Installation Restoration (IR) Site 31 is a 25-acre
residential use property known as Marina Village
Housing. IR Site 31 is located in the northwestern
corner of the former San Francisco Bay Airdrome
(SFBA). The SFBA, which was used primarily by
private airplanes and business air fleets, was
closed in 1941. In 1947, military housing was
present across the northwestern portion of the
site. In 1953, a warehouse was built on the

southwestern portion of IR Site 31, beginning the
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Draft Soil Remedial Investigation Report Revision I, IR Site 31, Soil Former NAS Alameda Point, Alameda, California Report

Followingare responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
2. industrial use. Between 1953 and 1959, the

cont. military housing was demolished and additional
warehouses were built. Between 1985 and 1993,

the warehouse buildings were demolished and
the Marina Village Coast Guard Housing was
built on the site. The purpose of the RI is to:

• Characterize the nature and extent of

contaminants in soil that may have resulted
from historical site operations

• Assess human health and ecological risks
associated with direct exposure to
contaminated soil

• Assess human health risk associated with

potential indoor air contamination due to
volatilization of contaminants from

groundwater
• Evaluate whether groundwater beneath the

site has characteristics consistent with the

known contaminants of the Operable Unit
(OU)-5iIR-02 groundwater plume, or if the
data indicate that a site-specific release of
contaminants to groundwater has occurred.

GENERAL COMMENTS AND RECOMMENDATIONS

A. The East Housing Area is not proposed as a A different background location is not proposed and not needed
background data set for IR Site 31, but it is because arsenic concentrations in soil at IR Site 31 meet the DTSC

proposed as a potential background location in criteria for an ambient population. Dr. Polisini has agreed that the
the revised draft RI report. The revised draft RI arsenic in soil at IR Site 31 represents an ambient population, as noted
report uses East Housing Area soil data to in his comments of April 6, 2007.
compare arsenic concentrations from IR Site 31 for

The Draft Final RI Report text was revised in Section 4.1.4.3 to clarifythe purpose of evaluating ambient levels. This
that lithology and fill history is not needed to determine the nature of
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Followingare responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
A. evaluation assumes that arsenic concentrations in metals on-site and was used as supplemental information to justify

cont. soil in the East Housing Area are ambient, but not using the Alameda Point pink background dataset.

there is no evaluation of how this determination The information on soil type for locations surrounding IR Site 31 was
was made. The arguments presented in Appendix provided partially in response to an agency request at a meeting in
H2 indicate that the East Housing Area was August 2006 when the East Housing Area was proposed as a
chosen over other neighboring areas for background location for IR Site 31. The RI Report presents substantial
comparison based on lithology and fill history, evidence and evaluations of the arsenic concentrations and lithology

IR Site 25 was excluded as a suitable background of IRSite 25, College of Alameda, the FISCA property, and East
location because of reported dissimilar lithology Housing, along with the fill history, to support the following points.

and fill history. The argument that the soil types • Arsenic concentrations in soil at IR Site 31 are not unique to
at IR Site 31 are dissimilar to the soil types at IR this IR site. There are other areas (approximately 140 acres
Site 25, however, is not fully supported. The grain total) with similar arsenic concentrations.
size distribution analysis presented in Appendix • Possible explanations for the differences in the arsenic
H2 shows that the relative percentage of sand in concentrations between the 140-acre area and the Alameda
the soil types between IR Sites 31 and 25 are

Point pink background data set are differences in lithology
similar (58 and 54 percent, respectively), with

and fill history.
varying amounts of gravel and fines. The
geotechnical analyses also do not provide The evaluation of the lithology provides qualitative support for the
compelling support for this argument, indicating premise that the fill material used to create Alameda Point came from
sand, silty sand, and silt at Sites 31 and 25, and different sources and that the soil can therefore vary in physical and
mostly clay at IR Site 30. The presence or absence chemical properties.
of gravel recorded on boring logs should not be
used as a basis for determining whether or not a
data set is suitable for use as background (see
Specific Comment 11a). Also, the fill history for all
sites located east of Main Street that were

evaluated for comparison is similar (i.e., within a
decade).

Recommendation

If the Navy proposes to use a data set other than
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Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
A. the pink data set established for Alameda Point

cont. for comparison purposes, then all available data
from nearby sites that do not have
anthropogenic metals (specifically, IR Site 25
and the College of Alameda) should be included.

B. GSU disagrees that there is sufficient evidence to The Draft Final RI Report was revised to include an evaluation of five
support the conclusion that metals in soil do not additional metals, using statistical methods (DTSC1997) to differentiate
represent releases from on-site sources. The RI metals in soil that are related to site activities and metals that are
report shows that 15 of 17 metals in soil are present at ambient concentrations and not related to site activities.
elevated above the Alameda Point pink The five inorganics, cadmium, chromium, iron, lead, and vanadium,
background data set. However, the RI report has were selected for statistical evaluation based upon the following:

determined that this background data set is not Iron, lead, and vanadium are being evaluated because these
appropriate for comparison with IR Site 31 data. inorganics are at concentrations greater than the residential PRG
The revised draft RIreport does not propose an criteria. Cadmium is being evaluated because of its contribution to
alternative background data set for IR Site 31, and human health risk. Chromium is being evaluated because
there is no evaluation of metals in soil other than concentrations in groundwater samples collected during the IR Site 31
arsenic in the revised draft RI report. Therefore, RI sampling event of November 2005, showed concentrations in
the source of metals other than arsenic in soil at IR groundwater greater than concentrations in historic groundwater
Site 31 cannot be determined, data.

A review of the summary statistics shown The evaluation will be integrated into Appendix H and into the
included in Appendix H2 indicates that, in Section 4.1 nature and extent discussion. New tables and maps are not
addition to arsenic, other metals in soil appear to required in the Section 4 text. The inorganics exceeding residential
be elevated relative to nearby sites (East Housing PRG criteria are already mapped and a table of the statistical
Area and IR Site 25) including nickel, chromium, evaluation is not needed in the text of Section 4. Reference is made to

and lead. Although the revised draft RI report did the presentation of statistical evaluations that is contained within
not find these metals to be risk-drivers, their Appendix H.
presence is potentially related to past Navy
activities, and this should be addressed in the RI

report. The RI report should also discuss the
adequacy of the investigation with respect to areas

Page 7 of 18 Response to DTSC - GSU Comments
Alameda Site 31 Agency RTC July 2007
DTSC - GSU



Response to Comments - DTSC - GSU
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Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
B. where elevated levels of metals were found.

cont.
Recommendation

The sufficiency of the RI with respect to
characterization of potentially site-related metals
found in soil should be discussed in the RI

report. Soil data should be evaluated in
conjunction with groundwater data to determine
whether additional soil and/or groundwater
plume delineation is required (see General
Comment C).

C. The objective of the groundwater sampling The objective of the RI for groundwater as stated in Section 1.1, is to
performed during the RI was to determine evaluate whether groundwater beneath IR Site 31 has characteristics
whether the nature of groundwater contamination consistent with the known contaminants of the OU-5/IR-02
at IR Site 31 is consistent with the OU-5/IR-02 groundwater plume, or if the data indicate a site-specific release has
groundwater plume. In addition to VOCs, occurred and has contributed unique contaminants to groundwater,
consistency with respect to metals in groundwater which are specifically related to previous IR Site 31 activities. The
should be addressed in the RI report. Metals are Groundwater RI/FS (EERG 2004) concluded that inorganics in
potentially site-related contaminants, and impacts groundwater are not chemicals of potential concern for remedial
to groundwater from on-site sources may have decisions. The OU-5/IR-02 groundwater remedial process does not
occurred. For example, chromium, cadmium, and address inorganics as a groundwater contaminant. Inorganics are
lead were all detected in groundwater collected monitored regularly in the Site 25 Group of the Basewide
from IR Site 31 at concentrations greater than 1) Groundwater Monitoring program and are not mapped as a chemical
Alameda Point background values, 2) the of interest. Therefore, it appears unlikely that inorganics in soil from
maximum concentrations reported for the OU- IR Site 31 have contributed to groundwater contamination. A
5/IR-02 plume, and 3) their respective maximum statement regarding the conclusions of inorganics from the
contaminant levels (MCLs). Elevated lead and Groundwater RI/FS was incorporated into the Draft Final RI Report
cadmium appear to be collocated in samples Section 4.2.4.3.
collected on the northwestern portion of the site

Although inorganics are not a groundwater contaminant, the metals
where elevated levels of heavy metals were

concentrations are subjected to a comparative evaluation in the Draft
historically found in soil. GSU understands that
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Following areresponses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
C. the RIwas intended to address impacts to soil and Final RI to determine if they may be related to an IRSite 31 source in

cont. not groundwater. However, if the site has soil. As stated by the reviewer, chromium, cadmium, and lead were
impacted groundwater with contaminants that are detected in groundwater samples collected during the November 2005
not being addressed by the area-wide IRSite31 RIsampling event, at concentrations greater than the
groundwater investigation (i.e., metals), then this maximum concentrations reported for the OU-5/IR-02 plume.
should be addressed as part of the IRSite 31 RI. Specifically, the maximum inorganic concentrations are analytical
Recommendation results of samples collected from temporary wells installed through

direct push methods.
The RI report should evaluate the groundwater
results for metals to determine whether or not To address the comment that a release may have occurred to soil and
metals in groundwater are attributable to on-site impacted groundwater, cadmium, chromium, lead, are statistically
sources or are consistent with the area-wide evaluated in the Draft Final RI Report to identify if these metals in soil

are related to site activities or are present at ambient concentrationsgroundwater plume.
and not related to site activities.

The consistency of groundwater samples at IRSite 31 with the OU-
5/IR-02 groundwater plume was revised in the Draft Final RIReport
by updating Table 4-6 and Section 4.2.4.3 with results from the 2006
base-wide groundwater monitoring events (ITSI 2007a, b), and
comparing the IR Site 31 groundwater data collected in the 2005 RI
sampling with groundwater data collected prior to 2002 and reported
in the Groundwater RI/FS (EERG 2004). This discussion shows that
analytical results for inorganics collected from monitoring wells
during the IR Site 31 Soil RI are consistent with analytical results for
inorganics in groundwater for the OU-5/IR-02 plume.

Revisions were made to Section 4.2.4.3 of the Draft Final RI Report to
include a discussion of the discrepancies between analytical results for
inorganics from the direct push sample locations and analytical results
for inorganics from monitoring well samples collected during the IR
Site 31 Soil RI. The discrepancy is related to the high turbidity of
directpush samples compared to lower turbidity of the monitoring
well samples.
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Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
SPECIFIC COMMENTS AND RECOMMENDATIONS

1. Section 1.3.5.3 - This section incorrectly states that the soil samples Revisions were made to Section 1.3.5.3, the Zone Evaluation Data
Zone Evaluation collected during this investigation were analyzed Summary, discussion to remove metals from the list of analytes.

Data Summary, for metals. The environmental Baseline Survey The Environmental Baseline Survey report (IT2001) documents that
Zone 16"Housing report (IT2001) does not indicate that metals metals analyses were performed in initial phases of the EBSprogram.
Zone. analyses were performed. Please correct this The details are presented in Section 4 page 4-2.

apparent error.
2. Section 4.1 - Soil The last sentence of this section states that in the When the historical data are used for quantitative evaluations, the

case of previously collected data, all quality data reduction rules applied are the same. The human health risk
control samples were excluded from the assessment used the higher of the two values for all data. The nature
assessment of nature and extent. However, for the and extent discussion does not use the historical data for quantitative
recent RIanalytical data, the higher value was evaluations.
used between the parent and duplicate soil
samples for the evaluation of nature and extent.
The same method that was used for the recent RI

data should be used for the previously collected
data. That is, the higher of the two detected values
between the parent and the duplicate should be
used. Please use the higher of the two values
between the parent and the duplicate samples for
all analytical data in this RI, including historical
data, unless a valid reason for not doing so can be
provided.

3. Section 4.1.1.3 - Although Section 4.1 states that all quality control The descriptions in Section 4.1.1.3 and the frequency tables in the
2003 Polynuclear samples were excluded from the assessment of Appendix B were revised to explain that the duplicate samples were
Aromatic nature and extent for previously collected soil not included in the statistical summary.
Hydrocarbon data, it appears in this section (and in the table in
Assessment Appendix B) that quality control samples were

included to calculate frequency of detection. For
example, this section indicates that 191

polynuclear aromatic hydrocarbon (PAH)
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Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
3. analyses were performed on 163 soil samples from

cont. the 0 to 0.5-foot depth-interval indicating that
duplicate analyses were performed. Appendix B
uses the larger number of analyses (191) to
calculate frequency of detection. However,
duplicate analyses should not be used to evaluate
frequency of detection. Either the original or
duplicate sample should be used based on the
highest reported concentration. Please resolve this
issue.

4. Section 4.1.2 - Soil Please clarify that the project objectives The text of Section 4.1.2 was modified to include potential exposure of
Analytical Results include potential exposure of ecological ecological receptors in addition to the human receptors. The

receptors in addition to human receptors, following is the revised text.

Please provide references for the Regional "The criteria were selected on the basis of project objectives: human
Water Quality Control Board (RWQCB) vapor health exposure to soil and indoor air and ecological exposure to soil."
intrusion and Environmental Protection

The references for the Regional Water Quality Board and EPA
Agency (EPA) ecological soil screening levels.

ecological soil screening levels were appropriately expanded in the
text.

5. Section 4.1.2.3 - It is stated that the combined RI and historical Revisions were made to this statement in section 4.1.2.3 and other

Other Semi- analytical results (ERM West 1994 and IT 2001) sections as needed.
Volatile Organic support the conclusion that semivolatile organic
Compounds compounds (SVOCs), other than PAHs, are not

generally present in soils at IR Site 31 in
concentrations that exceed regulatory criteria.
However, according to information in Section
1.3.5, the two referenced studies did not collect

and analyze samples for SVOCs. Please resolve
this discrepancy.
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Following areresponses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
6. Section 4.1.2.5 - a. It is stated in section 4.1.2.5 that all 18 metals a. The text in Section 4.1.2.5 was revised to clarify that silver was not

Metals were detected in the soil samples analyzed, detected. IR Site 31 RI results for analytes detected above sample
However, only 17 metals are listed on Table quantitation limits at least once in soil samples are summarized in
4-1, and silver is not included on the list. Table 4-1. The presentation of information in Table 3-6, shows that
Please clarify whether or not silver was silver has a non-detect value in 126 of 126 analyses. Therefore, the text
detected in soil samples from IR Site 31 in Section 4.1.2.5 was revised to state that 18 inorganics were analyzed
during the RI and correct this information, and 17 were detected. Reference was made to Table 3-6 showing the

number of non-detect results.
b. Please clarify why only metals that exceeded

human-health regulatory criteria (i.e., b. Section 6.2 identifies and discusses the chemicals of potential
preliminary remediation goals [PRGs]) are ecological concern. Because IR Site 31 consists of barren and urban
discussed, and not those that exceeded the habitat with minimal ecological receptors, and no native or natural
ecological regulatory criteria specified in habitat occurs or is expected to occur at IR Site 31 due to human
Section 4.1.2. activities, mapping of chemicals that may have potential effects on

potential receptors was considered not appropriate for the nature and
extent discussion. If the screening level ecological risk assessment
showed on-site receptors and significant threat to ecological receptors,
the chemicals representing that threat would be mapped and
discussed.

7. Section 4.1.3 - GSU does not agree with the decision to eliminate The data are not eliminated from the nature and extent discussion.
Nature and Extent the Zone 16 parcel evaluation samples in the Section 4.1.2.4 discusses the two analytical results, the locations are
of Soil nature and extent discussions. These samples are shown on Figure 4-1, and the two analytical results are tabulated in
Contamination included in the risk assessment. All data carried Appendix B.

through the risk assessment should be included in The historical information referenced in this comment is used to

the nature and extent discussions. GSU requests conclude that a data gap exists and mapping or detailed presentation
that the Navy include the three soil samples of the information makes no impact on the nature and extent
collected from the Zone 16 parcel evaluation in the discussion for the IR Site 31 RI. The scope of the IR Site 31 RI nature
nature and extent discussion, for completeness, and extent is to discuss and map the new data collected during this RI.The addition of these data would not constitute a

significant effort.
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Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
8. Section 4.1.3.3 - Please clarify why only metals that exceeded Please see response to Comment 6b. Ecological information is

Evaluation of PRGs are discussed, and not those that exceeded presented in Section 6.2.
Background Metals the ecological regulatory criteria specified in

Section 4.1.2.

9. Section 4.1.3.3 - The revised draft RI report states that there is Additional statistics for selected metals have been included in the
Evaluation of strong evidence that the metals in soil at IR Site 31 Draft Final RI Report, as described in the response to General
Background Metals are not the result of a release from Navy activities Comment B.

and are ambient concentrations. However, there is

no support for this statement. The background
analysis presented in Appendix H1 shows that 15
out of 17 metals were reported above the Alameda
Point pink background data set. The RI report
states that historical use of the site by the Navy
does not indicate any activity that would have
resulted in an increased concentration of 15

metals. However, the RI report also states that the
Alameda Point pink background data set is not
suitable for use at IR Site 31. If this is not a suitable

data set, then the evaluation with respect to this
data set does not provide useful information for
the purpose of determining possible releases, and
there is no background evaluation for metals
other than arsenic in the revised draft RI report.
Please revise this discussion (see General
Comment B).

10. Section 4.1.4.1 - GSU defers to the DTSC Human and Ecological Comment noted.
Arsenic at IR Sites Risk Division as to the appropriate use and
30 and 31 application of the referenced DTSC policy (1997)

for evaluation arsenic in soil as described in this

section and in Appendix H2.
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Followingare responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
11. Section 4.1.4.3 - Fill a. The conclusion that East Housing Area As discussed in the response to General Comment A, the lithological

History and soil has a high gravel content similar to IR evaluation has been provided as qualitative information on possible
Lithology Sites 30 and 31 is not fully supported. This differences in the sources of the fill material at IR Sites 30 and 31. This

interpretation is based solely on evaluation is not crucial to the evidence that the concentrations of
qualitative statements made on boring arsenic at IR Site 31 meet the criteria for an ambient population or that
logs about the "presence" of gravel, no release has occurred. However, the following information has been
Appendix H2 indicates that descriptions included to address the requests in this comment:

on boring logs for the East Housing Area a.) The boring logs for the East Housing Area have been included indid not follow the Unified Soil

Classification System or American Society the Draft Final RI Report in Attachment C to Appendix H2. In
addition, as part of this response to comments, the logs were provided

for Testing and Materials standards.
Further support for this conclusion to EPA and DTSC electronically via FTP site. The discussion in
should be provided, or it should be regarding "high gravel content" has been deleted from the document.
removed from the report, b.) The available boring logs for the FISCA Warehouse Area have

been included in the Draft Final RI Report in Attachment C to
b. GSU questions whether there are Appendix H2. The available boring logs for the FISCA Warehouse

lithologic data available from the FISCA Area were reviewed as part of the qualitative evaluation presented inWarehouse Area between IR Site 31 and
the Draft RI Report - Revision I. Additionally, geotechnical

the East Housing Area. Based on the fill
information from soil samples collected in the FISCA Warehouse Area

history, it is expected that data from this
was presented in Table 2 of Appendix H2 in the Draft RI Report -

area would also show the presence of Revision I.
"gravel-laden" fill material. Please clarify
whether lithologic data from the FISCA An extensive search to locate a boring log for every borehole advanced
Warehouse Area are available and if so, in the FISCA Warehouse Area was not conducted. However,

include them in the analysis, additional references have been reviewed and any additional available
boring logs have been included in Attachment C and discussed in
Appendix H2 of the Draft Final RI Report.

12. Section 4.1.4.4 - The revised draft RI report implies that arsenic The Navy does not state that the concentrations of arsenic are ambient
Arsenic levels in soil east of Main street are ambient by at any location east of Main Street other than at IR Sites 30 and 31. The
Concentrations stating that arsenic concentrations higher than text has been clarified in Section 4.1.4 regarding arsenic concentrations

12. East of Main Street those in the Alameda Point pink background data at IRSite 31 and adjacent locations.
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Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
cont. set can be found at ambient levels in fill soil east

of Main Street. Without a comparison of common
rock-forming elements such as iron and
manganese, or other lines of evidence, this
statement is not supportable and should be
removed from the report.

13. Section 4.2.3.2 - The maximum concentrations for cadmium and Table 4-4 presents results for analytes detected at least once in
Inorganic Analytes lead shown on Table 4-6 are inconsistent with the groundwater samples collected for the IRSite 31 RI sampling event of

maximum concentrations for these metals shown November 2005.

on Table 4-4. Please resolve this discrepancy. Table4-6 presents groundwater sample results collected for the RI
during the IRSite 31 November 2005 sampling event from monitoring
wells and temporary wells with sample depths that correlated to
monitoring well sample depths and compared to analytical results
from monitoring wells reported in the spring 2005 annual
groundwater sampling report (ITSI2005). The tables are presenting
different data hence the differences in sample results. There is no
discrepancy in the tables. The text in Section 4 has been clarified to
describe these tables in more detail. The information in Table 4-6 will

be updated to include the 2006 basewide groundwater monitoring
data in addition to the November 2005 RI data for the Draft Final RI

Report.
14. Section 4.2.4.3 - Please discuss the groundwater results for metals Please see response to comment C.

Comparison of IR in greater detail per General Comment C.
Site 31 Data to
Plume
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Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
15. Section 5.1.2 - a. The statement that the surficial fill a. The revised Appendix H2 Sections 3.2, 3.3 and 3.4 provide

Distribution of materials at IR Site 31 are yellowish- supporting data. In addition, a review of the IR Site boring logs in
Contaminants, Soil brown, clayey gravel is not supported by Appendix D shows that a description of yellow brown, olive brown,

the lithologic information presented on brown, and the presence of gravel are described in all but a very few
boring logs in Appendix D, geotechnical logs. Appendix H2 Figure 6 shows the gravel content from grain-size
analyses in Appendix E, or the grain-size analyses at 26 to 30 percent and 12 to 16 percent fines (clay/silt). The
distribution analysis in Appendix H2. significant conclusions are that the gravel content in surficial soil at IR
These data indicate that the surficial Sites 30 and 31 varies from 43 to 30 percent, whereas IR Site 25 has
materials are predominantly sands with only 7 percent gravel.

varying amounts of fines and gravel. If needed, the description could be revised to indicate that the surficial
Please revise the interpreted lithology to fill soil type varies from yellow-brown, gravely-clayey sand to a
reflect site-reflect site-specific data as
supported by the appendices, yellowish-brown, clayey gravel.

b. The statements regarding multiple lines of evidence that support
b. The statement that there are multiple lines the conclusion that metals concentrations in soil are ambient have

of evidence to suggest that the levels of been revised. These statements now draw conclusions about only themetals in soil are ambient is not
selected metals for which an evaluation of the DTSC criteria for an

supported (see Specific Comment 19). ambient population has been conducted.Please revise or remove this statement.

16. Section 7.1 - The revised draft RI report does not explain the The Draft Final RI Report Section 4.1.4 and elsewhere clearly identify
Conclusions presence of elevated levels of chromium, lead, and that residential soil PRGs were exceeded by arsenic, iron, lead, and

nickel in soil, nor does it discuss the elevated vanadium. All other inorganics in soil are below the criteria and
chromium, lead, and cadmium in groundwater cannot be considered "elevated." For lead, only two of the 126
(see General Comments B and C). Therefore, GSU detected results exceeded the criteria. These two of 126 results cannot
does not agree that the revised draft RI report be considered as representing "elevated" concentrations of lead at IR
presents sufficient evidence to support the Site 31. The concentrations of inorganics, the distribution of
conclusion that there have been no releases from detections, and results of the risk assessment, support the conclusions
past Navy activities at IR Site 31. Please provide that the presence of inorganics is not related to a release of hazardous
additional support for the conclusions regarding substances. The risk assessment results included these inorganics and
past releases with respect to these and possibly show that (excluding arsenic) the presence of these inorganics in soil
other metals, has residual risk that does not warrant evaluating remedial
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Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
16. alternatives in an FS.

cont. To further substantiate that inorganics have not been released at IR
Site 31, and in response to other review comments, revisions were
made. The Draft Final RI Report includes an evaluation of five
additional metals by statistical methods (DTSC 1997) to differentiate
between concentrations of metals in soil that are related to site
activities and metals that are present at ambient concentrations and
not related to site activities. The five inorganics, cadmium, chromium,
iron, lead, and vanadium, were selected for statistical evaluation
based upon the following:

Iron, lead, and vanadium are being evaluated because these
inorganics are at concentrations greater than the residential PRG
criteria. Cadmium is being evaluated because of its contribution to
human health risk. Chromium is being evaluated because
concentrations in groundwater samples collected during the IR Site 31
RIsampling event of November 2005, showed concentrations greater
than concentrations in historic groundwater data.

See response to General Comments B and C.
17. Section 7.1.2 - The conclusion that the groundwater Revisions to the RI report have been made. Please see response to

Groundwater contamination beneath IRSite 31 is consistent General Comment C for a discussion of inorganics in groundwater at
with the OU-5/IR-02 groundwater plume does IRSite31. Metals are present throughout the OU-5/IR-02
not appear to be true for metals. In particular, groundwater plume at various concentrations and are not identified
lead, cadmium, and chromium were found in as chemical contaminants that are targeted for remediation, and
groundwater beneath IRSite 31 at concentrations therefore, were not the focus of the comparisons to impacted
greater than Alameda Point background values, groundwater.
the area-wide plume values, and their respective
MCLs. The RI report should provide further
evaluation of metals in groundwater to determine
whether or not these metals are the result of on-
site sources.
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Response to Comments - DTSC - GSU
Draft Soil Remedial Investigation Report Revision I, IR Site 31, Soil Former NAS Alameda Point, Alameda, California Report

Following are responses to comments provided by Dot Lofstrom and Michelle Dalrymple dated 18 January 2007 to Draft RI Report Dated 29
November 2006

# Reference Comments Responses
18. Section 7.2 - GSU cannot concur with the recommendation of Revisions were made to address this comment.

Recommendations no further action without further supporting See response to General Comments B and C.
information for metals in soil and groundwater, as
requested (see general Comments B and C).

References cited:

• Cook, P.D. 1998. Estimating Background Concentrations of Inorganic Analytes from On-Site Soil Sample Data. Superfund Risk Assessment in Soil
Contamination Studies: Third Volume, ASTM STP 1338, K.B.Hoddinott, Ed., American Society for Testing and Materials.

• Department of Toxic Substances Control. 1997. Selecting Inorganic Constituents as Chemicals of Potential Concern for Risk Assessments at Hazardous
Waste Sites and Permitted Facilities, Final Policy. Prepared by: Human and Ecological Risk Division, Department of Toxic Substances Control,
California Environmental Protection Agency.

• Fleischhauer, H.L., and N. Korte. 1990. Formation of Cleanup Standards for Trace Elements with Probability Plots. Environmental Management (Vol.
14, No. 1),Springer-Verlag, New York, NY, pp. 95-105.

• Sinclair, A.J. 1976. Applications of Probability Graphs in Mineral Exploration. The Association of Exploration Geochemists, Special Volume No. 4,
Richmond Printers Ltd., Richmond, B.C., Canada.

• Singh, A., A. K. Singh, and G. Flatman. Estimation of Background Levels of Contaminants. Mathematical Geology. Vol. 26, No. 3, 1994
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

General Review

1. James M. HERD reviewed the document titled Draft Soil Comment noted.
Polisini, Ph.D., RemedialInvestigation Report - Revision Ifor IR Site 31
Staff Marina Village Housing, Alameda Point, Alameda,
Toxicologist, California,dated November, 2006. This document
HERD was prepared by CDM Federal Programs

Corporation, of San Diego, California. HERD
reviewed the previous version of this document
tiffed Draft Soil Remedial Investigation Report for IR
Site 31 Marina Village Housing, Alameda Point,
Alameda, California,dated April, 2006 in a HERD
memorandum dated June 26, 2006 and met with the

Navy and Navy consultants on August 24, 2006 to
discuss those comments.

Installation Restoration (IR) Site 31 was designated
an IR site because groundwater beneath the site is
impacted by an area-wide Volatile Organic
Compound (VOC) plume containing benzene,
naphthalene and chlorinated VOCs beneath IR Site
31 and surrounding areas, some of which are also IR
sites. Area-wide human health impacts associated
with the VOC groundwater plume were addressed
in the IR Site 25 HHRA. IR Site 31, now called

Marina Village Housing, was historically used for
storage and warehousing on portions of the site
from 1950 to 1990. There is no documented spill or
release at IR Site 31, however previous
investigations report that IR Site 31 soil may be
impacted by polycyclic aromatic hydrocarbons
(PAils).

In 1930, the U.S. Army acquired the original base
1. property from the City of Alameda and began

Page I of 22 Response to DTSC - HERD Comments
Alameda Site 31 Agency RTC August 2007
DTSC - HERD



Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to conzments provided by James Polisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

cont. construction activities in 1930. In 1936, the Navy
acquired title to the land from the Army and began
building an air station. Construction of the Base
included filling tidelands, marshlands, and sloughs
with dredge materials from the San Francisco Bay.
Naval Air Station Alameda (NASA) was an active
naval facility from 1940 to 1997. Base operations
included aircraft, engine, gun and avionics
maintenance; engine overhaul and repair; fueling
activities; and metal plating, stripping and painting
activities.

General Comments

1. A detailed presentation of arsenic concentrations in The initial approach discussed in the meeting with the regulatory
soil at sites east of Main Street is provided in agencies on August 24, 2006, was to evaluate data from IR Site 25,
support of at least two new ambient data sets for College of Alameda, the FISCA property, and the East Housing Area as
sites east of Main Street. Fill history records are potential sources of background data for IR Sites 30 and 31 in lieu of the
cited as demonstrating that fill material was placed Alameda Point pink background data set. This evaluation of potential
during the same period for the East Housing Area, sources of background was conducted and presented in the Draft RI
IR Sites 30 and 31, a portion of the College of Report-Revision I issued in November 2006. During this evaluation, the
Alameda campus adjoining the East Housing Area, statistical evaluation of data indicated that it is unnecessary to identify a
and a portion of Fleet Industrial Supply Center new background data set for this area because the arsenic data for IR
Alameda (FISCA) between IR Site 31 and the East Site 31 meet the criteria for a single population (DTSC 1997).
Housing Area, and the FISCA Warehouse Area.
The notation 'gravel-laden' in the boring logs, soil The East Housing area, or any other potential background location, is

not needed and not proposed as a new background location. The Site 31
type classification, soil color and fill history is also Draft RI Report - Revision I, provided an evaluation of the fill history,
provided as supporting the common soil type in
these areas. The discussion of 'ambient' the chemistry and lithology of IR Site 25, IR Site 30, College of Alameda,

the FISCA property, and the East Housing Area because this was
concentrations, particularly for soil arsenic, is

discussed and requested by the regulatory agencies during the Augustpersuasive but refers to IR Site 30 and 31 soils in the
24, 2006meeting and to demonstrate the following points.text to the exclusion of the other areas listed as

having similar 'gravel-laden' soils. Please carefully • The arsenic concentrations at IR Site 31 are not unique to this
1. define the data set which is compared to the 'pink' location. There are other areas (e.g., IR Site 30, the FISCA

cont. ambient as: 1) only IR 30 and IR 31 soil samples; or Warehouse Area, and the East Housing Area, totalin_
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by James Polisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses
1. define the data set which is compared to the 'pink' approximately 140 acres) with similar arsenic concentrations.

cont. ambient as"1) only IR 30 and IR31 soil samples; or • Possible explanations for the differences in the arsenic
2) soil samples from all the 'gravel-laden' locations concentrations between the 140-acre area and the Alameda
listed above. If only IR 30 and 31 soils are compared Point pink background are differences in lithology and fill
please support excluding soil samples from the history.
other areas with 'gravel-laden' soils east of Main

The evaluation of the fill history, the chemistry, and lithology of
Street. adjacent sites is supplemental information and is not essential to
An analysis of all inorganic elements, particularly evaluating whether a release of arsenic (or other metals) has occurred at
cadmium, should be provided in support of the IRSite31. The DTSC (1997) evaluation determines whether arsenic is
proposal for two new NAS Alameda ambient data ambient.
sets for the area east of Main Street described as

To avoid confusion, revisions were made in the Draft Final RI Report.
from: 1) the placement of high-gravel content

Section 4.1.4.2 in the Draft Final RIReport and Section 2 in Appendix H2
upland soils; and 2) the hydraulic fill, low gravel, was renamed "Other Metals at IRSite 31" rather than "Off-site

areas. Background Locations."
HERD accepts the conclusion of little or no

As is typically done for an RI, in the Draft RIReport, the concentrations
terrestrial ecological hazard, given the habitat

of each metal at IRSite 31 were statistically compared to the Alameda
currently existing at IR Site 31.

Point pink background data set using the protocol agreed upon with
The detailed Human Health Risk Assessment U.S. EPA as presented in Appendix H1 of the Draft RIReport - Revision
(HHRA) calculations were reviewed in the previous I. Similar information is provided for metals at IR Site 30 in the IR Site
version of the Draft IRSite 31 Soil Remedial 30 RIReport (BEI2005). This analysis was not conducted for other
Investigation (RI)Report. The CD-ROM containing adjacent locations having similar soil with the exception of an analysis
the detailed HHRA calculations for Revision I of arsenic in the East Housing Area data set.

(Appendix I) was unreadable on multiple drives on Arsenic was selected for statistical evaluation following the DTSC policy
multiple computer workstations. Please provide a methods (DTSC 1997) because of the different fill history in this area, no
readable CD-ROM prior to completion of the Draft background samples collected in this area, and because only arsenic is of
Final IR31 Soil RIReport. potential concern at IRSite 31 based on the risk assessment. When

arsenic, which has been determined to be ambient, is removed from the
IRSite31 risk assessment, the residual risk does not warrant evaluating
remedial alternatives in an FS.

The concentrations of arsenic at IR Sites 30 and 31 were evaluated
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by James Polisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses
1. separately using the DTSC 1997 criteria to identify ambient populations.

cont. The purpose of the policy is to identify whether a release of metals has
occurred at IRsites by identifying metals in soil that are related to site
activities and metals that are present at ambient concentrations and not
related to site activities.

There are other published papers on the use of probability plots for
identification of ambient populations using methods that are similar to
the DTSCpolicy (Cook, 1998; Fleischhauer and Korte, 1990; Sinclair,
1976;and Singh et al., 1994).

Revisions were made. The discussion of gravel content in soil is
included to help explain the presence of a 140-acre area with arsenic
concentrations that are different from those of the Alameda Point pink
background data set. The differences in physical characteristics suggest
that the soils may be from different sources. However, the presence of
gravel is not considered sufficient justification for combining data from
adjacent locations into a larger ambient data set.

To combine data sets into a single ambient data set, there would need to
be evidence that the soils were from the same source or that the

chemical compositions were statistically similar. The sources of the fill
soil in specific areas east and west of Main Street are not known.
Analyses to determine whether the concentrations of metals at IRSite 31
were statistically similar to those at any adjacent location were not
conducted.

The physical characteristics of the soil, such as the absence or presence
of gravel, may provide some indication that two soils came from a
different source. However, the presence of gravel in two soils does not
necessarily prove that the source of the fill soil is the same.

The Draft Final RIReport includes revisions to perform the statistical
evaluations (DTSC 1997) on concentrations of the three inorganics lead,
iron, and vanadium that have concentrations greater than residential
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses
1. PRGs,plus cadmium and chromium. The purpose of the statistical

cont. evaluation is to differentiate between concentrations of metals in soil
that are related to site activities and metals that are present at ambient
concentrations and not related to site activities. Cadmium is being
evaluated because of its contribution to human health risk. Chromium

is being evaluated because concentrations in groundwater samples
collected during the IR Site 31 RIsampling event of November 2005,
showed concentrations greater than concentrations in historic
groundwater data.

A new CD, which was verified as usable, was sent to DTSC-HERD on
May 15, 2007. Note that the information on this CD represents the
HHRA which is the same as that included in the Draft RIReport -
Revision I.

Specific Comments

1. U.S. EPA Region 9 Preliminary Remediation Goals No response needed.
(PRGs) and California modified PRGs for arsenic,
lead, iron and vanadium were checked and found to

be arithmetically correct (Table4-2).
2. The benzo(a)pyrene (BaP) soil concentrations of No response is needed however the Navy provides this information for

Polycyclic Aromatic Hydrocarbons (PAHs) is DTSC's consideration.

generally higher in the western portion of IRSite 31 Exposure to semivolatile (PAH) compounds does not contribute
at depths greater than 2 feet (Section 4.1.3.2, page 4- significantly to human health risks. Other than benzo(a)pyrene, cancer
9). The BaP equivalent 0-4 feet bgs soil risk from all other PAH compounds is less than 10-6. As shown in Table
concentration ranges from 1.4,g/kg to 4,200 _g/kg, 6-8, the Cal/EPA risk value from benzo(a)pyrene for the future
while the 4-8 feet bgs soil BaP concentration ranges residential scenario is I x 10.5which includes all soil from 0 to 7 feet.

from 3.9 ,g/kg to 71,000 ,g/kg. HERD The Cal/EPA risk value from benzo(a)pyrene (Table 6-5) for the currentrecommends OMF consider a deed restriction
residential scenario is 3 x 10-6which includes soil from 0 to2 feet. Risks

prohibiting potential future users from excavating from naphthalene, which is not discussed as a risk driver in Section 6,
below 4 feet bgs. has a total cancer risk of 4 x 10-7for all pathways. Risks from exposure

2. to PAHs are within the acceptable risk management range.
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

cont. City of Alameda Ordinance No. 2824, Alameda Municipal Code Chapter
XIII,Section 13-56 contains institutional controls enforced through out
Alameda Point. These institutional controls restrict uncontrolled

excavations and specify a depth of five feet as the threshold limits for
excavation in the western one-third and specifically the northwest
portion of IR Site 31.

Excavation below a depth of 4 feet is already limited by the depth to
groundwater at the site which is typically encountered between 4 and 5
feet below ground surface.

Also the area of concern is small and below a depth of 4 feet. Exposure
is based on an estimate of the average concentration. It is unlikely that
anyone would be exposed to significant amounts of soil below 4 feet in
the small area at the northwest portion of IR Site 31.

3. The Cal-modified residential soil PRG for No response needed.
naphthalene (Section 4.1.3.2, page 4-10) is
arithmetically correct. However, PRGs do not
include the inhalation of outdoor or indoor air

exposure pathway. The inhalation pathway for
naphthalene and other Volatile Organic
Compounds (VOCs) is adequately evaluated by
other modeling and comparisons in addition to this
PRG comparison. This comment is meant for the
DTSC Project Manager and no response is required
from the Navy or Navy contractor.
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by James Polisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006

# Reference Comments Responses
4. The majority of the total risk estimate is due to No response needed.

arsenic in IR Site 31 soil. IR Site 31 soil arsenic is

elevated above the NASA 'pink' ambient arsenic
concentration. The proposal is made that the
arsenic concentrations in IR Site 30 and IR Site 31

soil are naturally occurring and that the Alameda
Point background concentrations are not applicable
(Section 4.1.3.3, page 4-11). The argument presented
for differing ambient data sets based on placement
of upland fill in some areas and hydraulic fill in
some other areas east of Main Street is persuasive
for arsenic (Appendix H1 and H2). However,
additional comparisons are required for the other
inorganic elements. See HERD specific comments
on Appendix H1 and H2 below. This comment is
meant for the DTSC Project Manager and no
response is required from the Navy or Navy
contractor.

5. A subset of the human health-based screening No response needed.
criteria and ecological screening criteria (Table 4-2)
were checked and found to be arithmetically
correct. The human health-based screening
criterion for chromium is the U.S. EPA Region 9
Preliminary Remediation Goal (PRG) which
assumes a 6:1 ratio of trivalent chromium (Cr .3) to

hexavalent chromium (Cr+6). While no site-specific
evidence is provided for the IR Site 31 ratio of Cr.3
to Cr+6,this ratio should be health-protective given
the history of IR Site 31 and IR Site 30 site-related
activities. This comment is meant for the DTSC

Project Manager and no response is required from
the Navy or Navy contractor.

Page 7 of 22 Response to DTSC - HERD Comments
Alameda Site 31 Agency RTC July 2007
DTSC °HERD



Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responsesto comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses
6. Historic IR-05 groundwater sample results from No response needed.

within the IRSite 31 boundary are mapped (Figure
4-17) but not included in the evaluation of whether
IRSite 31 groundwater contamination is associated
with the IR 25 area groundwater plume (Section
4.2.2, page 4-21) even though these sample results
do no represent the current plume conditions. This
comment is meant for the DTSC Project Manager
and no response is required from the Navy or Navy
contractor.

7. HERD defers to the DTSC GSU, or the DTSC Project No response needed.
Manager, for evaluation of the methodology used
for comparison and the conclusion made of no
significant difference between IRSite 31
groundwater concentrations and the IR Site 25 area
wide groundwater concentrations (Section 4.2.4,
page 4-23 through page 4-27).

8. Please amend the text to ensure that reference to the The indication of BaP equivalents rather than a generic reference to PAH
NASA risk management criterion of 620 _tg/kg BaP concentrations in the text has been amended where applicable.
equivalents for carcinogenic PAHs always includes
the indication of BaP equivalents rather than generic
reference to PAH concentrations (e.g., Section 6.1.1,
page 6-1).

9. The vapor migration modeling (i.e., Johnson and No response needed.
Ettinger) for shallow groundwater to indoor air uses
a hypothetical shallow groundwater sample which
uses the maximum Volatile Organic Compound
(VOC) concentration found in any groundwater
sample (Section 6.1.3, page 6-4). This methodology
is accepted as a protective estimate of exposure.

Page 8 of 22 Response to DTSC - HERD Comments
Alameda Site 31 Agency RTC July 2007
DTSC - HERD

( ( (



( ( (
Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responsesto comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

10. The proposed human health exposure pathways No response needed.
(Section 6.1.3, page 6-3 and 6-4) are sufficient to
evaluate current and potential future human
exposures. This comment is meant for the DTSC
Project Manager and no response is required from
the Navy or Navy contractor.

11. A subset of the incremental cancer risk and non- No response needed.
cancer hazard values presented in the text (Section
6.1.5, page 6-5 through -10) were compared to the
relevant tables (Table 6-2 through 6-11) and found
to agree. This comment is meant for the DTSC
Project Manager and no response is required from
the Navy or Navy contractor.

12. The report contains the statement that the 'Navy No response needed.
reserves the right to evaluate the legal and technical
justification for the Cal/EPA toxicity values and
accept or reject them before or at the time of cleanup
decisions' (Section 6.1.4, page 6-5; Section 6.1.5.1.4,
page 6-9). This statement of the Navy's options to
re-evaluate, stronger than past similar statements,
does not alter the fact that HERD is required to use
the Cal/EPA toxicity values developed by the Office
of Environmental Health Hazard Assessment

(OEHHA) in human health risk assessments. This
comment is meant for the DTSC Project Manager
and no response is required from the Navy or Navy
contractor.
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by JamesPolisini dated 9 April 2007 to DraB RI Report Revision I Dated 29 November 2006
# Reference Comments Responses
13. The statement that cadmium is most likely present The HHRA calculations were revised to include cadmium which has an

at concentrations below NAS Alameda 'pink' EPA cancer risk less than I x 10.6and a Cal/EPA cancer risk of 2 x 10.6
ambient (Section 6.1.5.1.1, page 6-6) is not supported (see Appendix I tables). The statistical comparison of cadmium to
by either the conclusions (Appendix H1, Section Alameda Point pink background indicated that cadmium was above
H1.3, page H-4) or the summary tables for surface background based on inspection of dot plots. The cadmium data set for
soils (Table H-9) or vadose zone soils (Table H-10). IR Site 31 is much larger than the cadmium Alameda Point background
Please amend the text and carry cadmium risk data set. The Alameda Point pink data set has 3 detected values for
forward in the HHRA. cadmium and the IR Site 31 has 46 detected values. Due to the

difference in the size of the data set, it was judged that cadmium
concentrations at IR Site 31 could be similar to the Alameda Point

background concentrations. Therefore, the cancer risks without
cadmium were discussed in the risk characterization section because it is

likely that this metal is present at concentrations below background.

However, as noted in the response to General Review Comment 1,
additional statistics for cadmium in soil will be conducted and included

in the Draft Final RI Report. The text in the Draft Final RI Report will be

revised as necessary to reflect the outcome of these calculations.
14. HERD provisionally considers the 'East of Main Although cadmium, with a maximum detected concentration of 1.5

Street' upland fill arsenic data set as representative mg/kg, is less than the residential PRGs of 37 mg/kg, because of its
of IR Site 31 ambient arsenic (See HERD specific contribution to cancer risk (EPA cancer risk less than I x 10-6and a
comment below). The HHRA statements made Cal/EPA cancer risk of 2 x 10.6),additional statistical analyses will be
regarding IR Site 31-specific arsenic ambient performed at the request of DTSC, to determine whether the cadmium
concentrations (Section 6.1.5.1.4, page 6-8) should be data represent an ambient population.
considered valid. HERD does not agree that the
ambient cadmium issue has been resolved. HERD

recommends OMF consider only total risk and/or
hazard estimates for cadmium until the issue of IR

Site 31-specific cadmium ambient is resolved.
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by James Polisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

15. The estimates of risk associated with domestic use Comment noted.

of groundwater included in the future residential
use scenario are taken, as calculated in 2004, from
the Final Groundwater RI/FS for Site 25/IR-02
(Section 6.1.5.1.2, page 6-8). These calculations do
not, apparently, consider naphthalene as a
carcinogen (Section 6.1.7, page 6-13). However, as a
site-specific exemption, given that: 1) naphthalene
in shallow groundwater is evaluated as a
carcinogen in the groundwater to indoor air
exposure pathway; 2) domestic use of groundwater
by potential future residents is extremely unlikely;
and, 3) both benzene and naphthalene in
groundwater will be rernediated by the preferred
alternative agreed to in the Draft Final Proposed
Plan for OU 5/IR-02 Groundwater (CDM, 2005) this
treatment is acceptable. This risk assessment
methodology should not be implemented at other
sites.

16. The results of the indoor air evaluation of nearby No response needed.
Parcel 181 Coast Guard housing (Section 6.1.6.3,
page 6-11) would appear to offer evidence that
indoor air intrusion, at least at for conditions similar

to those at Parcel 181, may be less than modeled for
IR Site 31 should be considered when evaluating
remedial alternatives for IR Site 31. This comment

is meant for the DTSC Project Manager and no
response is required from the Navy or Navy
contractor.
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by James Polisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

17. Please revise the statement, for the child receptor, The statement in Section 6.1.6.4 has been revised to read as follow:

that 100 percent absorption is assumed (Section "This HHRA assumed that children (0-6 years of age) ingest 2006.1.6.4, page 6-12). The correct statement of the
assumed arsenic absorption is that it is identical to milligrams of soil daily and that the arsenic in the soil is 100 percent
the absorption in the toxicity experiment used as the biologically available."
basis to estimate the Cancer Slope Factor (CSF)
and/or the Reference Dose (RfD).

18. The summary statements regarding arsenic Because an FS for IRSite 31 is not required to support remedial
concentrations at other sites which were finally decisions, it is appropriate to include the information in the Draft Final
determined to be 'acceptable' by either DTSC or RI Report to support recommendations for making risk management
EPA (Section 6.1.6.4, page 6-12) are risk decisions as noted in the comment. The information will remain in the
management decisions. Site-specific risk Draft Final RIReport.
management decisions, made after consideration of

The following information will also be added to Section 6.1.6.4:
the nine 'balancing' criteria, are not directly
indicative of the relative risk and/or hazard and not "Similar concentrations of arsenic are also found in other areas of
directly transferable to IRSite 31. Please remove Alameda Point. The exposure point concentration for arsenic at IR Site
this summary paragraph and present it in the IR 31 of 11.7 mg/kg (0-8 feet bgs) is similar to the Alameda Point yellow
Site 31 Feasibility Study (FS). background data set (which is remote from IR Site 31) at 11.9 mg/kg

and lower than that for the adjacent East Housing Area of 16.3 mg/kg."

19. The statement that cadmium may not be greater Additional statistical analyses of the cadmium data set were performed,
than the NAS Alameda 'pink' ambient as explained in the response to General Review Comment I and Specific
concentration (Section 6.1.8, page 6-14), due to comment 14.
unbalanced data sets, is unsupported by, and not
mentioned in, the detailed background analysis
(Appendices H1 and H2). In fact, many inorganic
elements had more detected concentrations than
cadmium (e.g., chromium, copper and lead; Table 6-
13). Either remove this statement or include the
statistical detail necessary to support it.
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following areresponses to comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

20. The Screening Level Ecological Risk Assessment No response needed.
(SLERA)Hazard Quotients (HQs) (Table6-14) and
Refined Ecological Risk Assessment (ERA)HQs
(Table 6-15) are based on No Observable Adverse
Effect Level (NOAEL) Toxicity Reference Values
(TRVs). Consideration of a 10 percent Site Use
Factor (SUF) (Section 6.3.2, page 6-23), which HERD
considers protective for IRSite 31, leaves 2
Contaminants of Ecological Concern (COECs), lead
and nickel, with terrestrial vertebrate NOAEL-based
HQs greater than 1. Given the additional difference
between the NOAEL TRVs used to calculate the
vertebrate HQs and the Lowest Observable Adverse
Effect Level (LOAEL),HERD considers the
probability of adverse effects for vertebrate
receptors minimal given the current landscaped
habitat present at IR Site 31. This comment is meant
for the DTSC Project Manager and no response is
required from the Navy or Navy contractor.

21. HERD and the Navy have yet to resolve some issues No response needed.
regarding potential oufliers in the NAS Alameda
'pink' ambient data set. The comparison of IRSite
31 to background HQs (Table 6-16) should not be
the basis of any risk management decisions
regarding ecological hazard. This comment is
meant for the DTSC Project Manager and no
response is required from the Navy or Navy
contractor.

22. Given the current and potential future ecological Comment noted.
habitat present at IR Site 31, HERD accepts the
recommendation for no further investigation or
assessment of ecological hazard (Section 6.3.3, page
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

22. 6-24) based on the criteria outlined in Specific
cont. Comment number 20 above. Changes in future

land use which lead to the establishment of more

significant ecological habitat at IRSite 31 would
require a more detailed ERA.

23. HERD recommends that consideration of the Additional statistical analyses of the cadmium data set were performed,
recommendations for IR Site 31 (Section 7) be as discussed in response to General Review Comment 1.
delayed until the issue of 'East of Main Street'
cadmium ambient is resolved. This issue can be

addressed prior to addressing the upland fill and
hydraulic fill components of the 'East of Main
Street' ambient for all other inorganic elements.

24. Appendix H1 - Box and whisker plots were prepared for all No response needed.
Inorganics inorganic elements where the Wilcoxon Rank Sum
Background (WRS)test was performed (Appendix H1, Section
Comparison H1.2, page H-3). If the null hypothesis was

accepted, the box plots were examined to assure
that the upper tail of the site data did not exceed the
upper tail of the 'pink' background data set
(Appendix H1, Section H1.2, page H-4). This
investigation step was discussed during the August
24, 2006 meeting with regulatory agencies. This
comment is meant for the DTSC Project Manager
and no response is required from the Navy or the
Navy contractor.
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responsesto comments provided by James Polisini dated 9 April 2007to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

25. The results of the WRStest of 'pink' ambient No response needed.
concentrations to IR Site 31 soil samples for both the
surface soils (Table H-7) and the vadose zone soils
(Table H-8) indicate that IR 31 soil concentrations
exceed 'pink' background soils for all 11 elements
compared with the exception of beryllium. This
seems highly unlikely based solely on a difference
in soil type for the imported soil, as later described
(Appendix H2). While the detailed comparison for
arsenic (Appendix H2) is persuasive, HERD defers
to the DTSC Geological Services Unit (GSU)
regarding the proposal that the IR Site 31 imported
soil provides a sufficient explanation for the IR Site
31 soil concentrations elevated above 'pink' ambient
for all elements evaluated except beryllium.

26. Appendix H2 - The proposal is presented that imported soils, with Additional statistical analyses were conducted, as discussed in the
Preliminary concentrations of inorganic elements in excess of response to General Review Comment 1. Appendix H2 of the Draft
Draft Site NAS Alameda soil 'pink' ambient concentrations, Final RIReport was revised to include an evaluation of five additional
Specific are present at IR Site 30 and IRSite 31 (Appendix metals by statistical methods (DTSC 1997) to differentiate between
Background IR H2, page i). A detailed area-specific ambient concentrations of metals in soil that are related to site activities and
Sites 30 and 31 assessment was prepared only for arsenic, as arsenic metals that are present at ambient concentrations and not related to site

is the primary contributor to the risk estimate activities. The five inorganics, cadmium, chromium, iron, lead, and
among the inorganic elements (Appendix H2, page vanadium, were selected for statistical evaluation based upon the
i; Appendix H2, Section 1, page 2; Appendix H2, following:

Attachment A ). A similar detailed area-specific Iron,lead, and vanadium are being evaluated because these inorganicsambient assessment must be prepared for all
inorganic elements, are atconcentrations greater than the residential PRG criteria (arsenic

was already evaluated). Cadmium is being evaluated because of its
contribution to human health risk. Chromium is being evaluated
because concentrations in groundwater samples collected during the IR
Site 31RI sampling event of November 2005, showed concentrations
greater than concentrations in historic groundwater data.
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by James Polisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

27. IR Site 30 and IR Site 31 soils are described as The text in Appendix H2 Section 2.1 has been corrected to show that
statistically 'higher' in iron and manganese only manganese data at IR Site 30 were statistically compared to the
concentrations than the "pink' ambient data set Alameda Point pink data set. At IR Site 31, the approved work plan did
(Appendix H2, page ii; Appendix H2, Section 2.1, not include manganese in the initial list of analytes. The unvalidated
second bulleted item). A box and whisker plot manganese data were summarized for comparison purposes in Table B5
comparison of IR Site 30 and IR Site 31 soils to 'pink' of Attachment B to Appendix H2.
ambient data set is provided only for iron. Please
provide the basis for stating that manganese is also
elevated in IR Site 30 and IR Site 31 soils.

28. Fill history records are cited as demonstrating that The text in Appendix H2 Section 2.1 has been revised to state that the
fill material was placed during the same period for discussion of gravel content is included to help explain the presence of a
the East Housing Area, IR Sites 30 and 31, a portion 140-acre area that had concentrations of arsenic different from those in
of the College of Alameda campus adjoining the the Alameda Point pink background data set. The explanation is that
East Housing Area, and a portion of Fleet Industrial there may be more construction fill in this area than in the areas with
Supply Center Alameda (FISCA) between IR Site 31 lower arsenic concentrations, which are predominantly hydraulic fill.
and the East Housing Area, and the FISCA

Appendix H2 does not conclude that the construction fill used in this
Warehouse Area (Appendix H2, page ii; Appendix 140-acre area is all from the same source.
H2, Section 3.1, page 5). A more detailed inter-
group comparison than similar boring logs
indicating 'gravel-laden' material (Appendix H2,
page iii; Appendix H2, Section 3.2, page 6),
including box and whisker plots comparing the soil
concentrations for each of these areas, must be

presented in support of concluding that this single
fill episode used similar fill material for all areas.
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by James Polisini dated 9 April 2007 to Dra B RI Report Revision I Dated 29 November 2006

# Reference Comments Responses
29. The soil of IRSites 30 and IR 31 are described as See response to Specific Comment 27 explaining that a statistical

significantly higher in iron and manganese comparison of manganese concentrations in soil at IR Site 31 with the
concentrations than 'pink' ambient data set Alameda Point pink background data set was not performed.
(Appendix H2, Conclusions, page iv). In fact, East
Housing Area samples are excluded from the
proposed 'east of Main Street' ambient data set due
to the lack of iron and manganese data. However,
only a comparison of iron in the IRSite 30 and 31
data set to the 'pink' ambient data set is provided
(Appendix H1). Please provide the manganese
comparison between the IRSite 31 and 31 data set
and the 'pink' ambient data set.

30. The bullet item in the summary, immediately The sources for the surface soil and vadose-zone soil data sets are the
following the exclusion of the East Housing Area separate data sets for IR Sites 30 and IR Site 31. Data from adjacent sites
data from the IR Site 30 and 31 ambient data set were not combined with data from IRSites 30 or 31. See also response
(Appendix H2, page v), states that East Housing to General Review Comment 1.

Area and portions of FISCAWarehouse Area, The text in Appendix H2 has been revised to explain that the data from
between the East Housing Area and IR Site 31, adjacent locations are not included in the IR Site 30 or 31 statistical data
compose an area with similar concentrations of analyses.
arsenic. A much more detailed listing (Appendix
H2, page ii) of 'gravel-laden' areas east of Main
Street was previously provided as:

a. The East Housing Area;
b. IR Sites 30 and 31;

c. A portion of the College of Alameda
campus adjoining the East Housing Area;

d. A portion of Fleet Industrial Supply
Center Alameda (FISCA) between IR Site

31 and the East Housing Area; and,
e. The FISCA Warehouse Area.

Given that the East Housing Area is excluded
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responsesto comments provided by James Polisini dated 9April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

30. for the data set described as IRSite 30 and IR
cont. Site 31 soils, please clearly define the source

areas for the surface soil and vadose soil data

sets described throughout this report as the IR
Site 30 and 31 soils.

31. While IR Site 30 and IR31, the East Housing Area, As explained in the response to Specific Comment 28, the discussion in
and portions of the FISCAWarehouse Area between H2 does not propose that all the gravel-laden material or all the soil in
the East Housing Area and IR Site 31 may represent the 140-acre area with different arsenic concentrations came from the
a 'gravel-laden' area of elevated arsenic same source. The possibility that these 140 acres were filled in the same
concentration (Appendix H2, page v), a similar time frame helps to explain why the soil concentrations could be similar.
detailed inter-group comparison of all inorganic However, it does not necessarily follow that all the fill soils in this area
elements, including box and whisker plots are from the same source.
comparing the soft concentrations for each of these
areas, must be presented in support of concluding
that this proposed single fill episode used similar fill
material for all areas.

32. In addition to the summary statistics, the discrete For the objectives of the IR Site 31 RI it is not necessary to create an
sample results for IR Site 25 must be located ambient data set for hydraulic fill soil east of Main Street.
(Appendix H2, Section 2.2, page 4) if IR Site 25 is to
be used as part of a 'hydraulic fill east of Main
Street' ambient data set.

33. HERD defers to the DTSC Geological Services Unit Comment noted.
(GSU), or a DTSC geologist, for review of the
representations and conclusions regarding
groupings of 'gravel-laden' (Appendix H2, Section
3.2, page 6), 'soil type' classifications (Appendix H2,
Section 3.3, page 8) and/or soil color (Appendix H2,
Section 3.4, page 9).
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006

# Reference Comments Responses
34. The East Housing Area has high gravel content, but As discussed in the response to Specific Comment 31, the discussion in

samples are missing iron and manganese data H2 does not propose that all the fill soils in the 140-acre area came from
(Appendix H2, page iii). Measurements of East the same source.
Housing Area inorganic elements particularly iron
and manganese should be obtained to verify the
proposal that East Area Housing soils are of the
same fill history and soil type as IRSite 30 and IR
Site 31 (Appendix H2, Section 4, page 11).

35. In addition to the cumulative frequency plots of soil Box and whisker plots for arsenic were provided in the Draft RI Report -
arsenic concentrations in IRSite 30 and IRSite 31 Revision I, in Appendix HI Figure H-4.
(Appendix H2, Figure 2), box and whisker plots
should be provided.

36. The proposal that the Great Valley Group (GVG) The Draft Final RIReport was revised as follows:

(LBNL,2002; LBNL 2006) was the source of the fill The word "background" has been deleted from Figure 9 for the GVG.
for IRSite 30 and IR Site 31 fill material, contained The text of Appendix H2 has been revised to explain that these values
in the previous version of the IRSite 31 Soil RI are included on the figure to explain that although the source of the fill
Report, was withdrawn after the August 24, 2006 material at IRSites 30 and 31 is unknown, potential sources of fill soil
meeting with regulatory agencies. The two 'Bay with higher arsenic concentrations exist in the Bay area.
Area Background' values, associated with the GVG
(Appendix H2, Figure 9) should be removed from
the RI Report.

37. The supplementary analysis summarized for arsenic There is no proposal for two new ambient data sets for upland fill and
(Appendix H2, Attachment A) includes the analysis hydraulic fill. The Draft Final RI Report presents substantial evidence
required by HERD at the August 24, 2006 IRSite 30 that the arsenic data at IRSites 30 and 31 separately meet the criteria for
and IRSite 31 meeting. This material is convincing ambient populations and therefore, there is no evidence of a release and
in terms of arsenic alone. The proposal to consider no need for new ambient data sets for upland and hydraulic fill.
two new NAS Alameda ambient data sets for"1)
upland fill; and, 2) hydraulic fill, east of Main Street,
must be supported by a similar analysis for all
inorganic elements.
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by JamesPolisini dated 9 April 2007 to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

38. Appendix I - The results from six soil samples were delivered Comment noted.
Human Health after the HHRA was prepared (Section I3.1, page I-
Risk 4). The discussion of the inconsequential impact
Assessment these sample results would have on the HHRA

(Appendix I, Section I7.1, page 1-18)are acceptable.
39. Carcinogenic risk and/or non-cancer hazard No response needed.

estimates differ between the current residential use
scenario and the future residential use scenario
because soil concentrations are based on surface to 2

feet below ground surface (bgs) while future soil
concentrations are based on surface to 7 feet bgs
(Appendix I, Section I4.1, page I-5) and minor
differences in exposure pathways (Appendix I,
Section I4.2,page I-6). This comment is meant for
the DTSC Project Manager and no response is
required from the Navy or Navy contractor.

40. The California Office of Environmental Health Comment noted.
Hazard Assessment has determined that there is

sufficient evidence to classify cadmium as a
carcinogen
_http://www.oehha.ca.gov/water/phg/pdf/12220
6cadmiummemo.pdf) (Section I5, page 1-10). At
this time HERD does not consider cadmium at

relatively low soil concentrations, such as those
occurring at IR Site 31, a carcinogen via the oral
route of exposure.
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Response to Comments - DTSC - HERD

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by JamesPolisini dated 9 April 2007to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

41. Cadmium is described as below NAS Alameda The statement that cadmium is below Alameda Point pink background
background (Appendix I, Section I6.4, page 1-15) revised to state that cadmium is an ambient metal as defined by DTSC
referring to Appendix H. Appendix H lists IRSite policy. Cadmium was included in risk calculations. Only Section I6.4
31 cadmium as greater than background for the 0 to presents risk without arsenic or cadmium. Therefore, no changes to the
2 feet bgs soils (Table H-9, page H-18) and 0 to 7 feet calculations are required.
bgs soils (Table H-10, page H-19). In addition, later
discussion of cadmium in the Conclusions

(Appendix I, Section I8, page 1-23)states that
cadmium is greater than the NAS Alameda 'pink'
ambient. Please amend any risk calculation errors
in the event IRSite 31 cadmium was considered

below NAS Alameda background. Otherwise,
correct this typographic error.

42. The statement is made that the 'Navy reserves the No response needed.
right to evaluate the legal and technical justification
for the Cal/EPA toxicity values and accept or reject
them before or at the time of cleanup decisions'
(Appendix I, Section I6.4, page 1-16). This statement
of the Navy's options to re-evaluate, stronger than
past similar statements, does not alter the fact that
HERD is required to use the Cal/EPA toxicity
values developed by the Office of Environmental
Health Hazard Assessment (OEHHA) in human
health risk assessments. This comment is meant for

the DTSC Project Manager and no response is
required from the Navy or Navy contractor.

43. Please revise the statement regarding the estimation The statement regarding homegrown produce in Appendix I has been
of home-grown produce as a possible over- revised to indicate that the risk may either be over or under-estimated.
estimation (Appendix I, Section I7.2, page 1-19) to
indicate that the estimation may either over-
estimate or under-estimate the home grown
produce concentration.
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Response to Comments - DTSC - HERD
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responsesto comments provided by James Polisini dated 9 April 2007to Draft RI Report Revision I Dated 29 November 2006
# Reference Comments Responses

44. Please revise the statement, for the child receptor, For the Draft Final RIReport the statement in Appendix ISection I7.5.1
that 100 percent absorption is assumed (Appendix I, has been revised to read as follow:
Section I7.5, page 1-21). The correct statement of the
assumed arsenic absorption is that it is identical to "This HHRA assumed that children (0-6 years of age) ingest 200
the absorption in the toxicity experiment used as the milligrams of soil daily and that the arsenic in the soil is 100 percent
basis to estimate the Cancer Slope Factor (CSF) biologically available."
and/or the Reference Dose (RfD).

45. Please provide more detail for the hypothesis that The Draft Final RIReport will not have this statement. As detailed in
cadmium was possibly determined to be greater responses to General Comment I and Specific comment 14, cadmium
than the NAS Alameda 'pink' ambient due to a was carried through the risk assessment.

large data set (Appendix I,Section I8, page 1-23). In Appendix H2 of the Draft Final RIReport, cadmium was evaluated
This is the first indication of this hypothesis that statistically (DTSC 1997) to identify if the concentrations represent a
HERD could locate in Appendix I. single population representing ambient conditions.
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California Environmental Protection Agency.
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Response to Comments - EPA

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responsesto comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

I Reference Comments Responses
General Review

1. EPA has reviewed the above referenced There appears to be confusion on the technical assessment
report prepared by CDM Federal Programs in the Draft RI Report-Revision I. The initial approach
Corporation and submitted by the Navy on discussed in the meeting with the regulatory agencies on
November 29, 2006. This document is a August 24, 2006, was to evaluate data from IR Site 25,
revised Remedial Investigation Report College of Alameda, the FISCA property, and the East
intended to address regulatory agency Housing Area as potential sources of background data for
concerns about the adequacy of the IR Sites 30 and 31 in lieu of the Alameda Point pink
evaluation of nature and extent and risk background data set. This evaluation of potential sources
assessment performed in the initial RI report, of background was conducted and presented in the Draft
Among other things, EPA requested that the RI Report-Revision I issued in November 2006. During
comparison between Site 31 soil data and this evaluation, the statistical evaluation of data indicated
data collected as part of a Lawrence Berkeley that it is unnecessary to identify a new background data
National Lab (LBNL) site study be set for this area because the arsenic data for IR Site 31 meet
eliminated due to lack of evidence that the the criteria for a single population (DTSC 1997).
two studies had any connection and that Arsenic was selected for statistical evaluation fol!owing
instead a background comparison be made the DTSC policy (DTSC 1997) because of the fill history, no
with either the Alameda Point "pink" background samples collected in this area, and because
background data set or with the neighboring arsenic is a primary contributor to risk at IR Site 31 based
Site 25, College of Alameda and FISCA on the risk assessment. The DTSC (1997) policy is an
properties, accepted procedure for evaluating whether metals are

ambient, which yields definitive results, especially given
During a telephone conference on August 24, the large number of samples at IR Site 31. The RI report
2006,the Navy agreed to eliminate the Appendix H2 includes a rigorous outlier analysis as part of
comparisons to the LBNL data and the this evaluation although not required by the DTSC
regulators agreed to allow the Navy to use methods.

background data from Site 25, College of The USEPA and Cal/EPA arsenic risks and 95thUCL value
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
background data from Site 25, College of The USEPA and Cal/EPA arsenic risks and 95th UCL value
Alameda, FISCA property and the East at IRSite 31 are the same or lower than that of an Alameda
Housing property, instead of the "pink" Point background data set and a nearby historical housing
background data set. After the revised RI area. Specifically, USEPA and Cal/EPA arsenic risks at IR
report was submitted, EPA reviewed the Site 31 are the same as arsenic risks in the Alameda Point
new background data submitted by the yellow background data set. There are over twice as many

arsenic samples at IR Site 31 as in any of the Alameda PointNavy for the neighboring sites. In summary,
it appears that the Navy determined that 1) background data sets, which gives a high level of confidence
Site 31 did not qualify for comparison with in the IR Site 31 risks. USEPA and Cal/EPA arsenic risks at
the Alameda Point "pink" background data IR Site 31 also are lower than arsenic risks at East Housing,

where investigations have been completed and the property
set because the fill history of Site 31 was has been transferred and developed for housing and a school
different from that west of Main Street; 2) under DTSC oversight. Historical uses of East Housing were
Site 25 did not qualify for comparison only for housing. The 95thUCL for arsenic at IR Site 31, 11.7
purposes because an "updated" fill history mg/kg, is lower than the 95thUCL for arsenic in the Alameda
map showed that the fill event occurred for Point yellow background data set and the East Housing data
Site 25 in 1919 and for Site 31 in 1927;3) the set. When arsenic, which has been determined to be ambient,
College of Alameda did not have any is removed from the IR Site 31 risk assessment, the residual
suitable background data that could be used risks do not warrant assessment of remedial alternatives in a

for comparison purposes; 4) limited FISCA Feasibility Study. To more completely address your
data could be used for comparison with Site comment, additional information regarding the
31; 5) East Housing data could be used for ambient/background evaluations follows. Please note that
comparison with Site 31. the Final OU-5 (Site25) RI Report did not compare metals at

EPA does not agree with the Navy's Site 25 to the Alameda Point pink background data set for
assessment of suitable comparison data for similar reasons as those presented in the Draft Site 31 RI
Site 31 based on the following: 1) according Report.
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Response to Comments - EPA

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cook dated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
to the fill history maps provided in the Site The purpose of the DTSC policy is to help risk assessors
25 Feasibility Study Report and compiled identify metals in soil that are related to site-activities and
using USGS Quadrangle Maps and aerial metals that are present at ambient concentrations and not
photographs, Site 31 was filled at the same related to site-activities. HERD, in its comments of April 6,
time as the West Housing Area which is west 2007, agreed with the conclusion that the arsenic
of Main Street. The West Housing Area concentrations at IR Site 31 are ambient and that it is
displays no elevated concentrations of appropriate to exclude the risk for arsenic in making risk
inorganics, falling consistently within the management decisions. Other metals also were evaluated
Alameda Point "pink" background data set; using DTSC (1997) in the Draft Final RI Report. There are
2) portions of Site 25 were filled at the same also a number of other published papers on the use of
time as Sites 30 and 31, yet no elevated probability plots for identification of ambient populations
inorganics were found during extensive soil using methods that are similar to the DTSC policy,
investigations at Site 25; 3) College of including Cook (1998); Fleischhauer and Korte (1990);
Alameda data were used as a comparison for Sinclair (1976); and Singh et al. (1994).

FISCA inorganic sample results to determine In summary, the East Housing area, or any other potential
whether inorganics in FISCA soil were background location, is not needed and not proposed as a
within background ranges. Therefore, data new background location. The Site 31 Draft RI Report -
sets for the College of Alameda must be Revision I, provided an evaluation of the fill history, the
sufficiently extensive to be used for Site 31 as chemistry and lithology of IR Site 25, IR Site 30, College of
well; 4) the FISCA data submitted by the Alameda, the FISCA property, and the East Housing Area
Navy appears to use inappropriately high because this was discussed and requested by the
detection limits; e.g. arsenic is set at 10 regulatory agencies during the August 24, 2006 meeting
mg/kg and, in a few samples, at 20 mg/kg and to demonstrate the following points.
or even 40 mg/kg. As a result, the data set is • The arsenic concentrations at IR Site 31 are not
not satisfactory for use as a background data

unique to this location. There are other areas
set; 5) the East Housing data, likewise, uses
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
inappropriately high detection limits with (e.g., IRSite 30, the FISCA Warehouse Area, and
approximately half of the data yielding non- the East Housing Area, totaling approximately
detects due to the high detection limits. The 140 acres) with similar arsenic concentrations.
statistical analyses performed on the data set • Possible explanations for the differences in the
are not defensible. Additionally, iron and arsenic concentrations between the 140-acre area

manganese sample results have not been and the Alameda Point pink background are
included for the East Housing data set. differences in lithology and fill history.

In the absence of being able to supply the The evaluation of the fill history, the chemistry, and
reviewers with suitable alternative data for lithology of adjacent sites is supplemental information and
comparison purposes, and given the fill is not essential to evaluating whether a release of arsenic
history as presented in previous documents, (or other metals) has occurred at IR Site 31. The DTSC
EPA has compared the Site 31 data set to the (1997)evaluation determines whether arsenic is ambient.

Alameda Point "pink" background data set. To avoid confusion, revisions were made in the Draft Final

It appears that arsenic is elevated at Site 31, RI Report. Section 4.1.4.2 in the Draft Final RI Report and
along with less pervasive contamination of Section 2 in Appendix H2 was renamed "Other Metals at
vanadium and iron. Although much of the IR Site 31" rather than "Off-site Background Locations."
soil at Site 31 is currently covered by houses
and paving, the risk presented by soil if the This evidence substantially supports the conclusion thatarsenic in soil at IR Site 31 is consistent with ambient
houses and paving are removed is over the

concentrations and does not represent a release of arisk management range for State of
California toxicity values, and at the high hazardous substance. Therefore, it is appropriate to
end of the risk management range for federal exclude the risk for arsenic in making risk management
toxicity values. We have therefore decisions. Without arsenic, the residual risks do not

warrant assessment of remedial alternatives in a Feasibilityconcluded that a Feasibility Study to
evaluate remedial action options is Study.
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
warranted. The fill history map (Figure 1-3) provided in the OU5 Soil

Feasibility Study Report does not depict the fill history of
most of the West Housing Area, which is located to the
west of what is shown on the figure. Additionally, this fill
history map indicates that only small portions of IR Site 31
and IR Site 30 (located south of the boundary of OU-5)
may have been filled at the same time as IR Site 25.
However, the fill history shown in Figure 1-3 of the Draft
RI Report - Revision I was based on more detailed data in
the 1915 USGS quadrangle map and a 1937 aerial
photograph. As discussed in Section 2.1 of Appendix H2
of the IR Site 31 Draft RI Report - Revision I, the early fill
history of Alameda Point has been refined in the vicinity of
IR Sites 30 and 31 to include information presented in
additional references (USCGS 1903, 1919, 1927, 1930, EC
Sessions 1906, and a 1930 oblique aerial photo). As
indicated in the inset on Figure 4 in Appendix H2, current
interpretation of the fill history, based on the additional
references and interpretation of soils described in boring
logs, IR Sites 30 and 31 were not filled at the same time as
IR Site 25 or the areas west of Main Street.

Regarding comment item #2; "...yet no elevatedinorganics
werefound during extensivesoil investigationsat Site 25"; the
OU-5 RI Report (Neptune et al. 2002) for Site 25 soil, Section
4.1.2with details in Appendix B of the OU-5 RI Report,
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
discusses concentrations of inorganics thatare "elevated"
relative to the Alameda Point pink background data set. The
OU-5 RIReport also acknowledges the differences in fill
history for the OU-5 area and the Alameda Point background
data sets.

The Final OU-5 RI Report states on pages 4-6 to 4-7, "Box
plotscomparing the range of site concentrations of arsenic,
cadmium, chromium, copper, lead, and mercury to the range
measured in background data are presented in Appendix B,
Figures B-14to B-9. These plots include metals from three
Alameda ambient data sets ('pLr_', 'yellow', and 'blue')
described in Summary of Background Concentrations in Soil
and Groundwater, Alameda Point, Alameda, California,
(TtEMI,2001). Data from all three data sets was used
because, although samples from the 'pink' data set were
collected closest to OU-5, none of the three Alameda
background data sets represent fill materialdeposited during
the fill placement time period associated with the area
presently occupied by the OU-5. The box plots suggest that
five of the six metals (excluding cadmium) are elevated
relative to the 'pink' data set. However, none of the six
metals are present at concentrations or in patterns that
clearly indicate a release to the environment.
•..Concentrations of base metals such as aluminum, iron, and

manganese were found to be significantly higher in the
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
historical OU-5 data set compared to the three background
data sets .... "

The Final OU-5 (Site 25) RI Report (Appendix B) further
concludes that, "All three available background data sets
representing Alameda Point soils are different enough from
the OU-5 soils to make any conclusion based on comparisons
to these data fairly uncertain."

In conclusion, the OU-5 RI Report did not rely on direct
comparisons between Site 25 soil metals concentrations and
the Alameda Point pink data set, but determined that metals
concentrations were not associated with a release.

General Comments

1. Arsenic has been detected in on-site soil The substantial evidence that the Alameda Point pink
(fill) at concentrations in excess of the background data are not applicable to IR Site 31 is
Alameda Point background data set. Even supported by the finding that arsenic concentrations at IR
though Appendix H2 presents information Site 31 form an ambient population.

which describes arsenic concentrations in As discussed in the response to the General Review
the most recent fill material as consistent Comment, the consistency of arsenic concentrations in soil
with concentrations reported within the at IRSite 31 with those in soil at adjacent sites is not an
Alameda Point vicinity, the arguments essential part of the evidence that a release of arsenic due
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
presented to support this assertion are not to Navy activities has not occurred at IRSite 31. However,
substantiated. Site 31 appears to have this consistency with a substantial area of approximately
higher levels of arsenic in the soil than in 140 acres with similar concentrations of arsenic indicates
the neighboring sites and compared to that IR Site 31 is not an "island of elevated concentrations."
other areas at Alameda Point, and EPA Please see the previous response to the General Review
does not agree with the approach of Comment for additional details.

leaving an "island of elevated This evidence substantially supports the conclusion that
concentrations in a sea of lower arsenic in soil at IR Site 31 is consistent with ambient

concentrations". We therefore request that concentrations and does not represent a release of a
Site 31 be taken forward to a Feasibility hazardous substance. Therefore, it is appropriate to
Study for evaluation for remedial action, exclude the risk for arsenic in making risk management

decisions. Without arsenic, the residual risks do not
warrant assessment of remedial alternatives in a Feasibility
Study.

2. In sections throughout the Draft Soil Revisions were made to minimize references to IR Site 30
Remedial Investigation Report IRSite 31, in the Draft Final RI Report. However, the agencies in the
Marina Village Housing (the Draft RI), August 24, 2006, meeting requested a detailed evaluation
Sites 30 and 31 are referenced together. It of the sites surrounding IR Site 31 and this includes IR Site
is understood that these two IRsites are 30. Therefore, not all references to IR Site 30 have been

adjacent to one another and therefore when deleted.
describing locations and other general site
characteristics the use of both sites is

appropriate. However, when specific
analytical concentrations are being
discussed, then discussions should be
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
limited to IR 31, exclusively, as this Draft
RI is providing support for the decision to
move forward to a Feasibility Study (FS) or
not. Please see specific comments below.

Specific Comments
1. Executive The language within the Executive The second paragraph of the executive summary has been

Summary Summary is confusing in regards to rewritten to reflect the following:
understanding the need and use of the
screening level ecological risk assessment The RI analytical results from 126 samples, plus historical
(SLERA). The second paragraph (page iii) data from 648 samples, provide the basis for the human

• indicates that strictly human health risk health and Tier I screening-level ecological risk assessment
concerns were considered as suitable conclusions that the current soil conditions at IRSite 31 are

endpoints for the Site evaluation process, protective of human health for residential use, and there is
Then, the Executive Summary goes on to no threat to ecological receptors.
mention the SLERA, its methods and
results. Please clearly and consistently
describe the application of the SLERAto
the Site closure process.
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
2. Executive It has not been demonstrated that off-site It was determined that the IRSite 31 data meet the DTSC

Summary, background values have been adequately policy criteria for an ambient population as discussed in
Human Health compared to IR Site 31. Please delete the the response to General Review Comment 1. It was not
Risk statement "arsenic at IR 30 and 31 necessary to identify or compare off-site background
Assessment, represents ambient concentrations in the values to IR Site 31.
Page vi: fill soil."

3. Executive Sufficient substantiation has not been The substantial evidence that the Alameda Point pink
Summary, provided to conclude that the Alameda background data are not applicable to IR Site 31 is
Nature and Point "pink" background data set is not supported by the finding that arsenic concentrations at IR
Extent of applicable to IR Site 31 or that the lines of Site 31 form an ambient population.
Potential evidence are valid. Please see specific
Contaminants, comments on Section 4.1.3.3, below and
Pages vii revise the Executive Summary as

necessary.

4. Executive The recommendation for no further action There is no evidence of a release of arsenic, based on the
Summary, based on "no evidence of a release of finding that arsenic concentrations at IR Site 31 form an
Conclusions, chemicals to soil due to a Navy release" is ambient population when statistically evaluated by
Pages vii not substantiated. Please forward this site methods in the DTSC 1997 policy. Therefore, it is
through xi to a Feasibility Study. appropriate to exclude the risk for arsenic in making risk

management decisions. Without arsenic, the residual risks
do not warrant assessment of remedial alternatives in a

Feasibility Study.

The Draft Final RI Report now includes an evaluation of
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cook dated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
five additional metals by statistical methods (DTSC 1997)
to differentiate between concentrations of metals in soil

that are related to site-activities and metals that are present
at ambient concentrations and not related to site-activities.

The five inorganics, cadmium, chromium, iron, lead, and
vanadium, were selected for statistical evaluation based

upon the following:
Iron, lead, and vanadium are being evaluated because
these inorganics are at concentrations greater than the
residential PRG criteria. Cadmium is being evaluated
because of its contribution to human health risk.

Chromium is being evaluated because concentrations in
groundwater samples collected during the Site 31 RI
sampling event of November 2005, showed concentrations

greater than concentrations in historic groundwater data.
5. Figure 2-10, In general contour lines should be smooth, Elevation contours will be revised to follow standard

Top of Clay but some of the contours on this figure do contour conventions. The closed contour around location
Elevation Map not follow this convention. The 5 foot 3134 will also be removed and the contour will be

contour in the north central portion of the extended accordingly.
map centered on hydropunch location 3121
has an acute angle and the 6 and 7 foot
contours in the same region have right
angles. Also the four foot contour has an

acute angle in the western area of the map,
in the vicinity of hydropunch 3105. Please
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by Anna-Marie Cookdated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
revise the elevation contours to follow

standard contour conventions by
eliminating acute angles and right or near-
right angles.

Also, it is unclear why there is a closed 6
foot contour around hydropunch location
3134 when there is a 6 foot contour adjacent
and to the south that could be extended to

include the area surrounding punch
location 3134. Please remove the closed
contour around this location and extend

the southerly contour to include this
sample location.
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following areresponses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
6. Section 4, The text states that PAH data collected in The initial response to this comment was provided in

Nature and 2002 "was largely duplicated in a 2003 response to EPA's specific comment number 13 on the
Extent of PAH assessment," but this statement Draft RI Report and is presented in the Appendix L of the
Contamination, implies that some data points were not Draft RI Report - Revision I dated 29 November.

Page 4-2 duplicated. Also, comparison of data from In planning the 2003 PAH assessment, the EPA and DTSC
nearby points may provide an indication of agreed that specific to IR Site 31 (EDC-21) a sample density
the variability in PAH concentrations in of 10samples per acre of open land would represent the
Site 31 soil, so the 2002 data should be PAH at the site. Therefore, the approximate 17 acres of
included. Please revise the RI Report to open area for Site 31, the 646 samples of the 2003 PAH
include a presentation and discussion of investigation are representative of PAH in soil at IR Site 31.

the 2002 PAH data. Because the 2003 PAH data are representative of the site,
the Draft Final RI Report does not include the 2002 PAH
data in the nature and extent discussion of the main text.

However, the Draft Final RI Report includes in Appendix
B, a map showing the locations and the BaP equivalent
values for the PAH samples from the 2002 study.

In the nature and extent discussion of the Draft Final RI

Report, inclusion of the 2002 PAH data consisting of 12
locations and 46 analyses would have no impact on the
outcome of the nature and extent discussion which is

based upon 648 analyses from 163 locations. The details
and conclusions of the 2002 PAH Study are available in the
"Draft Technical Memorandum PAH Background Study
for Alameda Point, Alameda California, August 2002 CTO-
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by Anna-Marie Cook dated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
0032/0110. "

The analytical results from the 46 samples from the 2002
PAH assessment were included with the analytical results
from the 2003 PAH assessment for evaluating human
health risk. The combined 2002 and 2003 analytical results
comprise the data evaluated and used for the human
health risk assessment., which concluded that exposure to
semivolatile (PAH) compounds does not contribute
significantly to human health risks. As shown in Table 6-8,
the Cal/EPA risk value from Benzo(a)Pyrene for the future
residential scenario is I x 10.5which includes all soil from 0

to 7 feet. The Cal/EPA risk value from Benzo(a)Pyrene
(Table 6-5) for the current residential scenario is 3 x 10-6
which includes soil from 0 to 2 feet.

7. Section 4.1.3.2, The text indicates that the arithmetic mean This comment was originally responded to in the Draft RI
Polynuclear of the benzo(a)pyrene (BaP) equivalent Report - Revision I, Appendix L Response to Agency
Aromatic values was calculated for the entire site, but Comments on the Draft RI Report, as response to EPA
Hydrocarbons, it is not appropriate to calculate a single comment 14.
Page 4-9 mean for an approximately 25 acre site.

The site should be broken up into smaller The Draft RI Report - Revision I text presents and
units for consideration of the nature and discusses the arithmetic mean of the benzo(a)pyrene (BaP)
extent of contamination. This approach, equivalent values by four depth intervals and for the entire
using smaller units, would then be site. The calculation of a mean value for the site is
consistent with the approach for Site 25 appropriate for the comparison being made in this RI. The
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
and the West Housing Area. In addition, use of the mean value is to put the large amount of data
an examination of the data indicates that into perspective. The mean values are also presented and
there are just a few areas where there is discussed for each of four depth intervals.

significant contamination in the 0 to 4 foot Unlike at IR Site 25, at IR Site 31, PAHs are not a primary
depth interval (e.g., the northwest corner risk driver. USEPA current and future residential risks for

and borings along the western edge of Site benzo(a)pyrene are 2 X 10-6and 6 X 10-6respectively.
31; the western portion of the 12 housing Cal/EPA current and future residential risks for
units west of IR Site 30, etc. Further, a benzo(a)pyrene are 3 X 10-6and I X 10-5 respectively.
figure showing all of the BaP equivalent Because the human health risk associated with PAHs is at
concentrations should be included. Please or below I x 10-5,the PAHs are not primary and/or
break up the site into smaller areas and significant contributors to the human health risk.
revise the discussion of mean values to Therefore, calculating the mean by sub areas and
reflect these smaller areas. Also, please presenting discussions of nature and extent by sub areas is
provide a figure that includes all of the BaP not needed to meet the RI objectives.
equivalent concentrations. The text of section 4.1.3.2 discusses the distribution of PAH

and notes the overall distribution of PAHs in IR Site 31 soil

which shows concentrations increase broadly westward
and with depth. This suggests a distributed non-point
source. The mean value for the BaP equivalent values is
presented by four depth intervals because the variation in
concentrations is primarily depth dependent.

No changes will be made to the Section 4 discussion of
PAH. However, for general information, Appendix B
(Historic Data) was revised. The Draft Final RI Report
now includes in Appendix B, estimates of the mean BaP
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Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
equivalent value for each of the 4 depth intervals for 3
equal-area portions of IR Site 31. The conclusions remain
unchanged; the overall distribution of PAHs, based upon
the mean BaP equivalent value in IRSite 31 soil, shows
values increase westward and with depth.

8. Section 4.1.3.2, The second paragraph suggests that the Thiscomment is repeated from the EPA comment #15 to
Polynuclear high values of BaP equivalent values found the Draft RI Report. The complete response is provided in
Aromatic in the soil represent biased PAH values due the Appendix L Response to Agency Review Comments in
Hydrocarbons, to the proximity of the soil samples to the Draft RI Report - Revision I. A summarized response
Page 4-9 asphalt but justification has not been is provided below.

provided for this statement. Further, most The results of these three analyses were not "dismissed".
of the locations with the highest The statements qualify the information by presenting facts
concentrations of PAHs in shallow soil are based upon documentation of the fieldwork notes, and a
located near IR Site 25 or in close proximity likely scenario for anomalous results.
to Main Street. Since PAH contaminated

The three samples discussed have BaP equivalentfill was found in IR Site 25 and in the West

Housing Area in EDC-5, please explain the concentrations that are an order of magnitude greater than
rationale for assuming that asphalt is the average value for that depth interval. The potential to
responsible for the higher hits found here. have shallow soil samples that include asphalt particles
Furthermore, the assumption that the PAH when collected immediately beneath and or adjacent to
concentrations were impacted by the asphalt paved surfaces is a likely scenario and does not
presence of asphalt has serious present serious or negative implications for sampling
implications for the sampling protocols protocols or sample integrity. The PAH investigation
used during the 2003 PAH investigation. It report (Bechtel 2004), Section 2.4.3 identifies such a
is inappropriate to dismiss the PAH values scenario and the planned procedure to minimize the

impact of asphalt particles. Because only 3 of the 648
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Following are responses to comments provided by Anna-Marie Cook dated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
for the three highest soil samples in the 0 to samples are identified as having potentially anomalous
2 foot range, when many of the soil results the mitigation plan was implemented relatively
samples throughout the entire site are successfully.

beneath or adjacent to asphalt, the Borings C3S031B017 and C3S031B028, which were logged
sampling protocols are called into question, by the same geologist, specify asphalt and road base at the
and PAH-contaminated fill is known to top of the logs.
have been used at adjacent and nearby
sites. Please delete the statement that the

three locations with the highest BaP
equivalent values are "considered biased
by the presence of asphalt and not
representative of soil conditions."

-9_ Section 4.1.3.3 The conclusions drawn in this section are The evaluations provided document that the arsenic
Metals, Page 4- inconsistent with the analytical metal results concentrations meet the criteria for a single ambient
11 for IR 31. This section contends that "there is population. The principle behind the DTSC policy is that the

strong evidence that metals in the soil of IR addition of contaminants to ambient concentrations results in
Site 31 are not the result of a release from two or more populations. The DTSC policy is designed to
Navy activities" and that an aerial photo discriminate between contamination and ambient
review shows no evidence of a release, but a populations. The pink background data set was not
release of metals is not likely to be visible on considered applicable for adjacent Site 25 in the previous
aerial photographs. For example, arsenic was FinalRI Report for Site 25 (Neptune et. al. 2002), and the Site
used in pesticides and rodenticides; and a 31 arsenic risks are the same as that for the Alameda Point
release would not necessarily be visible on yellow background data set and lower than arsenic risks at
an aerial photo. Also the use of metals such EastHousing. Also, as noted earlier, DTSC HERD agrees
as arsenic, copper, lead, mercury, and zinc, that the arsenic probability plot represents a single
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Following are responses to comments provided by Anna-Marie Cook dated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
has been documented in anti-fouling paint population and arsenic does not need to be included in the
and hot plastic (see for example, Marine risk management decision. Please see the response to EPA
Foulingand Its Prevention,which was General Review Comment I for additional information.
prepared for the Navy in 1952). It is likely Although the uses of arsenic described in the EPA comment
that this paint containing these metals was are potential sources of arsenic, the Draft RI Report -
used in Alameda Point shipyards by the Revision I presents substantial evidence that concentrations
Navy and by Todd Shipyards and that wind- of arsenic in IR Site 31 soil are uniformly distributed,
borne deposition or use of dredge containing represent a single population, and are not from a release of
these antifouling metals potentially hazardous substance.

contaminated soils at this site. Possible The Draft Final RI Report now includes an evaluation of five
scenarios include, but are not limited to, additional metals, using statistical methods (DTSC 1997) to
deposition of airborne particulates from differentiate metals in soil that are related to site-activities

sandblasting a ship; releases from paint or and metals that are present at ambient concentrations and
antifouling additives stored at the DRMO; or not related to site-activities.
use or release of arsenic as a pesticide or
rodenticide in the Site 31 area. Regardless of In the Draft Final RI Report, the statements regardingreleases of metals are limited to those metals with data that

the analysis of the likelihood of a release, it is qualify as ambient populations.
not acceptable to leave an island of
contamination surrounded by a sea of clean.
Please retain the "pink" data set as
background and evaluate accordingly the
portions of IR 31 that are above background
in the FS.

10. Section 4.1.4, The conclusion that "concentrations of See response to Comment 9.
Area-Specific arsenic are present at ambient levels and do
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Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
Background not represent releases from on-site
Evaluation, activities" does not take potential release
Page 4-15 and mechanisms and sources into account. The
Appendix H2, historical use of arsenic as a pesticide and
Summary, Page rodenticide suggests that arsenic could
i have been released from

pesticides/rodenticides stored in the OU-
5/FISCA/Site 31 area or that these
materials could have been used for their
intended purpose.

11. Section 4.1.4.1, The argument that the range between the Establishing that the range is less than 2 orders of
Arsenic at IR maximum and minimum is less than 2 magnitude is one requirement for the DTSC policy, which
Sites 30 and 31, orders of magnitude is irrelevant because it states, "Typically, data drawn from just one population
Page 4-16 and does not preclude arsenic from being a will display a range of detected values of no more than 2
Appendix H2, contaminant, orders of magnitude and a coefficient of variation no
Arsenic at IR greater than 1." (Section 4.3, DTSC 1997).
Site 30 and 31, Also, it is unclear whether Figure 2 of

Figure 4-3 has been replaced with a probability plot for
Page ii and 2 Appendix H2 is the probability plot used to arsenic and a reference has been added to the first bullet in

apply the Department of Toxic Substances Section 4.1.4.1.
Control (DTSC) guidance since this figure
is not referenced in the text of Section As explained in Appendix H2, the pattern of the tails of

4.1.4.1. Please reference this plot within the the distribution deviating from the line is not uncommon
main text of the document. Figure 2 in single populations and does not represent inflection
appears to indicate that there may in fact be points. Attached is an Excel file with five probability plots
more than one population represented by showing the arsenic data for IR Site 28, IR Site 26 and for
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Followingare responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
this data, and this would mean that the the Alameda Point pink, blue, and yellow data. At IR Site
data for IR 31 could not be considered 28, arsenic was found above background and included in
ambient. The inflection points and curves the FS. The inflection point in the IR Site 28 plot is a clear
as seen in the plot on Figure 2 of Appendix demarcation where a second set of data points angle off on
H2 imply the data represents two separate a line with a steeper slope. Probability plots are also
or two overlapping populations included for Alameda Point pink, yellow, and blue
respectively. Please discuss the inflection background areas and IR Site 26. Arsenic concentrations at
points and curves in the region of a IR Site 26 were found to be consistent with Alameda Point
probability of 25 % and a concentration of pink and blue background values, respectively. These
1.5 on the log scale and approximately 90% plots show various deviations from the line, and that
and log concentration 3.0. occur at different points in the line. Therefore, some

deviation from the line is not unusual in single
populations.

Also, as noted earlier, HERD agrees that the arsenic
probability plot represents a single population and arsenic
does not need to be included in the risk management
decision.

12. Section 4.1.4.2, It has not been demonstrated that arsenic These changes have not been made because arsenic meets
Off-site data meet criteria for background, so the the DTSC criteria for an ambient population. See response
Background first sentence in these sections should be to General Review Comment 1.

Locations, Page removed. Please delete the first sentence in The text in the Draft Final RI Report has been corrected to
4-17 and these sections, remove the statement that manganese concentrations at IR
Appendix H2, Site 31 are statistically higher than those in the Alameda
Off-site Similarly, it has not been demonstrated that Point pink background data set and the conclusion that
Background the iron and manganese concentrations at these manganese concentrations have not been impacted
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Followingare responses to comments provided by Anna-Marie Cookdated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
Locations, Sites 30 and 31 have not been impacted by by anthropogenic sources. At IR Site 31, the approved
Pages ii and 4 anthropogenic sources. Since iron and work plan did not include manganese in the initial list of

manganese (as well as vanadium, analytes and, therefore, only unvalidated manganese data
chromium, and other metals) are are available. These data were summarized for
constituents of steel that would be released comparison purposes in Table B5 of Attachment B to
as fine particles from sandblasting Appendix H2.

operations, elevated iron and manganese The Draft Final RI Report now includes an evaluation of
concentrations may be indicative of a the inorganic concentrations in soil for iron, lead, and
release. Iron and manganese data have not vanadium that are greater than the rPRGs at IR Site 31,
been provided so the argument in these similar to that conducted for arsenic. In addition,

sections cannot be verified. Please provide cadmium and chromium are evaluated by the statistical
the iron and manganese data sets and method as for the reasons discussed in response to
discuss the analysis of this data. comment 4.

Finally, the lack of samples collected from The fact that none of the Alameda Point pink background
the area east of Main Street alone is not samples were collected in the vicinity of IR Site 31 is one of

sufficient to preclude the use of the "pink several points in the evidence that the Alameda Point pink
data set, so this bullet point should be background data set is not appropriate for IR Site 31.
deleted from this section. Please delete the The information is relevant and therefore the bullet has not

third bullet point from these sections, been deleted.

13. Section 4.1.4.3, The text indicates that 400 borings were The boring logs for IR Site 25 (198 boring logs), IR Site 30
Fill History evaluated as potential background, (78boring logs), and the East Housing Area and FISCA
and Lithology, however the boring logs have not been (170boring logs total, which included those from the
Pages 4-17 and provided for the sites other than IR 31. College of Alameda) have been added to the Draft Final RI
4-18 and Please provide the boring logs for the East Report as Attachment C to Appendix H2. In addition, as
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Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
Appendix H, Housing Area, Alameda College, and IR 25. part of this response to comments, the logs were provided
Fill History Also it is unclear if each of these 400 to EPA and DTSC, electronically via FTP transfer site.

and Lithology, borings was considered for comparison Information from all of the boring logs available for IR
Page iii and and/or if the entire length of the boring Sites 25, 30, and 31 was included in the quantitative
Section 3.1, was evaluated for comparison. Please analysis of grain-size distribution. Information from the
Lithology and provide specific information one which East Housing Area and FISCA boring logs was considered
Fill History, borings were evaluated for comparison and in the qualitative evaluation and the discussions in Section
Page 6 which ones were excluded, if any. 4 and Appendix H2. None of the available boring logs

were excluded from the evaluation, which focused on the
upper 8 to 8.5 feet of soil at the site.

14. Section 4.1.4.3, The analysis of gravel content at IR Sites 30 The text in the Draft Final RI Report has been revised to
Fill History and 31 does not appear to take into account indicate that the gravel was most likely associated with
and Lithology, the potential that gravel was used as construction fill material brought in at IR Sites 30, 31, and
Pages 4-17 and surface material in the former DRMO area, the East Housing Area. The construction fill material
4-18 and or that it was used for roads and building would likely have had a higher gravel content and could
Appendix H2, subbase materials. Many DRMO yards are have different grain-size distribution and chemical
Section 3.0, on gravel so that materials are not placed characteristics than the hydraulic fill material used at other
Soil directly on soil. Since Site 25 was not used nearby sites. The text in Sections 4 and Appendix H2 has
Parameters, for DRMO storage, and at least 2 feet of fill been revised to state that construction fill material may
Page 5 through was placed on top of Site 31, it is likely that have been used at the site surface of the DRMO storage
7 there would be significantly more gravel in yard before it was paved.

the upper 4 feet of soil at Sites 30 and 31 Boring logs for IR Sites 25 and 30 have been included in
than at Site 25. In addition, boring logs to the Draft Final RI Report as Attachment C to Appendix
substantiate the claims in these sections H2. Table I of Appendix H2 has also been revised to
have not been provided. Further, the text indicate the percentage of locations where gravel content
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Followingare responses to comments provided by Anna-Marie Cookdated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
in Section 3.2 states that the percentage of was estimated using ASTM standards for visual
gravel was estimated using American classification when the percentage of gravel, sand, and
Society for Testing and Materials (ASTM) fines was not noted on the boring log. At IR Site 25, the
standards for visual classification if the percentage of gravel, sand, and fines was estimated for 15
gravel percentage was not specified on percent of the locations; at IR Site 30, the percentage of
boring logs, but Table I does not specify gravel, sand, and fines was estimated for 13 percent of the
the percentage of locations where gravel locations; and at IR Site 31, the percentage of gravel, sand,
content was estimated in this fashion, and fines was estimated for 50 percent of the locations.
Please revise the text to state that gravel
was likely used to cover the soil in the
DRMO storage yard, provide the
percentage of logs where gravel content
was estimated, provide all boring logs, and
revise or delete the argument about the
percentage of gravel in the top 4 feet of soil
at Sites 30 and 31.

15. Table 4-6, The entry for arsenic is incorrect; the first The table has been corrected and the correct arsenic value
Groundwater column indicates that arsenic was not information has been added.

Comparison: detected and the remainder of the row is
blank. Arsenic was detected in 3142 at 14.8

micrograms per liter (ug/L). Please revise
the table to reflect the analytical data in
Appendix G.

16. Section 6.1.3, This section outlines the complete exposure As agreed upon with the agencies and consistent with the
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Following are responses to comments provided by Anna-Marie Cook dated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
Exposure pathways associated with (among others) approved RI at IRSite 30, the total cumulative risk
Assessment, future on-site residents. Although future including residential use of groundwater (ingestion and
Page 6-3 residential exposure considers ingestion of inhalation while showering) was calculated using the risk

groundwater as drinking water and published in the Final Groundwater RI/FS for Site
inhalation of volatiles while showering as 25/IR-02, (ERRG 2004). This risk assessment did not
complete exposure pathways, dermal evaluate dermal contact while showering.
contact while bathing appears to be
omitted from consideration. Please clarify
this apparent oversight/discrepancy. This
issue is ongoing throughout the remainder
of the report and Appendix I. Additional
comments related to this issue in other
sections of the Draft RI have not been

repeated pending response from the Navy.

17. Section 6.1.5.1.4 It is inappropriate to consider the cancer DTSC-HERD agrees that it is appropriate to consider the
and Appendix risk without arsenic, cancer risk without arsenic at IR Site 31 because arsenic

I, Section I6.4, data meet DTSC criteria for a single ambient population.
Cancer Risks - Because arsenic concentrations are consistent with a single
Ambient ambient population, the arsenic does not represent a
Concentrations release of hazardous substance, therefore, arsenic is not

of Arsenic, considered in risk-based decision making.
Pages 6-8 and 1-
15,
Respectively

18. Section 7.1, Arsenic and several organic chemicals are See response to Specific Comment 17 on arsenic risk. The
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Following are responses to comments provided by Anna-Marie Cook dated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
Conclusions, present at concentrations that result in risk. arsenic concentrations meet DTSC criteria for an ambient
Page 7-1 Therefore, the decision to not proceed to population; therefore, arsenic risk does not need to be

the FS is inappropriate. We recommend a considered in the risk management decision. Without
FS for Site 31. Also, please revise the arsenic, the cancer risks for organic chemicals are well
conclusions to reflect changes made to the within the risk management range. The other organic
Draft RI Report in response to previous chemicals, PCBs, benzo(a)pyrene, and the pesticide
comments, dieldrin, were detected in I to 8 percent of samples. The

Draft RI Report - Revision I shows that even though these
chemicals have risk within the management range, the
risks are overstated because, the risk assessment assumes

that these organic chemicals are found throughout IR Site
31 when in fact, the chemicals were only found in a few
samples.

The conclusions are supported by substantial evidence and
scientific evaluations therefore, it is not necessary to revise
the conclusions.
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2006

Reference Comments Responses
19. Section 7.1.1, Many conclusions drawn throughout this See response to General Review Comment 1. The evidence

Soil, Pages 7-2 RI and reiterated in this section have not that arsenic data represent an ambient population and that
and 7-3: been adequately substantiated. This RI has a release has not occurred is sufficient to determine

failed to establish that the pink data set is whether an FS is needed. Therefore, a background data set
not an appropriate background for IR 31, is unnecessary.

and has failed to supply satisfactory HERD agrees that the IR Site 31 data set fits the DTSC
alternative background data for guidance for a single ambient data set.
comparison purposes. Also it has not been
adequately established that the IR 31 data
set alone fits the DTSC guidance for
representing a single ambient data set.

20. Section 7.2, There is not enough evidence to support See response to General Review Comment I and Specific
Recommendati the recommendation for no further action. Comment 18. The Draft Final RI Report presents
ons, Pages 7-6 Please proceed with the development of substantial evidence supporting the conclusion that there
and 7-7 remedial alternatives and evaluate them in has been no release of hazardous substances. The

a Feasibility Study for IR 31. evidence includes a determination that inorganics at
concentrations greater than the residential PRG criteria in
soil at IR Site 31 (arsenic, iron, and vanadium) are
consistent with ambient concentrations and do not

represent a release of a hazardous substance. The finding
for lead is consistent with the multiple sources of lead in
the environment, including historical use of leaded fuels.
Therefore, it is appropriate to exclude the risk associated
with arsenic from making risk management decisions.
Without arsenic, the residual risks do not warrant
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Following are responses to comments provided by Anna-Marie Cookdated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
assessment of remedial alternatives in a Feasibility Study.

21. Appendix H, Based on the results as presented in this Evaluation of the metals shows that arsenic and other
Inorganic appendix the median concentrations of metals above the r-PRG, with the exception of lead, are
Background most metals that have been analyzed for in ambient. The evaluation of lead suggests multiple sources
Comparison IR31 are statistically higher than the of lead in the environment, including historical use of

median of the same metals in the "pink" leaded fuels. Please see the responses to General Review
background data, therefore the assumption Comment I and Specific Comment 9.
should be that the soil in IR 31 has been
contaminated and should be evaluated as
such. Please include this conclusion in the

appendix and main text of the document.

22. Appendix I-I2, It is unclear how data was selected for the As discussed in the response to General Review Comment
Site Specific off site areas that were compared to IR 31. 1, data on the sites adjacent to IR Site 31 are provided for
Background In reviewing the information on inorganic information purposes. The discussion of adjacent sites in
Evaluation, data sets for FISCA and East Housing, it is the Draft Final RI Report has been revised to explain that
Summary unclear why the 95 percent Upper the identification of a background location was

Confidence Limit (95 UCL) has been unnecessary because arsenic data meet the DTSC criteria
calculated for metals where there were for an ambient population.

only 1, 2, or 4 detections within a data set For data sets with three or fewer reported values, the
of 18 or 21 total samples. The calculated maximum concentration has been substituted for the 95th

UCL is meaningless with so few detections UCL and footnotes have been inserted to explain that there
and the resulting value only represents the were too few samples to calculate a 95th UCL. (The limit of
UCL of the detection limits used in the three reported values was recommended by a U.S. EPA
analytical process. The significance of toxicologist for risk assessment calculations.)
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Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
calculating a mean or median is similarly The purpose of the tables is to provide general statistical
unclear, as the resulting calculations parameters. Only the data for the East Housing Area were
represent the mean or median of the used quantitatively.

detection limit. In addition, the detection The detection limits for some of the East Housing Area
limits for some metals are too high (e.g., 20 data were elevated; however, the positive results
or 40 milligrams per kilogram [mg/kg] for demonstrated that the concentrations of arsenic at the East

arsenic) because they exceed the Housing Area were higher than those in the pink
preliminary remediation goals (PRGs) background data set.
and/or range of concentrations in the

Because data from the East Housing Area is not proposed
background data set. Finally, the East

as an alternative background data set, a detailed statistical
Housing data set appears to represent two

analysis of the data is not warranted.
separate populations for some metals, one
population appears to have soil impacted
by metals (e.g., from a spill or release, or
from a different source area) and the other
representing soil with lower (potentially
background) concentrations of metals. For
example, the data set for barium includes
three locations (B-6, B-7, and B-8)with the
highest concentrations of the data set
(147 to 224 mg/kg). Since the highest
concentration of mercury (9.36 mg/kg, an
order of magnitude higher than other
mercury detections) also was detected in a
sample from one of these borings, there is
further evidence that these borings
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Following are responses to comments provided by Anna-Marie Cook dated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
represent a second and impacted
population. In addition, data should be
evaluated for presence of a second
population before the 95 UCL is calculated.
Please describe and provide all data
available for the comparison sites.

No comparison is provided for the iron and
manganese between IR 31 data and the
potential offsite background areas, even
though the comparison of these metals is
one of the significant rationales for the
position that the pink data is inadequate
for comparison with IR 31 analytical
results. Please provide this comparison.

23. Appendix H2, The extent to which locations that have See response to General Review Comment I and Specific
Summary, Page been selected as potential background are Comment 22.

i and Section contaminated with other constituents is Use of an alternative background data set is not proposed
2.2, Potential unclear, since the full analytical data set and is not needed for the IR Site 31 Draft Final RI Report.
Off-Site has not been provided. Samples with Therefore, a detailed statistical analysis of the data is not
Background detections of VOCs, SVOCs, pesticides, or warranted.
Locations, Page PCBs should be excluded from the

4 potential background data set. Please
exclude locations with organic
contaminants, include a discussion of the
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Reference Comments Responses
potential for the selected data sets to be
contaminated, and include the full data set

(all analytes) for all samples used in this
analysis.

24. Appendix H2, The text indicates that metals concentration See response to Specific Comment 9, which explains that
Summary, Page in the "pink" data set are statistically the addition of chemical contaminants to ambient
iii and Section different from one another, however it is concentrations typically results in two or more
5, Conclusions unclear why the conclusion is that they are populations. However, the arsenic data at IR Site 31

entirely different populations when there is represent a single ambient population.

a likelihood that the IR 31 data may In addition, physical characteristics of soil are more useful
represent a contaminated subset of the

in showing that two soils with different physical
"pink" data set. In order to more characteristics are most likely from different sources.
conclusively determine the statistical

However, the fact that the two soils have similar physical
difference between the "pink" data set and characteristics is not evidence that the soils came from the
the IR 31 data, comparisons should be same sources or have similar chemical characteristics. A
provided for the two sets of data that

detailed evaluation of physical soil properties at IR Site 31
include other chemical constituents and a and adjacent sites was performed as presented in Section 3
comparison of lithology and grain sizes to of Appendix H2. Geotechnical data collected at sites east
establish the similarity or difference and west of Main Street are presented in Table 2
between the two populations. Please (Appendix H2) and were discussed in Section 3.3
provide further comparison analysis of the

(Appendix H2). Figure 7 of Appendix H2 presents the
pink and the IR 31 data sets.

grain size distribution curve for a representative soil
sample collected at IR Site 35, within the pink background
area west of Main Street, and for samples collected at IR
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Reference Comments Responses
Sites 30 and 31, east of Main Street. As shown in Figure 7
(Appendix H2), the IR Site 35 soil samples have a narrow
range of particle sizes (typically poorly graded sands with
little or no gravel) compared to the wide range of particle
sizes present in soil at IR Sites 30 and 31. The lithologic
differences indicate separate fill events and different
source materials.

25. Appendix H2, Historic maps and aerial photographs to As described in Section 2.1 of Appendix H2, the fill history
Section 2.1, validate information in this section have of Alameda Point has been refined since the PRC

PRC Pink not been provided. Please provide this background study assigned areas of soil to one of three
Background supporting evidence, groups. Figure 4 of Appendix H2 was developed
Data Set, Page considering additional information that indicated the area
3 west of Main Street was in place by 1927 (BEI2002). As

part of the background evaluation for IR Sites 30 and 31,
the fill history presented in Figure 4 was further refined as
shown in the inset. The latest refinement considered

newly available 1903 United States Coast Geodetic Survey
and 1906 E.C. Sessions maps which indicate that levees
were aligned north-south along Main Street. The
boundaries of fill events have also been refined by
assessing lithologic characteristics in boring logs.

The following maps and figures have been added to the
Draft Final RI Report as Attachment D to Appendix H2, to
provide supporting evidence for the discussion in Section
2.1 of Appendix H2:
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• USCGS 1903 Historical Map (Figure D-l)
• E.C. Sessions 1906 Historical Map (Figure D-2)
• USGS 1915 Quadrangle Map (Figure D-3)
• USCGS 1919 Historical Map (Figure D-4)
• USCGS 1927 Historical Map (Figure D-5)
• USCGS 1930 Historical Map (Figure D-6)
• 1930 oblique photo showing areas east and west of

Main Street (Figure D-7)
26. Appendix H2, The inset (updated fill history) and main The inset on Figure 4 of Appendix H2 is not intended to be

Section 2.1, map are inconsistent because the main map consistent with the information presented in the main
PRC Pink shows that most of IR Site 30 and a portion body of the figure. Rather, the inset is intended to show
Background of IR Site 31 are in the "blue" area (i.e., fill the latest interpretation of the fill history in this area of
Data Set, Page in place by 1930) and that a portion of both Alameda Point.

3 and Figure 4, sites were filled during the "olive" (i.e., As described in Section 2.1 of Appendix H2, Figure 4
History of filled before 1919) deposition period, but (prepared by BEI in 2002 and revised by BEI to include the
Artificial Fill the inset shows that both areas are in the inset showing the most recent interpretation of fill history)

"light yellow" fill area (i.e., fill in place by was refined based on the locations of levees and an

1927). Maps and aerial photographs to assessment of the lithologic characteristics on boring logs
support this change have not been advanced in IR site 31 and nearby locations.
presented. Please provide supporting
documentation to validate the information Copies of maps and a photo from 1930 and prior to 1930

in the inset. If oblique aerial photographs that support the information in the inset on Figure 4 have
were used, please discuss how the fill been included in Attachment D to Appendix H2 as listed

in response to Specific Comment 25. The location of Main
history was extrapolated, including points Street has been indicated on the 1930 oblique aerial photoof reference that were used.
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Followingare responsesto comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
(Figure D-7) as a point of reference.

Regardless of the fill history of IR Site 31 and the
similarities and differences in the soil composition
between IRSite 31 and adjacent sites, the statistical
analyses summarized in Section I of Appendix H2 indicate
that the arsenic concentrations reported in soil at IR Site 31
are representative of a single population and meet the
criteria outlined in DTSC policy (DTSC 1997) for an
ambient data set. HERD supports the evaluation methods
and the conclusion that arsenic concentrations in soil at IR
Site 31 are ambient.

APPENDIX I, HUMAN HEALTH RISK ASSESSMENT

GENERAL COMMENTS

1. One of the goals for conducting the Please note that the discussion of the fate and transport of
baseline human health risk assessment chemicals from soil to groundwater is typically included in
(HHRA) was to "provide information for Section 5, Fate and Transport Mechanisms, and not in the
making decisions concerning the necessity HHRA.
for remedial action to reduce any potential There is no evidence of a source or a release of chemicals in

exposure." Part of assessing exposure is soil that might leach to groundwater, and inorganics are
understanding all possible routes for not identified as contaminants in the OU-5/IR-02
contaminant migration. Several groundwater remedy. The concentrations of organic
constituents are present in soil at elevated compounds in groundwater at IR Site 31 are consistent
levels. In addition, a viable drinking water with the area-wide plume, as discussed in Section 4.2.3.1
aquifer underlies the site. However, it does
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Reference Comments Responses
not appear that an assessment of the Revisions were made. The Draft Final RI Report has
potential for contaminants in soil to discussion of specific inorganics in Section 4.2.3.2 to show
migrate to groundwater has been that there is no evidence of impacts from metals in
conducted. It is noted that the Draft RI groundwater specific to IR Site 31.

Report indicates that while groundwater at The use of "soil screening levels" for leaching and
Site 31 is impacted with volatile organic migration to groundwater is not practical because values
compounds (VOCs) and semi-VOCs for leaching of inorganics to groundwater have not been
(SVOCs), the source for the groundwater developed in the San Francisco Bay RWQCB
contamination is not likely associated with Environmental Screening Level document (February 2005).
Site 31. However, the RI Report also does

The Draft Final RI Report includes evaluations of
not appear to address whether concentrations of cadmium, chromium, iron, lead,
contamination in soil at Site 31 could be a

vanadium, by statistical methods (DTSC 1997) to identify if
possible source for future contamination these metals in soil are related to site activities or are
via migration of contamination in soil to
groundwater. Typically a migration present at ambient concentrations and not related to site
assessment is conducted to assess whether activities. The five inorganics, cadmium, chromium, iron,
constituent concentrations in soil have the lead, and vanadium, were selected for statistical

evaluation based upon the following:
capacity to leach via downward migration
and adversely impact underlying Iron, lead, and vanadium are being evaluated because
groundwater. This pathway is typically these inorganics are at concentrations greater than the
assessed using soil-to-groundwater Soil residential PRG criteria. Cadmium is being evaluated
Screening Levels. This evaluation is also because of its contribution to human health risk.
useful in determining areas that may Chromium concentrations in soil are being evaluated
require remediation. Please discuss why because concentrations in groundwater samples collected
this evaluation was not conducted and if during the IR Site 31 RI sampling event of November 2005,

showed concentrations greater than concentrations inwarranted, revise the RI Report to include a
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2006

Reference Comments Responses
comparison of site concentrations to the historic groundwater data.

soil screening levels. The consistency of groundwater samples at IR Site 31 with
the OU-5/IR-02 groundwater plume will be addressed by
updating Table 4-6 and Sections 4.2. The updated and
revised information will use results from the 2006 base-

wide groundwater monitoring events (ITSI 2007a, b), the
OU-5/IR-02 RI/FS (Neptune et al. 2002), and also
comparing data with groundwater data collect prior to
2002and reported in the Groundwater RI/FS (EERG 2004).
This discussion will show that monitoring well data
collected during the IR Site 31 Soil RI are consistent with
groundwater data for the OU-5/IR-02 plume and that
remedial decisions for the OU-5/IR-02 do not include
inorganics as chemicals of potential concern in
groundwater. Discrepancies between direct push data and
monitoring well data collected during the IR Site 31 Soil RI
and related to the turbidity of direct push samples will
also be addressed.

2. The 1997 United States Environmental The 1997 EPA Exposure Factors Handbook was referenced
Protection Agency (EPA) Exposure Factors for two of over a 100 RME exposure factors that required
Handbook was used as a primary guidance references. The primary reference is the EPA Region 9
for deriving exposure factors. Please note Preliminary Remediation Goals (PRG) Table. The two
that for the evaluation of the child references using the 1997 guidance are for ingestion of
scenarios, exposure data should be homegrown produce which were agreed upon for
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Reference Comments Responses
obtained from EPA's Child-Specific Alameda risk assessments (TetraTech 2003).
Exposure Factors Handbook (2002)
(ChEFH). Please ensure that the child
exposure factors applied in the risk
assessment are consistent with those in
ChEFH.

3. The most recent EPA guidance is not The reference to EPA 1996 is on Page I-9 in connection
consistently used for this risk assessment, with uptake values between soil and plants. The 2002
For example, EPA's 1996 Soil Screening Supplemental Guidance does not address uptake between
Guidance is referenced while the 2002 soil and plants; therefore, the current reference to the 1996
update to this document, EPA's version is correct.

Supplemental Guidance for Developing As shown on Table I4-1, Exposure Assumptions Table, the
Soil Screening Levels for Superfund Sites, reference for the construction worker exposure is the San
December 2002 is not (e.g., referencing an Francisco Regional Water Quality Control Board
assessment approach for construction Environmental Screening Levels, February, 2005.
worker exposures). Please revise the

All citations are correct for the sources of the assumptionsHHRA to cite the most recent relevant

guidance documents, used in the HHRA.

4. It is unclear whether 'chromium' The risks for chromium were correctly incorporated for all
concentrations represent the trivalent form pathways and receptors for cancer risk associated with
(Cr3+) of this metal or total chromium, hexavalent chromium as well as noncancer risk for
assuming a ratio of the hexavalent and trivalent chromium. Section I5.4 includes the following
trivalent forms ([Cr6+]+{Cr3+]). Please information in the third paragraph:

clarify whether 'chromium' concentrations "Total chromium samples were evaluated with a slope
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cook dated 7 March 2007 to Draft R! Report Revision I Dated 29 November
2006

Reference Comments Responses
represent trivalent form or total chromium, factor modified in accordance with the EPA Region 9 PRGs
assuming a ratio of the hexavalent and to account for the presence of hexavalent chromium."

trivalent forms ([Cr6+]+{Cr3+]). Total chromium was included using the appropriate
reference dose shown on Table I6-3.

Table I5-2 indicates that hexavalent

chromium (Cr6+) is used as a surrogate for
Cr3+. The Navy has not considered risks
associated with chromium in Table I6-1,

suggesting that chromium concentrations
are not based on total chromium (i.e., an
assumed ratio of 1:6, Cr6+:Cr3+). Table I6-
3 presents the oral reference dose (RfDo)
for Cr6+ as the selected toxicity criterion
for use in assessing hazard attributable to
chromium. Please clarify which form(s) of
chromium the data are representing.

SPECIFIC COMMENTS

1. Appendix I, Dermal contact and incidental ingestion of Section I4.2.2 explains that construction below the water
Section I4.2.2, groundwater by a construction worker are table at Alameda Point requires the installation of sheet
Incomplete reasonable exposure scenarios; however, as piling or a similar mechanism to stabilize the walls of the
Exposure the duration of these events is expected to trench and dewatering to keep the trench dry. Consistent
Pathways, Page be minimal, these pathways were deemed with the approved HHRAs at IR Sites 26, 27, 28 and 30,
I-7 incomplete. Minimal duration does not dermal exposure to groundwater is not considered a

address an incurred dose and is not completed exposure pathway.

sufficient justification for the exclusion of a The Draft Final RI Report has the following paragraph
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following areresponses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
pathway from the Risk Characterization. added to the end of Section I7.2:

Please revise the risk assessment to include "The potential for a construction worker to be exposed to
an expanded qualitative assessment (i.e., groundwater was considered negligible because of
potential for substantive impact on overall standard practices when constructing below the water
expressions/quantitative point estimates of table. However, it is possible, given that groundwater
risk or hazard) or full quantitative occurs as shallow as 7 feet depth, that construction
assessment based on dermal contact with, workers could occasionally come into contact with
and incidental ingestion of, groundwater groundwater. Shallow groundwater has lower
for a construction worker population, concentrations of chemicals than deeper groundwater but

this potential contact does add uncertainty to the
calculations for construction workers. "

2. Appendix I, The exposure frequency (EF)considered The exposure frequency of 20 percent homegrown produce
Section I4.3.2, for use in assessing exposures associated is an Alameda-specific assumption that was established
Quantification with ingestion of homegrown produce is early in the risk assessment process at Alameda (TetraTech,
of Daily Intake, equivalent to exposures occurring over 2003).
Page I-8 approximately 20 percent of a given year.

Please provide the decision criteriaand
supporting rationale to describe how this EF
was derived.

3. Table I4-1, The HHRA does not appear to include the The HHRA calculations for the IR Site 31 soil RI include
Selection of inhalation pathway. Inhalation of vapors inhalation of vapors from groundwater and soil to indoor
Exposure while showering/bathing is listed as a air. As agreed upon with the agencies and consistent with
Pathways complete exposure pathway for future adult the approved RI at IR Site 30, the total cumulative risk

and child residents. Text in Section 6.1.2 including residential use of groundwater (ingestion and
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Response to Comments - EPA

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
and Section I3.2 indicates that this pathway inhalation while showering) was calculated using the risk
was evaluated quantitatively in the risk published in the Final Groundwater RI/FS for IR Site
assessment using groundwater data from 25/IR-02 (ERRG 2004). This risk assessment did not
the Site 31 RI and the OU-5 RI (Neptune et evaluate dermal contact while showering.
al. 2002). However, the risk assessment
does not appear to contain an analysis of
this pathway. Rather, the results are cited in
another report, the Final Groundwater
RI/FS for Site 25/IR-02, but the extent to
which the results are specific to Site 31 is
unclear. Please clarify how this pathway
was evaluated for Site 31. If this scenario

was not addressed using site-specific data;
please provide adequate justification for its
exclusion or revise the risk assessment to
include an evaluation of risks and hazards
associated with inhalation and dermal

contact with groundwater while showering.

4. Table I4-1, The rationale provided in this table See the response to Specific Comment I on the HHRA on
Selection of supporting exclusion of dermal contact with dermal contact with groundwater for construction workers.

Exposure groundwater as a relevant pathway The dermal exposure to groundwater is excluded because
Pathways attributable to a future construction worker the construction below the water table at Alameda Point

includes the argument that exposure would requires dewatering to stabilize the soils and keep the
be transient and minimal. Section 2.4.2 trench dry. Consistent with the approved HHRAs at IR
indicates that depth to groundwater in the
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
first water-bearing zone (FWBZ)is 3.8 to 7 ft Sites 26, 27, 28 and 30, dermal exposure to groundwater is
bgs. Because shallow groundwater could be not considered a completed exposure pathway.
contacted during routine excavation
activities, the risk assessment should be
revised to include a quantitative or
qualitative analysis of this pathway.

5. Table I4-5, This table fails to provide any parameters As explained in the response to Specific Comment 3 on the
Reasonable or equations used in assessing the HHRA, calculations of the risk associated with ingestion of
Maximum inhalation of volatiles while showering. In groundwater and inhalation of volatiles while showering
Exposure addition, this table does not address were not conducted as part of the soil RI HHRA but risks
Values Used ingestion of groundwater. Please revise calculated in the Final Groundwater RI/FS for IR Site
for Daily Table I4-5 to include input parameters and 25/IR-02 (ERRG 2004) were included. Therefore, it is not
Intake equations for assessing the inhalation of appropriate to include the input parameters and equations

vapors while showering and the ingestion in Table I4-5 as they were not used in the risk assessment
of groundwater by a future child or adult conducted for this report.
resident.

APPENDIX J, SCREENING LEVELECOLOGICAL RISK ASSESSMENT

GENERAL COMMEb FTS

1. The soil sampling intervals used for The state guidance of surface soil to a depth of 6 feet
examining potential exposures to ecological (Cal/EPA 1998) was used as the selection criterion for soil
receptors is unclear. The soil sampling samples. The 0 to 8 ft below ground surface values
intervals listed for soil appear to be represent the range of top-depth and bottom-depth for the
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Response to Comments - EPA

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
samples collected between 0 and 8 ft bgs. included soil samples. As noted in Section J1.3, the mean
However, no justification is provided to sample depth for all soil samples was less than or equal to
clarify why this depth class is considered 6 feet.
appropriate. Surface soil exposures for
surface foraging receptors, typically 0 to 0.5
ft bgs, do not appear to have been
examined separately from exposures to
sub-surface foraging receptors, typically 0.5
to 4 ft bgs (or deeper, depending on the
receptor of concern [ROCs]). The use of a
sample collected from the 0 to 8 ft bgs
sampling interval does not represent actual
site-specific exposures for either receptors
class. Please revise the RI Report to clarify
and justify the depth classes used for
examining exposures to ROCs, or include a
clear, complete, and detailed discussion of
this in the Uncertainties Section.

2. It is stated throughout the RI Report that The landscaped areas have non-native plants and are
lower trophic level receptors, such as prepared with soil amendments and other yard
plants and invertebrates, are not expected management products. The landscaped areas represent a
to occur at IR Site 31, since current and poor potential habitat for native plants and soil
expected future site conditions are not invertebrates. Therefore, plants and soil invertebrates are
expected to include habitat areas for these not included as assessment endpoints. The existing plants
receptors. However, it is also stated in the and invertebrates are a food base for wildlife in the area.
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cook dated 7March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
RI Report that landscape areas are present This consideration is included in the assessment of the
at IR Site 31, and therefore it can representative wildlife species.
reasonably be assumed that invertebrates
are present in these areas. In addition,
although probably not native, plant species
are also present, and both of these lower
trophic level receptors can be assumed to
provide a food base for upper level
receptors. This is further supported by the
fact that herbivorous, insectivorous, and

omnivorous mammal and bird species
have been selected as ROCs at the site.

Please revise the RI Report to include
plants and soil invertebrates as ROCs for
the risk assessment.

3. No information appears to be contained in Revisions were made. The Draft Final RI Report includes
the RI Report regarding assessment and the following two sentences after the first sentence of the
measurement endpoints. It is important last paragraph of Section J1.6:

that the ecological resources in need of "Assessment endpoints include growth and reproduction
protection are clearly established for the of omnivorous and herbivorous mammals, and
site to ensure that the ecological risk omnivorous, invertebrate-feeding, and carnivorous birds.
assessment process is conducted in an Exposure endpoints are hazard quotients for the following
appropriate manner. Please revise the RI representative species."
Report to include this information.
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Response to Comments - EPA

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
4. Appendix J (subsection J1.A) describes the Revisions were made. The Draft Final RI Report includes

complete and incomplete fate and transport the following sentence after the first sentence of the first
pathways in regards to ecological exposure paragraph of Section J9:

settings. The Appendix J subsection "The aquatic life at the nearby Oakland Inner Harbor is not
provides compelling evidence that brings expected to have unacceptable risk based on exposure to
important pathways to closure soil compounds since most of the site is paved and runoff
(groundwater to surface water, stormwater and groundwater transport are considered incomplete
runoff to adjacent estuaries). These pathways."
pathway descriptions need to be brought
forward into the Risk Characterization The third sentence under "Ecological Risk Assessment" in

the Executive Summary will be revised as follows:
descriptions within the Executive
Summary (page xi) and Appendix J "Most of IR Site 31 is paved or covered by buildings and is
(subsection J9 page J-19) in order to address continuously occupied as residential housing, exposure
all ecological risk concerns, pathways to soil compounds by ecological receptors are

not significant for current or expected future habitat."
SPECIFIC COMMENTS

1. Section J1.2.2, Numerous aquatic species are listed in this Descriptions are provided for habitats occurring within 1
Threatened, section. However, as indicated on page J-2, mile of the site, including the listing of occurring or
Endangered, this ecological risk assessment does not potentially occurring threatened or endangered species
and Of- focus on the potential groundwater to (Cal/EPA 1996).
Concern surface water transport/exposure
Species, Page J- pathway, and no aquatic resources are
4 present onsite. Please revise the RI Report

to clarify why these aquatic species are
included in this section (e.g., transport of
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Response to Comments - EPA
Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Followingare responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
precipitation driven run off and associated
contaminated soils) or remove the aquatic
species from this section and provide an
abbreviated discussion regarding the
information and results presented in the
previous documents that deal with
contaminated groundwater migrating to
nearby aquatic habitats.

2. Section J3.2.3, This section states that 2,3,7,8- As noted in this comment and in Section J3.2.3 soil to small
Soil-to-Small- tetrachlorodibenzo-p-dioxin was used to mammal bioaccumulation factors were estimated using the
Mammal estimate bioaccumulation factors for value for 2,3,7,8-tetrachlorodibenzo-p-dioxin (Sample et al
Bioaccumulatio organic COPECs. No justification or 1998). This bioaccumulation factor has been routinely
n Factors, Page rationale has been provided for this used at other screening-level ERAs at Alameda Point. No
J-12 approach, nor does the full citation from other organic compound soil to small mammal

the 1998 paper by Sample appear to have bioaccumulation factors are available in literature. The
been provided in the Reference Section. estimated value is not very different than a value of 1,
Please revise the RI Report to provide a which is often used as a default value when
complete, clear, technical justification for bioaccumulation factors are lacking. The full citation for
using 2,3,7,8- tetrachlorodibenzo-p-dioxin Sample et al. (1998) is shown in the Draft Final RI Report.
to estimate bioaccumulation factors (BAFs)
for all organic compounds, along with the
complete literature citation, or use the
appropriate BAFs for these compound
from proper open literature.
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Response to Comments - EPA

Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following areresponses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

Reference Comments Responses
3. Section J5.5, The third paragraph in this section states Revisions were made to clarify the point. The last two

Exposure that the maximum detection of methylene sentences of the third paragraph of Section J5.5 were
Estimates, Page chloride in the six "late" soil samples was replaced by these three sentences:

J-15 approximately three times greater than "The methylene chloride maximum detected concentration
detected in the previously established data reported for these six soil samples was greater by a factor
set, but these data were not included as it of 3 than the maximum concentrations developed based on
would have no impact on risk analysis of the initial data set.
characterization. However, no information
is included to support this claim. Please
revise the RI Report to provide information
to verify this statement, or include this
information from these six soil samples in
the data set for examining potential
ecological exposures at IR Site 31.

4. Section J6.2, Exposure factors (e.g., body weights and Revisions were made to include the missing table. The
Exposure ingestion rates) for terrestrial wildlife were criterion used for the refined exposure factors was the
Factors, Page J- refined to more closely represent site- mean value as noted in Section J6.2 and J8. Details of the
17 specific conditions. No information refined exposure factors are shown on Table J-9 "Refined

appears to be provided in the RI Report to Exposure Factors for Representative Terrestrial Wildlife
describe the criteria used for this Receptors", which was omitted from the Draft RI Report -
refinement process. Please revise the RI Revision I.
Report to include this information.

References cited:

Cook, P.D. 1998. Estimating Background Concentrations of Inorganic Analytes from On-Site Soil Sample Data. Superfund Risk
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Draft Soil Remedial Investigation Report Revision I IR Site 31, Soil Former NAS Alameda Point, Alameda, California

Following are responses to comments provided by Anna-Marie Cookdated 7 March 2007 to Draft RI Report Revision I Dated 29 November
2006

I Reference Comments I Responses
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Department of Toxic Substances Control. 1997. Selecting Inorganic Constituents as Chemicals of Potential Concern for Risk
Assessments at Hazardous Waste Sites and Permitted Facilities, Final Policy. Prepared by: Human and Ecological Risk Division,
Department of Toxic Substances Control, California Environmental Protection Agency.
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APPENDIX M

CITY OF ALAMEDA
MARSH CRUST EXCAVATION ORDINANCE

NUMBER 2824
FEBRUARY 16, 2000



V

I, theundersigned,he.by c.r.rti_fythattheforegoingOrdinancewasdulyandregularlyadopted
andpassedbytheCouncilof theCityofAlameda inregularmeeting.assembledon the 15th day
of_._ 2000,bythefollowingvotetowit:

AYES: Councilme.mbe.rs Daysog, DeWitt, Johnson, Kerr and

" MayorAplmzzam-5.

NOES: None.

ABSENT." None.

ABSTENTIONS: None. ., (
, ,,',_,

INWTI'NF_.SS,W_F, I haw hcnmntosetmyhand_nda/taxedtheofflci_dsealof saidCiW
•h_s_ dayof_ 2000. _'" "

• . • ",.I .'

Dine .ci'ty
/€



I_OTICE OF EXEMPTION

To: __ Office of Planning and Research From: City of Alameda

g 1400 Tenth Street, Room 121 Planning Department

Sacramento, CA 95814 City Hall, Room 120 !_E_c_:s V::"-.j2263 Santa Clara Avenue ' •

or _2t_ County Clerk Alameda, CA 94501 HAR082000County of Alameda
OI:Fy' O_ ,,k

1225 Fallon Street At-AM_2,. ,_,_
Oakland, CA 94612

Project Title: Marsh Crust Excavation Ordinance No. 2824

Project Location - City:/_lameda Project Location - County: Alameda

Description of Project: City Council adoption of OrdinanceNo. 2824 on February 16, 2000, providing environmental
protection during excavation of potentially hazardous soils in the shoreline Marsh Crust area of Alameda along
Oakland/AlamedaEstuary. Project does not include individual construction activities within the Marsh Crust; projects
will receive individual review under CEQA Guidelines.

Name of Public Agency Approving Project: Alameda City_Council •

Name of Person or Agency Carrying Out Project: AlamedaCi_tyPublic Works Department

empt Status: (check one)
inisterial (See. 15268) V

Declared Emergency (See. 15269(a))
Emergency Project (See. 15269(b)(c))
Categorical Exemption. State type & section number.
XXStatutory Exemptions. State code number: S. 15308 : also S. 15061(b)(3)

Reasons why project is exempt: The Ordinance is an "action by a regulatory agency for protection of the environment,"
a Class 8 exemption under Section 15308 of CEQA Guidelines, "to assure the maintenance, restoration, enhancement or
protection of the environment." The Ordinance establishes standards for control of subsurface hydrocarbon and other
deposits during future construction processes. Individual construction projects are to be evaluated by subsequent CEQA
review, under standards of the Ordinance. In addition, Section 15061 (b)(3) of the CEQA Guidelines provide, where it
can be seen with certainty that a program will not involve activities which may have a significant effect on the
environment, the project is exempt. Adoption of an Ordinance causes no physical activities and enhances regulation.

Lead Agency Contact Person: David Valeska, Planner III
Area Code/Telephone:(510) 748-4554

If filed by applicant:
I. Attach certified document of exemption finding.
2. Has a notice of exemption been filed by the public agency approving the project: __ Yes __ No

Title: Development Review Manager
Date Received for Filing:.
Date Posted:....

_.l .... ;.... \-,,,',_,r,t_\rnar_hctx 3/I/00



SUPPLEMENTTO NOTICEOF EXEMPTION,MARSHCRUSTEXCAVATIONORDINANCE

BACKGROUND

TheCityof AlamedaborderstheOakland/AlamedaEstuary,awaterwayconnectingto SanFranciscoBay.
The Estuary shoreline was at a lower elevation in the early 20th Century, when shipping and
manufacturinglefthydrocarbondepositson thesemarshareas. Laterin the20th Century,landfillraised
theelevationof theseshorelineareasabovethetidalactionline,coveringthehydrocarbon-impactedtidal
marshes.Thisprocessresultedin a buriedlayerof hydrocarbon-saturatedsoils knownas Marsh Crust.
Exposureof the MarshCrustmayresultinhazardousconditions.

Inrecentyears,constructionalong thenorthAlamedashorelinehas involvedexcavationand installation
ofpilingstocreatefoundationsfornewstructures.Excavationbelowthe surfaceof suchpropertiesmay
resultin exposureof the MarshCrusttothepublic.

MitigatedNegativeDeclarationsadoptedbytheCityin recentyearsforthisareahaveincludedmitigations
andconditionsaddressingexcavationandpiledrivinginthe MarshCrust.The Cityhas identifieda need
forestablishmentof standardsforMarshCrustexcavationandpiledriving,whichresultedin adoptionof
theattachedOrdinance.

_€_" ORDINANCE

TheOrdinanceprovidesforstandardsandprocedurestobefollowedregardingexcavationandpile driving
inthe MarshCrustarea. Theseregulationswillminimizetheriskof exposureof the publicto subsurface
hydrocarbonorotherchemicaldepositswhichhave enteredtheMarshCrustduetopastchemicalleakages.
Theregulationswill protectEstuarywildlifebyminimizingthe riskof chemicalspillsintoEstuarywaters.

TheOrdinancedoesnot approveanyindividualconstructionprojects. Each excavationor pile driving
activityintheMarshCrustwill separatelybeevaluatedundertheCaliforniaEnvironmentalQualityAct
aseitherrequiringaMitigatedNegativeDeclaration,CategoricalExemptionorotherprocedure.

CONCLUSION

The Ordinanceis CategoricallyExemptunder Section 15308 of the CEQA Guidelinesbecause it
establishesregulatorystandardsforprotectionof the environmentwithoutapprovingany individual
construc!ionprojects.

March1,2000dv



NOTICE OF EXEMPTION Appendix E

@ -
To: D Office of Planning and Research From: City of Alameda

1400 Tenth Street, Room 121 Public Works Depa_. ent
Sacramento, CA 95814 2263 Santa Clara Avenue ....

Alameda, CA 94501

County Clerk
County of A_L_tmcda
1225 FaIlon Street

Oakland, CA 94612

Project Title: ExcavationOrdinance

ProjectLocation- Specific: FormerAlamedaNavalAirStationandFleetIndustrialSupplyCenter,
AlamedaAnnexandFacility

Project Location - City: Alameda

Project Location - County: Alameda

Project Description: Adoption of an excavation ordinance to regulate excavation into the Marsh Crust at Fleet
Industrial Supply Center and Alameda Naval Air Station, Alameda. The excavation
ordinance will require testing and proper handling of soils which may be hazardous,

e protecting health and human safety.

Name of Public Agency Approving Project: City of Alameda

Name of Person or Agency Carrying Out Project:

Exempt Status: (check one)

[] Ministerial (See. 21080('o)(1); 15268);
D Declared Emergency (See. 21080(bX3); 15269(a));
[] Emergency Project (See. 21080('o)(4); 15269CoXc));

CategoricalExemption.StatetypeandsectionNumber:1506l(bX3)
[] Statutory Exemptions. State code number:

Reasons why project is exempt: The project involves adoption of an excavation ordinance. There is
no possibility that the adoption of this ordinance will have a
significant impact on the environment. (See attachment:)

Lead Agency Contact Person: Dina Tasini Area Code/Telephone/Extension: 510/749-5922

If filed by applicant:
1. Attach certified document of exemption finding.
2. Has a Notice of Exemption been filed by the public agency approving, the project? [] Yes [] No

I_-iignatur_! ."/" Date: c,_.!/. ( Title: /.-Av'/)_.-,.v,_*,./_-
/ // /tact ,_

[] Signed by Lead Agency Date received for filing at OPR:

[] Signed by Applicant
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V

CITY OF ALAMEDA ORDINANCE NO. 282._..__4
New Series

AMENDING THE ALAMEDA MUNICIPAL CODE BY
AMENDING CHAPTERXIH(BUILDING AND HOUSING) BY
ADDING A NEW SECTION 13-56 (EXCAVATION INTO THE
MARSH CRUST/SUBTIDAL ZONE AT THE FORMER NAVAL
AIR STATION ALAMEDAAND FLEETINDUSTRIAL SUPPLY
CENTER, ALAMEDA ANNEX AND FACILITY) TO ARTICLE
X'VII (PITS, WELI_ AND EXCAVATIONS)

WHEREAS, themarsh/an&andnearshoreareasonce located _ijacen[ to the island
of Alam_Ia were filled with dredge materialbetween approximately 1900 and 1940; and

WHEREAS, themarshcrust,andthe subtidalzone extendingfrom it, is ahorizon that
is identifiable in the subsurface (the interfaceat the bottom of the fill material) which contains

. remnants of_rasscs and other intertidal and subtidal features; and
WHEREAS, the marshcrust/subtidalzone also contains, at least locally, elevated

levelsofl_-trolcum-relatedsubstances,suchas semi-volatile organicc,gmpounds, which substances

im,_r"may pose an unacceptable risk to human health and the environment if excavated in marr_
_l_ cmsgsubtidalzone materials,broughtto thcgroundsurfaceand handledin an uncontrolledmanna';

!i _ and .

_mm.

W!IEREAS, properhandling,storage and disposal of materials excavated from the
.l:,- marshcrust/subtidalzone, pursuantto stateand federalhazardousmaterialslaws, will help O_m_nntc

_i 0 unacceptableexposures and.risks to humanhcalth andthe cnvironmcnt;and .
| " WHEREAS, the DraftBase-wide Focused Feasibility Studyfor the FormerSubfidal
[ Area and Marsh Crust and Ground Water (U.S. Navy, February 20, 1999) recommends
" implementationby tl_ City ofan institutionalcontrol,such as an excavationonlimmCe,as a remedial

actionrclatodto thecleanup by the United StatesNavy of Naval Air Station Alameda and the Flee/
IndustrialSupply Center, Alameda Annex and Facility, which closed military installations are
anticipatedtObe Imnsferied to the City;,and

WHEREAS, it can bc soon witha ccrudntythatadoptionof a pcanitfingprogramby
the City thatrequiresproperhandling, storage and disposal, pursuautto existing stateand federal
hazardousmsUrials laws, ofmat_als excavated.fromthemarshcrust/subtidalzone will not involve
orrequireany physical sctivitics other thanoptional,testing of excavated materialsand, therefore.,
is exempt from the California Environmental Quality Act purmmnt to California Code of
Regulations, title 14, section 15061(bX3) because there is no possibility thatthe enactment of the
_rdinanccmay have a significant effect on the environmenL

tp.-



NOW, THEREFORE, BE IT ORDAINED by the Council of the City of Alameda
that:

_?jig_L The AlamedaMunicipalCode is hc_..byamendedby a_ldinga newSection
13-56(Excavation Into the MarshCrust/SubtidaiZone attheFormerNavalAir StationAlameda and
Fleet Industrial Supply Center) to Article XVII (Pits, Wells and Excavations).of ChapterXIII
(Building and Housing) thereof to read:

13-56 EXCAVATION INTO THE MARSH CRUST/$UBTIDAL ZONE AT THE
FORMER NAVAL AIR STATION ALAMEDA AND FLEET INDUSTRIAL
SUPPLY CENTER, ALAMEDA ANNEX AND FACILITY.

13-56.1 DEFINITIONS.

For purposes of this Section 13-56 the following definitions shall apply:

Bay shah mean San Francisco Bay, including the Oakland Estuary and the Oakland
Inner Harbor.

D DZ'_C shall mean the CaliforniaEnvironmental ProtectionAgency, DepartmentofToxic Substances Control. V

Earth material shall mean any rock, naturalsoil or fill or any combination thcreo£

Excavation shall mean the mechanical removal of eaulhmaterial.

Hazardous materials, as defined in California Health and Safety Code sections
25260(d) and 25501(k), shall mean any material that, becauSe of its quantity,€oncenWation, or
physical or chemical characteristics,por,_ a signdficant or potential hazard to humauhe,alth and
sd'cW, or to the environmeat. Hazardousmaterials include, but are not fimited to, hazardous
substances, hazardous waste and any materialwhich a handler or the.administering agency has
reasonablebasis for believing would be injurious to the health and safety ofpasom or hannfifl to
the environmentif released into the workplace or the environment.

Marsh crust shall meanthe under_und layer that is the remnantof the tidal marsh
thatexisted along the shoreline of Alameda Island before filling to create additional_ land. In
_y plac_ _3k lay_ contfins substances from former industrial dischargesthatwere r_J_nod in
the historic mmh before filling.

.qubtidal zone shall mean the underground layer that is the pry-filling Bay floor
extension ofthe historic mar_h. Together, the marsh crust and the subtidal zone constitute a single,
continuous, underground layer that extends Bayward ofthe original mean higher ldgh fide line of
Alameda Island, before filling, throughout the arca that was filled.



_v

_k_ Threshold depth shall mean the depth below which a permit is requiredby this
Section 13-56. The thresholddepth is conservatively identifiedwith the elevation above which
there is little likelihood that substanc_ from the historic marshor Bay floor would have mixed
during fiLLing,including a margin of safety above the elevation of the historic marshsurface or
subtidalzone. In no event will thethresholddepth be above meanhigher high water.

13-56.2 Permit Required.

a. It shah be unlawfulfor any person, including utility companies and their
employec_ andcontractors,to excavate below a thresholddepthabove the
marsh crust/subtidalzone within the areaof the former Naval Air Station
Alameda and Fleet and Industrial Supply Center, Alameda Annex and
Facility,as depictedin Exhibit ,4,,hereto, without first obtaininga permit in
writing fromthe CldefBuilding Official.

b. All excavationbelow the thresholddepth in the areasubject to this Section
13-56 shall be performed solely in accordanc4: with the permit as approved
and issued by the City.

13-56.3 Depth of Excavation Subject to Permit Requirement.

_P'_" The ChiefBuilding Officialshall establisha thresholddepth,consistentwith DTSC's
remedialdecision documents_g to themarshcrust/subtidalzone, below whicha permitshall
berequiredforexcavationputsmmttothisSection 13-56. The thresholddepth mayvaryby location
TheChiefBuilding Officialshallpublisha mapdepictingthe parcelsandthresholddepths forwhich
a permit is requiredunder this Section 13-56. The Chief Building Official may update the map,
consistent with DTSC's remedial decision documents pertainingto the marshcrust/subtidalzone,
as necessary to incorporateany new information concerning the depth of the marshcrnst/subtidal
zone received by the City since the preparationof the initial mapor last update.

13-56.4 Exception to Permit Requirement.

a. No permitshall be requiredunderthis Section 13-56 for pile drivingor other
penetrationof the marshcru._subtidal zone that involves neither(i) _
materialsfrombelow the thresholddepth to above the thresholddepth; nor
(ii) exposure of construction workers to soil excavated from below the.
thresholddepth.

b. No permit shall be required under this Section 13-56 for excavation
_ated withemergency repairofpublic _ctur¢ facilities;provided,
however, thatsoil excavated frombelow the thresholddepth inthe areaof the
marsh crust/subtidalzone, as depicted on Exhibit A, must be managed as

_lr_ though it werehazardous in accordancewith Subsection 13-56.8b.



13-56.5 Permit Application.

Application for apermitshall be madein writing on forms available in or from the
Building Services OITic¢and shall be filed in the Building Services Of_ce. Subsection 13-1.2 of
Article I of Chapter XXIII regarding Appeals (Section 105.1), Appeal Fee (Section I05.2),
Expiration (Section 106.4.4), PermitFees(Section 107.2) and Plan Review Fees (Section 107.3)
shall apply to all permits issued pursuantto this Section 13-56. The information requiredto be
provided on the application shall be determinedby the Chief Building Official and shall include at
a minlmlm_:

a A description and.map of the propertythat is to be excavated sufficient to
locate the areaof proposed excavationon Ex_'bit A.

b Detailed plans, preparedby a registeredcivil engineer licensed in the State
of Cafifomia, of the excavation work to be done, including a drawing with
dimensions to scale of all proposed excavation activity.

c. A statement of the maximum depth of excavation.

d. All elevations in plans and application materials submitted to the City shaftbe referenced to City Datum and shall show depth below ground surface.

e. A cost estimate for purposes of determining the amount of the bond required
to be obtained pursuant to Subsection 13-56.1 I.

13-56.6 Certifications and Acknowledgments.

a. The following certifications shall be required as part of the permit
application:

• I. The applicantshall sign a certificationpreparedby theChief Building "
Official acknowledging receipt of notice that the property to be
excavated may be in the area of the marsh amst/gubtida]zone, and
thathazardousmaterials may be encounteredduringexcavation.

2. The applicantshall sign a certificationpreparedby the ChiefBuilding
Official acimowledging that federal and state _ous materials
laws andregulations,will applyto storage,transportationand disposal
of any materials e:_cavatedfrom the marshcrust/subtidalzone that
arehazardousmaterials.

3. Theapplicantshall signa c.e_fication preparedby theChief Building
Official acknowledging liability for _:fisturbingand removing all
materialsfrom the marshcrust/subtidalzone in accordancewith this
Section 13-56 and the permit.



b. All buildingandexcavationpermitsissuedforconstructionorexcavation
withintheareasubjectto thisSubSection13-,56shallcontainthe following
writtenwarning:

"P_t to Section 13-56 ofArticie XVII of ChapterXIR of the Alameda
MunicipalCode, excavationwork in theareaof the marsh¢mst/subtidal zone
within the area of the former Naval Air Station Alameda and Fleet and
Indus_al SupplyCenter,Alameda Annex andFacility,as depictedin Exln'bit
A to Section 13-56 of Article XVII of Chapter XIII of the Alameda
MunicipalCode, maybe subject to special materials handlingreqttirements.
The permittecacknowledges that he or she has been informed of the special
mgterials handling requirementsof Section 13-56of Article X_ of Chspter
XIII ofthe Alameda MunicipalCode and that hazardous materials may be
encounteredduringexcavation."

13-56.7 Notification Prior to Star of Excavation.

a. Afterreceiptofa permitandno less thantwo (2) businessdays (forty-eight
(48)hoursminimum)beforecomme_cementofany excavationactivityinthe
area subject to this Section 13-56, the permitteeshall notify the. Chief

v •BuildingOfficialof theplannedstartof excavation.Saidnotificationshall
_p' includeascheduleforany excavationworkthatwill last#ormorethanone

day.

b. The permittecshall give adequatenotice to Underground Service Alert prior
to commencing any excavation activity subject to this Section 13-56.

13-56.8 Materials Itandllag. ,.... .

The permittee shall elect to follow one or more ot"the courses of action set forth
below beforubeginning any excavationactivities in the area subject to this Section 13-56. Unless
otherwise demonstratedby the permitteeby means of reconnaissance investigation pursuantto
Subsection 13-56.8a,or unless thepennitteepreparessite managementplans pursuantto Subsection
13-56.8c,sou below the thresholddepth in the areaof the marshcrust/subtidalzone, as depicted on
Exhibit A, must be managed as though it were hazardouspursuantto Subsection 13-56.8b. The
permitteemay elect to follow Subsection13-56.8a, but must comply with Subsection 13-56.8b or
13-56.8cif testingdemonstnm_sthatthematerials below the thresholddeptharehazardousmatcri_.
Copies of all reconnaissance testing results and/o_ existing information used to satisfy the
reconnaissancein_,estigationrequirm]entsof Subsection 13-56.8a shall be reportedto and filed with
theCity. All obse_,atious or encounterswith the marshcmsVsubtidalzone duringexcavation shall
be reportedto the City.

,,_ a. Reconnaissance Investigation to Rule Out the Presence of Hazardous
Materials Below the Threshold Depth.



The pcrrnittee may elect to use reconnaissance borings, pursuant to a plan prepared
by a qualifiedregisteredengineerorregisteredgeologist,licensed in the State of California,to rule
out, to the satisfaction of the Chief Building Otticial, the presence of hazardous materials below the
threshold depth in the area to be excavated. As part or all ofthe reco:nnaissance plan, the pcrmittee
may make use of existing information, where appropriate, if the existing information is directly
relevant to the location and depth to be excavated and contains observations or results of analyses
tl_ assist in concluding whether hazardous materials are present. The reconnaissance report shall
include a description ofaU observations from below the threshold depth evidencing the presence or
absence of the marsh crust/subtidal zone.

1. If hazardous materials are found below the threshold depth within the
area to be excavated at any time (during rec,ormaissance or during
excavation), the permitte¢ shall comply with either Subsection 13-
56.8b or Subsection 13-56.8c, at his or her election.

2. If hazardous materials are not found below the threshold depth
.within the area to be excavated, no additlonal materials controls,
cxC,ept as otherwise may Ix:required under applicable federal, state or
local law, are requL,_ under this Section 13-56.

b. Handling Materials Excavated From Below the Threshold Depth as
Hazardous Materials. _f'

If the permittee has not ruled out the presence of hazardous materials pursuant to
Subsection 13-56.8a, or elects not to prepare a site management plan and materials testing program
p_t to Subsection 13-56.8e, the permittee shall presume that materials excavated from below
the threshold depth must be disposed atan appropriately permitted disposal facility. In addition, no
excavated materials from below the threshold depth may be stockpiled prior to disposal or returned
to the excavation.

e. Preparation of Construction Site Management Plan for Handling
Materials Excavated From Below the Threshold Depth.

1. In lieu of handling materials excavated from below the threshold
depth pursuant to the restrictions in Subsection 13-56.8b, the
permittee may elect to him a qualified registered engineer or
registenid geologist, lic,€_ed in the State of CaLi.'fomia,to develop a
site-specific conslruction site management pla_ including a materiah;
testing program, to the satisfaction of the Chief Building Official.
The construction site management plan shall include, at a minimum,
provisions governing conU'ol of precipitation run on and run offfi_m
stockpiled soils,soilsegregation,securingof stockpiledsoils,
duration of stockpiling, and contingency plans for handling mate.rials
excavated from below the threshold depth that prove to be hazardous
materials.



2. The pennitteeshallhire aqualified registered engineeror registered
geologist, licensedin the Stateof California, to oversee compliance
with the approvedconstructionsite :managementplan,andshall
transmittotheChiefBuildingOfficialuponcompletionoftheproject
writtencertificationof compliancewith the constructionsite
managementplan.Thecertificationreportshallincludea description
of all observationsfrombelowthethresholddepthevidencingthe
presenceorabsenceofthemarshcrust/subtidalzone.

13-56.9 Health and Safety Plan.

The applicantshall causeto be preparedby acertified indus_al hygienist, and keep
onthe constructionsite at all times, a healthandgaietyplanto protectworkersat theexcavationsite
andthe generalpublic to the satisfactionof theChiefBuilding Official. The C]2iefBuildingOfficial
mayprepareandprovide to applicantsa model healthandsafetyplanwhich, if used by theappficant,
shall be modified by the applicant's certifiedmdnstria]hygienist to suit the specific requirements
oft.he applicant's pr0joct.

13-56.10 Excavation Site Best Management Practices.

All excavation and materialshandling activities permittedunder this Seotion 13-56
be conduoted in accordancewith applicableAlamedaCountywide Clean WaterProgramBest

ManagementPractices and City of Alameda Storm WaterManagement and Discharge Control
ProgramOrdinance requirements.

13-56.11 Bonds.

Upon a finding by the Chief Building Official that a permit.should issue for
excavation pursuantto this Section 13-56, a surety or performance bond conditioned upon the
faithfulperformanceand completion of the permittedexcavation activity shahbe filed with the City.
Suchbond shall be executedin favorof the City and shallbe maintained insuch form andamounts
prescribedby the Risk Managersufficient to ensurethat the work, ifnot completed in accordance
with the approvedplans and specifications, will be correctedto eliminate hazardousconditions.

13-56.12 Nonassumption of Llabmty.

Inund_ to requireapplicantsfor certainexcavation permitsto complywith the
requirements0fthts Section 13-56, the City of Alameda is assumingan undertakingonly to promote
the general welfare. The City is not assunfin"g, nor is it imposing on itself or on its officanl and
employees,anobligation forbreachof which it is liable inmoney damages to anypersonwho olaims
thatsuchbreach proximately caused injury.

_,,.t3-56.13 Construction on City Property.

a. The Chief Building Official shall prepare standard work procedures that
comply with all the requirements of this Section 13-56 for all City



O vconstructionor improvementactivitiesinvolvingexcavationbelowthe ,.
threshold depthin the areasubject to this Section 13-56. All departments,
boards, commissions, bureaus and agencies of the City of Alameda that
conduct construction or improvements on land under their jurisdiction
involving excavation below the thr_hold depth in the area subject to this
Section 13-56 shall follow such standardworkprocedures.

b. The City shall include in all contr_ts involving excavation below the
thresholddepthin theareasubjectto thisSection 13-56 a provisionrequiring
City conU'actorsto comply with all the requirementsofthls Section 13-56.
All contractsenteredinto by departments,boards,commissio.ns,bureausand
agenciesof theCityofAlamedathatauthorizeconstructionorimprovements
on land under theirjurisdiction involving excavation below the threshold
depth in theareasubjec_to this Section 13-56 also shall containsuch standard
contractprovision.

13-56.14 Seversbillty.

If any section, sub_fion, subdivision,paragraph,sentence, clause or phrase of this
Section 13-56 or any part thereof is for any reason held to be unconstitutional or invalid or

D ineffective by any court of competentjurisdiction, such decision shall not affect the validity oreffectiveness of the remainingportionsof thisSection 13-56 or any partthereo£ The City Council
hezcbydeclaresthat it would have passedeachsection, subsection, subdivision, paragraph,sentence,
clauseor phraseof thisSecdon 13-56_ve of the fact thatone ormore sections, subsections,
subdivisions, paragraphs:sentenzes, clauses or phrases be declared unconstitutional or invalid or
effective.

13-56.15 Permit Fee.

No permits for excavationin the s_aarshcrust/subtidalzone.shall be issued unless a
fee has been paid. "Thefee shall be set by City Council resolution.

I3-56.I6 Penalties.

a Any person, including utifity companies and their employees and
contractors,violating any of the provisions of this Section 13-56 shall be
deemed guiltyof a misdemeanor,and each person shall be deemed guilty of
a separateoffense foreach and everyday or portion thereof duringwhich any
violation of any of the provisions of this Section 13-56 is committed,
continued orpermitted,and such violation may be prosecuted and punished
as an infractionor misdemeanor pursuant to the provisions of Section I-5.1
of the Alameda Municipal Code.

D b. Any person, includingutil.ilycomparfiesand theiremployees andcontractors,
thatcommences any excavation without first obtaining the necessarypermits
thereforshall, if subsequentlyallowed to obtain a permit, pay an amount, in



addition to the ordinary permit fee require.A,quadruple the permit fee
otherwise requir_

'13-56.17 Retention and Availability of Permit Files

TheCity shallmaintainfiles _g to allpermitsissued underthisSection 13-56,
and shall make such files available to DTSC for inspectionupon requestduring normal business
hours.

13-56.18 Amendment of Section 13-56

This Section 13-56 shall not be repealedor amendedwithout thirty(30) days prior
written notice to the DTSC Deputy Director for Site Mitig..af!on_

p

_. This Ordinanceshall,b_ in full force _mdeffect from and aft_ the

expirationof thirty(30) days fiom the.dateof its ,_ p_u_ge. A "',

ilw,'_"A_est: ._ f) "" ,' , ,,_",, '
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