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March 21, 2003 02-2325

HUMAN HEALTH RISK ASSESSMENT
Marina Cove Subdivision and Park Parcel
Alameda, California

1.0 INTRODUCTION

At the request of KB Home South Bay, Inc., SOMA Corporation (SOMA) has prepared this human heaith
risk assessment (HHRA) for the Marina Cove Subdivision (MCS), formerly occupied by the
Weyerhaeuser Paper Company (Weyerhaeuser), and the adjacent Park Parcel, formerly known as the
Encinal Terminal. MCS and the Park Parcel are collectively referred to as “the Site” in this report, but
were evaluated separately for risk. The MCS and Park Parcel locations are shown in Attachment A,

Sheet 1 (Bellecci & Associates, Inc., 2003).

MCS is located at 1801 Hibbard Street, and the Park Parcel is located at 1521 Buena Vista Avenue in
Alameda, California. This risk assessment is part of a comprehensive documentation effort required by
the Alameda County Environmental Health (ACEH) to determine whether environmental problems
related to past industrial activities have been addressed appropriately for current and future land use.

This evaluation is a follow-up to an earlier risk assessment that was prepared by West & Associates
Environmental Engineers, Inc. (West & Associates) for Weyerhaeuser in August, 1999. The risk
assessment prepared by West & Associates (1999a) was submitted to ACEH as part of documentation for
Site closure based on industrial use. Due to a change in the land use of the former Weyerhacuser property
from industrial to residential, ACEH found the risk assessment (1999a) to be inappropriate for a
residential ﬂevelopmcnt. The documentation requirements for Site closure based on residential use are
detailed in an ACEH letter dated October 2, 2002 (ACEH 2002). The Park Parcel, where residential

development is not anticipated, was evaluated for use as a public park.

This risk assessment is intended to supplement the risk assessment performed by West & Associates
(19992} and should be considered in addition to existing environmental information and reports
developed for the Site. A summary of previous investigations performed at MCS and the Park Parcel is

presented in Section 2.1.
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1.1 Risk Assessment Objectives

This HHRA was developed to assess potential human health risks based on potential future land use and
current subsurface conditions at MCS and the Park Parcel. As stated éarlier, the two portions of the Site

were evaluated separately for risk.

1.2 Organization of the Human Health Risk Assessment

The primary focus of this HHRA is to evaluate potential exposures at MCS and the Park Parcel under
baseline conditions. This includes the development of estimates of exposure and corresponding
theoretical cancer risk and risk of adverse non-cancer health effects. A four-step process was used to
complete the HHRA:

1. Data Evaluation and Selection of Chemicals of Potential Concern (COPCs). This step included an
identification of applicable data to use in the remaining steps of the HHRA process. This information
was incorporated into the selection of COPCs, as well as the exposure assessment (Step 2). The
analytical chemical data included in the data evaluation consisted of all existing soil data (excluding

excavated soil) and groundwater data collected at MCS and the Park Parcel.

2. Exposure Assessment. This step characterized the nature and magnitude of potential exposures to
COPCs at MCS and the Park Parcel. Specifically, it included preparing a description of the assumed
exposure setting and land use, identifying potential exposure scenarios and complete exposure
pathways, identifying hypothetical exposure points, estimating exposure point concentrations (EPC),

and estimating hypothetical chemical intakes.

3. Toxicity Assessment. This step consisted of compiling toxicity values (slope factors [SF] and
reference doses [RFD]) for COPCs.

4. Risk Characterization. Site-related health risks were characterized using potential theoretical excess
lifetime cancer risk estimates and hazard indices (HI) for adverse non-cancer health affects associated
with potential upperbound exposure to COPCs at MCS and the Park Parcel. Uncertainties associated

with the overall risk assessment were identified.

These four steps, including the qualitative uncertainly evaluation and follow up soil gas analyses, are
discussed in Section 2.0 through Section 7.0 of this report. Conclusions of the HHRA are summarized in
Section 8.0, and the cited references are presented in Section 9.0. Figures, tables, and appendices to the
HHRA follow Section 9.0 of this report.
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2.0 DATA EVALUATION AND SELECTION OF CHEMICALS OF POTENTIAL
CONCERN

Information on the evaluation of analytical data for use in the HHRA is summarized in this Section 2.0,

including a summary of previous site investigations that were conducted at MCS and the Park Parcel. The

data from these investigations comprise the data set used in the HHR A and provide the basis for selecting

COPCs and estimating EPCs for the risk assessment. Summaries of data evaluated in the HHRA are

presented in tables in Appendix A (MCS) and Appendix B (Park Parcel).

2.1 Previous Site Investigations

The Site was undeveloped prior to 1948. In 1948, Kieckhefer Container Company (Kieckhefer) and
Stokely Foods, Inc. (Stokely) occupied the areas that are referred to in this report as MCS and the Park
Parcel, respectively. In 1987, Weyerhaeuser replaced Kieckhefer on the current MCS lot; and Del Monte
replaced Stokely, and the CPC International Tank Farm (CPC) was constructed adjacent to Del Monte on
the current Park Parcel lot. Chipman Moving and Storage International (Chipman) later replaced Del
Monte.

Marina Cove Subdivision

In early 1991, a cluster of three 1,000-gallon gasoline underground storage tanks (USTs) and one 10,000-
gallon diesel UST were removed from the Weyerhaeuser facility (West & Associates, 1998, as cited in
ICES, 1998), which was located in the area that is referred to in this report as MCS. Subsequent
confirmation sampling in the removal area on February 7 (at soil sampling locations DIESEL-NE,
DIESEL-SW, DIESEL-SE, DIESEL-NW, GAS-N, GAS-S, GAS-E, and GAS-W) and on February 28 (at
soil sampling locations Soil #1 through Soil #7 and groundwater sampling location WATER-1) resulted
in additional overexcavation in the vicinity of the removal area. The sampling locations listed above were
all removed in the overexcavation. No additional excavation was conducted after a third round of
confirmation sampling in the removal area on April 3 (at scil sampling locations SOIL-8 through SOIL-
11 and groundwater sampling location WATER-2).

Soil Tech Engineering (Soil Tech) performed additional soil and groundwater investigations in the
vicinity of the former gasoline USTs in December 1991, April 1992, December 1992, and January 1993.
Soil and groundwater samples were collected from locations STMW-1 through STMW-7 during the
investigations and analyzed for petroleum constituents. In 1995, remedial activities were initiated
following the conclusion of on-site investigations. Specifically, impacted soil was excavated from the

vicinity of the former gasoline USTs. Air sparging lines were installed in the open excavations ptior to
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backfilling operations in October and November 1995. After air sparging activities were initiated in
March 1996, a decrease in soil gas and groundwater concentrations was observed. In March 1998, ACEH

approved the cessation of air sparging activities (ICES, 1998).

In January 1994, the last remaining UST - a 20,000-gallon diesel UST — was removed from the property.

No evidence of any leakage from the diesel tank was observed (West & Associates, 1995). Beginning on
January 13, West & Associates installed 12 soil borings during the course of its site investigation. Ten of
the borings were completed in January 1994 — B-1 through B-5, and MW-8 through MW-11. Additional

samples were also collected from locations called N. END WALL, Trench 1, North Tank Pit, Pit Middle,

South Tank Pit, Dispenser, and Trench 2 in January. Soil samples were analyzed for metals, petroleum

constituents, and volatiles (West & Associates, 1995).

On February 3, 1994, West & Associates collected groundwater samples from MW-1 through MW-11
during a site investigation. The samples were analyzed for metals, petroleum constituents, and volatiles
(West & Associates, 1995). Quarterly groundwater monitoring was conducted at these wells on June 8,
1994, and the samples were analyzed for petroleum constituents and volatiles. MW-12 was added during
the quarterly groundwater monitoring event on December 7, 1994, when the samples were analyzed for
petroletim constituents. All 12 monitoring wells were sampled on March 7, 1995; May 17, 1995; and
September 26, 1993, for petrolenm constituents and volatiles. Starting on February 7, 1996, MW-3B,
MW-4B, MW-5 through MW-7, and MW-10 through MW-12 were sampled quarterly until August 13,
1998.

In August 1998, ICES conducted a limited site investigation that involved soil and groundwater sampling
for metals, petroleum constituents, and volatiles. On August 31, soil samples were collected from
sampling locations S-1 through S-3, S-6 and S-7, and B-1 through B-5, and submitted for metals,
petroleum constituents, and volatiles analysis. All sampling locations were located in the current MCS
except for S-6, which was located in the current Park Parcel. A groundwater sample was collected from
location W-1 and analyzed for petroleum constituents. Based on analytical results, ICES concluded that
(1) impacted soil was limited to railroad tracks located along the southern perimeter and throngh the site,
and contained elevated concentrations of TPH-motor oil, and copper, lead, and zinc that exceeded their
respective background levels. SVOCs were not detected; (2) surface soil located adjacent to and west of
the Pennzoil facility contained detectable concentrations of TPH-diesel and TPH-motor oil that were
below 1,000 mg/kg and considered acceptable by ACEH for residential development; and (3)
groundwater adjacent to and west of the Pennzoil facility was impacted by TPH-diesel and TPH-motor
oil, the extent of which had to be determined (ICES, 1998).
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In March 1999, ICES conducted a limited site investigation to assess the potential presence of petroleum
hydrocarbons in the immediate vicinity of the abandoned Pennzoil pipeline that ran through the current
MCS and Park Parcel portions of the Site. On March 12, soil and groundwater samples were collected
from locations SB-1 through SB-12 and analyzed for petroleum constituents. SB-1 through SB-5 were
located in the current MCS portion, SB-7 through SB-12 were located in the current Park Parcel, and SB-
6 was located at the edge of both and therefore included in the data sets for both portions of the Site. At
MCS, soil samples were collected from borings SB-1 through SB-6 at depths of approximately 2 feet
(“A” suffix) and 4.5 feet (“B” suffix) bgs. Groundwater samples were collected from borings SB-1 and
SB-5 (referred to as GW-1 and GW-2, respectively). Based on the analytical results, ICES concluded that
surface soil and underlying groundwater in the immediate vicinity of the abandoned Pennzoil pipeline had
not been significantly impacted by petroleum constituents. Furthermore, groundwater containing
detectable concentrations of TPH-diesel and TPH-motor oil appeared to be limited to the area adjacent to
and west of the Pennzoil facility based on the results of this investigation and the site investigation
conducted in August 1998 (ICES, 1999).

In July 1999, West & Associates conducted additional site characterization. On July 16, soil and
groundwater samples were collected from locations B-9 and B-10 and analyzed for petroleum

constituents and volatiles.

In April and July 2001, E & LC Company conducted soil remedial activities at the railroad ballast,

located in the current MCS. The purpose of the remedial activities was to remove soil containing elevated
concentrations of TPH-motor oil and lead, which were detected in the railroad ballast during a previous
site investigation. Approximately 2,620 cubic yards of affected soil were removed from the railroad
ballasts. Confirmation soil samples collected from locations SS-1 through S5-9 on the excavation floor
were analyzed for metals, petroleum constituents, and volatiles. Based on analytical results, ICES
concluded that it appeared that the impacted surficial soil within the railroad ballasts had been adequately
removed (ICES 2002d).

Park Parcel

In January 1988 and February 1989, Trace Environmental Services removed three gasoline USTs and one
waste oil above-ground storage tank (AST), respectively, from the Encinal Terminals (referred to in this
report as the Park Parcel). Blymyer Engineers, Inc., (Blymyer) documented the removal of the tanks.
According to Blymyer’s report, limited releases of petroleum hydrocarbons may have occurred in the

vicinity of two of the gasoline USTs and the waste oil AST (Blymyer, 1993, as cited in Geomatrix, 1995).
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In July 1993, Blymyer performed a subsurface soil investigation. Soil samples were collected from
locations B-6 through B-8 and analyzed for metals, petroleum constituents, and volatiles. The
investigation reportedly indicated that detectable concentrations of TPH-diesel were encountered in the

area adjacent to the AST located at the southeast corner of CPC (Blymyer, 1993, as cited in ICES, 1998).

In September 1993, Fugro West, Inc. (Fugro), performed a Phase II Environmental Site Assessment. Soil
samples were collected near (1) near Sumps A and B, at sampling locations SA and SB; (2) a 2,000-
gallon diesel UST, at sampling locations TA-1 through TA-3; (3) former drum storage locations, at
sampling locations FDB-1, FDB-2, FOC-1, and FOC-2, (4) a caustic tank, at sampling locations AGT-1
and AGT-2; and (5) a sulfuric acid tank, at sampling locations AGT-3 and AGT-4. Groundwater samples
were collected at SA, SB, FDB-2, TA-2, AGT-2, and AGT-4. The samples were analyzed for metals and
volatiles. The investigation indicated that the soil samples collected beneath a 2,000-gallon diesel UST
located on the western portion of CPC contained TPH-diesel concentrations ranging from 300 mg/kg to
1,000 mg/kg, and a groundwater concentration of 15 mg/L. Fugro concluded that the soil underlying the
ASTs, which contained acid and caustic chemicals, were considered to be nonhazardous based on the pH

values (Fugro, 1994, as cited in ICES, 1998).

In April 1994, SEMCO Environmental Contractors & General Engineering (SEMCO) removed the 2,000-
gallon diesel UST. After the excavation, confirmation soil sampling was conducted at locations |
#1 SOUTH WALL and #2 NORTH WALL and confirmation groundwater sampling was conducied at
location #3 Pit Water. TPH-diesel, benzene, toluene, ethylbenzene, and xylenes (BTEX) were not
detected in the 2,000-gallon UST area. Based on the results of the site investigaﬁons and samples
collected during UST removal activities, ACEH issued a remedial action completion certification for the
2,000-gallon UST in February 1996 (SEMCO, 1994, as cited in ICES, 1998).

In February 1995, Geomatrix Consultants (Geomatrix) conducted a soil and groundwater investigation
near the former diesel UST area. The purpose of the investigation was to characterize soil and
groundwater in that area and determine whether petroleum hydrocarbons were migrating toward Alameda
Harbor. Soil samples were collected from borings P-15 through P-17 and analyzed for petroleum
constituents. Based on analytical results, Geomatrix recommended that this portion of the site be
considered for case closure with regard to the former diesel UST (Geomatrix, 1995). Based on the results
of the site investigations and samples collected during UST removal activities, ACEH issued a remedial
action completion certification for the 2,000-gallon UST on February 6, 1996.

Human Health Risk Assessment 6 SOMA 02-2325
Final Report March 21, 2003




In August 1998, ICES conducted a limited site investigation that involved soil and groundwater sampling
for metals, petroleum constituents, and volatiles. On August 31, soil samples were collected from
sampling locations S-1 through S-3, S-6 and $-7, and B-1 through B-3, and submitted for metals,
petroleum constituents, and volatiles analysis. All sampling locations were located in the current MCS
except for §-6, which was located in the current Park Parcel. Based on analytical results, [CES concluded
that (1) impacted soil was limited to railroad tracks located along the southern perimeter and through the
site, and contained elevated concentrations of TPH-motor oil, and copper, lead, and zinc that exceeded
their respective background levels. SVOCs were not detected; (2) surface soil located adjacent to and
west of the Pennzoil facility contained detectable concentrations of TPH-diesel and TPH-motor oil that
were below 1,000 mg/kg and considered acceptable by ACEH for residential development; and (3)
groundwater adjacent to and west of the Pennzoil facility was impacted by TPH-diesel and TPH-motor
oil, the extent of which had to be determined (ICES, 1998).

In March 1999, ICES conducted a limited site investigation to assess the potential presence of petroleum
hydrocarbons in the immediate vicinity of the abandoned Pennzoil pipeline that ran through the current
MCS and Park Parcel portions of the Site. On March 12, soil and groundwater samples were collected
from locations SB-1 through SB-12. SB-1 through SB-5 were located in the current MCS portion, SB-7
through SB-12 were located in the current Park Parcel, and SB-6 was located at the edge of both and
therefore included in the data sets for both portions of the Site. In the Park Parcel, soil samples were
collected from borings SB-6 throngh SB-12 at depths of approximately 2 feet (“A” suffix) and 4.5 feet
(“B” suffix) bgs. Groundwater samples were collected from borings SB-7 and SB-12 (referred to as GW-
3 and GW-4, respectively). Based on the analytical results, ICES concluded that surface soil aﬁd
underlying groundwater in the immediate vicinity of the abandoned Pennzoil pipeline had not been
significantly impacted by petrolenm constituents. Furthermore, groundwater containing detectable
concentrations of TPH-diesel and TPH-motor oil appeared to be limited to the area adjacent to and west
of the Pennzoil facility based on the results of this investigation and the site investigation conducted in
August 1998 (ICES, 1999).

In July 2001, six ASTs containing caustic acid soda and one 1,500-gallon AST containing sulfuric acid
was removed by Decon Environmental Services, Inc. (Decon) of Hayward, California. A leak in the
sulfuric acid tank was observed during removal activities. Approximately 20 cubic yards of visibly
stained acid-impacted soil underlying the AST was excavated to a depth of approximately 4 feet below
the existing ground surface (bgs). The process of excavating and sampling was repeated until soil and

groundwater samples contained a pH of 7. Approximately 126 tons of acid-affected soil was excavated.
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The final excavated area was 18 feet long by 18 feet wide and extended to a depth of approximately 8 to 9
feet bgs (Decon, 2001).

In October 2001, ICES conducted follow-up soil sampling as part of site mitigation activities. Ten soil
samples (EW-1 through EW-8; and EF-1 and EF-2) were collected from ten test pit locations at the
approximately limits of the sulfuric acid excavation. At the request of ACEH, two supplementary soil
samples (TR-1 and TR-2) were collected from discolored soil that was observed in the trench located
directly adjacent to and south of the excavation. Volatile analysis of the 10 soil samples from the test pit
locations indicated that pH levels ranged from 6.41 to 7.34. Analysis of the samples collected from the
trench indicated that pH levels ranged from 5.18 to 6.63, and there were detectable concentrations of
acetone, carbon disulfide, methyl butyl ketone, and methyl ethyl ketone. The detected concentrations of
the VOCs were below the respective U.S. Environmental Protection Agency (U.S. EPA) Region 9
preliminary remediation goals (PRGs) for residential landuse (ICES, 2002a).

Also in October 2001, Environmental Construction Services removed a 1,.500-gallon diesel UST.
Approximately 294 tons of petroleum-affected soil were also removed. After the excavation, ICES
collected confirming soil samples from borings SWN-1A and SWS-2, located approximately 2 feet below
each end of the UST (and 9.5 feet bgs), and analyzed them for petroleum constituents. Analytical results
indicated that the soil samples contained low concentrations of TPH-diesel and BTEX. Based on
analytical results, ICES recommended that no further action be required and requested closure of the UST
removal activities (ICES, 2001).

In January, 2002, ICES conducted a limited site investigation of the 13,313 square-foot parcel of land
(i.e., the southern portion of the former CPC) that was transferred to KB Homes by Encinal Terminals.
On January 24, soil samples were collected from locations P-1 and P-2 and analyzed for metals,
petroleum constituents, and volatiles. Analytical results indicated that the soil samples collected
contained non-detectable concentrations of TPH-gasoline, BTEX, methyl tert-butyl ether (MTBE), VOCs,
and SVOCs. Detectable concentrations of TPH-diesel and TPH-motor oil were below their respective
California Regional Water Quality Control Board (RWQCB)’s risk-based screening levels (RBSLs) for
residential development. Detected metal concentrations were generally below background levels for soil
in the San Francisco Bay Area and below U.S. EPA Region 9 PRGs for residential development. Based
on analytical results, ICES concluded that it appeared that the surficial soil at the site contained
contaminant levels that are considered to be non-hazardous in the State of California for residential
development (ICES 2002b).
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In July 2002, ICES conducted a supplementary site investigation consisting of soil and grab groundwater
samples in the trench located directly adjacent to and south of the sulfuric acid excavation, at soil
sampling locations B-1A through B-4A, and groundwater sampling locations B-1W through B-3W. The
samples were analyzed for volatiles. Analytical results indicated that soil samples contained non-
detectable concentrations of VOCs, with the exception of one sample (B-1A), which contained a
detectable concentration of 2-butanone of 0.012 mg/kg. This concentration was below the RWQCB’s
RBSL of 13 mg/kg for residential soil. The grab groundwater samples contained non-detectable to low
concentrations of chloroform, 1,1-dichloroethane (DCA), 2-butanone, carbon disulfide, 1,2-DCA, and
MTBE. The detectable concentrations of the VOCs in groundwater were below the respective RWQCB
RBSLs for groundwater and/or U.S. EPA Region 9 PRGs for tap water (ICES, 2002c).

2.1.1 _ Groundwater Flow Direction

Information on groundwater flow direction was summarized by ICES (2003a), based on groundwater
monitoring data collected by West and Associates (1995b,c; 1996a-d; 1997a-d; 1998a-c). Groundwater
flow direction generally trends in a northwest direction towards San Francisco Bay, as shown in the rose

diagram presented in Attachment B.

2.1.2  Geologic Cross-Section

A geologic cross-section showing contaminant concentrations, condnits, well screens, and lithology was
prepared by ICES (2003b) and is presented in Attachment C.

2.2 Data Evaluation

Chemical data evaluated were initially identified by including matrix-specific chemicals that were
reported as detected in shallow groundwater and subsurface soil (0 to 10 feet below ground surface {bgs]}.
The quantitative evaluation of risk considered data from MCS and the Park Parcel separately. This
section presents the sources of data for each of the two areas. Soil and groundwater sampling locations are

shown in Attachment A, Sheet 1 (Bellecci & Associates, Inc., 2003).

2.2.1 Marina Cove Subdivision

Soil and groundwater data from MCS were derived from the following sources, presented in

chronological order:
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¢ Minter & Fahy Construction Company, Inc. (Minter & Fahy). 1991a. UST Removal: One
10,000-gallon Diesel UST; Three 1,000-gallon Gasoline UST. February

¢ Minter & Fahy. 1991b. Overexcavation of Former Three 1,000-gallon Gasoline UST Pit.”
February. _

¢ Minter & Fahy. 1991c. Overexcavation of Former Three 1,000-gallon Gasoline UST Pit.”
April.

® Soil Tech. 1991. Preliminary Site Investigation at Former Underground Gasoline Tank Area.
December.

* Soil Tech. 1992. Additional Subsurface Investigation at Former Underground Gasoline Tank
Area. April '

* Soil Tech. 1992-1993. Additional Subsurface Investigation at Former Underground Diesel Tank

Area. December-January.

West & Associates. 1994a. UST Removal: One 20,000-gallon Diesel UST. January.

West & Associates. 1994b. Site Investigation. January.

West & Associates. 1994c. Site Characterization. February.

West & Associates. 1994d. Quarterly Monitoring. June.

West & Associates. 1994e. Quarterly Monitoring. December.

West & Associates. 1995a. Quarterly Monitoring. March.

West & Associates. 1995b. Quarterly Monitoring, May.

West & Associates. 1995¢c. Quarterly Monitoring. September.

West & Associates. 1996a. Quarterly Monitoring. February.

West & Associates. 1996b. Quarterly Monitoring. June.

West & Associates. 1996¢. Quarterly Monitoring. September.

West & Associates. 1996d. Quarterly Monitoring. November

West & Associates. 1997a. Quarterly Monitoring. February.

West & Associates. 1997b. Quarterly Monitoring. June,

West & Associates. 1997c. Quarterly Monitoring. September.

West & Associates. 1997d. Quarterly Monitoring. December.

West & Associates. 1998a. Quarterly Monitoring. February.

West & Associates. 1998b. Quarterly Monitoring. May.

West & Associates. 1998c. Quarterly Monitoring. August.

ICES. 1998. Limited Site Investigation. August.

ICES. 1999. Limited Site Investigation — Abandoned Pennzoil Pipeline. March.

West & Associates. 1999, Additional Site Characterization. July.

ICES. 2001. Soil Remedial Activities: Railroad Ballast. April.

The soil data collected by Minter & Fahy (1991a, b) and ICES (1998) were excluded from the risk
assessment because those sample collection areas were subsequently excavated. Tables A-1, A-2, and A-
3 in Appendix A present the metals, petroleum constituents, and VOCs & SVOQCs, respectively, from soil
samples collected from MCS. Tables A-4, A-5, and A-6 present metals, petroleum constituents, and
VOCs & SVOCs, respectively, from groundwater samples collected from MCS. Each data table contains
statistical information, including maximum detected concentrations, averages, standard deviation, and

935th percentile upper confidence limit of the arithmetic mean (95 UCL) concentrations.
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. 2.2.2  Park Parcel

Soil and groundwater data from the Park Parcel were derived from the following sources, presented in

chronological order:

* Blymyer Engineers, Inc. 1993. Subsurface Soil Investigation. July.

¢ Fugro West, Inc. (Fugro). 1993a. Phase I Environmental Site Investigation: Former Drum
Storage Locations. September.

* Fugro. 1993b. Phase Il Environmental Site Investigation: Caustic Tank. September.

¢ Fugro. 1993c. Phase Il Environmental Site Investigation: Sulfuric Acid Tank. September.

¢ Fugro. 1993d. Phase II Environmental Site Investigation: Sumps A and B. September.

* Fugro. 1993e. Phase Il Environmental Site Assessment: 2,000-gallon Diesel UST. September.

¢ SEMCO, Inc.. 1994. UST Removal: One 2,000-gallon Diesel UST. April.

¢ Geomatrix. 1995a. Soil Investigation. February.

¢ Geomatrix. 1995b. Groundwater Investigation. February.

e ICES. 1998. Limited Site Investigation. August.

¢ ICES. 1999. Limited Site Investigation — Abandoned Pennzoil Pipeline. March.

e ICES. 2001a. UST Removal: One 1,500-gallon Diesel UST. October.

« ICES. 2001b. Site Mitigation Activities: Sulfuric Acid AST Removal. October.

o ICES. 2001c. Site Mitigation Activities: Trench Parcel. October.

» [ICES. 2002. Soil Sampling. January.

¢ ICES. 2002. Supplementary Site Investigation: Trench Parcel. July.

. Tables B-1, B-2, and B-3 in Appendix B present the metals, petroleum constituents, and VOCs &
| SVOCs, respectively, from soil samples collected from the Park Parcel. Tables B-4, B-5, and B-6 present
metals, petroleum constituents, and VOCs & SVOCs data, respectively, from groundwater samples
collected from the Park Parcel. Each data table contains statistical information, including maximum

detected concentrations, averages, standard deviation, and 95 UCL concentrations.

23 Selection of Chemicals of Potential Concern

The COPCs selected for further evaluation in the HHRA were media-dependent. The media of concern at
MCS and the Park Parcel are soil, groundwater, and air. Air was selected as a medium of concern due to
potential fugitive dust/particulate emissions and volatilization of volatile organic compounds from soil to

air.
Selection of COPCs involved three steps:
1. Media-specific chemicals detected in at least one sample were initially selected as COPCs.

. 2. The maximum and 95 UCL concentrations of detected chemicals were compared to Regional
Water Quality Control Board risk-based screening levels (RBSLs). Soil RBSLs for residential
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land use and groundwater RBSLs were obtained from Table B in Application of Risk-based
Screening Levels and Decision Making to Sites with Impacted Soil and Groundwater (RWQCB,
2001). These RBSLs apply to surface soil (<3 meters [9.8 feet] below ground surface) and

groundwater that is not a current or potential source of drinking water.

3. Detected chemicals that exceeded RBSLs were compared to background concentrations.
Background concentrations exist only for metals in soil. All background metal concentrations
were taken from a Lawrence Berkeley National Laboratory study (1995). In the case of arsenic, a
second value — taken from a study of San Francisco Bay sediments by Scott, Jenkins, Sanders,
and Associates (1994) — was also presented because of greater geographical relevance (i.e., study
had been conducted closer to the Site). Arsenic is known to be naturally elevated in California,

including the San Francisco Bay Area.

Detected chemicals with maximum or 95 UCL concentrations exceeding (1) soil or groundwater RBSLs
and (2} background concentrations were further evaluated quantitatively in the baseline risk assessment.

This section presents the results of COPC selection in MCS and the Park Parcel.

2.3.1  Marina Cove Subdivision
Soil

As shown in Table 1, chemicals detected in at least one soil sample at MCS included metals, petroleum
constituents, and VOCs & SVOCs. When the maximum and 95 UCL concentrations of detected
chemicals in soil were compared to RBSLs, arsenic, chromium, TPH-gasoline, benzene,
methylnaphthalene, naphthalene, and xylenes exceeded their respective soil RBSLs. The background
comparison indicated that arsenic and chromium in soil at MCS were below background concentrations.

As a result, these two metals were excluded from further evaluation.

The remaining chemicals that exceeded the RBSLs and background concentrations were further evaluated
quantitatively in the baseline risk assessment. Exceptions included TPH-gasoline and methylnaphthalene,
which could not be evaluated quantitatively due to lack of toxicity data. The COPCs in soil at MCS that

were evaluated quantitatively in the risk assessment included the following:

s Benzene
* Naphthalene
s Xylenes
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Groundwater

As shown in Table 1, chemicals detected in at least one groundwater sample at MCS included metals,
petroleum constituents, and VOCs & SVOCs. When the maximum and 95 UCL concentrations of
detected chemicals in soil were compared to RBSLs, barium, lead, nickel, zinc, TPH-gasoline, TPH-
diesel (maximum only), TPH-motor oil, benzene, 1,1-dichloroethane (1,1-DCAY), ethylbenzene
(maximum only), methylnaphthalene, naphthalene, toluene, and xylenes exceeded their respective

groundwater RBSLs.

These chemicals were further evaluated quantitatively in the baseline risk assessment. TPH-gasoline,
TPH-diesel, TPH-motor oil, and methylnaphthalene (a component of TPH-gasoline) were excluded as
COPCs because they could not be evaluated quantitatively due to lack of toxicity data. TPH consists of a
group of compounds for which specific toxicity data are not available. Certain toxic constituents of TPH
{for example, metals, methyl-tert-butyl ether (MTBE), benzene, toluene, ethylbenzene, and xylenes) were
evaluated. Based on the oral LDs, for methylnaphthalene, this compound is considered to be relatively
nontoxic (U.S. Department of Energy, 1989).

The COPCs in groundwater at MCS that were evaluated quantitatively in the risk assessment included the

following:

Barium

Lead (evaluated using LeadSpread, Version 7 [Cal EPA, 2000])
Nickel

Zinc

Benzene

1,1-DCA

Ethylbenzene

Naphthalene

Toluene

Xylenes

Air

Althoungh air samples were not collected from MCS, VOCs in air were modeled from VOC concentrations
in soil and groundwater. Specifically, the COPCs in air at MCS that were evaluated quantitatively in the
risk assessment included benzene, naphthalene, and xylenes in soil; and benzene, 1,1-DCA, ethylbenzene,

naphthalene, toluene, and xylenes in groundwater.
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. 2.3.2  Park Parcel

Soil

As shown in Table 2, chemicals detected in at least one soil sample at the Park Parcel included metals and
petroleum constituents. When the maximum and 95 UCL concentrations of detected chemicals in soil
were compared to residential RBSLs, arsenic, chromium, lead, and TPH-diesel {maximum only) exceeded
their respective soil RBSLs. The background comparison indicated that chromium in soil at the Park
Parcel was below the background concentration. As a result, chromium was excluded from further

evaluation.

Arsenic was further evaluated quantitatively in the baseline risk assessment. Lead was evaluated using
LeadSpread, Version 7 (Cal EPA, 2000). TPH-diesel could not be evaluated quantitatively due to lack of
toxicity data.

Groundwater

As shown in Table 2, chemicals detected in at least one groundwater sample at the Park Parcel included
. petroleum constituents. When the maximum and 95 UCL concentrations of detected chemicals in soil
were compared to RBSLs, TPH-gasoline, TPH-diesel, and xylenes (maximum only) exceeded their

respective groundwater RBSLs.

Only xylenes were further evaluated quantitatively in the baseline risk assessment. TPH-gasoline and

TPH-diesel could not be evalnated quantitatively due to lack of toxicity data.
Air

Although air samples were not collected from the Park Parcel, COPCs for air consisted of xylenes, the
VOC that had been selected as the COPC in groundwater.
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3.0 EXPOSURE ASSESSMENT

Following the selection of COPCs, an exposure assessment was conducted. U.S. EPA identifies three
components of an exposure assessment: (1) characterizing the exposure setting, (2) identifying exposure '
pathways, and (3) quantifying exposures. The exposure setting characterization includes a discussion of
current and future land use. The identification of potentially complete exposure pathways includes a
discussion of exposed populations, exposure pathways that may be complete, exposure scenarios, and
hypothetical receptors. The quantification of exposures includes the development of exposure point

concentrations and the estimation of chemical intakes.

31 EXPOSURE SETTING

This section describes the exposure setting associated with MCS and the Park Parcel.

3.1.1 Marina Cove Subdivision

MCS is located at 1801 Hibbard Avenue in Alameda, California. This area was formerly occupied by
Weyerhaeuser and was used for industrial purposes. It has since been rezoned for residential use and is
currently being redeveloped as a residential subdivision. Potentially exposed populations at MCS under
current and future land-use settings are construction workers during intrusive activities, resulting in direct
exposure to deep soils and groundwater; and single-family residents (adults and children) who may be

directly exposed to surface soils.

3.1.2 ParkParcel

The Park Parcel is located at 1521 Buena Vista Avenue in Alameda, California. This area was formerly
part of the Encinal Terminal and was used for industrial purposes. The Park Parcel is zoned for Planned
Unit Development (PUD). Potentially exposed populations at the Park Parcel under current and future
land-use settings are construction workers during intrusive activities, resulting in direct exposure to deep
soils and groundwater; and landscape maintenance workers and park visitors, who may be directly

exposed to surface soils.

3.2 EXPOSURE PATHWAYS

Mechanisms by which exposures may occur are called exposure pathways. EPA (1989) describes

exposure pathways in terms of four primary components:
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* A source and mechanism of chemical release
* Aretention or transport medium (or media, in cases involving media transfer of chemicals)

* A point of human (receptor) contact with the contaminated medium (known as the exposure

point)
*  An exposure route (such as ingestion) at the contact point

All four of these components must be present for a potential exposure pathway to be considered complete

and for exposure to occur.

3.2.1 Chemical Sources, Release Mechanisms, and Transport Media

The soil and shallow groundwater at the Site are the theoretical sources of release for the COPCs for
evaluating exposure in this HHRA. The selection of COPCs at MCS and the Park Parcel is described in
Section 2.2 of this HHRA. The soil and groundwater COPCs included metals, petroleum constituents,
and VOCs & SVOCs.

The COPCs include chemicals considered to be volatile and nonvolatile (metals). Some of the COPCs
adsorb to soil, and some are soluble in water. These varying properties indicate that several release
mechanisms may be applicable. COPCs in scil and groundwater could be released to air via
volatilization, then migrate into the breathing zone. Under certain soil intrusive activities, groundwater
may be available for direct contact. Nonvolatile COPCs sorbed to soil particles might be released to air if
the soil particles are suspended in air as dust. Volatile and nonvolatile COPCs sorbed to soil particles
might be subject to direct contact (i.e., incidental ingestion and dermal contact). Further discussion of
exposure pathways is presented in Section 3.2.4. Soil, groundwater, and air are retention or transport
media for the COPCs.

3.2.2 Potential Receptors

This risk assessment used hypothetical exposure cases called “receptors”. In general terms, receptors are
representative types of potentially exposed populations. Each receptor is evaluated based upon
hypothetical exposures developed from an assumed combination of site conditions, potential population
activity patterns, chemical properties, chemical distribution and concentrations, and exposure to the

chemical(s).
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In formal terms, receptors are sets of assumptions that describe “what if” scenarios, but are not actual
persons. The assumptions were intended to describe what EPA terms reasonable maximum exposure
{RME). Each receptor addresses several “what if”” questions that are unlikely to all apply to a single
individual. In this way, receptors provide a useful tool for addressing a number of issues at once;
however, they are not representative of what exposures might actually happen to any one individual and

are considered conservative points of reference.

As stated earlier, potentially exposed populations at MCS under current and future land-use settings are
construction workers during development and single-family residents (adults and children). Potentially
exposed populations at the Park Parcel under current and future land-use settings are construction workers
during development, landscape maintenance workers, and park visitors. This HHRA quantitatively

evaluated exposure to these receptors.

This risk assessment uses unique scenario- and site-specific assumptions as well as generic assumptions
to address the specific issues raised by the nature and distribution of the COPCs at MCS and the Park
Parcel, and the needs of this HHRA. The assumptions were intended to be conservative (overestirnating
actual exposure) in order to account for the uncertainties associated with them. Similarly, other
assumptions might be reasonable and justifiable for use in this or other exposure assessments. Further

detail regarding the receptors and assumed activities and exposure pathways is presented in Section 3.2.4.

3.2.3 Exposure Points

“Exposure point” describes a location or area, often hypothetical, at which receptors (e.g., humans) might
come in contact with one or more contaminated environmental media. The identification of exposure
points was based on future receptor activity patterns for a given area and on the relationship of these
activities to the distribution of contaminants in soil and groundwater. The primary assumption for this
HHRA is that there is a single exposure point and that a single representative exposure point

concentration (see Section 3.3) per chemical is used to estimate exposure. -

3.24 Exposure Routes and Pathways

Potential uptake routes for the hypothetical receptors were inhalation, ingestion, and direct dermal
contact. Because each receptor is assumed to be engaged in different activities under different exposure
conditions, media-specific complete exposure pathways are receptor-specific. Figures land 2 present the
conceptual site models for exposure to each receptor at MCS and the Park Parcel, respectively, under

current and future conditions. The following subsections present a description of assumed activities and
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complete exposure pathways. Exposure parameters used in the development of the estimates of exposure
and intake are discussed in Section 3.4. Tables C-1 (Appendix C) and D-1 (Appendix D) present
summaries of the exposure pathways evaluated for each receptor at MCS and the Park Parcel,

respectively.

Resident (MCS)

For the resident, it is assumed that the adult resident is a 30-year old receptor consisting of 6-years as a
child and 24 years as an adult; and the child resident is a 6-year old receptor. It is conservatively assumed
that limited direct soil contact is possible, and that fruit and vegetable gardening may be performed at

MCS. The exposure pathways considered complete for the adult and child residents include:
¢ Incidental ingestion of soil
* Ingestion of homegrown produce
s Direct dermal contact with soil
* Inhalation of VOCs released from soil and groundwater to indoor air

The exposure pathway for inhalation of airborne particles as dust in outdoor air was considered.
However, it was determined to be incomplete because only VOCs were selected COPCs in soil at MCS.
Inhalation of VOCs in outdoor air was not evaluated because of the limited amount of time that residents
are assumed to spend outdoors at MCS. Evaluation of the indoor air inhalation pathway was considered
to overestimate outdoar air exposure because of the more conservative assumptions associated with

_indoor air exposure.

No metals were identified as COPCs in soil at MCS. As a result, root uptake of contaminants in soil is
limited to VOCs, which are not likely to cause adverse health effects via the ingestion pathway. Asa
result, risk to residential receptors via the ingestion of homegrown produce exposure pathwhy was not

evaluated.

Construction Worker (MCS and Park Parcel)

For the construction worker, it is assumed that direct soil contact will occur during an assumed 1-year

construction period. Open soil and direct soil intrusion with heavy equipment is assumed, with temporary

Human Health Risk Assessment 18 SOMA 02-2325
Final Report March 21, 2003



removal of asphalt or other soil cover at the Site. Short-term exposure to shallow groundwater exposed

during excavation activities and dewatering may occur.

The exposure pathways considered complete for tﬁe construction worker include:
¢ Incidental ingestion of soil
¢ Direct dermal contact with soil
¢ Inhalation of airborne particles as dust (metals and other non-VOCs)
s Inhalation of VOCs released from soil to outdoor air
¢  Direct dermal contact with groundwater

¢ Inhalation of VOCs released from exposed groundwater to outdoor air

Landscape Maintenance Worker (Park Parcel)

For the landscape maintenance worker, it is assumed that work may be necessary in areas landscaped or
to be landscaped following redevelopment in the Park Parcel. Direct daily intrusive soil work is assumed.
It is assumed that the landscape maintenance worker is a full-time worker at the Site. The exposure

pathways considered complete for the landscape maintenance worker include:
e Incidental ingestion of soil
¢ Direct dermal contact with soil
.. Inhalétion of airborne particles as dust (metals and other non-VOCs)
» Inhalation of VOCs released from soil and groundwater to outdoor air

Park Visitor (Park Parcel)

For the park visitor, it is assumed that the receptor may visit the park 12 times a year for two hours each

time. The exposure pathways considered complete for the park visitor include:
¢ Incidental ingestion of soil

* Direct dermal contact with soil
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* Inhalation of airborme particles as dust (metals and other non-VQCs)

¢ Inhalation of VOCs released from scil and groundwater to outdoor air

33 EXPOSURE POINT CONCENTRATIONS

. Inrisk assessments, exposure point concentrations (EPC) are the chemical concentrations to which the

receptors (e.g., humans) are assumed to be exposed. Representative concentrations were developed from
the chemical data to identify soil and groundwater EPCs. The EPCs of COPCs in air were modeled from
the soil and groundwater EPCs. Soil EPCs were used to calculate chemical intake estimates for soil
incidental ingestion and soil dermal contact exposure pathways, as well as for the two soil to air exposure
pathways: the inhalation of VOCs and the inhalation of airborne particles as dust. Groundwater EPCs
were used to calculate chemical intake estimates for inhalation of VOCs and for direct dermal contact (for
the construction worker receptor). Tables C-2 (Appendix C) and D-2 (Appendix D) summarize the EPCs
for soil at MCS and the Park Parcel, respectively. Tables C-3 (Appendix C) and D-3 (Appendix D)
summarize the EPCs for groundwater at MCS and the Park Parcel, respectively. Tables C-4 (Appendix
C) and D-4 (Appendix D) summarize the air EPCs from groundwater for the construction worker receptor
and the landscape maintenance worker receptor at MCS and the Park Parcel, respectively. Details

regarding calculation of air EPCs are presented in Section 3.3.2.

3.3.1 Representative Concentrations

The maximum detected concentration and 95 UCL concentration for each COPC were used in the risk
calculations to provide a range of excess cancer and non-cancer risk estimates contributed by each
chemical. The use of sample results reported as not detected was conducted according to U.S. EPA.
One-half of the sample quantitation limit (SQL) was used as a proxy concentration for samples reported
as not detected (U.S. EPA 1989).

332 A EPCs

Volatile COPCs may be released as vapors from soil and/or groundwater and diffuse through the pore
spaces in subsurface soil and into indoor and outdoor air, to which exposure might occur. For the
construction worker receptor, volatile COPCs may be released as vapors from exposed groundwater. For
VOCs; the evaluation of inhalation exposures was limited to volatile emissions (exclusion of airborne
particulate exposures) because the airborne particulate exposures for VOCs in soil would be insignificant

as compared to the volatile emissions exposure. VOCs were considered to be chemicals having a Henry’s
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constant greater than 1E-05 atm-m’/mole, a vapor pressure greater of 0.001 mm Hg or higher, and a
molecular weight less than 200 grams per mole. The following subsections outline the methods used to
estimate air EPCs. A lot size of 484 square meters (approximately 1/10 acre) was assumed, based on the

typical size of lots at MCS.

Outdoor Air EPCs from Soil

Air EPCs for VOCs that may be released to the air from soil to outdoor air (for the construction worker
receptor and the landscape maintenance worker receptor) were estimated using chemical-specific
volatilization factors (VF) and corresponding soil EPCs. The volatilization factors for the soil COPC
VOCs were derived from values presented in the U.S. EPA Region IX Preliminary Remediation Goals
(U.S. EPA 2000), which were derived from equations presented in the U.S. EPA Soil Screening Guidance
(U.S. EPA 1996). The equations are based upon the volatilization model developed by Jury et. al. (1984).
Tables C-2 (Appendix C) and D-2 (Appendix D) include the chemical-specific VFs for the COPCs at
MCS and the Park Parcel, respectively.

Outdoor Air EPCs from Exposed Groundwater

Air EPC for VOCs that may be released to the air from exposed groundwater to outdoor air (for the
construction worker receptor) were estimated by using a mass transfer equation (U.S. EPA 1993) to
estimate the exposed water emission rate to the air and estimating the vapor concentrations in outdoor air.

The emission rate was calculated as follows:

ER = SA x Cwaterx K x CF (3-1)

where:
ER = Emission rate at the surface (milligrams per second)
SA = Surface area of water, assumed to be 484 square meters (approximately 1/10 of
an acre), equivalent to a standard lot at MCS
Cwater =  Groundwater EPC (milligrams per liter)
CF =  Conversion factor 1E+01 liters per cubic centimeter multiplied by square
centimeters per square centimeters
K = Overall mass transfer coefficient (centimeters per second), calcﬁlated as follows:
VK= 1/kl+({(RXTWHxKg) (3-2)
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where:

kl =  liquid mass transfer coefficient of compound (centimeters per second), calculated
R =  Ideal gas constant 8.2E-05 atﬁmspheres— cubic meters per mol-degrees Kelvin

T =  Temperature in degrees Kelvin, assumed to be 298

H =  Chemical-specific Henry’s constant (atmospheres per cubic meter per mole)

Kg =  (as phase mass transfer coefficient of all compounds (centimcfers per second)

(U.S. EPA 1993)

The vapor concentration in the breathing zone was estimated my using a near field box model (GRI

1988). The near field box model is a representation of the space within which vapor emissions from a

~ source area are mixed with ambient air. The calculation of the vapor concentration in the breathing zone

was as follows;

Ca = ER/(W x Hx WS) (3-3)

where:

Ca = Vapor concentration in the breathing zone in milligrams per cubic meter
(calculated)
ER =  Emission rate to the surface (milligrams per second), calculated from Equation 3-
2
W =  Width of the area perpendicular to wind direction (equivalent to be one side of a
484 square meter [1/10 acre] lot at MCS, equal to 22 meters)
H =  Mixing height, assumed to be 1.5 meters
WS = Average wind speed in the mixing zone, assumed to be 3.88 meter per second
(NOAA 2002)

Table C-4 presents the equation parameters and the chemical-specific estimates of outdoor air EPCs from

exposed groundwater for the construction worker.
QOutdoor Air EPCs from Subsurface Groundwater

Air EPCs for VOCs that may be released to the air from groundwater to soil pore spaces to outdoor air
(for the landscape maintenance worker receptor) were estimated by calculating chemical partitioning from
groundwater, the vapor emission rate through the soil to the surface, and the vapor concentrations in

outdoor air. In the partitioning equation used to estimate the chemical vapor concentration at the source,
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the groundwater EPC is multiplied by the chemical-specific dimensionless Henry’s Law constant. This

assumes the maximum amount of chemical that can physically volatilize from groundwater will volatilize,

without taking into account adsorption of a chemical to particulates in the groundwater or other factors

that may retard volatilization. The rate of vapor migration through soil was estimated using a modified
Farmer’s emission rate calculation (U.S. EPA 1988 and U.S. EPA 1990). This calculation incorporates

the following assumptions:

¢+ No chemical degradation

¢ Noremoval by leaching or other processes

* No adsorption to soil

» No capillary zone to retard vapor transport

» Constant source over time

®  Zero concentration at the surface (maximizing the concentration gradient driving diffusion)

The emission rate was calculated as follows:

ER = (A x Cvapor — Csurface) x Deffx CF)/L.  (3-3)

where:
ER Emission rate at the surface (milligrams per second)
A Cross sectional area available for diffusion, assumed to be 484 square meters
(equivalent to the area of a standard lot at MCS, approximately 1/10 of an acre)
Cvapor Chemical vapor concentration in soil at the source (milligrams per cubic meter),
calculated from the groundwater concentration
Csurface Chemical vapor concentration in soil at the surface (milligrams per cubic meter),
assumed to be 0.
Deff Effective diffusion coefficient in air at 25 degrees Celsius (square centimeters per
second), calculated as Deff = Dair x (Pa>*/Pt*) (Millington & Quirk, 1961)
L Length of flow from groundwater, assumed to be the shallowest reported depth to
groundwater (2.12 feet or 0.65 meter)
CF Conversion factor 1E-04 square meters per square centimeters
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The vapor concentration in the breathing zone was estimated my using a near field box model (GRI
1988). The near field box model is a representation of the space within which vapor emissions from a
source area are mixed with ambient air. The calculation of the vapor concentration in the breathing zone

was as follows:

Ca = ER/(Wx Hx WS) (34)

where:

Ca = Vapor concentration in the breathing zone in milligrams per cubic meter
(calculated)

ER =  Emission rate to the surface (milligrams per second), calculated from Equation’
3.3

w =  Width of the area perpendicular to wind direction (equivalent to be one side of a
484 square meter [1/10 acre] lot at MCS, equal to 22 meters)

H =  Mixing height, assumed to be 1.5 meters

WS =  Average wind speed in the mixing zone, assumed to be 3.88 meter per second
(NOAA 2002)

Table C-4 presents the equation parameters and the chemical-specific estimates of outdoor air EPCs from

groundwater for the landscape maintenance worker.
Indoor Air EPCs for VOCs

An electronic copy (U.S. EPA 2001) of the Johnson and Ettinger model (1991) was used to estimate
indoor air concentrations of VOC vapors from soil and groundwater. The Soil Screen Model (Version
2.3) and the Groundwater Screen Model (Version 2.3) were used. Although the models provide a
calculation of the excess cancer risk and non-cancer hazard, the models were only used to derive the
estimated air concentrations in a building (the indoor air EPC for VOCs). Site-specific key parameters

used in the models are presented in Table E-1 and include the following:

L =  Depth below grade to bottom of enclosed space floor, 15 centimeters

L, =  Depth below grade to top of contamination, assumed to be 91.44 (3 feet), based
on the shallowest soil sample in which at least one VOC was detected

Lwr =  Depth below grade to water table, assumed to be 182.88 cm (6 feet), based on the
' 95 UCL of historical groundwater sampling depths

S0il Type Vadose zone SCS soil type, assumed to be “SCL” (sandy clay loam)
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P = Vadose zone bulk density, assumed to be 1.7 grams per cubic centimeter
n’ =  Vadose zone soil total porosity, assumed to be 0.38 (unitless)
8,” =  Vadose zone soil water-filled porosity, assumed to be 0.12 cubic centimeters per

cubic centimeter
£’ = Vadose zone s0il organic carbon fraction, assumed to be 0.002 (unitless)

Qsigg =  Building ventilation rate for a residential building assumed to be 2.5E+05 cubic
centimeters per second, equivalent to 2 indoor air exchanges per hour (RWQCB
2001 and City of Qakland 1999)
Soil and groundwater EPCs were used as the initial concentrations and the calculated infinite source
building concentrations were used as the indoor air EPCs. Tables C-2 and C-3 (Appendix C) present the
EPCs and the calculated indoor air EPCs for VOCs in soil and groundwater at MCS, respectively. The

Johnson and Ettinger model spreadsheets are included in Appendix E.

Air EPCs Based Upon Fugitive Dust Emissions

In order to derive the EPCs in air from fugitive dust emissions, particulate emission factors (PEF) were
applied to the non-VOC (metals and selected organic compounds) soil EPCs. The PEF is intended to
relate the concentration of a chemical in soil to the concentration of the chemical in airborne dust. For the
residential receptor, a PEF of 1.32E+09 m’/kg was used. This value is derived from the U.S. EPA Soil
Screening Guidance (U.S. EPA 1996). The emission part of the PEF is based on the “unlimited
reservoir” model from Cowherd et al. (1985) developed to estimate particulate emissions due to wind
erosion, for a typical hazardous waste site where surface contamination provides a relatively continnous

and constant potential for emission over an extended period of time.

For the construction worker and landscape maintenance worker, a different PEF was used to derive the
EPCs in air from fugitive dust .emissions. The PEF (1.44E+06 m’/kg) is derived from a “Dust Emission
Factor” of 1.2 tons per month per acre developed by U.S. EPA (1974, 1985a,b). The Dust Eﬁﬁssion
Factor is based on field studies at apartment complex and commercial center developments in semiarid

arcas.

3.4 CHEMICAL INTAKE ESTIMATES

Estimates of exposure (chemiczﬂ daily intake) were based on the COPC EPCs (Section 3.3) and scenario-

specific assumptions and intake variable values. A chemical daily intake is an estimate of the amount of
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chemical that might be taken into the human body. These chemical daily intakes were used to estimate

potential cancer risks and risk of adverse non-cancer health effects.

A chemical intake is expressed as milligrams of chemical per kilogram body weight per day (mg/kg-day)
and is for each exposure scenario. EPA-derived exposure algorithms were used to estimate the chemical

intakes for each route of exposure.

The exposure variable values used in the pathway-specific equations were based on a series of reported

and assumed factors regarding potential land use patterns at the Site. Exposure variables also accounted
for a number of physiclogical factors such as daily breathing rate and surface area of exposed skin. The
exposure variables used for this evaluation are consistent with DTSC and EPA guidance. The following

documents were consulted in the selection of exposure variables for the Soil OU HHRA:

» Cal EPA 1994. Preliminary Endangerment Assessment Guidance Manual. January.

* DTSC. 1992. Supplemental Guidance for Human Health Multimedia Risk Assessments of
Hazardous Waste Sites and Permitted Facilities. July.

¢ DTSC. 2000. Guidance for the Dermal Exposure Pathway. Draft Memorandum from S. DiZio,
M. Wade, and D. Oudiz to Human and Ecological Risk Division. January 17.

* US.EPA. 1991. Risk Assessment Guidance for Superfund, Vol. [ - Human Health and
Evaluation Manual Supplemental Guidance, Standard Default Exposure Factors. Interim Final.
OSWER Directive 9285.6-03. March.

e U.S. EPA. 1997a. Exposure Factors Handbook. Volume I, General Factors. Office of Research
and Development.

* US. EPA. 1999. Exposure Factors Handbook. Office of Research and Development. February.

e US. EPA. 2001. Supplemental Guidance for Developing Soil Screening Levels for Superfund
Site. Solid Waste and Emergency Response. Peer Review Draft. March.

¢ Holmes et. al. 1999. Field Measurement of Dermal Soil Loadings in Occupatlonal and
Recreational Activities. Environmental Res. 80:148-157.

* Kisselet. al. 1996. Field Measurement of Dermal Soil Loading Attributable to Various
Activities: Implications for Exposure Assessment. Risk Analysis. 16(1), 115-126.
For soil adherence factors, empirical data (i.e., Holmes et. al. 1999 and Kissel et. al. 1996) were used to
select the values used in the HHRA. For example, the soil adherence factor for children was based upon a
geometric mean of the soil loading observed in children in daycare facilities. Tables C-5 (Appendix C)
and D-5 (Appendix D) present the exposure variables assumed for each receptor at MCS and the Park
Parcel, respectively.
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. In order to estimate intake for each receptor, exposure factors were developed for each receptor for each
exposure pathway evaluated in the HHRA. Tables C-5 (Appendix C) and D-5 (Appendix D) present the
exposure factors for MCS and the Park Parcel, respectively. These factors were multiplied by the
corresponding soil, groundwater, or air EPC to yield the intake for the given receptor. For the dermal
contact intakes, additional factors included in the estimate of intake included chemical-specific soil
dermal absorption factors (Cal EPA 1994b) for dermal contact with soil and water permeability factors
for dermal contact with water (EPA 1992). The soil dermal absorption factors are presented in Tables C-
6 (Appendix C) and D-6 (Appendix D) for MCS and the Park Parcel. The water permeability factors are
presented in Tables D-7 (Appendix D) and D-7 (Appendix D) for MCS and the Park Parcel. Formulas for
estimating the chemical daily intakes for each receptor evaluated in the HHRA are included in Tables C-8
(Appendix C) and D-8 (Appendix D) for MCS and the Park Parcel, respectively.
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4.0 TOXICITY ASSESSMENT

The toxicity assessment for the HHRA included the identification of the toxicity values (RfDs and SF)
used to characterize non-cancer health effects and cancer risk, re3pec€ively. Tables C-9 (Appendix C) and

D-9 (Appendix D) presents the toxicity values used for MCS and the Park Parcel, respectively.

4.1 Reference Doses

The potential for non-cancer health effects resulting from exposure to chemicals was assessed by
comparing an exposure estimate (intake) with an RfD. RiDs represent average daily intakes (expressed as
-mg/kg-day), which are expected to be without appreciable risk of adverse health effects to humans

(including sensitive populations) during a lifetime of exposure (for chronic RfDs).

The RfDs are specific to the chemical, exposure route, and duration. Separate RfDs were available to
evaluate oral and inhalation exposures. Inhalation RfDs may be cited as reference concentrations (RfCs),
expressed as micrograms per cubic meter (pg/m’). Unless already presented as inhalation slope factors,
RfCs were converted to RfDs by dividing the RfC by 70 kilograms (an assumed body weight),
multiplying by the assumed inhalation rate of 20 cubic meters per day (m’/day), and converting the
chemical mass units from micrograms to milligrams. For this assessment, oral Rﬂ)s- were used to assess
dermal exposures in the absence of route-specific dermal RfDs (EPA 1989). The following are the

primary sources of RfDs, presented in order of preference:

* EPA’s Integrated Risk Information System (IRIS), an on-line database that contains current
health risk and regulatory information for a large number of chemicals (EPA 2002)

* EPA Region 9 table of preliminary remediation goals (PRG) (EPA 1999a), EPA Region 9
lists the sources of these additional values as the National Center for Environmental
Assessment (NCEA)

* Health Effects Assessment Summary Tables (HEAST), published periodically by the EPA
(1997b)

¢ Cal EPA’s chronic reference exposure levels (RELs) (Cal EPA 1997)

Cal EPA REL:s are air concentrations expressed 2s micrograms per cubic meter (4g/m’). The RELs were

converted to RfDs by dividing the REL by 70 kilograms (an assumed body weight), multiplying by the
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assumed inhalation rate of 20 cubic meters per day (nr'/day), and converting the chemical mass units from

micrograms to milligrams,

4.2 Slope Factors

EPA has developed SFs for the oral and inhalation routes for chemicals that are known or potential
human carcinogens. EPA (1989) defines a SF as a plausible upper-bound estimate of the probability of a
carcinogenic response in human populations per unit intake of a chemical (averaged over an expected

lifetime of 70 years).
The following are the primary sources of SFs, presented in order of preference:

¢ Cal EPA cancer potency factors on-line at

hitp://www.oehha.ca.gov/risk/chemicalDB/index.asp

# (Cal EPA cancer potency factors (Cal EPA 1994)

e EPA’s Integrated Risk Information System (IRIS), an on-line database that contains current
health risk and regulatory information for a large number of chemicals (EPA 2002)

¢ EPA Region 9 table of preliminary remediation goals (PRG) (EPA 1999a), EPA Region 9
lists the sources of these additional values as the National Center for Environmental
Assessment (NCEA)

¢  Health Effects Assessment Summary Tables (HEAST), published periodically by the EPA
(1997b)

In cases in which SFs were available from both Cal EPA (1994) and IRIS (EPA 2002), the Cal EPA value

was used.

4.3 Route-to-Route Extrapolation

For some chemicals, toxicity values have not been developed for either the oral or inhalation exposure
pathways. In some cases, route-to-route extrapolations are performed. This probess involves using a
toxicity value developed for one route of exposure (e.g., ingestion) and applying it to another (e.g.,
inhalation). Under this approach, it is assumed that the toxicity between the two pathways of exposure is

identical. Route-to-route extrapolations were performed as follows:
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. e  When an oral RED/CSF was available but no inhalation RED/CSF was available, the oral
RID/CSF was adopted as the inhalation RfD/CSF; or

®  When an inhalation RfD/CSF was available but no oral Rfo CSF was available, the
inhalation RfD/CSF was adopted as the oral RfD/CSF

* Route-to-route extrapolations were performed for organic compounds only, not metals.

No conversion for gastrointestinal bicavailability was made for the route-to-route extrapolations.
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5.0 RISK CHARACTERIZATION

The risk characterization included an estimate of the potential theoretical excess lifetime cancer risks and
the risk of adverse non-cancer health effects attributable to potential exposure to COPCs in soil and
groundwater for each of the receptors. The excess cancer risks and non-cancer hazard indices estimated
for potential exposure to the soil and groundwater COPCs to the receptors evaluated under the various
exposure scenarios for each complete exposure pathway are presented in Tables C-10 through C-15
(Appendix C) and Tables D-10 through D-15 (Appendix D) for MCS and the Park Parcel, respectively.
Chemical-specific summaries of the excess cancer risks and non-cancer hazards at MCS and the Park
Parcel are presented in Tables 3 and 4, respectively. The methodology used for the risk characterization
is presented in Sections 5.1 and 5.2 followed by the results of the risk characterization for each exposure

scenario.

5.1 Cancer Risk Calculation Methodology

Cancer risks associated with exposure to COPCs classified as carcinogens were characterized as an
estimate of the probability (risk) that an individual will develop cancer over a lifetime as a direct result of
exposure to potential carcinogens (EPA 1989). This estimated theoretical excess risk was expressed as a
unitless probability. For example, a cancer risk of 1 x 10” indicates an individual has a one-in-one
hundred thousand probability of developing cancer during a 70-year lifetime as a result of the assumed
exposure conditions. For COPCs that are classified as carcinogens, the cancer risks resulting from

exposure to area COPCs were estimated using the following three steps:

First, to derive a cancer risk estimate for a single chemical and pathway for a given media , the chemical

intake was multiplied by the chemical-specific SF:
Chemical — Specific Cancer Risk = Intake (mg/kg/day)xSF (mglkg/! a!ay)_1 5-1)

Second, to estimate the cancer risk associated with exposure to multiple carcinogens for a single exposure
pathway for a given media, the individual chemical-specific cancer risks was assumed to be additive, as

follows:

Pathway — Specific Cancer Risk =3, Chemical ~ Specific Cancer Risk (5-2)
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Third, pathway-specific risks were then summed to estimate the total excess cancer risk for the given

media.
Total Cancer Risk =3, Pathway — Specific Cancer Risk (5-3)

The total excess cancer risk for each media was then summed to yield the total soil and groundwater

excess cancer risks.

5.2 Non-cancer Health Effects Calculation Methodology

The potential for exposure to result in non-cancer adverse health effects was evaluated by comparing the
intake estimate with an RfD). When calculated for a single chemical for a given media, this comparison
yielded a ratio termed the HQ:

Pathway-Specific Hazard Quotient (HQ)= Intake (mg/kg-day) (5-4)
RfD (mg/kg-day)

To evaluate the potential for non-cancer adverse health effects from exposure to multiple chemicals, the

HQs for all chemicals were summed for a given media, yielding an HI as follows:
Pathway - Specific Hazard Index(HI) = 3, Pathway - Specific HQ (5-5)

Pathway-specific Hls for a given media were then summed to estimate a total HI for a given media for

each receptor.
Total Hazard Index(HI) = 7, Pathway - Specific HI (5-6)

The Total HI for each media was then summed to yield the total soil and groundwater HI. The total HI
reflects an assumption, generally considered to be conservative, that the effects of the different chemicals
are additive. When the total HI exceeds 1, further evaluation in the form of a segregation of HI analysis
was performed to determine whether non-cancer health hazards are a concern at the area (EPA 1989).
This is done because the non-cancer adverse health effects of chemicals with different target organs are
generally not additive. The exception to implementation of a segregation of HI is when individual hazard

quotients exceed a value of 1.
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For the resident receptor, although an HI is calculated for an adult and child, the child HI is used to
evaivate the resident receptor because the child HI is much higher than the adult HI due to relatively low
body weight of the child. The lower body weight of the child resident receptor increases the calculated
intake per mass of body weight, resulting in a higher estimate of non-cancer hazard than the adult resident

receptor.

5.3 Blood Lead Calculation Methodology

Non-cancer health effects associated with exposures to lead were evaluated using the Cal EPA blood-lead
model called “Leadspread”, Version 7 (Cal EPA, 2000). This is done because most human health effects
data are based on blood-lead concentrations rather than on the external dose. The model was used to
calculate a blood-lead level in the residential and construction worker receptors at MCS and construction
worker, landscape maintenance worker, and park visitor receptors at the Park Parcel, which then may be
compared to the target blood-lead level of 10 micrograms per deciliter (ug/dL) of blood. At MCS, the
homegrown produce input value was set at the model defanlt value of 7% for the residential receptors. At
the Park Parcel, the assumption was made that no homegrown produce would be planted or consumed.
For the purposes of reporting in the risk assessment, the calculated blood-lead level at the 99th percentile
is used for each receptor. Exposure factors used in the blood-lead calculations are presented in

Appendix F.

U.S. EPA has determined that lead exposure can result in neurotoxic and developmental effects. The
primary receptors of concern are children, whose nervous systems are undergoing development and who
also exhibit behavioral tendencies that increase their likelihood of exposure. These effects, which may
oceur at exposures so low that they may be considered to have no threshold, are dependent on the blood-
lead level. U.S. EPA views it to be inappropriate to develop noncarcinogenic “safe” exposure levels (e.g.,
RfDs) for lead. Instead, a mode! is used that relates measured lead concentrations in the environmental

media with an estimated blood-lead level.
54 Risk Characterization Results

The risk characterization includes estimates of theoretical soil and groundwater excess cancer risks and
risk of adverse non-cancer health effects for each of the receptors. Tables 3 and 4 present summaries of
the risk characterization results at MCS and the Park Parcel, respectively. Appendix C and D of this
HHRA includes the risk calculation tables for each of the receptors at MCS and the Park Parcel,
respectively. A range of the calculated risk estimates are presented below, based on maximum and 95
UCL EPCs.
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A cancer risk of 1E-06 is generally considered a regulatory target (i.e., total excess cancer risk less than
1E-06 would not be considered significant). A non-cancer hazard greater than 1 indicates a potential for

adverse non-cancer health effects to occur.

54.1 Resident Receptor (MCS)

For excess cancer risks, the adult and child estimates were summed to yield estimates of total excess
cancer risk for the resident. For the adult resident receptor, the soil excess cancer risk was 3E-06, based
on maximum and 95 UCL EPCs. For the child resident receptor, the soil excess cancer risk was 2E-06,

based on maximum and 95 UCL EPCs. The total resident excess cancer risk for soil was 5E-06.

For the adult resident receptor, the groundwater excess cancer risks were 3E-00 and 4E-035, based on the
95 UCL and maximum EPCs, respectively. For the child resident receptor, the groundwater excess
cancer risks were 2E-06 and 2E-03, based on the 95 UCL and the maximum EPCs, respectively. The
total resident excess cancer risks for groundwater were 5E-06 and 6E-05, based on the 95 UCL and
maximum EPCs, respectively. The total soil and groundwater excess cancer risks for the resident
receptor were 9E-06 and 7E-05, based on the 95 UCL and maximum EPCs, respectively. These excess
cancer risks for the resident receptor are greater than the regulatory target of 1E-06.

Benzene was the risk driver via the indoor air inhalation pathway. It should be noted, however, that
benzene was detected at elevated concentrations in a clustered “hotspot” area comprised of three former
monitoring well locations (MW-2, MW-3, and MW-3B), outside the boundary and to the east of MCS Lot
#10, in Ohlone Street. This benzene “hotspot” area appears to be isolated because benzene concentrations
from samples collected from other parts of MCS are at least one order of magnitude lower. As a result,
the EPCs used for benzene in the HHRA may have been biased high and may not appropriately represént
conditions in the rest of the Site. Furthermore, the age of the data creates an uncertainty because the
current concentration of benzene in soil and groundwater may have markedly reduced over time due to
natural attenuation. Exclusion of the “hotspot” data from the cancer risk calculations resulted in a
decrease in total resident excess cancer risk estimates from 5E-06 to 8E-07 for soil, and from 6E-05 to
5E-07 for groundwater, based on 95 UCL concentrations. The total resident soil and groundwater excess

cancer risk estimates decreased from 7E-05 to 1E-06, based on 95 UCL concentrations.

The soil and groundwater Hls for the adult resident receptor and the soil HI for the child resident recei:tor
were less than the regulatory HI target of 1. The groundwater His for the child resident receptor were 0.1
and 2 based on the 95 UCL and maximum EPCs, respectively. The total soil and groundwater His for the
resident receptor, based on 95 UCL and maximum EPCs, were 0.3 and 2, respectively, the latter of which
is greater than the regulatory HI target of 1. A target organ analysis was not conducted because the HI
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exceedence was due to benzene. As stated above, elevated concentrations of benzene was detected in a
clustered “hotspot’ area outside the boundary and to the east of MCS Lot #10, in Ohlone Street. As a
result, the EPCs used for benzene in the HHRA may have been biased high and may not appropriately
represent conditions in the rest of the Site. Furthermore, the age of the data creates an uncertainty
because the current concentration of benzene in soil and groundwater may have markedly reduced over
time due to natural attenuation. Exclusion of the “hotspot” data from the non-cancer hazard
calculations resulted in a decrease in total soil and groundwater HI from 2 to 0.2, based on maximum

concentrations.

Tables C-10 and C-11 (Appendix C) present the soil and groundwater calculations for the adult resident
receptor, respectively. Tables C-12 and C-13 (Appendix C) present the soil and groundwater calculations
for the child resident receptor, respectively.

The estimated blood lead values for the adult and child resident receptors at the 99™ percentile ranged
from 2.5 to 3.3 pg/dL and 4.9 to 8.0 pg/dL, respectively, all of which are below the target blood lead
value of 10 ug/dL for adverse health effects. The blood-lead calculations are presented in Appendix F.

5.4.2 Construction Worker Receptor (MCS and Park Parcel)

MCS

For the construction worker receptor, the soil excess cancer risks were SE-09 and 5E-08, based on

95 UCL and maximum EPCs, respectively. The groundwater excess cancer risk were SE-06 and 6E-06,
based on 95 UCL and maximum EPCs, respectively. The total soil and groundwater excess cancer risks
for the construction worker receptor, based on 95 UCL and maximum EPCs, respectively, were SE-06
and 6E-06, which are greater than the regulatory target of 1E-06.

Benzene was the risk driver via the dermal and outdoor air inhalation pathways. As stated earlier, it
should be noted that benzene was detected at elevated concentrations in a clustered “hotspot” area
comprised of three former monitoring wel] locations (MW-2, MW-3, and MW-3B), outside the boundary
and to the east of MCS Lot #10, in Ohlone Street. This benzene “hotspot” area appéars to be isolated
because benzene concentrations from samples collected from other parts of MCS are at least one order of
magnitude lower. As a result, the EPCs used for benzene in the HHRA may have been biased high and
may not appropriately represent conditions in the rest of the Site. Furthermore, the age of the data creates
an uncertainty because the current concentration of benzene in soil and groundwater may have markedly

reduced over time due to natural attenuation.
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The soil non-cancer HI was less than the regulatory HI target of 1. The groundwater non-cancer Hls were
1 and 2, based on the 95 UCL and maximum EPCs, respectively, which are greater than the regulatory HI

target of 1. A target organ analysis was not conducted because the HI exceedence was due to benzene.

Tables C-14 and C-15 (Appendix C) present the soil and groundwater calculations for the construction

worker receptor, respectively.

The estimated blood lead values for the construction worker receptor at the 99™ percentile ranged from
2.4 to 3.0 ug/dL, which is below the target blood lead value of 10 ug/dL for adverse health effects. The
blood-lead calculations are presented in Appendix F.

Park Parcel

For the construction worker receptor at the Park Parcel, the soil excess cancer risks were 1E-07 and
4E-07, based on the 95 UCL and maximum EPCs, respectively, which is less than the regulatory target of
1E-06. Cancer risk was not evaluated in groundwater because no carcinogens were identified in
groundwater. The soil and groundwater non-cancer Hls were less than the regulatory HI target of 1.
Tables D-10 and D-11 (Appendix D) present the soil and groundwater calculations for the construction

worker receptor, respectively.

The estimated blood lead values for the construction worker receptor at the 99™ percentile ranged from
2.8 to 4 pg/dL, which is below the target blood lead value of 10 pg/dL. for adverse health effects. The

blood-lead calculations are presented in Appendix F.

5.4.3 Landscape Maintenance Worker Receptor (Park Parcel)

For the landscape maintenance worker receptor, the soil excess cancer risks were 75-07 and 2E-06, based
on the 95 UCL and maximum EPCs. The soil excess cancer risk, based on the maximum EPC, is greater
than the regulatory target of 1E-06. Arsenic was the risk driver via the incidental ingestion exposure
pathway but was detected in only one sample at sampling location P-2 at a depth of 1.5 feet bgs.
Exposure at that depth is not anticipated under a landscape maintenance worker scenario. Cancer risk
was not evaluated in groundwater because no carcinogens were identified in groundwater. The soil and
groundwater non-cancer HIs were less than the regulatory HI target of 1. Tables D-12 and D-13
(Appendix D) presents the soil and groundwater calculations for the landscape maintenance worker

Teceptor,
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The estimated blood lead values for the landscape maintenance worker receptor at the 99" percentile
ranged from 2.8 to 4.0 ug/dL, which is below the target blood lead value of 10 pg/dL for adverse health
effects. The blood-lead calculations are presented in Appendix F.

5.4.4 Park Visitor Receptor (Park Parcel)

For the park visitor receptor, the soil excess cancer risks ranged from 2E-07 to 4E-07, which are less than
the regulatory target of 1E-06. Cancer risk was not evalvated in groundwater because no carcinogens
were identified in groundwater. The soil and groundwater non-cancer HIs were less than the regulatory
HI target of 1. Tables D-14 and D-15 (Appendix D) present the soil and groundwater calculations for the

park visitor receptor.

The estimated blood lead values for the park visitor receptor at the 99™ percentile was 2.1 pug/dL, based
on maximum and 95 UCL EPCs, which is below the target blood lead value of 10 pg/dL for adverse
health effects. The blood-lead calculations are presented in Appendix F.
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6.0 QUALITATIVE UNCERTAINTY EVALUATION

Some uncertainties are inherent in the estimates of potential soil excess cancer risk and non-cancer health
hazard presented in this document. The uncertainties fall into two categories, including uncertainties
associated with the general risk assessment methodologies and uncertainties uniquely associated with this

HHRA. The following subsections present information related to these uncertainties.

The net effect of these uncertainties is expected to be to yield an overestimate of risks. Even considering
the few uncertainties contributing to a small underestimate of risk, the compounding conservatism in the

HHRA process is expected to negate the assumptions that may lead to underestimating risks.
6.1 Data Evaluation

The soil and groundwater data used in the HHR A were derived from both historical and recent
investigations. At MCS and the Park Parcel, the concentrations of COPCs that exceeded the RBSL
screening were associated with samples that had been collected up to 11 years ago. For example, there is
a noticeable decreasing trend in benzene concentrations reported from groundwater monitoring well
MW-3 (later replaced by MW-3B) from the time it was first sampled in February, 1994 (3900 ug/L),
until August, 1998 (99.3 ug/L). The age of the data creates an uncertainty because the current
concentration of COPCs in soil and groundwater may have markedly reduced over time due to natural
attenuation. For example, TPH, which could not be evaluated quantitatively in the HHRA due to lack of
toxicity data, is known to biodegrade in the natural environment. Also, some chemicals such as VOCs
were analyzed in groundwater but not in soil. As a result, some of the data used in the HHRA may not

appropriately represent current conditions at the Site.

Furthermore, benzene in soil and groundwater at MCS and arsenic in soil at the Park Parcel, the primary
risk drivers in the HHRA, were detected at elevated concentrations in “hotspots” or clustered in isolated
areas. Benzene was detected at elevated concentrations in a clustered “hotspot™ area comprised of three
former monitoring well locations (MW-2, MW-3, and MW-3B), outside the boundary and to the east of
MCS Lot #10, in Ohlone Street. This benzene “hotspot” area appears to be isolated because benzene
concentrations from samples collected from other parts of MCS are at least one order of magnitude lower.
Similarly, arsenic was detected slightly above background concentrations in only one sample collected at
sampling location P-2 in the Park Parcel. The presence of arsenic in this sample appears to be isolated
since arsenic concentrations from other samples collected at the Park Parcel are within natural
background concentrations. As a result, the EPCs used for these two COPCs in the HHRA may have

been biased high and may not appropriately represent conditions in the rest of the Site.
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Arsenic is also known to be naturally elevated in the San Francisco Bay Area. The presence of arsenic at

background or slightly higher than background at the Park Parcel may represent this natural phenomenon.

6.2  Selection of Exposure Pathways

The exposure pathways quantified in this risk assessment were identified on the basis of the conceptual
model, relevant site characterization data, and contaminant fate and transport considerations. To the
extent that these factors may not accurately predict the migration of contaminants within the area,

uncertainty is introduced into the exposure assessment.

Although the construction worker receptor includes an evaluation of exposure based upon exposed
groundwater, it is possible that much of the redevelopment at MCS and the Park Parcel may occur above

the water table. Consequently, the construction worker’s groundwater risks may be overestimated.

The landscape maintenance worker scenario as the Park Parcel includes an assumption of direct contact
with chemical-affected soil. It is likely that imported clean soil will be used for landscaping, precluding
exposure to contaminants in soil. Consequently, the landscape maintenance receptor’s soil risks may be

overestimated.

6.3 Exposure Points and Estimation of Exposure Point Concentrations

The HHRA included an assumption of a single exposure point to evaluate potential exposures and risks.
Because of the potential localized presence of certain COPCs (i.e., arsenic, benzene, lead), the use of a
single exposure point may represent an overestimate of risks for a given area of MCS or the Park Parcel.
Interpretation of risks must incorporate the knowledge of localized chemicals in soil and groundwater at
the Site.

In general, the uncertainties associated with site characterization and the estimation of a representative
EPC increase with smaller data sets. The estimation of EPCs is affected by the sampling strategy, the
treatment of nondetectable concentrations and high detection limits, assumptions regarding contaminant

degradation over time, and the accuracy of modeled estimates of chemical concentrations in air.

The sample collection strategy was designed as a deterministic investigation, whereby samples were
collected in areas of suspected or known contamination. The primary objective of this sampling effort
was to define the nature and extent of contamination. The EPCs based on these nonrandom soil samples
are likely to overestimate the concentrations at the exposure point as well as the actual dose to the

receptor.
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Proxy concentrations were used for all laboratory analytical results reported as not detected. Although
sample detection limits for soil are often relatively high because of matrix interference factors,
substitution of one-half the detection limit or sample quantitation limit had no significant effect on the

risk assessment results.

Current and future COPC concentrations and by association, the EPCs, are assumed to remain the same as
those that were measured during site characterization activities. This assumption ignores the effects of
various fate and transport mechanisms that will alter the composition and distribution of chemicals
present in the various media. In general, the assumption of steady-state conditions results in
overestimated COPC concentrations and exposure doses because contaminant concentrations generally

tend to decrease over time as a result of fate and transport processes.

In the absence of direct measurements, mathematical models were applied to estimate contarninant
concentrations in air. While models cannot predict true EPCs at different times and locations or in
different media, they provide a conservative estimate of the EPC under certain assurned conditions.

6.4 Selection of Exposure Variables

The exposure variables used to estimate chemical intake are standard upperbound estimates. In reality,
however, there may be considerable variation in the activity patterns and physiological response of
individuals. Therefore, it is possible that the exposure variables used in this evaluation do not represent
actual exposure conditions and are considered conservative in nature and are expected to result in an

overestimate of exposures.

6.5 Toxicity Assessment

The primary uncertainties associated with the toxicity assessment are related to derivation of toxicity
values for COPCs. Standard RfDs and SFs developed by DTSC and EPA were used to estimate potential
cancer and non-cancer health effects from exposure to COPCs at the Site. These values are derived by
applying conservative (health-protective) assumptions and are intended to protect the most sensitive

potentially exposed individuals.

To derive the toxicity values, EPA makes several assumptions that tend to overestimate the actual hazard
or risk to human health. Because data from human studies are generally unavailable, the RfDs are
typically derived from animal studies. Uncertainty factors and modifying factors are then applied to the

data from animal studies to ensure that the RfDs are adequately protective of human health. For many
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compounds, this approach is anticipated to result in an overestimated potential for non-cancer adverse
health effects.

Derivation of SFs used to estimate soil excess cancer risk is also typically based on data from animal
studies. These data are taken from studies in which high doses of a test chemical were administered to
laboratory animals, and the reported response is extrapolated to the much lower doses to which humans
are likely to be subjected. Very little experimental data are available on the nature of the dose-response
relationship at low doses (for example, a threshold may exist or the dose-response curve may pass
through the origin). Because of this uncertainty, EPA has selected a conservative model to estimate the
low-dose relationship, and EPA uses an upperbound estimate (the 95 UCL of the slope predicted by the
extrapolation model) as the SF. With this SF, an upperbound estimate of potential soil excess cancer risks

is obtained.

A second uncertainty associated with toxicity values is the unavailability of RfDs or SFs for all COPCs at
a Site. The soil excess cancer risks and non-cancer health hazards can be assessed only for those COPCs
for which the relevant toxicify values are available. For organic COPCs for which a SF or an RfD was
available for only ene route of exposure, route-to-route extrapolations were made. These extrapolations
will introduce some uncertainty into the risk and hazard estimates. Further, the use of oral toxicity values
to assess the dermal pathway introduces additional uncertainty into the results; risks may be
overestimated or underestimated using this approach. Risks may be underestimated for exposure to
metals for which a RfD is unavailable for one or more exposure routes. Using this extrapolation
approach, however, a SF was available to assess the oral, dermal, and inhalation risks for most of the
carcinogenic COPCs. Similarly, an RfD was available to assess the non-cancer health hazards for most
COPCs. Overall, the contribution of the unavailability of RfDs or SFs is not expected to be significant.

6.6 Risk Characterization

Standard EPA methodologies were used for the risk characterization step. Using these methods, the risks
from exposure to multiple carcinogens were added to estimate the total excess cancer risk associated with
exposures at a site. The underlying assumption with this approach is that the ﬁsks from carcinogens with
different target organs are additive. This assumption contributes to the uncertainty in the risk assessment
and may result in underestimated or overestimated risks, depending on whether there are synergistic or
antagonistic interactions between the site COPCs. Information on such interactions, however, is generally

not available. Therefore possible interactions were not evaluated in this HHRA.

Finally, the risk assessment process as a whole is composed of a series of four steps, (data evaluation and

selection of COPCs, exposure assessment, toxicity assessment, and risk characterization), each with
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. inherent uncertainties, so results of the risk characterization step represent a compilation of all
uncertainties linked to that process.
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7.0 SOIL GAS ANALYSES

To supplement and update the risk estimates discussed in Sections 5.0, soil gas samples were collected
within MCS Lots 9 and 10 around the perimeter of the newly constructed homes on the lots. The
additional data was collected because the calculated excess lifetime cancer risks under a residential
exposure scenario was greater than the regulatory target level of 1E-06. Furthermore, risks had been
calculated using available data dating as far back as 1991 for soit and 1994 to 1998 for groundwater.
Current data were needed to more appropriately address risks to residents of the homes at MCS. The soil

gas sampling Work Plan and analytical results are presented in Attachment D.

7.1 Soil Gas Sampling Work Plan

A Work Plan (ICES, 2003c) for conducting soil gas sampling, dated February 20, 2003, was submitted to
ACEH and approved for implementation. The Work Plan, including Figure 1A which shows proposed

soil boring locations, is included in Attachment D-1.

The purpose of the soil gas sampling was to assess the potential presence of VOCs and total petroleum
hydrocarbons around the perimeters of the foundations of homes constructed at Lots 9 and 10 at MCS.
The Work Plan also specified that if VOC and/or TPH concentrations were detected from the soil gas

samples collected along the southern perimeter of the foundation of Lot 10, soil gas samples would be

collected along the perimeter of the foundation of Lot 11 (shown on Figure 1A in Attachment D-1).

Soil gas samples would be collected from 13 soil boring locations at a depth of approximately 3 to 5 feet
bgs. Additionally, soil gas samples would be collected at the capillary fringe of the vadose zone (if
possible), assuming that groundwater is at a depth of approximately 8 feet bgs.

7.2 Soil Gas Sampling Results

On February 26, 2003, 13 soil borings were installed (SV-1 through SV-13) and soil gas samples were
analyzed by Transglobal Environmental Geochemistry (TEG) of Sacramento, California. Soil boring
locations are shown on Figure 1A (ICES, 2003c). Soil gas samples were collected from the borings at the
selected depths by driving a soil gas probe into the ground using an electric rotary hammer. Once inserted
to the desired depth, the probe was retracted slightly and a soil gas sample was collected by drawing a
sample through 1/8-inch nylaflow tubing using a small calibrated syringe connected via an on-off valve.
The first five volumes of gas were discarded to flush the sample tubing; the next 20 cc of soil gas was
then drawn into the syringe, plugged, and immediately transferred to the mobile laboratory for analysis.

Human Health Risk Assessment 43 SOMA 02-2325
Final Report March 21, 2003




Samples were analyzed using a gas chromatograph equipped with capillary columns and a combination of

. mass spectroscopy (MS) and electrolytic conductivity detector [ELCD (Hall)], photoionization detector
(PID), and flame ionization detector (FID), as needed. The soil gas samples were analyzed for VOCs
using EPA Method 8260 and TPH by Method 8015M.

Soil samples were collected at a depth of approximately 4 feet bgs. At soil borings SV-9 and SV-12, soil
gas samples were collected at 3 feet bgs and 6 feet bgs, respectively. At soil boring SV-4, soil gas samples
were collected at 1.5 feet bgs. Collection of soil gas at 4 feet bgs had been attempted at SV-4, however, a
suitable soil gas sample could not be retrieved due to highly compacted soil at this depth, resulting in poor

£4as recovery.

Analytical reports of soil gas samples are presented in Attachment D-2. Results of soil gas samples
indicated that VOCs and TPH were not detected in any of the soil gas borings installed at MCS Lots 9
and 10. Because soil gas samples at the south property boundary of Lot 10 were not detected, no soil gas
samples from Lot 11 were collected, in accordance with the Work Plan (ICES, 2003c). Detection limits
for chemicals analyzed were at or below shallow soil gas screening levels for protection of indoor
residential air quality (RWQCB, 2002).

. At the request of Roger Brewer of the San Francisco Bay Region, Regional Water Quality Control Board
(RWQCB) [Telephone conversation between E. Shiroma of SOMA and R. Brewer of the RWQCB on
February 20, 2003], one soil sample was collected for analysis of geotechnical parameters. This soil
sample was collected in the vicinity of soil boring SV-8 at the eastern boundary between lots 9 and 10 as
shown on Sheet ! in Attachment A (Bellecci & Associates, Inc., 2003). Geotechnical analyses included:
soil moisture, soil density, soil porosity, particle size analysis, organic carbon fraction, and gas
permeability. Soil analyses were performed by Ninyo & Moore of Oakland, California. Analytical results

are presented in Attachment D-3.
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8.0 SUMMARY AND CONCLUSIONS

This HHRA was developed to evaluate potential exposure from chemical-affected soil and groundwater
based on potential future land use and current subsurface conditions at MCS and the Park Parcel. The
two portions of the Site (shown in Attachment A, Sheet 1 [Bellecci & Associates, Inc., 2003]) were

evaluated separately for risk.

COPCs were selected based on comparisons of maximum detected concentrations and 95 UCL
concentrations with RBSLs and background concentrations. Exposure was evaluated for a resident
receptor and construction worker at MCS; and for a construction worker, landscape mainte_nauce worker
receptor, and a park visitor receptor at the Park Parcel. The residential receptor was evaluated by
conservatively assuming exposure to exposed (uncovered) soil. Soil and groundwater EPCs were
developed from available current data. For VOCs, exposure point concentrations in air were developed
using transport modeling to estimate indoor and outdoor air concentrations from soil and groundwater
EPCs. For metals and other non-VOCs, dust exposure point concentrations in air were developed based
upon an assumption of fugitive dust emissions from soil. The risk characterization included both
estimates of theoretical excess cancer risk and risk of adverse non-cancer health effects for soil and

groundwater.

8.1 Resident Receptor (MCS)

Estimaies of excess lifeiime cancer zisk for thc MCS adult and child residentiad recepiors were grester
than the target risk of 1E-O6sphile non-cancer HIs were less than the regulatory target of 1. SM
samples collected on Febroary 26, 2003 MMVOQMTPHWEMW Basegonthe 4
absence of detectable VOC and TPH toncentrations and blood lead values below the target levelaf 1
peg/dL. adverse cancer and non-cancer health effects to the residential receptars at MCS ave-agl-

8.2 Construction Worker Receptor (MCS and Park Parcel)

MCS

Input exposure parameters used in risk estimates for the MCS residential receptor are more conservative
than those used for the construction worker. Therefore, based on the absence of detectable VOC and TPH

concentrations in soil gas samples collected on February 26, 2003, adverse cancer and non-cancer health
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effects to the MCS construction worker are not anticipated. In addition, the estimated blood lead values
were below the target blood lead vatue of 10 pg/dL for adverse health effects.

Park Parcel

Adverse cancer and non-cancer risks to the construction worker at the Park parcel are not anticipated
based on estimated cancer risks less than the regulatory target of 1E-06 and non-cancer HIs below the
regulatory target HI of 1 using historical soil and groundwater data. In addition, the estimated blood lead
values were below the target blood lead value of 10 pg/dL for adverse health effects.

8.3 Landscape Maintenance Worker Receptor (Park Parcel)

For the landscape maintenance worker recepta, the soil excess cancer risks wee 28388 and 7E-07, baasd,
on maximum and 95 UCL EPCs, respectively. The excess cancer risk, based on the maximum EPC was
greater than the regulatory criteria of 1E-06 for risk evaluation. Arsenic was the risk deiver via the
incidental ingestion exposure pathway. It should be noted, however, that arsenic was detacted‘qtl.‘i&
mg/kg, slightly above the background concentration of 12 mgfkg in only one samples collected at-a depish
-of 1.3 feet bgs at sampling location P-2 in the Park Parcel (shown in Attachment A , Sheet 1 [Bellecci &
Associates, Inc., 2003]). The presence of arsenic in this area appears to be isolated since arsenic
éoncentrations from other samples collected at the Park Parcel are within natural background
concentrations. - Cancer risk was not evaluated in groundwater because no carcinogens were identified in

groundwater. The soil and groundwater non-cancer Hls were less than the regulatory HI target of 1.

The estimated blood lead values for the landscape maintenance worker receptor at the 99™ percentile
ranged were 4.0 and 2.8 pg/dL, based on maximum and 95 UCL EPCs. These blood lead values are
below the target blood lead value of 10 pg/dL for adverse health effects.

8.4 Park Visitor Receptor (Park Parcel)

For the park visitor receptor, the soil excess cancer risks were less than the regulatory criteria of 1E-06 for
risk evaluation. Cancer risk was not evaluated in groundwater because no carcinogens were identified in

groundwater. The soil and groundwater non-cancer Hls were less than the regulatory target of 1.

The estimated blood lead value for the park visitor was below the target blood lead value of 10 pg/dL for
adverse health effects.
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TABLE 1
COMPARISON OF SITE CONCENTRATIONS WITH SCREENING CRITERIA
MARINA COVE SUBDIVISION
ALAMEDA, CALIFORNIA
Soil Groundwater
Maximum 95UCL Residential Maximum 95UCL
Concentration' | Concentration® RBSL” Background* Concentration® | Concentration® RBSL®

§Chemical (mg/kg) (mg/kg) (mp/kg) (mg/kg) (ng/L) (ng/L) (ug/L)
iMetals

Antimony ND ND 6.3 5.5 ND ND 30

Arsenic 6.7 5.0 0.39 12 18000 7127 36

Barium 120 75.2 750 323.6 170000 131989 3.9

Beryllium ND ND 4.0 1.0 ND ND 5.1
Cadmium ND ND 1.7 2.7 ND ND 1.1
[[Chromium 33 24.3 13 99.6 160000 59511 180
fCobalt 10 6.9 40 222 ND ND 3
[Copper 150 51.5 225 69.4 ND ND 3.1
T ead 130 47.8 200 16.1 130000 35605 3.2
Mercury 0.22 0.18 4.7 0.4 ND ND 0.012
Molybdenum 1.5 1.1 40 7.4 ND ND 240
Nickel 37 23.0 150 119.8 200000 70070 8.2
Selenium ND ND 10 5.6 ND ND 5
Silver ND ND 20 1.8 ND ND 0.12
Thallium ND ND 1.0 27.1 ND ND 40
[Vanadium 69 35.1 110 74.3 ND ND 19
Zinc 130 60.6 600 106 240000 98934 23.

Human Health Risk Assessment




TABLE1

COMPARISON OF SITE CONCENTRATIONS WITH SCREENING CRITERIA
MARINA COVE SUBDIVISI@N
ALAMEDA, CALIFORNIA

Soil Groundwater
Maximum I5UCL Residential Maximum 350CL
Concentration® | Concentration® RBSL® Background® | Concentration® | Concentration® RBSL®

Chemical (mg/kg) (mg/kg) (mg/kg) (mg/kg) (Jg/L) (kg/L) (pg/L)
Petroleum Constituents

TPH-gasoline 550 33.7 400 NC 42000 3235 500
TPH-diesel 58 52 500 NC 6100 505 640
TPH-motor oil 320 78.4 500 NC 1500 1060 640
I[Benzenc® 0.56 0.05 0.18 NC 9900 374 46
Toluene” 1 0.06 8.4 NC 2000 96 130
Ethylbenzenc” 1.5 0.09 24 NC 1400 57 290
Xylenes® 8.5 0.70 1.0 NC 3500 150 13
Methyl tert-butyl ether ND ND 1.0 NC 360 69 1800
Volatile and Semivolatile Organic Compounds

Benzene" 0.017 0.017 0.18 NC 9900 730 46
IBenzoic acid ND ND NC NC NC
[[carbon Disulfide NA NA NC NC 120 9 NC
Chloroethane NA NA 6.85 NC 19 6 12
1,1-Dichloroethane® NA NA 2.1 NC 130 20 47
1,2-Dichloroethane® ND ND 0.46 NC 33 6 910

1,1-Dichloroethylene® NA NA 0.028 NC 1.1 5 25
|lcis-1,2-Dichloroethylene® NA NA 8.6 NC 150 46 590
ftrans-1,2-Dichloroethylene® NA NA 13 NC 18 6 590
{Ethylbenzene* 0.099 0.038 24 NC 1600 126 290
[Ethylene dibromide ND ND NC NC ND ND NC
fiMcthylnaphthalene 10 21 0.25 NC 160 43 2.1

Human Health Risk Assessment
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Human Health Risk Assessment

Final Report

TABLE 1
COMPARISON OF SITE CONCENTRATIONS WITH SCREENING CRITERIA
MARINA COVE SUBDIVISION
ALAMEDA, CALIFORNIA
Soil Groundwater
Maximum 95UCL Residential Maximum O5UCL
Concentration” | Concentration” RBSL® Background® Concentration® | Concentration® RBSL®
Chemical (mg/kg) (mg/kg) (mg/kg) (mg/kg) {pg/L) (ng/L) (ne/L)
Naphthalene® s 5.6 4.9 NC 430 115 24
Tetrachloroethylene® NA NA 0.95 NC 43 5 120
Trichloroethylene” NA NA 1.7 NC 29 5 360
1,1,2-Trichloroethane® NA NA 0.81 NC 60 6 8200
Toluenc’ 0.011 0.02 8.4 NC 3000 169 130
Viryl chloride® NA NA 0.011 NC 81 8 120
Xylenes® 12 0.18 1.0 NC 4100 414 13
Notes:
mg/kg Milligram per kilogram ND Not detected
mg/l.  Milligram per liter RBSL Risk-based screening level
NA Chemical not analyzed in this medium 95UCL 95th percentile upper confidence limit of the arithmetic mean
NC No RBSL or background criterion available for this chemical

Bolded cells represent maxinmum or 95UCL concentrations of detected chemicals that exceeded RBSLs and background concentrations (if available). Chemicals with
maximum or 95UCL concentrations exceeding (1) soil or groundwater RBSLs and (2) background concentrations were further evaluated quantitatively in the baseline
risk assessment. Exceptions included TPH-gasoline, TPH-diese], TPH-motor oil, and methylnaphthalere, which were further evaluated qualitatively due to lack of
toxicity data.

Soil RBSLs for residential land use and groundwater RBSLs were obtained from Table B in Application of Risk-based Screening Levels and Decision Making to Sites
with Impacted Soil and Groundwater (Regional Water Quality Control Board, 2001). These RBSLs apply to surface soil (<3 meters [9.8 feet] below ground surface)
and geomdwater that is not a carent or potential source of drinking water

Metals with maximum or 95UCL concentrations exceeding soil RBSLs were compared with background concentrations. All background metal concentrations were
taken from a Lawrence Berkeley National Laboratory study (1995), except for arsenic, which was taken from a study of San Francisco Bay sediments by Scott, Jenkins,
Sanders, and Associates (1994).

Benzere, oluene, ethylbenzene, and xylenes (BTEX) were analyzed both as petroleum constituents and volatile organic compounds. As a result, the maximum and
95UCL concentrations of these compounds are presented in both analyte groups. I any of these chemicals exceeded the RBSL in both analyte groups, the higher
maximum or 95UCL concentration (indicated in bold-italies ) from the two analyte groups was used in the baseline risk assessment.

Based on soil boring logs, the RBSLs for fine-grained, silty, clayey loams were used for these chemicals,

SOMA 02-2325
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T
COMPARISON OF SITE CONCENTRATIONS WITH SCREENING CRITERIA
PARE PARCEJIT
ALAMEDA, CALIFORNIA
Seil Greundwater
Maximm 95UCL Residential Maximum 95UCL
Concentration” | Concentration” RBSL® Background® | Concentration® | Concentration” RBSL®
Chemical (mg/kg) (mg/kg) (mp/kg) (mg/kg) {ug/L) (pg/L) {ng/L)
Metals
Antimony 2.5 0.97 6.3 5.5 NA NA 30
Arsenic 15 5.7 0.39 15.1 (12) NA NA 36
{Barium 160 223 750 323.6 NA NA 3.9
[Beryllium ND ND 4.0 1.0 NA NA 5.1
[cadminm ND ND 1.7 2.7 NA NA 1.1
fchromium 64 45.9 13 99.6 NA NA 180
iCobalt 15 9.1 40 22.2 NA NA 3
[[Copper 68 31.8 225 69.4 NA NA 3.1
ILead 260 76.6 200 16.1 NA NA 3.2
Mercury 0.43 0.13 4.7 0.4 NA NA 0.012
Molybdermm ND ND 40 74 NA NA 240
ickel 72 485 150 119.8 NA NA 8.2
Selenium ND ND 10 5.6 NA NA 5.0
Silver 1.2 0.71 20 1.8 NA NA 0.12
Thallium 7 53 1.0 27.1 NA NA 40
[Vanadium 54 323 110 74.3 NA NA 19
Zine 220 117.1 600 106 NA NA 23
EPetroleum Constituents )
[TPH-gasoline 4 1.38 400 NC 970 617 500
TPH-diesel 1100 128.9 500 NC 26000 13592 640
[TPH-motor oil 320 78.2 500 NC 'ND ND 640
Benzene 0.018 0.01 0.18 NC ND ND 46
Toluene® 0.15 0.02 8.4 NC 33 2 130
[Ethylbenzene’ 0.15 0.02 24 NC 3.7 1 200
Xylenes’ 0.96 0.11 1.0 NC 26 8.7 13
Methyl tert-butyl ether ND ND 1.0 NC ND ND 1800
Volatile and Semivolatile Organic Compounds
Acetone 0.5 0.16 0.51 NC 21 i4 1.5
[Benzene ND ND 0.18 NC NA NA 46
Human Health Risk Assessment
Final Report Page 1 of 2
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T 2
COMPARISON OF SITE CONCENTRATIONS WITH SCREENING CRITERIA
PARK PARCEL
ALAMEDA, CALIFORNIA

Soil Groundwater
Maximum 95UCL Residential Maxitum 95UCL
Concentration® | Concentration® RBSL® Background® | Concentration® | Concentration® | RBSL®
lChemical (mg/kg) (mg/kg) {mg/kg) (mg/kg) (pg/L) (ue/L) (ug/L)
2-Butanone 0.22 0.11 13 NC 2.4 3.8 14
[Carbon Disulfide 0.02 0.02 NC NC 3 2.5 NC
loroform ‘ NA NA 0.079 NC 8.9 8.2 0.028
1,1-Dichloroethane® NA NA 2.1 NC 1.3 0.9 47
1,2-Dichloroethanc® NA NA 0.46 NC 3.6 2.3 910
[EthyTberwene’ ND ND 24 NC NA NA 290
[Metiyl butyl ketone 0.016 0.09 NC NC NA NA NC
Methyl-tert-butyl-ether NA NA 1.0 NC 6.3 5.3 1800
Toluene’ ND ND 8.4 NC NA NA 130
Xylenes’ ND ND 1.0 NC NA NA 13
Notes:
mg/kg Milligram per kilogram - ND Not detected
ug/l.  Microgram per liter RBSL Risk-based screening level
NA Chemical not analyzed in this medium SSUCL  95th percentile upper confidence limit of the arithmetic mean

NC

Human Health Risk Assessment
Final Report

No RBSL or background criterion available for this chemical

Bolded cells represent maximum or 95UCL concentrations of detected chemicals that exceeded RBSLs and background concentrations (if available).
Chemicals with maximum or 95UCL concentrations exceeding (1) soil or groundwater RBSLs and (2) background concentrations were further evaluated
quantitatively in the baseline risk assessment. Exceptions incinded TPH-gasoline, TPH-diesel, and TPH-motor oil, which were further evaluated
qualitatively due to lack of toxicity data.

Soil RBSLs for residential land use were obtained from Table B in Application of Risk-based Screening Levels and Decision Making to Sites with
Impacted Soil and Groundwater (Regional Water Quality Control Board, 2001). These RBSLs apply to surface soil (<3 meters [9.8 feet] below ground
surface) and groundwater that is not a ceTent or poteatial source of drinking water>

Metals with maximum or 95UCL corcentrations exceeding soil RBSLs were compared with background concentrations. All background metal
concentrations were taken from a Lawrence Berkeley National Laboratory study (1995). In the case of arsenic, the lower value in parentheses was taken
from a study of San Francisco Bay sediments by Scott, Jenkins, Sanders, and Associates (1994), which was conducted closer to the site.

Benzene, toluene, ethylbenzene, and xylenes (BTEX) were analyzed both as petrolenm constifuents and volatile organic compounds. As a result, the
maximum anx] 95UCL concentrations of these compounds are presented in both analyte groups.

Based on soil boring logs, the RBSLs for fine-grained, silty, clayey loams were used for these chemicals.

SOMA 02-2325
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CHEMICAL-SPECIFIC RISK AND HAZARD SUMMARY B

TABLE 3

ON MAXIMUM AND 95UCL CONCENTRATIONS

MARINA COVE S¢BDIVISION
ALAMEDA, CALIFORNIA

Based on maximmmconcentrations:
Construction
Adult Resident | Child Resident Total Resident Adult Resident | Child Resident Worker
Excess Cancer Excess Cancer Excess Cancer | Construction Worker Noncancer Noucancer Noncancer
Soil Chemicals Risk Risk Risk Excess Cancer Risk Hazard Hazard Hazard
'Volatile and Semivolatile Organic Compounds
enzene 2.99E-06 1.80E-06 4.79E-06 5.13E-08 0.05 0.12 0.02
aphthalene NC NC NC NC 0.05 0.13 0.13
Pxvienes NC NC NC NC 0.001 0.003 0.002
[Soil Total 3IE-06 2BE-06 SE-06 SE-08 0.1 0.3 0.2
Construction
Adult Resident | Child Resident | Total Resident Adult Resident | Child Resident Worker
Groundwater Excess Cancer Excess Cancer Excess Cancer | Construction Worker Noncancer Noncancer Noncancer
Chemicals Risk Risk Risk Excess Cancer Risk Hazard Hazard Hazard
{Metals
|Barium NC NC NC NC NC NC 0.05
[Lead - - - - - - -
[Nickel - - - - - - 0.03
[Zinc NC NC NC NC NC NC 0.007
[Volatile and Semivolatile Organic Compounds
|Benzene 3.91E05 2.28E-05 6.19E-05 5.76E-06 0.7 1.6 1.6
M—Dichloroeﬂmne 4.34E-(9 2.53E09 6.87E-09 1.46E-09 0.00002 0.00004 0.0002
[Ethylbenzene NC NC NC NC 0.00005 0.0001 0.02
[Naphthalene NC NC NC NC 0.002 0.004 0.02
[Toluene NC NC NC NC 0.0002 0.0004 0.01
Xylenes NC NC NC NC 0.0002 0.0005 0,003
Groundwater Total 4E-05 2E-05 6E-5 GE-06 0.7 2 2
Soil & Groundwater
Total 4E-05 2E-05 TE-S GE-06 0.8 2 2

Human Health Risk Assessment
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TABLE 3

CHEMICAL-SPECIFIC RISK AND HAZARD SUMMARY BASED ON MAXIMUM AND 95UCL CONCENTRATIONS

MARINA COVE SUBDIVISION
ALAMEDA, CALIFORNIA

Based on 98UHCL concentrations:
Construction
Adult Resident | Child Resident | Total Resident Adult Resident | Child Resident Worker
Excess Cancer Excess Cancer Excess Cancer | Construction Worker Noncancer Noncancer Noocancer
Soil Chemicals Risk Risk Risk Excess Cancer Risk Hazard Hazard Hazard
IVulatile and Semivolatile Organic Compounds
IBenzcne 2 96E-06 1.73E-06 4.69E-06 4.87E-09 (.05 0.12 0.002
PNaphthalene . NC NC NC NC 0.04 0.10 0.03
Xylenes NC NC NC NC 0.001 0.003 0.0002
Sail Total 3E-06 2E-06 SE-G SE-09 0.1 0.2 0.03
Construction
Adult Resident | Child Resident Total Resident Adult Resident | Child Resident Werker
iGroundwater Excess Cancer Excess Cancer Excess Cancer | Construction Worker Noncancer Noncancer Noncancer
Chemicals Risk Risk Risk Excess Cancer Risk Hazard Hazard Hazard
MMetals
{Barium NC NC NC NC NC NC 0.05
|z = = n - - - =
Iickel — _ _ _ _ _ 0.03
[Zinc NC NC NC NC NC NC 0.007
Volatile and Semivolatile Organic Compounds
|Benzene . 2.83E-06 1L68E-06 4.56E-06 4.68E-06 .05 0.1 1.1
|1,1-Dichloroethane 4.38E-09 2.56E-09 65.94E-(09 1.46E-09 0.00002 0.00004 0.0002
IEthylbenz.ene NC NC NC NC 0.00005 0.0001 0.02
[Naphthalene NC NC NC NC 0.002 0.004 0.02
Toluene NC NC NC NC 0.0002 0.0004 0.01
[Xylenes NC NC NC NC 0.0002 0.0005 0.003
[Groundwater Total IE-06 2E-06 SE-06 SE-06 0.05 0.1 1.2
[Soll & Groundwater
‘Total G6E-06 3E-06 9E-06 SE-06 01 0.3 13

- Note:
95UCL.
NC

Human Health Risk Assessment

95th percentile upper confidence lirmit of the arithmetic mean
Not a carcinogen

No toxicity information available for this chemical (except for Icad, which was evaluated separately using the Leadspread model (see Appendix F).
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TABIQ

CHEMICAL-SPECIFIC RISK AND HAZARD SUMMARY BASED ON MAXIMUM AND 93UCL CONCENTRATIONS

P4RK PARCEL
ALAMEDA, CALIFORNIA
Based on lﬂhil&u_rgconcentrations:
' Construction Landscape
Landscape Park Visitor Worker Worker Park Visitor
Construction Worker| Worker Excess Excess Cancer Noncancer Noncancer Noncancer
Chemicals Excess Cancer Risk Cancer Risk Risk Hazard Hazard Hazard
Soail
Arsenic | 3.86E-07 | 195606 | 449607 | 0.06 0.01 0.003
Groundwater
Xylenes NC NC NC 0.0004 0.00000009 0.00000002
[Total 4E-07 2E-06 4E-07 0.06 0.01 0.003
Based on ¥¥ICHR éoncentrations:
Construction Landscape
Landscape Park Visitor Worker Worker Park Visitor
Construction Worker| Worker Excess | Excess Cancer Noncancer Noncancer Noncancer
Chemicals Excess Cancer Risk Cancer Risk Risk Hazard Hazard Hazard
Soil
Arsenic | 1.46E-07 | 736607 | 1.70E07 | 0.02 0.005 0.001
Groundwater
Xylenes NC NC NC 0.0001 0.00000003 0.000000007
Total 1E-07 TE-07 2E-07 0.02 0.005 0.001
Note:
95UCL  95th percentile upper confidence limit of the arithmetic mean
NC Not a carcinogen
Human Health Risk Assessment SOMA 02-2325
Final Report Page 1 of 1 March 21, 2003
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TABLE A-1

SOIL MATRIX SAMPLE ANALYTICAL RESULTS — METALS (mg/kg)

MARINA COVE SUBDIVISION
1801 HIEBARD STREET, ALAMEDA, CALIFORNIA

Sample Depth
Date Sample ID (ftbgs) | Antimony | Arsenic | Barinm { Beryllium | Cadmivm | Chromium | Cobalt | Copper | Lead Mercury | Molybdenum | Nickel 1 Silver | Thallivm| Venadiam| Zinc
SOIL SAMPLING - Overexcavation of Former Three 1,000-Gallon Gasline UST Pit (Minter & Fahy, Febrnary 1991
&
[ A ol & ) e S i B il 4
SOIL SAMPLING - Site Investigation (West & Associates, Janvary 1994)
1/13/94 B-4@5.5' 5.5 NA NA NA NA <0.5 23 NA NA 8 NA NA 28 NA NA NA NA 17
171394 | N. END WALL NA NA NA NA <0.5 21 NA NA [ NA NA 22 NA Na NA NA 16
1/13/94 MW-3@7 7 NA NA NA NA .5 21 NA NA 6 NA NA 27 NA NA NA NA &0
1113194 MW-I@5 5 NA NA NA Na <0.5 24 NA NA 4 NA NA 16 NA NA NA NA 23
1/13/94 MW-9@9 9 NA NA NA NA <0.5 24 NA NA 6 NA NA ) NA NA MNA NA 21
1713/94 MW-10@5" 5 NA NA NA NA <0.5 19 NA NA 3 NA NA 10 NA NA NA NA 21
1/13/94 MW-10@9 9 NA NA NA NA <5 26 NA NA 3 NA NA 23 NA NA NA NA 30

|sofL SAMPLING - Liuslted Site Investigation (ICES, Angust 1998)"

3731798 S-1 NA
873108 B-3.2 § . A X L X i J .
B/31/98 B-3-5 5 <2.0 1.6 12 <0.5 0.5 33 18 25 8.7 <05 1.5 36 <20 <10 <1.0 29 40
SOIL SAMPLING - Chipman Site (ICES, September 1995)°
5/1/1998 5-4 1 2.5 7 83 <0.50 1.1 40 8.7 95 380 0.24 1.3 42 <20 <10 <1.0 28 240
57111998 5-5 1 24 10 99 <0.50 1.1 37 0 160 450 0.19 1.7 30 <20 <l.0 <1.0 30 260
JSOIL SAMPLING - Soll Remediat Activities: Railroad Ballast (ICES, April 2001)
4/13/01 85-1 3 <25 6.7 120 0.5 0.5 22 10 29 25 a1 <2.0 31 «2.5 <1.0 <18 36 31
4413701 55-2 3 <25 29 93 <0.5 <{).5 11 1.2 27 G0 0.22 <20 10 <2.5 <1.0 <1.8 27 110
4/13/01 $8-3 3 <2.5 6.2 46 <{0.5 <0.5 4.1 8.6 25 23 {.14 <2.0 3.6 <25 <1.0 <] 8 69 130
4/13/01 554 3 <25 <25 75 <0.5 <0.5 22 6 12 83 0.16 <20 12 <25 <].0 <l.B 21 51
4/13/01 55-5 3 <2.5 2.7 58 <0.5 <0.5 25 13 49 98 011 <2.0 28 <25 <1.0 <18 22 19
Human Heolth Risk Assessinent SOMA 02-2325
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TABLE A-1
SOIL MATRIX SAMPLE ANALYTICAL RESULTS -- METALS (mg/kg)
MARINA COVE SUBDIVISION
1301 HIEBARD STREET, ALAMEDA, CALIFORNIA
Sample Depth
Date Sample ID (fibgs) | Antimony | Arsenic | Barium | Beryllium | Cadmium | Chromivm | Cobalt | Copper | Lead Mercury | Molybdenum | Nickel {Selenfum! Silver | Thalium{ Vamadium| Zinc
|SOIL SAMPLING - Soil Remedial Activities: Railroad Ballast (ICES, April 2001) (cont'd)
413401 55-6 3 <2.5 <25 71 <0.5 <0.5 21 2.8 12 29 0.095 <2.0 15 <25 <10 <1.3 18 30
4/13/01 557 3 <25 <2.5 76 <0.5 <0.5 21 4.1 14 86 0.13 <20 12 <2.5 <1.0 <1.3 20 52
41301 S5-8 3 <2.5 <2.5 39 <0.5 <0.5 2 2.1 3 11 0.061 <2.0 10 <2.5 <1.0 <18 17 22
4/13/01 58-9 3 <2.5 <2.5 38 <0.5 <0.5 26 3.9 15 20 <0.06 <20 11 <2.5 <10 <1.8 3 25
Minimom! Al NDs <1.0 11 AllNDs | AllNDs 4.1 1.6 34 4 <0.05 <1.0 3.6 AllNDs | AIINDs | All NDs 11 9.2
Maxinmm® 6.7 120 33 10 150 139 022 1.5 37 69 130
Average 3.54 58.55 21.69 336 31.20 32.83 0.14 1.00 18.87 26.64 45.51
Standard Deviation 2.59 30.44 G.55 2.80 39.23 37.60 0.07 0.20 10.01 15.53 36.89
Count 10 11 19 11 12 19 i1 11 18 11 18
Number of Detects & 11 19 11 12 19 § 1 18 11 13
t-value 1.833 1.812 1.734 1.812 1.796 1.734 1.812 1.812 1.740 1.812 1.740
95% Normal UCL 5.04 75,18 24.30 6.89 51.54 47.7¢ 0.18 1.11 22.97 35.12 60,64
Notes:
bgs Below ground surface ND Not detacted
ft Feet RBSL Risk-based screening level
mpfkg Milligram per kilogram TCL Upper confidence limix
NA Sample was not analyzed for this chemical
a Shaded cells represent data from soil borings that have been excavated. These results ae included to present a complete historical data summmary. However, they were not used in the statistical analysis nor the risk assesament.
® Data collected from the Chipman site in September 1998 are not ou KB Homes property. These results are included at the request of Alameda County Environmental Health Depastment, However, they were not used in the statistical
analysis nor the risk assessment, ]
® Bolded cells represent meximum concentrations of detected chemicals that exceeded RBSLs. Chemicals with maximmem concentrations exceeding soil or gronndwater RBSLs were further evaluaied quantitatively in the baseline risk
assessment.
Human Health Risk Assessment SOMA 02-2325
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TAB :
. SOIL MATRIX ANALYTICAL RESULTS OLEUM CONSTITUENTS (mg/kg)
MARINA CO’ DIVISION

1801 HIEBARD STREET, ALAMEDA, CALIFORNIA

Depth TPH- TPH- TPH- Ethyl- Meihyl tert- TPH-
Sample Date| Sample ID (fi bgs) gasoline diesel motor ofl Benzene Toluene b Xylenes butyl ether | kerosene® |Oil & Grenase’ TRPH" PNAs"
SOIL SAMPLING - UST Removal: One 10,000-Gallon Diese! UST; Three 1,080-Gallon Gagoline UST (Minter & Fahy, February 1991)°

i
i i *'gg g3
SOIL SAMPL]NG Overexcavatmn of Former Three 1 Oﬂﬂ-GaIlnn Gasoline UST Pit (Muxter & Fahy, February 1991)
i niHE e R Sl e ficsred o % o
OIL SAMPL]NG Overexacavation of Former Three 1, Wﬂ-Gaﬂon Gasoline UST Pit {(Minter & Faky, April 1991}
4/3/1991 SOIL-8 4.7 i.i NA NA 0038 0.016 <0.005 0.005 NA NA NA NA NA
4/3/1991 SOIL.-9 4.4 <1.0 NA NA <0.005 0.021 <0.005 <0.005 NA NA NA NA NA
47371991 SOLL-10 4.4 1.2 NA NA 0.1 0.019 0.021 0.026 NA NA NA NA NA
4/3/1991 SOIL-11 4.5 <1.0 NA NA <0.005 <0.003 <0005 <0.005 NA NA NA NA NA
SOIL SAMPLING - Preliminary Site Investi @ Former Underground Gasoline Tank Area (Soil Tech, December 1991)
12371991 STMW-1-3 3 <1.0 <1.0 NA <0.005 <0.005 <0005 <0.005 Na NA <10.0 NA NA
121371991 STMW-1-7 7 <1.0 <1.0 NA <0.005 <0005 <0.005 <0.005 NA NA <i0.0 NA NA
127371991 STMW-2-3 3 <10 <1.0 NA <0.005 <0.005 <0.005 <.005 NA NA <10.0 NA NA
12/3/1991 STMW-2-7 7 370 <1.0 NA 0.56 1 1.5 6.7 NA NA <10.0 NA NA
12/411931 STMW-3-3 3 74 <1.9) NA 0.16 00063 0.24 0,79 NA MNA 1,000 NA NA
12/4/1991 STMW-3-7 7 550 <1.0 NA 944 1 1.3 8.5 NA NA <100 MNA NA
JSOIL SAMPLING - Additional Subsurface Investigation @ Former Underground Gasoline Tank Area (Sof Tech, April 1992)
4/10/1992 STMW-4-5 5 <1.4 <1.0 A <0.005 <0.005 <0005 <1005 A NA <500 NA NA
4/10/1992 STMW-5-3 5 <1.0 ‘<10 NA <0.005 <0.005 <0.005 <0.005 NA NA <50.0 NA NA
4/10/1992 STMW-6-5 5 <10 <1.0 NA <(.005 <0005 <f).005 <0.005 NA NA <500 NA NA
[SOIL SAMPLING - Additional Subspxface lnvestigation @ Former Underground Diesel Tank Area (Soll Tech, Decernber 1992/January 1993)
12/22/92 STMW-7-3 3 NA <1.0 NA <0005 <0.005 <0.005 A).005 NA NA NA NA NA
122492 STMW-7-5 5 NA <1.0 NA <0.005 <0005 <0(3.005 <0.005 NA NA NA NA NA
1SOIL SAMPLING - UST Removal: One 20,000-Gallon Diesel UST (West & Associates, January 1994) *Note: Samples analyzed by EPA 8260 Fuel Fingerprint.
1/13/1994 Trench 1 <1.0 <10 NA <0005 <0.005 <0.003 <0.005 NA NA NA Na NA
171371994 | North Tank Pit |4 <1.0 <1.0 NA <(.005 <0.005 <0.005 <0005 NA NA NA NA NA
1/13/1994 Pit Middle 14 <1.0 <10 NA <0.005 <0.005 <0.003 <(.005 NA NA NA NA NA
1/13/1994 | South Tank Pit 14 <1.0 <1.0 NA <0.005 <0.005 <005 <0.003 NA NA NA NA NA
1/13/1994 Dispenser ? <1.0 <1.0 NA <0.005 <0.005 <0.003 <0.005 NA NA NA NA NA
11371994 ‘Trench 2 ? <1.0 <[.0 NA <0.005 <0.003 <0.005 <0.005 NA NA NA NA NA
Human Heolth Risk Assessment S0MA 02-2325
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TAB

SOIL MATRIX ANALYTICAL RESULTS
MARINA COVE
1501 HIEBARD STREET, ALAMEDA, CALIFORNIA

OLEUM CONSTITUENTS (mg/kg)

DIVISION

I Depth TPH- TPH- TPH- Ethy)- Methyl tert- TPH-

Sample Date|  Sample I (ft bgs) gasoline diesel motor oil B Tol b Xylenes butyl ether | kerosene” |Ofl & Grease®| TRPH' PNAs"
OIL SAMPLING - Site Investigation (West & Associates, January 1994)
1/13/1992 B-1@5 5 <10 <14 NA NA NA NA NA NA NA <500 NA NA
171371992 B-1@ 10’ 10 <1.0 <10 Na NA NA NA NA NA NA <50.0 NA " NA
11371992 B-2@5' 5 <1.0 <10 NA NA NA NA NA NA MA <500 NA NA
1/13/1992 B2@10 10 <1.0 <10 NA NA NA NA NA NA NA <500 NA NA
1/13/1992 B-3@5 3 <10 <1.0 NA NA NA NA NA NA NA <50.0 NA NA
111371982 | B-3@11.% 11.5 <10 <1.0 NA NA NA NA NA NA NA <50.0 NA NA
111371992 B-4@5.5' is5 <50.0 <500 NA NA NA NA NA NA NA <50.0 50 NA
1/13/1992 | N, END WALL B <1.0 <10 NA NA NA NA NA NA NA 50 NA NA
1/13/1992 MW-3@7' 7 <L.0 <1.0 NA NA NA NA NA NA NA <50.0 3 NA
1/13/1992 MW-0@5' s <10 <10 NA NA NA NA NA NA NA <500 NA NA
1/13/1962 MW-9@9' [ <10 <1.0 NA NA NA NA NA NA NA <50.0 NA NA
11131992 | MW-10@5' 5 <10 <10 NA NA NA NA NA NA NA <50.0 NA NA
11131992 | MW-10@9' 9 <10 <10 NA NA NA NA NA NA NA <50.0 NA NA
/131992 | MW-10b@7.5" 7.5 <10 <14 NA NA NA NA NA NA NA <50.0 NA NA
11131892 | MW-10b@11.5' L5 <1.0 <1.0 NA NA NA NA NA, NA NA <50.0 NA NA
1413/1992 | MW-11@6' 6 <10 <10 NA NA NA NA NA NA NA 30 NA NA
17131992 | Mw-11@11 11 <10 <L0 NA NA NA NA NA NA NA <50.0 NA NA
OIL SAMPLING - Limited Site Investigation (ICES, August 1998)°
&/31/1908 §-7 1 NA <10 <500 NA NA NA Na NA NA NA NA NA
2/31/1998 B-1-2 2 <14 73 26 <0003 <0005 <0.005 <0.005 NA NA NA NA NA
8/31/1998 B-1-5 5 <1.0 25 180 <0005 <0.005 <0.005 <0.005 NA NA NA NA NA
273171958 B-22 2 <10 58 310 0.005 <0.005 0,005 <0.005 NA NA NA NA NA
8/31/1998 B-2-5 5 <1.0 5.2 39 <0.005 <0.005 <0005 <0.005 NA N NA NA NA
/3171998 B-4-8 3 <10 NA NA <0.005 <0.005 <0.005 <0.005 <0.02 NA NA NA NA
23171598 B-5-2 2 NA <10 NA <0.005 <0.005 <0.005 <0.003 NA NA NA NA NA
8/31/1098 B-5-5 5 NA <10 NA (1005 <0.005 <0.005 <0.003 NA - NA NA NA NA

SOIL SAMPLING - Chipman Site (ICES, September 1993}
9/1/1998 S-4 1 NA <20 240 NA NA NA NA NA Na NA NA NA
9/1/1998 55 1 NA <10 350 NA NA NA NA NA NA NA NA NA
SOIL SAMPLING - Limited Site Investigation -Abandoned Pennzoil Pipeline (ICES, March 1999) :

WIV1999 SB-1A 2 <5 <1.0 <10.0 <0005 <0.005 <0.005 <0.010 <0.005 NA NA NA NA
31M1999 SB-1B 4.5 0.5 <10 <100 <0.005 <0.005 <0.005 <0.010 <0.005 NA NA NA NA
121999 SB-2A 2 <05 <10 <10.0 <0.005 <0.005 <0005 0.021 <0.005 NA NA NA NA
3/12/1999 SB-2B 45 0.5 <10 <I10.0 <0.005 <0.005 <0005 <0010 <0.005 NA NA NA NA
121999 SB-3A 2 0.5 <10 <100 <0.005 <0005 <0.005 <0010 <0.005 NA NA NA NA
3/12/1999 SB-3B 4.5 2.2 <10 <10.0 <0.005 <0.005 <0005 0.011 <0.005 NA NA NA NA
3/12/1999 SB-4A 2 0.5 <10 <10.0 <0.003 <0.005 . <0.005 <0010 <0.003 NA NA NA NA
31211999 SB-4B 4.3 <0.5 <1.0 <10.0 <0.005 <0005 <0.003 <0.010 <0.005 NA NA NA NA
3/12/1999 SB-3A 2 0.5 <10 <10.0 <0,005 <0.005 <0005 <0.010 <0.005 NA NA NA NA
3/12/1999 SB-58 4.5 <05 <10 <10.0 <0.005 <0.005 <0.005 <0.010 <0.003 NA NA NA NA
3121990 SB-6A 2 <03 <10 <10.0 <0.005 <0005 <0.003 <0.010 <0005 NA NA NA NA
3112/1999 SB-6B 4.5 33 20 320 <0.005 <0.005 <0005 0.014 <0.005 NA NA NA NA

Hurman Health Risk Assessment SOMA 02-2325
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TAB

SOIL MATRIX ANALYTICAL RESULTS
MARINA COVE
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

OLEUM CONSTITUENTS (mz/kg)

DIVISION

L Depth TPH- TPH- TPH- Ethyl- Methyl tert. | TPH-
Sample Date| Sample ID {ft bgs) gasoline diesel mator oil B Tok b Xylenes butyl ether | keroseme” JOU & Greass®| TRPH' PNAs"
OIL SAMPLING - Additional Site Characterization (West & Associates, July 1999)
7/16/1999 B9-3 8 11.5 NA NA NA NA NA NA NA NA NA NA NA
7/16/1999 B16-8 B 1.96 NA NA NA NA NA NA NA NA NA NA ' MA
JSOIL SAMPLING - Soil Remedial Activities: Rallroad Ballast (ICES, April 2001)
4/13/2001 55-1 3 <10 5 29 <0.005 <0.005 <0.005 <0005 <0.05 NA NA NA NA
471372001 582 3 <1.0 53 43 <0.005 <005 <0.005 <0.003 <0.05 NA NA NA NA
4/13/2001 88-3 3 <1.0 31 60 <0005 <0.005 <0.005 <0.005 <005 NA NA NA NA
4/1372001 554 3 <10 13 9 <0.005 <0.005 <0.005 <0.005 <0.05 NA NA NA NA
413/2001 58-5 3 <1.0 4 25 <0.0035 <0.005 <0.005 <0.005 <0.05 NA NA NA NA
4/13/2001 586 3 <1.0 19 135 0,005 <0.005 <0.005 <0.005 <0.05 NA NA NA NA
41372001 58-7 3 <1.0 4.1 57 <0.005 <0.005 <0.005 <0005 <0.05 NA NA NA NA
4/13/2001 $5-8 3 <1.0 1.4 8 <0.005 <0005 <0.005 <0.005 <0.05 NA NA NA NA
4/13/2001 $5-9 3 <10 2.2 21 <0.D05 <0005 <0.003 <0.005 <005 MA NA MNA NA
Mininm <0.5 <1.0 <100 <0.005 <0.005 <0.005 <0005 ATl NDs
Maximum 550 58 320 .56 1 1.5 8.5
Average 16,64 3.25 49.31 (.03 0.02 0.04 0.33
Standard Deviation 82.42 9.05 86.83 0.10 0.14 0.22 1.53
Count 64 62 %6 49 48 43 49
Number of Detects 9 14 14 5 6 4 8
t-value 1.658 1.658 1.708 1.671 1.671 1.671 1.671
95% Normal UCL 33.72 5.15 78.39 .0.05 0.06 0.09 0.70
Motes;
bgs Below ground surface ND Not detected
ft Feet PNAs Palynuciear aromatics
mg'ke Milkigram per kilogram RBSL Risk-based screening level
NA Sample was not analyzed for this chemical TRPH Total recoverable petroleum hydrocarbons
NC No criterion uCL Upper confidence limit
: Analytical results for TPH-kerosens, oil & grease, TRPH, and PNAs ate presented to complete the historical data semmary. However, data for these chemicals were not nsed in statistical analysis nor the risk assessment.
b Shaded cells represent data from soil borings that have been excavated. These results are included to present a complete historical data summary. However, they were not used in the statistical analysis nor the risk assessmeat.
€ Data collected from the Chipran site in September 1998 are not on KB Homes propeity. These results are included at the request of Alameda Couaty Environmental Health Department. However, they were not used in the
statistical analysis nor the risk assessment. )
4 Bolded cells represent maximmim concentrations of detected chermicals that exceeded RBSLs. Chemicals with moaximmm concentrations exceeding soil or groundwater RBSLs were further evaluated quantitatively in the baseline
risk ascessment. Oue exception includes TPH-gasoline, which was farther evaluated qualitatively due to lack of toxicity data.
Humunn Health Risk Assessment SOMA 02-2325
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SOIL MATRIX SAMPLE ANALYTICAL RESULTS - VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
MARINA COVE SUEDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Sample Depth Ethyl- Ethylene Methyl-
Date Sample ID (ft bps) Benzene | Benzoic Acid | 1,2-DCA benzene dibromide | naphthalene | Naphthalene Toluene Xylenes VOCs SVOCs'
SOIL SAMPLING - Overexcavation of Former Three 1,000-Gallon Gasoline UST Pit (Minter & Fahy, February .

i

SOIL SAMPLING - Site Investigation (West & Associates, January 1994)
1/13/1994 B-1@5' 5 <0.005 NA <0005 <0.005 <0.005 NA 0.011 <0005 NA NA
1/13/19%4 B-1&@10' 10 <0.005 NA <0.005 <0.005 <.005 NA <(.005 <0.005 NA NA
1/13/1994 B-2@5' 5 <0.005 NA <0.005 <0.005 <0.003 NA <0.005 <0.005 NA NA
1/13/1994 B2@ 1 10 <0.005 NA <0.005 <0.003 <0.005 NA 0.009 <0.005 NA NA
1/13/1994 B-3@5 5 <0005 NA <0.005 ' <0.005 <0005 NA <0.005 <0.005 NA NA
1713/1994 B-3@11.5' 11.5 <0.005 NA <0.005 <(.005 <0.005 NA <0.005 <0.005 NA NA
1/13/1994 B-4@5.5" 5.5 <0.2 NA <0.3 <{0.3 <0.3 35 <0.3 1.2 NA <0.3-10.0
1/13/1994 | N. End Wall <0.005 NA <0.005 <(, (005 <0.005 <0.5 <0.005 <(0.005 NA <(0.3-10.0
1/13/1994 MW-8@7' 7 <0.005 NA <0.005 <0.005 <0.005 <0.3 <0.005 <0.005 NA <{.3-10.0
1/13/1994 MW-9@5' 5 <0.003 NA <0.005 <0.005 <0.005 <0.5 <0.005 <0.005 NA <(.3-10.0
1/13/1994 MW-3@9%' 9 0.017 NA <0005 0.099 <0.005 0.5 <0.005 <0.005 NA <0.3-10.0
1/13/1994 | MW-10@5 5 <0.005 NA <0.005 <0.005 <{0.005 <0.5 <0.005 <0.005 NA <0.3-10.0
1/13/1994 | MW-10@9' 9 <0.005 NA <(0.005 <).005 <0.005 <0.5 <0.005 <0.005 NA <0.3-10.0
1/13/1994 | MW-10B@7.5' 7.5 <0.005 NA <0.005 <0.005 <0.003 NA <0.005 <0.005 NA NA
1/13/1994 |MW-10B@11.5' 115 <0.005 NA <(.005 <(.005 <0.005 NA <0.005 <0.005 NA NA
1/13/1994 | MW-11@¢' 6 <0.005 NA <0.005 <(0.005 <0.005 NA <0.005 <005 NA NA
14131994 | MW-i1@1l 11 <0.005 NA NA <0.005 <0005 NA NA
OIL SAMPLING - Liméted Si igati st i
9/1/1998 5-6 <0.5 NA NA
8/31/1998 B-3-2 2 NA <0.5 NA NA NA <1 <0.1 NA NA NA <().05-2.0
8/31/1998 B-3-5 5 NA <0.5 NA NA NA <0.1 <.l NA NA NA «0.05-2.0
SOIL SAMPLING - Chipman Site (ICES, September 1998)°
9/1/1998 -4 1 NA <2.5 NA NA NA <0.5 <0.5 NA NA NA <0.5-10
HE1998 8-3 1 NA <25 NA NA NA <(.5 <0.5 NA NA NA <0.5-10
SOIL SAMPLING - Additional Site Characterization (West & Associates, July 1999)
7/16/1999 B9-§ 8 0.005 NA <0.005 0.071 NA NA NA <0.005 0.009 <0.005-0.015 NA
T116/1999 B10-8 8 <0.005 NA <0.0035 0.049 NA NA NA <0.005 <0.005 <0.005-0.015 NA
Hunran Health Risk Assessment S50MA 02-2325
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SOIL MATRIX SAMPLE ANALYTICAL RESULTS -- VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Sample Depth Ethyl- Ethylene Methyl-
Date Sample ID (Ft bgs) Benzene [ Benzoic Acid |  1,2-DCA benzene dibromide | naphthalene | Naphthalene |  Toluene Xylenes YOCs" sVoCs®
SOIL SAMPLING - Soil Remedial Activities: Railroad Ballast (ICES, April 2001)
4/13/2001 58-1 3 NA <10.0 NA NA NA <2.0 <2.0 NA NA NA <2.0-10.0
4/13/2001 85-2 3 NA <40.0 NA NA NA <8.0 <8.0 NA NA NA <8.0-40.0
4/13/2001 53-3 3 NA <10.0 NA NA NA <2.0 <2.0 NA NA NA <2.0-10.0
4/13/2001 554 3 NA <10.0 NA NA NA <2.0 <20 NA NA NA <2.0-10.0
4/13/2001 53-5 3 NA <10.0 NA NA NA <2.0 <2.0 NA NA NA <2.0-10.0
4/13/2001 38-6 3 NA <l.6 NA NA NA <0.33 <0.33 NA NA NA <(1.33-1.6
4/13/2001 85-7 3 NA <10.0 NA NA NA <2.0 <2.0 NA NA NA <2.0-10.0
41372001 SS-8 3 NA <10.0 NA NA NA <2.0 <2.0 NA NA NA <2.0-10.0
4/13/2001 559 3 NA <5.0 NA NA NA <1.0 <1.0 NA NA NA <1.0-5.0
Minimum <0005 All NDs All NDs <0.005 All NDs 0.5 <0.33 <0.005 <0.005
Maximum® 0.02 0.10 10 35 0.01 1.2
Average 0.01 0.02 1.17 2.49 0.01 0.07
Standard Deviation| 0.02 0.04 231 7.92 0.03 0.27.
Count 15 19 19 19 19 19
Number of Detects| 2 3 1 1 2 2
t-value 1.734 1.734 1.734 1.734 1.734 1.734
95% Normal UCL 0.02 0.04 2.10 5.64 0.02 0.18
Netes:
bgs Below grow surface ND Not detected
DCA Dichloreethane ND* Not detected; detection limit unknown
ft Feet RBSL Risk-based screening level
mglkg Milligram per kilogram SVOC Serrivolatile organic compound
NA Sample was not analyzed for this chermical UCL Upper confidence limit
NC No critericn voc Volatile organic compound
2 Analytical results for VOCs and SVOCs are presented to complete the historical data surmrary. However, data for these chemicals were not used in statistical analysis nor the risk assessment,
b Shaded cells represent data from soil borings that have been excavated. These results are included to present a complete historical data swmmary. However, they were not used in the statistical analysis nor the risk
assessment.
¢ Data collected from the Chiprman site in September 1998 are not on KB Homes property. These results are included at the request of Alameda County Environmental Health Department.
However, they were not used in the statistical analysis nor the risk assessment.
¢ Botded cells represent maximum concentrations of detected chemicals that exceeded RBSLs. Chemicals with maxinmm concentrations exceeding soil or groundwater RBSLs were further evaluated quantitatively
in the baseline risk assessment. One exception includes methylnaphthalene, which was further evaluated qualitatively due to lack of toxicity data.
Human Henlth Risk Assessment SOMA 02-2325
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TABLE A-4
GROUNDWATER MATRIX SAMPLE ANALYTICAL RESULTS -- METALS (ug/L)
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Sample Depth
Date (Sample ID| (ftbgs) | Antimony | Arsenic | Barum | Beryllium | Cadmium | Chromtum | Cobalt Copper | Lead | Mexcury | Molybdenum | Nickel | Selenium | Silver | Thallium | Vamadium |  Zinc
2/28/1 |WATER-1 8.3 NA NA NA NA <5 160 NA NA 130 NA NA 200 NA NA NA NA 240
2/3/94 MW-1 5.82 <5 <5 170 <50 <l <50 <50 <50 <5 (.2 <30 <50 <5 <5 <100 <50 <100
213194 MW-2 5.67 <5 <5 o0 <50 <l <50 <50 <50 <5 0.2 <50 <50 <5 <5 <100 <50 <100
2/3/94 MW-3 6.31 <5 18 150 <30 <l <50 <50 <50 6 <0.2 <50 <50 <5 <5 <100 <50 <100
21394 MW-4 6 <5 <5 110 <50 <] <50 <50 <50 <5 0.2 <50 <50 <5 <5 <100 <50 <100
2/3/94 MW-5 7.11 <5 <5 140 <50 <1 <50 <50 <50 <5 <0.2 <50 <50 <5 <5 <100 <50 <100
2/3/94 MW-6 7.93 <5 <5 20 <50 <l <50 <50 <50 <5 0.2 <50 <50 <5 <5 <100 <50 <[00
243194 MW-7 3.06 <5 5 140 <50 <l <50 <50 <50 <5 0.2 <50 <50 <5 <5 <100 <50 <100
2394 MW-9 6.39 <5 <5 80 <50 <1 <50 <50 <50 <5 .2 <50 <50 <5 <5 <100 <50 <100
2354 | MW-10 5.19 <5 <5 <50 <50 <1 <50 <50 <50 <5 <0.2 <50 <50 <5 <5 <100 <50 <100
27394 | Mw-11 54 <5 <5 70 <50 <l <50 <50 <50 <5 <0.2 <50 <50 <5 <5 <100 <50 <100
Minimum| All NDs <5 <50 All NDs All NDs <50 Alt NDs | All NDs <5 All NDs All NDs <50 AllNDs | AUNDs | All NDs All NDs <100
Maximum® 1R 170 160 130 200 240
Average 4.3 106.5 37.3 14.4 40.9 67.3
Standard Deviation 4.88 43.97 40.70 38.35 52.76 57.29
) Count 10 10 11 11 1§ | I1
Number of Detects 2 9 1 2 1 1
t-value 1.83 1.83 1.81 1.83 1.83 1.83
95% Normal UCL 7.127 131.989 59.511 35.605 70.070 08,934
Notes:
bgs Below ground surface ND Not detected
ft Feet ) RBSL Risk-based screening level
el Microgram per liter UcCL Upper confidence limit

NA Sample was not analyzed for this chemical

Bolded cells represent maximmm concentrations of detected chemicals thet exceeded RBSLs. Chermicals with maximum concentrations exceeding soil or groundwater RBSLs were further evaluated quantitatively in the baseline risk
assessment.

Human Health Risk Assessment SOMA 02-2328
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TABLE A-5 .
GROUNDWATER MATRIX SAMPLE ANALYTICAL RESULTS - PETROLEUM CONSTITUENTS (mg/L)
MARINA COVE SUBDIVISION
1801 BIBBARD STREET, ALAMEDA, CALIFORNIA

Sample Depth TPH- TPH- TPH- Ethyl- TPH-

Date Sample ID | (ft bgs) | gasoline diesel motor oil | Benzene | Tolueme | benzene Xylenes MTBE | kerosene" |Qil & Grease®| TRPH®
T/16/19539 B-10 12 4.52 NA NA NA NA NA NA NA NA NA NA
7/16/1999 B-9 12 0.392 NA NA NA NA NA NA NA NA NA NA
3/12/1999 GW-1 5.3 <0.05 <005 <).5 <(.0005 <0.0005 <0.0005 <0.0010 <0.0003 NA NA NA
312/199% GW-2 3.5 <0.05 <0.05 <(.5 <0.0005 <0.0005 <0.0005 <0.0010 <0.0005 NA NA NA

213194 MW-1 5.82 <0.050 <0.050 NA NA NA NA NA NA NA <50 NA

6/8/94 MW-1 5.61 0.05 <(}.050 NA NA NA NA NA NA NA NA NA

12/7/94 MW-1 5.35 0.093 NA NA <0.00035 <0.0005 <0.0005 <0.001 NA NA NA NA
3/7/95 MW-1 4,88 <0.050 NA NA NA NA NA NA NA NA MA NA
5117195 MW-1 5.05 <0.050 NA NA NA NA NA NA NA NA NA NA
9126/93 MW-1 5.58 <(.050 NA NA NA NA NA NA NA NA NA NA
2/3/94 MW-10 6.19 <(.050 <0.050 NA NA NA NA NA NA NA <5.0 NA
5/8/94 MW-10 6.07 <0.050 <0.050 NA NA NA NA NA NA NA NA NA
127194 MW-10 4.59 <0.050 NA NA <0.0005 <0.0005 <0.0005 <0.001 NA NA NA NA
371195 MW-10 5.38 <0.050 NA NA NA NA NA NA NA NA NA NA
517195 MW-10 6.25 <().050 NA NA NA NA NA NA NA NA NA NA
9/26/95 MW-10 6.26 <0).050 NA NA NA NA NA NA NA NA NA NA
27196 MW-10 4.89 0.078 NA NA <0,0005 <0.0005 <{.0005 <0001 <0.005 NA NA NA
6/5/96 MW-10 5.52 <0.020 NA NA <0.0005 <0.0005 <0.0005 <0.0005 NA NA NA NA
9/4/96 MW-10 6.18 <0.020 NA NA <0.00035 <0.0005 <0.0005 <0.0005 <0.025 NA NA NA
11/21/96 MW-10 5.7 <0.020 NA NA <0.0005 <0005 <0.0005 <0.0005 NA NA NA NA
213/97 MW-10 5.2 <0.020 NA NA <0.0005 <0.0005 <0.0005 <0.0005 NA NA NA NA
6/6/97 MW-10 5.96 <0050 NA NA <0005 <(.0005 <0.0005 <0.0005 <0.005 NA NA NA
9/5/97 MW-10 5.22 <050 NA NA <).0005 <0.0005 <0.0005 <0.0005 <0.005 NA NA NA
12/3/97 MW-10 5.47 <).050 NA NA <.0005 <0.0005 <0005 <0.0005 NA NA NA NA
2/20/98 MW-10 4.73 <050 NA NA <0.0005 <0.0005 <00.0005 <(.0005 NA NA NA NA
5/15/98 MW-10 5.45 <0.050 NA NA <0.0005 <0.0005 <0.0005 <00.0005 NA NA NA NA
8/13/98 MW-10 6.03 <0.050 NA NA <0.0005 <0.0005 <0,0005 <0.0005 NA NA NA NA
2/3/94 MW-11 5.4 <0.050 <0).050 NA NA NA NA NA NA NA <5.0 NA
6/8/94 MW-11 5.37 <0.050 <0.050 NA NA NA NA NA NA NA NA NA
12/7/94 MW-11 4.91 <0.050 NA NA <0.0005 <0.0005 <0.0005 <0.001 NA NA NA NA
37195 MW-11 4.11 <0.050 NA NA NA NA NA NA NA NA NA NA
S5117/95 MW-11 6.03 <0.050 NA NA NA NA NA NA NA NA NA NA
9/26/05 MW-11 5.42 <0.050 NA NA NA NA NA NA NA NA NA NA
277196 MwW-11 4.39 <0050 NA NA <0.0005 <0.0005 <0.0005 <0.001 <0.005 NA NA NA
&/5/96 MW-11 4.56 <0.020 NA NA <0005 <0.0005 <0.0003 <0.0005 NA NA NA NA
02/4196 MW-11 5.21 <0.020 NA NA <0.0005 <0.0005 <0.0005 <0.0005 <0.025 NA NA NA
11/21/96 MW-11 4.99 <0.020 NA NA <{0.0005 <0.0005 <0.0005 <0.0005 NA NA NA NA
21397 MW.-11 4.45 <0.020 NA NA <0.0005 <H).0005 <0.0005 <0.0005 NA NA NA NA
6/6/97 MW-11 5.03 <0.050 NA NA <0.0005 <0.0005 <0.0005 <0.0005 <0.005 NA NA NA
9/5197 MW-11 5.26 <0.050 NA NA <0.0005 <0.0005 <0.0005 <0.0005 <0.005 NA NA NA
127397 MW-11 4.71 <0.050 NA NA <0.0003 <0.0005 <0.0005 <{.0005 NA NA NA NA
2/20/98 MW-11 3.7 <().050 NA NA <0.0003 <0.0005 <0.0005 <0.0005 NA NA NA NA
Human Heaith Risk Assessment
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TABLE A-5
GROUNDWATER MATRIX SAMPLE ANALYTICAL RESULTS -- PETROLEUM CONSTITUENTS {mg/L)
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Sample Depth TPH- TPH- TPH- Ethyl- TPH-

Date Sample ID { (it bgs) gasoline diesel motor oil | Benzene Tolzene benzene Xylenes MTBE | kerosene’ |Oil & Grease'! TRPH"
5/15/98 MW-11 4.29 <0.050 NA NA <0.0005 <0.0005 <0.0005 <0.0005 NA NA MA NA
8/13/08 MW-11 4,92 <0.050 NA NA <0.0005 <0.0005 <0.0005 <0.0005 NA NA NA NA
127194 MW-12 8.32 <0050 NA NA <0.0005 <0.0005 <0.0005 <0001 NA NA NA NA
317195 MW-12 7.77 <050 NA NA NA NA NA NA NA NA NA NA
5117195 MW-12 6.01 <0.050 NA NA NA NA NA NA NA NA NA NA
9/26/95 MW-12 8.9 <0.050 NA NA NA NA NA NA NA NA NA NA
217196 MW-12 6.7 <0.050 NA NA 0.00086 0.00098 <0.0005 <(0.001 <0.005 NA NA NA
6/5/96 MW-12 7.9 <0.020 NA NA <0.0005 | . <0.0005 <0,0005 <0.0005 NA NA NA NA
N4/06 MW-12 8.85 <0.020 NA NA <0.0005 <1.00035 <0.0005 <0.0005 <(.025 NA NA NA
11/21/96 MW-12 8.1 0.024 NA NA 0.00055 <0.0005 <0.0005 <0.0005 NA NA NA NA
213197 MW-12 7.63 <0.020 NA NA <0.0005 <0.0005 <0.0005 <0.0005 NA NA NA NA
6/65%7 MW-12 8.52 <0.050 NA NA <0.0005 <0.0005 <0.0005 | <0.0005 <0.005 NA NA NA
9/5/97 MW-12 8.85 <.050 NA NA <(.0005 <0.0005 <0.0005 <0.0005 <0.005 NA NA NA
12/3/97 MW-12 7.88 <0.050 NA NA <0.0005 <0.0005 <0.0005 <0.0005 NA NA NA NA
2/20/98 MW-12 6.49 <0).050 NA NA <0.0005 <0.00035 <0.0005 <0).0005 NA NA NA NA
5/15/98 MW-12 7.11 <(.050 NA NA <0.0005 <0.00035 <0.0005 <0.0005 MNA NA NA NA
8/13/98 MW-12 8.15 <0.050 NA NA <0.0005 <(0.0005 <{0.0005 <0.0005 NA NA NA NA
2/3/94 MW-2 5.67 0.2 <0.1 NA NA NA NA NA NA NA <5.0 NA
/894 MW-2 542 1.3 <0.300 NA NA NA NA NA NA NA NA NA
12/7/94 MW-2 4.7 34 NA NA 1.1 0.086 0.028 0.19 NA NA NA NA
347195 MW-2 4.55 6.5 NA NA NA NA NA NA NA NA NA NA
5/17195 MW-2 4.85 1.2 NA NA NA NA, NA NA NA NA NA NA
926795 MW-2 5.3 0.44 NA NA NA NA NA NA NA NA NA NA
213194 MW-3 6.31 5.4 <0.9 NA NA NA NA NA NA NA <35.0 NA
6/8/94 MW-3 6.21 23 <2.0 NA NA NA NA NA NA NA NA NA
12/7/94 MW-3 5.3 41 NA NA 0.9 29 14 35 NA NA NA NA
317195 MW-3 5.65 42 NA NA NA NA NA NA NA NA NA NA
5117195 MW.-3 4.85 25 NA NA NA NA NA NA NA NA NA NA
W26/95 MW-3 5.38 24 NA NA NA NA NA NA NA NA NA NA
277196 MW-3B 4.9 19 NA NA 2.1 0.38 0.48 1.2 0.36 NA NA NA
6/3/96 MW-3B 5.66 11 NA NA 1.3 0.25 0.37 0.86 NA NA NA NA
9/4/96 MW-3B 6.44 6 NA NA 0.84 0.098 0.14 0.41 <1.0 NA NA NA

11/21/96 MW-3B 5.86 55 NA NA 0.44 0.031 0.05 0.14 NA NA NA NA
2113197 MW-3B 5.56 12 NA NA 1 0.21 0.12 0.69 NA NA NA NA
6/6/97 MW-3B 6.16 2.03 NA NA 0.293 0.014 0.023 0.033 <0.100 NA NA NA
95197 MW-3B 6.44 2.14 NA NA 0.0337 0.0316 0.0281 0.108 <0.100 NA NA NA
12/3/97 MW-3B 5.78 1.2 NA NA 0.095 <0.005 <0.005 0.006 NA NA NA NA
2/20/98 MW-3B 4.21 2.37 NA NA 0.176 0.0109 0.0225 0.0209 NA NA NA NA
5/15/98 MW-3B 5.12 3.16 NA NA 0.17 <0.020 0.0654 0.0342 NA NA NA NA
8/13/98 MW-3B 6.01 1.7 NA NA 0.132 0.0095 0.0438 0.018 NA NA NA NA
2/3/94 MW-4 6 1 <(.050 NA NA NA NA NA NA NA <50 NA
6/8/94 MW-4 5.77 0.46 <0.050 NA NA NA NA NA NA NA NA NA
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TABLE A-5
GROUNDWATER MATRIX SAMPLE ANALYTICAL RESULTS - PETROLEUM CONSTITUENTS (mg/L)
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALTFORNIA

Sample Depth TPH- TPH- TPH- Ethyl- TPH-
Date Sample ID |  (ft bgs) gasoline diesel motor 0il | Benzene | Toluene benzene Xylenes MTBE | kerosene® |Qil & Grease"{ TRPH"
12771194 MW-d 4.8 24 NA NA 0.2 0.0075 0.0075 0.028 NA NA NA MNA
311195 MW-4 4.68 3.8 NA NA NA NA NA NA NA NA NA NA
5/17/95 MW-4 4.23 3.6 NA NA NA NA NA NA NA NA NA NA
9126195 MW-4 6.26 29 NA NA NA NA NA NA NA NA NA NA
27196 MW-4B 5.03 0.52 NA NA 0.003 0.0024 0.0016 0.001 (.0083 NA NA NA
6/3/96 MW-4B 6.09 0.35 NA NA <0.0005 <0,0005 0.0016 <0005 NA NA NA NA
406 MW-4B 6.85 0.071 NA NA 0.0033 <0,0005 0.0018 0.0007 <.025 NA NA NA
11/21/96 MW-4B 6.22 0.17 NA NA 0.0015 <0.0005 0.001 <0.0005 NA NA NA NA
21397 MW-4B 5.63 (.22 NA NA <00.0005 <0.0005 <0.0005 <0.0005 NA NA NA NA
6/6/7 MW-4B 6.54 0.177 NA NA 0.0035 0.0043 0.001 0.0067 0.0112 NA NA NA
9/5/97 MW-4B 6.8 0.156 NA NA 0.0021 <(0.0005 <).0005 0.000% 0.0112 NA NA NA
12/3/97 MW-4B 65.35 <0.050 NA NA <0.0005 <0.0005 <0,0005 <0.0005 NA NA NA NA
2/2098 MW-4B 4.26 0.0775 NA NA- <0.0005 <).0005 <0.0005 <0.0005 NA NA NA Na
5/15/98 MW4B 5.67 <01.050 NA NA <0.0005 <0.0005 <(.0005 <0.0005 NA NA NA NA
8/13/98 MW-4B 6.44 0.065 NA NA <(.0005 <0.0005 <0.0005 <0.0005 | NA NA NA NA
2/3/94 MW-5 711 <0.050 <0.050 NA NA NA NA NA NA NA <5.0 NA
6/8/94 MW-5 6.6 <0.050 <0.050 NA NA NA NA NA NA NA NA NA
127194 MW-3 5.6 0.093 NA NA 0.003 0.0009 0.0008 0.003 NA NA NA NA
377195 MW-5 54 0.079 NA NA NA NA NA NA NA NA NA NA
SIT95 MW-5 532 0.051 NA NA NA NA NA NA NA NA NA NA
9/26/95 MW-5 6.88 0.067 NA NA NA NA NA NA NA NA NA NA
2/7/96 MW-5 4.64 0.12 NA NA 0.007 <0.0005 <0.0005 <().001 0.0069 NA NA NA
6/5/96 ‘MW-5 5.76 0.1 NA NA <{.0005 <0.0005 <0.0005 <0,0005 NA NA NA NA
9/4/96 MW-5 6.76 <0.020 NA NA 0.0024 <0.0003 <0.0005 <0,0005 <0.025 NA NA NA
11/21/96 MW.5 6.22 0.062 NA NA <0.0005 <0.0005 <0.0005 |- <0.0005 NA NA NA NA
2413197 MW-5 5.14 0.026 NA NA 0.00058 <0005 <0,0005 <0.0005 NA NA NA NA
6/6/97 MW-5 6.45 <0050 NA NA 0.0007 <0,0005 <D.D005 0.0005 <).005 NA NA NA
9/5/97 MW-5 6.71 {050 NA NA 0.0012 <0.0005 <0.0005 <0.0005 <0005 NA NA NA
12/3/97 MW-5 5.66 <0050 NA NA 0.0009 <0,0005 <0.0005 <0.0005 NA NA NA NA
220/98 MW-5 347 <{,050 NA NA <0.0005 <0,0005 <0.0005 <0.06005 NA NA NA NA
S/15/98 MW-5 5.02 <.050 NA NA <(.0005 <0,0005 <0.0005 <0.0005 NA NA NA NA
8/13/08 MW-5 6.1 <(.050 NA NA <0,0005 <0005 <0005 <f).0005 NA Na NA NA
23/94 MW-6 7.93 <0.050 <0.050 NA NA NA NA NA NA NA <5.0 NA
/894 MW-6 7.47 <0050 <.050 NA NA NA NA NA NA NA NA NA
1277194 MW-6 6.5 <0.050 NA NA 0.0013 <0.0005 <{).0005 <0001 NA NA NA NA
377195 MW-6 6.47 0.072 NA NA NA NA NA NA NA NA NA NA
SIT95 MW-6 6.35 0.059 NA NA NA NA NA NA NA NA NA NA
9126/95 MW-6 7.59 <0.050 NA NA NA NA NA NA NA NA NA NA
21719 MW-6 5.38 0.06 NA NA 0.00084 <0),0005 <0.0005 <0.001 <0005 NA NA NA
G/5/96 MW-6 6.59 0.045 NA NA 0.0012 <0,0005 <0.0005 <0.0005 NA NA NA NA
9/4/96 MW-6 749 0.04 NA NA 0.0008 <0,0005 <0.0005 <0.0005 <0.025 NA NA NA
11721196 MW-6 7.03 <0.020 NA NA <0.0005 <0).0005 <0.0005 <0035 NA NA NA NA
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TABLE A-5
GROUNDWATER MATRIX SAMPLE ANALYTICAL RESULTS -- PETROLEUM CONSTITUENTS (mg/L)
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Sample Depth TPH- TPH- TPH- Ethyl- TPH-
Date Sample ID [ (ftbgs) | gasoline diesel motor 0il | Benzene | Toluene | benzene Xylenes MTBE | kerosene® |Oil & Grease®| TRPH"
21377 MW-6 6.05 0.025 NA NA 000054 | <0.0005 | <00005 | <0.0005 NA NA NA NA
6/6/97 MW-6 7.18 <0.050 NA NA 0.0005 <0.0005 | <0.0005 | <0.0005 <0.005 NA NA Na
9/5/97 MW-6 7.41 <0.050 NA NA <0.0005 | <0.0005 | <0.0005 | <0.0005 <0.005 NA NA NA
12/397 MW-6 6.33 <0.050 NA NA <0.0005 | <0.0005 | <0.0005 § <0.0005 NA NA NA NA
2120/98 MW-6 4.29 <0.050 NA NA <0.0005 | <0.0005 | <0.0005 | <0.0005 NA NA NA NA
5/15/98 MW-6 6.09 <0.050 NA NA <0.0005 | <0.0005 | <0.0005 | <0.0008 NA NA NA NA
8/13/98 MW-6 6.99 <0050 NA NA <0.0005 | 00005 | <0.0005 [ <0.0005 NA NA NA NA
23194 MW-7 3.06 <0.050 <0.050 NA NA NA NA NA NA NA <5.0 NA
6/8/94 MW-7 2.81 <0.050 <0.050 NA NA NA NA NA NA NA NA NA
1277194 MW-7 3.00 <0.050 NA NA <0.0005 | <0.0005 | <0.0005 «0,001 NA NA NA NA
3/7/95 MW-7 3.65 NA 14 NA NA NA NA NA NA NA NA NA
5/17/95 MW-7 3.5 NA 6.1 NA " NA NA NA NA NA NA NA NA
9/26/95 MW-7 3.51 NA 11 NA NA NA NA NA NA NA NA NA
27196 MW-7 2.4% NA 1.2 NA NA NA NA NA NA NA NA NA
6/5/96 MW-7 3.55 NA 1.1 <1.0 NA NA NA NA NA NA NA NA
0/4/96 MW-7 3.13 NA <0.050 NA NA NA NA NA NA NA NA NA
11721196 MW-7 2.59 NA 22 <0.50 NA NA NA NA NA NA NA NA
2113197 MW-7 2.6 NA 3.8 <0.50 NA NA NA NA NA NA NA NA
6/6/97 MW-7 358 NA 0318 NA NA NA NA NA NA NA NA NA
0/5197 MW-7 3.25 NA 0.412 NA NA NA NA NA NA NA NA NA
12/3/97 MW-7 2.15 NA 0.382 NA NA NA NA NA NA NA NA NA
220798 MW-7 1.76 NA 0.63 NA NA NA NA NA NA NA NA NA
5115/98 MW-7 2.51 NA 1.29 NA NA NA NA NA NA NA NA NA
8/13/98 MW-7 2,93 NA 0.195 NA NA NA NA NA NA NA NA NA
2/3/94 MW-9 6.39 1.9 <0.050 NA NA NA NA NA NA NA <5.0 NA
6/8/94 MW-9 6.34 3.3 <0.300 NA Na NA NA NA NA NA NA NA
12/7/94 MW-9 5.99 12 NA NA 0.6 0.02 0.12 0055 NA NA NA NA
3/7/95 MW-9 531 9.9 NA NA NA NA NA NA NA NA NA NA
5117195 MW-G 4.85 7 NA NA NA NA NA NA NA NA NA NA
9/26/95 MWw-9 5.67 5.9 NA NA NA NA NA NA NA NA NA NA
122391 | sTMW-1 6.77 <0.05 <0.05 NA <0.0005 | <0.0005 | <0.0005 | <0.0010 NA NA NA NA
4792 | sTMW-1 572 0.15 <0.05 NA 0.0015 0.0012 0.0018 0.0(27 NA NA <0.0005 NA
178593 STMW-1 527 0.14 <005 NA 0.0006 0.0012 0.0006 0.0022 NA NA 0.8 NA
12/23/91 | STMW-2 6.6 23 0.08 NA 0.72 0.066 0.0015 0.24 NA NA NA NA
4192 | sT™Mw-2 5.52 1.1 <0.05 NA 0.0094 0.0053 0.002 0.024 NA NA <0.0005 NA
178193 STMW-2 5.05 0.07 <0.05 ‘NA <0.0005 | <0.0005 0.0005 0.0014 NA NA 09 NA
1223/91 | STMW-3 7.38 i4 1.7 NA 3 0.54 0.37 12 NA NA NA NA
42792 | STMW-3 6.2 9.4 2 NA 0.057 0.05 0.046 022 NA NA <0.0005 NA
1/8/93 STMW-3 54 15 <0.05 NA 0.038 0.04 0.064 0.14 NA NA 19 NA
412792 | STMW-4 5.66 0.79 <0.05 NA 0.0077 0.0026 0.0623 0.011 NA NA <0.0005 NA
1/3/93 STMW-4 4.99 0.86 <0.05 NA 0.0015 0.0045 0.0096 0.017 NA NA 14 NA
427192 | STMW-5 6.84 (.03 <005 NA <0.0005 | <0.0005 <0.0005 | <0.0005 NA NA <0.0005 NA
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TABLE A-§
GROUNDWATER MATRIX SAMPLE ANALYTICAL RESULTS — PETROLEUM CONSTITUENTS (mg/L)
MARINA COVE SUBDIVISION
15801 HIBBARD STREET, ALAMEDA, CALIFORNIA,
Depth TPH- TPH- TPH- Ethyl- TPH-
Sample Date| Sample ID (ft bgs) gasoline diesel motor oil Benzene Toluene benzene Xylenes MTBE kerosene’ | Oil & Grease® | TRPH"
1/8/93 STMW-3 5.6 <0.05 {05 NA <0.0005 <0, 0005 «<0.0005 <0.0005 NA NA <().5 NA
4127192 STMW-6 7.84 <305 <0.05 NA <0.0005 <0,0005 01,0005 <0.0005 NA NA <0.0005 NA
1/8/93 STMW-6 6.78 <05 <105 NA <0.0005 <0.0005 <0.0005% <0.0005 NA NA <(.5 NA
1/8/93 STMW-7 2.12 NA <0.05 NA <0.0005 <0.0005 <0.0005 <().0005 NA NA NA NA
8/31/1998 W-1 5.5 <0.05 1.2 1.8 <(.0005 <0.0005 <0.0005 <1).0005 <0.002 NA NA 5,480
2/28/91 WATER-1 8.3 22 0.19 NA 0.19 0.57 013 0.14 NA <0).05 5.1 NA
4/3/91 WATER-2 4.8 13 NA NA 0.58 0.13 0.029 0.4 NA NA NA NA
Minimum| <0.02 <0.05 <f.5 <0.0005 <0.0005 <0).0005 <0).0005 <0.0005
Maximum®| 42 6.1 18 9.9 29 14 3.5 0.36
Average| 2.388 0.342 0.550 0.211 0.050 0.033 0.089 0.036
Standard Deviation]  6.486 0.692 0.620 1.022 0.289 0.150 0.385 0.107
Count 159 50 6 109 109 109 109 31
Number of Detects 33 2 0 11 2 3 2z 0
t-value| 1.645 1.671 2.015 1.658 1.658 1.658 1.658 1.697
95% Normal UCL| 3.235 0.505 1.060 0.374 0.096 0.057 0.150 0.069
Notes:
bgs Below ground surface ND Not detected
ft Feet RBSL Risk-based screening level
mg/L Milligram per liter TRPH Total recoverable petroleum hydrocarbons
NA Sample was not analyzed for this chemical uCL Upper confidence limit
NC No criterion
b TPH-kerosene, oil & grease, and TRPH are presented (o complete the historical data summary, However, data for these chemicals were not used in statistical analysiz nor the risk assessment,
’ Bolded celis represent maximum concentrations of detected chemicals that exceeded RBSLs. Chemicals with maximum concentrations exceading soil or groundwater RBSLs were further’
evahated quantitatively in the baselin risk assessment. Exceptions inchide TPH-gasoline, TPH-diesel, and TPH-motor oil, which were further evahated qualitatively due to lack of toxicity
data.
Humsan Health Risk Assessment SOMA 02-2325
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TABLE A-6

GROUNDWATER MATRIX ANALYTICAL RESULTS — VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS (mg/L)
MARINA COVE SUEDIVISION

1801 HIBBARD STREET, ALAMEDA, CALTFORNIA

Semplc Thepth Carboa s rans- Eihyl- Erhylene Methyl- "~ Vinyl
Date | Sample IB|  (ft bgs) Beanene Disulfide Chlorecthane Li-DCA 1L,1-DCA 1,1.DCE 1,2-DCE 1,2-DCE b dibremid phihal Naphtkalene PCE TCE 1,1,2-TCA Tolnene chloride; Xylenes mHp-Kylene® o-Nylene' vocs SVOCs*
VL6 B-10 12 0.0137 <0.0005 <3.0005 0.0061 <(0.0005 <0.0005 Na <0.0005 0.0223 Na HA A <0.0005 <{.0005 <0.0005 0.0638 <0.0005 Na 0.603 <0.0003 <0.0005-0.005 Na
TL6SS B-9 12 0.0033 <0.0005 <0005 0.0347 0.0032 0.0006 WA 20,0005 0.G01L2 NA Ha Na <0.0005 0.0022 00017 -<0.000% <0.6003 Na <0.0005 <0.0003 <0.0005-0.005 Na
23/94 MW-L 5.82 0.0015 0.0034 <001 0.002% <0.001 <{.001 <001 -<0.001 <0.001 Na <0.005 <{.G05 <0.001 <0.001 <0.001 <0.001 <0.00L <0.001 Na NA <0.001-0.020 <0.005-0.200
6/8/94 MW-1 5.61 =0.0005 HNA MA NA <{.0005 MNa Na Na <0.0005% <[.0003 HNA JEN NA NA NA <0.0005 NA <0.0005 NA NA MNA NA
371795 MW-1 4.B8 <0005 * * * * * * * <0.00% * ¥ * ’ o + <0.005 * <0.005 NA NA * *
5/17/95 MW-1 5.05 0.00062 NA <(.003 <{.005 <D.005 <{1.005 MA <0.00% <0.00% MNA NA MA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 NA NA <0.0035-0.0069 NA
8/26/95 MW-1 5.58 =0.00% <0,005 <(Q.0L0 <{.005 <{.GG5 <0603 Na <0.005 <0.00% MNA NA MA <0.005 <0.005 <0.005 <0.005 <0.010 <0.00% NA wWa «0.005-0,100 NA
2/3/94 MW-10 6.18 <0.001 <0.002 <0,00F <0.001 <0.GGL <{.001 <0.00L <0.001 <0.001 MA <0.005 <005 <0.001 0,001 <{.001 <0.001 <0.001 <0.001 NA NA =0.001-0.020 <0.005-0.200
6/4/94 MW-10 6.07 <0.000% NA NA NA <0.0G65 NA MA NA <0.000% <0.0003 NA MA HNA NA NA <0.0005 Na <0,000% MNA Na NA NA
3/7/95 MW.i0 5.38 <0.005 * * * * * * * «<0.00% * > * M * * <0,005 * <0, 005 NA NA > >
5/17/95 MW-L0 §.25 <0.005 NA <G.005 <0,005 <{0.0035 <0.005 NA <0 005 <Q.00§% HA NA WA <0.005 <0.003 <0005 <0.005 =0.005 <0005 NA NaA <(1.005-0.0069 NA
9/26/95 MW.E0 6.26 <0.00% <0.005 =<0.01% 0,005 <0.005 <0.005 NA <0.005 <0.00% HNA NA NA <0.005 <0.005 <Q.005 <0.005 =0.010 <0005 NA NA <(1.005-0.100 NA
2T MW.L0 4.89 <0.00% NA =0.005 <0,005 0,005 <0.005 HNA <0 005 <0.0072 HNA NA HNA «<0.005 <0.005 <0 005 <0.006 =0.005 NA NA Na <0.005-0.0069 NA
9/4/95 MW-10 6.18 <0.001 NA <0.00L <0.00]1 <0.001 <0.0004 HNA <10.001 <0.00] HNA NA, NA <0.001 =0.001 «<0.001 0,001 =0 002 <0.00] NA NA <0.001-0.002 Na
2/13/97 MW.10 5.2 <0.001 NA =0.001 <0,001 <0.001 <0.001 HA «0.00] <0.001 HNA Na, NA <0.001 <0.001 <(.001 <0 00] 0,002 <0.001 NA NA <0.001-0.002 NA
9/5/97 MW.L0 6.22 <0.000% <0.0005 =<0.0065 <{).0005 <0.0005 <0.0005 HA <0,0005 <0.0005 NA Na NA <0.0005 <0,0005 <Q.0005 <0.0005 =0 000§ Na <0 0005 =0.0005 <0.00035-0.005 NA
2/20/58 MW-10 4.73 <0.000% <(.0005 <0.0605 <{.0005 <0.0005 <0.0005 NA <0.0005 <0.0005 NA Na NA <0.0005 =0.000%5 <0.0005 <0.0005 <0000 Na <0 0005 =0.0005 <0.0005-0.015 NA
B/13/98 MW-10 65.03 <0.000% <0.0005 <0.0005 «0.0005 <0.0005 <0.0005 HA <0.0005 <0.0005 NA N4, NA <0.0005 <0,0005 «<0.0005 <0.002 =().0005 Na <Q.0005 =0.0005 <0.0005-0.012 NA
2/3/94 MW-11 54 <0.001 <0.002 <0001 <{.001 <0.001 <0.001 <0.01H <0.001 <0.001 NA <0.005 <{.005 <0.001 «0.001 «(.001 <{.001 <{.00L <0.00] NA NA «0.001-0.020 <0.0035-0.200
6/8/94 MW-11 5.37 <0.000% NA NA NA <0.0005 NA NA WA <0.0003 <0.0005 NA MNA NA NA Na <0.0005 NA <0.0005% NA NA NA Na
3779/95 MW-LL 411 <Q.00% r * * * * * * <0005 * » * * ' * <0.005 * <0.005 NA NA * -
5/17/95 MW-11 &.03 <0.00% NA <0.005 <0.005% <0.00% <0.00% HNA <0.005 <0.005 HA Na NA <0.00% <{.005 <0.00% <0.00% <0.005 <0.00% NA NA «{.005-0.0069 Na
9/26/95 MW-11 542 <0005 <{.005 <0.010 <0005 <0.00% <0.003 HNa <0.003% <0.005 Na Na NAa <0.005 <0.005 <0.005 <0.00% <0.01¢ <0.00% Na& NA <0.005-0.100 NA
21796 MW-11 4.39 <0.00% NA <0.005 <0.00% <0.00% <0.005 Na <0.00% <0.0072 Na Na Na <0.00% <0.005 <0.00% <0.006 <{.005 Na NA NA <0.005-0.0069 NA
9/4/96 MW-11 5.21 0,001 NA <0.001 <0.001 <0.00] <0.0004 Na <0001 <0.001 Na Na Ma <0.001 <0.001 <0001 <0.001 <0.002 <0.001 Na NA <0.001-0.002 NA
2/13/97 MW-11 445 0,001 NA <0.001 <0.001 <0.001 -0.00] HNa <0.001 <0.001 HNa Na Ta <0.001 <0001 <0,001 <0.001 <0.002 <0.001 NA NA <0.001-0.002 MA
9/5/97 MW-11 5.26 <0,0005% <0.0005 <0.0005 <0.0005 -<0.0003 -<0.000% Na <0.0005 <0005 Ha Na Na <0.0005 <0.0005 <0.000% <0.0005 <0.0005 ba <0.0005 <0.0005 <0.0005-0.005 NA
220/98 MW-11 37 <(0.0005 <0.000% <0,0005 <0.0005 <0.0005 <0.0005 Na <0.0005 <(1.0005 Na NA NA <0.0005 <0.0003% <0.0005 ~<0.0005 <0.0005 NA ~<0.0005 <0.0003 <0.0005-0.015 Na
£/13/93 MW-11 4.92 <0.0005 <0.000% <0.0005 <0.0005 <{.0005 «<0.0005 NA <0.0005 <(1.0005 Na NA NA <0.000% <0.000% <0.0005 <0.002 <0.0005 Na ~0.0005 <0.0003 <0.0005-0.007 Na
3/7/95 MW-12 7.77 <0.005 * * GOLL * * * * <0.005 * * * * * * <0.00% * 0,005 NA NA * *
5/17/95 MW-12 501 10,0017 Na <0.005 0.0076 <0.005 -<0.005 Na <0.005 <0.005 HNa NA MNa <0.005 <0.00% ~<0.00% ~<0.005 0,005 <0.003 NA HA <0.005-0.0069 NA
9/26/95 MW-12 8.9 0,005 <0.00% <0.010 (,0096 <0.00% <0.005 Ha <0.005 <1(2.005 Ha Na Na <0.005 <0.00% <0.003% <0.005 <0.01G <0.0058 Na NA <0.0035-0.100 N&
217796 MW-12 6.7 <0.005 Na <0.005 <0.00% ~<0.00% <0.005 Ha <0.005 <0.0072 HNa Na Na <D.005 <0.005 <0.005 <0.006 <0.005 Na NA NA <0.0035-0.0069 NA
0747596 MW-12 885 <0.001 NA <0.001 0.0024 <0.001 <0.0004 NA <0.001 <0.001 Na NA Na <{.001 <0.001 <0.001 <0.001 <Q.002 <0.001 NA NA <0.001-0.002 Na
2/13/97 MW-12 7.63 <0.001 Na <0,001 <0.001 0.0032 0,001 HA <0.001 <0001 NA Na Ma 0.0043 <0.001 <0.001 <0.001 <0.002 <0.001 Na NA <{.001-0.002 NA
9/5/97 MW-12 .85 «<,0005 =0.0005 <0.0005 0.0022 <0.0003 <0.0005 NA <0.0005 <10.00035 NA Na A <0.000% <0.0005 <0.00035 <0.0005 <0.0005 NA <{.000% <0.0003 =0.0005-0.005 Na
2720/98 MW-12 649 <0.000% <0.0005 <0,0005 0.0014 <0.0005 <0.0005 NA <0.000% <0.0005 NA NA ™A <0.0005 <:0,0005 <0005 <{.0005 <0.0005 NA <0.0005 <0.00035 =0.00035-0,020 NA
8/13/98 MW-12 8.15 <0.000% <(.0005 ={1,0005 <(.0005 <0.0005 <0.0005 NA <0.000% <0.0005 HA NA A <0,0005 <0,0003 «<0.0005 <0.001 <0.0005 NA <0,000% <0.0005 <0.0003-0.003 NA
2/3/94 MW.2 5.67 G.3% 0.0092 =0.002 «0,002 <0.002 <0.002 <0,002 <0002 0.607] NA <0,005 0.019 0,002 <0.002 <0.002 0025 <0002 003 NA HA =0.002-0.050 <0.005-0.200
[ MW-2 542 0.37 NA NA NA 0,003 HNa NA NA 0. F <(.003 NA NA NA NA NA 0044 NA 017 NA NA NA Na
377495 MW-2 4.55 0.14 * * * i * . * 0052 » * 0,0024 * * * 0.026 » 0046 NA NA * >
5/17/95 MW-2 4.85 23 NA <0.00§ =<0.005 <0.005 <1005 Na 0,005 0,12 Na HNA <0.010 <0605 <0.005 =0.003% 024 <0.00% 031 HA NA =0.005-0.6068 Na
5/26/95 MW.-2 5.3 0.14 <0.005 <0010 =0.0035 <[,005 <0.005 NA <0.005 0052 NA NA <0.010 <0005 <0005 =0.055 0.026 <0.010 0,046 WA NA =0.005-0.050 NA
21794 MW-3 6.31 19 0.12 <0020 .13 <0020 <0,020 0.095§ =0.020 039 NA 0.045 017 <0020 <0.020 <0.0620 0.68 <0.020 084 WA Na =0.020-0.200 <0.005-0.200
/8794 MW-3 6.21 £.5 NA NA A <[),020 Na NA NA 14 <0.020 NA NA NA NA NA 17 A iz NA Na NA NaA
3/7/95 M3 5.65 53 * * 011 s * 0.15 * Q.54 * * 0.12 . > . 12 ] 1§ 2.2 NA NA * *
5/17/95 MW-3 4.85 9.9 NA <0.120 <0.120 <0120 <0 120 NA <0.120 16 NA Na 0.092 <120 «0.120 <0.L20 3 =120 41 NA NA <0.120-0.170 NA
9/26/55 MW.-3 538 5.3 <0.050 <0.100 0.1 <0.050 <0050 NA <0.056 0.94 NA Na 031 <3050 <0.050 <0050 1.2 <0.100 2.2 NA NA =0.050-1.0 WA
2/7/86 MW-3B 4.9 1.7 NA <Q.120 <0,} 20 <0.120 <0.120 NA <} 120 0.37 NA Na, 0.13 <0.120 <0 120 <0, 120 0,3 <0.120 HNA NA NA «<0.120-0,170 WA
/4756 MW-3IB 544 077 NA <0.001 0.03 0.005 <0.0004 NA <0.00], 0.19 NA NA 0.1 <0.001 «<0.001 0,601 0.14 0,002 0,59 NA NA <0.001-0.002 «<0,005-0.025
2/13/97 MW-1B 556 1.1 NA <0).020 0.021 0.033 <0.020 NA <0.020 0.17 NA NA Q.26 <0.020 <{).020 0.06 .26 <0.040% 1.1 NA HNA =0.020-0.040 A
97587 MW-31B 544 0.163% <Q.00% <0005 0.0214 <0.00% <0.003 A <0.003 0.0194 NA NA <{.010 <0.005 <0005 <0.005 0.0244 <0.005 MA 0.0324 00346 «<{.005-0.110 Na
MW-IB 4.21 0.147 <Q.0005 <0.0005 0.0216 0.0061 <0.0003 NA <0.0005 0.0325 NA NA NA <0,0005 0.002% <0.0005 0.009 B.iH 26 Na 0,0039 00112 <0.0005-0.015 NA
£/13/98 MW-3B 5.01 0.0993 <0.010 0,010 0.0374 <0.010 <0.010 NA <0.010 0.0519 NA NA <0.G10 <0.010 <0,010 <0.010 <0.060 <0.0t0 MNA 0.0139 0011 <0,010-0.100 Na
2/3/94 MW-4 6 0.054 0.0047 3.001% 0.022 <0.001 <{.001 0.018 n.n18 0.0G14 MHA <0.003 <0.005 <0.001 00021 <0.001 0.0027 <0.00k 0.0047 NA 27 <0.001-0,020 <0.003-0,200
6/8/94 MW 577 0.046 NA HNA NA 0.0084 HA MA NA 0.0011 <0.6003 NA NA NA NA NA 0.000% NA 0.0019 NA NA MA NA
3195 MW-4 4.68 0.6% * * 0.011 * * 0.01% * 0.G08S * * * * * o <0.005 * 0.0057 NA NA * *
SILT9% MW-4 4.23 0.36 NA <{.0435 0.013 0,009% <0,00% Na <0.005 0.033 Na A Na <{.005 <{].1H}¥5 <0.005 0.014 <0.003 0.049 NA MA <0.005-0.0069 NA
9/26/95 MW 6.26 0.09 0,005 <0.01¢ 0.01 0.0056 <0005 ™A <0.003 G.003% Na A Na <{.005 <0.005 <0.005 <0.005 <0.010 0.0057 NA NA <0.005-0.100 NA
2795 MW-4B 5.03 <0.005 NA <{.005 0.0074 0.0062 <{.0GS NA <0.00% <0.0072 Na MA N <0.005 <G.005 <0.005 <0.006 <0.003% NA NA MA <{.005-0.0069 A
9/4/96 MW-B 6.85 0.0086 NA <0.001 0.015 0.013 <0.0004 N <0.001 <0.001 Na MA Na <601 0.0012 <0.001 <0.001 <0.002 0.001 NA MA <{.G¢1-0.002 NA
213/97 MW-4B 5.63 <0001 HNa <0.001 0.012 2.01 <{i.001 Na <0.001 <0.001 Na MA Na 0.0018 0.0014 <0.001L <0.001 <0.002 0.001 NA M4, <M.G01-0.002 NA
8/5/97 MW-4B 6.8 0.0014 <0.0005 <f.GO0S 0.0093 0.0063 <{.0G0S Na <0.0005 <{).000% NA NA Na 0.0006 <0.00035 <0.0005 <0.0005 <0.0003 NA <0005 <0.0005 <0.0005-0.016 NA
H20/98 MW-4B 4.26 <0.0005 =0.0005 <0005 0.0041 0.0028 <£.0005 NA <0,0005 <0.0005 NA NA NA 0.0009 0.0006 <0005 <0.0005 <0.00035 NA <0.0005 «<0.0005 <0.0605-0.0106 Na
8/13/98 MW-4B 6.44 <0.0005 =0.0005 <0.0005 <0.0005 <0.0005 <0.0005 Na <0.0003 <0.0005 NA LN NA 0.0013 0.0007 <0.0065 <0.06Z <0.0005 WA <0.,0005 <0,0005 <0,0005-0.0]12 NA
21/94 MW-5 71l 0.0018 <0062 <0001 0,011 <001 <0.00% <0001 <0.001 «0.001 NA <0.005 <0.005 00011 <000 <0.60L <0001 0,001 <0.001 NA NA <0R.00L-0 620 <0 005-0.200
/2794 MW-5 6.6 0.001 Na NA HNA <0,0005 NA NA WA <0.0005 <0.0003 Na NA NA NA NA <0005 HA <0.0005 NA NA NA NA
3/7195 MW-5 5.4 <0.005 * * 0.024 “ - . * =0.003 * . * > * * <0(.005 * <0.005 NA NA ' *
5/17/95 MW-5 532 0.0029 Na <000 0.019 <0005 <0005 NA <0.005 =0.005 NA NA NA <0.00% <0.00% =0.005 <0005 <(.005 <0.005 NaA Na =0.005-6.0069 NA
9/26/95 MW-3 633 <{).005 <0.005 <0.010 0.031 =0.005 <0005 NA <0.0035 =0.605 NA NA NA <0.00% <0.00% =005 <0005 <0.G10 <[.005 NA NA <0.005-0.L00 NA
27795 MW-3 4,64 <[5 NA <0.00% 0.031 <0005 <0005 NA <1.005 =<0.00672 NA NA NA <0.00% <0.005 =<0.005 =0.006 <0.0035 NA NA Na <0.00§-0.0069 NA
S/4/96 MW-3 6.76 0.037 NA <(.001 0.028 0.0025 0.0011 NA <G.001L =<(.001 Na Na NA 0.0035 0.00k4 <0.001 <0,001 <0002 <0.00k Na NA <0.001-0.002 NA
213/97 MW-5 5.14 0.001 NA <0.001 0.017 0.6014 <0.001 NA <0.001 <0.001 NA NA NA 0.00L L <0.001 <0.001 <0.001 <0.002 <0001 NA Na <0.001-0.002 NA
9/5/97 MW-3 4.71 0,0009 <0.0005 <0005 0.0145 0.0015 <0.0005 MA <0.0005 <0.0005 NA Na MNA 0.0006 0.0007 <0.0005 <0.0005 <0.0005 Ha <0.0005 <0.0005 <0.0005-0.00% Na
2/20/98 MW-5 347 0.0005 <0.000% <0.0005 0.6115 .0003 <0.0005 Na 00005 <0.0005 Na Na Na <0.000% <0.0003 ~0.0005 <0.000% <0.00035 HA <0.000% <0.000% <0.0005-0.01% A
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TABLE A-6

GROUNDWATER MATRIX ANALYTICAL RESULTS = VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS (meg/L)
MARINA COYE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Sample Depth Carbon cis- irams- Eibyl- Ethylene Methyt- Viard
Date | Sample ID| (A bgs) FBeazene Disulfide Chlorscthane 1,1.DCA 1,2-DCA 1,1-DCE 1,2-DCE, 1,2-DCE [ dibremid phiksl Naphthal PCE TCE 1,1,2-TCA Teluene chloride Xylenes mrpXyleae* e Xyleme" vOory' SYOCs*
7/16/98 B.10 12 0.0137 <0.0005 <0.0005 00061 <0003 <0.0005 NA <0.0005 0.0223 Na NA Na <0.0005 «<0.0005 =0.0065 0.0038 <0.0005 NA 0.003 <0.0005 <0.0005-0,005 NA
8/13/98 MW.§ 6.1 <0.0005 <0.0005 <0.0005 0.0076 0.0003 <0.GOGS HA <0.0005 «<0.0005 Na Na NA <0,0005 <0.0005 <0005 <0.002 <0.0005 NA <[.0003 <0.0005 <0.Q0035-0.016 NA
2/3/94 MW.5 .53 0.0026 <0.002 <0.001 0.0026 0.0011 <0.601 0.0021 <0.001 <0.001 Na ~<0.00% <0.003 0.0013 =0.001 =0.061 <0.001 <0001 <0.001 Na NA <0.001-0.020 <0.005-0.200
5/B/54 MW.5 147 0.0022 Na Na NA 0.0042 NA WA Na <0.0005 <0.00G3 Na NA Na NA NA <[0.0005 Na <0.0003 NA NA NA NA
3/7/95 MW 6.47 <0.005 * * 0.094 * - * * <0.00% * * - > * * <1005 * <0.005 Na, NA * *
417/55 MW-5 6,35 0.0023% MNa <0.00% 0.01 <0.005 <0.6085 NA <0.005 <0.00% NA NA Na <0.005 <0.003 <0.005 <[r.00% <0.005 <0.005 Na NA <{.005-0.0069 NA
9/26/95 MW.5 7.55 <0.005 <0.005 <0.010 0.012 <L.005 <).G0% NA <D.005 <0.00% Na NA Na =0Q.005 <{0.003 <0.G05 <005 <010 <0.003 Na NA <0.005-0.100 NA
2/1/96 MW-5 5,38 <0.003 NA <0.00% 0.0076 <0.005 <0.GG35 NA <0.005 <0.0072 NA Na NA <0.005 <0.005 <005 <0006 <0.005 NA Na, NA <0.005.0.0069 NA
S4/96 MW-5 149 0.0014 Na <0.001 0016 0.0054 <0.0064 NA <0.001 <0.001 MNA Na NA 0.6015 0.002 <001 <0.001 <0.002 <0.0G1 A NA <0.001.0.002 NA
2/13/97 MW-6 6.05 <0.001 NA <0.001 0.016 0.0041 <0.001 NA <0.001 <0.001 MNA NA HNa 0.0016 0.0017 <0.061 <0.00L <0.002 <(.001 NA NA <0.001-0.002 NA
9/5/97 MW-6 741 <0.0005 <0.0065 <(.000% 0.010% 00027 <0.0005 NA <0.0005 ~<0.00035 NA NA NA 0.0007 .000% <0.0005 <{0.0005 <(.0005 Na <§.00035 <0.000S <0.0005-0.005 NAa
2720198 MW-6 4.29 <0.0005 <0.0005 <0Q.0005 00068 0.001 <0.00035 NA <0.0005 <0.0005 NA NA NA 0.001 <0.0005 <0.0005 <0.0403 <0.0005 Na <0.00035 <0.0005 <0.0005-1.015 Na
8/13/98 MW-6 6.99 <0.0005 <0.0003 <0.0005 0.0041 0.0006 <0.0005 NA <0.0005 <0.0005 NA MA NA <0.0003 <0.0005 <0.000% <0.002 <0.0005 NA <0.0005 <0.0005 «<0.0005-0.012 NA
273794 MW-7 3.06 <0.001 <G.G02 <0.00L <0.001 <0.001 <0.001 <0.001 <0.001 <0.00L NA <0.005 <0.005 <0.001 <0.001 <0.001 <0041 <0.001 <0.001 HNA NA <0.001-0.020 <0.005-0.200
A9 MW-7 2.81 <0.0003 NA NA NA, <0.0005 NA NA NA <0003 <0.000% NA, NA NA Na NA <0.00035 HNA <0.0005 NA NA NA Ha
37195 MW-7 1,65 * L] L] £ L L] Ll L] * * *® L] L] L] * * L] L4 L3 * * -
/17495 MW-7 33 NA NA NA NA, NA Na NA NA Na Na NA WA NA Na NA HA Na HA NA NA Na Na
9/26/93 MW-7 3.51 NA NA NA NA NA NA Na Na NA HNa HA HA NA Na NA HA HNa HA NA NA NA NA
T8 MWw-7 248 NA NA NA Na NA Na NA NA NA NA NA WA NA NA HA NA HNa HNA NA Na NA Na
9/4/96 MW-7 313 Na HNa NA NA NA Na Na NA NA NA NA HA NA Na HA NA Na HA NA NA NA Na
113597 MW7 26 NA NA NA Na NA NA Na NaA Na HNa MNA NA, NA NA Na HNA Na NA NA NA Na Na
&/1297 MW7 <0.0005 <0.0003% <0.0005 <0.0003 <0.000% <0.0005 NA <0.0003 <0.0605 HA <0.010 <0.010 <0.0005 <0.000% <0.0005 <0.0005 <0.0003 NA <0.0005 <0.0005 <0.00065-0.010 <0.016-0.020
9/5/97 MW.7 125 NA Na NA Na NA Na NA NA NA HA NA NA A NA NA Ha Na MNA Na NA NA Na
226/58 MW7 1.75 NA NA NA Na NA Na NA HA NA HA NA NA WA NA NA Na Na Na NA NA NA Na
81398 MW-7 253 Na NA MNA NAa Na Na NA NA NA Ha Na NA HA Na Na HNa Na Na Na Na NA Na
23194 MW-a 639 0.063 <0.002 0.0016 0.018 0.01 «0.001 3.0078 =0.601 0.022 HNA <0005 <0.005 <0.00]1 0.002 <0.001 0.0043 <0.001 0.084 NA Na <0.601-0.020 <0.005-0.260
678494 MW-9 6.34 0.15 HA NA Na <0.003 Na NA NA 0.38 <0.003 NA NA NA Na Na 0.02 NA Ok NA Na NA NA
3/7/95 MW.9 5 0.34 * * 0.012 * * 0014 * 0.053 * * * * - > <0.005 * 0.02 NA NA * .
5/17/95 MW.9 4.45 0.82 Ha <0.005 0.0083 <0.005 <0.005 NA =<0.005 0.23 Na NA NaA <0.005 <0005 <Q.005 0.022 <0005 0.078 Na NA <0.0035-0.00639 Na
9/26/95 MW.9 5.67 0.34 <0.005 <0.010 0.0087 <0.005 <0.005 NA =0.005 0.053 NA NA MNA <0.005 <0005 <Q.008 <0.005 <0.01L0 0.02 Na LN <0.005-0,100 Na
228/91 { WATER-1 8.3 1.1 Na <0.001 <0,001 <0,0005 =00t NA NA 0.13 NA 0.16 043 <0.001 <0.001 <0.001 .53 <0.001 0.5 NA NA ND* <0.01-0.05
imi <0005 <0.0005 <0.000% <0.G005 <0.0003 <0005 <0001 =0.0005 <0.0005 Al NDs <01,003 <0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.00035 <0.001
Maximum’| .9 0.12 0.001% .13 0.033 0.0011 0.15 0.018 L& (A1) 43 00043 0.0029 0.06 3 0.081 4.1
Average 0.481 0.0035 0.004 0.015 0.005 0,003 0.024 0.004 0.080 0.019 0.073 0.004 0.004 0.004 101 0.00% 0251
dard Deviad 1.578 0.018 0.0[L 0.0235 0.010 0,010 0.046 0.010 0.271 0.046 0.118 0010 0.010 G.012 397 0.014 0,786
Count 9% 43 75 81 85 75 13 4 95 12 23 75 75 75 55 13 63
Nember of Detects 17 L 0 23 B 0 0 0 i 0 1 5 3 0 4 0 4
t-valne 1.66 1634 1.67 1.66 1,68 1.67 1.782 1.67 1.66 1.796 1717 157 1.67 L.67 1.66 L.67 167
95% Normal UCL 073 0.00% 0.006 0.02 0.006 0.005 0.046 0.006 0.126 0.043 0.115 0.005 0.005 0.006 0,165 0.008 0.414
Motes:
bes Below ground surface NC Mo eritetion,
fl Feet ™MD Mat detected
myl Milligram per liter RBSL Risk-based serecning level
NA Sample was not analyzed for this chemical UCL Upper canfidence limit
& Mtp-xylene, o-xylene, VOCs, and SVOCs are presented to complete the historical data sunmnary. However, data for these chemicals (or growps of chemicals) wera not used in statistical analysis nor the risk assssament.
5
Ralded cells t moaxinmny traticens of detected chervicals thal ded RBELs. Ch Is with tyrxironm concentrations exceeding soil or groundwater RBSLa were further evaluated
quantilatively in the bascline risk One exception incindes methylnaphthalene, which was further evaluated qualitatively due to lack of toxicity data.
Huran Health Risk Assessent SO0MA 02-2323
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SOIL MATRIX SAMPLE ANALMRESULTS =METALS (mg/kg)
PARK PARCEL
1511 BUENA VISTA AYENUE, ALAMEDA, CALIFORNIA

Sample
Sunple Drepth . '
Date Sample ID | (fthegs) Antinwny Arsenie Bartum Bervllivm Cadmi Chrominm Cobalt Copper Lead Mercory Molybdenum Nickel Seleninm Silver Thallium Vanadini Zinc
[SOIL SAMPLING - SUBSURFACE SOIL INVESTIGATION (Blymer, Jaty 1993)
7/R93 B6 1 NA <5.0 50 NA <0.5 9.6 NA NA p<) 0.04 NA Na <3.0 <0.5 NA NA NA
7893 B3 1 NA <35.0 B1 Na <05 49 NA NA 25 0.1% Na NA <50 <0.5 NA NA NA
893 B8 1 NA <5.0 53 Na <0.5 38 NA NA 24 012 Na Na <3.0 <0.5 Na Na MNA
SOIL SAMPLING - PHASE 11 ENVIRONMENTAL SITE INVESTIGATION: Sumps A and B (Fagro, September 1993)
9/29/93 SAGS 3 <0.5 14 33 <0.5 <0.5 22 3 33 4 0.008 <3.0 9 <50 04 <50 16 8
9/26/93 _SB@S 5 <L.0 13 53 <0.5 <{.5 25 2 43 3 0.008 <3.0 9 <5.0 03 <50 13 11
9720403 SE@10 19 <1.0 24 i40 <0.3 <0.5 50 13 12 10 0,023 <3.0 66 <5.0 .5 6 15 3
SOIL SAMPLING - PHASE Il ENVIRONMENTAL SITE INVESTIGATION: Fovmner Drum Storage Leocationa (Fugro, September 1993)
P/25/93 FDB-1@5 5 <D.5 77 46 <0.5 <0.5 39 10 36 140 <0.004 <30 72 <0.5 09 & 22 pris)
9/28/93 FDB-2@5 5 <035 3 55 <0.5 <0.5 36 7 68 260 <0.004 <3.0 56 <{).3 1.2 7 20 150
9/28/93 FDB-2@10 o <0.5 3.7 17 <0.5 <0.5 40 6 12 11 <0.004 <34 43 <0.5 0.9 [ 2] i3
9/29/93 FDC-1@5 5 <0.5 17 20 <05 <0.5 55 b 22 . 12 005 <3.0 6 <0.5 0o [ 34 45
9/25/93 FDC-2@5 3 <0.5 14 17 <05 <D.5 42 3 11 19 0.039 <34 p-] <0.5 0.7 5 i3 32
9/29/%3 FDC-2@10 10 <0.5 12 59 <0.5 <05 2 3 5.2 5 0.016 <30 18 <0.5 04 <50 L% 12
OIL SAMPLING (ICES, January 2002)
1124/02 P-] 1.5 25 28 B0 <0,5 <(.5 51 78 I8 39 0.091 <2.5 37 <25 <LO <25 3l 62
1724402 P-2 1.5 <25 15 150 <0.5 <0.5 84 15 41 7 0.43 <25 35 <25 <1.0 <25 54 219
Minimum <0.5 1.2 17 <05 <0.5 9.6 2 33 q <0.004 <25 9 <0.5 <0.5 <25 L6 B
Muaximum 23 15 160 AllNDs AllNDs &4 13 68 260 43 ANNDz 72 AllNDs 1.2 7 54 220
Average 0.59 3.86 62.43 3911 6.80 2116 43.36 0.08 37.18 0.57 4.18 26,64 74.45
Stxndard Deviation 0.70 3.88 4258 14.47 433 19.87 71.30 (11 21.16 030 2.18 10.67 72.80
Connt 11 14 14 L4 11 11 14 14 11 14 11 11 11
Number of Deteets 1 11 14 14 11 11 14 i1 11 9 ] 11 11
T-vatue 1771 1.746 1.746 1.746 1771 1771 1.746 1.246 1.7 1.745 1.771 1.7 L.771
95% Normal UCL 097 57 823 45.9 9.1 318 76.6 0.13 48.5 0.71 53 323 L17.1
Notes:
bga Below ground surface ND Not detected
ft Pest RESL Risk-baged screcning level
mgkg Millipramn per kilogram XL Upper confidence limit
NA Sample was not analyzed for this chemiral
Humnan Healih Risk Assegsment SOMA 02-2525
Firea] Repor Poge Llof 1 Mach 21,2003




TAB!

50IL MATRIX ANALYTICAL RESULTS -- PETROLEUM CONSTITUENTS (mg/kg)
FARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Sample o
Sample Depth TPH- TPH- TPH- Methyl tert- TPH- ol &
Date Sample ID (ftbgs) | pasoline diesel motor oil | Benzene Toluene Ethylbenzene ‘| Xylenes | butyl ether | kerosene® Grease” TRPH" PNAs®
SOIL SAMPLING - SUBSURFACE SOIL INVESTIGATION (Blymyer, July 1993)
7/8/93 B-6 1 <1.0 14 NA <0.005 <0.005 <0.005 <Q.005 NA NA NA 260 NA
7/8/93 B-7 1 <1,0 130 NA <0005 <0.005 <0.005 <0.005 NA NA NA 210 NA
7/8/93 B-3 1 <1.0 8.1 NA <0.005 <0.005 <0.005 <0.005 NA NA NA 18 NA
SOJIL SAMPLING - FHASE II ENVIRONMENTAL SITE ASSESSMENT: 2,000-Gallon Diesel UST (Fugro, Septemnber 1993)
9/30/93 TA-1@5.5 5.5 <1.0 <5.0 NA <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA.
9/30/93 TA-2@5.5 5.5 4 300 NA <0.005 0.01 0.005 0.046 NA NA NA NA NA
9/30/93 TA-3@5.0 5 <10.0 1,100 NA <0.05 <{.05 <0.05 <005 NA NA NA NA MNA
SOIL SAMPLING - UST REMOVAL: One 2,000-Gallon Diesel UST (SEMCO, April 1994)
4/5/94 #1 SOUTH WALL 6 NA 38 NA <0).005 (.011 <0.005 0.094 NA NA NA NA NA
4/5/94 #2 NORTH WALL 6 NA 160 NA <0.005 <0.005 <(,005 0.018 NA NA NA NA NA
SOIL SAMPLING - SOIL INVESTIGATION (Geomalrix, February 1995)
2/3/95 P-15 7.5 NA 20 NA <0.02 <0.02 <0.02 <0.04 NA NA NA NA NA
2/3/95 P-16 4 NA <10.0 NA <0.02 <0.02 <0.02 <0.04 NA NA NA NA NA
2/3/95 P-17 7.5 NA <10.0 NA <0.02 <0.02 <0.02 <0.04 NA NA NA NA NA
SOIL SAMPLING - LIMITED SITE INVESTIGATION (ICES, Angust 1998)
3/31/98 B-6-2 2 NA <1.0 NA NA NA NA NA NA NA NA NA NA
8/31/98 B-6-5 5 NA . <10 NA NA NA NA NA NA NA NA NA NA
SOIL SAMPLING - LIMITED SITE INVESTIGATION -Abandened Pennzoil Pipeline (ICES, March 1999} )
3/12/9% SB-6A 2 <0,5 <1.0 <10.0 <0.005 <0.0035 <0.005 <0.010 <0.005 NA NA NA NA
3/12/99 SB-6B 4.5 33 29 320 <0.005 <0.005 <0.005 0.014 <{.005 NA NA NA NA
3/12/9% SB-7A 2 <0.5 <1.0 <10.0 <0.005 <0,005 <{.005 <0.010 <0.005 NA NA NA NA
3/12/99 SB-7B 4.5 <0.5 <1.0 <10, <0.005 <0.005 <0.005 0.012 <0.005 NA NA NA NA
3/12/99 SB-3A 2 1.1 <1.0 <10.0 <(.005 <0,005 <0.005 0.019 <0.005 NA NA NA NA
3/12/99 SB-8B 4.5 <0.5 <1.0 <10.0 <0.005 <0.005 <0003 <0.010 <0.005 NA NA NA NA
3/12/99 SB-24A 2 <(0.5 57 01 <0.005 <0.003 <0.005 <0.010 <0.005 NA NA NA NA
3/12/99 SB9YB 4.5 <0.5 <1.0 <10.0 <{).005 <0.005 <0.003 <Q.010 <0.005 NA NA WA NA
3/12/99 SB-10A 2 <(.3 2 18 <(.005 <0005 <0.005 <0.010 <0.005 NA NA NA NA
3/12/99 SB-10B 4.5 <{).5 <1.0 <100 <0,005 <0.005 <0.005 <0.010 <0,0035 NA NA NA NA
3/12/99 SB-11A 2 <0,5 9 31 <0.005 <0.005 - <0.005 <0.010 <0.005 NA NA NA NA
3/12/99 SB-11B 4.5 <0.5 <1.0 <100 <0.005 <0.005 <(.005 <0.010 <0.005 NA MNA MNA WA
3/12/99 SB-12A 2 <0.5 <1.0 <10.0 <0.005 <0.005 <0003 <0.010 <0.005 NA NA NA NA
3/12/99 SB-12B 4.5 <05 <1.0 <10.0 <0.005 <0.005 <0.005 <0.010 <{(.005 NA NA NA NA
SOIL SAMPLING - UST REMOVAL One 1,500-GALLON DIESEL UST (ICES, Qctober 2041)
10/15/01 SWN-1A 9.5 NA. 150 NA 0.018 0.048 0.044 0.24 NA NA NA NA <0.5
10/15/01 SWE-2 9.5 NA 28 NA 0.013 0.15 0.15 0.96 NA NA NA NA NA
Humen Health Risk Assessroent SOMA 02.2325
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TAB

SOIL MATRIX ANALYTICAL RESULTS — PETROLEUM CONSTITUENTS (mg/kg)

FARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Sample
Sample Depth TEH- TPH- TPH- Methyl tert-|  TPH- 0il &
Date Sample ID (ftbgs) | gasoline diesel motor oil | Benzene | Toluene Ethylbenzene Xylenes | butyl ether | kerosene” Grease® TRPH" PNAs"
SOIL SAMPLING (ICES, January 2002) e
1/24/02 P-1 1.5 <1.0 2.1 34 <0.005 <{.005 <0.005 <0,005 <005 NA NA NA HA
1/24/02 P-2 1.5 <1.0 15 130 <0.005 <{.005 <0,005 <0.005 <0.05 NA NA NA NA
Mininmm, <0.5 <1 <10 <0.005 <0.005 <0.005 <0.005 At NDs
Maximuwm 4 1100 320 0.018 0.15 0.15 0.96
Average 0.88 67.12 42.13 0.01 0.01 0.01 0.05
Standard Deviation 1.35 202.71 82.41 0.01 0.03 0.03 0.18
Count 22 31 16 29 29 29 29
Number of Detects 3 16 4 2 4 3 3
t-value 1,721 1.687 1753 1.701 1.701 1.701 1.701
95%, Normal UCL 1.38 128.90 78.24 0.01 002 0.02 0.11
Notes:
bes Below ground surface PNAs Polynuclear aromatics
ft Feet RBSL Risk-based screening level
mg'kg Milligram per kilogram TRPH Total recoverable petroleum hydrocarbons
NA Sample was not analyzed for this chemical UcL Upper confidence limit
ND Not detected

Analytical resnlts for TPH-kerosene, oil & grease, TRPH, and PNAs are presented to complete the historical data summary. However, data for these chemicals were not used in statistical analysis nor the risk

assessment.
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SOIL MATRIX SAMFLE ANALYTICAL RESULTS — VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS (ing/ke)
PARK PARCEL

o

1521 BUENA VISTA AVENUE, ALAMEDA, CALTIFORNIA

Sample
Depth Carbon Ethyl- Methyl
Sample Date Sample ID (ft bgs) Acetone Benzene 2-Butanone Disulfide benzene |butyl ketone| Toluene Xylenes VOCs® 8VOCs®
SOIL SAMPLING - SUBSURFACE SOIL INVESTIGATION (Blymyer, July 1993) *Note: VOC's analyzed using 5240,
TIR/A3 B-6 1 <0.5 <0.1 <0.5 <0.1 <0.1 <05 <0.1 <0.1 <0.1-0.5 NA
7/8/93 B-7 1 <0.5 <0.1 0.5 <0.1 <0,1 <0.3 <0.1 <0.1 <0.1-0.5 BNA
7/8/93 B-8 1 <0.5 <0.1 <0.5 <01 <0.1 <0.5 <0.1 <0.1 <0.1-0.5 NA
SOIL SAMPLING - PHASE I1 ENVIRONMENTAL SITE INVESTIGATION: Former Drumn Storage Locations (Fugro, September 1993)
9/28/93 FDB-1(@5.0 5 <0.1 <0.005 <0.05 <0.01 <0.003 NA <0.005 <0.005 <0.005-0.05 <0.5-10.0
9/28/93 FDB-2@5.0 5 <0.1 <0.005 <0,03 <0.01 <0.005 <0.03 <0.005 <0.005 <0.005-0.05 <0.5-10.0
9/28/93 FDB-2@10 10 <0.1 <0.005 <0.05 <0.01 <0.005 <0.03 <0.003 <0.005 <0.005-0.05 <0.5-10.0
SOIL SAMPLING - PHASE II ENVIRONMENTAL SITE INVESTIGATION: Caustic Tank (Fugro, September 1993)
9/29/93 AGT-1@t 1 0.5 <0.005 <0.05 <0.01 <0.005 <0.03 <0.005 <0.005 <0.005-0.05 NA
9/29/93 AGT-1@3 3 NA NA NA NA Na NA NA NA NA NA
9/29/93 AGT-2@H 1 NA NA NA NA NA NA NA NA NA NA
9/25/93 AQT-2@3.5 3.5 NA NA NA NA NA NA NA NA NA HA
SOIL SAMPLING - PHASE IT ENVIRONMENTAL SITE INVESTIGATION: Sulfuric Acid Tank (Fugro, September 1993)
9/29/93 AGT-3@0.5 0.5 NA NA NA NA NA NA NA NA NA NA
0/29/93 AGT-3@3 3 NA NA NA NA NA NA NA NA NA NA
9/23/93 AGT-4@0.5 Q.5 NA NA NA NA NA NA NA NA NA NA
9/23/93 AGT-4(@4 4 NA NA NA NA NA NA NA NA NA NA
SOIL SAMPLING - FHASE 1 ENVIRONMENTAL SITE INVESTIGATION: Sumps A and B (Fugro, September 1993)
0/29/93 SA@S 5 <0.1 <0.005 <(.05 <001 <0.003 <0.03 <0.005 <0.005 <0.005-0.05 <0.5-10.0
9/29/93 SB@5 5 <0.1 <0.005 <0.05 <0.01 <0.005 <0.03 <0.005 <0.005 <0.005-0.05 <0.5-10.0
9/29/93 SB@E) 10 <0.1 <0.005 <0.05 <0.01 <0.003 <0.03 <{).Q05 <0.005 <0.005-0.05 <0.5-10.0
SOIL SAMPLING - SITE MITIGATION ACTIVITIES: Sulfuric Acid AST Removal (ICES, Ociober 2001)
10/15/02 EW-1 4.5 NA NA NA NA NA NA NA NA NA NA
10/15/02 EwW-2 4.5 NA NA NA NA NA NA NA NA NA NA
10/15/02 EW3 4.5 NA NA NA NA NA NA NA NA NA NA
10/15/02 EwW-4 4,5 NA NA NA NA NA NA NA NA NA NA
10/15/02 EW-5 4.5 NA NA NA NA NaA NA NA NA NA NA
10/15/02 EW-6 4.5 NA NA MNA NA NA NA NA NA NA NA
10/15/02 EW-7 4.5 NA NA NA NA NA NA NA NA NA NA
10/15/02 EW-8 4.5 NA NA NA NA NA NA NA NA NA MNA
10/15/02 EF-1 9 NA NA NA NA NA NA NA NA NA NA
10/15/02 EF-2 2 NA NA NA NA NA NA NA NA NA Na
SOIL SAMPLING - SITE MITIGATION ACTIVITIES: Trench Parcel (ICES, October 2001) )
10/15/01 TR-1 0.5 0.16 <0.005 0.083 0.02 <0.005 <0.005 <0.005 <0.005 <0.005-0.025 NA
10/15/01 TR-2 0.5 0,13 <0.005 0.22 0.011 <0.005 0.016 <0.005 <0.005 <0.005-0.025 NA
Human Health Risk Assessment SOMA 02-2325
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SOIL MATRIX SAMPLE ANALYTICAL RESULTS -- VOLAT
PARK PARCEL

TAB 3

AND SEMIVOLATILE ORGANIC COMPOUNDS (mgfkg)

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Sample Methyl
Depth Carbon Ethyl- butyl
Sample Date] Sample ID (ft bgs) Acetone Benzene 2-Butanone Disulfide benzene ketone Toluene Xylenes VOCs* SVOCs®
SOIL SAMPLING (ICES, January 2002)
1/24/02 P-1 1.5 <0.025 <0.005 <0.010 <0.005 <0.003 <0.005 <0.005 <0.005 «0.005-0.025 <1.0-5.0
1/24/02 P-2 1.5 <0.025 <0.005 <0.010 <0.005 <0.005 <0.005 <0.005 <(.005 <0.005-0.025 <4.0-20.0
SOIL SAMPLING - SUPPLEMENTARY SITE INVESTIGATION: Trench Parcel (ICES, July 2002)
71872002 - B-1A 3 <0.080 <0.005 0.012 <0.005 <0.005 <0.005 <0.005 <0.003 <0.005-0,050 NA
T/18£2002 B-2A 3 <0.080 <0.005 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005-0.050 NA
FTER2002 B-3A 3 <0.080 <0.005 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005-0.050 NA
7/18/2002 B-4A 3 <0.080 <0.005 <0.010 <0.0035 <0.005 <0.005 <0.0035 <0.005 <0.005-0.050 NA
Minimum|  <0.025 All NDs <0.025 <0.025 AlINDs | <0025 | AINDs | AlNDs
Maximum 0.5 0.22 0.02 0.016
Average 0.113 0.070 0.013 0.051
Standard Deviation] __ 0.127 0.097 0.018 0.095
Count 18 18 18 17
Number of Detects 3 3 2 1
t-value 1.725 1.725 1.725 1.729
95% Normal UCL| __ 0.164 0.110 0.020 0.091
Notes:
bgs Below ground surface ND Not detected
ft Feet SYOC Semivolatile organic compound
mgkg Milligram per kilogram UCL Upper confidence limit
NA Sample was not analyzed for this chemical voc Volatile organic compound
i Analytical results for VOCs and $VOCs are presented to complete the historical data summary. However, data for these chericals were not used in stafistical analysis nor the tisk assessment.
Human Health Risk Assessment S0MA 02-2325
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TAB

GROUNDWATER MATRIX SAMPLE ANALYTICAL RESULTS - PETROLEUM CONSTITUENTS (ug/L)

PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Sample
Depth TPH- TPH- TPH- Ethyl- Methyl tert-
iSample Date; Sample ID (£t bgs) gasoline diesel mator oil Benzene Toluene benzene Xylenes | butyl ether
9/29/93 SA-1 5 <50 NA NA <0.5 <0.5 <0.5 <0.5 NA
/29/93 SB-1 5 <50 NA NA <0.5 <0.5 <0.5 <0.5 NA
9/30/93 TA-2 o 5 970 5 15008 NA <0.5 33 3.7 26 NA
4/5/1994 | #3 Pit Wager 6 NA™ 26080 NA <0.5 3 0.6 3 NA
2£7/1995 P-15 397 NA 100 NA <0.5 <0.5 <0.5 <0.5 NA
27111995 P-16 5.56 NA 190 NA <0.5 <0.5 <0.5 <0.5 NA
27111995 P-17 5.43 NA <50 NA <0.5 <0.5 <0.5 <0.5 NA
3/12/1999 GW-3 5.5 <50 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
3/12/1999 GW-4 5.5 <50 <50 <50 <0.5 <0.5 <0.5 <0.5 <0.5
Minimum <50 <50 <{.5 <0.5 <0.5
Maximum 970 26000 3.3 3.7 26
Average 114 5909 1 1 3
Standard Deviation 423 10461 1 1 8
Count 5000 7000 9000 9000 9000
Number of Detects 1000 4000 2000 2000 2000
t-value 2132 1943 1860 1860 1860
95% Normal UCL 617 13592 2 1 9
Notes:
bgs Below ground surface
ft Feet
pgl Microgram per liter
NA Sample was not analyzed for this chemical
UCL Upper confidence limit
Human Health Risk Assessment
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GROUNDWATER MATRIX ANALYTICAL RESULTS -- VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS (pg/L)

TABI.S

PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Sample
Sample | Sample | Depth Carbon m,l Methyl tert
Date m (ft bgs) Acetone |[2-Butanone| Disulfide |Chlorofo 1,1-DCA | 1,2-DCA |butyl ether| VOCs®
10/1/1993| AGT-2 3 NA NA NA ‘NA NA NA NA NA
10/1/1993] AGT-4 3 NA NA NA NA NA NA NA NA
9/28/1993| FDB-2 10 21 <10 3 <1 <1 <1 NA <1-<5
TN82002] B-1W 6.5 <5 2 <0.5 8.9 <(.5 <0.5 <0.5 <0.5-<5
7/18/2002] B-2W 6.5 <5 1.3 2.4 <0.5 <0.5 3.6 <0.5 <(.5-<3
741872002 B-3W 6.5 <5 1.7 0.86 7.7 1.3 <0.5 6.3 <0.5-<5
7/18/2002] B4AW 6.5 <5 24 0.55 5.4 <0.5 <0.5 <0.5 <0.5<5
Minimum| <5 <10 <0.5 <0.5 <0.5 <0.5 <0.5
Maxinmm, 21 24 3 8.9 1.3 3.6 6.3
Average 6.2 2 1 5 1 1 2
Standard Deviation 8 1 1 4 0.455 1 3
Count 5000 5000 5000 3000 5000 5000 4000
Number of Detects| 1000 4000 4000 3000 1000 1000 1000
t-value| 2015 2015 2015 2015 2015 2015 2353
95 % Normal UCL 14 4 3 8 1 2 5
Notes:
bgs Below ground surface
DCA Dichloroethane
ft Feet
png/L Microgram per liter
NA Sample was not analyzed for this chemical
UCL Upper confidence limit
VOCs Volatile organic compounds
2 Results for the remaining VOCs are presented to complete the historical data summary. However, this grouped data was not used
in statistical analysis nor the risk assessment,
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Appendix C
Risk Calculation Tables:
Marina Cove Subdivision




TABLE C-1
EXPOSURE PATHWAYS EVALUATED

MARINA COVE SUBDIVISION
1301 HIBBARD STREET, ALAMEDA, CALIFORNIA

Potential Receptor Medium Exposure Pathway

Current and Future Soil Inhalation - Outdoor Air {Volatiles)
Adult and Child Resident Inhalation - Indoor Air (Volatiles)
Incidental Ingestion of Soil
Ingestion of Homegrown Produce
Dermal Contact
Groundwater Inhalation - Indoor Air (Volatiles)
Current and Future Seil Inhalation - Qutdoor Air (Volatiles)
Construction Worker Incidental Ingestion
Dermal Contact .
Groundwater Inhalation - Qutdoor Air from Exposed Water (Volatiles)
Dermal Contact

Hurnan Health Risk Assessiment SOMA 02-2325
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TABLE C-2
SOIL EXPOSURE POINT CONCENTRATIONS
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Based on maximum concentrations:

Residential Infinite Restdential Soil

Soil EPC VF PEF Seil Outdoor Air EPC | Source Bldg. Cone. | Indoor Air EPC
Chemieals (ug/kg) (m’/kg) (n’/kg) (mg/m’) (ug/m’) (mg/mr’)
Volatile and Semivolatile Organic Compounds
[Benzene 5.60E+02 3,13E+03 - 1.798-04 3.15E-01 3.15B-04
Naphthalene 3.50E+04 4.30E+04 - 8.14B-04 1.33E-01 1.33E-04
[Xylenes 3.50E+03 4.40E+03 - 1.93B-03 9.50E-01 9.50E-04
Based on 95UCL concentrations:

Residenttal Infinite Residential Soil

Soil EPC VF PEF Soil Outdoor Air EPC | Source Bldg. Cone. | Indoor Air EPC
Chemicals (ugkg) {m’/kg) (m'/kg) (mg/m®) (ug/m®) {mg/m’)
Volatile and Semivolatile Organic Compounds
IBenzene 5.32EH1 3.13E+H03 - 1.70B-05 3.15B-01 3.15E-04
[Maphthalene 5.64E+H03 4,30E+04 - 1.31B-04 1.33E-01 1.33E-04
[Xylenes 6.96E+02 4.40E+03 - 1.58B-04 9,50E-01 9.50E-04
Notes;
EPC Exposure point concentration
mg/kg Milligram per kilogram
m’/kg Cubic meter per kilogram
mg/m® Milligram per cubic meter
PEF Particulate emission factor
ug/kg Microgram per kilogram
ugl'm3 Microgram per cubic meter
VF Volatilization factor
voc Volatile organic compound
- Not applicable

Non-VOCs - United States Environmental Protection Agency (EPA), Region 9 defines Volatile Organic Compounds (VOCs) as chemicals having a Henry's
Law Constant greater than 1x10-5 (atm-m3/mol) and a molecular weight less than 200 g/mole. The Califomnia BPA, Department of Toxic Substances Control
defines a VOC as a chemical with a vapor pressure of 0.001 mm Hg or higher and Henry's Law constant of 1x10-5 or higher in the Preliminary Endangerment
Assessment Guidance Manual, January 1994,

PEF = A default Particulate Bmission Factor (PEF} of 1.316B+09 m3/kg was used for non-VOCs to evaluate particles in air due to fagitive dust emissions from
contaminated soils, provided by US EPA, Region 9.
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Based on maximum concentrations:

TABL.—3

GROUNDWATER EXPOSURE POINT CONCENTRATIONS
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Groundwater Residential Infinite Residential Groundwater Groundwater
EPC Source Bldg. Conc. Indoor Air EPC Outdoor Air EPC
lcnemicals (ug/L) (ug/m’) (mg/m’) (mg/m’)
Metals
[Barium 1.70E+05 Non-VOC - —
Lead 1.30B+05 Non-VOC -~ -
Nickel 2.00E+05 Non-VOC - -
Zinc 2.40B+05 Non-VOC - -
Volatile and Semivolatile Organic Compounds
Benzene 9.90E+03 4.16E+00 4.16E-03 7.99E-02
1,1-Dichloroethane 1.30E+02 8.11B-03 8.11E-06 1.18E-03
Ethylbenzene 1.60E+03 5.67B-02 5.67E-05 1.03E-02
[Naphthalene 4.30E+02 5.71B-03 5.71E-06 2.66E-03
Toluene 3.00E+03 7.49E-02 7.49E-05 2.13B-02
Xylenes 4.10E+03 1.49B-01 1.49E-C4 2.74B-02
Human Health Risk Assessment
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Based on 95UCL concentrations:

TABn.-s

GROUNDWATER EXPOSURE POINT CONCENTRATIONS
- MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Groundwater Residential Infinite Residential Groundwater Groundwater
EPC Source Bldg. Conc. Indoor Air EPC Outdoor Air EPC

lcnemicats (ug/L) (ug/m’) (mg/m’) (mg/m’)
liMetals

Barium 1.32E+02 Non-VOC - --

Lead 3.36E+01 Non-VOC -- --

[Nickel 7.01E+01 Non-VOC - -

Zinc 9 89E+01 Non-VOC -~ --

Volatile and Semivolatile Organic Compounds

Benzene 7.23E+02 3.04E-01 3.04E-04 5.83E-03

1,1-Dichloroethane 1.96E+01 8.11E-03 8.11E-06 1.77E-04
{[Ethylbenzene 1.25E+02 5.67E-02 5.67E-05 8.06BE-04
“Naphthalcnc 1.15E+02 5.71E-03 5.71B-06 7.12E-04

Toluene 1.67E+02 7.49E-02 7.49E-05 1.18E-03

Xylenes 4. 14E+02 1.49E-01 1.49E-04 2.76E-03

Notes:

EPC Exposure point concentration

mg/L Milligram per liter

mg/m’ Milligram per cubic meter

ug/L Microgram per liter

ng/m’ Microgram per cubic meter

YOC Volatile organic compound

- Not applicable

Non-VOCs - United States Environmental Protection Agency (EPA), Region 9 defines Volatile Organic Compounds (VOCs) as
chemcials having a Henry's Law Constant greater than 1x10-5 (att-m3/mol) and a molecular weight less than 200 g/mole. The

California EPA, Department of Toxic Substances Control defines a VOC as a chemical with a vapor pressure of 0.001 mm Hg or
higher and Henry's Law constant of 1x10-5 or higher in the Preliminary Endangerment Assessment Guidance Mammal, Jammary 1994.
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TABLE C-4

GROUNDWATER AIR CONCENTRATIONS FOR CONSTRUCTION WORKER

Based on maximum concentrations:

MARINA COVE SUBDIVISION
1301 HIBBARD STREET, ALAMEDA, CALIFORNIA

Outdoor Air Parameters for Construction Worker Benzene 1,1-DCA Ethylbenzene | Naphthalene Toluene Xylenes
GW EPC (mg/L) 9.9 0.13 1.6 0.43 3 4.1
Gas Phase mass transfer coefficient of compound (cm/sec) 0.83 0.83 0.83 Q.83 .83 .83
Henry's Law Constant (atm-m’/mol) 5.60E~-03 5.60E-03 7.69E-03 1.98E-02 6.60E-03 7.50E-03
Temperature (K) - 21 degrees Celsiis 294.00 294,00 294.00 294.00 294.00 294.00
Ideat Gas Constant (R) - atm-m’/mol-degrees-Kelvin £.20E-05 8.20E-05 8.20E-05 8.20E-05 8.20B-05 8.20E-05
Diffusivity in water (cm®/sec) 9.80E-06 1.10E95 7.80E-06 7.50E-06 8.60E-06 8.10E-06
{Liquid phase mass transfer coefficient of compund {cm/sec) 2,14E04 240E-04 1.70E-04 1.64E-04 1.83E-04 1.77E-04
|[Overall mass transfer coefficient (cm/sec) 2.14E-04 2.40E-04 1.70E-04 1.64E-04 1.87E-04 1.77E-04
fSurface Area of water () 4.845+02 4 34E+02 4.84E+02 4.84E+02 4.84E+02 4.84E+02
llconversion Factor (titers/cm’ x emim?) 1.00E+01 1.00E+01 1LOOEH)] 1.O0E+31 1.00E+H)1 L.00EHH
Emission Rate (mg/sec) LO2E+0] 1.51E-01 1.326+00 3.40E01 2.72E+00 3.50E-+H)0
Average wind Speed in Mixing Zone (m/sec) 3.88 3.88 3.88 3.88 3.88 3.58
Width of Area perpendicular to wind direction (m) 22.00 22.00 22.00 22.00 22.00 22.00
Mixing Height (m) 1.5 1.5 1.5 1.5 1.5 1.5
GW Qutdoor Air EPC (mg/m’) 7.99E-02 1.18E-03 1.03E-02 1.66E-03 2.13E-02 2.74E-02
Based on 95UCL concentrations:
IIOutdoor Ajr Parameters for Construction Worker Benzene 1,1-DCA Ethylbenzene | Naphthalene Toluene Xylenes
{GW EFC (mg/L) 0.72 0.02 0.13 0.12 0.17 0.41
llGas Phase mass transfer coeflicient of compound (cm/sec) 0.83 0.83 0.83 0.83 0.83 0.83
Henry's Law Constant (atm-m’/mol) 5.60E-03 5.60E-03 7.69E-03 1.98E-02 6.60E-03 7.50E-03
Temperature (K) - 21 degrees Celsius 294.00 294.00 294.00 294.00 294.00 294.00
fideal Gas Censtant (R) - atm-m’/mol-degrees-Kelvin 8.20E-05 8.20E-05 8.20E-05 £.20E-05 8.20E-05 8.20E-05
iffusivity in water (cm’/sec) 9.80E-06 1.10E-05 7.80E-06 7.506-06 8 60E-06 8.10E-06
MLiguid phase mass transfer coefficient of compund (am/sec) 2.14E-04 2.40E-04 1.70E-04 1.64E-04 1.88E-04 1.776-04
{Overall mass transfer coefficient (cm/sec) 2.14E04 2.40E-04 1.70E-04 1.64E-04 1.87E04 1.77E04
Jsurtace Area of water () 4.84E+)2 4.84E+)2 4.34E+)2 4. B4E+02 4.84E+02 4.84E+02
[cConversion Factor (liters/crm’ x crn®/m®) 1.00E+01 1.00E+01 1.00E+H01 1.00E+0E 1.00E+01 LOOE+0]
Emission Rate (mg/sec) 747E-01 2.27E2 1.03E-01 9.12E-02 1.52E-01 3.54E-01
lAverage wind Speed in Mixing Zone (m/sec) 3.88 3.88 3.88 3.88 3.88 3.38
[Width of Area perpendicular to wind direction {m) 22.00 22.00 22.00 22.00 22.00 22.00
Mixing Height (m) 1.5 1.5 1.5 1.5 1.5 1.5
EGW Outdoor Air EPC (mg/m’) 5.83E-03 1.77E-04 8.06E-04 7.12E-04 1.18E-03 2.76E-03
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Notes:
atm-m*/mol
cm/sec
1,1-DCA

K

m

mg/L
mg/m’
mgfsec

Reference:

TABLE C-4
GROUNDWATER AIR CONCENTRATIONS FOR CONSTRUCTION WORKER
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Atmosphere-cubic meter per mole
Centimeter per second
1,1-Dichloroethane

Kelvin

Meter

Milligram per liter

Milligram per cubic meter
Milligram per second

U.8. Environmental Protection Agency. 1996. Soil Screening Guidance: User’s Guide . EPA Document Number: EPA340/R-96/018. July.
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TABLE C-5
EXPOSURE FACTORS
MARINA COVE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Exposure Parameters and Factors Acronym Units | values | Source

Adult Resident Exposure Parameters

Inhalation Rate - Adult Resident AdRes IR m’/day 20 Cal EPA 1992 - default residential total indoor and outdoor combined daily inhalation rate
Ingestion Rate - Adult Resident AdRes Ing mg/day 100 Cal EPA 1992 - Default adult residential rate - equivalent to an agricultural worker
Unit conversion factor CF kg/mg 1.00E-06 NA

Fraction Ingested FI Unitless 1 U.S. EPA 1991

Skin Surface Area - Adult Resident AdRes SA cmzlday 5800 Cal EPA 1992

Skin adherence factor - Adult Resident SAF mg/cm2 0.07 DTSC 2000 / U.S. EPA 2001 - Default adult residential value

Dermal absorption factor - Adult Resident DAF Unitless Chem-spec see Table B6

Volatilization factor for soil Vis m’/kg Chem-Spec U.S. EPA 2000

Volatilization factor for groundwater VFw L’ 0.5 U.S. EPA 2000

Exposure Frequency - Adult Resident AdRes EF days/year 350 Cal EPA 1992 /U.8. EPA 1991

Exposure Duration - Adult Resident AdRes ED years 24 Cal EPA 1992 /U.S. EPA 1991 - defaunlt adult residential when child resident is 6 years (30 years total)
Body Weight - Adult Resident AdRes BW kg 70 U.S. EPA 1991 / Cal EPA 1992 - default adult value

Averaging Time-Non-carcinogenic - Adult Resident AdRes ATnon-carc days 3760 Calculated

Averaging Time-Carcinogenic AT days 25550 U.S. EPA 1991/ Cal EPA 1992

Adult Resident Exposure Factors

Inhalation Non-carcinogenic - Adult Resident Inh Ad Res NC Factor msf'kg-day 2.74E-01 Calculated

Ingestion Non-Carcinogenic - Adult Resident Ing Ad Res NC Factor day™ 1.37E-06 Calculated

Dermal Non-Carcinogenic - Adult Resident Der Ad Res Der Factor day™! 5.56E-06 Calculated

Inhalation Carcinogenic - Adult Resident Inh Ad Res C Factor m’fkg-day 9,39E-02 Calculated

Ingestion Carcinogenic - Adult Resident Ing Ad Res C Factor da).r'1 4,70E-07 Calculated

Dermal Carcinogenic - Adult Resident Der Ad Res Der C Factor day™ 1.91E-06 Calculated

Child Resident Exposure Parameters

Inhalation Rate - Child Resident ChRes IR m’/day 10 U.S. EPA 1997 - default child 6-8 years of age mean recommended inhalation rate
Ingestion Rate - Child Resident ChRes Ing mg/day 200 Cal EPA 1992/ U.5. EPA 1997

[Unit conversion factor CF kg/mg 1.00E-06 NA

Fraction Ingested F1 Unitless 1 U.5. EPA 1991

Skin Surface Area - Child Resident ChRes SA cmzlday 2000 Cal EPA 1992

Skin adherence factor - Child Resident SAF rng/cm2 0.2 DTSC 2000 / U.S. EPA 2001 - Default child residential value

Dermal absorption factor DAF Unitless Chem-Spec SCAQMD 1988

'Volatilization factor for soil Vis mzﬂ(g Chem-Spec 1J.5. EPA 2000

Volatilization factor for groundwater VFw L/m’ 0.5 U.S. EPA 2000

Exposure Frequency - Child Resident ChRes EF days/year 3350 Cal EPA 1992 / U.S. EPA 1991 - default residential value

Exposure Duration - Child Resident ChRes ED years 6 Cal EPA 1992 /U.S. EPA 1991 - default child residential when adult resident is 6 years (30 years total)
Body Weight - Child Resident ChRes BW kg 15 U.3. EPA 1991/ Cal EPA 1992

Averaging Time-Non-carcinogenic - Child Resident ChRes ATnon-carc days 2190 Calculated

Averaging Time-Carcinogenic AT o days 25550 U.S. EPA 1991 / Cal EPA 1992
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TABLE C-5

EXPOSURE FACTORS

MARINA COVE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Exposure Parameters and Factors Acronym Units Values Source

IChild Resident Exposure Factors

Inhalation Non-carcinogenic - Child Resident Inh Ch Res NC Factor m3/kg—day 6.39E-061 Calculated

Ingestion Non-Carcinogenic - Child Resident Ing Ch Res NC Factor day” 1.28E-05 Calculated

Dermal Non-Carcinogenic - Child Resident Der Ch Res Der Factor day’ 2.56E-05 Calculated

[nhalation Carcinogenic - Child Resident Inh Ch Res C Factor m’/ke-day 5.48E-02 Calculated

Ingestion Carcinogenic - Child Resident Ing Ch Res C Factor day'] 1.10E-06 Calculated

Dermal Carcinogenic - Child Resident Der Ch Res Der C Factor day” 2.19E-06 Calculated

Construction Worker Exposure Parameters

Inhalation Rate - Construction Worker CW IR m’/day 20 Cal EPA 1992 - Total commercial/industrial work day default value
Ingestion Rate - Construction Worker CW Ing mg/day 100 Cal EPA 1992 - Equivalent to an agricultural worker
Unit conversion factor CF kg/mg 1.00E-06 NA

Fraction Ingested Fi Unitless 1 U.S. EPA 1991

Skin Surface Area - Construction Worker CW SA em®/day 3160 DTSC 2000

Skin adherence factor - Construction Worker SAF mg/em’ 0.24 Holmes et. al. 1999 - Maximum Geometric Mean value for soil loading (hands) for construction workers
Dermal absorption factor DAF Unitless Chem-Spec SCAQMD 1988

Volatilization factor for seil Vis m'/kg Chem-Spec U.8. EPA 2000

Volatilization factor for groundwater VFw L/m’ 0.5 U.S. EPA 2000
Chemical-Specific Water Permeability Coefficient Kp cm/hr Chem-Spec .S, EPA 1992

Groundwater Dermal Exposure Duration - Construction Worker WDED hours 0.5 Professional Judgement

[Unit conversion factor CF liters/cr’ 1.00E-03 NA

Exposure Frequency - Construction Worker CW EF days/year 250 U.5. EPA 1991, Cal EPA 1992

Exposure Duration - Construction Worker CW ED years 1 Professional Judgement

Body Weight - Construction Worker CW BW kg 70 U.S. EPA 1991 / Cal EPA 1992
Averaging Time-Non-carcinogenic - Construction Worker CW ATunon-carc da}s 365 Calculated

Averaging Time-Carcinogenic AT .. days 25550 U.S.EPA 1991 / Cal EPA 1992
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TABLE C-5
EXPOSURE FACTORS
. MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Exposure Parameters and Factors Acronym Units Values Source
Construction Worker Exposure Factors

Inhalation Non-carcinogenic - Construction Worker Inh CW NC Factor m’/kg-day 1.96E-01 Calculated
[ngestion Non-Carcinogenic - Construction Worker Ing CW NC Factor d::ly'1 9.78E-07 Calculated
Soil Dermal Non-Carcinogenic - Construction Worker Soil Der CW Der Factor day'] 7.42E-06 Calculated
Groundwater Dermal Non-Carcinogenic - Construction Worker GW Der CW Der Factor hr-liter/cm-kg-day 1.55E-02 Calculated
Inhalation Carcinogenic - Construction Worker Inh CW C Factor mafkg-day 2.80E-03 Calculated
Ingestion Carcinogenic - Construction Worker Ing CW C Factor day’! 1.40E-08 Calculated
Soil Dermal Carcinogenic - Construction Worker Soil Der CW Der C Factor day'l 1.06E-07 Calculated
Groundwater Dermal Carcinogenic - Construction Worker GW Der CW Der C Factor hr-liter/cm-kg-day 2,.21E-04 Calculated
Notes:

m’ = Cubic meter
ug = Microgram
mg = Milligram
kg = Kilogram

2 .
. cm’ = square cenhimeter

References: '

California Environmental Protection Agency (Cal EPA) 1992, Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities. Department of Toxic Substances Control, Office of the Science Advisor.
Department of Toxic Substances Control (DTSC). 2000. Guidance for the Dermal Exposure Pathway. Draft Memorandum from S. DiZio, M. Wade, D. Oudiz to Human and Ecological Risk Division. January 17.

Holmes et. al. 1999. Field Measurements of Dermal Soil Loadings in Occupational and Recreational Activities. Environmental Res. 80:148-157.

South Coast Air Quality Management District (SCAQMD). 1988. Multi-Pathway Health Risk Assessment Input Parameters Guidance Document. Prepared by Clement Associates, Inc., for SCAQMD.

United States Environmental Protection Agency (U.S. EPA). 1991. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual. Supplemental Guidance: "Standard Default Exposure Parameters”. Interim Final. March.
U.S. EPA. 1992, Dermal Exposure Assessment: Principles and Applications. Interim Report. EPA/600/8-91/011B. January.

U.S. EPA. 1997. Exposure Factors Handbook. Volume I: General Factors. Office of Research and Development.

U.S. EPA. 2000, Region 9 Preliminary Remediation Goals (PRGs) 2000. November 1.

U.S. EPA. 2001. Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Interim Review Draft - For Public Comment. EPA/540/R/99-005. September.
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TABLE C-6

SOIL DERMAL ABSORPTION FACTORS
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

~ Chemical-Specific

Soil Dermal Absorption Factor
Chemicals N (unitless)
Volatile and Semivolatile Organic Compounds
Benzene 0.1 |
Naphthalene 0.15 |
Xylenes } _ 0.1 ||
Reference: .

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

Manual. Januvary.

Human Health Risk Assessment
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SOMA 02-2325
March 21, 2003



TABLE C-7
GROUNDWATER PERMEABILITY CONSTANTS
MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

C=hemical-Speciﬁc

Water Permeability Coefficient
Chemicals _ (cln!hr)
INIetals } B
Barium 1.30E-03
Lead 1.00E-03
[Nickel 2.00E-04
Zinc 6.00E-04
Volatile and Semivolatile Organic Compounds
| enzene 2.10E-02
1,1-Dichloroethane 3.90E-03
Ethylbenzene 740E-02
[Naphthalene 6.90E-02
Toluene 4.50E-02
ll}(ylcnes ) 8.00E-02

Note:
. cm/hr Centimeter per hour

References:

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

Manual. January.

U.S. Environmental Protection Agency. 2001, Risk Assessment Guidance for
Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental
Guidance for Dermal Risk Assessment). Interim Review Draft - For Public

Comment. EPA/540/R/99-005. September,
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TABLE C-8

RISK EQUATIONS

MARINA COVE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Risk Calculation Parametex Acromym Tnits Risk Equation
Adult Resident Receptor
Inhalation Exposure Factor - Noncarcinogenic - Ad Res Inh Ad Res NC Factor mafkg-day Inh Ad Res NC Eactor = AdBesIR * Ad ResEF ¥ Ad Res ED
AdRes BW * Ad Res AT non-care
Ingestion Exposure Factor - Noncarcinogenic - Ad Res Ing Ad Res NC Factor day’ Ing Ad Res NC Factor = Ad ResIng * CF * FIL ¥ Ad Res EF *Ad ResED
Ad Res BW * Ad Res AT non-care
¥50il Dermal Exposare Factor - Noncarcinogenic - Ad Res Soil Der Ad Res NC Factor day"! Soil Der Ad Res NC Factor = Ad Res SA * CF * SAF * Ad Res EF * Ad ResED
Ad Res BW * Ad Res AT non-crre
|Inhalation Exposure Factor - Carcinogenio - Ad Res Inh Ad Res C Factor mgfkg—day Inh Ad Res C Factor = Ad Res IR * Ad Res EF * Ad Res ED
Ad Res BW * Ad Res AT care
Tngestion Exposure Factor - Catcinogenic - Ad Res Ing Ad Res C Factor day™ Ing Ad Res C Factor = Ad Res Ing * CF * FI * Ad Res EF *Ad Res ED
Ad Res BW * Ad Res AT carc
Sofl Dermal Exposare Factor - Carcinogenic - Ad Res Soil Der Ad Res C Factor day'1 Soil Der Ad Res C Factor = AdRes SA* CF* SAF * Ad Res BF * Ad ResED
Ad Res BW * Ad Res AT cazc
Inhalation Noncarcinogenic Hazard Quotient - Ad Res Soil Inh Ad Res HQ unitless Inh Ad Res HQ = Inh Ad Res NC Factor * Air Concentration (Soil, Soil Gas or GW-Based) / RfDi
Soil Ingestion Noncarcinogenic Hazard Quotient - Ad Res Soil Ing Ad Res HQ unitless Ing Ad Res HQ = Ing Ad Res NC Factor * Soil Concentration / RfDo
|Soil Dermal Noncarcinogenic Hazard Quotient - Ad Res Soil Der Ad Res HQ unitless Soil Der Ad Res HQ = Soil Der Ad Res NC Factor * DAT * Soil Concentration / RfDo
Noncarcinogenic Hazard Index - Ad Res Ad Res HI unifless Ad Res HI = Inh Ad Res HQ + Ing Ad Res HQQ + Soil Der Ad Res H() for all Chenicals
Inhalation Carcinogenic Risk - Ad Res Inh Ad Res RISK unitless Tnhk Ad Res RISK = Inh Ad Res C Factor * Air Concentration (Soil, Soil Fas or GW-Based Y* CSFi
Soil Ingestion Carcinogenic Risk - Ad Res Soil Ing Ad Res RISK unitless Ing Ad Res RISK = Soil Ing Ad Res C Factor * Seil Concentration * CSFo
Soil Dermal Carcinogenic Risk - Ad Res Soil Der Ad Res RISK unitless Soil Der Ad Res RISK = Soil Der Ad Res C factor * DAF * Soil Concentration * CSFo
(Carcinngenic Risk - Ad Res Ad Res RISK unitless Ad Res RISK =

Inh Ad Res Risk + Ing Ad Res Risk + Soll Der Ad DRes Risk for all Chemicals

Humian Heatth Risk Assessment
Final Report, Page 1 of 3
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TABLE C-8

RISK EQUATIONS

MARINA COVE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Risk Calculation Parameter Acronym Units Risk Equation
Child Resident Receptor
Inhalation Exposure Factor - Noncarcinogenic - Ch Res Toh Ch Res NC Factor ' /kg-day Inh Ch Res NC Factor = ChResIR * Ch ResEF * ChRes ED
Ch Res BW * Ch Res AT non-carc
Ingestion Exposure Factor - Noncarcinogenic - Ch Res Ing Ch Res NC Factor day'l Ing Ch Res NC Factor = Ch Res Ing * CF * FI * Ch Res EF *Ch Res ED
Ch Res BW * Ch Res AT non-cate
Soil Dermal Exposure Factor - Noncarcinogenic - Ch Res S0il Der Ch Res NC Factor day™ Soil Der Ch Res NC Factor = ChRes SA * CF * SAP * Ch Res EF * Ch Res ED
Ch Res BW * Ch Res AT non-carc
Inhalation Exposure Factor - Carcinogenic - Ch Res Inh Ch Res C Factor mafl_(g-day Inh Ch Bes C Factor = Ch Res IR * Ch Res EF * Ch Res ED
Ch Res BW * Ch Res AT carc
Ingestion Exposure Factor - Carcinogenic - Ch Res Ing Ch Res C Factor dny'l Ing Ch Res C Factor = Ch ResIng * CF * FI * Ch Res EF *Ch Res ED
Ch Res BW * Ch Res AT carc
150il Dermal Exposure Pactor - Carcinogenic - Ch Res Soil Der Ch Res C Factor day'l Soil Der Ch Res C Factor = ChResSA* CF* SAF * Ch ResEF * Ch Res ED
Ch Res BW * Ch Res AT carc
{Inbalation Nonearcinogenic Hazard Cuotient - Ch Res Soil Inh Ch ResHQ unitless Inh ChRes HQ = Inh Ch Res NC Factor * Air Concentration (Soil, Soil Gas or GW-Based) / RIDi
Soil Ingestion Noncarcinogenic Hazard Quotient - Ch Res Soil Ing Ch Res HQ unitless Ing ChRes HQ = Ing Ch Res NC Factor * Seil Concentration / RfDo
Soil Dermal Noncarcinogemc Hazard Quotient - Ch Res Soil Der ChRes HQ uniiless Soil Der Ch Res HQ = Soil Der Ch Res NC Factor * DAF * 8oil Concentration / RfDo
iNoncarcinogenic Hazard Index - Ch Res Ch Res HI unitless ChRes HI= Inh Ch Res HQ + Ing Ch Res HQ + Soil Der Ch Res HQ for all Chemicals
Inhalation Carcinogenic Risk - Ch Res Inh Ch Res RISK unitless Inh Ch Res RISK = Inh Ch Res C Factor * Air Concentration (Soil, Soil Gas or GW-Based )* CSFi
3oil Ingestion Carcinogenic Risk - Ch Res 50il Ing Ch Res RISK vaitless ing ChResRISK = Soil Ing Ch Res C Faotor * Soil Concentration * CSFo
Soil Detmal Carcinogenic Risk - Ch Res Soil Der Ch Res RISK unitless Soil Der Ch Res RISK = Soil Der Ch Res C factor * DAF * Soil Conceniration * CSFo
JCardmgenic Risk- Ch Res Ch Res RISK unifless ChRes RISK = Inh Ch Res Risk + Ing Ch Res Risk + Soil Der Ch Res Risk for all Chemicals
[Residential Noncarcinogenic Risk Res NC RISK unifless Res NC RISK = Ch Res H1
[Restdential Careinogenic Risk Res RISK imifless Res RISK = Ad Res Risk + Ch Res Risk

Human Health Risk Assessment
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TABLE C-8

RISK EQUATIONS

MARINA COVE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

[Risk Calculation Farameter Afronym Units Risk Equation
[Constructian Worlex Receptor
Inhalation Exposure Factor - Noncarcinogenic » CW Inh CW NC Factor 12 fkg-day Inh CW NC Facior = CW IR * CW EF * CW ED
CW BW * CW AT non-carc
Ingestion Exposure Factor - Noncarcinogenic - CW Ing CW NC Factor day’ Ing CW NC Faetor = CW Ing * CF * FI * CW EF *CW ED
CW BW * CW AT non-carc
Soil Dermal Exposure Factor - Noncsrcinogenic - CW Seil Der CW NC Factor duy'l Soil Der CW NC Factor = CWSA*CF*SAF* CWEF* CW ED
CW BW * CW AT notrcarc
Groundwater Dermel Expoawe Factor - Noncarcinogenic - CW GW Der CW NC Faclor hr-liter/corkg-day GW Der CW NC Factor = CW SA * WDED *CF * CW EF * CW ED
CW BW ¥ CW AT non-carc
Inhalation Exposare Factor - Carcinogenic - CW Inh CW C Factor ¥ /kg-day Inh CW C Factor = CWIR * CW EF * CW ED
CW BW * CW AT carc
WIngesﬁon Exposzure Factor - Carcinogenic - CW Ing CW C Factor day’ Ing CW C Factor = CW Ing * CF * FI * CW EF *CW ED
CWBW * CW AT carc
Soil Dermal Exposure Factor - Cercinogenic - CW Soil Der CW C Factor day S0il Der CW C Factor = CWSA*CF* SAF* CW EF * CW ED
CW BW * CW AT carc
Groundwater Dermal Exposure Factor - Carcinogenic - CW GW Der CW C Factor hr-liter/em-kg-day GW Der CW C Factor = CW SA * WDED *CF * CW EF * CWED
CW BW * CW AT carc
[inhalation Noncarcinogenic Hazard Quotient - CW Soil Inh CW HQ unifless Inh CW NC Factor * Air Concentration (Soil, Soil Gas or GW-Based) / RfTH
Soil Ingestion Noncarcinogenic Hazard Quotient - CW Soil Ing CW HQ umitless Ing CW NC Factor * Soil Concentration / RfDa
Soil Dermal Noncarcinogenic Hazard Quotient - CW Soil Der CW HQ unitless Soil Der CW HQ = Soil Der CW NC Factor * DAF * Soil Concentration / RfDo
(Groundwater Dermal Noncarcinogenic Hazard Quotient - CW GW Dexr CW HQ umtless GWDerCWHQ = GW Der CW NC Factor * ChemrSpecific Kp* Groundwater Concentration / RfDo
[Noncarcinogenic Hazard Index - CW CWHI vnifless Inh CW HQ + Ing CW HOQ + Soil Der CW HQ + GW Der CW for all Chemicals
Inhalation Carcinogenic Risk - CW Inh CW RISK unitless Inh CW RISK = Inh CW C Factor * Air Concentration (Soil, Soil Gas or GW-Based )* CSFi
Soil Ingestion Carcinogenic Risk - CW Soil Ing CW RISK unitless Ing CW RISK = Soil Ing CW C Factor * Soil Concentration * CSFo
Soil Dermal Carcinogemic Risk - CW Soil Der CW RISK unitless Soil Der CW RISK = Soil Der CW C factor * DAF * Soil Concentration * CSFo
Groundwater Dermal Noncarcinogenic Risk - CW GW Der CW Risk unitless GW Der CW Risk = GW Der CW C Factor * ChemrSpecific Kp* Groundwater Concentration / CSFo
Carcinogenic Risk - CW CW RISK umitless

Inh CW Risk + Ing CW Risk + Soil Der CW + GW Der CW Risk for all Chemicals

Notes;

Ad = Adult

AT = Averaging time

BW = Body weight

CDI = Chronic Daily Intake
CF = Conversion Faclor
Ch=Child

Human Health Risk Assessment

Final Repott, Page 3 of 3

CBF = Cancer slope factor

CW = Construction Worker
DAF = Dermal absoption factor
Der = Dermal

ED = Exposure duration

EF = Exposure frequency

FI = Fraction ingested
HI = Hazard Index
HQ = Hazard Quotient
Ing = Ingestion

Inh = Inhalation

IR =Intake rate

Ep = Chemical-Specific Permeability Coefficient
mg/kg-day = millgrams per lkilogram-day
RAD = Noncarcinogenic reference dose

SA = Skin surface area

SAF = Skin adherence factor
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TABLE C-9
TOXICITY VALUES

MARINA COVE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

Source

Oral Cancer Source Inhalation Inhalation Inhalation Unit Risk Chronic Source Source

Slope Factor Oral Cancer Unit Risk Factor Cancer Slope Factor and Cancer Slope Inhalation REL: | Chronic Inhalation Inhalation RfC Inhalation RfD Inhalation Oral RID* Source
Chemicals [1/(mg/kg-day)] Slope Factor [lf(ug!ml)] [1/(mg/kg-day)] Factors (ug.v’ms) REL (mg/mg) (mmg/kg-day) RID and RIC {mg/kg-day) Oral RID
Metals
Barium NC NC NC NC RIS - - 5.00E-04 1.43E-04 HEAST 7.00E-02 RIS
Lead 8. 50E-03 OEHHA 1.20E-05 4.20E-02 OEHHA - - - - - - -
INickel — — 2.60E-04 9.10E-01 OEHHA 5.00EQ2 Cal EPA - 1.43E-05 Cal EPA 2.00E-02 IRIS
Zinc NC NC NC NC IRIS — - -- -- — 3.00E-01 RIS
Volatile and Semivolatile Organic Compounds
Benzene 1.0E-01 OEHHA 2,905 1.0E-01 OEHHA 60 OEHHA -- 1.7E-03 NCEA 3.0E-03 NCEA
1,1-Dichloroethane 5.7E-03 OEHHA 1.6E-06 5.7E03 OEHHA — - -~ 1.4E-01 HEAST 1.0E-01 HEAST
[Ethylbenzene NC NC NC NC NC 2000 OEHHA 1.0E+00 29801 IRIS 1.0E-01 RIS
[Naphthalene NC -- — NC -- 9 Cal EPA 3.0E03 8.6E-04 RIS 2.0E02 IRIS
Toluene NC NC NC NC NC - - 4.0E-01 1.1E-01 RIS 2.0E-01 IRIS
Xylenes NC NC NC NC NC 700 Cal EPA - 2.0E-01 Cal EPA 2.0B+00 IRIS
Notes:
? Oral RID values used as a surrogate for dermal RiDs
- Not available
mg'kg-day  Milligram per kilogram-day
mg/m’ Milligram per cubic meter
NC Chemical is not classified as a carcinogen
RID Reference dose
RIC Reference conceniration
ug;/m3 Microgram per cubic meter
References:

California Environmental Protection Agency (CalEPA). 1994. Office of Environmental Health Hazard Assessment (OEHHA). California Cancer Potency Factars. November.

California Bnvironmental Protection Agency (CalEPA). 2001, Toxicity Criteria Database. Office of Environmeuntal Health Hazard Assessment (OEHHA). Hitp://www.oehha.ea.gov/risk/chemicalDB/index.asp October 31.

CalBPA. 1999. Air Toxics Hot Spots Program Risk Assessment Guidelines. Part Il Technical Support Document for the Determination of Nencancer Chronic Reference Exposure Levels. OEHHA. SRP Draft. May.

United States Environmental Protection Agency (U.S. EPA). 2001. Integrated Risk Information System (IRIS). Toxicological profiles downloaded from www.epa.gov/iris website.
1.8, EPA. 1999. National Center for Environmental Assessment (MCEA). Region 9 Preliminary Remediation Goals (PRGs).

U.5. EPA. 1997. Health Effects Assessment Summary Tables (HEAST). Office of Soild Waste and Emergency Responsze. FY 1997 Update. July.
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TAB D
ADULT RESIDENTIAL ATIONS FOR SOIL .
! MARINA CO DIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA
Variables Acronym Units Values Benzene Naphthalene Kylenes Total
[Exposure Parameters
Soil Concentration G, mg/kg Chem-Spec 0.56 .35 35
Soil Predicted Indoor Ajr Concentration C, mg/m’ Chem-Spec 3.15E-D4 1.33E-04 9.50E-G4
[[Lmit conversion factor CF kgfmg 1.00E-06 - - -
([inhalation Rate - Adult Resident AdRes IR m/day 20 - - -
[lngestion Rate - Adult Resid AdRes Ing mg/day 100 - - =
lskin Surfacs Area - Adult Resident AdRes SA cm’/day 5800 - - -
¥Eraction Ingested Fi Unitless 1 - - -
[Dermal absorption factor DAF Unitless Chem-Spec 0.1 0.15 D.1
||Skin adherence factor SAF mg/om” 0.07 - - -
|[Exposure Frequency - Adult Resideat AdRes EF days/year 350 - - =
(Exposure Duration - Adult Resident AdRes ED years 24 - - —
[Body Weight - Adult Resident AdRes BW kg 70 - -~ -
IAveraging Time-Non-carcinogenic - Adult Regident AdRes ATnon-carc days 8760 - - -
lAveraging Time-Carcinogenic AT e days 25550 - -~ -
hChmnic Daily Intakes
{Inhalation Non-carcinogenic. - Adult Resident Tnh AdRes NC Factor mg/kg-day Chem-Spee 8.626-05 3.64E-08 2.60E-04
[tngestion Non genic - Adult Resid Ing AdRcs NC Factor my/kg-day Chem-Spec 767807 4.79E-05 1.16E-05
[Dermal Non-carcinogenic - Adult Resident Der AdRes NC Factor mp/kg-day Chem-Spec 3.11E-07 2.92E-05 4.73E-06
Hinhalation Carcinogenic - Adult Resident Inh AdRes C Factor mp/kp-day Chem-Spec 2.95E-05 1.25E-05 8.92E-05
Ingestion Carcinogenic - Adule Resident Ing AdRes C Factor mg'kg-day Chem-Spec 2.63E-07 1.64E-03 3.99E-06
Carcinogenic - Adnit Resident Der AdRes C Factor mg/ke-day Chem-Spec 1.07E-07 1.0GE-05 L62E-06
[Toxigity Criteria
[Verified Reference Dose, inhalation RiDy, mg/kg-day Che-Spec 1. 70E-03 8.57E-04 ZOOE-01
[Verified Reference Dose, Ingestion RiD,, mg/ke day Chen-Spec 3.00E-03 200E-02 2.006+00
[Verified Reference Doge, Dermal (oral) RiD,, mgkg-day Chem-Spec 3.00E-03 2 00E-02 2.00E+)0
(Cancer Slope Factor, Inhalation CS5Fn (mp/kg-day) Chem-5pec 1.0E-01 NC NC
[fCancer Slope Factor, Ingestion CSFiy (mg'kg-day} Chei-Spec 1.0E-01 NC NC
I{Caucer Slope Factor, Dermal (oral) CSFiy (mgkg-day}” Chem-Spec 1.0B-01 NC NC
[(Noncarcinogenic Hazards
{Soil Inhalation Hazard Quotient - Adnlt Resid Inh AdRes HQ wnitless Chem-Spec 0.0507 0.0424 0.00130 0.05444
ﬂSoil Ingestion Hazard Quotient - Adult Resident Ing AdRes HQ unitless Chem-Spec 0.0003 0.0024 0.00001 0.00266
{Soil Dermal Hazard Quotical - Adulk Resident Der AdRes HQ ugitless Chem-Spec 0.0001 0.0015 0.00000 0.00157
ISoiI Hazard Index - Adult Resident Soil AdRes HI unitless Chem-Spec 0.0511 0.046 0.0¢131 0.1
ICnrclnagenlc Risk
lSail Inhalation Carcinopenic Risk - Adult Resident luh AdRes RISK nitless Chem-Spec 2.95E-06 - — 3.0E-06
Soil Ingestion Carcimogenic Risk - Adnlt Resident Ing AdRes RISK imnitless Chem-Spec 2.63E-08 - - 2.6E-08
Soil Dermal Carcinogenic Risk - Aduit Resident Der AdRes RISK unitless Chem-Spec 1.07E-08 - - 1.1E-08 |
§Soil Carcinogenic Risk - Adnlt Resident Soil AdRes RISK unitless Chem-Spec 1.99E-06 - - 3E-06 ‘
Human Health Risk Assessment SOMA 022325
Final Report Page 1of | March 21, 2003




TABLE C-11

ADULT RESIDENT CALCULATIONS FOR GROUNDWATER

MARINA COVE SUBDIVISION
1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

|V ariabies Acronym Units Values Barium Lead Nickel Zne Benzene 1,1-DCE lsl‘thylbenzene Naphthalene Toluene Xylenes Total
IlExposure Parameters
JGroundwater Concentration C, mg/L Chem-Spec 170 130 200 240 9.9 0.13 1.6 0,43 3 4.1
[iGroundwater Predicted Indoor Air Concentration C, mgm’ Chem-Spec - - - - 4.16E-03 8.11E-06 5.67E-05 5.71E-06 7.49E-05 1.49E-04
[mhalation Rate - Adult Resident AdRes IR my/day 20 - - - - - _ _ - - -
[[Exposure Frequency - Adult Resident AdRes EF days/year 330 - - -- - - - - - - —
[Exposure Duration - Adult Resident AdRes ED years 24 - -- - -- -- - - - -- -
[Body Weight - Adult Resident AdRes BW kg 70 - - — - - - - - - -
Averaging Time-Non-carcinogenic - Adult Resident AdRes ATnon-carc days 8760 - - - -- - ~ —~ - -- -
[Averaging Time-Carcinogenic AT o days 25550 - - - - -- — — - - -
HChronic Daily Intakes
Hlnhalation Non-carcinogenic - Adult Resident Inh AdRes NC Factor mg/kg-day Chem-Spec - - - - 1.14E-03 2.22E-06 1.55E-05 1.56E-06 2.05E-05 4.07E-05
Inhalation Carcinogenic - Adult Resident Inh AdRes C Factor mg/kg-day Chem-Spec - - - -- 3.91E-04 7.62E-07 5.33E-06 5.36E-07 7.04E-06 1.40E-05
Toxicity Criteria
Verified Reference Dose, Inhalation RfDy, mg/kg-day . Chem-Spec 1.43E-04 - 1.43E-05 - 1.70E-03 1.40E-01 2.86E-01 8.57E-04 1.14E-01 2.00E-01
(Cancer Slope Factor, Inhalation CSFi (mg/kg-day) Chem-Spec NC 4.2E-02 2.1E-01 NC 1.0E-01 5.7E-03 NC NC NC NC
|[Noncarc|nngenle Hazards
[Groundwater Inhalation Hazard Quotient - Adult Resident Inh AdRes HQ) unitless Chem-Spec -- - — -- 0.6707 0.0000159 (0000544 0.001524 0.000180 0.000204 0.57295
[Greundwater Hazard Index - Adult Resident Groundwater AdRes HI unitless Chem-Spec - - - - 0.6707 0.00001359 0.0000344 0.001824 0.000130 0.000204 0.6729
"Carcinogenic Risk
{[Groundwater Inhalation Carcinogenic Risk - Adult Resident Inh AdRes RISK unitless Chem-Spec - - - - 3.91E-05 4.34E-09 - - - —~ 3.91E-05
|[Groundwater Carcinogenic Risk - Aduit Resident Groundwater AdRes RISK unitless Chem-Spec - - - - 3.91E-05 4.34E-09 - - - - 4E-05
Humen Healith Risk Assessment SOMA Q2-2325
March 21, 2003
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TABLE C-12
CHILD RESIDENT CALCULATIONS FOR SOIL

MARINA COVE SUBDIVISION
1301 HIBBARD STREET, ALAMEDA, CALIFORNIA

Variables Acronym Units Yalues Benzene Flaphlhnlene iy;nes Total
Exposure Parameters .
Soil Cancentration C, mg/kg Chem-Spec 056 15 8.5
Soil Predicted Indoor Air C ion C, mg/m” Chem-Sper 3.15B-4 1.33E-04 5.50E-04
nit conversion factor CF ) kg/mg t O0E-06 - nd had
[inkaistion Rate - Child Resid ChRes IR m'/day 10 - - -
[ingestion Rate - Child Resid ChRes Ing mg/day 200 - o =
[5kin Sutface Area - Child Resident ChRes SA o day 2000 - - -
[Fraction Ingested FI Unitless i = - -
[Dermat absorpion factor DAF Unitless Chem-Spec 0.1 .15 0.1
[5kin adherence factor SAF mgicm® 02 - - =
JExpasure Frequency - Child Resid ChRes EF daysfyear 350 - - -
Eaposure Duration - Child Resid ChRes ED years 3 - - -
[Body Weight - Child Resident ChRes BW kg 15 — - -
A ing Time-Ni genic - Child Resident ChRes ATaon-carc days 2150 - = -
|Averaging Time-Carcinogeni ATan days 25550 - - =
Chrowic Baily Intakes
[Inhalation Non-carcinopenic - Child Resident Inh ChRes NC Factor mg/kg-day Chem-Spec 201E-04 8.49E-05 6.07E-04
Jingestion Non-carcinogenic - Child Resident Ing CRes NC Factor mgfkg-day Chem-Spec 7.16E-06 4.47E-04 1.09E-04
[Dermal don: i ic_- Child Resident Dier ChRes NC Factor mg/kg-day Chem-Spec 1.43E-06 1.ME-D4 2. 17E-D5
Inhalstion Carcinogenic - Child Resident Inh ChRes C Factor mg/kg-day Chem-Spee 1.72E-05 7.28E-06 5.20E-05
Ingestion Carcinogenic - Child Resid Ing ChRes C Factor mg/kg-day Chem-Spee 6.14E-07 3.84E-05 9.32E-06
Dermal Carcinogenic - Child Resident Der ChRes C Factor mg/kg-day Chem-Spec 1.238-0¢ 1.15E-05 1.86E-06
[Toxicity Criteria :
erified Reference Dose, Inhalation RiDyy mg/kg-day Cherni-Spec 1.70E-03 8.57E-04 2.00E-01
[Verified Reference Dose, Ingestion RiD;,, mg/kg-day Chem-Spec 3.00E-03 2.00E-02 2.00E+H00
Verified Reference Dose, Dermal (oral) R.iD-5 mp/kg-day Chem-Spec 31.00E-03 2.00E-02 2.00E+00
J|Cancer Slope Factor, Inhalation CSFpy (mg/kg-dayy” Chein-Spee 1.0E-01 NC NC
ACancer Siope Factor, Ingest CSFay_ (mglkgdy)" | Chem-Spee 1.05-01 NC NC
[Cancer Slope Factor, Dermal (oral) [ {mg/kg-day})" Chem-Spec 1.0E-01 NC NC
I]‘n'unn. inogenic Hazards
ISuiI Inhalation Hazard Quotieat - Child Resid, Ink ChRes HQ unitless Chem-Spec 0.1183 0.0990 000304 0.22037
'Snil Ingestion Hazard Quotient - Child Resident Ing ChRes HQ unitless Chem-Spec 0.0024 0.0224 0.00005 0.02482
lSuil Diermal Hazard Quotient - Child Resident Der ChiRes HQ unitless Chem-Spec 0.0005 1.0067 0.0000¢ 0.00720
|Soit Hazard Index - Child Resident Soil Chites HI unitless CherSpec 0.121 0.13 0.0031 .25
[Carcinogeaic Risk
I50it Inhalation Carcinogenic Rigk - Child Resid Inh ChRes RISK unifless Chem-Spec 1.72B-06 - - 1.7E-06
ISoil Ingestion Carcinogenic Rigk - Child Resid Ing ChRes RISK unitless Chem-Spec - 6,14B-08 — —~ 6.1E-08
I_sgl Dermaal Carcinogenic Risk - Child Resident Der ChRes RISK unifless Chem-Spec 1.23B-08 — — 1.2E-08
Sofl Carcinogenic Risk - Child Residént Soil ChRes RISK unitless Chem-Spec 1.80B-06 D,00BE+30 0.00E+00 2E-06
Husan Health Risk Assossment . SOMA (r2-3325
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TABLE C-13
CHILD RESIDENT CALCULATIONS FOR GROUNDWATER

MARINA COYE SUBDIVISION
- 1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

ﬂ\f'ariables Acronym Units values Barfum Lead Nickel Zinc Benzene 1LI-DCE Ethylbenzene Naphthalene Toluene Xylenes Tatal
HExposure FParameters
[[Groundwater Concentration C, mg/L Chem-Spec 170 130 200 240 9.9 0.13 1.6 0.43 3 4.1
([Groundwater Predicted Indoor Air Concentration C, mg/m™ Chem-Spec - —~ - - 4.16E-03 8.11E-06 5.67E-05 5.71E-06 T49E-05 1.49E-04
[lInhalation Rate - Child Resident ChRes IR m /day 10 _ _ - - - - - - _ —
|Exposure Frequency - Child Resident ChRes EF days/year 350 - - - - - ~ - - — -
[[Exposure Duration - Child Resident ChRes ED years 3 - _ _ ~ _ - - - - _
Body Weight - Child Resident ChRes BW kg 15 - - - - -- — — - - —
Averaging Time-Non-carcinogenic - Child Resident ChRes ATnon-carc days 2190 - — -~ - .- - - - - -
Averaging Time-Carcinogenic ATy days 25550 -- - - - -- - - - - -
(Chronic Daily Intakes
Inhalation Non-carcinogenic - Child Resident Inh ChRes NC Factor mg/kg-day Chem-Spec - - - - 2.66E-03 5.18E-06 3.62E-05 3.65E-06 4.79E-05 9.50E-03
inhalation Carcinogenic - Child Resident Inh ChRes C Factor mg/kg-<day Chem-Spec - - -- - 2.28E-04 4. 44E-07 3.11E-06 3.13E-07 4 11E-06 5.14E-06
Toxicity Criteria
Verified Reference Dose, Inhalation Ry, mg/kg-day Chem-Spec 1.43E-04 - 1.43E-05 - 1.70E-G3 1.40E-01 2.86E-01 B.57E-D4 1.14E-G1 2.00E-01
Cancer Slope Factor, Inhalation CSFip, (mgkg-day)” Chem-Spec NC 4.2E-02 ¢ 1E-01 NC 1.OE-01 5.7E-03 NC NC NC NC
Noncarcinogenic Hazards
Groundwater Inhalation Hazard Quotient - Child Resident Inh ChRes HQ unitless Chem-Spec - -- - - 1.565 0.0000370 0.000127 0.00426 0.000419 0.000475 1.570
Groundwater Hazard Index - Child Resident Groundwater ChRes HI umitless Chem-Spec - -- -- -~ 1,565 0.0000370 0000127 0.00426 0.000419 0.000475 1.570
Carcinogenic Risk
Groundwater Inhalation Carcinogenic Risk - Child Resident Inh ChRes RISK unitless Chem-Spec ~ - - - 2.28E-05 2.53E-09 - - - - 2.28E-05
Groundwater Carcinogenic Risk - Child Resident Groundwater ChRes RISK unitless Chem-Spec - - - - 2.3E-05 2.5E-09 - - - - 2E-05
Human Health Risk Assessment S0OMA 02-2325
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TABLE C-14
CONSTRUCTION WORKER CALCULATIONS FOR SOIL
MARINA COVE SUBDIVISION
1301 HIBBARD STREET, ALAMEDA, CALTFORNIA

[Wariables Acronym Units Values Benzene Naphihalene Xylenes Total
|[Exposure Parameters

|[S0i1 Concentration C, mg/kg Chem-Spec 0.56 35.00 8.50

[[Sait Predicted Cutdoor Air Concentration C, mgi’ Chem-Spec 0.00 : 0.00 0.00

[{Unit conversion factor CF kg/mg 0.00 - = -

[[inbalation Rate - Construction Worker CWIR m/day 20.00 — - -

|Fsﬁon Rate - Construction Worker CW Ing mg/day 100.00 - - -

Skin Surface Area - Construction Worker CW SA cm?/day 3160.00 - - -

{[Fraction Ingested FI Unitless 1.00 — - -

(IDermal absorption factor DAF Unitless Chem-Spec 0.10 0.15 0.10

[S3in adherence factor SAF mg/ent” 0.24 - - -

[Exposure Frequency - Construction Worker CW EF days/year 250.00 - - -

{IExposure Duration - Construction Worker CW ED Years 1.00 - - -

Weight - Construction Worker CWBW kg 70.00 - - -

Averaging Time-Non-carcinogenic - Construction Worker CW ATnon-carc days 365.00 - - -

Averaging Time-Carcinogenic AT days 25550.00 — - -,

Chronic Daily Intakes

Inhalation Nen-carcinogenic - Construction Worker Inh CW NC Factor mg/kg-day Chem-Spec 3.50E-05 1.59E-04 3.78E-04

Ingestion Non-carcinogenic - Construction Worker Ing CW NC Factor mgfio-day Chem-Spec 5.48E-07 3.42E-05 8.312E-06

Dermal Non-carcinogenic - Construction Worker Der CW NC Factor m&@g&day Chem-Spec 4.16E-07 3.90E-03 6.31E-06

fInhalation Carcinogenic - Construction Worker Inh CW C Factor mgkg-day Chem-Spec 5.00E-07 2.28E-06 3.40E-06

nmggsﬁon Carcinopenic - Construction Worker Ing CW C Factor mg/kg-day Chem-Spec 7.83E-09 4.39E07 1.19E-07

Dermal Carcinogenic - Construction Worker Der CW C Factor mg/kp-day Chem-Spec 5.94E-09 5.5TE07 9.01E-08

Toxicity Criteria

Verified Reference Dose, Inhalation RiDy,, mg/kg-day Chem-Spec 1.70E-03 8.57E-04 2.00E-01

Verified Reference Doss, Ingestion Ril),,, mg/kg-day Chem-Spec 3.00E-03 2.00E-02 2.00E+00

Verified Reference Dose, Diermal {oral) RfDy, _ mg/kg-day Chem-Spec 3.00E-03 2.00E-02 2.00E+00

Cancer Slope Factor, Inhalation CSFy, (mg/kg-day)” Chem-Spec 1.0E-01 NC NC

Cancer Slope Factor, Ingestion C8Fyg {mg/kg-day)” Chem-Spec 1.0E-01 NC NC

kCancer Slope Factor, Dermal (oral) CSF,,, (mg'kg-day) Chem-Spec LOE-01 NC NC
[Noncarcinegenic Hazards
[iscil nhatation Hazard Quotient - Construction Worker Inh CW HQ unitless Chem-Spec 0.0206 0.1858 0.0018% 0.20830
[i0it Ingestion Hazard Qutient - Construction Worker Ing CW HQ unitless Chem-Spec 0.0002 0.0017 0.00000 0.00190
|iScil Dermal Hazard Quotient - Construction Worker Der CW HQ unitléss Chem-Spec 0.0001 0.0019 0.00000 0.00209
Soil Hazard Index - Construction Worker Soil CW HI unitless Chem-Spec 0.02 0.19 0.002 0.2
Carcinogenic Risk

Soil Inhalation Carcinogenic Risk - Construction Worker Inh CW RISK unitless Chem-Spec 5.00E-08 - - 5.0E-08
Soil Ingestion Carcinogenic Risk - Construction Worker Ing CW RISK unitless Chem-Spec 7.83E-10 - = 7.8E-10
[[Scil Dermal Carcinogenic Risk - Construction Worker Der CW RISK unitless Chem-Spee 5.94E-10 - — 5.9E-10
fiSoil Carcinogenic Risk - Construction Worker . Boil CW RISK unitless Chem-Spee 5.1E-08. . OO00E+00 | 0.00E+00 SE-08

Human Health Risk Assessment SOMA 02-2325
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TABLE C-15

CONSTRUCTION WORKER CALCULATIONS FOR GROUNDWATER
MARINA COVE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

'Variables Acronym Units Values Barium Lead Nickel Zine Benzene
Exposure Parameters:

Groundwatetr Concentration C, mg/L Chem-Spec 170 130 200 240 9.9
Groundwater Predicted Outdoor Air Cancentration Ca mg/m’ Chem-Spec - - - - 4.16E-03
Inhalation Rate - Construction Worker CWIR m’/day 20 - - - - -
Skin Surface Area - Construction Worker CW S5A o /day 3160 - - - -- —
Chemical-Specific Water Permeability Coefficient Kp cv/hr Chem-Spec 1.30E-03 1.00E-03 2.00E-04 6.00E-04 2.10E02
Groundwater Dermal Exposure Duration - Construction Worker WDED hours 0.5 - - - - -
Uhit conversion factor CF liters/cm’ 1.00E-03 - - - — -
Exposure Freguency - Adult Resident CW EF days/year 250 -- - - - -
Exposure Duration - Adult Resident CW ED years 1 — - - - -
Body Weight - Adult Resident CWBW kg 70 - - - - -
Averagigglime-Non-carcinogenic - Construction Worker CW ATnon-carc days 365 - - - - -
Averaging Time-Carcinogenic AT days 25550 - - - - -
Chronic Daily Intakes:

Inhalation Non-carcinogenic - Construction Worker Inh CW NC Factor m'/kg-day Chem-Spec -- - - - 8. 14E-04
Denmnal Non-carcinogenic - Construction Worker Der CW NC Factor mg/keg-day Chem-Spec 342E-03 2.01E03 6.18E-04 2.23E03 321E03
[[inhalation Carcinogenic - Construction Worker Inh CW C Factor m'fkg-day Chem-Spec - - - - 1.16E-05
Dermal Carcinogenic - Construction Worker Der CW C Factor mg/kg-day Chem-Spec 4_88BE-05 2.87E-05 8.83E-06 3.18E-05 4.59E-05
Toxicity Criteria:

'Verified Reference Dose, Inhalation RiDy, mg/kg-day Chem-Spec 1. 43E-04 - L 43EQ5 - 1.70E-03
'Verified Reference Dose, Dermal (oral} RiD;, mg/kg-day Chem-Spec TO0E-02 - 2.00E-02 3.00E-01 3.00E-03
Cancer Slope Factor, Inhalation CSFim (mpg/kg-day}” Chem-Spec NC 42E-02 9,1E-01 NC 1.0E-01
Cancer Slope Factor, Dermal {(oral) C8Fing (mg/ke-day}” Chem-Spec NC 8.5E-03 - NC L.OEQ!
Noncarcinogenic Hazards:

Groundwater Inhalation Hazard Quotient - Construction Worker Inh CW HQ unitless Cthn-Spec - - - - 0.4790
Groundwater Dermal Hazard Quotient - Construction Worker Der CW HQ unitless Chem-Spec 0.0488 - 0.03092 3.00742 1.0714
liGroundwater Hazard Index - Construction Worker Groundwater CW HI unitless Chem-Spec 0.05 - 0.03 0.007 1.6
(Carcinogenic Risk:

Groundwater Inhalation Carcinogenic Risk - Construction Worker Inh CW RISK unitless Chem-Spec - -- - - I.16E-06

roundwater Dermal Carcinogenic Risk - Construction Worker Der CW RISK unitless Chem-Spec - 2 44E07 -- -- 4.59E-06

ﬂGroundwater Carcinogenic Risk - Coastruction Worker Groundwater CW RISK unitless Chem-Spec 0.00E+00 - - - 5.8E-06
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TABLE C-15

CONSTRUCTION WORKER CALCULATIONS FOR GROUNDWATER

MARINA COVE SUBDIVISION

1801 HIBBARD STREET, ALAMEDA, CALIFORNIA

ﬂVariables Acronym Units Values 1,1-DCE Ethylbenzene Naphthalene Toluene Xylenes Total
[Exposure Parameters:

[[Groundwater Concentration C, mg/L Chem-Spec 0.13 1.6 043 3 4.1

Groundwater Predicted Outdoor Air Concentration C, mg/m” Chem-Spec 8.11E-06 5.07E-05 5. 71E06 7.49E-05 1.49E-04

Inhalation Rate - Construction Worker CwWIR mJ/day 20 - - - - -

Skin Surface Area - Construction Worker CW SA o' Aday 3160 -~ -- — -- -
§Chemical-Specific Water Permeability Coefficient Kp cm/hr Chem-Spec 8.90E-03 740E-02 6.90E-02 4.50E-02 8.00E-02
JGroundwater Dermal Exposure Duration - Construction Worler WDED hours 0.5 - - — - --
IUnit conversion factor CF liters/icm” 1.00E-03 - - - - -
Exposure Frequency - Adult Resident CW EF days/year 2350 - - - -- -
ﬂExsture Duration - Adult Resident CW ED YEATS 1 - - - - -
[Bady Weight - Adult Resident CW BW ke K -- -- — -- -

[Averaging Time-Non-carcinogenic - Construction Worker CW ATnon-carc days 365 - - - - -

[Averaging Time-Carcinogenic AT days 25550 - - - - .

Chronic Daily Intakes:

Inhalation Non-carcinogenic - Construction Worker Inh CW NC Factor m’fkg-day Chem-Spec 1.59E-06 1.11E-05 1.12E-06 1.47E-05 2.91E-05

Dermal Non-carcinogenic - Construction Worker Der CW NC Factor mg/kg-day Chem-Spec 1.79E-05 1.83E-03 4.59E-04 2.09E-03 5.07E-03

Inhalation Carcinogenic - Construction Worker Inh CW C Factor m’/kg-day Chem-Spec 2.27E-08 1.59E-07 1 .60E-08 2 09E-07 4.15E-07

Dermal Carcinogenic - Construction Worker Drer CW C Factor mg/kg-day Chem-Spec 2_56E-07 2.61E-05 6.55E-06 2.98E-05 7.24E-05

Toxicity Criteria:

Verified Reference Dose, Inhalation RiD;y, mg/kg-day Chem-Spec 1 40E-01 2.86E-01 8.57E-04 i.14E-01 2.00E-01

Verified Reference Dose, Dermal {oral) RID;, mg/kg-day Chem-Spec 1.00E-01 1.00E-Q1 2.00E-02 200E-01 2.00E+00

Cancer Slope Factor, Inhalation CSFm (mg/kg-day)” Chem-Spec 5,7E-03 NC NC NC NC

(Cancer Slope Factor, Dermal {oral) C8Fpg (mg/kg-day) Chem-Spec 5.7E-03 NC NC NC NC

Noncarcinogenic Hazards:

[iGroundwater Inhalation Hazard Quotient - Construction Worker Inh CW HQ unitless Chem-Spec 0.0000113 0.0000358 0001303 0.000128 0.000145 048068
"Gmundwater Dermal Hazard Quotient - Construction Worker Der CW HQ unitless Chem-Spec 0.0002 0.01830 0.0229 (.0104 0.00254 1.21291
lGrmmdwater Hazard Index - Construction Worker Groundwater CW HI unitless Chem-Spec 0.0002 0.02 .02 0.01 0.003 1.7
Carcinogenic Risk:

roundwater Inhalation Carcinogenic Risk - Construction Worker Inh CW RISK unitless Chem-Spec 1.29E-10 - - - - L.16E06

Groundwater Dermal Carcinogenic Risk - Construction Worker Der CW RISK unitless Chem-Spec 1 46E-09 -- -~ - - 4.84E-06
[[Groundwater Carcinogenic Risk - Construction Worker Groundwater CW RISK unitless Chem-8pec 1.6E-09 - -- - - 6E-06
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Appendix D
RlSk Calculation Tables:
Park Parcel




. TABl.l .
EXPOSURE PATHWAYS EVALUATED
PARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFQRNIA

Potential Receptor Medium Exposure Pathway
Current and Future Soil Inhalation - Outdoor Air (Volatiles)
Construction Worker Incidental Ingestion
' Dermal Contact
Groundwater Inhalation - Qutdoor Air from Exposed Water (Volatiles)
Dermal Contact
Future Landscape Soil Inhalation - Outdoor Air (Volatiles)
Maintenance Worker Incidental Ingestion
Dermal Contact
Future Park Visitor Soil Inhalation - Outdoor Air (Volatiles)
Incidental Ingestion
Dermal Contact

Human Health Risk Assessment S0MA 02-2325
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1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

TAB‘-Z

SOIL EXPOSURE POINT CONCENTRATIONS

Based on maximum concentration:

PARK PARCEL

Soil Outdoor Air
Soil EPC Soil EPC VF PEF EPC
Chemicals (mg/kg) (Rg/ke) (m’/kg) (m’/kg) (mg/m’)
Arsenic 15 _ 1.5E+04 Non-VOC 1.3E+08 1.1E-08
Based on 9SUCL concentration;
Soil Outdoor Air |
Soil EPC Soil EPC VF PEF EPC
Chemicals (mg/kg) (1g/kg) (m’/kg) (m’/kg) (mg/m’)
Arsenic 5.7 5.7EH)3 Non-VOC 1.3E+09 4.3E-09
Notes: _
EPC Exposure point concentration
mg/kg Milligram per kilogram
m’/kg Cubic meter per kilogram
mg/m’ Milligram per cubic meter
PEF Particulate emission factor
ug’kg Microgram per kilogram
VF Volatilization factor
voC Volatile organic compound

Non-VOCs - United States Environmental Protection Agency (EPA), Region 9 defines Volatile Organic Compounds
(VOCs) as chemicals having a Henry's Law Constant greater than 1x10-5 (atm-m3/mol) and a molecular weight less than
200 g/mole. The California EPA, Department of Toxic Substances Control defines a VOC as a chemical with a vapor
pressure of 0.001 mm Hg or higher and Henry's Law constant.of 1x10-5 or higher in the Preliminary Endangerment
Assessment Guidance Manual, January 1994,

PEF = A default Particulate Emission Factor (PEF) of 1.316E+09 m3/kg was used for non-VOCs to evaluate particles in
air due to fugitive dust emissions from contaminated soils, provided by US EPA, Region 9.

SOMA 02-2325
March 21, 2003
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@ ranfl5 ®

GROUNDWATER EXPOSURE POINT CONCENTRATIONS
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Based on maximum concentration:

Groundwater
. Groundwater QOutdoor Air EPC -
Groundwater Groundwater Outdoor Air EPC - | Landscape Worker and
EPC EPC Consiruction Worker | - Park Visitor
Chemicals (mg/L) {ug/L) (mg/m’) (mg/m®)
Xylenes 0.026 2.60E+01 1.8E-04 4.7E-07
Based on 95UCL concentration:
Groundwater
Groundwater Outdoor Air EPC -
Groundwater Groundwater Qutdoor Air EPC - |Landscape Worker and
EPC EPC Construction Worker Park Visitor
Chemicals (mg/L) (ug/L) (mg/m’) (mg/m’)
[Xylenes 0.0087 8.74E+00 5.9E-05 1.6E07
Notes:
EPC Exposure point concentration
mg/L Milligram per liter
mg/m’ Milligram per cubic meter
ug/L Microgram per liter
ug/m’ Microgram per cubic meter
vOC Volatile organic compound

- Not applicable

Non-VOCs - United States Environmental Protection Agency (EPA), Region 9 defines Volatile Organic Compounds
(VOCs) as chemcials having a Henry's Law Constant greater than 1x10-5 (atm-m3/mol) and a molecular weight less
than 200 g/mole. The California EPA, Department of Toxic Substances Control defines a VOC as a chemical with a
vapor pressure of 0.001 mm Hg or higher and Henry's Law constant of 1x10-5 or higher in the Preliminary
Endangerment Assessment Guidance Manual, January 1994.
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. TAB.-4 .
GROUNDWATER AIR CONCENTRATIONS FOR CONSTRUCTION WORKER,
LANDSCAPE MAINTENANCE WORKER, AND PARK VISITOR
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Based on maximum concentration:
"()utdoor Air Parameters for Construction Worker ' Xylenes
[[GW EPC (mg/L) 0.026
Gas Phase mass transfer coefficient of compound (cm/sec) 0.83

enry's Law Constant {atm-m*/mol) 7.50E-03
Temperature (K) - 21 degrees Celsius 294.00
[deal Gas Constant (R) - atm-m’/mol-degrees-Kelvin 8.20E-05
Diffusivity in water (cm*/sec) : 8.10E-06
Liquid phase mass transfer coefficient of compund (cm/sec) 1.77E-04
|Overall mass transfer coefficient (cm/sec) 1.77E-04
Surface Area of water (m°) 4.88E+02
Conversion Factor (liters/cm’ x em®/m?) 1.00E+01
Entission Rate (mg/sec) 2.24E-02
Average wind Spe.eal Mixing Zone (m/sec) 3.88
Width of Area perpendicular to wind direction (m) 22.00
Mixing Height {m) 1.5
iGW Outdoor Air EPC (mg/m’) - Construction Worker 1.8E-04
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. TAB.-4 .
GROUNDWATER AIR CONCENTRATIONS FOR CONSTRUCTION WORKER,
LANDSCAPE MAINTENANCE WORKER, AND PARK VISITOR
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Based on maximum concentration:

Outdaor Air Parameters for Landscape Worker and Park Visitor Xylenes
lGW EPC (ug/L)] 26
Henry's Law Constant (dimensionless) 3.00E-01
f[Chemical vaper concentration at the source {(mg/m®) 7.80
l[Cross-sectional area available for diffusion (m?) 4 88E+02
lChemical vapor concentration in soil at the surface (mg/m”®) 0
Diffusion coefficient in air at 25C (cm’/s) 7.00B-02
Total Porosity (cm’/em’) 0.43
Air -filled porosity (cm’/em®) 0.13
[Effective diffusion coefficient (cm®/s) 4.24E-04
[[Length of flow (m) 2.71
Conversion factor (m*/cm’) 1.00E-04
Emission rate to the surface (mg/s) 5.97E-05
Mixing zone height (m) 1.5
GW Outdoor Air EPC (ng/m’) - Landscape Worker and Park Visitor 4.7E-07
Human Health Risk Assessment SOMA (2-2325
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T -4
GROUNDWATER AIR CONCENTRATIONS FOR CONSTRUCTION WORKER,
LANDSCAPE MAINTENANCE WORKER, AND PARK VISITOR
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Based on 95UCL concentration:

Qutdoor Air Parameters for Construction Worker Xylenes
GW EPC (mg/L) 0.0087
Gas Phase mass transfer coefficient of compound {cm/sec) 0.83
Henry's Law Constant (atm—mafmo]) 7.50E-03
Temperature (K) - 21 degrees Celsius 29400
Ideal Gas Constant (R) - atm-m’/mol-degrees-Kelvin 8.20E-05
Diffusivity in water (em’/sec) 8.10E-06
Liquid phase mass transfer coefficient of compund {cm/sec) 1.77E-04
Overall mass transfer coefficient (cm/sec) 1.77E-04
Surface Area of water (m°) 4.88E+02
Conversion Factor (liters/om’ x em*/m?) 1.00E+01
lIEmission Rate (mg/sec) 7.53E-03
{Average wind Speed in Mixing Zone (m/sec) 3.88
'Width of Area perpendicular to wind direction (m) 22.00
JMixing Height (m) ' ' 1.5
GW Outdoor Air EPC (mg/m’) - Construction Worker '5.9E-05

Page 3 of 4
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o o Y ®
GROUNDWATER AIR CONCENTRATIONS FOR CONSTRUCTION WORKER,
LANDSCAPE MAINTENANCE WORKER, AND PARK VISITOR
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Based on 95UCL concentration:

"Qutdoor Air Parameters for Landscape Worker and Park Visitor Xylenes
[GW EPC (ug/L)] 8.7
[Henrys Law Constant (dimensiontess) 3.00E-01
"Chemical vapor concentration at the source (mg/m’) 2.62
|LCross-sectiona] area available for diffusion (m’) 4.88E+02
“Chenuca] vapor concentration in soil at the surface (mg/m*) 0
[Diffusion coefficient in air at 25C (cm®/s) . 7.00E-02
Total Porosity (-::m3 fem’) 0.43
Air -filled porosity (cm’/em’) , 0.13
Effective diffusion coefficient (cm’/s) 4.24E-04
[Length of flow (m) 2.71
"Conversion factor (mn’/cm®) 1.00E-04
|[Emission rate to the surface (mg/s) 2.01E-03
|Mixing zone height (m) 1.5
[GW Outdoor Air EPC (mg/m’) - Landscape Worker and Park Visitor ' 1.6E-07
Notes:

atm-m’/mol  Atmosphere-cubic meter per mole

cm/sec Centimeter per second

1,1-DCA 1,1-Dichloroethane

K Kelvin

m Meter

mg/L Milligram per liter

mg/m’ Milligram per cubic meter

myg/sec : Milligram per second

Reference:

U.S. Environmental Protection Agency. 1996. Soil Screening Guidance: User’s Guide . EPA Document Number:
EPA540/R-96/018. July.

Hurnan Health Risk Assessment SOMA 02-2325
Final Report Page 4 of 4 March 21, 2003




TABLE D-5
EXPOSURE PARAMETERS
PARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Exposure Parameters and Factors Acronym Units Values Source
Construction Worker Exposure Parameters
ﬂ[nhalation Rate - Construction Worker CW IR m’/day 20 Cal EPA 1992 - Total commercial/industrial work day default value
I[lgestion Rate - Construction Worker CW Ing mg/day 100 Cal EPA 1992 - Equivalent to an agricultural worker
Unit conversion factor CF kg/mg 1.00E-06 NA
Fraction Ingested FI Unitless 1 U.5. EPA 1991
Skin Surface Area - Construction Worker CW SA cmz/day 3160 DTSC 2000
Holmes et. al. 1999 - Maximum Geometric Mean value for soil loading (hands)
Skin adherence factor - Construction Worker SAF mgfc:m2 0.24 for construction workers
Dermal absorption factor DAF Unitless Chem-Spec SCAQMD 1988
Volatilization factor for soil Vis m'/kg Chem-Spec U.S. EPA 2000
Volatilization factor for groundwater VFw L/m’ 0.5 U.S. EPA 2000
Chemical-Specific Water Permeability Coefficient Kp cm/hr Chem-Spec U.S. FPA 1992
Groundwater Dermal Exposure Duration - Construction Worker WDED hours 0.5 Professional Judgement
Unit conversion factor CF liters/cm’ 1.00E-03 NA
Exposure Frequency - Construction Worker CW EF days/year 250 U.S. EPA 1991, Cal EPA 1992
Exposure Duration - Construction Worker CW ED vears 1 Professional Judgement
Body Weight - Construction Worker CW BW kg 70 U.5. EPA-1991 / Cal EPA 1992
Averaging Time-Non-carcinogenic - Construction Worker CW ATnon-carc days 365 Calgulated
Averaging Time-Carcinogenic AT e days 25550 U.5. EPA 1991 / Cal EPA 1992
jConstruction Worker Exposure Factors
Inhalation Non-carcinogenic - Construction Worker Inh CW NC Factor m3/kg-day 1.96E-01 Calculated
Ingestion Non-Carcinogenic - Construction Worker Ing CW NC Factor day'1 9.78E-0+7 Calculated
Soil Dermal Non-Carcinogenic - Construction Worker Soil Der CW Der Factor day 7.42E-06 Calculated
IGroundwater Dermal Non-Carcinogenic - Construction Worker GW Der CW Der Factor hr-liter/cm-kg-day 1.55E-02 Calculated
Inhalation Carcinogenic - Construction Worker Inh CW C Factor m3fkg-day 2.80E-03 Calculated
Ingestion Carcinogenic - Construction Worker Ing CW C Factor day’ 1.40E-08 Calgulated
Soil Dermal Carcinogenic - Construction Worker Soil Der CW Der C Factor day’' 1.06E-07 Calculated
Groundwater Dermal Carcinogenic - Construction Worker GW Der CW Der C Factor hr-liter/cm-kg-day 2.21E-04 Calculated
Landscape Maintenance Worker Variables Acronym Units Values Source
Inhalation Rate - Landscape Maintenance Worker LMW IR mal’day 20 U.S. EPA 1997
ftingestion Rate - Landscape Maintenance Worker LMW Ing mg/day 100 Cal EPA 1992 - Equivalent to an agricultural worker
[Unit conversion factor CF kg/mg 1.00E-06 NA
Soil Fraction Ingested FI Unitless 1 U.S. EPA 1991
Skin Surface Area - Landscape Maintenance Worker LMW SA cmza‘day 3160 DTSC 2000
Holmes ¢t. al. 1999 - Maximum Geometric Mean
Skin adherence factor - Landscape Maintenance Worker SAF mg/cm2 0.2 value for soil loading (hands) for gardeners
Exposure Frequency - Landscape Maintenance Worker LMW EF days/year 52 Professional judgement - one day per week
Exposure Duration - Landscape Maintenance Worker LMW ED years 25 Cal EPA 1992
Body Weight - Landscape Maintenance Worker LMW BW kg 70 U.S. EPA 1991 / Cal EPA 1992
Averaging Time-Non-carcinogenic - Landscape Maintenance Worker LMW ATnon-carc days 9125 Calculated
Averaging Time-Carcinogenic AT o days 25550 U.S.EPA 1991/ Cal EPA 1992

Human Health Risk Assessment
Final Report, Page t of 2
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TABLE D-5
EXPOSURE PARAMETERS
PARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Exposure Parameters and Factors Acronym Units Values Source

Landscape Maintenance Worker Exposure Factors

Inhalation Non-carcinogenic - Landscape Maintenance Worker Inh LMW NC Factor m’/kg-day 4.07E-02 Calculated

Ingestion Non-Carcinogenic - Landscape Maintenance Worker Ing LMW NC Factor day™ 2.04E-07 Calculated

IDermal Non-Carcinogenic - Landscape Maintenance Worker Der LMW Der Factor day‘l 1.29E-06 Calculated

Inhalation Carcinogenic - Landscape Maintenance Worker Inh LMW C Factor m’fkg-day 1.45E-02 Calculated

Ingestion Carcinogenic - Landscape Maintenance Worker Ing LMW C Factor day" 7.27E-08 Calculated

Dermal Carcinogenic - Landscape Maintenance Worker Der LMW Der C Factor day” 4.59E-07 Calculated

Park Visitor Variables Acronym Units Values Source

Inhalation Rate - Park Visitor PVIR ms/day 20 U.S. EPA 1997

Ingestion Rate - Park Visitor PV Ing mg/day 100 Cal EPA 1992 - Equivalent to an agricultural worker
Unit conversion factor CF kg/mg 1.00E-06 NA

Soil Fraction Ingested Fl Unitless 1 U.S. EPA 1991

Skin Surface Area - Park Visitor PV SA cmzlday 3160 DTSC 2000

Skin adherence factor - Park Visitor SAF mg/cm’ 0.2 Holrnes et. al. 1999 - Maximum Geometric Mean value for soil loading (hands) for gardeners
Exposure Frequency - Park Visitor PV EF days/year i2 Professional judgement - one day per month
Exposure Duration - Park Visitor PV ED vears 25 Cal EPA 1992

Body Weight - Park Visitor PV BW kg 70 U1.S. EPA 1991 / Cal EPA 1992
Averaging Time-Non-carcinogenic - Park Visitor PV ATnon-carc days 9125 Calculated

Averaging Time-Carcinogenic AT days 25550 U.S. EPA 1991 / Cal EPA 1992

Park Visitor Exposure Factors

Inhalation Non-carcinogenic - Park Visitor Inh PV NC Factor mafkg-day 9.39E-(3 Calculated

Ingestion Non-Carcinogenic - Park Visitor Ing PV NC Factor day'] 4,70E-08 Calculated

Dermal Non-Carcinogenic - Park Visitor Der PV Der Factor day’! 2.97E-07 Calculated

Inhalation Carcinogenic - Park Visitor Inh PV C Factor m3fkg-day 3.35E-03 Calculated

Ingestion Carcinogenic - Park Visitor Ing PV_C Factor day’ 1.68E-08 Calculated

Dermal Carcinogenic - Park Visitor Der PV Der C Factor day! 1.06E-07 Calculated

Notes:

m’ = Cubic meter

ug = Microgram

mg = Milligram

kg = Kilogram

em’ = square centimeter

References:

California Environmental Protection Agency (Cal EPA) 1992, Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities. Department of Toxic Substances Control, Office of the Science Advisor. July
Department of Toxic Substances Control (DTSC). 2000. Guidance for the Dermal Exposure Pathway. Draft Memorandum from 8. DiZio, M. Wade, D. Oudiz to Human and Ecological Risk Division. Januvary 17.

Holmes et. al. 1999, Field Measurements of Dermal Soil Loadings in Occupational and Recreational Activities. Environmental Res. 80:148-157.

South Coast Air Quality Management District (SCAQMD). 1988. Multi-Pathway Health Risk Assessment Input Parameters Guidance Document. Prepared by Clement Associates, Inc., for SCAQMD.

United States Environmental Protection Agency (U.S. EPA). 1991, Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual. Suppiemental Guidance: "Standard Default Exposure Parameters”. Interim Final. March.

U.S. EPA. 1992, Dermal Exposure Assessment: Principles and Applications. Interim Report. EPA/600/8-91/011B. January.

U.S. EPA. 1997. Exposure Factors Handbook. Volume I: General Factors. Office of Research and Development,

U.S. EPA. 2000. Region 9 Preliminary Remediation Goals (PRGs) 2000. November 1.

U.S. EPA. 2001, Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). Interim Review Draft - For Public Comiment. EPA/540/R/99-005. September.
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TABLE D-6
SOIL DERMAL ABSORPTION FACTORS
- PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Chemical-Specific |
Soil Dermal Absorption Factor
[Chemicals . (unitless)
Arsenic T 0.03

Reference:

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

Human Health Risk Assesstment
Final Report
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TABLE D-7
GROUNDWATER PERMEABILITY CONSTANTS
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Chemical-Specific |
Water Permeability Coefficient
Chemicals (E_m/hr)

|Eylenes 8.00E-02

Note:
cm/hr Centimeter per hour

References:
State of California Environmental Protection Agency. Department of Toxic

Substances Control. 1994, Preliminary Endangerment Assessment
Guidance Manual. January.

U.S. Environmental Protection Agency. 2001. Risk Assessment Guidance
for Superfund, Volume I: Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment). Interim Review
Draft - For Public Comment. EPA/540/R/99-005. September.

Human Health Risk Assessment
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TABLE D-8

RISK EQUATIONS

PARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

||Risk Calculation Parameter

Acronym Units Risk Equation
{Construction Worker Receptor
Inhalation Exposure Factor - Noncarcmogenic - CW Inh CW NC Factor m’/kg-day Inh CW NC Factor = CWIR * CWEF * CWED
CW BW * CW AT non-carc
{ingestion Exposure Factor - Noncarcinogenic - CW Ing CW NC Factor day” Ing CW NC Factor = CW Ing * CF *FI * CW EF *CW ED
CW BW * CW AT non-carc
Soil Dermal Exposure Factor - Noncarcinogenic - CW Soil Der CW NC Factor day” Soil Der CW NC Factor = CW SA * CF * BAF * CW EF * CW ED
CW BW * CW AT non-carc
Groundwater Dermal Exposure Factor - Nonearcinogenic - CW GW Der CW NC Factor hr-liter/emekg-day GW Der CW NC Factor = CW SA * WDED *CF * CW EF * CW ED
CW BW * CW AT non-carc
lInhalation Exposure Factor - Carcinogenic - CW Inh CW C Factor m/kg-day Inh CW C Factor = CW IR * CW EF * CWED
CW BW * CW AT carc
lingestion Exposure Factor - Carcinogenic - CW Ing CW C Factor day! Ing CW C Factor = CW Ing * CF * FI * CW EF *CW ED
CW BW * CW AT carc
Soil Dermal Exposure Factor - Carcinogenic - CW Soil Der CW C Factor cla)f1 Soil Der CW C Factor = CWSA*(CF* SAF*CWEF *CWED
CW BW * CW AT curc
liGroundwater Dermal Exposure Factor - Carcinogenic - CW GW Der CW C Factor hr-liter/em-kg-day GW Der CW C Factor = CW SA * WDED *CF * CW EF * CW ED
CW BW * CW AT carc
Inhalation Noncarcinogenic Hazard Quotient - CW Soil Inh CW HQ unifless Inh CWHQ = Inh CW NC Factor * Air Congcentration (Soil, Soil Gas or GW-Based) / RfDi
Soil Ingestion Noncarcinogenic Hazard Quotient - CW Soil Ing CW HQ unitless Ing CWHQ = Ing CW NC Factor * Soil Concentration / RfDo
Soil Dermnal Noncarcinogenic Hazard Quotient - CW Soil Der CW HQ unitless Soil Der CW HQ = Soil Der CW NC Factor * DAF * Soil Concentration / RfDo
Groundwater Dermal Noncarcinogenic Hazard Quotient - CW GW Der CW HQ unitless GW Der CW HQ = GW Der CW NC Factor * Chem-Specific Kp* Groundwater Concentration / RiDo
Noncarcinogenic Hazard Index - CW CWHI . unitless CWHI = Inh CW HQ + Ing CW HQ + Soil Der CW HQ + GW Der CW for all Cheinicals
Inhalation Carcinogenic Risk - CW Inh CW RISK unitless Inh CW RISK = Inh CW C Factor * Air Concentration (Soil, Soil Gas or (W-Based )* CSFi
Soil Ingestion Carcinogenic Risk - CW Soil Ing CW RISK unitless Ing CW RISK = Soil Ing CW C Factor * Soil Concentration * CSFo
Soil Dermal Carcinogenic Risk - CW Soil Der CW RISK unitless Soil Der CW RISK = Soil Dier CW C factor * DAF * Soil Cencentration * CSFo
Groundwater Dermal Noncarcinogenic Risk - CW GW Der CW Risk unitless GW Der CW Risk = GW Der CW C Factor * Chem-Specific Kp* Groundwater Concentration / CSFo
Carcinogenic Risk - CW CW RISK unitless CW RISK = Inh CW Risk + Ing CW Risk + Soil Der CW + GW Der CW Risk for all Chemicals

Human Health Rigk Assessment
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TABLE D-8

RISK EQUATIONS

PARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Risk Calculation Parameter Acronym Units Risk Equation
Landscape Maintenance Worker
Inhalation Exposure Factor - Noncarcmogenic - LMW Inh LMW NC Factor mi'/kg-day Inh LMW NC Factor = LMW IR * LMW ER * LMW ED
LMW BW * LMW AT non-carc
Ingestion Exposure Factor - Noncarcinogenic - LMW Ing LMW NC Factor daj."1 Ing LMW NC Factor = LMW Ing * CF * FI * LMW EF *LMW ED
LMW BW * LMW AT non-carc
Soil Dermal Exposure Factor - Noncarcinogenic - LMW Soil Der LMW NC Factor day! Soil Der LMW NC Factor = LMW SA * CF * SAF * LMW EF * LMW ED
LMW BW * LMW AT non-carc
Inhalation Exposure Factor - Carcinogenic - LMW Inh LMW C Factor m'/kg-day Inh IMW C Factor = LMW IR * LMW ER * LMW ED
LMW BW * LMW AT carc
Ingestion Exposure Factor - Carcinogenic - LMW Ing LMW C Pactor day™ Ing LMW C Factor = LMW Ing * CF * FI * LMW EF *LMW ED
' LMW BW * LMW AT carc
Soil Dermal Exposure Factor - Carcinogetnic - LMW Soil Der LMW C Factor day™ Soil Der LMW C Factor = LMW SA*CF * SAF*ILMWEF * LMWED
LMW BW * 1MW AT carc
Inhalation Noncarcinogenic Hazard Quotient - LMW So0il Inh LMW HQ unitiess Inh LMW HQ = Inh LMW NC Factor * Air Concentration (Soil or GW-Based) / RfDi
Soil Ingestion Nonearcinogenic Hazard Quatient - LMW Soil Ing LMW HQ unitless Ing LMW HQ = Ing LMW NC Factor * Soil Concentration / RfDo
Soil Dermal Noncarcinogenic Hazard Quotient - LMW Soil Der LMW HQ unitless Soil Der LMW HQ = Soil Der LMW NC Factor * DAF * Soil Concentration / Rfllo
Nencarcinogenic Hazard Index - LMW LMW HI unitless LMWHI = Inh LMW HQ + Ing LMW HQ + Soil Der LMW HQ for all Chemicals
Tnhalation Carcinogenic Risk - LMW Inh LMW RISK unitless Inh LMW RISK = Inh LMW C Factor * Air Concentration {Soil or GW-Based )* C8Fi
Soil Ingestion Carcinogenic Risk - LMW Soil Ing LMW RISK unitless Ing LMW RISK = Soil Ing LMW C Factor * Soil Concentration * CSFo
Soi] Dermal Carcinogenic Risk - LMW Soil Der LMW RISK unitless Soil Der LMW RISK = Soil Der LMW C factor * DAF * Scil Concentration * CSFo
LMW Carcinogenic Risk LMW RISK unitless LMW RISK = Inh LMW Risk + Ing LMW Risk + Soil Der LMW Risk for all Chemicals

Humen Health Risk Assessinent
Firaal Report, Page 2 of 3
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TAELE D-8

RISK EQUATIONS
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Risk Calculation Parameter Acronym Units Risk Equation
Park Visitor
liinhalation Exposure Factor - Noncarcinogenic - PV Inh PV NC Factor m3fkg-day Inh PV NC Factor = PV IR * PV ER * PVED
PV BW * PV AT non-carc
tingestion Exposure Factor - Noncarcinopenic - PV Ing PV NC Factor day” Ing PV NC Factor = PV Ing * CF * FI * PV EF *FV ED
PV BW * PV AT non-carc
Soil Dermal Exposure Faclor - Noncarcinogenic - PV Soil Der PV NC Factor day™! Soil Der PV NC Factor = PV BA *CF * SAF * PV EF *FV ED
PV BW * PV AT non-carc
Inhalation Exposure Factor - Carcinogenic - PV Inh PV C Factor m’/kg-day Inh PV C Factor = PV IR * PV ER *PV ED
PV BW * PV AT carc
Ingestion Exposure Factor - Carcinogenic - PV Ing PV C Factor day'l Ing PV C Factor = PV Ing * CF * FI * PV EF *PV ED
PV BW * PV AT carc
Soil Dermal Exposure Factor - Carcinogenic - PV Soil Der PV C Factor day? Soil Der PV C Factor = PV S8A*CF * SAF *PV EF * PV ED
PV BW * PV AT carc
Inhalation Noncarcinogenic Hazard Quotient - PV Soil Inh PV HQ unitless Inh PV HQ = Inh PV NC Factor * Air Concentration (Soil or GW-Basged) / RiDi
Soil Ingestion Noncarcinogenic Hazard Quotient - PV Soil Ing PV HQ " unitless Ing PV HQ = Ing PV NC Factor * Soil Concentration / RfDo
Soil Dermal Noncarcinogenic Hazard Quotient - PV Soil Der PV HQ unitless Soil Der PV HQ = Soil Der PV NC Factor * DAF * Soil Concentration /RiDo
Noncarcinogenic Hazard Index - PV PV HI unitless PVHI= Inh PV HQ + Ing PV HQ + Soil Der PV HQ for all Chemicals
nhalation Carcinogenic Risk - PV Inh PV RISK unitless Inh PV RISK = Inh PV C Factor * Air Concentration (Soil or (W-Based )* CSFi
Soil Ingestion Carcinogenic Risk - PV Soil Ing PV RISK unitless Ing PV RISK = Soil Ing PV C Factor * Soil Concentration * CSFo
Soil Dermal Carcinogenic Risk - PV Soil Der PV RISK unitless Soil Der PV RISK = Soil Der PV C factor * DAT * Soil Concentration * C8Fa
PV Carcinogenic Risk PV RISK unitless PV RISK = Inh PV Risk + Ing PV Risk + Soil Der PV Risk for all Chemicals
Notes:
Ad = Adult FI = Fraction ingested

AT = Averaging time

BW = Body weight

CDI = Chronic Daily Intake
CF = Conversion Factor
Ch=Chd

CSF = Cancer slope factor
CW = Construction Worker
DAF = Dermal absoption factor
Der = Dermal

ED = Exposure duration
EF = Exposure frequency

Hurnan Health Risk Assessiment
Finat Report, Page 3 of' 3

HI = Hazard Index

HQ = Hazard Quotient

Ing = Ingestion

Inh = Inhalation

IR = Intake rate

Kp = Chemical-Specific Permeability Coefficient
mg/kg-day = millgrams per kilograrm-day

RID = Noncarcinogenic reference dose

SA = Sk surface arca

SAF = Skin adherence factor

SCMA D2-2323
March 21, 2003



TABLE b-9

TOXICITY VALUES
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA
Source
Oral Cancer Source Inhalation Inhalation Inhalation Unit Risk Chronic Source Source
Slope Factor Oral Cancer Unit Risk Factor Cancer Slope Factor and Cancer Slope Inhalation REL | Chronic Inhalation| Inhalation RfC Inhalation RID Inhalation Oral RID" Source
Chemicals [1/(mg/kg-day)] Slope Factor [1/(ag/m*)] [1/(mg/kg-day)) Factors (ug/m’) REL (mg/m’) (mg/kg-day) RID and RfIC | (mg/kg-day) | Oral RID
Arsenic 1.50E+00 OEHHA 3.30E-03 1.20E+01 OEHHA - - - - - 3.00E-04 IRIS
Xylenes NC NC NC NC NC 700 Cal EPA - 2.0E-01 Cal EPA 2.0E+00 IRIS
Notes:
2 QOral RID values nsed as a surrogate for dermal RfDs
- Not available
mgkg-day  Milligram per kilogram-day
mg/m’ Milligram per cubic meter
NC Chemical is not classified as a carcinogen
RID Reference dose
RfC Reference concentration
ug/t’ Microgram per cubic meter
References:
California Environmental Protection Agency (CalBPA). 1994, Office of Environmental Health Hazard Assessment (OEHHA). California Cancer Potency Factors. November,
CalEPA. 2001, Toxicity Criteria Database. Office of Environmental Health Hazard Assessment (OEHHA). Http://www.oehha.ca.gov/risk/chemicalDB/findex.asp October 31,
CalBFPA. 1999, Air Toxics Hot Spots Program Risk Assessment Guidelines. Part Il Technical Support Document for the Determination of Noncancer Chronie Reference Exposure Levels. OFHHA. SRP Drafi. May.
United States Environmental Protection Agency (U.S. EPA). 2001, Integrated Risk Information Systern (IRIS). Toxicological profiles downloaded from www.epa.gov/iris website.
U.S. EPA. 1999. National Center for Environmental Assessment (NCEA). Region 9 Preliminary Remediation Goals (PRGs).
U.S. EPA 1997. Health Effects Assessment Sumimary Tables (HEAST). Office of Soild Waste and Emergency Response. FY 1997 Update. Tuly.
Humman Health Risk Assessment SOMA 02-2325
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. ' TAB % .
CONSTRUCTIGN wommgcuunows FOR S0IL

PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Variables . Acronym Units Values Arsenic Total ‘
Exposure Parameters ]
Soil Concentration C, m: g_ Chem-Spec 15
Soil Predicted Outdoor Air Coneentration C, m, Chem-Spec 1.1IE-08
Unit conversion factor CF kg/mg 1.OOE-06 -
Inhalation Rate - Construction Worker CWIR mAday 20 -
|Ingestion Rate - Construction Worker CWlng m%l_day 100 -
Skin Surface Area - Construction Worker CW SA cm’/day 3160 —
Fraction Ingested FI Unitless 1 -
Dermal absorption factor DAF Unitless Chem-Spee 0.03
Skin adherence factor ' SAF mgfem® 0.24 -
Exposure Frequency - Construction Worker CW EF days/year 250 -
{{Exposure Duration - Construction Worker CWED years 1 -
ody Weight - Construction Worker CWBW kg 70 =
Averaging Tiine-Non-carcinogenic - Construction Worker CW ATnon-carc days 365 -
|Averaging Time-Carcinogenic AT days 25550 -
JChranic Daily Intakes
[Irmhatation Non-carcinogenic - Construction Worker Inh CW NC Factor | mp/kpday | Chem-Spec | 2.23E-09
Ingestion Non-carcinogenic - Construction Warker Ing CW NC Factor | mgikg-day Chem-Spec L47E-}5
Dermal Non-carcinogenic - Construction Worker Det CW NC Factor | mpkg-day Chem-Spec 3.34E-06
Inhalation Carcinogenic - Construction Worker Inh CW C Factor mp/kg-day Chem-Spec 3.19E-11
ingestion Carcinogenic - Construction Worker Ing CW C Factor | mghkg-day Chem-Spec 2.10E-07
Dermal Carcinogenic - Construction Worker | Der CW CFactor | mp/ke-day Chem-Spec 4.77E-08
Toxicity Criteria
Verified Reference Dose, Inhalation RID,, mg/kg-day Chem-Spec -
Verified Reference Dose, Ingestion RiDy,, mg/kg-day Chem-Spec 3.00E-04
Verified Reference Dose, Dermal (oral) RiD,, mg/kp-day Chem-Spec 3.00E-04
Cancer Slope Factor, Inhalation CSFy, (mg/kg-day)”|  Chem-Spec 12E+01
{[Cancer Slope Factor, Ingestion C3Fyy {mg/kg-day)”|  Chem-Spec LSE+00
{Cancer Slope Factor, Dermal (oral) _ CSFy, ‘{mgkg-day)" | Chem-Spec | 1.5E+00
INnn:arcinogenie Hazarids
[Soil Inhalation Hazard Quotient - Construction Worker Inh CW HQ unitless Chem-Spec —~ -
llwﬂjon Hazard Quotient - Construction Worker Ing CW HQ unitiess Chem-Spec 0.0489 0.04392
Soil Dermal Hazard Quotient - Construction Worker Der CW HQ unitiess Chem-Spec 0.0111 0.01113
|soit Bazard Index - Construction Werker Soil CW HI unitless | Chem-Spec 0.1 0.06
[carcinegenic Risk
[[Soil Inhalation Carcinogenic Risk - Construction Worker Inh CW RISK unitless Chem-Spec | 3.82E-10 | 3.8E-10
Soil Ingestion Carcinopenic Risk - Construction Worker Ing CW RISK unitless Chem-Spec 315E-07 3.1E07
Soil Dermal Carcinopenic Risk - Construction Worker Der CW RISK unitless Chem-Spec T.16E-08 7.2E-08
[Soil Carcinogenic Risk - Construction Worker . Soil CW RISK unitless Chem-Spec 3.9E-07 39E07
Hiznzn Health Risk Assessment SOMA 022325
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CONSTRUCTION WORKER CAL TIONS FOR GROUNDWATER
PARK PARCEL
1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

| Variables Acronym Units Values | Xylenes | Total
Expasure Parameters
|Grovndwater Concentration C, ma/l. Chem-Spec | 0.026
|Groundwater Predicted Outdoor Air Concentration C, mgfm’ Chem-Spec | 1.8E-{4
[zhalation Rate - Construction Worker CWIR m{day 20 -
Skin Surface Area_- Construction Worker CWSA cnr'/day 3160 -
Chemical-Specific Water Permreability Coefficient Kp cmihr Chem-Spec 0.08
Groundwater Dermal Exposure Duration - Construction Worker ‘WDED hours 0.3 -
JUnit conversion factor CF litersfcri® | 1.00E-03 -
lExposure Frequency - Construction Worker CWEF daysfyear 250 -
[Exposure Duration - Construction Worker CWED years 1 -
Body Weight - Construction Worker CWBW kg 70 —
Averaging Time-Non-carcinapenic - Construction Worker CW ATnon-carc days 365 =
Averaging Ti.n:e-Carcinogenic AT days 25550 -
Chronic Daily Intakes
ation Non-carcinogenic - Construction Worker Inh CW NC Factor mgykpday | Chermn-Spec | 3.42E-05
|Permal Non-carcinogenic - Construction Worker Der CW NC Factor mg/kg-day | Chem-Spec | 4.02E-4
ation Carcinogenic - Construction Worker Inh CW C Factor g-day | Chem-Spec | 4.89E-07
|Dernal Carcinogenic - Construction Worker Der CW C Factor mg/kgday | Chem-Spec | 5.74E-06
Toxicity Criteria
Verified Reference Dose, Inhalation RiD;y, mg/kg-day | Chem-Spec | 2.00E-01
Verified Reference Dose, Dermal {oral) RfDy, mg/kg-day { Chem-Spec | 2.00E+00
(Cancer Slope Factor, Inhalation CSF,y (mgfkg-day)” | Chem-Spec | NC
Cancer Slope Factor, Dermal {oral) CSFy (mg/kg-day)” | Chem Spec NC
oncarcinogenic Hazards
[Groundwater Tnhalation Hazard Quotient - Construction Worker Inh CW HQ unitless | ChemSpec | 0.0002 [ 0.0002
|Groundwater Dermal Hazard Quotient - Construction Worker ' Der CW HQ nifless  |-Chern-Spec |  0.0002 | 0.0002
|Groundwater Hazard Index - Construction Worker Groundwater CW HI unitless | Chem-Spec |  0.0004 | 0.0004
[Carcinogenic Risk
oundwater Inhalation Carcinogenic Risk - Construction Worker Inh CW RISK mitless Chem-Spec — —
Groundwater Dermal Carcinogenic Risk - Construction Worker Der CW RISK unitless Chem-Spec — -
Groundwater Carei_nngenic Risk - Construction Worker Groundwater CW RISK unitless Chem-Spec — ==
Hurnan Health Risk Assessment SOMA 02-2325
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Human Heakth REk Assescment
Final Report

LANDSCAPE MAINTENANCE

TAB

PARK PARCEL

CALCULATIONS FOR SOIL

1521 BUENA VISTA AVENUE, ALAMEDA, CALTFORNIA

[ Variables Acronym Uhits Values Arsenic Total
|Exposure Parameters
Soil Concentration C, mg/kg Chem-Spec 15
Soil Predicted Outdoor Air Concentration C, mg/m’ Chem-Spec 1.1E-08
[Unit conversion factor CF kg/mg L.OOE06 -
Inhalation Rate - Landscape Worker LW IR m/day 20 -
ingestion Rate - Landscape Worker LW Ing mg/day 100 -
Skin Surface Area - Landscape Worker LW SA cm/day 3160 -
|[Fraction Ingested FI Unitless 1 -
[Dermal absorption factor DAF Unitless Chem-Spec 0.03
J5kin adherence factor SAF mg/em” 0.2 -
[Exposure Frequency - Landscape Worker LW EF daysfyear 52 -
Duration - Landscape Warker LW ED years 25 -
|Body Weight - Landscape Worker LW BW kg 0 -
lAveruging Time-Non-carcinogenic - Landscape Worker LW ATnon-carc days 0125 —
|Averaging Time-Carcinogenic AT days 25550 -
|Chronic Daily Intakes
tion Non-carcinogenic - Landscape Worker Inh LW NC Factor | mg/kg-day Chem-Spec 4,64E-10
|ingestion Non-carcinogenic - Landscape Worker Ing LW NC Factor | mghkg-day | Chem-Spec | 3.05E-06
Non-carcinogenic - Landscape Worker Der LW NC Factor {  mg'kg-day Chem-Spec | 5.79E-07
|inbalation Carcinogenic - Landscape Worker Inh LW C Factor | mgke-day | Chem-Spec | 1.66E-10
lngestion Carcinogenic - Landscape Worker Ing LW C Factor | mgfke-day | Chem-Spec | 1.09E-06
ermal Carcinogenic - Landscape Worker Der LW C Factor | mg/kg-day Chem-Spec 2.07E07
Toxicity Criteria
Verified Reference Dose, Inhalation RiDy,, mg/kg-day | Chem-Spec -
Verified Reference Dose, Ingestion RD;,, mg/kg-day. | Chem-Spec | 3.00E-04
Verified Reference Dose, Dermal (oral) RD,, mg/kg-day | ChemSpec | 3.00E-04
er Slope Factor, Inhalation CSFE,, (mg/kg-day)"| Chem-Spec | 1.2E+01
[Cancer Stope Factor, Ingestion CSE,g (mg/kg-day)’ | Chem-Spec | 1.5B+00
|Cancer Slope Factor, Dermal (oral) CSFiy (mg/kg-day) | Chem-Spec | 1.5E+00
mmmrdinggic Hazards
oil Inhalation Hazard Quotient - Landscape Worker Inh LW HQ unitless Chem-Spec - -
Soil Ingestion Hazard Quotient - Landscape Worker Ing LW HQ unitless Chem-Spec | 0.0102 0.01018
Soil Dermal Hazard Quotient - Landscape Worker Der LW HQ unitless Chem-Spec | 0.0019 0.00193
Soil Hazard Index - Landscape Worker Soil LW HI unitless Chem-Spec 0.01 0.01
Carcinogenic Risk
[Soil Inhalation Carcinogenic Risk - Landscape Worker Inh LW RISK unitless Chem-Spec | 1.99E-08 2.0E-09
Soil Ingestion Carcinogenic Risk - Landscape Worker Ing LW RISK Lhitless Chem-Spec 1.G4E-06 1.6E-06
[Soil Dermal Carcinogenic Risk - Landscape Worker Der LW RISK ‘unitless Chem-Spec | 3.10E-07 3.1E-07
Soil Carcinogenic Risk - Landscape Worker Soil LW RISK unitless Chem-Spec | 1.9E-06 1.9E-06
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TAB 13

LANDSCAPE MAINTENANCE WORK CALCULATIONS FOR GROUNDWATER

PARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Variables Acronym Units Values Xylenes Total .

Exposure Parameiers

[lGroundwater Concentration C, mg/L Chem-Spec 0.026

[[Groundwater Predicted Outdoor Air Concentration C. mg/m” Chermn-Spec 4.7E-07

[nhalation Rate - Landscape Worker LWIR ' /day 20 -

Exposure Frequency - Landscape Worker ‘LW EF days/year 52 --

Exposure Duration - Landscape Worker LW ED years 25 -

Body Weight - Landscape Worker LW BW kg 70 -~

|Averaging Time-Non-carcinogenic - Landscape Worker LW ATnon-carc days 9125 -

Averaging Time-Carcinogenic ' AT days 25550 -

[Chronic Daily Intakes

Inhalation Non-carcinogenic - Landscape Worker Inh LW NC Factor mg/kg-day Chem-Spec 1.90E-08

Inhalation Carcinogenic - Landscape Worker Inh LW C.Factor mg/kg-day Chem-Spec 6.77E-0%

Toxicity Criteria B "

Venfied Reference Dose, Inhalation RiD; mg/kg-day Chem-Spec 2.00E-01

Cancer Slope Factor, Inhalation CSFy (mg/kg-day) |  Chem-Spec NC
Noncarcinogenic Hazards

Groundwater Inhalation Hazard Quotient - Landscape Worker Inh LW HQ unitless Chem-Spec  { 0.00000609] 0.00000009
[[Groundwater Hazard Index - Landscape Worker Groundwater LW HI unitless Chem-Spec 0.000000092| 0.00000009
Carcinogenic Risk

Groundwater Inhalation Carcinogenic Risk - Landscape Worker Inh LW RISK unitless Chem-Spec -~ ==
Groundwater Carcinogenic Risk - Landscape Waorker Groundwater LW RISK unitless Chem-Spec - et

Human Health Risk Assessment SOMA 02-2325
Final Report Page 1 of | March 21, 2003




Human Health Risk Assessment
Final Report

T 14
PARK VISITOR CmTIONS FOR SOIL

PARK PARCEL -

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Variables Acronym Units Values Arsenic Total
Exposure Parameters

Soil Concentration C, mg/kg Chem-Spec 15

Soil Predicted Outdoor Air Concentration C, mg/m” Chem-Spec | 1.1E-D8

Unit conversion factor CF kg/mg 1.00E-06 . —

Inhalation Rate_- Park Visitor PV IR m /day 20 -

Ingestion Rate - Park Visitor PV Ing m%/day 100 -

Skin Surface Area - Park Visitor PV SA cm/day 3160 —

Fraction Ingested El Unitless 1 —

[Dermal absorption factor DAF Unitless Chem-Spec 0.03

Skin adherence factor SAF mgiem” 0.2 -

|Exposure Frequency - Park Visitor PV EF days/yeat 12 —
[Bxposure Duration - Park Visitor PV ED years 25 -

- |[Body Weight - Park Visitor PVBW kg 70 -

Averaging Time-Non-carcinogenic - Park Visitor PV ATnon-carc days 9125 -

|Averaging Time-Carcinogenic ATpre days 25550 -
[Chronic Daily Intakes
fIohalation Non-carcinogenic - Park Visitor Inh PV NC Factor | mg/kg-day | Chem-Spec | 1.07E-10
§ingestion Non-carcinogenic - Park Visitor Ing PV NC Pactor | mpke-day | Chem-Spec | 7.05E-07
{Dermal Non-carcinogenic - Park Visitor Der PV NC Factor | mp/kg-day Chem-Spec 1.34E-07
linhalation Carcinogenic - Park Visitor Inh PV C Factor mg/kg-day Chem-Spec | 3.82E-11
Hl_n_gestion Carcinogenic - Park Visitor Ing PV C Factor | mgkeday | Chem-Spec | 2.52E-07

Dermal Carcinogenic - Park Visitor Der PV C Factor { mg/kg-day Chem-5pec | 4.77E-D8

Toxicity Criteria

Verified Reference Dose, Inhalation RiDjgy - mg/kg-day Chem-Spec -

[Yerified Reference Dose, Ingestion RiD;,, mg/kg-day Chem-Spec | 3.00E-04

[Verified Reference Dose, Dermal (oral) RiDyp mg/kg-day Chem-Spec | 3.00E-04

Cancer Slope Factor, Inhalation CSFiw tmghkg-day)” | Chem-Spec | L2E+0I.
liCancer Slope Factor, Ingestion CSFy, | (mg/ke-day) | Chem-Spec | ISE+00
[[Cancer Slope Factor, Dermal (oral) C8Fy, {mg/kg-day)” | Chem-Spec L.5E+)0
"Noncarcinogenic Hazards

Soil Inhalation Hazard Quotient - Park Visitor Ink FVHQ unitless Chemn-Spec - -
Soil Ingestion Hazard Quotient - Park Visitor Ing PVHQ- unitless Chem-Spec 0.002 0.002
HSoil Dermal Hazard Quotient - Park Visitor Der PV HQ unitless Chem-Spec 0.0004 0.0004
{Soil Hazard Index - Park Visitor Soil PY HI unitiess | Chem-Spec 0.003 0.003
fCarcinogenic Risk
BSoil Inhalation Carcinogenic Risk - Park Visitor Inh PV RISK unitless Chem-Spec | 459E-10 { 4.6E-10
iSoil Ingestion Carcinogenic Risk - Park Visitor Ing PV RISK unitless Chem-Spec | 3.77E-07 | 3.8E-07
[Soil Dermal Carcinogenic Risk - Park Visitor Der PV RISK unitless Chem-Spec | 7.16E-08 { 7.2E-)8
ﬂSoil Carcinogenic Risk - Park Vishor Soil PV RISK unitless Chem-Spec 4.5E07 | 4.5E-07
Page 1 of 1
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TABLE D-15

P.ARK VISITOR CALCULATIONS FOR GROUNDWATER

PARK PARCEL

1521 BUENA VISTA AVENUE, ALAMEDA, CALIFORNIA

Final Report

SOMA 02-2325
March 21, 2003

'Variables Acronym Uniés Values X)’]—enﬁs Total
Exposure Parameters

Groundwater Concentration C, mg/L Chem-Spec 0.026

Groundwater Predicted Qutdoor Air Concentration C, mg/m’ Chem-Spec 4.7E-07

Inhalation Rate - Park Visitor PVIR m’/day 20 -

Exposure Frequency - Park Visitor PV EF days/year 12 -

Exposure Duration - Park Visitor PV ED years 25 -

Body Weight - Park Visitor . PVBW kg 70 -

Averaging Time-Non-carcinogenic - Park Visitor PV ATnon-carc days 9125 -

Averaging Time Carcinogenic ) AT e days 25550 -

Chronic Daily Intakes

Inhalation Non-carcinogenic - Park Visitor Inh PV NC Factor mg/kg-day Chem-Spec 4.38E-09

[nhalation Carcinogenic - Park Visitor Inh PV C Factor mg/kg-day Chem-Spec 1.56E-09

Toxicity Criteria

Verified Reference Dose, Inhalation RD;, mg/kg-day Chem-Spec 2.00E-01
[iCancer Slope Factor, Inhalation CSFyy, (mg/kg-day) | Chem-Spec NC
IINoncarcinogenic Hazards
[|Groundwater Inhalation Hazard Quotient - Park Visitor Inh PV HQ unitless Chem-Spec | 0.00000002 |  0.00000002
[Groundwater Hazard Index - Park Visitor Groundwater PV HI unitless Chem-Spec | 0.00000002 |  0.00000002
||Cnrcinogenie Risk

[Groundwater Inhalation Carcinogenic Risk - Park Visitor Inh PV RISK unitless Chem-Spec - -
IGroundwater Carcinogenic Risk - Park Visitor Groundwater PV RISK unitless Chem-Spec -- —
Human Health Risk Assessment
Page 1 of 1




Appendix E
Results of Indoor Air (Johnson & Ettinger) Modeling:
Marina Cove Subdivision and Park Parcel




. | TAB.—I .
PARAMETERS USED IN JOHNSON AND ETTINGER MODEL
MARINA COVE SUBDIVISION

1801 HIBEARD STREET, ALAMEDA, CALIFORNIA

[Model Parameter Acronym Soil Groundwater Units Source
Depth below grade to bottom of enclosed space floor Le 15 15 cm Site-specific
Depth below grade to top of contamination (soil) L, 91.44 - cm Site-specific
Depth below grade to water table (groundwater) Lwr 182.88 — cm Site-specific
Average soil temperature (soil) T, 20 - °c Site-specific
Average groundwater temperature {groundwater) T, 15 - °C Site-specific
Vadoze zone SCS soil type - SCL SCL - Site-specific
Vadose zone soil dry bulk density o 1.7 1.7 glom’ Site-specific
Vadose zone soil total porosity n’ 0.38 0.38 - Site-specific
Vadose zone soil water-filled porosity 8, 0.12 0.12 cm'/em’ Site-specific
Vadoze zone soil organic carbon fraction (soil) focv 0.002 - - Site-specific
Building ventilation rate for a residential building Qbusg-r 2.50E+03 2.50E+03 cm’fsecond City of Oakland, 1999;
RWQCB, 2001
Averaging time for carcinogens ATc 70 70 years Site-specific
Averaging time for noncarcinogens ATne 30 30 years Site-specific
[Exposure duration ED 30 30 years Site-specific
posure frequency EF 350 350 daysfyear Site-specific

arget risk for carcinogens TR 1.0E06 1.0E-06 -- Site-specific
Largct hazard quotient for noncarcinogens THQ 1 1 - Site-specific
Notes:

°C = Degree celcius

cm = Centimeter

cm’/em’ = Cubic centimeter per cubic centimeter
em’/second = Cubic centimeter per second

g/lem® = Gram per cubic centimeter

References:
City of Oakland. 1999. Oakland Risk-Based C_orrective Action__: Technical Guidance Document. May 15,

Regional Water Quality Control Board (RWQCB). 2001. Application of Risk-Based Screening Levels and Decision Making to Sites with Impacted Soil and
Groundwater. San Francisco Bay Region. Interim Final. December.
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Benzene in Soil
Residential Receptor




Benzene in Soil
Residential Receptor
Maximum Concentration




DATENT] .

. I I I I
CALCULATE RISK-BASED SCIL CONCENTRATION (enter * “YES" box) SL-SCREEN
Version 2.3; 03/01
YES )
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION {ontar "X" in "YES" box and initial seil core. below)
YES X
ENTER ENTER
Initial
Chemical soil
CAS No, COone.,
{numbers only, Ca
no dashes) (p.w_ Chemlcgl
I I
71432 5.60E+02 Benzene
ENTER ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Vadose zona User-defined
to bottam Dapth below Average 5CS vadose zone
of enclosed grade to top soll sail type soil vapor
space floor, of contamination, | termperature, | (Used to estimate OR permeability,
Le [ Ts soif vapor by
{15 or 200 crr) {om) £c) permeaility) {or)
15 91.44 20 SCL
ENTER ENTER ENTER ENTER
MORE Vadose zong Vadose zone Vadose zong Vadose zone
[ soil dry soil tota soll water-filled soil orgaric
bulk density, porosity, poroslty, carbon fraction,
pbA nV a"\c' 'mll
_ (gem® {unitless) {emem®) {unitiess)
1.7 0.38 .12 0.002
ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging ] Target Target hazard
¥ time for time for Exposure Exposure risk for quotient for
carginogens, | noncarcinogens, durafion, frequency, carcinogens, | noncarcinogens,
ATc ATe ED EF TR THQ
{yrs) (yrs) {yrs} {days/yr) {unittass) {unitiess)
70 30 30 350 1.0E-08 1
Used to calcutate risk-based
END s0il concendration.
Page 1 of 4 March 21, 2003

Benzene Res Soil




. CHEMPHO.-nzsne
Hanry's Henry's Enthalpy of

Organic Pure
law constart  law constant  vaporizatlon at  Normal carbon component Unit Physical
Diffusivity  Difusivity  at reference  reference the normal bolling Critical partition water risk Reference  state at
in air, inwatar, temperaturs, temperature,  boiling point, point, temperature, coefficient, solubility, factor, cone., soll
s Dy H Ta AH,, T Te Koo -] URF RIC temparature,
ferfs)  (cm¥s)  (atmm¥mol)  (°C) {cal/mol) £K) (K) forivg) (o) (uoimi! _mgm)  (SLG)
| 8.80E-02 | 9.80E-08 | 5.58E-03 | 25 | 7.342 | 35324 56218 | 5.80E+01 | 1.76E+03 | 7.8E-06 | 0.0E+00 | L ]
Benzene Res Soil 20fd

March 21, 2003




Benzene Res Soil

= =

Vadose zone| Vadose zone | Vadose zone Vadose zone Vadosa zone Floor-
Source- soll effective soil soil 50il wall Initial soil Eldg.
building air-fillad total Auld indringic relative air effactive vapor geam concentration | ventilation
separation, | porosity, saturation, | permeability, permeability, permeabdity, perimoter, used, rate,
Lr 8," S K Ky Ky Komek Cn Qracing
{cm) fem¥em® | {emiom®) forr) {em®) {cm? {em) (ugikg) (cm/s)
76.44 01.2680 0.180 2.07E-00 0.805 1.88E-09 3,844 5.60E+02 2.60E+05
Area of Vadose
snclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Zong
space to-total depth vaporization at constant at constant at viscosity at sifective Diffusion
bslow area balow ave. soil ave. soil ave. soil ave. soll diffusion path
grade, ralio, grade, temperature, temperature, temperature, tempsrature, coefficient, length,
Ag n Zerark AHyrs Hrs Hys Mrs D* Lo
{cmf) {unltless) (cm) {cal'mol) {atr-m®/mol) {unitless) {g/cm-5) {cm’fs) {crm)
9.24E+05 | 4.16E-04 15 8,019 4.41E-03 1.B3E-01 1.7BE-04 6.87E-03 76.44
Exponent of Infinite
Average Crack equivalent source Infinite
Convection | Soil-water Source vapor affective foundation indoor source
path partition vapor Crack flow rate diffusion Arga of Peclet attenuation bidg.
length, cosHicient, cone., radius, into bidg., coefficiart, crack, number, coafficient, cone.,
L Ky Crouron Forack ot Do Aok op(Pe) o Chuang
{em) (cm“!g} {ug/m®) {om) {em®/s) (crfls) {em?y {unitless) unitless) {pa/nr)
15 1.18E-01 4.76E+05 0.10 1.78E+00 B.87E-03 3.84E+02 2.51E+04 6.98E-06 3.31E+00
Unit
fisk Refarance
factor, cone.,
URF RfC
{pg/m®y’ {mg/m’)
7.8E-06 NA
END
Sofd
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Banzene Res Soil

RESULT ne

l I i
RISK-BASED SOIL CONCENTRATION CALCULATIONS:

| ! \
INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

Indaor Indoor Risk-based Flnal rigk from quotient
exposure exposire indoor Soil indoor vapor from vapor
soi soil exposure saturation exposure intrusion to intrugion to
cone,, cone., soil cone., 50il indoor air, indogr air,

carcinogen | nongcarcinogen cane., Cra COng., carcinogen noncarcinogen
(po/kg) {ughkg) (pg'kg) (uokg) (pofi {unitiess) {unitless
NA NA MNA A.79E+05 NA 1.1E056 NA
MESSAGE SUMMARY BELOW:

4opf4
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Benzene in Soil
Residential Receptor
95 UCL Concentration




Baenzene Ras Soil-us

1 | - ““‘” |
CALCULATE RISK-BASED $0IL CONGENTRATION (enter "X* in “YES" box SL-SCREEN
Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONGENTRATION {anter "X* in "YES" box and initia soil conc. balow)
YES X
ENTER ENTER
Initial
Chemical soll
CAS No. conc.,
{numbers only, Ca
no dashes) {pavkg) Chemical
} |
T1432 5.32E+01 Benzene
ENTER ENTER ENTER ENTER ENTER
MORE Dapth
¥ below grade Vadose zone User-defined
1o bottom Depth below Average 5Cs vadose zone
of enclosed grade to top soll soil type S0il vapor
space fioor, | of contamination, | temperature, | (used o estimate OR permaability,
Le L Ts s0il vapor Ky
{15 or 200 cm) {em) C) permeability) {crf)
15 91.44 20 SCL
ENTER ENTER ENTER ENTER
MORE Vadese zone Vadose zone Vadose zone Vadose zone
+ soil dry soil total s0il water-filled soil organic
bulk density, porosity, porosity, carbon fraction,
pnh nV Bw\r 'ch
{glom®) {unitless) (emfem®) {unitless)
1.7 0.38 0.12 0.002
ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
¥ time for time for Exposura Exposure risk for quotient for
_carcinogens, noncarcinggens, duration, fraquency, carcinogens, noncarcinagens,
AT AT ED EF . TR THC
{yrs) {yrs) (yrs) {days/yr) lunitless) {unitless)
70 30 30 350 1.0E-06 1
Used 1o calculate rigk-based
END soil congertration,
Page 1 of 4
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Banzene Res Soil-85

Diffusivity  Diffusivity
in air, in watar,
D, Dy
{cm®/s) {cm'/s)

CHEMF’R(.-mene
Henry's Henry's Enthalpy of )

law constant  law constant  vaporization at  Normnal

at raferenca raferance the normal boiling Criticaf

temperature, termperature,  boiling pairt, point, temperaturs,
H Tr AH,p Ta Tc

{atm-m/mol} {°C) {cal/mol) {°K} I

Organic Pure
carbon componant Unkt Physical
partition water risk Reference state at
cosfficlent,  sclubiity, factor, cong,, 50§l
Koc S URF RiC temparature,
(emig)  (wga}  (omyt  (mem)  (SLG)

| 8.80E-02 T 9.80E-06 |

556E-03 | 25 | 7,342 | 353.24 | 562,16

| 5.09E+01 | 1.75E+03 | 7.8E-06 | 0.0E+00 | L

2ofd
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Benzene Res Soilk95

INTERCAL.zaua
Vadose zons| Vadose zone | Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic refative air effective vapor seam concentration | ventllation
separation, | porosity, saturation, | permeability, permeability, permeability, parimeter, used, rais,
Ly 8, S [ [ K, Kerack Cr Qouscng
{cm) (em*om®) 1 emfiem®) (cm?) {cm’} {crn?) {cm) {ugkg) {cm/s)
76.44 0.260 0.180 2.07E-09 0.905 1.88E-09 3,844 5.32E+1 2.50E+05
Area of Vadose
enclossd Crack- Crack Enthalpy of Henry's law Henry's law Vapor zona
space to-totat depth vaporization at constant at constant at viscosity at afiactive Diffusion
betlow araa below ave. soll ave. soil ave. soll ave. soil diffusion path
grade, ratio, grads, termperatura, tamp temperature, iemparature, cosfiicient, length,
As n Lo AH,1e Hys Hrs Brs D"y La
{em?) | (unitless) em)_ (cavmot) | {atrm-m¥/meoly {unitiess) (gromrs) (om/s) (om)
8.24E+05 4.16E-04 15 8,019 4.41E-03 1.83E-01 1.7BE-04 B.87E-03 76.44
Exponent of Infinite
Average Crack equivalent sOUCE Infinite
Convection | Soll-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Arsa of Paclet attenuation bidg.
length, | coefficient, cone., radius, into bldg., cosfficient, crack, number, coefficient, cOnNe.,
L Ka Cooure T Qu D% At oxp(Pe’) a Coutang
(cm) {emg) {pg/m®) {crm) (cm’s) {em/a) {cm’) {unilloss) {unitiess) (ug/m®}
5 1.18E-01 4.51E+04 0,10 1.78E+00 6.87E-03 3.84E+02 2.51E+04 £.98E-06 3.15E-01
Unit
risk Refi ]
factor, Conc.,
URF RiC
{pg/m®}* {mg/m’)
7.8E-06 NA
END
3ol4
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Benzene Res Soil-95

RESUL ene
| \ i i
RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

Indoor Indoor Risk-based Final risk from quotient
eXposure axposure indoor Saif indoor vapor from vapor
soil sail exposure saturation exposure intrusion lo intrusion to
cone,, cone., sail cong., soil indoor air, indoor air,

carcinogen | noncarcinogen Gong., Cox cong., carcinogen noncarcinogen
{pakg) {po/kg) {rg/kg) {pgfg) [ {unitiess) {unitless)
NA NA NA 3.79E+05 NA 1.0E-06 NA
MESSAGE SUMMARY BELOW:
END
40t4
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Naphthalene in Soil
Residential Receptor




Naphthalene in Soil
Residential Receptor
Maximum Concentration




Napthalene Rea Soll

DATENTE;

[

- ’ [
CALCULATE RiSK-BASED SOIL CONCENTRATION {entsr " "YES" box)

SL-SCREEN

Verslon 2.3; 03/01
YES
OR
CALCULATE [NCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter “X* In “YES® box and initial soll conc. below)
YES X
ENTER ENTER
Initiat
Chemical soil
CAS No. cong.,
(numbers only, Cn
no dashes) (pg!kg? Chamicgl
I I
91203 3.50E+04 MNaphthalene
ENTER ENTER ENTER ENTER ENTER
MORE Dapth
¥ below grade Vadose zone User-defined
to bottom Depth below Avarags SCS vadose zone
of enclosed grade to top sail soll type soil vapor
space floor, of contamination, | temperaturs, | (used to estimate CR permeability,
Le L, Tg soll vapor ks
(15 or 200 cm) {om) {'C) parmeability} {cm?)
15 91.44 20 SCL
ENTER ENTER ENTER ENTER
MORE Vadose 20ne Vadose zone Vadose zone Vadose zone
[ ] sail dry soil total s0il water-filled soil organic
bulk density, porosity, porosity, carbon fraction,
Pn‘ v a*v 'mv
{g/em®) {unitisss) {em’iem’®) {unitless)
1.7 0.38 0.12 0.002
ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging ' Targa! Target hazard
[ time for time for Exposure Exposure risk for quotient for
carcinogens, | noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT ATy ED EF TR THQ
[y75) {yrs) (yrs) {days/yr} {unitless) (unitless}
70 30 30 350 1.0E-06 1
Used to calculate risk-based
EMND s0il conceniration.
10of4
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Napthalene Res Soil

CHEM pnop.«ha;ene
Enthalpy of

Henry's Henry's Organic Purg
law constant  law conelant vaporization at  Normal carbon component Unit Physical
Diffusivity Diffusivity  atreference  reference the normal boiling Critical partition water risk Reference state at
in air, inwater, temperature, temperaturs, boiling point,  point, temperaturs, coefficient,  solubility, tactor, Gone., soil
D, Dy H Ta AH,p Te Te Ko 5 URF RiC temperature,
{cmifs)  {omfls)  (atmemmol) e {calimol) K) K fem®/g) (gl (i’ (mg/m?) (SL.G)
| 590502 | 7.50E08 | 483E-04 | 25 | 10373 49114 74840 [ 2.00E+03 | 3.10E+01 [ 0.0E+00 | 3.0E-03 | 5
2ol4
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Napthalans Res $oil

_MEEQAL.C.nndﬂm
Vadose zone| Vadose zong | Vadose zone \adose zone Vadose zone Floor-
Source- soil effactive soil soll sofl wall Initial soil Bldg.
building air-filled total fluid Intrinsic ralativa air etfective vapor seam concantration | ventilation
separation, | porgsity, saturation, | permeability, parmaabllity, permeability, parimatar, used, rate,
Ly 8.’ S ki Ko ky Xorack Cr Chaiiog
{cm) (emem® | (cmPom®) {cm?) {erf) fen) fem) {pg/kg) {ems)
76.44 0.260 0.180 2.07E-08 0.905 1.88E-09 3,844 3.50E+04 2.50E+05
Arga of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone
space to-total dapth vaporization af constant at constant at viscosity at effective Dilfusion
below area below ave. soil ave. §oil ave. soil ave. soil diffusion path
grads, ratio, grads, {ernparature, temperaturs, temperature, temperature, coafficient, length,
Aa n Lok AH, 15 Hrs Hrs Mg oy Ly
(em®) (unitless) {erm) {cal/mob) {atm-m?/mol) {unitless) EiTs {cm?/s) (cm)
9.24E+05 4.18E-04 15 12,809 3.34E-04 1.39E-02 1.7BE-04 4.61E-03 76.44
Exponem of Infinitg
Average Crack squivalert Source Infinite
Convection | Soil-water Source vapor effective foundation indoor source
path parition vapor Crack fiow raie diffusion Area of Peclat attenuation bidg.
length, coefficlent, COonc., radius, Into bidg., cogfficient, crack, number, coefficlent, conc.,
Ly Ky [ . Cua Do Acrac axp(Pe) a Couarg
{cm} fern’ig) (ng/m™) {cm) {cmf/s) (cmtls) {cn) {unitiass) {unitlags) {ug/m®)
15 4.00E+00 1.19E+05 .10 1.78E+00 4.61E-03 3.84E+02 3.62E+06 6.90E-06 B.24E-01
Unit
risk Reference
factor, cone.,
URF RiC
{pgim™"! {mg/m’)
NA 3.0E-03
END
3of4
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Napthatene Res Soil

RESULTS

alens

[ [ [
RISK-BASED SOIL CONCENTRATION CALCULATIONS:

INCREMENTAL RISK CALCULATIONS:

incremental Hazard
indoor Indoor Risk-based Final risk from quotient
EXposure axposure indoor Soil indoor vapor from vapor
soil soil exposure saturation aXpasLre intrusicn to intrusion to
conc., £one., soil cone., soil indoor air, indoor air,
carcinogen | noncarcinogen cone., Cam CONG., carcinogen noncarcinogen
{ug/kg) {po/kg) {uo/ka) {raka) {no’kg) {unitless) {unitless)
NA NA NA 1.26E+05 NA NA 2.6E-01
MESSAGE SUMMARY BELOW:

END
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Naphthalene in Soil
Residential Receptor
95 UCL Concentration




o E——( o
CALCULATE RISK-BASED SOIL CONCENTRATION {enter *X' in “YES* box) SL-SCREEN
Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION {enter "X" in "YES" box and initial soil conc. below)
YES X
ENTER ENTER
Initial
Chermical soll
CAS No. cone.,
{numbers only, Cr
no dashas) (pgrkn) Chamical
I |
91203 5.64E+03 Naphthalene
ENTER ENTER ENTER ENTER ENTER
MORE Depth
[ below grade Vadose zone Usear-dafined
to bottom Dapih below Average sCs vadose zone
of enclosad grade to top soil soil fype soif vapor
space floor, | of contamination, | temperature, | (used to estimate OR permeability,
Le L Ts soil vapor ky
15 or 200 cm) {em) c) permeabllity) {em?)
15 21.44 20 SCL
ENTER _ENTER ENTER ENTER
MORE Vadose zona Vadose zona Vadose zone Vadose zone
[] s0il dry soil fotal soil waler-filled s0il organic
bulk denslty, porosity, porosity, carbon fractlon,
PbA nV Bwv fmv
{g/om®) {unitiess) {em®lem™ {unitless)
1.7 0.38 0.12 0.002
ENfER ENTER ENTER ENTER ENTER ENTER
MORE Avaraging Averaging Targat Target hazard
¥+ time for time for Exposure Exposure risk for quotient for
carcinogens, | noncarcinogens, duration, frequency, carcinggens, NONCArginogans,
! ATg ATwe ED EF TR THQ
(yrs) (yrs) {yrs) {days/yr) {unitless) {unitigss})
70 30 30 350 1.0E-08 1
Used to calcetate risk-haged
END s0il concentration.
Napthalene Res Soil-95 10f4
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Napthalene Res Soil-95

Henry's Henry's

CHEMPHD.hlhaIane
Enthalpy of

Organic Pure
law constant law constant  vaporization at  Normal carbon camponant Unlt Physical
Diffusivity  Diffushity  at refevencs referanca the normal bailing Critical partition water risk Referance state at
in air, inwater, temperature, temperaturs, boiling point,  point, temperature, coefficient,  solubility, factor, cong., soll
D, By, H Tr AHye Ts Te Ko 8 URF RiC temperatura,
femifs)  (erfs)  (atmem¥mol) C) {calfmol) °K) {'K) {cm/g) (g fuaim’y*  (mgm)  (SLG
[ 5.90E-02 | 750E-06 | 483E-04 | 25 i 10373 T491.94 ] 74840 | 2.00E+03 | 3.10E+01 | 0.0E+00 [ 3.05-03 | S
2uof4
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. Imm:.nmm
Vadose zona| Vadose zone | Vadose zone Vadose zone Vadose zone Floor-
Source- s0il affactive soil soil soil wall Initlal soil Bldg.
building alr-filleg total fiuid intringic relative alr effective vapor seam corcentration | vartilation
separation, | porosity, saturation, | permaability, permmeabllity, parmeability, perimeter, used, rate,
i N S k kg ke Kerne Ca Qouting
fem) {em¥em® | fomPrem?) {on?®) fem?) (em?) {om) {ug/ig) {cm®/s)
76.44 0.260 0.180 2.07E-03 0.905 1.38E-09 3.844 5.84E+03 2,50E+05
Arga of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone
Space to-lotal depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. solf ave. soil ave. goll ave. soll ditfusion path
grads, vatics, grade, tamperature, tempearature, temperature, temperatura, coefficiant, length,
A 1 [— AH,1s Hrs Hg brs D*, Ly
{err?) {unitless) {em) (cal/mol} {atm-m*mel) {unitlgss} (g/enrs) {crmP/s) {em}
9.24E4.05 4.16E-04 15 12,809 3.34E-04 1.39€-02 1.78E-04 4.61E-03 76.44
Exponent of Infinite
Avarags Crack equivalent source Infinite
Convection | Soif-water Seurce vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bidg.
length, cosfficiant, cang.,, radits, into bidg., coefficlent, crack, number, coefficient, CONE.,
L Ko Coouren Forack Qua Dk Aorack ep(Pe) a Chusng
em) {emig) (pgior) (em) (or’/s) (emrs) (orr?) (unitiess) | _(unitioss) | (i)
15 4.00E+00 1.92E+04 .10 1.78E+00 4.61E-03 3.84E+02 3.62E+06 5.90E-06 1.33E-01
Unit
risk Reference
factor, cone.,
URF RiC
{pgrm®)’ {mg/m®)
NA 3.0E-03
END
Napthalene Res Soil-85 Jofd
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Napthalene Res Soil-95

RESULTS

alene

I \
RISK-BASED SOIL CONCENTRATION CALCULATIONS:

l 1 |
INCREMENTAL RISK CALCULATIONS;

Incremental Hazard

Indoor Indoor Risk-based Flnal risk from quottent
exposure exposure indoor Soil indoor vapor from vapor
sail soil exposure saturation exposure intrusion to infrusion to
cone., cone., soil cone., soll Indoor air, indoor air,

carcinogen | noncarcinggen cone., Caxt cone., carcinogen noncarcinogen
{ {1gkg) {ug/kg) (ugika) i {unitless) {unitless}
NA NA NA 1.26E+06 NA NA 4.2E-02
MESSAGE SUMMARY BELOW:

END
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Xylenes in Soil
Residential Receptor




Xylenes in Soil
Residential Receptor
Maximum Concentration




Xytenes Res Soil

DATENT

nas

CALCULATE RISK-BASED SOIL CONGENTRATION (enter “X*in “YES" bo

SL-SCREEN

Version 2.3; 03/01

YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION {enter X" in "YES" box and initial soil conc. balow}
YES X
ENTER ENTER
Initial
Chemical soil
CAS No. conc.,
(numbers only, Cr
o dashes) (W— Chemical
! I
95476 8.50E4+03 Q-Xylene
ENTER ENTER ENTER ENTER ENTER
MORE Depth
W below grade Vadose zone User-defined
o botiom Dapth below Average SCS vadose zone
of enclosed grade to top sall 50il type soil vapor
space floor, of contamination, | temperature, {used to estimate OR permeability,
Le Ly Ts soll vapor Ky
{16 or 200 cm) {em) £c) permebility) (em?)
15 91.44 20 SCL
ENTER ENTER ENTER ENTER
MORE Vadose zone Vadose zone Vadose zone Vadose zone
[ 2 soil dry soil total s0il water-filled $0i organic
bulk density, porosity, porosity, carbon fraction,
A v v ¥
Po n By foe
{g/em?) (unitiess) (em*/em®) {unitless)
1.7 0.38 012 0.002
ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
¥ tme for time for Exposure Exposure risk for quotient for
carcinogens, | noncarcinogens, duration, fregquency, carcinagens, noncarcinogens,
ATc ATc ED EF TR THQ
{yis) {yrs) {yrs) (daysir) {uniticss) {unitiess)
70 30 30 350 1.0E-06 1
Used 1o calculate risk-based
END soll concentration.
10f4
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Xylenes Res Soif

CH EMPR‘enes

Henry's Henry's Enthalpy of CGrganic Pure
law constant  law constant  vaporization at  Normal carbon component Unit Physical
Diffusivity Dlffusivity  at reference reference the normal baiting Critical partition walter risk Reference state at
in air, Inwater, temperature, temperature, boiling point,  point, temperature, coefficient,  solubility, factor, conc., soil
0, D, H Ta AH,y Ts Te Koo S URF RIC temperature,
femis)  (ems)  (atm-m¥mol}  (°C) {cal/mol) €K (K (em®/g) (mgh) (o’ (mg/m®)  (SLG)
[ 8.70E-02 | t.00E-05 | 5.20E-03 | 25 | 8,661 [417.60 ] 63030 | 3.63E+02 | 1.78E+02 | 0.0E+00 | 7.0E+00 | L |
2ofd

March 21, 2003



INTEFICAL.Ienes

Vadose zone| Vadose zone | Vadose zone Vadose zone Vadose zone Floor-
Source- soil affective soil soil soll wall initial soit Bldg.
building air-filled total fluid intrinsle relative air effective vapor seam concentration | ventilation
separation, | porosity, saturation, | permeability, permeability, permeabifity, perimeter, used, rate,
Ly 8, Se K K K, Keracke Ca Clouiking
{cm) {emdiem®) | {om®/om®) {em?) (em?) {om?) (o) {ngkg) {cm®/s)
76.44 0.260 0.180 2.07E-09 0.905 1.88E-09 3,844 B8.50E+03 2 50E+05
Ares of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zong
space to-total depth vapuarization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave, soil ava. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, tempearature, coefiiclent, length,
Aa 1 Zomek AHy15 Hrs H'rs Wrs Dy Ly
{cm?) {unitiess) {cm} {cal/mot) {atm-m%mol} {unitless) {o/em-s) {cm?/s) {cm)
9.24E+05 | 4.16E-04 15 10,291 3.87E-03 1.61E-01 1.78E-04 6.79E-03 76.44
Exponent of Infinite
Average Crack equivalent source Infinite
Convection ; Soil-water Saource vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet atteruation bldg.
length, coefficient, cone., radius, into bidg., coefficient, crack, nurmber, coefficient, cone.,
L Ka [ e— Tomck Qeon [P Acrck exp(F'e’) [} Chndeiing
{cm) {cm®ig) {pg/m®) {cm) {cm®s) {cmé/s) {cm?) {unitless) (unitiess) | (ug/m?)
15 7.26E-01 1.86E+08 0.10 1.78E+00 6.79E-03 3.84E+02 2.82E+04 6.97E-06 1.16E+01
Unit
risk Reference
factor, conc.,
URF RIC
(pym®” | (mg/m*}
NA 7.0E+00
END
Xyienes Res Soil 3of4
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Xylenes Res Soil

RESUL

nes

I I |
RISK-BASED SOIL CONCENTRATION CALCULATIONS:

| \ |
INCREMENTAL RISK CALCULATIONS:

incremental Hazard

Indoor indoor Risk-based Final risk from quotient
exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation SxosUre intrusion to intrusion to
conce., conc., soil Cong., soil indoor air, indoor air,

carginogen | noncarcinogen cone., Cou CONG., carcinggen noncarcinggen

(no/kg) (poin) {pg/kg) {pg/kg) ( (unitlass} {unitless)

NA NA NA 1.46E+05 NA NA 1.6E-03

MESSAGE SUMMARY BELOW:

END

MESSAGE: Risk/HG or risk-based soil concentration is based on a roufs-to-route extrapolation.
] [
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Xylenes in Soil
Residential Receptor
95 UCL Concentration




Xylenes Res Soil-95

DATENT ‘nes

CALCULATE RISK-BASED SOIL. CONCENTRATION (erter "X" in 'YES" box) SL-SCREEN
Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL. CONCENTRATION (enter *X* in *YES" box and initial sgil conc. below)
YES X
ENTER ENTER
Initial
Chemical soil
CAS No. cone.,
{numbers only, Cr
na dashes) {1g/kg) Chemical
!
95476 6.96E+02 o-Xylene
ENTER ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Vadose zone User-defined
to hotiom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soll vapor
space floor, of contamination, | temperature, | {used to estimate OR permeability,
Ls L, Ta soil vapor ky
(i5 or 200 em} fom) CO) _permeabiity) {cm’)
15 91.44 20 SCL
ENTER ENTER ENTER ENTER
MORE Vadose zone Vadose zone Vadose zone Vadose zone
L] soil dry soil total soil water-filled s0il prganic
bulk density, porosity, poresity, carbon fraction,
" n" B’ foe
(glem®) {unitless) {cmcm®) {uritless)
1.7 0.38 0.12 0.002
ENTER ENTER ENTER ENTER “ENTER ENTER
MORE Averaging Averaging Target Target hazard
¥ time for time for Expostire Exposure risk for quotient for
carcinegens, | Noncarcinogens, duration, fraquency, carcinogens, noncarginegens,
ATg AT ED EF TR THQ
(yrs) [yrs) (yrs) [dayglyr} (lmitless) {unitiess)
70 30 30 350 1.0E-06 1
Used lo calculate risk-based
END soil concentration.
1of 4
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Xylenes Res S0il-95

CHEMPH‘EHES

Henry's Henry's Enthalpy of Organic Pure

law constant  law constant  vaporization at  Norrnal carbon component Unit Physical
Diffusivity  Diffusivity atreference  reference the normal biling Critical partition water risk Reference state at

in air, inwater, temperature, temperature, beiling point,  point, temperature, coefficient,  solubility, factor, cone., soil

D, Dy H Tr AH,p Ta T Kee s URF RIC temperature,

(cm®s) _ (om*fs) (am-mimol)  (C) (caifmol) (1) K fomg) __ _{mgn) _(nomiy!  (mom®)  (SL.G)

| 8.70E-02 | 1.00E-05 | 5.30E-03 | 28 ] 8,661 [41760] 63030 | 363E+02 | 1.78E+02 | 0.0E+00 | 7.0E+00 | L

2ol 4
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Xylsnes Res Soil-95

INTERCAL enes
Vadose zone| Vadoss zone | Vadose zone Vadose zone Vadose zong Floor-
Sourge- soll effective soil soil s0il wall Initial soil Bidg.
building air-filled totai fluid Intrinsic relative air effective vapor Seam concentration | ventilation
separation, | porosity, saturation, | permeabillty, permeability, permeability, perimeter, used, rale,
Ly N S K K ke Korack Cr Qouiscing
{em) {em¥em® | (em¥em®) {cm® {cm®) {cm?) {cm} {ua/kg) {cmis)
76.44 0.260 0.180 2.07E-09 0.905 1.868E-09 3,844 6.96E+02 2.50E+D5
Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Heney's law Vapor zone
space to-total depth vaporization at constant at constant at viscosity at affective Diffusion
betow area below ave. soil ave. soit ave, soil ave. soil ditfusion path
grade, ratio, grade, lemperature, temperature, temperature, temperature, coefficient, length,
Ag n Zormex AH,7s Hys H'yg Prs p*y Ly
{em’) {unitloss) {cm) {cal/moi) {atm-m°/mo) {unltiess) _(glom-s) {em®fs) {om)
9.24E405 4.16E-04 15 10,291 3.87E-03 1.61E-1 1.78E-04 B.79E-03 76.44
Exponent of Infinite
] Average Crack equivalent source Infinite
Convection | Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bidg.
length, coefficient, cone., radius, into bldg., coefficient, crack, number, coefficient, cong.,
L, Ky Cootrs Forack Quai [ Acenck exp(Pe) o Crusiciing
{crm) {em®g) {pym®) {em) {cm®/s) {cm’/s) {cm®) {uritless) {unitless) {pg/m®)
15 7.26E-01 1.36E+05 .10 1.78E+00 6.79E-03 3.B4E402 2.82E+04 6.97E-06 9.50E-01
Unit
risk Reference
factor, cong.,
URF RfC
(po/m®" | (mg/m®)
NA 7.0E+00
END
3o0f4
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Xylenes Res Soil-95

RESUL nes
] | | I
RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

. Incremental Hazard

Indoor Indoor Risk-based Final risk from guotient
exposure xposure indoor Soil indoor vapor from vapor
soil goil exposure saturation exposLre intrusion to infrusion to
cone., cong,, 500 cone., Soil indoor air, indoor alr,

carcinogen | noncarcinogen coNG.,, Csal cone., carcinogen noncarcinogen

{ughkg) {pglkg) {pa/ka) {ugg) { {unitiess) {unitless)

NA NA NA 1.46E+05 NA NA 1.3E-04

MESSAGE SUMMARY BELOW:

END

MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolatian.
I l [
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Benzene in Groundwater
Residential Receptor




Benzene in Groundwater
Residential Receptor
Maximum Concentration




Benzene Res GW

CALCULATE RISK-BASED GROUNDW ATER CONCENTRATION (enter "X" in "YES" box)

GW-SCREEN

Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(emer "X" in "YES" box and initial groundwater conc. below)
YES X
ENTER ENTER
Initial
Chemical groundwater
CAS No. CONG.,
{numbers only, Cw
no dashes) {ug/l} Chemical
71432 9.90E+03 Benzens
ENTER ENTER ENTER ENTER
MORE Dapth
¥ below grade Average
1o bottom Dapth soilf
of enclosed below grade SC5 groundwater
space floor, to water table, sofl temparature,
[ Lt directly above Ts
{15 or 200 cm) {cm) water tahle (°C)
15 162 84 SCL 15
MORE
* —
ENTER ENTER
Vadosg zone Usar-defined ENTER ENTER ENTER
8CS vadose zone Vadose zone Vadose zone | Vadose zone
soil type __soil vapor sall dry s0il total soil waterfilled
(used to estimate OR permaability, bulk density porosity, porosity,
soll vapor Ky Py n’ [N
rmagbili {cm®) {gem’) (unitless) e fem®)
SCL 17 0.38 0.12
MORE
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
tisk for quotient for time for tima far Exposurg Exposure
carcinogens, nencarsinogens, | caninogens, noncaminagens, dutation, frequency,
TR THQ AT, AT EC EF
uniliaEs) funilless) i) {e) {rrs) {daysiy)
1.0E-06 1 70 30 30 3450
Used to calculate nsk-based
gmundwater concentration.
END

1af4
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Benzene Res GW

-

Henry's Henry's Enthalpy of Organic Pura
_ law constant | law constant | vaposization at [ Normal carbon component Linit
Diffusivity | Diffushvity | at reference | referenca the normal boiling Critical partition water risk Asference
in air, in water, | temperature, | termperafure, | bolling point, | point, | temperature, | coefficlent, | solubility, faclor, conc.,
D, Dy H Ta Aty Te Te Ko 5 URF RIC
{cmifs) {om/a) | {atm-m/mol) CC) {calimol) CK) CK) {cm’fg) fogh) | (ugfim)? | (mg/rd)
8.80E-02 | 3.80E-06 5.56E-03 25 7,342 353.24 562.16 5.89E+01 1.75E+03 | 7.8E-06 | D.0E+00
END
2ofd
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INTEFIQ.mm

Vadose _|Vadose zons| Vadose zone Vadose zona Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil offective soil s0il soll Thicknass of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effactive vapor capillary capillary capiilary capiflary seam
saparation, porosity, | saturation, | permeability, parmeability, permeability, 2one, 2Zone, zone, Zohe, parimeter,
Ly aav S k; k!il k, [ Mgz Baez ez Xorack
{em} ferfem® | {ememS) {em®) {em?) {er®) {cm) {em¥om®) {em*em®) (em/em’) {em)
167.88 0.260 0.180 2.06E-09 0.805 1.866E-09 25.86 0.38 0.047 0.333 3,644
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone Zong overall
Bldg. space {o-total depth yaporization at constant at constant at viscosity at effective effective effactive
vantllation below area below ave, groundwater | ave. groundwater | ave. groundwater ava. sail diffusion diffusion diffusion
rate, grade, ratio, grade, temperaturg, temperature, temperature, temperature, coefficient, coefficient, cosfficient,
Oiaang As n Zormok AH,rs Hrg Hrs Mrs oy D", [
fen’/s) {crrt’) {unitiess) {em} {calimol) {atm-m/mo) {unilless) {glem-3) {om’fs) {om’fs) {cm®/s)
2. 50E+05 9.24E+05 4.16E-04 15 8,071 3.47E-03 1.47E-01 1.77E-04 5.87E-03 3.45E-05 2.18E-04
Exponent of Infinite
Average Crack aquivalent Infinita
Diffusion Convection | Source vapor offective foundation Indoor source Unit
path path vapor Crack flow rata diffusion Area of Peclst attenuation bidg. risk Refarence
length, length, conc., radiys, into bldg., coefficient, crack, number, coefficiant, cone., factor, conc.,
L L, Coteres Temek Qua Dok Acack exp{Pe’) @ Chung URF RiC
{em) (cm) __|_(ug/) {em) (curs) (emPls) (o) funitless) | (untiess) | (uom®) | (uomdy! | (mgmd
167.88 15 1.45E+06 0.10 1.78E+00 6.87E-03 3.04E+02 2.51E404 2.87E-06 4.16E+00 7.8E-06 NA,
Sof4 March 21, 2003
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Benzens Res GW

| RESUL
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
indoor Indoor Risk-hased Pure Final risk from quotient
8xposLIe BXPOSUre indear component indoar vapor from vapor
groundwater | groundwater axposurs watar axposure intrusion to intrusion 1o
cone., CONG., groundwater | solubility, | groundwater indoor air, indoor air,
carcinogen | noncarcinogen cong., S CONG,, carcinpgen | nongarcinogsn
(hgil) (o) {pg/L) (ug') (ng) {unitless) {unitless)
NA NA NA 1.76E+06 NA 1.3E-05 NA
MESSAGE SUMMARY BELOW:
END
40f4
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- Benzene in Groundwater
Residential Receptor
95 UCL Concentration




Banzene Res GW-85

DA'EENT%

J

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {anter "X* in *YES" box)

GW-SCREEN

Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTLIAL GROUNDWATER CONCENTRATION
(enter "X* in "YES" box and initial groundwater conc. below)
YES X
ENTER ENTER
Initial
Chemical groundwater
CAS No. cone.,
{numbers only, Cw
no dashes} o) Chamical
71432 7.23E+02 Benzena
ENTER ENTER ENTER ENTER
MORE Capth
[ below grade Averags
to bottom Dapth soil
of enclosed balow grade SCS groundway
space floor, to water table, s0il type temperatura,
[ [ directly ahova Ts
16 or 200 6m) {em) waler tabls °C)
15 105.76 SCL 18
MORE
L —_— —
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
5Cs vadose zone Vadose zone Vadose zona | Vadose zone
soil ype 80H vapor soil dry soil total s0il waterfilled
{used to estimate OR permeability, bulk dansity, porasity, porosity,
soil vapor k, pY n v
parneability) {em?) {glem’) {unittess) fem¥em®)
SCL 1.7 0.38 0.12
MORE
d ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
sisk for quetient for time for time for Exposure Exposure
carcinogens, noncarcinogens, | carcinogens, nencaminoggens, duration, frequency,
TR THG AT AT ED EF
unitiess) {uniless) {yre) {yrs) {yrs) {daysiyr)
1,0E-05 1 70 30 30 350
Used to calculate risk-based
groundwatsr concentration.
END |
1oi4
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Benzene Res GW-95

CHEMEEL&.‘.!ED&

Henry's Henry's Enthalpy of Qrganic Pure
law constant | law constant | vaporization at | Normal carbon componen Unit

Diffusivity | Diffushvity | at reference reference the nomal boiling Critlcal partition water risk Hefarence

in air, Inwater, | temperature, | temperature, | boiling point, point, | temperatwre, | coefficiant, | solubility, factor, cone,,

D, On H Ta AHyp Te Te Koo 5 URF RAIC
{cmf/s) | {cmi/a} | (atm-m®/mol) <) {cabimol) °K) ) {crg) (mg) | (oo™’ | (mgim®

B.80E-02 | 9.B0E-08 5.66E-03 25 7,342 353.24 562.16 5.80E+01 1.75E+03 | 7.8E-06 | 0.0E+00

END

20f4

March 21, 2G03




INTEHCAL.zanﬂ

Vadose  Vadose zone| Vadose zone Yadose zone Vadose zone Total Air-filled Water-fillsd Floor-
Source- zona soil effective soil soll sail Thickness of porosity in porosity in porosity in wall
building air-fillad total fluid intrinsic relative alr effective vapor capiltary capillary capillary caplllary S@aim
geparation, porogity, | saturation, | permeability, pemmeability, permeability, Zone, zone, one, 2one, perimetar,
Ly 8, Su K kg k, [ Meg Once Bz Xormk
{om) em¥em® | {em¥em®) {cm?) ) {orf) fem) {em/em®) {ecm®/em®) {cm®em’) fem)
90.76 0.2680 0.180 2.06E-09 0.905 1.86E-08 25.86 0,38 0.047 0.333 3,844
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone 20ne overall
Bidg. space to-tatal depth vaporization at constant at constant at viscosity at offective effective effactive
ventilatlon hefow area balow ave. groundwater | ave. groundwater | ave. groundwalter ave. soil diffusion diffusion diffusion
rata, grade, ratio, grada, tamperalure, temperature, {amperaturs, temperature, coafficiant, coefficiant, coefficient,
| Closang hg 1 Zorack AH, 15 Hrs Hys Prs D0y 0¥, 0"
{cm’/a) {cmf) {unitless) (em) {cal/mol) {atm-m*/mol} {unitless) fg/cm-5) {crf/s) fom/s} {emiis)
2.50E+05 9.24E+05 4.16E-04 15 8,071 3.47E-03 1.47E-01 1,77E-04 8.87E-03 3.45E-05 1.20E-D4
Exponent of Infinite
Average Crack squivalant source Infinite:
Diffusion | Convection | Souics vapor sffective foundation indoor SOUrce Unit
path path vapor Crack flow rate diffusion Area of Paclet attanuation bldg. risk Refarance
length, length, conc., radius, into bidg., coefficlant, crack, number, coefficlant, conG., factor, conG.,
L L Crouce ek Qo D Aceack axp(Pe') @ Chusiang URF RC
{om) fom) {ug/m®) fem) fem/s) {cmYs) {em?) Junitiess) | _ (unitiess) {ug/m pgrm" | (mg/m’)
90.78 15 1.06E+06 0.10 1.7BE+00 6.87E-03 3.84E+02 251E+04 2.83E-06 3.08E-01 7.66-08 NA
Benzena Res GW-95 dofd
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Benzene Res GW-95

]
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

I |
INCREMENTAL RISK CALCULATIONS:

Incremeantat Hazard

Indoor Indogs Risk-based Pure Final risk from guotient
expasura SPOSUIe indoor componant indoor vapor from vapor
groundwater | groundwater SXPOSUre water BPOosure intrusion to intrusion to
conc., cone., groundwater | solubility, | groundwater Indoor alr, Indoor air,

carcinogen | noncarcinogen cone., ) conc., carcinogen | noncarcinogan
[poL) gL (pg/t) (oL} (po/L) unitigss unitiess
NA NA NA 1.76E+06 NA 9.8E-07 NA
MESSAGE SUMMARY BELOW:
END
4o0f 4

March 21, 2003



1,1-DCA in Groundwater
Residential Receptor




1,1-DCA in Groundwater
Residential Receptor
Maximum Concentration




® werilfor o
[ I 1

[
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (entar *X* in "YES" box) GW-SCREEN
Varsion 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter *X* in "YES" box and initlal graundwater cong, below}
YES X
ENTER ENTER
Initial
Chamical groundwater
CAS Nao. cone.,
{numbers only, Cw
no dashes) [TE) Chemical
75343 1.30E+02 1,1-Dichlonsathana
ENTER ENTER ENTER ENTER
MORE Dapih
[ 1 telow grade Avarage
1o bottom Dapth seil/
of englosed helow grada SCS groundwater
__space floor, 1o water tabie, soil type temparature,
Lt directly above Ts
15 or 200 om) {om) water table (c)
15 182.58 SCL 15
MORE
L]
ENTER ENTER
Vadosa zone User-defined ENTER ENTER ENTER
5CS vadose zone Vadose zona Vadose zone | Vadose zone
soll typa sall vapor soil dry soil total soll waterilled
{used to esti OR permeability, bulk denslty, poraslty, poroslty,
soil vapor Ky N ¥ 8"
permeability) (e} {glem® {unitisss) fem’/em®)
SCL 1.7 0.38 0.12
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for Quotiant for time for tims for Exprosura Exposura
carsinggens, | noncarcinogens, | cartinogens, noncarcinogens, duration, frequency,
TH THG AT, AT ED EF
{omitiess) funitiess) (yrs) {yrs) {yrs) {dayshm)
1.0E-06 1 70 El) 30 350
Used o calculate risk-based
ﬂwfmmmm
END |

1,1-DCA Res GW 1of4 March 21, 2003




1,1-DCA Res GW

CHEMPHDQDGA

Henry's Henry's Enthalpy of Organlc Pure
law constant | law constant | vaporization at | Normal carbon component Unit

Diffusivity | Diffusivity | at reference reference the normai boiling Critical partition water risk Refarence

i air, in water, | temperature, | temperature, | buoiling point, point, [ temperature, | coefilcient, | solubility, factor, conc.,

Dy Dy H Tr AHyp Ta Te Kee 5 URF RC
{em®s) | (cms) | (atm-m*mol) {c) (caifmol) ) (CK) {em*/g) (mg/) | (pg/m®? | (mgim®)

7A2E-02 | 1.05E-05 5.81E-03 25 6,895 330.55 523.00 3.16E+01 | 5.06E+03 | 0.0E+00 | 5.0E-01

END

2of4

March 21, 2003




INTERCAL -DCA
I
Vadose Vadose zong| Vadose zone Vadose zone Vadosge zone Total Air-filled Water-filled Floar-
Source- zone sail effective 30il sail soil Thickness of porosity in porosity in porosity in wall
building airilled | total fluid intrinsic relative air effective vapor capillary capillary capiliary capillary seam
separation, porosity, | saturation, | permeability, permeability, peymeability, zona, zone, 20n8, Zong, perimeter,
Ly 0 S K k, Loy Moz L L Kosack
{cm) {cm’em® | (em¥em®) {cm®) (cm®) {cm®) {em) {cm%icm®) {cmem®) {em®/em®) {cm)
167.88 0.260 0.18C 2.08E-09 0.905 1.86E-09 25.86 0.38 0.047 0.333 3,844
Area of Caplllary Total
enclosed Crack- Crack Enthaipy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporizaiion at congtant at constant at viscosity at effective sffective effective
ventifation below area below ave. groundwater | ave. groundwater | ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficiant, coefficient, coefficient,
Coutaing Ag 1 Zornet AH,1s Hrs H'rg Urs oy o, [
cm’/s) {cm?) {unitiess) {cm) {cal/imof) {atm-m*mo) {unitless) {a/cm-s) {cm?/s) {cm?/s) {cm¥s)
2.50E+05 9.24E+05 | 4.16E-04 15 7,395 3.64E-03 "1.54E-01 1.77E-04 5.79E-03 3.12E-05 1.97E-04
Exponent of Infinite
Average Crack equivalent source infinite
Diffusion Convection | Source vapaer sifective foundation indoor soures Unit
path path vapar Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, cornc., radius, into bidg., coefficient, crack, number, coefficient, £cone., factor, GONC.,
Ly Ln Clwlmo Ve Qi Dm Aok E)@(PE") o Cbm URF RiC
{cm) {cm) {pa/m®) {om) (em¥s) {cm?ls) {cm®) {unitless) {unitless) {pg/m®) (pg/m3)! {mg/m®)
167.88 15 2.00E+04 0.10 1.78E+00 5.79E-03 3.84E+02 1.65E+05 2.69E-06 5.38E-02 NA 5.0E-01
1,1-DCA Res GW 30f4 March 21, 2003




1,1-DCA Res GW

RESULT

CA

I I I
RISK-BASED GROUNDWATER CONCENTRATION CALGULATIONS:

INCREMENTAL RISK CALCULATIONS:

Incramental Hazard
Indoor Indoor Risk-based Pure Finat risk from uotient
exposure exposure indoor compenent indoar vapor from vapor
groundwater | groundwater eXposure water exposure intrusion to intrusion to
cone., cong., groundwater | solubility, | groundwater indoor air, indoor air,
carcinogen | noncarcinogen CONG., S conc., carcinogen | noncarcinogen
/L) {ngl) {poyL) po) [ (uoh) unifiess) {unifless)
NA NA NA 5.06E+06 NA NA 1.0E-04
MESSAGE SUMMARY BELOW:

END

40f4
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1,1-DCA in Groundwater
Residential Receptor
95 UCL Concentration




1,1-DCA Res GW-595

nmsnn’m
|

E

[ I —
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter X" in “YES* box) GW-SCREEN
Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONGEN TRATHOM
(enter *X" in "YES" box and initial groundwater conc. below
YES X
ENTER ENTER
Initia!
Chemical groundwater
CAS No. cone.,
{numbers only, Cw
1o dashes) g Chemical
|
75343 1.86E+01 1,1-Dichlorcathans
ENTER ENTER ENTER ENTER
MORE Dapth
¥ balow grada Averags
to bottom Depth soil/
of enclosed below grade 8C8 ground
space floor, to water tahle, sil type tempargture,
Le [ diractly above Ta
{15 or 200 cm) {cm) water tabla °C)
18 105.76 SCL 15
MORE
* P—
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
S¢S vadosa zone Vadose zone Vadoss zone | Vadose zone
50il type soil vapor soil dry soil total soil watarilled
{used i0 estimate OR permeakiiity, bulk dansity porosity, porosity,
soil vapor k, th n¥ ay
panmeshil {em?) {glem®) {unitiass) {emem®)
SCL 17 0.38 012
MORE
L] ENTER ENTER ENTER ENTER ENTER ENTER
Targat Target hazard Averaging Averaging
risk for quotiert for tima for time for Expostre Expasure
carcinogens, noncarcinogens, | carcinogens, nofcarcinegens, duration, {requancy,
TR THQ AT, AT ED EF
wnitlsss) {unitiess) (yn_;} ye) [ﬁ) idaysir)
10E06 i 70 30 30 350
Used to caleulate risk-based
greund concentration.
END |
1af4
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1,1-DCA Res GW.95

CHEMFFIO‘DCA

Henry's Henry's Enthalpy of Organic_- Pure
law constant | law constant | vaporization at | Normal carbon camponent Unit

Diffusivity | Diffusivity | at reference | reference the normal boiling Critical partition water risk Reference

in air, in water, | temperature, | lemperature, | boiling point, point, | temperature, | coefficient, | solubility, factor, CONG.,

D, D, H Ta AH,p Te Te Ko S URF RfC
fem*s} | {em®s) | (atm-m¥mol) {°C) {calimof) £K) {°K) (cmg) (mgl) | (uoim®)" | {mg/m?)

7.42E-02 | 1.05E-05 5.61E-D3 25 6,895 330.55 523.00 3.16E+01 5.06E+03 | 0.0E+00 | 5.0E-01

END

20f4

March 21, 2003




@

INT ERCAL’DCA

Vadose  Vadose zone| Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soll 50il Thickness of porosity in porasity in porosity in wall
building air-filled total fluid intringic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, | saturation, | parmeability, permeability, permeabillty, zonse, zone, zone, zone, perimeter,
|-T eav Sin k| kv ch ncz Ba,(:z Bw_,c_z xcrack
{cm} {em®cm®) | (em¥em?) (cm?) {em?) {em?) {crm) {em3cm?) {em*/om?) (cm¥em?) (cm)
80.76 0.260 0.180 2.06E-09 0.805 1.86E-09 25.88 0.38 0.047 0.333 3,844
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone 20ne ovaralt
Bldg. space to-total depth vaporization at constant at canstant at viscosity af effective effective effective
ventilation below area balow ave, groundwater | ave. groundwater | ave. groundwater ave. soil dlffusion ditfusion diffusian
rate, grads, ratio, grades, temperature, temperature, temperature, temperature, coefficient, coefficient, coetficient,
ovieing Ag n Zomet AHyrs Hrg H'rs Prs oy D% D'y
{em’/s) {cm?) {unitiess) {em) {cal/mal) {atm-m>/imol} {unitless) (g/em-s) {cm¥/s) {cm®/s) {em®/s)
2.50E+05 9.24F+05 | 4.16E-04 15 7,395 3.64E-03 1.54E-1 1.77E-04 5.79E-03 3A2E-05 1.08E-04
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection |  Source vapor effective foundation indaor source Unlt
path path vapor Crack flow rate ditfusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bidg., coefficient, crack, number, coefficlent, cone., factor, COnc.,
La L Cooure Femsi Quea D Acr exp(Pe) @ Chuling URF RIC
{cm) {em) {ug/m®) {cm) {ems) {cm?fs) {cm?) {Unitless) {unitiess) {pugm®) (uym®)’! (mgfma)
90.76 15 3.01E+03 0.10 1.78E400 5.70E-03 3.84E+02 1.65E405 2.72E-08 B.19E-03 NA 5.0E-01
1,1-DCA Res GW-95 3o0i4
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1,1-DCA Res GW-95

RESULT CA
I | I [ | [
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Rigk-basad Pure- Final risk from quotient
exposure exposLre indoor component indoar vapor from vapor
groundwater | groundwater exposure water exposure intrusion o intrusion to
cong., cone., groundwater | solubility, | groundwater indoor air, indoor air,
carcinogen | noncarcinogen CONe., S cong., carcinogen | noncarcinogen
(o) (o) (/L) {ngil) {ug/L) (unitless) {uniess)
MNA NA MA 5.06E+06 MNA NA 1.6E-05
MESSAGE SUMMARY BELOW:
END
40i4
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Ethylbenzene in Groundwater
Residential Receptor




Ethylbenzene in Groundwater
Residential Receptor
Maximum Concentration




Ethylbenzene Res GW

DATENTER .nzens
[ !

| [
GCALCULATE RISK-BASED GROUNDWATER CONCENTRATION (anter “X" in "YES" box) GW-SCREEN
Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter *X* in *YES" box and initial groundwater conc. below)
YES X
ENTER ENTER
Initial
Chemical groundwatar
CAS No. ¢ong,,
{numbers only, Cw
ne dashas) gl Chemical
100414 1.60E+03 Ethylbenzang
ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Average
to bottom Depth seil’
of enclosed below grada SCS roundwater
space floor, lo water tableg, soil temperature,
Lyt diractly abova Ta
{15 or 200 cm) fem) water table (C)
15 182,88 SCL 15
MORE
" —
ENTER ENTER
Vadose zona User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zong Vadose zone | Vadose zone
soil typs soil vapor soll dry sofitotal | soll waterilled
(used to OR parmeability, bulk density, porasity, porosity,
soll vapor K, oY v 8.’
permeability) {em?) ggj_’cm’) funitless} {cmem™
SCL 1.7 0.38 0.12
MORE
[] ENTER ENTER ENTER ENTER ENTER ENTER
Target Targel hazard Averaging Averaging
risk for quotient for time for tima for Exposura Exprosura
carinogens, - | noncarcinogens, | carcinggens, noncarcinogens, duration, frequency,
TR THQ ATg AT ED EF
unitless) (unitless) {yrs) {yr8) {s) (daysiyn)
1.0E-06 i 70 20 30 350
Used to calculate risk-based
__foundwater concentration.
[
END [
1ol4
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Ethyibenzane Res GW

CHEMPFIOP.benzene

Henry's Henry's Enthalpy of QOrganic Pure
law constant | law constant | vaporization at | Normal carbon | component Lnit

Diffusivity | Diffusivity | atreference | reference the normal bailing Critical partition water rigk Relference

in alr, inwater, | temperature, | temperature, | boiling point, point, | temperature, | coefficient, | solubility, factor, conc.,

D, D, H Th AH,p Tg Te Kae s URF RFC
{em*sy | (cm?s) | (atm-m3mal) {°C} {calimol) CK) {°K} {em®/g) {mgll) | (/)" | {mgim?)

7.50E-02 T.SO_E-DS 7.88E-03 25 8,501 409.34 617.20 3.63E+02 1.69E+02 | 0.0E+00 | 1.0E+00

END

2ot 4

March 21, 2003




INTEHCALC.benzene

Ethylbenzene Res GW

Vadose' [Vadose 20 Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
So_ur_ce- zone s0il etfectn{e soil soil sail Thickness of porosity in porosity in porosity in wall
building a;r-ﬁllled total fluid intrinsic relative air effectlve vapor capillary capillary capillary caplllary seam
separation, porosity, | saturation, | permeability, permeability, permeability, Z0Nn8, Z0he, zona, 2008, perimetar,
L B S k kg K [ Moy Oncy L Hormok
{em) {em¥em®) | {cmfem® {em?) {cm®) {em?) {em) {cmPcm} {cm®fcm®) {om/em®) {cm)
167.88 0.260 0.180 2.06E-08 0.905 1.86E-09 25.86 0.38 0.047 0.333 3,844
Area of Capillary Total
encloged Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone Zone overall
Bl_dg: space to-tatal depth vaporization at constant at constant at viscosity at effective effective effective
ventilation bejow area below ave. groundwater | ave. groundwater | ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temparature, temperature, | coefflcient, coeficlent, coefficient,
Clidetng Ay n Zomck AH, s Hrs H'rs s [ D [
{em/s) {cm?) (unitiess) {cm) (catimol) {atm-m°/mol) {unitless) {g/em-s) {cm%s) {cm?/s) {cm/s)
2.50E+05 9.24E+05 | 4.16E-04 15 10,098 4.36E-03 1.84E-01 1.77E-04 5.85E-03 2.68E-05 1.70E-04
Exponent of Infinite
____ Average Crack aquivalent source Infinite
Difiusion | Convection | Source vapor affective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Referance
length, length, cone., radius, into bidg., coetficient, crack, number, coefficient, conc., factor, conc.,
L L Caouo Termok Chor e Acrac exp(Pe') @ Couting URF RIC
{crm) (cm) (pgim®) (cm) {em¥s) {cm/'s) {cm?) {unitless) {uritiess) (ug/m™ {ug/m®)” {mg/m®)
167.88 15 2.95E+05 0.10 1.78E+00 5.85E-03 3.84E+02 1.45E+05 2.45E-08 7 23E-01 NA 1.0E+00
3of4 March 21, 2003




Ethyibenzena Res GW

RESULTS nzene
l [ l
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Purs Final risk from quotient
exposure exposure indoor componant indaor vapor frorm vapor
groungdwater grounidwater eXposure water eXposure intrusion to intrusion to
cone., cone., groundwater | solubility, | groundwater indoor air, indoor air,
carcinggen [ noncarcinogen congc., 5 cone., carcinogen | noncarcinogen
{pual) (xo) {afl) (pglL} [ {unitless) {unifless)
NA NA NA 1.69E+05 NA NA 6.9E-04
MESSAGE SUMMARY BELOW:
END
40t 4
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Ethylbenzene in Groundwater
Residential Receptor
935 UCL Concentration




DATENTER .\zene
!

! [ [
CALCULATE RISK-BASED GROUNDWATER CONGENTRATION {enter *X* in "YES* bow GW-SCREEN
Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
tentar "X" in "YES" box and initial groundwater conc. balow)
YES X
ENTER ENTER
Initial
Chernical groundwatar
CAS No. cone.,
(numbsers anly, Cw
no dashes (o) Chemical
100414 1.25E+02 Ethylbenzene
ENTER ENTER ENTER ENTER
MORE Dapth
balow grads Averag
1o bottom Dapth sail!
of enclosed below grade 5CS groundwater
space floor, to water kahla, $il type temperatura,
[ Lt diractly above Ts
(15 or 200 em} fem} watar 1ablg _{C)
15 105.76 SCL 15
MORE
+ -
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadoss zone Vadose zone Vadosa zone | Vadose zane
soil type soil vapar sqil dry sOi total soil watgrfilled
{used io estimale OR permaabllity, bulk density, porosity, porosity,
soll vapor X, N n N
rmnaabili {cm?) {gforn {unitiess} {ern’fem®)
SCL 1.7 0.38 0.12
MORE
[ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Awvoraging Averaging
rigk far quotient for time for tima for Exposura Exposura
carcinogens, noncarcinogens, | carcinogens, BONCArInOgens, duration, frequency,
TR THQ ATy ATy ED EF
{unitless) {unitisss) {yrs) {yrs) [ic)] {dayshm
1.0E-08 1 70 30 30 350
Used to calculate risk-hased
groundwater concentration.
—a. |
END |
Ethylbenzane Res GW-95 1of4d
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Ethylbenzene Res GW-85

CHEMPROP! enzene
Henry's Henry's Enthalpy of Organic Pure
law constant | faw constant | vaporization at | Normal carbon component Unit

Diffusivity | Diffusivity | at reference | reference the normal beiling Critical paiition water risk Reference

in air, inwater, | temperature, ! tempertature, | boiling point, point, | tamperature, | coefficient, | solubility, factor, cone,,

D, Dy H Tr AHyp Ta Tc Kee S URF RfC
{cm?/s) {cm%s) | (atm-m%mol) °C) {cal/mol) ) K {em®ig) mg) | ug/m®)? | (mg/m®)

7.60E-02 | 7.BOE-08 7.88E-03 25 8,501 400.34 517.20 3.63E+02 1.68E+02 | 0.0E+D0 § 1.0E+00

END

2ot 4

March 21, 2003



INTEHCALc’emene

Ethylbenzena Res GW-95

|
Vadose |Vadose zong] Vadose zone Vadosea zone Vadose zone Total Air-filiad Water-filled Floar-
Source- zone soil effective sail 50il soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid infringic relative air effective vapor capillary capillary capillary capillary seam
separation, porgsity, | saturation, | permeability, permeability, permeability, Zone, z0ne, zone, zone, perimetar,
I-T Bav su- ki kv_gi k, ch MNey eu.uz Bg&z x:mck
{cm) {cm¥em®) | {cm¥%cm®) {em?) {cm®) {cm?) {cm) {cm¥cm®) {cm%¥em® {cmem?) cm) _
90.76 0.260 0.180 2.06E-09 0.905 1.86E-09 25.86 .38 0.047 0.333 3,844
Area of Capiliary Tatal
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zong zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effactive efiactive effective
ventilation balow area below ave. groundwater | ave. groundwater | ave. groundwater ave, soil diffusion diffusion diffusion
rate, grade, ratia, grade, temperature, temperature, temperature, lemperatwe, | coefficient, coefficient, coefficient,
Quiating Ay L] Lok AH s Hys Hig U1s 0y o, D%
{em®fs) {em®) {unitless) ~{cm) (cal/moh} {atm-mmaot) {unitless) {g/em-s) {cm%/s) {cm®/s) {cmis)
2.50E+05 9.24E405 | 4.16E-04 15 10,098 4.36E-03 1.84E-M 1.77E-04 5.85E-03 2.68E-05 9.30E-05
Exponent of Infinite
Average Crack equivalent source Infinlte
Diffusion Convection | Source vapor effective foundation indoor source Unit
path path vapor Crack " flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, langth, conc., radius, irta bidg,, coetficient, crack, number, coefficiant, CORC., factor, cone.,
Ly L Caowes Feraok Qi ek Ak exp(Pe) o Chuing URF RIC
fem) fem) (pg/m?) {cm) (em’/s) {om’/s) (em?) (unitless) | _ (unitiess) {pgym?) (pgm?" | _(mgim?)
90.76 15 2.31E+04 0.1¢ 1.78E+00 5.85E-03 3.84E+02 1.45E405 2.47E-06 5.72E-02 NA 1.0E+00
3of4 March 21, 2003




Ethylbenzens Res GW-95

RESULTS

Zene

__| I
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

I I
INCREMENTAL RISK CALCULATIONS;

Incremental Hazard

Indoor Indoor Risk-based Pure Final tigk from quotient
exposure - exposure indoor component indoor vapor from vapaor
groundwater | groundwater eXposure water exposure intrusion to intrusion to
conc., oong., groundwater | solubility, | groundwater indoor air, indoor air,

carcincgen | noncarginogen cone., 5 <one., carcinogen | noncarcinogen
{po/L} {ugit) {pgll) o) {pg/l) unitiess) {unitiess
NA NA NA 1.69E+05 NA NA 5.5E-05
MESSAGE SUMMARY BELOW:

END

4of4
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Naphthalene in Groundwater
Residential Receptor




Naphthalene in Groundwater
Residential Receptor
Maximum Concentration




Naphthalene Res GW

| Dﬁw [

CALCULATE RISK-BASED GROUNDWATER CONCGENTRATION {anter "X" in "YES" box) GW-SCREEN
Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X* In "YES" box and initial groundwater conc. below)
YES X
ENTER ENTER
tnitial
Chemical groundwater
CAS No. cone.,
{numbers only, Cw
no dashes) {ught) Chemical
i
91203 4.30E+02 Naphthalane
ENTER ENTER ENTER ENTER
MORE Dapth
- below grade Average
10 hottam Dapth soil/
of enclosed balow grade 5C5 graundwater
space floot, to water table, s0il typs temperature,
[ [, directly above Ts
15 or 200 cm) () water table {'C)
15 162.88 SCL 15
MORE
b — —
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadoss zone Vadose zona | Vadose zona
sall type soif vapor soil dry sail total soil waterfilled
[used to estimate OR pameability, butlk denslty, ponasity, porasity,
soil vapor k, o n” N
rmaabili {cm?) _glem®) {unitiass) {cm®em®
SCL 17 033 [NH
MORE
ENTER ENTER ENTER ENTER ENTER ENTER
__ Target Targel hazard Avaraging Averaging
risk far quatiant for time for time for Exposura Exposure
CRICINcgens, noncarsinagens, | carcinogens, norcansinogens, duration, fraquency,
TH THQ AT ATy ED EF
Lnitless {unilless) {yrs) {ys) §yrs) (dayshr)
1.0E-06 1 70 30 Ja 350
Used to calculate risk-based
groundwater concentration.
END [
1of4
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Naphthalena Res GW

CHEM)FSQE.»M&M

Henry's Henry's Enthalpy of Organic Pure
law constant | law constant | vaporization at | Normal carbon component Unit

Diftusivity | Diffusivity | at reference refarence the normal bailing Critical partition water risk Referance

in air, in water, | temperaturs, | temperature, | bolling point, | point, [ temperature, | coefiicient, | solubility, factor, conc.,

D, Dy H Ta AH,, Ts Te Kee s URF RIC

(om/s) | _tonfrs) | (atmmi¥mal) | ¢C) {calmol) oL} K fomig) | (mon) | tparm®” | (ma/m®

5.90E-02 | 7.50E-08 4.83E-04 25 10,373 491.14 748.40 2.00E+03 | 3.10E+01 | 0.0E+00 | 3.0E-03
END
2afd

March 2t, 2003




e

Vadose  Vadose zong| Vadose zone Vadose zone Vadose zong Total Air-fillad Water-filled Floor-
Source- zone soll effective s0il soll s0il Thicknaess of porosity in porosity in porasity in wall
building air-filled total fluid intrinslg relative air effective vapor capillary caplitary capillary capillary Searm
soparation, porosity, | saturation, | permeability, petmeability, permeabifity, Zang, zons, zone, 2Zong, perimeter,
Ly o’ S 3 Ky k, L Ny LY Oy Korark
{om) {enfom® | {em¥em®) (o) (en) {em®) {om) {em*om®) {om®/cm®) {em®¥eny (cm)
167.88 0.260 0.180 2.06E-08 0.905 1.86E-09 26.86 0.38 0.047 0.333 3,844
Area of Capillary Total
snclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effaciive affective effective
veriilation below area below ava. groundwater | ave. groundwater | ave. groundwater ave. sail diffusion diffusion diffusion
rate, grade, ratio, grade, termperature, temperaturs, temperatura, temperatura, | coefficient, coefficient, | coeficient,
| Qbusiing Aa n Lemek AH, s Hrs Hrg Hs D™y D" D
{em’/s) {crm®) {unitiess) {em) {cal/mol) {atm-m*mol) {unitless) {gicrm-s) (cm/s) (cms) {cr’/s)
2.50E+05 9.24E405 4.16E-04 15 12,861 2.27E-04 9.62E-02 1.77E-04 4.61E-03 1.54E-04 8.46E-04
Expeonent of Infinite
Average Crack equivalant _sQuree Infinite
Diffusion | Conwection | Source vapor offactive foundation indoor source Unit
path path vapor Crack flow rate diffugion Area of Patiat attenuation bidg. risk Reterence
length, length, conc., radius, inte bldg., cosfficiont, crack, number, coeffigient, CORG., factor, cone.,
Ls Ly Caourin Formok Qe p* P exp(Pa') o Counang URF RC
{em) {em) {ngim) fem {cmP/s} (cm/s) (ermf) {unitless) | _{unitless) (pgrmy | ()" | {mo/m’)
167.88 i5 4.14E+03 0.10 1.78E+00 4.61E-03 3.84E402 3.60E+08 5.15E-08 2.13E-02 NA 3.0E-03
Naphthalene Res GW 3of4
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. I I EHFW 15 ,mgm .

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoar Indoor Risk-based Pure Final risk from quotlent

GXPOSUrS axposure indoor component indoor vapor from vapor

groundwater | groundwater expasure water BXPOSUrS intrusion to intrusion to

Cong., cone., groundwater | solubility, | groundwater indoor air, indoor air,

carcinogen noncarcinogen cong,, S COonG., carcinegen | noncarcinogen
(gL} (poht) (oL} (pyL) {(Z=148] unitless) (unittess)
NA NA NA 3.10E+H14 NA MNA 6.9E-03
MESSAGE SUMMARY BELOW:
END
Naphthalene Res GW 4of 4
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Naphthalene in Groundwater
Residential Receptor
95 UCL Concentration




Naphthalene Res GW-95

| I DATEIN'!EH .M |
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES® box) GW-SCREEN
[Varsion 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter “X" in "YES" box and initial groundwater conc. below)
YES X
ENTER ENTER
Initial
Chamigal roundwater
CAS No. oONe.,
(rurmbaers only, Cy
no dashes (o) Chemical
|
91203 1.15E+02 Naphthalene
ENTER ENTER ENTER ENTER
MORE Depih
¥ below grade Avarage
1o bottom Dgpth soilf
of enclosed balow grade SCS groundwater
spaca floar, 1o watsr table, soil type temperah
Le Lyy directly above Ts
15 or 200 cm) fem) water tahle (°C)
15 105.76 SCL 15
MORE
¥ rere—. —
ENTER ENTER
Vadose zone User-definad ENTER ENTER ENTER
SCs vadose zone Vadase zone Vadose zone | Vadose zone
soll type soil vapor soil dry soil total | soll water-filled
{used to estimate R penmmeability, bulk density, ponosity, ponosity,
soil vapor k Pr n 8,
parmsability) {em) {glem™) {unitiess) {emcm®
SCL 1.7 0.38 0.12
MORE
[ ] ENTER ENTER ENTER ENTER ENTER ENTER
Target Tangst hazard Averaging Averaging
rigk for quotient for tima for time for Exposure EXposure
carcinegens, noncarcinogans, | carsinggens, nencarcinogens, duration, irequancy,
TR THQ ATe AT ED EF
unitlass) {unitiass) {yra) (s} fyrs} {dayayr)
1.0E-06 1 70 30 30 350
Used to calculate isk-based
groundwater concentration.
END |
1of4

March 21, 2003




. CHEMEBQE‘M .

Henry's Henny's Enthalpy of Crganic Pure
law constant | law constant | vaporization at | Normal carbon component Unit

Diffusivity | Ditfusivity | at reference referance the normal bolling Critical partition water risk Refarence

In air, in water, | femperature, | temperature, | boliing point, point, | termperature, | cosfficient, | sclubility, factor, CONe.,

D, Dy H Ta AH, Tg Te Kos 8 URF RiC

fems) | {omfs) | tatm-mi®imol) {C} {cal/mal) LY L) fem/g) (mgn) | {ugfm®" | {mgim)
5.00E-02 | 7.50E-08 4.83E-04 25 10,373 401.14 748.40 2.00E+03 | 3.10E+01 | 0.0E+00 |1 3.0E-03

END

Naphthalene Res GW-95 20f4
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INrERcALC‘Mma

Naphthalene Res GW-95

Vadose  |Vadose zong| Vadoss zone Vadose zone Vadose zone Total Air-illed Water-fillad Floor-
Sourcs- zone soil effective soll soil soil Thickness of porosity in porosity in porosity in wall
building alr-filled total fluid Intringic relative air affective vapor capillary capillary capillary capillary saam
saparation, porosity, saturation, | permeability, permaability, p bility, Z0ne, Zona, zone, zone, parimeter,
Ly 8, Su K ke ks Le Nez Oncz Bz Korack
{cm) emifer™ | (emPem® {em®) {erm?) {crm?) {cm) {em®fem®) {omfem®) (emirem®) {cm)
90.76 0.260 0.189 2.08E-09 0.905 1;86E-09 25.86 0.38 0.047 0.333 3,844
Area of Capiitary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone Zohe overall
Bldg. space to-total depth vaporization at congtant at constant at viscosity at effactive affectiva effective
vantilation below araa below ave, groundwater | ave. groundwaler | ave. groundwaler ave. soll diffuslon diffuslon diffusion
rate, grade, ratio, grade, temperature, lamparature, temperatura, tempenature, coafficient, coafficient, coefficient,
Contaang Ag n Lovaes AH, 15 Hyrs Hrs Brs py D" D™
cm'/s) {cm) {unitless) fem) {cal/mol) {atm-m’/mal) {unitiess) igiovs) ) {emifs) {cfs)
2.50E+05 B.24E+05 4.16E-04 15 12,861 2.27E-04 B.62E-03 1.77E-04 4.61E-03 1.54E-04 5.00E-04
Exponent of Infinite
Average Crack equivalent s0Urce Infinite
Diffusion Convection |  Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Avea of Paclat attanuation bhidg. risk Referance
length, langth, conc., radius, ito bidg., coefficiant, crack, number, coefficiant, cone., factor, cone.,
La by Caousen Femok Ouu pese Arsck exp(Pe’) o Crusang URF RfC
{cm} {cm) {pg/m’) {cm) {cm/s) {cméls) {cm?) {unittess) (unitless) (pg/m’) {pg/’y* {mgim’)
90.76 15 1.11E+03 0.10 1.78E+00 4.61E-03 3.84E+02 3.60E+06 5.26E-08 5.84E-03 NA, 3.0E-03
3of4d
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. | BRESULTS .
| .

I ] I !
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
tncremental Hazard
Indoor indoor Risk-based Pure Final risk from quotiant
expasure Xposure indoor componatit induor wapor from vapor
groundwater | groundwater exposure watar Sposure Intrusion to intrusion to
conc., coeng., groundwater | solubility, | groundwater indeor air, indoar air,
carcinogen noncarcinegen cone., 5 cone., carcinogen | moncarcinogen
{ul) {pg/L) {po/l) {vg/t) {pafl) {unitlass) {unitless)
NA NA NA 310E+04 NA NA 1.9E-03
MESSAGE SUMMARY BELOW.
END

Naphthalene Res GW-85 40of4 March 21, 2003




Toluene in Groundwater
Residential Receptor




Toluene in Groundwater
Residential Receptor
Maximum Concentration




Toluane Res GW

DATENTE.na

{ I 1 I
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box} GW-SCHEEN
Version 2.3; 03/
YES
OR
CALCULATE IN_CHEMENTAL RISKS FROM ACTUAL GROUNDW ATER CONCENTRATION
(entar "X* in “YES" box and Initial gigundwater conc, below)
YES X
ENTER ENTER
Initiaf
Chemical groundwater
CAS No. cone.,
{numbers cnly, Cw
no dashes gl Chamical
!
108883 3.00E+03 Toluene
ENTER ENTER ENTER ENTER
MORE Depth
4 below grada Average
to bottom Dapth sail/
of enclosed below grade SCS groundwater
space floor, ‘o water tahls, soil typs temperature,
Le Lt diractly above Ty
{15 or 200 e fem) water iable (°C)
15 152.88 SCL 15
MORE
i m—
ENTER ENTER
Vadosa zone User-defined ENTER ENTER ENTER
5Cs vadcse zone Vadose zona Vadose zone | Vadpse zone
sol typa s0il vapor s0il dry soi total | soll water-filled
(used to estimate OR maability, bulk density, ponoslty, porosity,
soll vapor K, oY n¥ N
permeability) {cm?) {glem®) {unitisgs) (em¥em®)
SCL 1.7 0.38 0.12
MORE
ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
tisk for quotiernt for tima for time for Exposure Exposure
carcinegans, noncarcinogens, | carcinogens, noncarcinogens, duration, fregquency,
TR THQ ATg Al ED EF
unitass) {unittess) (yrs) (yrs} {yrs) {dayaiyr)
1.0E-06 1 70 30 30 350
Used to calculate risk-based
groundwater conceniration.
END {

Tof4
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Toluene Res GW

CHEMPFIO.uene

Henry's Henry's Enthalpy of Qrganic Pure
law constanl | law constant | vaporization at | Normal carbon component Unit
Diffusivity | Diffusivity | at reference | reference the normal beiling Critical partition water risk Reference
in air, inwater, | lemperature, | temperature, | boiling point, point, | temperature, | coefficient, | solubility, factor, conc.,
Ds D, H Tr AHyp Ta Te Kea 5 URF RIC
em?s) | tem¥s) | (atm-m%mol) ) {calimol) K CK) emg) | (mony | (po/m¥7 | (mgim’)
8.70E-D2 | 8.60DE-D6 6.63E-03 25 7,930 383.78 B591.79 1.82E+02 5.26E+02 | 0.0E+00 | 4.0E-(H
END
2ofd
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. fNTERCAL’uene , .

Vadose |Vadose zone] Vadose zong Vadose zone Vadose zone Totat Airfilled Water-filled Floor-
Souice- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intringic relative air effective vapor capillary capillary capillary capiilary seam
separation, porosily, | saturation, | permeability, permeability, permeability, zZone, ZOne, Zong, Z0Nn8, petimeter,
Ls N S k kg Ky [ Moz Oace gz Xorek
{cm) {er’fem® | {em®/em® {em®) {em?) {cm?) {cm) {cmfcm®) {cmem®) {cmcm®} {cm})
167.88 0.260 0.180 2.06E-09 0.905 1.86E-09 25868 0.38 0.047 0.333 3,844
Area of Capitlary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space fo-total depth vaporization at congtant at constant at viscosity at effective effective effective
ventilation below arga below ava. groundwater | ave. groundwater | ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grads, temperature, temperature, temperature, temperature, | _coefficient, coefficient, coefficient,
QBM Ag n Lok AH, 15 Hrys H'vs Hrs Dwv D @ Ds"-r
{cm’/s) {cm?} {unitiess) {cm) {calimol) {atm-m*mal) {unitiess) {g/cm-s) {cm?/s) {cmé/s) {cm?/s)
2.50E+05 9.24E+05 4.16E-04 15 9,100 3.89E-03 1.65E-M 1.77E-04 5.79E03 3.A7E05 2.00E-04
Exponent of Infinite |
___ Average Crack equivalent source Infinite ‘
Diffugion Convection |  Source vapor effective foundation indoor source Unit |
path path vapor Crack flow rate diffusion Araa of Peclat attenuation bidg. risk Reference |
length, length, conc., radius, info bidg,, cosfficient, crack, number, coefficient, conc., factor, congG., |
Ly L Cuuren Feraok ot D= Acck exp(Pe') o Chusting URF RIC |
(cm) (cm) {pg/m®) {cm) (em’s) (cm?/s) (cm?) (unitiess) | (unitiess) _(ug/m®) (pgrm®! | (mgim®) |
167.88 15 4.94E+05 0.10 1.7BE+00 6.79E-03 3.84E+02 2.82E+04 2.72E-08 1.34E400 NA 4.0E-01

Toluene Res GW 3o0f4 March 21, 2003




Toluene Aes GW

RESULT;

ne

I I !
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Finat risk from guctient
exposure eXposUre indoor component indoor vapor from vapor
groundwater | groundwater - exposure water axposure intrusion to Intrusion to
cong., cong., groundwater | solubility, | groundwater indoor air, indoor air,
carcinogen | nonearcinogen caonc., S conc., carcinogen | noncarcinogen
{pgh) (g} (pg (pgl) (pglL) unitless) {unitess)
MNA NA NA 5.26E+05 NA NA 3.2E-03
|MESSAGE SUMMARY BELOW:

END

40f4

March 21, 2003




Toluene in Groundwater
Residential Receptor
95 UCL Concentration




. ‘ DATENTE‘na .
[ [ [ ]

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in *YES* box) GW-SCHEEN
Version 2.3; 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in “YES" box and initial groundwater conc. below)
YES X
ENTER ENTER
. Initlal
Chemical groundwater
CAS No. COnc.,
{numbars only, Cw
no dashes) (wp/L} Chemical
108883 1.67E+02 Toluens
ENTER ENTER ENTER ENTER
MORE Dapth
below grade Average
o bolom Depth SOif
of encloged balow grade SCS groundwatar
spaca ficar, 10 water tabls, 30il type temperature,
L Lwr directly above Ts
{15 o7 200 cm) {cm) water tabls (°C}
15 105.76 5CL 15
MORE
&
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SC5 vadose zong Vadose zone Vadosa zona | Vadoss zone
soiltype $oil vapar sofl dry soil total__|_ soil water-filled
{usad to astimate OR pameability, bulk density, porosity, porosity,
soil vapor k, P n' 8,
amneability) {om?) (gcm’) {unitiess) temem®)
SCL ' 7 0.38 02
MORE
[ ENTER ENTER ENTER . ENTER ENTER ENTER
Targat Target hazard Averaging Averaging
risk for quotient far time for time for Exposure Exposurg
Gasinogens, noncercinogens, | carcinogans, noncarcinogens, duration, frequency,
R THQ ATg AT ED EF
{unifless) 1un|ﬂess) {yrs) i {yrs) fyrs) {dayshm)
1.0E-06 1 70 30 30 350
Used to caleulate risk-based
groundwater concentration.
[
END !
1ol 4 March 21, 2003
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Toluene Res GW-95

CHEMPno.uene

Henry's Henry's Enthalpy of Organic Pura
_ law constant | law constant | vaporization at | Normal carbon componant Unit
Diffusivity | Diffusivity | at reference reference the normal boiling Critical partition water risk Reference
in air, in water, | temperature, | temperature, | boiling point, point, [ temperature, | coefficient, | solubility, faclar, CONG.,
D, Dy H Ta AHyp Ta Te Kea 8 URF AiC
cm¥s) | (em¥s) | (atm-m¥mol | CC) (cal/mel) (°K} o) fom%g) | (moA) | (pyim®"' | (mg/m®)
8.70E-02 | 8.60E-06 6.63E03 25 7930 383.78 591.79 1.82E+02 | 5.26E+02 | 0.0E+00 | 4.0E-01
END
20of4
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INTEHCAL.uene

Vadose |Vadose rone| Vadose zone Vadose zone Vadose zone Total Alr-filled Water-filled Floor-
Source- Zone sail effective s0il sofl soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinslc ralative air effective vapor capiltary capiilary capillary capillary seam
separation, porosity, | saturation, | permeabitity, permeahility, permeability, 20n8, z0ne, zone, z0n8, patimeter,
Ly 0. Su s kg k, L Ner Bocr Bues Komgl
{em) {emem® | {emem®) {em?) {em® {cm?) {gm) {cm?fcm?) {cm%em®) {em®/om®) {cm)
90.76 0.260 0.180 2.06E-09 0.905 1.86E-09 25.86 0.38 0.047 0.333 3,844
Area of Capillary Total
enclosed Crack- Crack Enthaipy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space fo-total depth vaporization at constart at constant at viscosity at effective effective effective
verdilation below area below ave. groundwater | ave. groundwater | ave. groundwater ave, soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, | coefficlent, coefficient, coefficient,
Qpuiding Ap 1 Lovack AHy1s Hrg H'rs Prg Dy D™, D%;
{em’/s) {cm?) {unitless) (cm) {cal/mol) {atm-m*mal) (unitless) {g/cm-5) {cm®/s) {em?/s) {cm®/s)
2.50E+05 9.24E+05 | 4.16E-04 15 9,100 3.89E-03 1.65E-01 1.77E-04 6.79E-03 3.17E-08 1.10E-04
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection |  Source : vapor effective foundation indoor source Unit
path path vapaor Crack flow rate - diffusion Area of Peclet attenuation bidg. risk Reference
length, length, cong., radius, into bidg., coefflcient, crack, number, coefficient, cone., factor, conc.,
Ly Ly Cooums Pk Qyon peeek Acrack exp{Pe") a Cuiing URF RIC
{cm) {cm) {pg/m*) {cm) {cms) {em¥/s) {em®) _{unitiess) {unitless) {ugrm®) {pgrm®y’ (mg/m®)
90.76 15 2.75E+04 .10 1.78E+00 6.79E-03 3.84E+02 - 2.82E+04 2.75E-06 T.56E-02 NA 4.0E-01
Tolueng Res GW-95 3of4 March 21, 2003




Toluene Res GW-25

RESULT

ne

L [
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

I I
INCREMENTAL RISK CALCULATIONS:

fncremental Hazard

Indoor Indoor Risk-based Pure Final risk from quotiant
exposure exposure indoar componsent indoor vapor from vapor
groundwater | groundwater exposure water exposure intrusion to intrusion to
cone., cone., groundwater | solubility, | groundwater indoor air, indoor air,

carcinogen | noncarcinogen cong.,, 8 cone., carcinogen | noncarcinogen

(uyL} g (pg/L) (gl (ng/L) {unitiess) {unitiess)

NA NA NA 5.26E+05 NA NA 1.8E-04

MESSAGE SUMMARY BELOW:

END

4of4
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- Xylenes in Groundwater
Residential Receptor




Xylenes in Groundwater
Residential Receptor
Maximum Concentration




Xylenas Res GW

I

DA‘;'ENTE.QS_ l

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (entar "X* in *YES" box)

GW-SCREEN

Version 2.3, 03/01
YES
OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
enter "X” in "YES" box and initial groundwater conc. below)
YES X
ENTER ENTER
Initial
Chamical groundwater
CAS No. cone.,
{numbers only, Cw )
no dashes) (T[] Chemical
| ]
85478 3.00E+H30 o-Xylens
EMTER ENTER ENTER ENTER
MORE Depth
¥ balow grade Avarage
1o bottamn Dapth soilf
of enclosed below grade SCS groundwatar
space floor, o water table, soil type temperature,
[ Lt directly above Ts
{15 or 200 cm) {om) water tabla (°C}
16 182.88 SCL 15
MORE
+
ENTER ENTER
Vadose zona Usar-defined ENTER ENTER ENTER
SCS vadosa zone Vadose zone Vadose zone | Vadose zone
soil suil vapor goil dry soil total soil waterfilled
{used to estimate CR permeability, bulk dansity, porosity, porosity,
soll vapor K N n” ,
permaability} om®) {glem®) {unitless) (crrl’fcrnj’)
SCL 1.7 0.98 0.12
MORE
ENTER ENTER ENTER ENTER ENTER ENTER
Targat Target hazad : . Averaging Averaging .
ik tor quotient for time tor time for Exposure Exposure
caminopens, nancarcinogens, | carinegens, NoNCACINGEens, duration, {fraquency,
TR THG ATe . AT ED EF
unltiess) {unitiess) i) {yrs) s} {daysAm)
1.0E-06 1 70 a0 30 450
Used to calculate rsk-based
groundwatar concentration,
|
END |

1ot 4
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Yylenes Res GW

CH
Henry's Hanry's Enthalpy of Organic Pure
law constant | law constant | vaporization at | Normal carbon | component Unit

Diffusivity | Diffusivity | at reference | rafarance the normal boiling Critical partition water risk Reference

in air, in water, | temperature, | femparature, | boiling polint, point, | temperature, | coefficlent, | solubility, factor, conc.,

D, D, H Tr Ay Ta To [ E] URF RIC

fem®e) | {emfrs) | (atm-m®mol) e {calmon) CK) {°K) {em*/g) (mg/l) | {pa/m®y’ | {mg/m®)

8.70E-02 | 1.00E05 5.20E-03 25 8,861 417.80 630.30 3.638402 | 1.78E+02 | 0.0E+00 | 7.0E+00
END
2of4
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Xylenes Res GW

Vadose  Vadose zone| Vadose zone Vadose zone Vadese zone Total Air-filled Water-filled Floor-
Source~ Zone soil effactive soil soll soil Thickness of porasity in purasity in porosity in wall
building air-filled total fluid infrinsic retativa air effactive vapor capillary capiliary capillary capillary Seam
separation, porostty, | saturation, | permeablity, permaability, permeaabiiity, Zone, Zang, Z0ne, zona, perimater,
Ly e.v S ki km_ Ky [ Ny Bypr Oz Kemek
{cm) (cm¥em®) | (em¥em®) (o) (e {err) {emi {em’cm’®) {om/em®) {emicm®) (cr)
167.68 0.260 0.180 2.06E-09 0.905 1.86E-09 25.86 0.38 0.047 0.333 3,844
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vaper Vadose zane one overall
Bldg. space to-total dapth vaporization at constant at constant at viscosity at sffactive eifaciive effactive
ventilation below area balow ave. groundwater | ave. groundwater | ave. groundwater ave. soil ditfusion ditfusion diffusion
rate, grade, ratio, grades, temperature, temperature, temperaturs, temperature, coafhiciant, coefficiant, cosatficient,
| Chotang Ag n Zormok AH, g Hrg '8 rs D™y D, oy
{em¥s) (cm?) {umitluss) {cm) {calmol) {atm-m’/mol} {unftlesa} {g/om-g) {em’/s) {cmm/s) {cls)
2.80E+05 9.24E+05 | 4.16E-04 15 10,348 2.84E-03 1.20E-1 1.77E-04 6.79E-03 3.72E-05 2.35E-04
Exponent of Infinite
Avorage Crack equivalent souge Infinite
Diffusion Conveclioh Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
fength, length, Conc., radius, into bldg., cosfficient, crack, number, coefficlent, conc., factor, conc.,
L, L Coourcn Torack Chock pyork Aorack exp(Pal) a Ciusiang URF RIC
{em) {em) {g/m’) {cm) {ems) {emis) fem®) {unitless) {unitless) (pgar) gy | (mym’)
167.88 15 3.60E+02 0.10 1.78E+00 6.79E-03 3.84E+02 2.82F+04 2.99E-06 1.08E-03 NA 7.0E+00
3of4
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Xylenes Res GW

RESULT

5

| |
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater | groundwater exposure water EXpOstre intrusion to intrusion to
conc., cone., groundwater | solubllity, | groundwater ndoor air, indoor air,
carcinogen | noncarcinogen congG., S cong., carclnogen | noncarcinogsn
(o) (8] (ug) (pg) {poi) unitless) {unitiess)
NA NA NA 1.78E+05 NA NA 1.5E07
MESSAGE SUMMARY BELOW:

END

MESSAGE: HisklfHQ or risk-based groundwater concentration is based on a route-to-route exdrapolation.
I I I I
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Xylenes in Groundwater
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Xylenes Res GW-05

DAI}'ENT@

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {antsr *¥* in *YES® box) GW-S5CREEN
[Verslon 2.3; 03/01
YES
OR
CALCULATE NCREMENTAL RISKS FROM ACTUAE GROUNDWATER CONCENTHATION
ferter "X in "YES® box and initial griundwater conc, balow)
YES X
ENTER ENTER
tnitial
Chemical groundwater
CAS No. SOne.,
(numbers oaly, Cw
no dashes) (o) Chemical
95476 4. 14E+02 o-Xylena
ENTER ENTER ENTER ENTER
MORE Depth
[ ] below grada Average
to bottom D soill
of encipsed below grade SCS groundwater
space floor, to water tahle, soil type tomperature,
[ Lot directly abova Ty
{15 or 200 cm) fem) water tabla °C)
15 105.76 SCL 15
MORE
[ ]
ENTER ENTEH
Vadose zone User-defined ENTER ENTER ENTER
sle] vadosa zona Vadose zona Vadoga zone | Vadnse 20ne
sciltype sail vapar soil dry soil total soil water-filled
{used 10 astimate OR permeabllity, bulk denal porostty, porosity,
sil vapor k N o &’
nnaability) (cm?) {giom®) {unitiess) {emem’)
SCL 1.7 0.38 0.12
MORE
L] ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Avaraging Averaging
risk for quotient for time for tima for Exposura Exposurna
carcky 8, noncarcinogens, | carci ns nancarncinogens, duration, frequency,
TR THQ AT, AT ED EF
Unitiess {unitless) {yrs) {y7s) {yrs) d
1.0E-06 1 70 30 30 350
Used to calculate risk-haged
groundwater concentration.
END |
told
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Hanry's Henry's Enthalpy of COrganic Pure
law constant | Jaw constant | vaporization at | Normal carbon component Unit
Diffugivity | Dlffusivity | at refararce reference the normal balling Critical partition water rigk Reference
in air, in water, | temperature, | temperature, | boiling point, point, | temperature, ; coefficient, ; solubility, facter, cong.,
D, D H Ta AH, Tg Ta Ko s URF RIC
ers) | temre) | tameoimen | ¢c) {cal/mal) i) K (om’io) | {mgh) | (uo/m®y” | (mg/m)
8.70E-02 | 1.00E-05 5.20E-03 25 8,661 417.60 $£30.30 3.63E+02 | 1.78E+02 | 0.0E400 | 7.0E+00
END

Xylenes Res GW-95
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sz M

Vadose  [Vadose zone| Vadose zone Vadose zone Vadose zong Total Alr-illed Water-filled Floor-
Source- one soil effective s0il soil soil Thickness of porosity In poroslty In porosity in wall
building air-filled total fluid Intrinsic relative air gifectiva vapor capillary capiliary capitlary capillary seam
separation, parosity, safuration, | perneabllity, pemmeability, permeability, z0ne, 200, 2008, zone, perimeter,
Ly 8, Sy K ™ Ky L Nez Op0z Bucr o
{cm) (em¥em® | (emiem® {om?) {er®) {crf) {erm) {er/em®) {cm/em®) {cmi/em®) {cm)
890.76 0.260 0.180 2.06E-09 0.905 1.86E-09 25.86 0.38 0.047 0.333 3,844
Area of Capillary Total
anclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone 20na ovarall
Bldg. Space to-total dapth vaporization at constant at constant a viscosity at effective effactive effective
ventilation below araa below ave, groundwater | ave, yroundwater | ave. groundwater ave. soll diffuslon diffusion diffusion
rate, grade, ratio, grada, temperaturs, termperature, temperature, temperature, | cosfficient, coefficiant, coefficiont,
Chichng Ag n Zemek AHyrs Hrs Hrs Prs D™, [ D*
femys) {er®) (unitiess) {cm) {calimol) {atm-m¥/mol) {unitless) fg/enrs) {cmfs) {crls) {cm/s}
2.50E+05 9.24E+05 4.16E-ﬂ4 15 10,348 2.84E-03 1.20E-01 1.77E-04 5.79E-03 3.72E-05 1.29E-04
Exponent of Infinite
Average Crack equivalent source infinite
Difiusion | Convection | Source vapor effective foundation indoor source it
path path Vapor Crack flow rate diffuslon Araa of Paclet attenuation hidg. risk Reference
langth, length, Cone., radiys, into bidg., coefficient, crack, number, coefficlent, conc., factor, CONC.,
Ly L, Conaren Vomsck (278 e Agack exp(Pa) a Coutdng URF RIC
{om) {cm) {up/m®) {cm) _{cm/s) {ems) () {unitless) {unitless) {pg/m®) (g | (mg/m?)
90.76 15 4.95E+04 0.10_ 1.78E+00 6.79E-03 3.84E+02 2.082E+04 3.02E-06 1.50E-H1 MA 7.0E+00

Xylenes Res GW-95
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Xyienes Res GW-95

HESULT..e's
[

1
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

indoor Indoar Risk-based Purg Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater | groundwater exposure water exposure intrusion to Intrusion to
cone., GONG., groundwater { solubility, '| groundwater indoor air, ingoor alr,

carcinogen | noncarcinogen cong., ] cone., carcinogen | noncarcinogen

(uof) {palL) (o (o) (gL (unitiess) {unitiess)

NA NA MNA 1.78E+05 NA NA 21E-05

MESSAGE SUMMARY BELOW:

MESSAGE: RiskHQ or risk-based groundwater congentration is based on a route-fo-route extrapolation.
I ] l
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Appendix F
Results of LeadSpread (Version 7) Modeling:
Marina Cove Subdivision and Park Parcel




ruoiz i)

PARAMETERS USED IN THE LEADSPREAD MODEL
MARINA COVE SUBDIVISION AND PARK PARCEL

ALAMEDA, CALIFORNIA
Adult Residential | Child Residential | Construction Worker |Landscape Worker

Parameter (MCS) (MCS) {MCS and Park Parcel)] (Park Parcel)
Lead in Air (ng/m3)° 0.005 0.005 0.005 0.005
Lead Conc. in Water (ug/L)° 8 8 8 8
Dust Conc. in Air (ug/m’) 1.5 15 1,000 1,000°
Exposure Frequency (days per week) 7 7 5 5

Skin Area (cm®) 5700 2900 3160 2900
Soil Adherence (ug/em®) 70 200 240 200
Dermal Uptake Constant ([pe/dL}/[ug/day]) 0.00011 0.00011 0.00011 0.00011
Soil Ingestion Rate (mg/day) 50 100 100 100
Soil Inpestion Rate, Pica (mg/day) - 200 - -
Ingestion Constant ([ug/dL]/[pg/day]) 0.04 0.16 0.04 0.04
¥Bioavailability (unitless) 0.44 0.44 0.44 0.44
Breathing Rate (m*/day) 20 6.8 20 20
Inhalation Constant ([pg/dL]/[1.a/day]) 0.082 0.192 0.082 0.082
Water Ingestion Rate (I/day) 1.4 0.4 14 1.4
Food Ingestion Rate (kg/day) 1.9 1.1 19 1.9
Lead in Market Basket (1g/kg) 3.1 3.1 3.1 3.1

* Lead in air concentration taken from California Air Resources Board annual toxics summary (mean 2000 data at Fremont-

Chapel Way monitoring site).

® Lead in Water concentration taken from Alameda County Water District 2001 Water Quality Report (90th percentile level of
© CalEPA. 1992. Supplemental Guidance for Human Health Multimedia Risk Assessment of Hazardous Waste Sites and
Permitted Facilities. Department of Toxic Substances Control, Office of the Science Advisor. July.

Human Health Risk Assessment
Final Report

Pagelofl

SOMA 02-2325
March 21, 2003




LeadSpread Results
Residential Receptor
Marina Cove Subdivision




LEAD RISK ASSESSMENT SPREADSHEET

CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
RESIDENTIAL RECEPTOR (0-10 feet bgs} -- MAXIMUM CONCENTRATION

| . HOMEGROWN PRODUCE AT 7%
VERSION 7 Residential Scenario
INPUT OQUTPUT.
MEDIUM LEVEL [ Percentile Estimate of Blood Pb (ug/dl) |FRG-99] PRG-g5
Lead in Air (ug/m°) 0.005 50th 90th  o5th 98th  99th | (ug/g) | (ugig)
Lead in Soil/Dust (ug/g) 130.0 BLOOD Pb, ADULT A 2.0 2.4 2.8 33 805 1191
Lead in Water (ug/l) 8 BLOOD Pb, CHILD 2.7 4.9 58 7.0 8.0 184 285
% Home-grown Produce 7% BLOOD Pb, PICA CHILD 3.6 6.5 7.7 9.4 10.7 118 183
Respirable Dust [uglms} 1.5 BLOOD Pb, OCCUPATIONAL 0.8 1.4 1.7 2.0 2.3 4117 8102
EXPOSURE PARAMETERS PATHWAYS
units adults | children ADULTS Residential Occupational
Days per week days/wk 7 Pathway contribution Pathway contribution
Days per week, occupational 5 | Pathway PEF | ug/d |percent] PEF | ug/dl | percent
Geometric Standard Deviation 1.6 Soft Contact 42E-5 |0.01 | 0% | 1.5E-5! Q.00 0%
Blood lead level of concern (ug/dl) 10 Soll Ingestion 8.8E-4 1011 | 10% | 6.3E-4 | 0.08 11%
Skin area, residential e’ 5700 2500 Inhalation1 0.01 1% 0.01 1%
Skin area occupational cm’ 2900 Inhalation 24E-8 | 000 | 0% | 1.7E-6 | 0.00 0%
Soll adherence ugierm? 70 200 Watter ingestion 045 { 41% 0.45 58%
Dermal uptake constant (ug/di¥(ugiday) 0.00011 Food Ingestiont 0.22 | 20% 0.23 30%
Sail ingestion mg/day 50 100 Food Ingestion 24E-3 | 0.31 | 28% 0%
Sail Ingestion, pica mg/day 200
Ingestion constant (ug/di{ug/day) [ 0.04 0.16 CHILDREN typical -with pica
jcavailability unitless 0.44 Pathway contribution Pathway contribution
hing rate m®/day 20 6.8 Pathway PEF | ug/dl |percent| PEF | ug/dl percent
nhalation constant {ug/d/(ug/day) | 0.0B 0.182 Soll Contact 6.1E-5 [ 0.01 0% 0.01 0%
W ater ingestion liday 1.4 0.4 Soll Ingestion 70E-3 1082 | 34% | 1.4E-2 | 1.83 51%
Food ingestion kg/day 1.9 1.1 inhalation 1.5E-6 | 0.00 0% 0.00 0%
Lead in market basket ug/kg 31 Inhalation Q.01 0% 0.01 0%
Lead in produce ug/kg 58.5 Water Ingestion 0.51 | 19% 0.51 14%
Food Ingestion, child 0.50 | 19% 0.50 14%
Food Ingestion 55E-3 | 072 | 27% 0.72 20%

Human Health Risk Assessment SOMA 02-2325
Final Report Page 1 of 2 March 21, 2003




LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

HOMEGROWN PRODUCE AT 7%

RESIDENTIAL RECEPTOR (0-10 feet bgs) -- 95UCL CONGENTRATION

VERSION 7 Residential Scenario
INPUT QUTPUT.
MEDIUM LEVEL ! Percentile Estimate of Blood Pb (ug/dl) |PRG-98] PRG-85
Lead in Alr {ug/m®) 0.005 SOth  90th  95th 98th 99t {ug'g) (ug/)
Lead in Soil/Dust (ugg? 47.8 BLOOD Pb, ADULT 0.8 1.5 1.8 2.2 25 805 1191
Lead in Water {ug/l} 8 BLOOD Phb, CHILD 1.6 3.0 3.5 4.3 4.9 184 285
% Home-grown Produce 7% |BLOQD Pb, PICA CHILD 2.0 3.8 4.2 5.2 5.9 i18 183
[Respirable Dust (ug/m®) 1.5 [BLOOD Pb, OCCUPATIONAL 0.7 13 16 18 21 | 4117 £102
| EXPOSURE PARAMETERS -PATHWAYS
: units adults | children ADULTS Residential Oceupational
Days per week daysiwk 7 Pathway contribution Pathway contribution
Days per week, occupational 5 | Pathway PEF | ug/dl [percen] PEF [ ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 42E-5 1000 | 0% | 1.5E-5| 0.00 0%
Blood lgad level of concern (ugvdl) 10 Soil Ingestion 88E-4 10.04 | 5% | 63E-4| 0,03 4%
Skin area, residential em? 5700 | 2900 Inhalation1 0.01 | 1% | . 0.01 1%
‘1Skin area oecupational cm? 2800 Inhalation 24E-6 10.00 | 0% [1.7E-6 | 0.00 0%
|Soil adherence ___ug/em® 70 200 Water Ingestion 0.45 | 54% - 0.45 | 62%
Dermal uptake constant | (ugrd/(ug/day) 0.00011 Food Ingestion1 0.22 | 26% 0.23 33%
Soil ingestion mg/day 50 100 Food Ingestion 24E-3 011 | 14% 0%
‘|Seit ingestion, plea mg/day 200
Ingestion constant {ug/diy(ugrday) | 0.04 0.16 CHILDREN typical with pica
" | Bicavailability unitless 0.44 Pathway contribution Pathway contribution
Breathing rate m/day 20 6.8 Pathway PEF | ug/d lpercen]{ PEF | ug/d percent
Inhalation constant {ugidii(ug/day) |  0.08 0.182 Soil Contact 6.1E-5 | 0.00 | 0% 0.00 0%
Water ingestion l/day 14 0.4 Soil Ingestion 7.0E3 1034 | 21% | 1.4E-2 | 0.67 34%
Food ingestion kg/day 1.9 1.1 inhalation1 1.5E-6 [0.00 | 0% 0.00 0%
Lead In market basket ug/kg 3.1 Inhalation 0.01 0% 0.M 0%
(Lead in produce ug’kg 215 Waiter Ingestion 051 | 31% 0.51 26%
Food Ingestion, child 050 | 31% 0.50 26%
Food Ingestion 5.5E-3 [ 0.26 | 18% 0.26 14%
Humen Health Risk Assessment SOMA 02-2325
Final Report Page 2 of 2 March 21, 2003




LéadSpread Results
Construction Worker Receptor
Marina Cove Subdivision




LEAD RISK ASSESSMENT SPREADSHEET

CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
CONSTRUCTION WORKER (0-10 feet bgs} -- MAXIMUM CONCENTRATION

VERSION 7 Construction Scenario (MCS)
INPUT OUTPUT
MEDIUM LEVEL | Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95
Lead in Air {ug/m®) 0.005 50th  90th  95th  98th  99th {ug/g) {ug/a)
Lead in Soil/Dust (ug/g) 130.0 Blood Pb, ADULT 1.0 19 22 27 31 1038 1539
Lead in Water (ug/} 8 Blocd Pb, CHILD 22 3.9 46 5.7 6.4 272 425
% Home-grown Produce 0% Bloed Pb, PICACHILD 3.1 56 6.6 8.1 2.2 148 231
Respirable Dust (Lugfrna) 1000 Blood #b, CONSTRUCTION 1.0 1.8 2.2 27 3.0 1071 1588
EXPOSURE PARAMETERS PATHWAYS
units  |adults [children| ADULTS Residential Contruction
Days per week days/wk 7 Pathway contribution Pathway contribution
Days per week, construction 5 i Pathway PEF |} ug/dl | percent | PEF | ugidl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5] 0.00 0% |5.2E-5{ 0.01 1%
Blood lead level of concermn {ug/dl) 10 Sail Ingestion 8.8E-4| 0.11 11% 11.3E-3] 0.16 16%
Skin area, residentlal omi® 5700 | 2900 Inhalation, bkgimd 0.01 1% 0.01 1%
Skin arsa, constructlon em® 3160 Inhalation 1.6E-3 | 0.21 21% | 1.2E-3] 0.15 15%
Soil adherence ug/or’® 70 200 Water Ingestion 0.45 | 44% : 0.45 44%
Soil adherence, construction ug/em?® 240 Food Ingestion, bkgmd 023 | 23% 0.23 23%
Dermal uptake constant {ug/di{ug/day) 0.0001 Food Ingesticn | 0.0E+0) 0.00 0% 0%
Soil ingestion mg/day 50 100
Soil ingestion, construction myg/day 100
Soil ingestion, pica mg/day 200
Ingestion constant {ug/dyiug/day) | 0.04 | Q.16 CHILDREN typical with pica
. Bioavailability unitless 0.44 Pathway contribution Pathway contribution
Breathing rate m*/day 20 6.8 Pathway PEF | ugid | percent | PEF | ug/d percent
Inhalation constant (ugidi¥{ugiday) | 0.082 | 0.152 Soil Contact 5.8E-5 | 0.01 0% 0.01 0%
Water ingestion VVday 1.4 0.4 Soil Ingestion 7.0E-3{092 | 43% |14E2] 183 60%
Food ingestion kg/day 1.9 1.1 Inhalation 1.3E-3|017 | 8% 0.17 6%
Lead in market basket ug/kg 3.1 Inhalation, bkgmd 0.0t 0% 0.01 0%
Lead in home-grown praduce ughg 68.5 Water Ingestion 0.51 24% 0.51 17%
Food Ingestion, bkgmd 0.54 25% 0.54 18%
Food Ingestion [0.0E+0[0.00 | 0% 0.00 0%
Human Heskth Risk Assessment SOMA 02-2325
Fina} Report Page 1 of 2 March 21, 2003




LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

. CONSTRUCTION WORKER (0-10 feet) - 95UCL Concentration
VERSION 7 Constructlon Scenario (MCS)
INPUT QUTPUT ‘
MEDIUM LEVEL [ Percentile Estimate of Blood Pb {ug/di) PRG-99 PRG-95
Lead in Air (ug/m®) 0.005 50th  90th  95th  QBth 89th {ug/o) {ug/g)
Lead in Sol/Dust (ug/g) 47.8 Blood Pb, ADULT 08 15 1.8 2.1 2.4 1038 1539
Lead in Water (ug/} 8 Blood Po, CHILD 1.5 2.7 3.2 3.8 4.4 272 425
% Home-grown Produce 0% Blood Piy, PICA CHILD 1.8 33 3.9 4.7 54 148 231
Respirable Dust (ug/m®) 1000 Biood Pb, CONSTRUCTION 08 15 1.7 21 2.4 1071 1588
EXPOSURE PARAMETERS [ PATHWAYS
units  |adults {children ADULTS Residental Contruction
Days par waek days/wk 7 Pathway contribution  Pathway contribution
Days per week, construction 5 | Pathway PEF | ugidl | percent | PEF ug/dl percent
Geormnetric Standard Devlation 1.6 Soil Contact 3.8E-5| 0.00 0% |5.2E-5] 0.00 - 0%
Blood lead lsvel of concern (ug/dl) 10 Soil Ingestion 8.8E-4 | 0.04 5% {13E-3| 0.08 T%
Skin area, residential cm’ 5700 | 2900 Inhalation, bkgrnd 0,01 1% 0.01 1%
Skin area, construction em’ 3160 Inhalation . 1.6E-3| 0.08 10% | 1.2E-3| 0.06 7%
Soll adherence ug/em® 70 200 Water Ingestion 045 | 55% - 0.45 56%
Soil adherance, construction | ugfom?® 240 Food Ingestion, bkgmd 0.23 | 29% 0.23 29%
Dermal uptake constant (U} {ug/day) 0.0001 Food Ingestion | 0.0E+0| 0.00 0% . 0%
Soil ingestion mgy/day 50 100
Soil ingestion, construction mg/day 100
Sail ingestion, pica my/day 200
Ingestion constant (ug/dugiday) ! 0.04 | 0.16 CHILDREN typical with pica
.Bioavajlabil'rty unitless 0.44 Pathway contribution Pathway contribution
Breathing raie m’/day 20 6.8 Pathway PEF | ug/dl | percent| PEF | ug/di percent
Inhalation constant (ugfdlViugiday} | 0.082 | 0.192 Soil Contact 5.86-5 | 0.00 0% 0.00 0%
Water ingestion Ifday 1.4 0.4 Soil Ingestion 7.0E-3{034 | 23% |14E-2| 0.7 37%
Food ingestion kg/day 1.9 1.1 Inhalation 1.3E-3] 0.06 4% 0.06 3%
Lead in market baskat ug/kg 3.1 Inhalation, bkgrnd 0.01 0% 0.04 0%
Lead in home-grown produce ug/kg 215 Water Ingestion 0.51 35% 0.51 28%
Food Ingestion, bkgrnd 054 | 37% 0.54 -30%
Food Ingestion [0.0E+0[0.00 | 0% 0.00 0%
Human Health Risk Assessment SOMA 02-2325
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LeadSpread Results
Construction Worker Receptor
Park Parcel




LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
CONSTRUCTION WORKER {0-10 feet bgs} -- MAXIMUM CONCENTRATION

VERSION 7 Construction Scenario (Park Parcel)
INPUT OUTPUT .
MEDIUM LEVEL ! Percentile Estimats of Blood Ph {(ug/di) PRG-98 PRG-95
Lead in Air (ug/m®) 0.005 50th 90th B5th  O8th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 260 Blood Ph, ADULT 14 25 29 3.6 40 1038 1539
Lead in Water (ugA) 8 |Blecd Pb, CHILD 3.2 £.9 7.0 8.5 9.7 272 425
% Home-grown Produce 0% |Blood Pb, PICA CHILD 5.1 9.3 11.0 13.3 15.2 148 231
Resplrable Dust (ug/m™ 1000 [Bicod Pb, CONSTRUCTION 13 24 29 8.5 4.0 1071 1688
EXPOSURE PARAMETERS PATHWAYS
units  |adutts |children| ADULTS Residential Contruction
Days per week daysiwk 7 Pathway contribution Pathway contribution
Days per week, construction 5 [ Pathway PEF | ug/di | percent | PEF | ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 | 0.1 1% |5.2E-5| 0.01 1%
Blood lead level of concern (ug/dl) 10 Soil Ingestion 8.8E-4| 0.23 17% §1.3E-3| 0.33 25%
Skin area, residential cm? 5700 | 2600 Inhalation, bkgmd 0.01 1% 0.1 0%
Skin area, construction om” 3160 Inhalation 16E3|043 | 31% | 1.2E-3]| 0.30 23%
Soil adherence uglem® 70 200 Water Ingestion 045 | 33% 0.45 34%
Soil adherence, construction ugicm® 240 Food Ingestion, bkgrnd 0.23 17% 0.23 18%
Dermal uptake constant (ugfdiugiday) | 0.000% Food Ingestion |[0.0E+0{000 | 0% 0%
Soil Ingestion mg/day 50 100
Soil ingestion, construction mg/day 100
Soil ingestion, pica mg/day 200
Ingsestion constant {ug/difugiday) | 0.04 | 0.16 CHILDREN typical with pica
. Bioavailability unitless 0.44 Pathway contribution Pathway contribution
Breathing rate o’/day 20 6.8 Pathway PEF | ug/dl | percent | PEF | ug/dl percent
Inhalation constant (uydif{ug/day) | 0.082 | 0.182 Scil Contact 5.6E-5| 0.01 0% 0.1 0%
Water ingestion iday 1.4 0.4 Soil Ingestion 70E-3]11.83 | 56% |1.4E-2| 3.66 72%
Food ingestion kp/day 1.9 1.1 Inhalation 1.3E-3]0.34 10% 0.34 7%
Lead in markst basket ug/kg 3 Inhalation, bkgmd 0.01 0% 0.01 0%
Lead in homa-grown produce ugkg 117.0 Water Ingsstion 0.51 16% 0.51 10%
Food Ingestion, bkgmd 10.54 17% 0.54 11%
Food Ingestion [0.0E+0[0.00 | 0% 0.00 0%
Human Health Risk Assessment SOMA 02-2325
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
CONSTRUCTION WORKER (0-10 feet) - 95UCL Concentration

VERSION 7 Construction Scenario (Park Parcel)
INPUT QUTPUT
MEDIUM LEVEL | Percentile Estimate of Blood Pb (ug/d) | PRG-99 | PRG-95
Lead In Air {ug/m®} 0.005 ' 50th ©0th 95th  98th  99th fugig) {ug/g)
Lead In Soll/Dust (ug/g) 95.7 Blood Ph, ADULT 0.9 1.7 2.0 25 28 1038 1639
Lead in Water (ug/) 8 Blood Pb, CHILD 1.9 3.4 4.0 49 5.6 272 425
% Home-grown Produce 0% Blood Ph, PICA CHILD 2.5 4.6 5.5 6.7 7.6 148 231
Resplrable Dust (uglma) 1000 Blood Pb, CONSTRUCTION 0.9 1.7 20 24 2.8 1071 1588
EXPOSURE PARAMETERS PATHWAYS
units  |aduits -[children] ADULTS Residential Contruction
Days per week days/wk 7 _ Pathway contribution Pathway contribution
Days per week, construction 5 | Pathway PEF | ug/dl | percent | PEF | ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 | 0.00 0% 52E-5| 0.00 1%
Blood lsad level of concern {ug/d) 10 Soil Ingestion 8.8E-4 | 0.08 9% 13E-3] 0.12 13%
Skin area, residential cm® 5700 | 2900 Inhalation, bkgrnd 0.01 1% 0.01 1%
Skin area, construction cm® 3160 Inhalation 1.6E-3 [ 0.16 17% | 1.2E-3] 0.11 12%
Soil adherence ugfcm® 70 200 Water Ingestion 045 | 48% 0.45 48%
Soil adherence, construction | ug/cm® 240 Food Ingestion, bkgmd 0.23 | 25% 0.23. 25%
Dermal uptake constant {ug/diug/day) 0.0001 Food Ingestion {0.0E+0{ 0,00 0% 0%
Soil ingestion my/day 50 100
Soil ingestion, construction mg/day 100
Soil ingestion, pica mg/day 200
Ingestion constant {ug/dyfugiday} | 0.04 [ 0.18 CHILDREN typical with pica
.IBioavailability unitless 0.44 Pathway contribution | - Pathway contribution
[Breathing rate m*/day 20 6.8 Pathway PEF |} ug/idl | percent| PEF | ug/dl percent
inhalation constant (ug/dly{ug/day) | 0.082 | 0.192 Soil Contact 5.6E-5 | 0.01 0% 0.01 0%
Water ingsstion Yday 1.4 0.4 Soil Ingestion 7.0E-3|067 | 36% (14E2| 1.35 53%
Food ingestion kg/day 1.9 1.1 Inhalation 1.3E-3]0.12 7% 0.12 5%
Lead in market basket ug/kg 3.1 Inhalation, bkgmd 0.01 0% 0.01 0%
Lead in home-grown produce ug'kg 431 Water Ingestion 0.51 27% 0.51 20%
Food Ingestion, hkgmd 054 | 29% 0.54 21%
Food Ingestion [o.0E+0]0.00 | 0% 0.00 0%
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LeadSpread Results
Landscape Maintenance Worker
Park Parcel




LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
LANDSCAPE MAINTENANCE WORKER (0-10 feet bgs) -- MAXIMUM CONCENTRATION

RSION 7 Landscape Worker Scenarlo
INPUT OUTPUT
MEDIUM LEVEL | Percentile Estimate of Blood Pb (ug/dl} |PRG-28| PRG-95
Lead in Air (ug/ms) 0.005 S0th  90th  95th 98th  95th | (ug/y) (ug/g) |
Lead in Soil/Dust (ug/g) 260 BLOOD Pb, ADULT 14 2.5 29 36 4.1 1036 1537
Lead in Water (ug/) 8 BLOOD Pb, CHILD 32 5.8 68 83 9.5 282 440
% Home-grown Produce 0% BLGOD Pb, PICA CHILD 5.0 2.1 10.8 131 14.9 151 236
Respirable Dust (ug/m®) 1000 BLOOD Pb, OCCUPATIONAL 1.3 2.4 29 35 4.0 1075 1583
[ EXPOSURE PARAMETERS [ PATHWAYS
units adults | children ADULTS Residential Occupational
Days per week days/wk 7 Pathway contribution Pathway contribution
Days per week, occupational 5 | Pathway PEF | ug/cht Jpercen| PEF | ug/di percent
Geometric Standard Devlation 1.6 Soil Gontect 4.2E-5 |1 0.01 1% | 4.4E-5 [ 0.0% 1%
Blood lead level of concern {ug/d) 10 | Soil ingestion 8.8E-4 1023 | 17% | 1.3E-3 | 0.33 25%
Skin area, residential ern? 5700 2900 inhalation 0.1 | 1% 0.01 0%
Skin area, landscape cm® 2900 Inhalation - 1.6E-3 | 043 | 31% | 1.2E-3 | 0.30 23%
Soil adherence ugfem® 70 200 Water Ingestion 0.45 | 33% 0.45 34%
Soil adherence, landscape ugiem? 200
Dermal uptake constant {ug/diV(ug/day} 0.00011 Food Ingestiont 023 | 17% 0.23 18%
Soil ingestion mg/day 50 100 Food Ingestion 0.0E+0 [ 0.00 | 0% 0%
Soil ingestion, landscape mg/day 100
Soil ingestion, pica mg/day 200
Ingestion constant {ug/dly(ug/day) |  0.04 0.16 CHILDREN typical with pica
wailability unitless 0.44 Pathway contribution Pathway contribution
athing rate m’fday 20 6.8 Pathway PEF | ugid! |percent] PEF | ug/dl percent
fnhalation constant {ug/diy(ug/day) | 0.082 0.192 Soil Contact 61E-5 | 0.02 | 1% 0.02 0%
W ater ingestion lday 1.4 0.4 Soil Ingestion 70E-3 [1.83 | 58% | 1.4E-2 | 2.66 73%
Food ingestion kgiday 1.9 1.1 Inhalation 1.0E-3 |0.26 | 8% 0.26 5%
Lead in market bagket ug/kg 31 Inhalation 0.01 0% 0.0 0%
Lead in produce uglkg 117.0 Water Ingestion 0.51 | 16% 0.51 - 10%
Food Ingestion, child 054 | 17% 0.54 11%
Food Ingestion 0.0E+0 | 000 | 0% 0.00 0%
Hurnan Health Risk Assessment SOMA 02-2325
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
LANDSCAPE MAINTENANCE WORKER (0-10 feet bgs) -- 95UCL CONCENTRATION

RSION 7 Landscape Worker Scenario
INPUT OUTPUT
MEDIUM LEVEL [ Percentile Estimate of Blood Pb (ug/dl) |PRG-99| PRG-95
Lead in Air (ug/m®) 0.005 S0th  90th  95th 98th  99th | (ug/g) {ug/g)
Lead in Soil/Dust {ug/g) 95.7 BLOOD Pb, ADULT 0.9 1.7 20 24 2.8 1053 1561
Lead in Water (ug/h 8 BLOOD Pb, CHILD 1.8 3.4 40 48 5.5 282 440
% Home-grown Produce 0% BLOOQD Pb, PICA CHILD 2.5 4.6 5.4 6.6 7.5 151 236
Respirable Dust (ug(ma) 1000 BLOOD FPb, OCCUPATIONAL 0.9 1.7 2.0 24 2.8 1088 1612
EXPOSURE PARAMETERS PATHWAYS
units adults | children ADULTS Residential Occupational
Days per week days/iwk 7 Pathway contribution Pathway contribution
Days per week, occupational 5 | Pathway PEF | ug/dl [percent] PEF [ ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 42E-5 000 | 0% | 44E-5 | 0.00 0%
Blood lead level of concern (ug/di) 10 Soil Ingestion 8.8E-4 10.08 | 9% | 1.3E-3| 0.12 13%
Skin area, residential em® 5700 2900 Inhalation1 001 | 1% . 0.01 1%
Skin area, landscape cm® 2900 Inhalation 1.6E-3 | 015 | 16% | 1.1E-3 | 0.11 12%
Soil adherence ugiem® 70 200 Water Ingestion 0.45 | 48% 0.45 49%
Soil adherence, landscape ug/om’ 200
Dermal uptake constant (ug/diy(ug/day) 0.00011 Food Ingestion1 0.23 | 25% 0.23 25%
Soil ingestion mg/day 50 100 Food Ingestion 0.0E+0 | 0.00 | 0% 0%
Soil ingestion, landscape mg/day 100
Soil ingestion, pica mg/day 200
Ingestion constant ug/diV{ugrday) | 0.04 0.16 CHILDREN typical with pica
vailability unitless 0.44 Pathway contribution Pathway contribution
eathing rate m*/day 20 6.8 Pathway PEF | ug/dl |percent PEF | ug/di percent
Inhalation constant (ug/difiugrday) | 0.08 0.192 Soil Contact 6.1E-5 | 0.01 0% 0.01 0%
W ater ingestion Vday 1.4 0.4 Soil Ingestion 7.0E-3 1067 | 37% | 1.4E-2 | 1.35 54%
Food ingestion kg/day 1.9 1.1 Inhalation1 1.0E-3 | 0.10 5% 0.10 4%
Lead in market basket ug’kg 3.1 Inhalation 0.01 0% 0.01 0%
Lead in produce ugkg 43.1 W ater Ingestion 0.51 | 28% 0.51 20%
Food Ingestion, child 0.54 | 29% 0.54 22%
Foed Ingestion 0.0E+0 | 0.00 | 0% 0.00 0%
Hurren Health Risk Assessment SOMA 02-2325
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Park Visitor
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
PARK VISITOR (0-10 feet bgs) -- MAXIMUM CONCENTRATION

RSION 7 . Park Visitor Scenario
INPUT OUTPUT
MEDIUM LEVEL ] Percentile Estimate of Blood Pb {ug/dl} |PRG-99| PRG-95
Lead in AiL(gglm") 0.005 50th  90th  95th 98th  9%th | (ug/q) {ug/g)
Lead in Soil/Dust {ug/g) 260 BLOOD Pb, ADULT 1.4 25 29 38 4.1 1036 1537
Lead in Water (ug/l) & BLOOD Pb, CHILD 3.2 5.8 68 83 9.5 282 440
% Home-grown Produce 0% BLOQD Pb, PICA CHILD 5.0 9.1 108 131 14.9 151 236
Respirable Dust (ug/m®) 1000 BLOOD Pb, VISITOR 0.7 1.3 1.5 1.9 21 23318 34537
EXPOSURE PARAMETERS PATHWAYS
units adults | children ADULTS Residential Occupational
Days per week daysfwk 7 Pathway contribution Pathway contribution
Days per wask, visitor 0.231 | Pathway PEF | ug/di |perceny{ PEF | ug/dl | percent
Geometric Standard Deviation 1.6 Soil Contact 4.2E-5 | 0.01 1% | 20E-6 | 0.00 - 0%
Blood lead level of concern (ug/dl) 10 Soil Ingestion 8.BE-4 |0.23 | 17% | 5.8E-5| 0.02 2%
Skin area, residential erm? 5700 2900 Inhalationi 0.01 | 1% 0.00 0%
Skin area, visitor cm® 2500 Inhalation 1.6E-3 | 0.43 | 31% | 5.4E-5 | 0.01 2%
Soil adherence uglom?® 70 200 W ater Ingestion 0.45 | 33% 0.45 63%
Soll adherence, visitor uglem? 200 :
Dermal uptake constant {ug/diy(ug/day) 0.00011 Food Ingestioni 0.23 | 17% 0.23 33%
Soil ingestion mg/day 50 100 Food Ingestion 0.0E+D | 0.00 0% 0%
Soil ingestion, visitor mg/day 100
Soil ingestion, pica mg/day 200
Ingestion constant (ug/dly(ug/day) | 0.04 0.16 CHILDREN typical with pica
vailability unitiess 0.44 Pathway contribution Pathway contribution
eathing rate r’fdlay 20 6.8 Pathway PEF | ug/dl Jpercenty PEF | ug/dl percent
Inhalation constant (ug/dl)/(ug/day) | 0.082 0.192 Soil Contact 6.1E-5 | 0.02 1% 0.02 0%
Water ingestion day 1.4 0.4 Soil Ingestion 7.0E-3 | 1.83 | 58% | 1.4E-2 | 3.68 73%
Food ingestion kgy/day 1.9 1.1 Inhalation1 1.0E-3 | 0.26 8% 0.26 5%
Lead in market basket uglkg 3.1 Inhalation 0.01 0% 0.01 0%
Lead In produce ug'kg 117.0 Water Ingestion 0.51 | 16% 0.51 10%
Food Ingestion, child 0.54 | 17% 0.54 11%
Food Ingestion 0.0E+0 | 0.00 | 0% 0.00 0%

Human Health Risk Assessment SOMA 02-2325
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
PARK VISITOR (0-10 feet bgs) -- 95UCL CONCENTRATION

RSION 7 Park Visitor Scenario
INPUT OUTPUT
MEDHUM LEVEL | Percentile Estimate of Blood Pb (ug/dl)  |PRG-99] PRG-95
Lead in Air (ug/m®) 0.005 50th 90th  95th 96th  99th | (ug/g) [ (ugig)
Lead in Soil/Dust (ug/g) 95,7 BLOOD FPb, ADULT 0.9 17 20 24 2.8 1053 1561
Lead in Water (ug/} 8 BLOQD Ph, CHILD 1.8 3.4 40 48 55 282 440
% Home-grown Produce 0% BLOOD Pb, PICA CHILD 2.5 4.6 54 6.6 7.5 151 236
Respirable Dust (gglms) 1000 . {BLOOD Ph, VISITCR 0.7 1.3 1.5 1.8 2.1 23591 34940
{ EXPOSURE PARAMETERS PATHWAYS
units adults | children ADULTS Residential Occupational
Days per week days/wk 7 Pathway contribution Pathway contribution
Days per week, visitor 0.231 | Pathway PEF ug/dl [percentl PEF | ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 4.2E-5 {0.00 ; 0% | 2.0E-6 | 0.00 0%
Blood lead level of concern {ug/dl) 10 Seil Ingestion 8.8E-4 j0.08 | 9% | 5.8E-5]| 0.01 1%
Skin area, residential em® 5700 2900 Inhalation1 0.01 1% 0.00 0%
Skin area, visitor o’ 2800 Inhalation 1.6E-3 | 0.15 | 16% | 5.3E-5 | 0.01 1%
Soil adherence ugiem® 70 200 Water Ingestion 0.45 | 48% 0.45 65%
Soil adherence, visitor ugicm® 200
Dermal uptake constant (ug/dly/(ug/day) 0.00011 Food Ingestiont | 0.23 | 26% 0.23 4%
Soil ingestion mg/day 50 100 Food Ingestion Q.0E+0 | 0.00 | 0% - 0%
Soit ingestion, visitor mg/day 100
Soil ingestion, pica mgfday 200
Ingestion constant {ug/diyugiday) | 0.04 0.16 CHILDREN typical with pica
.)availabil'rty unitiess 0.44 Pathway contribution Pathway contribution
eathing rate m°/day 20 6.8 Pathway PEF | ugdl |percent| PEF | ug/dl | percent
Inhalation constant (ug/idlviug/dayy | 0.08 0.192 Soll Gontact 6.1E-5 | 0.1 0% 0.01 0%
Water ingestion lVday 1.4 0.4 Sail Ingestion 7.0E-3 {067 | 37% | 1.4E-2 | 1.35 54%
Food ingestion kg/day 1.9 1.1 Inhalation1 1.0E-3 010 | 5% 0.10 4%
Lead in market basket ugkg 341 Inhalation 0.01 0% 0.01 0%
Lead in produce ughkg 431 Water Ingestion 051 | 28% 0.51 20%
Food Ingestion, child 054 | 29% 0.54 22%
Food Ingestion 0.0E+0 | 0.00 | 0% 0.00 0%
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Attachment A
Sheet 1: Sample Locations/Monitoring Wells
(Bellecci & Associates, Inc., 2003)
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Attachment B
- Summary of Groundwater Flow Directions
(ICES, 2003a)
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SUMMARY OF GROUNDWATER FLOW DIRECTIONS

Marina Cove Subdivision and Park Parcel
Alameda, California




Attachment C
Geologic Cross-Section (ICES, 2003b)
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Attachment D
Soil Gas Sampling and Analyses

= D-1 Soil Gas Work Plan, including Figure 1A (ICES, 2003c)
= D-2 Seil Gas Analytical Results (TEG, 2003)
. " D-3 Geotechnical Analytical Results (Ninyo and Moore, 2003)




o D-1 Soil Gas Work Plan, including Figure 1A (ICES, 2003c)




MAR 12 '08 15:41  FROM: T-818 P.01/02 F-925

February 20, 2003 ICES 2262

Ms. Eva Chu

Hazardous Materials Specialist
Alameda County Health Agency

1131 Harbor Bay Parkway, 2nd Floor
Alameda, California 94502

Subject: Work Plan
Soil Gas Sampling
Marina Cove Subdivision
Alameda, California

Dear Eva:

At the reguest of KB Homes ("the C(lient"),

Innovative and Creative Environmental Solutions

(ICES} has prepared this Work Plan to conduct seoil

gas sampling at the Marina Cove Subdivision in
. Alameda, California ("the Site").

OBJECTIVE

The purpose ¢f the soil gas sampling is to assess
the potential presence of veclatile organic
compounds (VOCs) and total petroleum hydrocarbous
(TPH) around the perimeter of the foundations of
the homes of Lots 9 and 10 at the Site.

S0IL GAS SAMPLING

Sampling activities will consist of collecting soil
gas samples from thirteen boring locations (SV-1
through SV-13) at a depth of approximately 3 to S
feet below the existing ground surface (bgs).
Additionally, soil gas samples will be collected at
the capillary fringe of the wvadose zone (if
possible), assuming that groundwater is at a depth
of approximately 8 feet bgs. The approximate
boring locations are shown in Figures 1 and 1A.

Soil gas samples will be cnllectad from the barings
. at the selected depths by driving a soil vapor
probe into the ground using an electric rotary
hammer. Once inserted to the desired depth, the
probe will be retracted slightly, which opens the
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tip and exposes the vapor sampling ports. Scil wvapor will be
withdrawn from the 1/8 inch nylaflow tubing, located down the

center of the probe, using a small calibrated syringe connected via

an on-off valve. The first 5 dead volumes of gas will be discarded
to flush the sample tubing and £ill it with in-situ soil wvapor.
The next 20 cc of soil vapor will be withdrawn in the syringe,
plugged, and immediately transferred to the mobile 1lab for
analysis.

In the event, VOC and/or TPH concentrations are detected from the
soil gas samples c¢ollected along the southern perimeter of the
foundation of Lot 10, additional soil wvapor samples will be
installed along the perimeter of the foundation of Lot 11.

LABORATORY ANALYSIS

S0il vapor samples collected from each probe will be transferred
directly to the on-site mobile laboratory and analyzed immediately.
Sanples will be analyzed on a gas chromatograph equipped with
capillary columns and a combination of MS, ELCD (Hall), PID, and
FID detectors as needed. The samples will be analyzed for VOCs
using EPA Method 8260 and TPH using EPA Method 2015M.

|
|
POCUMENTATION 4
|

A written report will be prepared following receipt of the
laboratory analytical results. The report will describe our field
observations, sample collection, laboratory analytical results, and
conclusions regarding the sampling activities. The sampling report
will he submitted to the Alameda County Health Services within
three weeks following completion of field activities and receipt of
laboratory analytical results.

If you have any questions or comments, please do not hesitate teo
contact me.

Sincerely,

@ Dwi N
. gerek Wong

Project Manager

cc: Mr. Joe Sordi, KB Homes
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D-2 Soil Gas Analytical Results (TEG, 2003)




TranscLOBAL |
EnvironmentAL
&eocEmisTRY

March 4, 2003
Mr. Derek Wong
ICES

1652 Beach Straet
Qakland CA 94608

SUBJECT: DATAREPORT- ICES Project # 2262
Marina Cove Subdivision, Alameda, California

TEG Project # 30226E

Mr. Wong:

Please find enclosed a data report for the samples analyzed from the above referenced project for

ICES. The samples were analyzed on site in TEG's DHS certified mobile Iaboratory TEG conducted a
. total of 26 analyses on 13 soil vapor samples.

~ 13 analyses on soil vapors for volatile organic hydrocarbons by EPA method 8260B.

-- 13 analyses on soil vapors for total petroleum hydrocarbons by EPA method mod8015.

The results of the analyses are summarized in the enclosed tables. Applicable detection limits and

calibration data are included in the tables.

TEG appreciates the opportunity to have provided analytical services fo ICES on this project. If you have
any further questions relating to these data or report, please do not hesitate to contact us.

Sincerely,

Mark Jerpbak—-

Director, TEG-Northem California

Mobile and LaboratoryAnalytical Services  Environmental Subconsutting ~ GeochemicalR&D  SoilVaporSurveys  AirMonitoring

11350 Monier Park Place, Rancho Cordova, CA 95742 Phone: (916) 853-8010  Fax: (916) 853-8020




TEG Project #30226€ ICES Project # 2262
Marina Cove Subdivision, Alameda California
E EPA METHOD 82608 ANALYSES OF SOIL VAPOR in ugl of Vapor & TPH (EPA 8015mod)
. || SAMPLE NUMBER: Blank Sv-1@4' Sv-z2@«4 Sv-3@4’ Sv4@1.5 SV-5@4 Sv-6 @4' |
COLLECTION DATE: 2/26/03 2/26/03 2/26/03 2/26/03 2/26/03 2/26/03 2/26/03
COLLECTION TIME: 08:06 14:34 13:36 1316 14:12 12:55 12:06
DILUTION FACTOR: 1 1 1 1 1 1 1
Dichiorodifluoromethane nd nd nd nd nd nd nd
Chisromethane nd nd nd nd nd nd nd
Vinyl Chioride nd nd nd nd nd nd nd
Bromomethane nd nd nd nd nd nd nd
Chlorpethane nd nd nd nd nd nd nd
Trichiorofluoromethane nd nd nd nd nd nd nd
1,1-Dichlorcethena nd nd nd nd nd nd nd
Methylens Chloride nd nd nd nd nd nd nd |
] trans-1,2-Dichlorosthens nd nd nd nd nd ' ) nd
1, 1-Dichlorcethane nd nd nd nd nd nd nd
2,2-Dichloropropane nd nd nd nd nd nd nd
cis-1,2-Dichlorosthena nd nd nd nd nd nd nd
Chi nd nd nd nd nd nd nd
Bromochloromethans nd ng nd nd nd nd nd
1,1, 1-Trichloroethans nd nd nd nd nd nd nd
1, 1-Dichloropropene nd nd nd nd’ nd nd nd
Carbon Telrachloride nd nd i nd nd nd nd
1,2-Dichlorosthane nd nd nd nd nd nd nd |I
Benzene nd nd nd nd nd nd nd
Trichioroethena nd nd nd nd nd nd nd
1,2-Dichloropropans nd nd el nd nd nd ad
Bromodichiommethane nd nd nd nd nd nd nd
Dibromomethane nd nd nd nd nd nd nd
trans-1,3-Dichloropropene nd nd nd nd nd nd ngd
Toluene nd nd nd nd nd nd nd
‘ cis-1,3-Dichloropropene nd nd nd nd m nd nd
1,1,2-Trichloroethane nd nd nd nd nd nd nd
1,2-Dibromoethane nd nd nd nd nd nd nd
1,3-Dichloropropane nd nd nd nd nd nd nd
Tetrachloroethens nd nd nd ned nd nd nd
Dibromochloromethane nd nd nd nd nd nd nd I
Chiorobanzene nd nd nd nd nd nd nd
Ethylbenzene nd nd nd nd . nd nd nd
1,1,1,2-Telrachlorosthane nd nd nd nd nd nd nd
m,p-Xylene nd nd nd nd nd nd nd
o-Xylene nd nd nd nd nd nd nd
Slyreng nd nd nd nd nd nd nd
Bromoform nd nd nd nd nd nd nd
isopropyibenzens nd ng nd nd nd nd nd
1,1,2 2-Tetrachlorosihane nd nd nd nd nd nd ad
1,2.3-Trichloropropane nd ne nd nd nd nd nd
n-propylbenzens nd nd ndd nd nd nd nd
Bromobenzens nd nd nd nd nd nd nd
1,3,5-Trimsthylbenzene nd nd nd nd ng nd nd
2-Chiorololuene nd nd nd nd no nd nd
4-Chlorotoluene nd nd nd nd nd ad nd
tert-Butylbenzene nd nd nd nd nd nd nd
1,5,4-Trimethylbenzene nd nd nd nd nd - nd nd
sec-Butylbenzene nd nd nd nd nd nd nd
p-Isopropyltoluens nd not nd nd nd nd nd
1,3-Dichiorobenzene nd nd nd nd nd nd nd
1,4-Dichiorobenzens nd nd nd nd g nd nd
n-Butylbenzene md nd nd nd nd nd nd
1,2-Dichlorobenzene nd nd nd nd nd nd nd
1.2-Dibromo-3-chioropropane nd nd nd nd nd nd nd
1,2.4-Trichlorobenzene nd nd nd nd nd nd nd i
Hexachlorobutadione nd nd nd nd nd nd ad
Naphthalens nd nd nd ned nd nd nd
1,2,3-Trichlorobenzene nd nd nd nd nd nd nd
TPH nd nd nd nd nd nd nd
Surrogate Recovery (DBFM) 105% 104% 107% 103% 103% 105% 109%
i Surrogate Racovery (1,2-DCA-d4) 104% 97% 102% 99% 100% 99% 102%
Surrogate Recovery (Toluene-d8) 104% 106% 107% 105% 107% 107% 108%
——— _ _
REPORTING LIMITS FOR ABOVE COMPOUNDS = 0.2 uglt of Vapor; TPH = 1ppmV
‘nd' NOT DETECTED AT LISTED REFORTING LIMITS ANALYSES PERFORMED by: Mr. Leif Jonsson page 1

\ 11350 Monier Park Place, Rancho Cordova, CA 95742 Phone: (918) 853-8010  Fax: (916) 853-8020 /}

— - —— e S A




— e T
/ TEG Project #30226E ICES Project # 2262
Marina Cove Subdivision, Alameda California

EPA METHOD 82608 ANALYSES OF S0IL VAPOR in ug/l of Vapor & TPH (EPA 8015mad)
SAMPLE NUMBER: Sv-7@4 Svs@4 sv9 @3 Sv-10@4 Sv-i1@4 Sv-12@6 Sv-13@4
COLLECTION DATE: 2/26/03 2/26/03 2/26/03 2/26/03 2/26/03 2/26/03 2/26/03
1 COLLECTION TIME: 11:20 10:58 12:30 10:37 09:42 09:09 08:49
DILUTION FACTOR: 1 1 1 1 . 1 7 1
Dichlorodifiuoromethane nd nd nd nd nd nd nd
Chloromethane nd nd nd nd nd nd nd
Vinyl Chioride nd nd nd nd nd nd nd
Bromomethane . ned nd nd nd nd nd nd
Chioroethane nd nd nd nd nd nd nd
Trichlorofluoromethane ad nd nd nd nd nd nd
1,1-Dichloroethena nd nd nd nd nd nd nd
Methylene Chloride nd nd nd nd nd nd nd
trans-1,2-Dichloroethene nd nd nd nd nd nd nd
1,1-Dichloroethane nd nd nd nd nd nd nd
2,2-Dichioropropane nd nd nd nd na nd nd
cis-1,.2-Dichloroethene nd nd nd nd - nd nd nd
Chloroform nd nd nd nd nd nd nd
Bromochloromsthane nd nd nd nd nd nd nof
1,1, 1-Trichioroethane nd nd nd nd nd ‘nd nd
1,1-Dichloropropens nd nd nd nd nd nd nd
Carbon Tetrachioride nd nd nd nd nd nd nd
1,2-Dichloroethans " nd nd nd nd nd nd nd
Benzene nd nd nd nd nd nd nd
Trichloroathene nd nd nd nd nd nd nd
1,2-Dichloropropane nd nd nd nd nd nd nd
Bromadichlcromethans nd nd nd nd nd nd nd
Dibromomethane nd g nd nel nd nd nd
trans-1,3-Dichloropropens nd nd no nd nd nd nd
Toluene nd nd nd nd nd nd nd
cis-1,3-Dichloropropene ng ad nd nd nd nd nd
1,1,2-Trichloroethane nd nd nd nd nd nd nd
1,2-Dibromoethane nd nd nd nd nd nd nd
1,3-Dichloropropane nd nd nd nd nd nd nd
Tetrachlorvethene nd nd nd nd nd nd nd
Ditwwomochioromethane nd nd nd nd nd nd nd
Chiorobenzeneg nd nd nd nd nd nd nd
Ethylbenzene ) nd nd nd nd nd nd nd
1,1,1,2-Tetrachlorosthane nd ned nd nd nd nd nd
m,p-Xylens nd ad nd nd nd nd nd
o-Xylena nd nd nd nd nd nd nd
Styrene nd nd nd nd nd . nd nd
Bromoform nd nd nd nd nd nd nd
fsopropylbenzene nd nd nd nd nd ng nd
1,1,2 2-Telrachioroethane nd nd nd nd nd nd nd
1,2, 3-Trichloropropane nd nd nd nd nd nd nd
n-propyfhenzene nd nd nd ne ne nd nd
Bromobenzene nd nd nd nd nd nd nd
1,3,5-Trimethylbenzene nd nd nd nd nd nd nd
2-Chiorofoluene nd nd nd nd nd nd nd
4-Chiorololuene nd nd nd nd nd nd nd
tert-Bulyibenzene nd nd nd nd nd nd nd
1,2,4-Trimethyibenzene nd nd nd nd nd -nd nd
sec-Butylbenzene nd nd nd nd nd nd nd
p-Isopropyloluene nd nd nd nd nd nd nd
1,3-Dichlorobenzene nd nd nd nd nd nd nd
1,4-Dichlorobanizene nd nd nd nd d nd ad
n-Butylbenzene nd nd nd nd nd nd nd
1,2-Dichiorobenzens nd nd nd nd nd no nd
1,2-Dibromo-3-chloropropane nd nd nd nd . nd nd nd
1,2, 4-Trichlorobenzeneg nd nd nd nd nd nd nd
Hexachiorobutadiens nd nd nd nd nd nd nd
Naphthalene nd nd nd nd nd nd nd
1,2.3-Trichiorobenzene nd nd nd nd nd nd nd
TPH nd ad nd nd nd nd nd
Surrogate Recovery (DBFM) 112% 111% 110% 110% 108% 106% 109%
urmogate Recovery (1,2-DCA-4 104% 98% 102% 106% 99% 106% 103%
urrogate Recovery (Toluene-ds, 106% 108% 107% 109% 106% 109% . 107%
REPORTING LIMITS FOR ABOVE COMPOUNDS = 0.2ugl of Vapor;, TPH = 1ppmV
‘nd" NOT DETECTED AT LISTED REPORTING LIMITS ANALYSES PERFORMED by: Mr. Leif Jonsson page 2
\& 11350 Monier Park Piace, Rancho Cordova, CA 95742 Phone: (816) 853-8010  Fax: (916) 853-8020 /‘
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[ ICES Project # 2262 “
%9 Marina Cove Subdivision, Alameda California

TEG Project #30226E

CALIBRATION DATA - Calibration Check Compounds

Vinyt CI 1,1 DCE Ci-Form 1,2 DCP Tolyene Eihylhenzene

Midpoint 0.254 0.212 0.431 0.277 0.668 0.534

Continuing Calibration - Midpoint

3/26/03 0.315 0.208 0.453 0.288 0.722 0.608
124.0% 98.1% 105.1% 104.0% 108.1% 113.9%
ANALYSES PERFORMED BY: Mr. Leif Jonsson : II

K 11350 Monier Park Place, Rancho Cordova, CA 95742 Phone: (916) 853-8010  Fax: (916) 853-8020 ),

— et
= . — e




| . D-3 Geotechnical Analytical Results (Ninyo and Moore, 2003)




Transmittal

. 675 Hegenberger Rd., Ste, 220, Qakland, CA 94621-1919 + Phone 510/633-5640 & Fax 510/633-5646 +4 www.ninyoandmoaore.com

To: Estelle Shiroma . Date March 19, 2003
Firm: SOMA Corporation Fax No: 510/654-1960
1412 62ng Street Telephone
Addi S -
" Emeryville, CA 94608 No;  10/65%:3900
: ‘ Total Pages
From: Peter Connolly Including 3
' Transmittal:
Subject: Soil Test Results Project No: 400756002
{7 Urgent (] For Approval ] For Your Use [ Please Reply As Requested
Original Document: [ will Not Follow & Will Follow <] By LS. Mail [] By Other
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PHYSICAL PROPERTIES DATA

PROJECT NAME: n/a
PROJECT NO: 400756002
METHODOLOGY: ASTM D2216 AP RP40 | AP| RP40 API RP40 | WALKLEY-BLACK | API RP40
25.0 PS| CONFINING STRESS
TOTAL NATIVE STATE
SAMPLE MOISTURE DENSITY POROSITY, % Vb (2} FORE FLUID ORGANIC EFFECTIVE

SAMPLE DEPTH, | ORIENT. CONTENT BULK GRAIN TOTAL AIR SATURATIONS, % Py (3) CARBON PERMEABILITY TO AIR (4)

ID. in. <) (% wt) {g/co) {glec) FILLED | WATER | NAPL {mg/kg) (milidarcy)

n/a 32-38 \' 82 1.79 269 33.5 18.1 41.4 ND 1750 477

(1) Sample Qrientation: H = horizontal; V = vertica!  {2) Total Porosity = no pore fluids in place; all interconnected pore channels; Air Filled = pore ¢channels not occupied by pore fluids (3) Water = 0.9981 glcc;
(4) Native State = As received with pore fluids in place

Hydrocarben = 0.7500 g/ce

Vb = Bulk Volume, cc; Pv = Pare Volume, co; ND = Not Detected




