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June 18, 1999

Ms. eva chu

Alameda County Department of Environmental Health
1131 Harbor Bay Parkway

Alameda, California 94502

Dear Ms. chu:

Subject: Report on Soil Gas Sampling and Human Health Risk Assessment -
670 98th Avenue, Oakland, California

Enclosed for your review, please find a copy of the subject report prepared by the City of
Oakland’s consultant, Baseline Environmental, presenting the results of a soil gas survey
and modified RBCA Tier 2 human health risk assessment. The results of the RBCA
evaluation, which assumed conservative site conditions, indicate that both carcinogenic
and non-carcinogenic risks are substantially below acceptable health risk criteria. On the
basis of the conclusions presented, the City requests your office to issue a case closure
notification for the site.

Please call me at 238-7695, or Andrew Clark-Clough at 238-6361, if you have any
questions or require additional information.
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BASELINE

ENVIRONMENTAL CONSULTING

4 June 1999
08383-05

Mr. Mark Hirsch

City of Oakland
Environmental Services
1333 Broadway, Suite 330
Oakland, CA 94612

Subject: Report on Seil Gas Sampling and Health Risk Assessment, June 1999, 670 98"
Avenue, Oakland, California

Dear Mark:

Enclosed please find three copies of the Report on Soil Gas Sampling and Health Risk Assessment
at 670 98" Avenue, Oakland. The Report presents the results of soil gas sampling performed in
March 1999 and analysis of potential human health risks associated with aromatic and halogented
hydrocarbons detected in soil, soil gas, and groundwater at and in the vicinity of the project site. A
copy of the Report should be submitted to Ms. eva chu of the Alameda County Department of
Environmental Health, If you have any questions or comments, please contact us at your
convenience.

Sincerely,
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Kevin O'Dea, CEG
Principal Vice President (70‘]) 2615233
Reg. Geologist No. 4009 )
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EXECUTIVE SUMMARY

The results of soil gas sampling and the human health risk assessment presented in this report
complete an important stage in the investigation of releases of petroleum and chlorinated
hydrocarbons at and surrounding the project site at 670 98th Avenue in Oakland, California. The
site is owned by the City of Oakland and was formerly operated as a service station. Detection of
petroleum hydrocarbons in soils at the site in 1989 led to a series of subsurface investigations
performed by the City to determine the extent of sotl and groundwater affected by the releases and
the potential impacts of these releases. A network of monitoring wells and temporary well points
has provided groundwater and soil quality data which form the basis for the determination of health
risks at the project site and surrounding area. Interim remedial actions have included the removal of
underground fuel and waste oil storage tanks and excavation and disposal of contaminated soil in
the vicinity of the tanks.

Following an initial health risk assessment using the ASTM Risk-Based Corrective Action Tier 1
methodology, soil gas samples were collected in March 1999 from four locations at the site and in
the surrounding area. The purpose of the sampling was to refine the health nisk assessment by
providing actual soil gas concentrations in the near-surface soils instead of relying on contaminant
fate and transport modeling. Site-specific physical and chemical soil data were also collected to
improve the determination of human health risks. The results of the sampling indicated the presence
of low but detectable concentrations of 17 chemicals in the soil gas samples. These data provided
input to a modified RBCA Tier 2 health risk model which considered all exposure pathways with
the exception of groundwater ingestion. The results of the modeling indicate that none of the
detected compounds exceed the Site-Specific Target Limits determined by the RBCA methodology.
The calculated cumulative individual excess lifetime cancer risk was determined to be 5.3 x 107,
significantly lower than the range of typically acceptable increased health risk criteria (10 to 10°%).
Similarly, the site-specific cumulative hazard index for non-carcinogenic compounds (0.0012) was
well below the acceptable criteria (1.0). . W} \/u
The data collected and the analysis performed at the site and surrounding areas over the period 1989 Wk dﬂfw‘s’v’
to present indicate that the source of petroleum and chlorinated hydrocarbons has been removed from - e &,u e
the site; the extent of groundwater affected by the release of petroleum hydrocarbons have been *" g N
determined; and the residual contaminants in soil, soil gas, and groundwater do not pose a significant

human health risk. The assumptions used in the analysis of health risks‘hazards, including

consideration of residential use, potential use of the site by children, and the possibility of unpaved

floors in buildings, reflect the conservative approach in assessing the potential health risks/hazards

at the site. The assumption that groundwater in the vicinity of the site would not be used as a

drinking water source is reasonable considering that there are no drinking water wells within 0.5

miles of the project site and that the area is served by a municipal water supply.

Given that calculated health risks/hazards related to exposure pathways of surface soil ingestion and .
dermal contact and inhalation of indoor and outdoor air are significantly below accepted health
risks/hazards thresholds and the conclusion that ingestion of groundwater is unlikely, the project site
should qualify for'case closure by Alameda County Department of Environmental Health as a “low
risk groundwater” site.

93383.05.952.wpd-6/4/99 -Y¥ -




REPORT ON SOIL GAS SAMPLING AND

HUMAN HEALTH RISK ASSESSMENT
670 98th Avenue
Oakland, California

INTRODUCTION

BASELINE Environmental Consulting was retained by the City of Oakland, Public Works Agency
to evaluate groundwater quality at 670 98" Avenue, Oakland (site) (Figure 1). In 1989 and 1990,
environmental investigations and interim remedial activities were conducted at the site. The result
of these investigations indicated that petroleum and chlorinated hydrocarbons had been released to
groundwater at and near the project site. Subsequent sampling confirmed the presence of these
compounds in the monitoring well network. An initial (Tier 1} analysis of the potential human health
risks associated with the presence and fate and transport of the compounds using the American
Society for Testing and Materials (ASTM) Risk-Based Corrective Action (RBCA) methodology was
performed. The results indicated that the highest concentrations of benzene and tetrachloroethene
detected in groundwater exceeded the risk-based screening Ievels (RBSLs) for acceptable individual
excess lifetime cancer risks in residential settings.

On the basis of these preliminary results, the decision was made to more accurately evaluate the near
surface conditions at the project site and vicinity to determine if assumptions made in the
preliminary health risk assessment were appropriate for determining the fate and transport of
compounds in the subsurface and expected levels of human exposure at the surface. Specifically,
additional investigation was proposed to characterize soil properties at the site and to obtain direct
measurement of contaminant concentrations in soil gas. The purpose of the collection of these data
was to refine the modeling of potential adverse human exposure in the areas of the most significant
concentrations of contaminants in groundwater. A work plan, describing the proposed investigation
and analysis, was submitted to the Alameda County Department of Environmental Health (ACDEH)
10 October 1998. Upon approval of the work plan, the proposed sampling was performed in March
1999. This report documents the results of the sampling and analysis of potential human health
risks/hazards.

BACKGROUND

The City-owned project site (Figure 2) at 670 98" Avenue was occupied by a Union 76 service
station from about 1947 through 1983. An old station building and an underground tank that
occupied the site were removed in 1966. During that same year, a new station building, two 10,000-
gallon underground gasoline tanks, and one 230-gallon waste oil tank were installed at the site. The
station building was demolished and the underground storage tanks were removed in 1983.'

'Subsurface Consultants, Inc., 1989, Preliminary Contaminated Soil Assessment, 8™ and Edes Avenues, Oakland,
California, 17 July.

98383-05.98a. wpd-6/3/99 -1-




In addition to the on-site source of subsurface petroleum contamination, an additional potential
source of contamination at the site was identified at 692 98" Avenue, located northeast of the site.
This property was occupied by a Richfield service station from about 1949 to 1963. In 1970, four
1,000-gallon underground fuel storage tanks were removed; the contents and former tank locations
are not known.”

In 1989, during the widening of 98" Avenue, workers encountered contaminated soil while
excavating a water line trench at the site. Soil samples collected from the trench were found to
contain up to 350 mg/kg total petroleum hydrocarbons (TPH).

In response to the identification of contaminated soils during road widening, a preliminary soil
investigation was conducted by Subsurface Consultants, Inc. Soil samples were collected from 14
soil borings. The highest concentrations of TPH were generally detected in soil samples collected
at or immediately below the groundwater table.

Previous Investigations

In 1990, Subsurface Consultants, Inc. further evaluated subsurface conditions and groundwater
quality at the site. Eleven soil borings were drilled, and six of the borings were completed as
monitoring wells (MW-1 through MW-5, and Well 18; Figure 2). Subsurface Consultants, Inc.
concluded that the former tank locations were the primary source of contamination at the site.
Groundwater samples were found to contain TPH, benzene, toluene, ethylbenzene, and xylenes
(BTEX), and chiorinated hydrocarbons. The chlorinated hydrocarbons were detected in monitoring
wells located upgradient of the former tank locations, suggesting that those might originate from an
off-site source. The analytical results of groundwater samples collected at the site are summarized
in Tables 1 and 2.

Subsurface Consultants, Inc. performed groundwater monitoring during the second and third
quarterly periods of 1990. The concentration of contaminants detected in groundwater samples from
each well varied from one quarterly period to the next. In general, elevated concentrations of
petroleum hydrocarbons were detected in groundwater samples collected from MW-1 and Well 18
(down- and/or crossgradient from the site), but none were detected in samples from MW-4and MW-
5 (up- and/or crossgradient from the site). Free petroleum product was detected in MW-1 at a
thickness of 0.52 feet on 4 October 1990. The report for the investigation concluded that a plume
of groundwater containing petroleurn hydrocarbons was migrating downgradient (westward) of the
site. Chlorinated hydrocarbons had been detected in samples from all wells. The source of
chlorinated hydrocarbons was not identified.

Contaminated soil was excavated from the area along the roadway under the direction of Subsurface
Consultants, Inc. Soil was excavated within five feet of the centerline of the trench and extended
to groundwater, approximately ten feet below ground surface. The former tank excavation backfill

Subsurface Consultants, Inc., 1990, Soil and Groundwater Contamination Assessment, Phase 2, 958" and Edes
Avenues, Oakland, Caiifornia, 10 Aprl.

08383-05.98a.wpd-6/3/99 -2-
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was removed until native soil was encountered, ten to 13 feet below ground surface. The soil was
treated by aeration and transported off-site for disposal. About 1,200 cubic yards of materials were
removed from the site. Soil samples were collected from the sidewalls and base of the excavation.
The analytical results indicated that residual concentrations of TPH ranging from 50 to 2,100 mg/kg
remained in the soil on-site.’

In 1990, Subsurface Consultants designed a groundwater extraction trench along the northwestern
side of 98" Avenue, across the street from the project site. The trench and associated piping were
installed as part of a proposed groundwater remediation system for collection and treatment of
groundwater affected by petroleum and chlorinated hydrocarbons in the area of the site. The system,
as designed, was to include a bioreactor system for treatment of groundwater extracted from the
trench. The bioreactor system was not installed and extraction of groundwater was never initiated.

Hydrogeologic investigation of the site was resumed in 1993 by Applied Geotechnology, Inc. (AGI).
Water level measurements were made monthly in April, May, and June 1993 from MW-1, 2, 3, and
4 and Well 18 (the location of well MW-5 had been paved over at this time, precluding sampling and
water level measurements of that well). Prior to the water level measurements, the tops of casings
of the wells had been surveyed relative to the City of Oakland Datum. During each water level
monitoring event, free product was detected in MW-1, ranging in thickness from 0.005 to 0.02 feet.

'The water level measurements indicated a consistent gradient directed to the northwest.*

On 15 April 1993, AGI collected samples from wells MW-2, MW-3, and Well 18. In
acknowledgment of contamination reflected by the observed presence of free product in monitoring
well MW-1, samples were not collected in this well. In April 1993, MW-4 was buried by fill and
was not accessible for sampling. The well was uncovered and subsequently sampled on 24 May
1993. The collected groundwater samples were submitted to CKY, Inc. laboratories for analysis of
total petroleum, aromatic, and chlorinated hydrocarbons. The results of the analyses indicated the
presence of total petroleum hydrocarbons and aromatic hydrocarbons in the sample from Well 18.
One chlorinated hydrocarbon compound, trichloroethene (TCE), was detected in MW-2. No
chlorinated hydrocarbon compounds were detected in any of the other samples (Tables | and 2).

In the report on the 1993 groundwater sampling event, AGI included an evaluation of potential on-
and off-site sources of chemical compounds detected in the samples collected from the groundwater
monitoring network for the project site. The report identified 39 sites within 2,000 feet of the project
site as potential sources of the release of industrial solvents. On the basis of proximity to the site
and position relative to groundwater flow direction, the report concluded that nine sites had a low
to moderate potential for being associated with the chlorinated hydrocarbons detected in
groundwater at and adjacent to the project site. The known waste oil tank at the project site and a

ISubsurface Consultants, Inc., 1990, Progress Report, Contaminated Soil Removal Utility Trench Alignment, 98™ and
Edes Avenues, Oakland, California, 13 December.

*Applied Geotechnology, 1993, Limited Phase I Environmental Assessmeni and Groundwater Monitoring, 670 and
692 98" Avenue, Qakland, Califorria, 11 August.
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suspected waste oil tank at 692 98" Avenue (located adjacent to and northeast of the site) were
included as two of the nine “low to moderate” potential sites.

In March 1995, BASELINE collected groundwater quality samples from monitoring wells MW-1,
MW-2, MW-3, and Well 18. Monitoring wells MW-4 and MW-5 could not be located at that time.
It was not known if the wells had been removed or covered by paving or fill. The groundwater
samples were analyzed for total petroleum hydrocarbons (as gasoline and diesel), BTEX, and
halogenated hydrocarbons. The results (Tables 1 and 2) of the analyses confirmed the presence of
petroleum-related compounds and chlorinated hydrocarbons.

In December 1996, BASELINE collected groundwater quality samples from monitoring wells
MW-1, MW-2, MW-3 MW-4, MW-5, and Well 18. The groundwater samples were analyzed for
TPH as gasoline and diesel, BTEX, and chlorinated hydrocarbons. Although groundwater samples
from all of the wells contained low levels of chlorinated hydrocarbons, the samples from cross-
gradient wells MW-2 and MW-5 were not found to contain detectable TPH and BTEX. A low level
of TPH as gasoline (0.79 mg/L) was detected in the upgradient well MW-4. Free product previously
observed in MW-1 in 1993 was not detected, and the downgradient wells (MW-1 and Well 18) were
found to have detectable levels of BTEX (Tables 1 and 2).°> In addition, the groundwater samples
were analyzed for nitrate, sulfate, and total iron to assess the relative activity of intrinsic
bioremediation processes. The intrinsic bioremediation indicator parameters collected during the:
December 1996 sampling event indicated that bioremediation processes within the aquifer beneath
the site were active.

In September 1997, 13 temporary well points (Figure 3) were installed in the vicinity of the project
site to determine the extent of groundwater affected by the release of petroleum and chlorinated
hydrocarbons. Groundwater sampling at the well points and previously installed monitoring wells
indicated the presence of petroleum hydrocarbons and/or BTEX (Tables 1 and 2) in groundwater at
the three down- to crossgradient wells (MW-1, MW-3, and Well 18) and at well points WP-5, WP-7,
WP-8, and WP-9. Detected levels of TPH as gasoline (TPHg) ranged from 0.076 mg/L at WP-5 to
8.6 mg/L at WP-8. TPHg was not detected at MW-2, MW-4, MW-5, WP-1, WP-2, WP-3, WP-6,
WP-10, WP-11, WP-13, and WP-14. TPH as diesel was detected in WP-9 at 0.14 mg/L. Although
the detected extractable hydrocarbon was quantified by the laboratory as diesel, the sample
chromatogram did not match the laboratory standard for diesel.

Benzene, ethylbenzene and xylenes were detected in the September 1997 groundwater samples from
wells MW-1 and Well 18; BTEX were detected in well points WP-7, WP-8, and WP-12 (Table 1).
Detected levels of benzene ranged from 0.0085 mg/L at Well 18 to 3.6 mg/L at WP-8. Detected
levels of toluene ranged from 0.0014 mg/L at WP-8 to 0.11 mg/L at WP-12; for ethylbenzene, from
0.0048 mg/L at Well 18 to 0.14 mg/L. at MW-1; and for xylenes, from 0.001 mg/l at WP-9 to 0.56
mg/L at MW-1. Although TPHg, benzene, ethylbenzene, and xylenes were detected in the initial

SBenzene concentrations in MW-1 and Well 18, and the xylene concentration in MW-1 exceeded the California
maximum contaminant levels (MCLs) for these constituents.

98383-05.982. wpd-6/3/99 -4 .




sample from MW-1, these compounds were not detected in the duplicate sample collected from this
well (Table 1).

Several chlonnated hydrocarbons (Table 2) were detected in the September 1997 groundwater
samples from each of the wells and well points. Trichloroethene (TCE) was detected in each of the
wells and well points except MW-5, WP-1, and WP-8, ranging in concentration from 0.0006 mg/L
at MW-4 to 0.029 mg/L at WP-2.

Notably, the September 1997 concentrations of TPHg and BTEX in groundwater at MW-1, MW-3,
and Well 18 had decreased significantly relative to the concentrations measured during the
December 1996 sampling event. For example, the reported TPHg and BTEX levels decreased by
two orders of magnitude {100 times) at Well 18. The trend of decreasing petroleum and aromatic
hydrocarbons at these downgradient positions was consistent with previous sampling results.

Initial Human Health Risk Assessment

Source Characterization and Potential Human Health Receptors

The site was the location of a former automobile service station from 1947 through 1983. This
former land use included the storage and dispensing of fuel from underground storage tanks, and a
waste oil tank. Operation of a vehicle maintenance area may also have occurred on the site. The past
land uses were described in a Phase I Environmental Site Assessment, completed in 1993.° The
distribution of petroleum, BTEX, and chlorinated hydrocarbons detected in soil, groundwater, and
soil vapor at the site indicates that these compounds may have been released from the tanks due to -
leaks or spills, and/or during fueling or maintenance operations. Residual contamination, primarily
chlorinated hydrocarbons, may also be present in groundwater underlying the site from off-stte
upgradient sources.

Portions of 670 98™ Avenue are currently used for commercial purposes (equipment rental company)
with paved areas for equipment storage and office space; the equipment rental company is fenced.
The adjacent areas are used for commercial purposes, including a gas station, and parking (along o8
and Edes avenues). The majority of these adjacent land uses are paved. Residential land uses are
also located along Edes Avenue and downgradient of the site. Minimal habitat with a lack of
vegetation, surface water, and wildlife were observed at and near the site during field investigations.
The site topography is relatively flat, while the regional topography slopes gently toward the west-
northwest.

Although there are some current commercial sites users, potential current and future exposure to
human receptors was assumed to be residential for purposes of the risk analysis to allow for
unrestricted use/development of the site and for protection of downgradient off-site residential areas.
The assumption of residential current and future land uses would also be protective of commercial
land uses. Future site uses are unknown. The risk analysis was also conducted assuming there

*AGS, 1993, op. cit..

98383-05.98a. wpd-6/3/99 -5-



would be no additional active remediation activities at the site. However, water quality data from
the site indicate that passive bioremediation is occurring at the site.

Site Characterization

Subsurface investigations, including previous soil and groundwater sampling, and soil vapor
sampling and analysis, as described in this report, provide the basis of the identification of the extent
of sotl and groundwater affected by the release of petroleum and associated aromatic hydrocarbons,
and chlorinated hydrocarbons at and near the site. Residual contamination was found to be
associated with surface soils (less than 3.3 feet bgs) (based on a limited number of samples),
subsurface soils (greater than 3.3 feet bgs), and groundwater. See Tables 1, 2, and 3 for summaries
of analytical results.

Risk Based Corrective Actions (RBCA) Methodology

The American Society for Testing and Materials RBCA approach’ is designed as a tiered approach
for defining health risks/hazards at affected sites and development of appropriate remedial actions,
as needed. Tier 1 of RBCA allows for the assessment of the potential human health risks/hazards
posed by residual soil and groundwater contaminants through 1) identification of potential sources
of contamination, 2) determination of potential exposure pathways, 3) comparison of site-specific
contaminant concentrations to risk based screening levels (RBSLs), and 4), and evaluation of
appropriate general corrective actions to ensure health protection, as needed.

The RBSLs established in the RBCA approach are based on assumed “typical” site conditions that
include estimated conservative assumptions regarding soil, groundwater, and atmospheric
conditions; conservative contaminant migration models; upper-bound estimates on exposure
parameters; and available toxicological data. RBSL values are considered to be “evergreen” and are
expected to change as new methodologies and parameters are developed. Site concentrations
evaluated under RBCA that do not exceed the RBSLs for anticipated exposure pathways are
generally considered not to pose a significant threat to human heaith and are not evaluated further
in the assessment. :

If site contaminants exceed Tier 1 RBSLs, a Tier 2 analysis may be conducted for those exposure
pathways that exceeded the Tier 1 RBSLS. In the Tier 2 analysis, site-specific data on the physical
properties of subsurface materials at the project site are used in the fate and transport modeling to
develop Site Specific Target Limits (SSTLs). The same exposure parameters, risk/hazard levels, and
calculations as used in the Tier 1 analysis are used in the Tier 2 analysis. Following the Tier 2
analysis, an evaluation is made of appropriate general corrective actions to ensure health protection,
if site contaminants exceed Tier 2 SSTLs. Site concentrations that do not exceed Tier 2 SSTLs for
anticipated exposure pathways are generally considered not {o pose a significant threat to human
health and are not evaluated further.

T American Society for Testing and Materials (ASTM), 1995, Standard Guide for Risk-Based Corrective Action

_ Applied at Petroleum Release Sites, E 1739-95.

98383-03.98a.wpd-6/3/99 -6-




Preliminary Risk Analysis

Following the completion of the last quarterly groundwater monitoring event in September 1997,°
the maximum groundwater concentrations of BTEX and chlorinated hydrocarbons from all
groundwater samples collected at and near the site in 1996 and 1997 (Tables 1 and 2), and reported
above laboratory reporting limits, were compared with modified ASTM Tier 1 Risk-Based Screening
Levels (RBSLs) that would be protective of human health for potential residential site users at the
one-in-one million excess lifetime cancer risk and hazard index of unity (1.0)° hazard levels for
volatilization into indoor and outdoor air. The following chemicals were evaluated in the
preliminary analysis: 1,1-dichloroethylene, benzene, 1,1-dichloroethane, cis-1,2-dichloroethene,
trans-1,2-dichloroethene, ethylbenzene, tetrachloroethene, toluene, 1,1,1-trichloroethane,
trichloroethene, and xylenes (o,m,p-tsomers combined).

Modified Tier 1 RBSLs

The Tier 1 RBSLs were initially only modified to account for shallower groundwater at the site than
was included in the default ASTM Tier 1 RBSLs. The depth to groundwater was set at six feet below
ground surface, the shallowest depth where groundwater was encountered at the site during
groundwater monitoring (Table 4).'° Modifying the RBSLs to account for shallower groundwater
at the site would result in slightly lower (more conservative) RBSLs than the default Tier 1 RBSLs.

Soil leaching to groundwater and groundwater ingestion was not included in the preliminary (and
subsequent) analysis as the quality of groundwater in the area of the project site is not suitable as a
drinking water source. A well survey completed in 1996 identified no drinking water (municipal)
wells within one-half mile of the 98" and Edes avenues. Industrial water supply wells were
identified at five locations within one-half mile of the site and irrigation wells were identified at six
locations within one-half mile of the site.!’ The depth of nearly all of the wells at these locations was
at least 120 feet bgs, although the depth of two of the wells was not stated, and another well was
indicated as only two feet bgs, which is assumed to be inaccurate. The municipal water supply for
the urban area of the project site is provided by a public utility, which delivers water from outside
the hydrogeologic area of the project site. Drinking water is expected to be provided from this
source in the future.

¥ BASELINE, 1997, op. cit.

% A one-in-one million excess lifetime cancer risk is often misconstrued as an expectation that one out of one million
people exposed will be stricken with cancer. In actuality, the carcinogenic risk is not an actual risk, but rather a mathematical
probability that an individual may develop cancer over a 70-year lifetime as a result of the exposure conditions evaluated.
The non-cancer hazard index is expressed as a ratio of the estimated exposure over a specified time period to a modified
toxicity vatue (called a reference dose) for a similar exposure period; if the exposure exceeds the reference dose, there may
be concern for non cancer adverse health effects under the exposure conditions evaluated.

“~

* The default is approximately ten feet below ground surface.

I' Alameda County Public Works Agency, 1996, Well survey for 98® and Edes, Oakland, California, 12 April.
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Based on this preliminary assessment, a comparison of the maximum concentration of benzene and
tetrachloroethene from groundwater samples collected in 1996 and 1997 with the modified Tier 1
RBSLs, indicated that these levels may represent health risks exceeding the one-in-one million
excess lifetime cancer risk level for the indoor air pathway (results not shown)."?

Although the designated risk level appeared to have been exceeded for that pathway, the fate and
transport modeling included in RBCA methodology is generally considered to be very conservative
and may significantly overestimate the actual exposure to contaminants volatilized from soil and/or
groundwater. Use of site-specific soil vapor data in lieu of estimating volatilization from soil and
groundwater samples improves the reliability of the fate and transport modeling.

The results of this preliminary risk analysis prompted the preparation of a work plan for a soil vapor
gas survey, collection of soil samples for analysis of soil parameters, and risk analysis update as well
as an evaluation of other potential human health exposure pathways, in addition to groundwater. This
work plan was submitted to and approved by the ACDEH on 21 October 1998.

HYDROGEOLOGY

The site is located on the East Bay Plain and is underlain by fluvial and alluvial fan deposits. The
fluvial deposits consist primarily of fine-grained sands, silts, and clays. The alluvial deposits consist
of a heterogeneous mixture of clay, silt, sand, and gravel. According to soil and well borings drilled
at the site, the subsurface materials encountered at the site consist primarily of silty and sandy clays
to depths of approximately 12 to 15 feet bgs. This is underlain by a gravelly sand that extends to a
depth of approximately 24 feet. The gravelly sand is underlain by interbedded clay, sandy clay, and
clayey sand layers. ‘

The regional groundwater gradient is west-northwest to the Bay, the direction of the ground surface
slope. Measurement of groundwater levels in wells at the site indicates that the localized gradient
is directed northwestward.!* The direction of groundwater flow indicates that wells MW-1, MW-3,
and Well 18 are located downgradient to crossgradient of the former tank locations; MW-2, MW-4,
and MW-5 are upgradient to crossgradient wells (Figure 3).

In the urban setting of the project site, surface water is conveyed by the municipal storm drain
system. Sheetflow runoffis collected in gutters and conveyed to subsurface storm drains. There are
no surface water channels or open water bodies at or in the vicinity of the project site.

2 Note that the preliminary risk evaluation did not include site classification and an assessment of nitial response
actions according to the ASTM guidelines (ASTM, 1995), since initial response actions, including groundwater monitoring
activities, had been completed at the site for several years, Source removal activities took place with removal of the tanks
in 1983.

3 Subsurface Consultants, Inc., 1990, Soil and Groundwater Contamination Assessment, Phase 2, 98 and Edes
Avenues, Oakland, California, 10 April.
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FIELD ACTIVITIES
Soil/Soil Vapor Sampling Activities

On 10 March 1999, four soil and soil vapor borings (Figure 4) were drilled for the purpose of
collecting soil and soil vapor samples by Veronix Inc. under the direction of a BASELINE field
geologist. A drilling permit was obtained from Alameda County Public Works Agency prior to the
commencement of drilling (Appendix A).

Soil Vapor Sampling

The soil vapor borings were made using direct-push technology. Under this technique a geoprobe
was advanced using hydraulic ram attached to pick-up truck. The probe was advanced to a depth
of 3.5 feet bgs. The probe was retreated a foot, exposing the soil from 2.5 to 3.5 feet bgs. One end
of clean Y-inch diameter polyethylene tubing was screwed into the base of the probe, through an air-
tight fitting, exposing it to soil vapor. The other end was attached to a vacuum pump that was used
to purge a minimum of three tube volumes prior to sampling. The tubing was then clamped off and
attached to a laboratory-prepared six-liter Summa sampling cannister. The valve on the cannister
was then opened to allow the cannister to fill slowly over a period of several minutes. The valve was
then closed and the labeled cannister was packed for transport to laboratory. The soil vapor samples
SG-1, 8G-2, SG-3, and SG-4 were submitted under chain-of-custody to Air Toxics Ltd. in Folsom,
California, a state-certified laboratory, for the analysis of aromatic hydrocarbons and chlorinated
hydrocarbons (EPA Method T014).

Upon completion of sampling, the geoprobe was removed from each soil vapor location, the boring
was sealed by backfilling with bentonite chips and hydrated with water. The soil vapor boring SG-1
was capped with an asphalt patch to match the surrounding asphalt surface. At the completion of
each boring, the geoprobe was decontaminated by washing it in a Alcanox solution and rinsed with
deionized water.

Soil Sampling

Soil borings were installed adjacent to soil vapor borings using direct-push technology using the
same technique described above. A four-foot long butyrate liner was inserted inside the geoprobe.
The probe with the liner was advanced to depth of three feet bgs. The liner was removed, and a
portion of the liner representing 2.0 to 2.5 feet bgs was separated and capped. The soil samples SG-
1, SG-2, SG-3, and SG-4 were submitted to Cooper Testing Laboratories in Mountain View,
California for analysis of bulk density, total porosity, moisture content, grain size analysis, and
organic carbon fraction.

Upon completion of sampling, the geoprobe was removed from each soil sample location, the boring
was sealed by backfilling with bentonite chips and hydrated with water. The soil vapor boring SG-
1 was capped with an asphalt patch to match the surrounding asphalt surface. The geoprobe was
decontaminated after completion of each boring by washing it in a Alcanox solution and rinsing with
deionized water.
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RESULTS
Analytical Results - Soil Gas

The laboratory report on analysis of the soil gas samples is presented in Appendix B. The results
of the analyses are summarized in Table 5. The analytical results indicated the presence of several
volatile and semi-volatile organic compounds in each of the soil gas samples above laboratory
reporting limits. Chloromethane [1.6to 4.0 parts per billion vapor (ppbv)], methylene chloride {0.72
to 1.3 ppbv), benzene (0.96 to 1.7 ppbv), toluene (4.1 to 5.0 ppbv), ethylbenzene (0.83 to 1.6 ppbv),
mp-xylene (3.0 to 6.1 ppbv), o-xylene (1.3 to 2.3 ppbv), 1,2, 4-trimethylbenzene (1.2 to 3.4 ppbv),
1,3-dichlorobenzene (0.91 to 3.4 ppbv), acetone (14 to 21 ppbv), and ethanol (36 to 72 ppbv) were
detected in all four of the soil gas samples. Freon 12 was detected in sample SG-2 (0.71 ppbv) and
Freon 11 was detected in SG-1 (1.9 ppbv). Styrene (0.85 ppbv) and 1,3,5-trimethylbenzene (0.92
ppbv) were identified in SG-4; styrene and 1,3,5-trimethylbenzene were also detected in SG-2 at
0.78 ppbv and 0.71 ppbv, respectively. Samples SG-2, SG-3, and SG-4 also contained 2-propanol
at concentrations ranging from 2.8 to 3.2 ppbv. Methyl ethyl ketone (also known as 2-butanone) was
detected in SG-1 (3.7 ppbv), SG-2 (3.8 ppbv), and SG-3 (2.9 ppbv). 4-ethyltoluene was also
reported in SG-4 (2.8 ppbv).

The highest concentrations of chloromethane (4.0 ppbv), methylene chloride (1.3 ppbv), toluene (5.0
ppbv), ethylbenzene (1.6 ppbv), mp-xylene (6.1 ppbv), o-xylene (2.3 ppbv), 1,2,4-trimethylbenzene
(3.4 ppbv), 1,3,5-trimethylbenzene (0.92 ppbv), styrene (0.85 ppbv), 1,3-dichlorobenzene (3.4 ppbv),
4-gthyltoluene (2.8 ppbv), ethanol (72 ppbv), and totuene (5.0 ppbv) were detected in SG-4. The
level of benzene was highest in SG-1 (1.7 ppbv); Freon 11 (1.9 ppbv) was also highest in SG-1.
Freon 12 and 2-butanone were highest in SG-2. The sample from SG-3 contained the highest levels
of acetone (21 ppbv) and 2-propanol (3.8 ppbv).

The highest reported levels of Freon 11, Freon 12, methylenechloride, benzene, ehtylbenzene,
methylethyl ketone, styrene, 1,3,5 - trimethylbenzene, 2-propanol, and 4 ethyltoluene were reported
as “estimated values” (J-values) by the laboratory. Thirty eight of the 56 positive results reported
by the laboratory were identified as J-values. The J-values reported for this project represent results
that indicate accurate identification of a compound that 1s present at concentrations below the
detection limit specified for the analytical method of the compound. The identity of the compound
is relatively certain but the concentration is uncertain. Therefore, the numerical value of the
concentration is reported as an estimated value. In accordance with recommendations of USEPA
on evaluation of qualified or coded laboratory results', the J-values were considered usable data for
the health risk assessment presented in this report.

Analytical Results - Soil Properties

The soil samples collected at each of the soil gas sampling locations were submitted to Cooper
Testing Laboratory for characterization of physical properties. The soil properties are summarized
in Table 6; the laboratory report is presented in Appendix C. Grain size analysis (including

WUSEPA, 1989, Risk dssessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual, December.
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hydrometer analysis) indicates that all of the samples were predominantly fine-grained (containing
37.6 to 49.4 percent clay and 28.2 to 33.7 percent silt) and are classified as dark brown to black clay
or sandy clay. The samples contained 17.9 to 33.4 percent sand with predominantly fine sand. The
dry density of the samples ranged from 96.5 to 106.9 pounds per cubic foot (pcf), averaging with an
average of 101.2 pef. The average porosity of the samples was 39.7 percent, reflecting the fine-
grained texture of the soil. The average moisture and organic content of the samples were 22.5 and
4.0 percent, respectively.

REVISED HUMAN HEALTH RISK ANALYSIS

With the additional work completed to characterize soil vapors and site-specific soil parameters, the
modified Tier 1 assessment was expanded to include surface soil ingestion, dermal contact, and
inhalation of vapors. The following chemicals were evaluated in surface soil (less than or equal to
3.3 feet bgs): benzene, toluene, ethylbenzene, and xylenes (Table 3). The revised human health risk
analysis for soil vapors, to account for volatilization from subsurface soil and groundwater to indoor
and outdoor air, was prepared separately, and is described below.

As in the preliminary risk analysis, potential current and future human receptors were assumed to
be residential, and a conservative approach using the maximum concentration of all chemicals
reported above the laboratory reporting limit in at least one soil sample (less than or equal to 3.3 feet
bgs) was included in the assessment. Only three samples of surface soil were identified as having
been collected at the site, since the subsurface investigations primarily focused on the source of the
contamination from the former underground storage tanks, located in the subsurface soil. A
conceptual site model showing the potential contaminant sources, transport mechanisms, exposure
pathways and potential receptors considered under the Tier 2 analysis (including soil vapor) is shown
in Figure 5.

Tier 2 Site Specific Target Limits

Modifications to account for site-specific conditions were made to the modified Tier 1| RBSLs
resulting in Tier 2 Site Specific Target Limits (SSTLs) in the revised risk analysis. The Tier 2
results were calculated according to the ASTM procedure.” These modifications included:

. Assuming 10 percent dermal absorption for all aromatic hydrocarbons and chlorinated
hydrocarbons'® 7;

'S Groundwater Services Inc (GSI), 1995-1997, Tier 2 RBCA Guidance Manual for Risk-Based Corrective Actions,
and Tier 2 RBCA Spreadsheet System and Modeling Guidelines, Version 1.01.

1511.8. EPA, 1998, Region 9 Preliminary Remediation Goals (PRGs) for 1998, 1998, Memorandum from Stanford
Smucker, US EPA Region IX, to PRG Table Mailing List, not dated.

' Department of Toxic Substances Control (DTSC), 1994, Preliminary Endangerment Assessment Guidance Manual,
Cal/EPA, January.
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. Including the most conservative toxicological data information from the following sources:
RBCA spreadsheet program,'® IRIS,"® Cal/EPA,* Cal/EPA Hot Spots Unit Risk and Cancer
Potency Values,?' and the U.S. EPA Preliminary Remediation Goals list.”> The most
conservative toxicological value that would contribute to the greatest calculated theoretical
risk or hazard was used;

. Use of the mean of site-specific soil parameters from four soil samples collected at the site
(porosity, soil density, moisture content, air content of soils, and organic carbon) (Table 6),
otherwise conservative default assumptions regarding subsurface characteristics were used in
the assessment; and

. SSTLs were calculated to be protective of both children and adults.

Results of the Tier 2 Analysis for Surface Soils

The maximum concentration of contaminants in surface soil (3.3 feet bgs or less) did not exceed Tier

2 surface soil SSTLs for any contaminant evaluated at the one-in- illion excess lifetime cancer

risk level or a hazard index of 1.0. The SSTL for benzene @wﬁch was above the

maximum shallow soil concentration of 0.94 mg/kg (Table 7). All garameters, calculations, and . B&CA
results are included in Appendix D. . Comgd

Tuv L Oddd o
By comparison, the SSTL for benzene, developed by the Ci Qhkland for residential surficial soil EACA Teev?
exposure scenarios in areas underlain by clayey silts wag . e City of Oakland benzene

SSTL developed for ingestion, dermal contact and inhalation of surface soils, comprising of sandy

silts, was 27 mg/kg.® The maximum site concentrations for benzene and all other reported

compounds were all below the City of Oakland SSTLs.

8 GIS, 1997, op. cit.

" Integrated Risk Information System (IRIS), 1998, Reviewed via the Internet, U.S. Environmental Protection
Agency, April.

® (alifornia Environmental Protection Agency (Cal/EPA), 1994, California Cancer Potency Factors: Update,
Memorandum from Standards and Criteria Work Group to all Cal/EPA Departments, Board, and Office, 1 November.

2 California Environmental Protection Agency (Cal/EPA), 1999, Hot Spots Unit Risk and Cancer Potency Values,
Reviewed via the Internet, April.

2 U.S. EPA, 1998, Region 9 Preliminary Remediation Goals (PRGs) for 1998, 1998, Memorandum from Stanford
Smucker, US EPA Region IX, to PRG Table Mailing List, not dated.

# Spence, L.R. and Gomez, M.M., 1999, Oalkland Riﬁk—Based Corrective Action: Technical Background Document,
prepared for the City of Oakland Public Works Agency, Environmental Services Division, May.
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Soil Vapor Risk Analysis

Detected soil vapors are assumed to have been derived from a combination of vapors from residual
contaminants in soil and groundwater underlying the site. All chemicals detected in at least one of
the four soil vapor samples above the laboratory reporting limit were considered in the screening
assessment. Estimated results (i.e., “J values™) were also included (Appendix D). Based on the soil
vapor results (Table 5), the following chemicals were included in the soil vapor risk analysis:
benzene, toluene, ethylbenzene, xylenes (combined isomers), dichlorodifluoromethane (aka, Freon
12), methyl ethyl ketone (MEK) (aka, 2-butanone), acetone, 1,3-dichlorobenzene, methylene
chloride, trichlorofluoromethane (aka, Freon 11), chloromethane, 1,2 4-trimethylbenzene, styrene,
1,3,5-trimethylbenzene, ethanol, 2-propanol, and 4-ethy! toluene.

The effective soil diffusivity, diffusive vapor flux, enclosed space air concentration, outdoor air
concentrations, dose and risk calculations were obtained from ASTM RBCA guidance.” The
maximum allowable vapor concentration for individual chemicals was then calculated by iteration
to achieve the acceptable risk/hazard level in indoor air and outdoor air. This maximum allowable
vapor concentration in indoor and outdoor air was then compared to the maximum soil vapor
concentrations from the four samples detected at the site.

The same excess lifetime cancer risk levels/hazard levels, current toxicity data, site-specific soil
characteristics considered in the preliminary risk evaluation were used in the calculation of soil
vapor SSTLs, otherwise conservative default assumptions regarding subsurface characteristics were
used in the assessment. Insufficient toxicity information was available for ethanol (aka ethyl
alcohol), 2-propanol (aka, isopropy! alcohol), or 4-ethyltoluene reported in soil vapor; these
compounds were further excluded from the assessment. Exclusion of these compounds should not
significantly affect the resulis as detected levels in soil vapor were very low. Selected conservative
assumptions included in the development of soil vapor SSTLs included the following:

. There is no building slab considered for the indoor air pathway (i.e., there is a dirt floor on a
hypothetic building located on the site) so any soil vapors could be transported into the
building. Capping the site, with maintenance of the cap, would act to attenuate volatilization;

. There is no capping on other portions of the site {outdoor air);

. There is no natural attenuation of contaminants over time;

. A building air exchange rate of 0.5 exchange per hour (indoor air) (actual building air
exchange rates may be higher);

. Children (ages 1-16) were selected as the human receptor. Use of children as the human
receptor is a conservative assumption, since it takes into account the lower body weight of
children. The children were assumed to have a body weight of 35 kilograms (kg), and inhale

* ASTM, 1995, op. cit.
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15 m* of air per day for 350 days per year for 16 years. As a comparison, SSTLs for adults
weighing 70 kg, and living on the site for 30 years, breathing 20 m’ per day for 350 days per
year are also presented in Table 7.

Appendix D presents a list of all parameters used in the risk calculations. Cumulative risk/hazard
calculations from exposure to all contaminants evaluated in soil vapors in indoor and outdoor air
(children), plus dermal contact, ingestion, and inhalation of surface soils with residual contaminants
(adults and children) were also calculated (Table 8).

Cumulative risk calculations are determined by summing risks from individual chemicals that are
known or suspected to cause cancer for each exposure pathway (indoor air, outdoor air, and dermal
contact, ingestion and inhalation of surface soils), and then summing the exposure pathways to
calculate the cumulative risk for a human receptor. Cumulative hazard calculations were similarly
made by summing hazard quotients from individual chemicals that are not known or suspected of
causing cancer, but may cause other health effects (non-carcinogens), for each exposure pathway,
and then summing the exposure pathways to calculate the cumulative hazard for a human receptor.

Results of the Tier 2 Analysis for Seoil Vapers

The maximum concentration of individual chemicals in soil vapor did not exceed SSTLs developed
to prevent exposures in indoor air for residential site uses (both children and adults) calculated at the
one-in-one million (10°°) excess lifetime cancer risk or hazard index of 1.0 level. In addition, the
maximum concentration of chemicals in soil vapor did not exceed SSTLs developed to prevent
exposure from soil vapors in outdoor air for residential site uses (Table 7). All parameters,
calculations, and results are shown in Appendix D and are summarized in Table 8. No soil vapor
SSTLs have been developed by the City of Oakland. The cumulative individual excess lifetime
cancer risk calculated for the project site and surrounding area (5.3x107) is below the applicable
threshold limits (1 x 10"®). The cumulative noncarcinogenic hazard index, 0.0012 is also well below
the applicable threshold limit (1.0). '

CONCLUSIONS

. The potential sources of releases of petroleum hydrocarbons, volatile organic compounds, and
chlorinated hydrocarbons, including former underground fuel and waste oil tanks, associated
piping, and 1,200 cubic yards of contaminated soil, have been removed from the project site.

. The groundwater monitoring network, including monitoring wells and temporary well points,
have adequately characterized the extent of groundwater affected by releases of petroleum
hydrocarbons and associated volatile organic compounds at and in the vicinity of the project
site.

. The TPHg and aromatic hydrocarbons (BTEX) levels measured in the monitoring well
network during the September 1997 sampling event indicate a continuing reduction in
concentration of these compounds at each of the wells. Detectable levels of BTEX were only
identified in MW-1 and Well 18. The decrease in concentrations at these locations over time
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probably reflects a combination of passive bioremediation of the compounds, diffusion and
dilution of the plume, and downgradient migration. Significantly, well points WP-11, WP-13,
and WP-14, which are located downgradient of MW-1, did not contain detectable levels of
TPHg or BTEX.

. The detection of relatively high TPHg and BTEX at well point location WP-8 in September
1997 may indicate the presence of an isolated area, or hot spot, of groundwater affected by the
petroleum hydrocarbons. The hot spot may represent a detached plume that has migrated from
an upgradient source, possibly the fuel tanks removed from the project site. Alternatively, the
hot spot may indicate a potential separate release of these compounds at or near the well point
location {which is currently a vacant lot); or it could be an aberrant data point.

. The detection of chlorinated hydrocarbons throughout the area of investigation does not
indicate an identifiable source for these compounds at the project site. These compounds have
been identified in groundwater samples collected upgradient, cross gradient, and downgradient
of the location of the waste oil tank (a potential source of chlorinated hydrocarbons) removed
from the project site. However, the widespread presence of these compounds in groundwater
appears to indicate a remote off-site, upgradient source of chlorinated hydrocarbons. The
highest levels of TCE (0.029 mg/L) and PCE (0.047 mg/L) were identified at upgradient
locations WP-2 and MW-4 (Figure 3). The highest total chlorinated hydrocarbon
concentrations were also detected in MW-4 (0.0497 mg/L) and WP-2 (0.0463 mg/L).

The maximum concentration of detected chemicals of concern in surface soil and in soil vapor
(from soil and groundwater sources) did not exceed their respective SSTLs for residential site
users at the established risk/hazard levels (one-in-one million excess lifetime cancer nisk for
carcinogens and a hazard index of 1.0 for non-carcinogens). Curnulative risk’hazard for all
pathways combined were also below the one-in-one million excess lifetime cancer risk and
hazard index of 1.0 level.

. Although determination of acceptable risk/hazard is ultimately a risk management decision,
action is generally warranted when cumulative health risks exceed a 1 x 10 (one-in-one ten
thousand) to 1 x 10°® (one-in-one million) individual excess lifetime cancer risk, or a hazard
index of 1.0. The calculated cumulative individual excess lifetime cancer risk (5.3x107) and
noncarinogenic hazard index (0.0012) for the project are well below the most conservative
acceptable risk criteria. Based on the data evaluated, the potential exposure of residential (and
commercial) site users to contaminants in surface soil or soil gas (soil ingestion and dermal
contact, and inhalation of indoor or outdoor air) would therefore not present an unacceptable
health risk or hazard using U.S. EPA’s guidelines. Additionally, the assumptions used in the
analysis of health risks/hazards were very conservative, including consideration of residential
use, potential use of the site by children, and the possibility of unpaved floors in building sites.

. No action to reduce potential human health risk/hazard is therefore warranted for the site to
protect site users from risks/hazards associated with exposure to contaminants in surface soil
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or soil vapor. However, for worker protection, any utility work or site construction activities
should be conducted by appropriately trained workers under a Site Health and Safety Plan.

Although the maximum levels of benzene and some of the chlorinated hydrocarbons in
groundwater detected from sampling points within the monitoring network have exceeded the
Maximum Contaminant Level for drinking water, there are no drinking water supply wells
within 0.5 mile of the project site. The RWQCB Interim guidance on Required Cleanup at
Low-Risk Fuel Sites (5 January 1996) establishes the absence of drinking water wells within
250 feet of a contaminant release as a criterion for “low risk groundwater sites.” Given that
the area of the site is served by a municipal water source, it is unlikely that any drinking water
supply wells would be drilled at or in the vicinity of the site. Furthermore, any new drinking
water supply wells would be required to be constructed with a minimum twenty-foot sanitary
seal, further reducing the potential that a drinking water supply well would be screened within
the uppermost water bearing zones. Therefore, the potential that groundwater affected by the
release of volatile and semi-volatile organic compounds in the vicinity of the project site
would be used as drinking water resource is low to negligible.

RECOMMENDATIONS

Following review of this report, the Alameda County Department of Environmental Health
should consider the closure of the 670 98" Avenue project site as a Leaking Underground
Storage Tank investigation. Given that calculated health risks/hazards related to exposure
pathways of surface soil ingestion and dermal contact and inhalation of indoor and outdoor
air are significantly less than unacceptable health risks/hazards and the conclusion that
ingestion of groundwater is unlikely, the project site should quallfy for closure as a “low risk
groundwater” site.

LIMITATIONS

The conclusions presented in this report are professional opinions based on the indicated data
described in this report. They are intended only for the purpose, site, and project indicated.
Opinions and recommendations presented herein apply to site conditions existing at the time of our
study. Changes in the conditions of the subject property can occur with time, because of natural
processes or the works of man, on the subject sites or on adjacent properties. Changes in applicable
standards can also occur as the result of legislation or from the broadening of knowledge.
Accordingly, the findings of this report may be invalidated, wholly or in part, by changes beyond
our control.
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GROUNDWATER SAMPLE LOCATIONS Figure 3
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SOIL VAPOR SAMPLING LOCATIONS Figure 4
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CONCEPTUAL SITE MODEL Figure 5
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TABLE |
SUMMARY OF ANALYTICAL RESULTS, GROUNDWATER
PETROLEUM AND AROMATIC HYDROCARBONS
670 98th Avenue, Oakland, California

(mg/L})
e e *;@t amowlORE S e Bl el
smp:m i Dae _ Gasoline! =mmmn Kerosene' | Motor OIl' | Grease' >sfﬁfmm§'ea= ‘rr‘“ ***‘5;1: ne | Xyl ”“f‘** Yotal Lead
Mw I 2/12/90 0.0551 0.100 - - ND 0.0608 0.0119 ND 0.0199 -
6/30/90 0.95/<0.05 <0.5 - - - <0.0005 <0.0005 <0.0005 <0.0005 -
10/4/90 2,940 <0.2 - - = 1.18 26.7 20 20.3 -
4/15/93 - - - - = = - - - -
3/31/95 5.9 A 2.3 - = 0.067 0.012 0.092 0.5 0.014
12/31/96 14 10% . - = 0.13 <0.025 0.47 2.0 -
9/22/97 2 <0.051/ <0.051/ <0.51/ = 0.035/ <0.0025/ 0.14/ 0.56/ -
<0.05 <0054 | <0054 <0.54  <0.0005 | <0.0005 |  <0.0005 |  <0.0005
MW-2 2/13/90 0.0351 0.160 - - ND ND ND 0.0013 0004 | -
6/30/90 <0.5/<0.05 <0.5 - - - <0.0005 <0.0005 <0.0005 <0.0005 -
10/4/90 0.0528 <02 - - - <0.0005 <0.0005 <0.0005 <0.0005 -
4/15/93 <1.0 <1.0 - - - <0.001 <0.001 <0.001 <0.001 -
3/31/95 <0.05 <0.05 <0.05 - - <0.0005 <0.0005 <0.0005 <0.0005 0.0042
12/31/96 <0.05 0.2%7 - - -- <0.0005 <0.0005 <0.0005 <0.0005 -
9122097 <005 | <0051 | <0051 | <051 | - <0.0005 <0.0005 | <0.0005 |  <0.0005 -
MW-3 2/13/90 ND 0.100 - - ND ND ND ND 0.0029 -
6/30/90 2.6/0.85 <0.5 - - - <(.0005 <0.0005 <0.0005 0.044 -
10/4/90 0.0429 <0.2 - - - <0.0005 <0.0005 <0.0005 0.0085 -
4/15/93 <1.0 <1.0 - - - <0.001 <0.001 <0.001 <0.001 -
3/31/95 1.6 . 0.5 - - <0.0005 <0.0005 <0,0005 0.0041 <0.003
12/31/96 0.38 0.6255¢ - - - <0.0005 <0.0005 <0.0005 0.00065 -
9/22/97 0.061 <0051 |  <0.051 <0.51 — <0.0005 <0.0005 <0.0005 <0.0005 -
MW-4 2/13/90 ND ND - - ND ND ND ND ND -
6/30/90 <0).5/<0.05 <0.5 - - e <0.0005 <0.0005 <0.0005 <0,0005 -
10/4/90 <0.020 <0.2 - - . <0.0005 <0.0005 <0.0005 <0.0005 -
5/24/93 <1.0 <1.0 - - - <0.001 <0.001 <0.001 <0.001 -
12/31/96 0.79 <0.05 - - - <0.0005 <0.0005 <0.0005 <0.0005 -
0/22/97 <0.05 <0.05 <0.05 <0.5 ~ | <0.0005 <0.0005 <0.0005 <0.0005 -
MW-5 2/13/90 ND ND - - ND ND ND ND ND =
6/30/90 <0.5/<0.05 <0.5 - - & <0.0005 <0.0005 <(.0003 <0.0005 -
10/4/90 <0.020 <0.2 - - = <0.0005 <0.0005 <0.0005 <0.0005 --
12/31/96 <0.05 <0.05 - - & <0.0005 <0.0005 <0.0005 <0.0005 -
9/22/97 <005 | <0.051 <0051 | <051 - | <0.0005 | <0.0005 <0).0005 <0.0005 -
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Table 1 - continned

‘WT L o S TslOle ) "é‘!'}'“’““ Peiies sty
- SampleID 3  Gasoline! | - %Mﬁﬁéﬁ,ﬁ&lﬂ? éﬁ_* © Grease' | Bemgene® | “rulue;;g_ | benenet | Xylenes! | Total Lead
Well 18 2/14/90 134 - 120 3.73 8.92 5.43 22 -
6/30/90 26/20 - - 0.66 0.47 0.18 2.0 -
10/4/90 4.9 - - 0.082 0.04 0.19 0.635 -
4/15/93 7 - - 0.440 0.180 0.340 1.6 -
3/31/95 1 1.9° - 0.19 0.01 0.35 1.3 0.016
12/31/96 18 - - 0.110° 0.0023° 0.10° 0.23° -
9/22/97 0.19 <0.051 <051 | -~ | 00085 | <0.0005 0.0048 0.0074 -
WPI-W 9/23/97 <0.05 <0.05 <05 | -  <0.0005 | <0.0005 |  <0.0005 |  <0.0005 =
WP2-W | 9/22/97 <0.05 <0.053 <0.53 - <0.0005 | <0.0005 |  <0.0005 |  <0.0005 =
WP3-W 9/22/197 |  <0.05 <0.051 <051 | - | <00005 | <00005 | <0.0005| <0.0005 -
WP5-W 9/22/97 |  0.076  <0.054 <0.54 - <0.0005 <0.0005 <0.0005 | <00005 | -
WPG-W 9/22/97 <0.05  <0.054 <0.54 - <0.0005 <0.0005 <0.0005 | <00005 | -
WP7-W 9/24/97 0.41 <0.051 <0.51 - 0.013 0.058 0.013 0.081 W
WP8-W 9/24/97 8.6 <0.051 <051 = 36 0.0014 0.016 |  0.0018 =
WP9-W 9/23/97 <0.05 <0.05 <05 | - <0,0005 <0.0005 <0.0005 0.001 -
WP10-W 9/23/97 <0.05 <0.05 <05 | - <0.0005 |  <0.0005 <0.0005 | <0.0005 =
WP11-W 012397 | <0.05 <0.053 <053 = <0.0005 |  <0.0005 <0.0005 |  <0.0005 =
WP12-W 9/23/97 | 098 <0.051 <0.51 = 0.097 o1 | em | 032 5
WPI3-W 9/24/97 <0.05 <0.051 <0.51 - <0.0005 |  <0.0005 <0.0005 |  <0.0005 | -
WP14-W 9/23/97 <0.05  <0.056 <056 | - <0.0005 |  <0.0005 |  <0.0005 | <0.0005 | -
Trip Blank 3/31/95 <0.05 = - = <0.0005 <0.0005 <0.0005 | <0.0005 -
9/22/97 <0,05 = - —~ = <0.0005 <0.0005 <0.0005 | <0.0005 =

EPA Test Method 8015 M.

EPA Test Method 8020/602.

Diesel mnge not reported by laboratory due to everlap of hydrocarbon ranges,
Laboratory repaorts that sample chromatogram does not résemble hydrocarbon standards.
Labormtory reports that hydrocarbon reported does not resemble diesel standard
Lsboratory estimaied concentration due to overlapping fucl patierns,

Laboratory reports hydrocarbon is in late dicsel range

Laborutory reports hydrocarbon s in early diesel mnge,

Surrogate recovery wias outside laboramtory QAMQC linis due 1o sample interference
Laboratory repons that compound is in e diesel range but its chromatogrmam does not have
1 pattern charseteristie of petroleum hydrocarbons,

Noteg: = = Constituent not analyzed or data not available,
<x % = Constituent not detected ot siated reporting limit,
ND = Constituent not detected; reporting limit unknown,
sx/iy = Duplicute sample.
%% = Bolded numbers indicate compounds identified nbove the level of detection,
1990 groundwater sumples collected by Subsurface Consuliants.
Monitoring well locations are shown on Figure 2.

R R ]

= =
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TABLE 2
SUMMARY OF ANALYTICAL RESULTS, GROUNDWATER
CHLORINATED HYDROCARBONS
670 98th Avenue, Oakland, California

{(mg/L)
e i aame e S e s denalld o L) et Dilromes o o R s Total -
o flmlg m;; . . 11 Dichlore- | gIgl Dichloro- o dkhlnmx\***?‘fﬂcln _ lrichiam- . chioro- Tmachlnm» - Chiorinated
oD Date 0 ethene . . ethane! | ethenel ' ethan N ethene! mﬁh:ine’&;“’:iw:ﬂhmﬁ‘” L mumﬁm‘ “Hgdr&naﬂmh:
MW-1 2/12/90 ND ND ND 0.0051 0.0118 0.009 0.0024 ND
6/30/90 <0.001 0.0041 <0,001 0.008 0.013 <0.001 0.0028 <0.001
10/4/90 <25 <25 <25 <25 25 <25 <2.5 <5
3/31/95 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 0.0 <0.01
12/31/96 <0.0005 0.0015 0.001 <0.0005 0.0009 <0.0005 <0.0005 <0.002 0.0034
9/22/97 <0.0005/ 0,0015/ 0.0011/ 0.0019/ 0.0056/ <0.0005/ 0.0018/ <0.003/ 0.0119/
<0,0005 <0.0005  <0.0005 0.00t  <0.0005 <0.0005  0.0091 <0.003 0.0101
TMW-2 2/13/90 0.0071 0.0049 ND 0.0116 0.0251 0.0079 0.0085 ND
6/30/90 0.0031 0.0051 0.0048 0.015 0.035 <0.001 0.016 <0.001
10/4/90 <0.0005 0.0024 <0.0005 0.0063 0.0187 <0.0005 0.0068 <0.0005
4/15/93 <0.001 <0.001 <0.001 <0.001 0.014 <0.001 <0,001 <0.00t
3/31/95 0.0017 0.0011 0.0014 0.0051 0.046 <0.001 0.022 <0.001
12/31/96 <0.0005 0.0006 <0.0005 0.0006 0.0076 <0.0005 0.0035 <0.002 0.0123
9/22/07  <0.0005  <0.0005  <0.0005 0.0017 0012 <0.0005 0.0063 <0003 0.2
TMW-3 21390 0.0057 ND ND 0.0171 0.0217 0.0692 0.0016 ND
6/30/90 0.0013 0.0021 0.0035 0021 0.026 <0.001 0.0062 <0.001
10/4/90 <0.0005 <0.0005 <0.0005 0.011 0.0245 <0.0005 0.0051 <0.0005
4/15/93 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
3/31/95 0.0022 <0.001 <0.001 0.018 0.018 <0.002 0.0041 <0001
12/31/96 <0.0005 <0.0005 <0.0005 0.005 0.0088 <0.0005 0.0015 <0.002 0.0153
9/22/97 <0,0005 <0.0005 <0.0005 0.0055 0012 <0.0005 00028 <0.003 0.0203
MW-4 2/13/90 ND ND ND 0.0018 0.0624 0.0153 0.0674 ND
6/30/90 <0.001 <0.001 <0.001 0.0027 0.003 <0.001 0.26 <0.001
10/4/90 <0.0005 <0.0005 <0.0005 0.0011 0.0028 <0.0005 00955 0.0007
5/24/973" <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
12/31/96 <0.0005 <0.0005 <0.0005 0.0017 0.0007 <0.0005 0.31° <0.002 0.3124
9/22/97 <0.0005  <0.0005  <0.0005 0.0021  0.0006 <0.0005 0.047° <0003 0.0497
TMW-5  2/1380 ND ND ND 0.0013 0.001 ND 0.0014 ND
6/30/90 <0.001 <0.001 <0.001 0.0013 <0.001 <0.001 0.0021 <0.001
10/4/90 <0.0005 <0.0005 <0.0005 0.0005 <0.0005 <0.0005 0.0007 <0.0005
12/31/96 <0.0003 <0.0005 <0.0005 0.0005 <0.0005 <0,0005 0.003 <0.002 0.0035
9/22/67 <0005 <0.0005  <0.0005 <0.0005 <0.0005 <0.0005 0.0019 <0.003 0.0019
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Table 2 - comtinted

ikl T Dialors o ket T R e TR " Mo
b e - ot e 3 e
te w-vi il'i ; H Eﬁ:%%ws b :IIEVM’ i wwwrmlf% P i{fmzéﬂ; S ethnm*m%“o”?]img‘m mgimtimn?*ﬁa k4 ii'hlnm?urm i vﬂc;:l]f;:m:
Well 18 2/14/90 ND ND ND ND ND ND ND ND
6/30/50 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0! <0.01 <0.01
10/4/90 <0.005 <0.005 <0.0005 0.009 0.091 <0.005 0.006 <0.0005
4/15/93 <0.001 <0.001 <0.001 <0.00} <0.001 <0001 <0.001 <0.001
331195 <0.01 <0.01 <0.01 <0.01 0.029 <0.01 0.01 <0.01
12/31/96 <0.0003 <0.0005 <0.0005 0.0021 0.011 <0.0005 0.0056 <0.002 0.0187
9/22/97 0.0007 <0.0005 <0.0005 0.0048 0.018 <0.0005 0,011 <0.003 0.0345
WPI-W 9/23197 <0.0005 <0.0005 <0,0005 0.001 <0.0005  <0.0005 0.0081 <0003  0.0091
WP2-W 912297 0.001 <0.0005 <0.0005 0.0053 0.029’ 20,0005 001 <0003 0.0463
WP3-W 9/22/97 <0.0005 <0.0005 0.0026 0.0043 0.0066 <0.0005 0.029° <0.003  0.0425
WPS-W  9/22/97 <0.0005 <0.0005 00019 <0.0005 0.01 <0.0005 0.015 <0.003 0.0269
_WP6-W 9/22/97 <0.0005 <0.0003 0.0031 0.0008 0.012 <0.0005 0.012 <0003  0.0279
WP7-W 9/24/97 <0.0005 0,007 0.0037 <0.0005  0.0033 <0.0005 0.0032 <0.003 0.0109
WPS-W 9/24/97 <0.0005 0.0014 0.0022 ~ <0.0005  <0.0005  <0.0005 <0.0005 <0003 0.0036
WPO-W 9123/97 <0),0005 0.0007 <0.0005 0.0012 0004 <0.0005  <0.0005 <0.003  0.0059
CWPIO-W 92397 <0.0005 <0.0005 <0.0005 0.0033  0.0077 <0).0005 0.0025 <0003 0.0138
CWPLI-W 92397 0.0017  <0.0005 <0,0005 0.012 0.02 <0,0005 0.0039 <0003 0.0376
CWPIZ-W  9/23/97 0.005 0,001 <0.0005 0.02" 0.0158  <0.0005 0.0021 <0003 0.0431
CWPI3-W 9/2497  <0.0005 C <0.0005  <0.0005 T 0.0026 0.0071  <0.0005 00017 <0.003 0.0114
WPI4-W  9/23/97 0.0012 T 00013 <0.0005 0.0094 0018  <0.0005 ~ 0.0026 <0003 0.0325
Trip Blank  3/31/95 <0.001 <0.001 <0.001 <0.001 <0001 <0.001 <0.001 <0.001 0.0345
9/22/97" <0.0005 <0.0005 <0,0005 <0.0005 <(,0005 <0.0005 <0.0005 0.0079 0.0079
Notes: - = Constituent not analyzed or data not available, ' EPA Test Method 8010/601 except where noted.
= Bolded numbers indicate compounds idemified above the level of ! Burrogate recovery wis outside of QA/QC limits due to matrix interference.
;Iuien:liun. 3 Walue tnken from EPA Test Method 8240,
<x.x = Constituent not detected at stated reporting limit, *  Laboratory reported that irichlorofluoromethane (0.0008 mg/L) was detected
xafix = Duplicate sample, above lnborntory reporting limits.

1990 groundwater samples collected by Subsurface Consultants.
WD = Constituent not detecied; reporting limit unknown.
Monitoring well locations are shown on Figure 2,
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TABLLE 4
GROUNDWATER ELEVATIONS, FLOW DIRECTIONS AND GRADIENT MAGNITUDES
670 98" Avenue, Oakland, California

: ;fj”?__l-'-;:?«'nf-jﬁ_.‘S:';”Z” ﬂw-z’w tw“a%g,mm mif,;r;iﬁw”ff_ ”Mw.s! b w;:u'm'* ‘ :

“}m* Dépt:h tnwgrﬂnnd- ne""h o ﬂrem- Depthto Ground- | Depth o Ground- Depth to Gmnﬂ- L
water | Ground ' 0 'Gm*imd=  water G‘rm_:}-»“w:trrh Ground-  water | .
W, zféwﬂw _water Elevation | wa | el Eievtion || vater | Elevation | wle' | Hevation .“"““'“‘T *.:'-.-;.mm

fe [&ggm i o e rrmﬁml;f;i”;” (?eetsi‘mtm.. L -

Bl ﬁrwme:“”-{?éﬁg (i *ﬁ‘né}”wmmffé P om%%? ?(‘;"?ffif

3/1/907 8.95 7.24 9,17 739 9.98 7.73 9.61 - 8.53 7.44 i~ ¥
3/6/907 8.55 7.64 8.78 7.78 9.60 8.11 9.23 - 8.11 7.86 .8 -
3/23/90° 9.17 7.02 9.35 7.21 10.20 7.51 9.80 - 8.73 7.24 - A
6/30/90 9.56 6.63 9.74 6.82 10.57 7.14 10.17 - 9.11 6.86 -t 8
10/4/90 10.23 5.96 10.17 6.39 10.98 6.73 10.59 - 9,50 6.47 = E
4/15/93° 8.47 7.73" 8.65 7.01 il - . - 8.06 7.91 3 X
5/24/93° 8.93 7.281° 9.10 7.46 9.88 7.83 - - 8.49 7.48 -4 b
6/24/93° 8.86 7.33%° 9.02 7.54 9.78 7.93 - - 8.40 7.57 5 =
3/31/95 7.47 8.75 7.67 8.89 - - - - 7.09" 888 | NS5W 0.002
12/31/96 6.41 9.77 6.62 9.92 8.15 10.25 7.18 10.17 6.01 9.94 |N55W 0.002
9/22/97 8.86 7.32 9.08 7.46 10.59 7.81 9.48 7.87 8.45 7.50 | N68W 0.002

Notes:  TOC = Top of well casing.
.- = Data not available. Monitoring well not accessible during elevation survey (SC1), elevition of top of casing =
17.35 feet above City of Oukland datum (revised 12 July 1996, Bues & Bailey),

Elevation of top of casing = 15.97 feet above City of Oakland datum (S3C1),15.95 feet

! Elevation of top of casing = 16.19 feet abave City of Gakland datum (SCI}, 16.18 feet (revised, determined by caleulating from revised TOC for MW-1 through MW-5),
{revised 12 July 1996, Bates & Bailey). 7 Growndwater datn collected by Subsurface Consultanis, Inc. (SCI1).
*  Elevation of top of casing = 16.52 feet above City of Oakland datum (SCI), 16.50 feel ' Groundwater Now direction and gradient magnitude not reported,
(revised 12 July 1996, Bates & Bailey). ®  Groundwater data collecied by Applied Geotechnology, Ine. (AGI).
' Elevation of rop of casing = 16.56 feet above City of Qukland datum (SCI), 16.54 feet % Free product detected, Reported groundwater elevation adjusted by AGI for presence of free
{revised 12 July 1996, Bates & Bailey). product
*  Elevation of top of casing = 17.71 feet above City of Oakland datum (SC1), 18.40 feet """ Monitoring wells were inaccessible.
(revised 12 July 1996, Bates & Bailey). 12 Slight petroleum odor and sheen,
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TABLE 3

SUMMARY OF ANALYTICAL RESULTS, SOIL
PETROLEUM AND AROMATIC HYDROCARBONS
670 98th Avenue, Qakland, California

(mg/kg)
ISamF . 5'” *v?jﬁé o wmgﬂh i égfﬂ’ﬁ - “&ﬂﬂlﬂﬁ i ;.:s ; o : .
D Date  (feet) . Disel &Gresse 1 Benme Xylenes
Soil Borings y
1 5/25/89 7V <10 <10 1% - - - -
10 1,100 = - 8.1 2.6 31 120
135 <10 - - 0.025  0.015  0.052 0.23
2 5/25/39 5 280 = - 3.1 17 12 72
9 1,100 - - 16 3 39 130
11 13,000 = - - - - -
3 5/25/89 4 20 - - .39 0.90 0.33 1.7
7 <10 5 - - - - -
10 260 - - 1.7 6.2 3.1 26
4 5/25/89 3 14 = - 0.83 11 0.71 3.6
9 150 - - 4.7 5.9 6.8 49
5 5/25/89 7 130 = - 4.7 17 13 58
10 930 - - /1 (32 (z/h" G
12 2,600 - - ~ - -
6 5/25/89 6 <10 - - <0.005  <0.005  <0.005  <0.015
9 45 - <50 1.1 1.2 22 16
7 5/26/89 3! 45 - - 3.7 6.0 2.6 14
9! 200 - - 5.2 83 2.9 16
8 5/26/89 7 <10 - - <0010  0.018 <0010  <0.020
9 120 - 1.5 0.27 4.7 -
9 5/26/89 8 <10 =S 0.017 <0010 <0010  <0.020
10 5/26/89 2 <10 = - <0.010  0.048  0.012 0.047
8 <10 - - <0010 012 <0010  <0.020
11 5/26/89 3 16 = - 0.94 1.9 0.48 2.5
8 150 - - 3.3 6.3 3.4 15
12, 5/26/89 4 <10 = - <0.010  0.046  <0.010  <0.020
8 440 <10 - - . -
10 310 % - 15 2.2 2.9 13 _
13 5126189 82 9,600 @'/ <50 (2 (0> o0’ @
13 78 = = - - - -
14 5/26/89 125' 730 " - - . - -
15 2/9/90 6 ND - - ND 0.003  0.004 0.006
9.5 0.737 16 - 0.75 8.32 9.25 49.0
105 566 1,540 - 591 260 962 519
16 2/9/90 4 ND - - ND 0.079 ND 0.005
7 0.641 62 > 0.4 2.13 1.43 8.06
11.5 10.2 5,650 = 13.1 81.9 253 146
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Table 3 - continued

98383-05.982 wpd-5/4/99

I Has TPHas TomiOD @ Etyl-
*2 EE b’lg &Giﬁ Emeaf; T nbluene bcnzﬂm.t 3}{ylenﬂs
l = % ND 0.007 ND ND
ND - ND 0.037 0.108 0.444
- = ND 0.007 0.038 0.135
. 19 2/9/90 10 ND - - ND 0.007 ND ND
20 2/9/90 9 ND = = ND 0.007 0.003 0.011
l 21 2/9/90 75  ND - ND 0.005 0.007 0.016
95 ND 16 ND ND 0.072 0.280 0.970
115 754 20 - ND 0.860 0.73 2.73
l 13 ND = ND 0.017 0.024 0.07
Monitoring Wells
l MW-1 2/7/90 8 ND - - 0329  0.007 0.070 0.130
105  ND 732 = 1.690 128 9.47 48.3
12 ND - - 0.072 0.004 0.006 0.002
l MW-2 2/7/90 6 ND = = ND ND ND ND
9’ ND 293 278 ND 0.355 0.81 3.98
12 ND - - ND ND 0.74 3.74
l MW-3 2/8/90 6 ND - - ND ND ND ND
9 14.4 352 840 ND ND 1.99 102
MW-4  2/8/90 45 ND —~ - ND ND ND ND
' 105 ND ND ND ND ND ND ND
13.5 ND —~ - ND ND ND ND
l MW-5 2/9/90 9 ND ND = ND ND ND ND
11 ND - = ND 0.003 ND ND
18 2/9/90 8 ND ” = ND 0.008 0.003 0.012
' 9.5 0.766 138 ND 0.333 1.39 2.63 11.5
11.5 0.703 - = 0.122 0.236 0.552 1.53
I Excavation Sidewall Samples®
SW-1 10/90 9 ND & L = = =
SW-2 10/90 12 81 = - - - - -
l SW.3 10190 10 430 = = = = -
SW-4 10/90 9 210 s - " - -
I NW-1 10/90 9 ND " - - - - .
NW-2 10/90 10 260 = = 2 = % -
NW-3 10/90 9 420 n s . —~ - =
l NW-4 10/90 9 50 = = s =
NW-5 10/90 9 83 - " - - - -
l WW-1'  10/90 9 2,000 - " - - .
l WW-2 10/90 9 140 > > L = =




Table 3 - continued

o
i “”‘35%3 :
e

w-@-.&'&i_:-.{.a.-.. - Sl

Somple Depth “mﬁﬁwmﬁnﬁ;g; éh_ﬁgi};”" '“fﬂ*’;:i;;w oo -
D pate @ ,,{ﬁ!ﬂt} ~ Gusoline  Diesel & Grease Benzene ulutﬂﬂ’::ih@ﬂ;m  Xytenes
Excavation Base Samples’
B-1 10/90 10 796 - - = & = L
B-2 10/90 135 1,700 - - - - - -
B-3 10/90 10 1,400 - - - = R .
B-4 10/90 10.5 - - - - -
Notes -- = Constituent not analyzed or data not available. ' Soil excavated from sample location.
<x.x = Constituent not detected at stated reporting Sample also analyzed for purgeable halocarbons
limit. {Method 8010); no compounds detected.
ND = Constituent not detected, reporting limit ' Collection date of excavation sidewall samples not
unknown. reported.

xx = Bolded numbers indicate compounds identified
above the level of detection 1982 and 1990 soil
samples collected by Subsurface Consultants, Inc.
Monitoring well and soil boring locations are shown
on Figure 2.
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TABLE 35
SUMMARY OF ANALYTICAL RESULTS, SOIL VAPOR
670 98" Avenue, Oakland, California

March 1999
R e e
- . llisew | ses | sed
i g’ | poby e | ppby g’ | ppby g

Freon 12 <3.5 0.71 3.6' <0.67 <34 <0.70 <35
Chloromethane 3.6’ 1.8 ar 1.6' 3.3 4.0 8.4
Freon 11 1 <0.68 <39 <0.67 <3.8 <0.70  <4.0
Methylene chloride 3.6 0.95' 3.3 0.72! 2.6 1.3 4.7'
Benzene 5.5 1.1 3.6' 1.2} 4.1' 0.96' B
Ethylbenzene 3.6 1.3 5.7 1.4 6.1 1.6' 6.9'
m,p-xylene 3.0 13 5.3 23 5.0 22 6.1 27
o-xylene 1.3 5.8' 2.1 9.2! 1.9' 8.4 2.3 10!
Styrene <0.71 <31 0.78! 3.4 <0.67 <29 0.85' .7
1,3,5-trimethylbenzene <0.71 <3.5 0.71! 3.6' <0.67 <33 0.92! 4.6
1,2 4-trimethylbenzene 1.2 6.1' 2.6' 13 2.0! 10! 3.4 17
1,3-dichlorobenzene 0.91' 5.6' 22! 13! 1.8' 1n' 34 21
Acetone 16 38 17 40 21 50 14 34
2-propanol <28 <7.0 2.8 7.1! 3.8 9.5' 3.2 8.0'
2-butanone (methyl ethy! ketone) kil 11! 38 1 2.9 8.8 <28 <§.3
4-ethyltoluens <2.8 <l4 <2.7 <14 <2.7 <13 2.8 14!
Ethanol 36 70 56 110 57 110 72 140
Toluene 4.1 16 4.8 18 4.9 19 5.0 19

Notes:  All samples were collected 10 March 1999 at 2.5 10 3.0
feet below ground surface with a 6-liter surmma canister.
ppbv = parts per billion vapor
pg/m’ = micrograms per cubic meter
Conversions: ppbv = ug/m’ x 24.45/molecular weight
(MW)
<x.x = Constituent not detected at stated reporting limit.
Baolded number indicate compounds identified above the
detection limit.

All other chemicals were identified below their respective

laboratory reporting limits or did not have concentrations.

These chemicals included Freon 114, vinyl chloride,
bromomethane, chloroethane, 1,1-dichloroethene, Freon
113, 1,1-dichloroethane, cis-1,2-dichloroethene,
chloroform, 1,1,1-trichlorosthane, carbon tetrachloride,
1,2-dichloroethane, trichloroethene, 1,2-dichloropropane,

983183-05.98a wpd-5/4/99

¢is-1,3-dichloropropene, trans-1,3-dichloropropene, 1,1,2-
trichloroethane, tetrachlorocthene, ethylene dibromide,
chlorobenzene, 1,1,2,2-tetrachloroethane, |,4-dichlorobenzene,
chlorotoluene, 1,2-dichlorobenzene, 1,2 4-trichlorobenzene,
hexachlorobutadiene, propylene, |,3-butadiene, carbon disulfide,
trans-1,2-dichloroethene, vinyl acetate, hexane tetrahydrofuran,
cyclohexane, 1,4-dioxane, bromodichloromethane, 4-methy|-2-
pentanone, 2-hexanone, dibromochloromethane, bromoform,
methyl tert-butyl ethet, and heptane. Detection limits ranged from
0.67 to 2.8 ppbv and 1.7 to 30 pg/m’.

See Appendix B for laboratory report.

Soil vapor sampling locations are shown in Figure 4.

! Estimated value by laboratory.

?  All samples analyzed by EPA method TG-14 GC/MS Full Scan.




TABLE 6

SUMMARY OF ANALYTICAL RESULTS, SOIL CHARACTERISTICS

670 98" Avenue, Oakland, California

March 1999

R
Sample ID SG-1 5G-2 5G-3 5G-4 NA
Depth (feet bgs) 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 NA
Porosity (%) 36.6 40.6 39.5 42.1 39.7
Moisture (%) 20.7 24.0 21.0 24.5 22.5
Dry density (pcf) 106.9 99.3 102.3 96.5 101.2
Dry density (g/cm’) 1.71 1.59 1.64 1.55 1.62
Air % (by calculation)’ 159 16.6 18.5 17.6 17.2
Percent organics’ 4.0 4.4 32 42 4.0

Notes: Analyses conducted by Cooper Testing Labs, Mountain View, California,

All samples were collected 10 March 1999 2.0 to 2.5 feet bgs

bgs = below ground surface

pcf = pounds per cubic foot

NA = Not applicable

Dry density (pcf) converted to dry density (g/cm’) by the following conversion:
See Figure 4 for sampling location

See Appendix C for laboratory report.

Used for risk analysis purposes.
Air % = % porosity - % moisture = % air
ASTM Method D2974

98383-05.98a, wpd-5/4/99

1 Ib/ft* =0.016018 glem’




TABLE 7
SITE SPECIFIC TARGET LIMITS (SSTLS) FOR SURFACE SOIL AND SOIL VAPOR
670 98th Avenue, Oakland, California

March 1999
BEEa i ni e e “?5 TSR e e
.ﬁgﬂg&x.}?*w%””“““ il -’-“géwm T e w»iw‘ﬂp_esM&nmxfm
A o e SRR e ..<.§-ﬁ:-... = e “"‘3:2“ V»_,,{{,,j.{.:
W i - .; , maﬂmémm- S
gan zz’gﬂu . (16 centration Concentration
E i “?.“i:"‘*‘ | ExceedSSTL?
a;.o-.o(ﬁ e -32'-3 Eea T
Gk o e e LR e s R
{W*iwiw{ﬁf@m - (mgkg) L
-
Surface Soil/ Ingestion, Inhalation and Dermal Contact
Benzene 2.0 NA NA 0.94 No
Toluene >RES NA NA 1.9 No
Ethylbenzene >RES MNA NA 0.71 No
Xylenes >RES MNA NA 3.6 No
SR '»o-?o;. pi ;;~_3£_?_'.3.;"" T : 3 Saiaa % e ¢ e L R e e
i SR e e O L SR Y g | R S s - +> ',,- S i S
R *‘59?-&w?o‘n§‘*'ﬁ;”:§°?;‘i-ﬁi.{ﬁﬁ 1%?&’ o “’pﬁﬂ' M %"m@iﬁbﬁ W ﬁppﬁv} 5.;: il e

Soil Vapors/ Inhalation of Indoer Air

Benzene NA 427 342 1.7 No
Toluene NA 9.97E+4 1.3E+5 5 No
Ethylbenzene . NA 2.55E+5 383E+45 1.6 No
Xylenes NA 1.86E+5 2.79E+5 8.4 No
Dichlerodifluoromethane NA 6.43E+4 9.65E+4 0.71 No
(aka Freon 12)

Methyl ethyl ketone (aka 2-  NA 3.34E+5 5.02E+5 38 No
butanone)

Acetone NA 8.06E+4 1.21E+5 21 No
1.3-dichlorobenzene NA 14E+3 2.1E+3 34 No
Methylene chloride (aka NA 1.03E+3 B.24E+2 1.3 No
dibromomethane)

Trichlorofluoromethane (aka NA 1.19E+5 1.78E+5 1.9 No
Freon 11)

Chloromethane (aka methyl ~ NA 7.73E+2 6.18E+2 4 No
chloride)

1,2 4-trimethylbenzene NA 1.34E+3 2.01E+3 34 No
Styrene NA 278E+5 4.17E+5 0.85 No
1,3,5-tnmethylbenzene NA 1.34E+3 2.01E+3 0.92 No

98383-05.98a.wpd-5/4/99




Table 7 - continued

7 L e Do Musioum
i - i?rinfmum Site. | Site
‘E ~Adult  C Cﬂnﬁgntrlﬁnn ~ Concentration
i . 2~§M_  Exceed SSTL?
s SR e K 3;_“‘ e 3”.;1-."': i _'xi_fh_‘_” S
E 5 ””th ::::E{S g** FM}wa_z f"‘?"v _‘t::..g_x'_':_--._’a

Sgil Vapors/Inhalation of Qutdoor Air

Benzene NA 4.58E+4 3.66E+4 1.7 No

Toluene NA 1.07E+8 1.6E+8 5 No

Ethylbenzene NA 2.73E+8 4.1E+8 l.6 No

Xylenes NA 1.99E+8 2.99E+8 8.4 No

Dichlorodifluoromethane NA 6.89E+7 1.O3E+8 0.71 No

{aka Freon 12)

Methyl ethyl ketone (aka 2-  NA 3.58E+8 5.38E+8 38 No

butanone)

Acetone NA 8.64E+7 1.3E+8 21 No

1,3-dichlorobenzene NA 1.5E+6 2.25E+6 34 No

Methylene chloride (aka NA L.IE+6 8.83E+5 1.3 No

dibromomethane)

Trichlorofluoromethane (aka NA 1.27E+8 1.91E+8 1.9 No

Freon 11)

Chloromethane (aka methyl NA B.28E+5 6.62E+5 4 No

chloride)

1,2 4-trimethylbenzene NA 1.43E+6 2.15E+6 34 No

Styrene NA 2.98E+8 4.47E+8 0.85 No

1,3,5-trimethylbenzene NA 1.44E+6 2.15E+6 0.92 No

NOTES: >RES indicates risk-based target concentration greater than constituent residual saturation value.
NA = not applicable
The most conservative SSTL for constituents that cause both carcinogenic and non-carcinogenic health effects
is included in this table.
See Appendix D for risk calculations.

98383-05.98a.wpd-5/4/99




TABLE 8
* CUMULATIVE HUMAN HEALTH RISKS/HAZARDS
670 98th Avenue, Qakland, California

March 1999
. ,:;:fﬁhvﬁuﬁﬁiéféﬁfzg;ﬁ:z?? e .:i"sé‘g
: ??&iﬂ'ﬂfﬁ'ﬂthr nygf i me Cancer Risk ~~ HazardIndex
Surface Soil/Ingestion and Dermal 42x107 0.0034
Contact'
Surface Soil/Inhalation' 6.3x 10* 0.00092
Soil Vapor/Inhalation of Qutdoor Air® 431x 10" 0.00000716
Soil Vapor/Inhalation of Indoor Air’ 4.62x 10* 0.00767
Cumulative Risk/Hazard 5.29x 107 0.0012
Notes: See Appendix I for risk calculations.

|
2

For adults and children
For children only (1-16 years)

98383-05 98a.wpd-5/4/9%




TO:

DATE :
PROJECT :

CTLi:

ENCLOSED:

REMARKS:

COOPER TESTING LABORATORY

LETTER OF TRANSMITTAL

Baseline Environmental
101 H Street, #L
Petaluma, CA 94952
Attn: Bruce

March 24, 1999
95357-19

351-002

Laboratory soil test data.

1951 Colony Street. Unit X

Mountain View. California 94045

Tel: 630 968-9472  FANX: 650 963-4223
email: cooper @ coepertestinglabs.com

Web Puge: http://iw ww.coopertestinglabs o,

COOPER TESTING LAB




DASELINE ) CHAIN OF CUSTODY RECORD § Tum-around Time
5900 Hollis Street, Suite D _ 1% Lab (ogp e
Emenyville, CA 94608 U—“—ﬁ BASELINE Contact Person _Kenln  O'fa
(510) 420-8686 Fax 7o7-762~527| <
Project No. Project Name and Location
- » /’A
7535717 |67° 78" fue  Ootlard (4
Somplen: (Signaturc) ' (g M ;
Sample 1D Dale Media | Depth Mo. of Dretee-
Mo, Station Contain- Remarks/ tien
e Lumits
st~ 2.0-3.4 |3-16-97 Cou| | 2005 ©
l
S6-% 2.0-3.€ !
S&-% 20-).85 | J|
Sb-H de-dS % v v 1
- |
L — L | —— -
IRedinguished by: (Signature) Date /Tme Received by: (Signatiire) Date | Tiie Conditions of Samples Upon Arrival
. Laboratory:
Relinquished by: {Signature) Date [/ Time Reccived by: (Sipnature) Date [/ Time Remarks:
Relinquished by: (Signature) Date  [Time Received by: (Signature) Datc  /Time

CONTIRODIT T2 ADAINA B30



MOISTURE DENSITY -

COOPER TESTING LABS

POROSITY DATA SHEET

The accuracy of the test results may be effected by the

small diameter (1.5"+-}. Diameter measurments varied quite

a bit.

Job # 351-002
Client Baseline
Project/Location 95357-19
Date 3/15/99
Boring # 8G-1 SG-2 5G-3 8G-4 ;Z
Depth (ft) 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5
Soil Type see see see see
sleve sieve sieve sieve
Specific Gravity 2.70 2.68 2.71 2.67
2.69
Volume Total cc 49 831 49.731 77.303 67.379
Volume of Solids 31.606 29.520 46,751 39.017
IVOlume of Voids 18.225 20.211 30.552 28.362
Void Ratio 0.577 0.685 0.654 0.727
Porosity % 36.6% 40.6% 39.5% 42.1% .7
Saturation 96.9% 93.9% 87.1% 90.0%
Moisture % 20.7% 24.0% 21.0% 24.5% 22.5%
Dry Density (pcf) 106.9 99.3 102.3 96.5 fof. 25
Remarks




Specific  Gravity
ASTM 9-854

e G

Eo

Job#: 351-002a Date:  03/16/29
Client: Baseline By: bC
Project: 95357-19

Boring: - SG-1 SG-2 SG-3 SG-4
Sample:

Depth, ft.: 2025 |2.0-25 |20-25 |2-25
Soil see

Classification: sieve

{visual)

Wt. of Pycnometer

Soil & Water, gm: 343.56 298.3 332.33 700.5

Temp. centigrade: 18 18 18 18

Wt. of Pycnometer

& Water, gm: 316.27 274.65 302.36 665.96

Wt. Dry Soil, gm: 43.37 37.7 47 .51 55.25

Temp. Correction

Factor: 1 1 1 1

Specific Gravity: 2.70 2.68 271 267 ERR

Remarks: The temperature correction factor is shown as 1 if the
weight of the pycnometer is taken from the lab
temperature correction curve,




Organic Content
ASTM D2974

R

Cooper Testing Lab

e

&so\.o?k/ E.E Ng

JOB NO.: 351-002

CLIENT: Baseline DATE: 03/15/99

PRQOJECT 95357.19 BY: DC

‘BORING: SG-1 SG-2 SG-3 SG-4

SAMPLE:

DEPTH, ft.: 2.0-25 2.0-25 |20-25 [2.0-25

SOIL CLASSIFICATION: see

{visual) sieve

SOIL, ORGANICS & DISH, gm:| 113.05 114.91 115.5 117.28

SOIL & DiSH, gm: 111.55 113.5 114.45 115.75

DISH, gm: 75.57 B82.76 83.14 80.93

SOIL, gm: 35.98 30.74 31.31 34.82 0

SOIL & ORGANICS, gm: 37.48 3215 32.36 36.35 0

% ORGANICS: 7.0 4.4 3.2 4.2 ERR
5,95




PARTICLE SIZE DISTRIBUTION CURVES

Tim

il

A

B L]

100
80 |—
RE =
70 | ! _ N
| i -
: i N \
& ol . J\"'"
w ] :
Z | \Di
w i }‘-s( .
E 50— N\
w \
& N '
5 ol i
NS
30— B
_f o
20/ |
o
L |
oI j i i
200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT CLAY
Qo 0.0 0.0 0.8 25 7.6 233 %37 282 37.6
O 0.0 0.0 3.5 4.8 5.1 115 w* 28.8 46.3
) 0.0 0.0 0.2 16 2.6 14.8 33,5 47.3
LL PL Dgs Dso Dso D30 D1s D10 Ce Cu
o} 0.302 0.0417 00144 0.0018
m| 0326 0.0132 0.0067
A 0.118 0.0133 0.0064
MATERIAL DESCRIPTION Uscs AASHTO
O black sandy CLAY
D black CLAY w/sand
A dark brown CLAY
Project No. 351-002 Client: Baseline Remarks:
Project: 95357-19 o)
[m]
o Source: SG-1 Elev./Depth: 2.0-2.5 A
0 Source; §G-2 Elev./Depth: 2.0-2 5
|4 Source: 5G-3 Elev./Depth: 2.0-2.5'
! PARTICLE SIZE DISTRIBUTION CURVES
.~ COOPER TESTING LABORATORY Plate




l PARTICLE SIZE DISTRIBUTION CURVES
5 .
2 s 2% s% &§§ 2 g 8% g Ef8
I soa[ - 1 T T =l [ .
5 | ]
TR | \\ :
l i T 1 ] . '~ é
80— i |3 | I ] "1?--.
L o] HENEnE AN R 1 N
[0
l o 60
Z t
- X
[ -
I = &0
w | hs
& \"-x
W 40— -
30
P .
l 10/—
l 200 100 10 1 01 0.01 0,001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES
' CRS. FINE CRS. MEDIUM FINE SILT CLAY
o 0.0 0.0 0.0 0.7 2.9 143 00 32.7 49.4
LL PL Dgs Dso Dso D3g D15 D10 Cc Cy
l QO . 0.107 0.0102 0.0052
. MATER!AL DESCRIPTION Uscs AASHTO
5 black CLAY wisand
l Froject No. 351-002 Client: Baseline “Remarks:
Project: 95357-19 o}
l o Source: SG-4
l [
PARTICLE SIZE DISTRIBUTION CURVES
l COOPER TESTING LABORATORY Plate




GRAIN SIZE DISTRIBUTION TEST DATA

llient: Baseline
roject: 95357-19
Project Number: 351-002

l Sample Data
ource: SG-1
ample No.:
lev. or Depth: 2.0-2.5' Sample Length (in./cm.):

ocation:
iescription: black sandy CLAY

igquid Limit: Plastic Limit:

USCS Classification: AASHTO Classification:
lesting Remarks: :

Mechanical Analysis Data

! Initial
ry sample and tare= 104.70

are = 0.00
iry sample weight = 104,70
ample split on number 10 sieve
Split sample data:
Sample and tare = 60.75 Tare = .00 Sample weight = 60.75
Cumulative weight retained tare= .00
Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finar

3/8 inch 0.00 100.0

# 4 0.80 99.2

10
30

3.50 96.7
3.40 91.3

40 4.80 89.1
50 7.40 84.9
4.70 73.3

9

ok ik Ak gk Gk

100 : 1
1

200 .40 €5.8

eparation sieve is #10

ercent -#10 based upon complete sample= 96,7

eight of hydrometer sample: 60.75
iygroscopic moisture correction:

I Hydrometer Analysis Data

Moist weight & tare 26,85
Dry weight & tare 26.16
Tare 11.90
l Hygroscopic moisture= 4.8 %
alculated biased weight= 59.92
Automatic temperature correction
. Composite correction at 20 deg C = -4.89

Meniscus correction only=

paecific gravity of solids= 2.7

pecific gravity correction factor= 0.989
Hydrometer type: 152H
I Effective depth L= 16.294964 -~ 0.164 x Rm

COCOPER TESTING LABORATORY




Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading : depth mm finer
l 0.50 18.0 44,0 38.6 0.0138 44.0 9.1 0.0587 63.8
1.00 ig.0 41.8 36.4 0.0138 41.8 9.4 0.0424 60.2
2.00 18.0 39.5 34.1 0.0138 39.5 9.8 0.0305 56.4
l 5.00 18.5 37.7 32.4 0.0137 37.7 10.1 0.0195 53.6
15,00 19.0 33.5 28.4 0.0136 33.5 10.8 ¢.011¢ 46.8
30.00 19.0 31.0 25.9 0.0136 31.0 1:.2 0.0083 42.7
. 60.00 19.0 29.2 24.1 0.0136 29.2 11.5 0.0060 39.7
120.00 20.0 26.5 21.6 0.0134 26.5 11.9 0.0042 35.6
240.00 20.0 25.0 20.1 0.0134 25.0 12.2 G.0030 33.1
430.00 20.0 23.8 18.9 0.0134 23.8 12.4 00,0022 31.1
1382.00 17.0 22.8 17.2 0.0140 22.8 12.6 0.0013 28.4
! Fractional Components
ravel/Sand based on #4
and/Fines based on #200
i COBBLES = % GRAVEL = 0.8 {% coarse = % fine = 0.8)
SAND = 33.4 (% coarse = 2.5 % medium = 7.6 % fine = 23.3)

% SILT = 28.2 % CLAY = 37.6

5= 0.30 Dgp= 0.04 Dsg= 0.01
0= 0.00

COOPER TESTING LABORATORY




GRAIN SIZE DISTRIBUTION TEST DATA

lient: Baseline
roject: 95357-19
Project Number: 351-002

' Sample Data
ource: SG-2
ample No.:
lev. or Depth: 2.0-2.5' Sample Length (in./cm.):

ocation: :
iescription: black CLAY w/sand
Wiquid Limit: Plastic Limit:
USC8 Classification: AASHTO Classification:
lesting Remarks:

Mechanical Analysis Data

! Initial

ry sample and tare= 105,70
are = 0.00

iry sample weight = 105.70
ample split on number 10 sieve

Split sample data:
Sample and tare = 57.60 Tare = .00 Sample weight = 57.60
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
I retained finer

3/4 inch 0.00 100.0

3/8 inch 1.70 98.4
' # 4 3.70 96.5

# 10 8.80 91.7

# 30 2.50 87.7
' ¥ 40 3.20  B6.6
= # 50 4.60 B4.4

# 100 7.90 79.1
I # 200 10.40 75.1

. Hydrometer Analysis Data

teparation sieve is #10

ercent -#10 based upon complete sample= 91.7

eight of hydrometer sample: 60.83
i:ygroscopic moisture correction:

Moist weight & tare = 27.47
Dry weight & tare = 26.63
Tare = 11,51

Hygroscopic moisture= 5.6 %
Calculated biased weight= 62.84
ntomatic temperature correction
r Composite correction at 20 deg C = -4.9
eniscus correction only=
pecific gravity of solids= 2.68
Specific gravity correction factor= 0.993
ﬁdrometer type: 152H

COOPER TESTING LABORATORY




' Effective depth L= 16.294964 - 0.164 x Rm

Elapsed

time, min

0.
1.00

I
5.
15.
30.
60,
120.
240.
480,
1382.

50

00
00
00
00
00
Q0
00
00
00

Temp, Actual

deg C reading

18.
18.
18.
18,
19.
19,
19,
20.
20,
20.
17.

52.
50.
48,
46.
41.
38.
35.
33.
30.
29.
27.

e ReReNeNoN® NN NN N®]
WHEMO&;WOoOOodEOo

Corrected KX

reading
46.
45,
42.
40.
36,
33.
30.
28.
25.
24,
21.

SN YR W N oy OOy

OC OO ODOO S

.0139
.0139
.0138
.0138
L0137
.0137
.0137
L0135
.0135
L0135
.0140

Rm

52.
50.
48.
46.
41.
38.
35,
33.
30.
29,
27.

WHE OO DMWO OO

Eff.
depth

~]
los]

O W oo o
s e e e

e
oo

- - L] - - .

MW NOoOhosO

e
el e as

Diameter

.0547
.0393
.0285
.0182
.0109
.0079
. 0057
.0041
.0029%
.0021
.0013

[oNeoNoNeReNeNeNe] C)C)Cbg

Percent
finer
73.
71.
o7.
64d.
57.
52.
47.
44,
40.
38.
34.

L B s (D 00~ s s D ]

Fractional Components

and/Fines based on #200
COBBLES =

iravel /Sand based on #4

% SAND

. SILT

Dgg= 0.

% GRAVEL = 3.5 (% coarse =
= 21.4 (% coarse = 4.8 % medium = 5.1
= 28.8 % CLAY = 46,3
33 Dgo= 0.01 Dgg= 0.01

COOPER TESTING LABORATORY

% fine = 3.,5)

% fine

= 11.5)




GRAIN SIZE DISTRIBUTION TEST DATA

.lient: Baseline
roject: 95357-19
Project Number: 351-002

' Sample Data
ource: 5G-3
ample No.:
lev, or Depth: 2.0-2.5' Sample Length (in./cm.):

ocation:
iescription: dark brown CLAY

igquid Limit: : Plastic Limit:

USCS Classification: AASHTO Classification:
'esting Remarks:

Mechanical Analysis Data

! Initial
ry sample and tare= 136.50

are = 0.00

iry sample weight = 136.50
ample split on number 10 sieve

Split sample data:

l Sample and tare = 57.43 Tare = .00 Sample weight = 57.43
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
3/8 inch 0.00 100.0
# 4 0.30 82.8
# 10 2.50 98.2
# 30 1.10 96.3
# 40 1.50 85.6
# 50 2.40 94.1
# 100 6.10 87.8
# 200 10.20 80.8

eparation sieve is #10

ercent -#10 based upon complete sample= 98.2

eight of hydrometer sample: 60.3
ilygroscopic moisture correction:

l Hydrometer Analysis Data

Moist weight & tare 28.94

Dry weight & tare 28.11

Tare 11.50
l Hygroscopic moisture= 5.0 %

alculated biased weight= 58.48
Automatic temperature correction
' Composite correction at 20 deg C = -4.9

mnun

Meniscus correction only=
pecific gravity of solids= 2.71
ipecific gravity correction factor= 0.987
ydrometer type: 152H
Effective depth L= 16.294964 - 0.164 x Rm

L COQPER TESTING LABORATORY




Elapsed

.50

l time, min
0

1.
.00

2
1 &

15.

30

l 60.

120.00
240.
480.

1382.

00

00
00
00
00

00
00
00

Temp, Actual
deg C reading
18.0 52.0
18.0 49.0
18.0 46.0
18.5 43.5
19.0 39.0
19.0 36.5
19.0 34.0
20.0 31.8
20.0 29.3
20.0 27.8
17.0 27.5

Corrected K

reading

4.6 0.0137
43.6 0.0137
40.6 0.0137
38.2 0.0137
33.9 0.0136
31.4 0.0138
28.9 0.0136
26.8 0.0134
24.3 0.0134
22.9 0.0134
21.9 0.013%9

Rm

52.
49.
46.
43.
39,
36.
34.
31,
29.
27.
27.

WO oOULOMmO OO

Eff.
depth

[y
o
O~ Wi h oW oo

Diameter Percent

mm finer
0.0542 78.7
0.0395 73.7
0.0288 68.6
0.0185 64.6
0.0110 57.1
0.0080 52.9
0.0057 48 .7
0.0041 45.3
0.0029 41.0
0.0021 38.6
0.0013 37.0

Fractional Components

!ravel/Sand based on #4

COBEBLES

iand/Fines based on #200

SAND
% SILT

0

.
®
n

It

o

19.0
33.5

% GRAVEL

(% coarse = 1.6

% CLAY

47.3

.12 Dgp= 0.01 Dgp= 0.01

COOPER TESTING LABORATORY

c.2 {% coar

% medium =

se =
2.6

% fine = 0.2)

% fine
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GRAIN SIZE DISTRIBUTION TEST DATA

'lient: Baseline
roject: 95357-19
Project Number: 351-002

l Sample Data

ource: S5G-4
ample No.:

lev. or Depth: Sample Length (in./cm.):
Location:

escription: black CLAY w/sand

igquid Limit: Plastic Limit:
USCS Classification: AASHTO Classification:

lesting Remarks:

Mechanical Analysis Data

! Initial
ry sample and tare= 151.90

are = 0.00

iry sample weight = 151.90
ample split on number 10 sieve

Split sample data:

l Sample and tare = 57.28 Tare = .00 Sample weight = 57.28
Cumulative weight retained tare= .00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
' retained finer
# 4 0.00 100.0
# 10 1.10 899.3
l # 30 1.30 97.1
# 40 1.70 86.4
# 50 2.70 84.6
' & 100 6.20 . 88.6
# 200 9.90 82.1
I Hydrometer Analysis Data

Separation sieve is #10
ercent -#10 based upon complete sample= 99.3
ieight of hydrometer sample: 60.32
ygroscopic moisture correction:
Moist weight & tare = 29.61
l Dry weight & tare = 28.72
Tare = 11.80
Hygroscopic moisture= 5.3 %
talculated biased weight= 57.71
utomatic temperature correction
Composite correction at 20 deg € = -4.9

lieniscus correction only=
Specific gravity of solids= 2.67
pecific gravity correction factor= 0.995
‘ydrometer type: 152H ‘
Effective depth L= 16.294%64 - 0.164 x Rm

L COOPER TESTING LABORATORY




lElapsed Temp, Actual Corrected K R Eff. Diameter Percent

time, min deg C reading reading depth mm finer
0.50 18.0 52.0 46.6 0.013% 52.0 7.8 0.0548 80.4
I 1.00 18.0 50.0 44.6 0.013% 50.0 8.1 0.039%¢6 77.0
2.00 18.0¢ 48.0 42.6 0.0139 48B.0 8.4 0.0285 73.5
5.00 18.5 45.0 39.7 0.0138 45.0 8.9 0.0185 £8.5
l 15.00 1¢.0 40.5 35.4 0.0137 40.5 9.7 0.0110 £61.0
30.00 19.0 38.0C 32.9 0.0137 38.0 10.1 0.0080 56.6
60.00 19.0 35,0 29.9 0.0137 35.0 10.6 0.0058 51.5
l 120.00 20.0 32.0 27.1 0.0136 32.0 11.0 0.0041 46.7
240.00 20.0 30.0 25.1 0.0136 30,0 11.4 0.0030 43,2
480.00 20.0 29.2 24.3 0.0136 29.2 11.5 0.0021 41.8
l 1382.00 17.0 28.0 22.4 0.0141 28.0 11.7 0.0013 38.7
Fractional Components
!ravel/Sand based on #4
and/Fines based on #200
COBBLES = : % GRAVEL =
i SAND = 17.9 (% coarse = 0.7 % medium = 2,9 . % fine = 14.3)
SILT = 32.7 % CLAY = 49.4

l85= 0.11 Dgp= 0.01 Dgp= 0.01

COOPER TESTING LABORATORY
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APPENDIX B

SOIL VAPOR LABORATORY REPORT



@AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY RE
Ce
s Vg D
Ro.
Bac,. 7
WORK ORDER #: 9903147 SELipg
Work Order Summary

CLIENT: Mr. Kevin O'Dea BILL TO: Same

Baseline Environmental Consultants

5900 Hollis Street, Suite D

Emeryville, CA 94608
PHONE: ‘ 707-762-5233 P.O.# NR
FAX: T07-762-5271 PROJECT # 95357-19 670 98th Ave, Oakland CA
DATE RECEIVED: 3/11/99
DATE COMPLETED: 3/24/99

RECEIPT

FRACTION # NAME TEST VAC./PRES.
OTA 5G- TO-14 1.5"Hg
024 SG-2 TO-14 0.5 "Hg
03A SG-3 TO-14 0.0 "Hg
0dA 5G-4 TO-14 1.0"Hg
03A Lab Blank TO-14 NA

CERTIFIED BY: ;Z/;: pd K-\(L, “}L, ' DATE:__Z/2 v(9%

Laboratory Director

Certification numbers: CA ELAP - 1149, NY ELAP - 11281, UT ELAP - E-217

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA 95630
(916) 985-1000 + (80D) 985-5955 « FAX (916) 985-1020

Page 1




AIR TOXICS LTD.
' SAMPLE NAME : §G-1
ID#: 9903147-01A

l EPA METHCD TO-14 GC/MS Full Scan
File Name: " e -1 g03i818 & R Date of Collection: 3/10/99
Dil. Fagtar: v o U 14 Date of Analysis: 3/18/99

' Det. Limit Det. Limit Amount Amount
Compound {ppbv) {uG/m3) (ppbv} (uG/m3)
Freon 12 0.71 3.5 Mot Detected Nat Detected

. Freon 114 0.71 5.0 Not Detected Not Detacted
Chloromethane 0.71 1.5 1.74d 36
Vinyl Chforide - 0.71 1.8 Not Detected Not Detected

' Bromomethane 0.71 2.8 Not Detected MNot Detected
Chioroethane 7707 o710 19 Not Detected  Not Detected
Freon 11 0.71 4.0 1.9J 114

' 1,1-Dichloroethene 0.71 28 Mot Detected Not Detected
Freon 113 0.71 55 Mot Detected Not Detected
Methylene Chloride 0.71 25 1.0J 36J
1,1-Dichloroethane o071 29 Not Detected ~ Not Detected

l cis-1,2-Dichloroathene 0.71 2.8 Not Detected Mot Detected
Chloroform 0.71 35 Not Detected Not Detected
1,1,1-Trichloroethane 0. 3.9 Not Detected Not Detected

' Carban Tetrachioride 0.71 4.5 Mot Detected Not Detected
Benzene T o071 23 170 7 sy T
1,2-Dichlorcethane 0.71 2.9 Nat Detected Not Detected

. Trichloroethene 0.71 3.9 Mot Detected Not Detected
1,2-Dichloropropane 0.71 3.3 Mot Detected Not Detected
cis-1,3-Dichloropropene 0.71 3.3 Not Datacted Not Detected
Tolwene T o7y T 27 a0 16

l trans-1,3-Dichicropropens 0.71 3.3 Mot Detacted Not Detected
1,1,2-Trichloroethane 0.71 3.9 Not Detected Not Detected
Tetrachloroethene 0.71 4.9 Mot Detected Mot Detected

l Ethylene Dibramide 0.71 5.5 Not Detected - Not Detected
Chlorobenzene T o717 33 Not Detected ~ Not Detected
Ethyl Benzene 0.71 3.1 0.83J 36J

' m,p-Xylene 0.71 3.1 3.0 13
o-Xylene 0.71 3.1 1.34J 584J
Styrene 0.71 3.1 Not Deteciad Not Detected

. 11,22 Tetrachlorosthane o717 ag Not Detected =~ NotDetected
1,3,5-Trimethylbenzene 0.71 3.5 Mot Detected MNot Detected
1,2,4-Trimethylbenzens 0.71 3.5 1.2J 6.14d
1,3-Dichlorobenzens .71 4.3 0.914 56J

' 1,4-Dichlorobenzene 0.71 43 Not Detected Not Detected
Chlorotoluene T T o7i T 37 Not Dstected ~ ~ ~ “MNot Detected
1,2-Dichlorcbenzens 0.71 4.3 Not Detacted Not Detected

' 1,2,4-Trichlorobenzene o071 53 Not Detected Not Detected
Hexachlorobutadiene 0.71 7.6 Not Detected Not Detected
Propylene 2.8 4.9 Not Detectad Not Detected

' 1,3-Butadiene 777 og T 63 Not Oetected Mot Datacted
Acetone 2.8 6.8 16 38

' Page 2




AIR TOXICS LTD.

SAMPLE NAME : §G-1
ID#: 9903147-01A

EPA METHOD TC-14 GC/MS Full Scan

File Nam_e:ﬂf; Tl ' go31818 Date of Coliection: 3/10/89 =
Dil. Factor; . -~ 1,41 Date of Analysis: 3/18/99 . .
Det. Limit Det. Limit Amount Amount
Compound {ppbv) {uG/m3}) {ppbv) (uG/m3)
Carbon Disulfide 28 89 Not Detected Not Detected
2-Propanol 2.8 7.0 Not Detected MNot Detectad
trans-1,2-Dichloreethene 2.8 11 Not Detected Not Detected
Vinyl Acetate 2.8 10 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.8 8.5 37d 11Jd
Hexane 7 28 i Not Detected = Not Detected
Tetrahydrofuran 28 8.5 Not Detected Not Datected
Cyclchexane 2.8 9.9 Net Detected Not Detected
1,4-Dioxane 2.8 10 Not Detected Not Detected
Bromodichloromethane 2.8 19 Mot Detected Not Detected
4-Methyt-2-pentanore 28 0 1270 Not Detected ~ Not Detected
2-Hexanone 2.8 12 Not Detected Not Detected
Dibromochloromethane 2.8 24 Not Detected Not Detected
Bromoform 2.8 30 Not Detacted Not Detected
4-Ethyltoluene 2.8 14 Not Detected Not Detected
Ethanol T 28 547 T - 70000
Methy! tert-Buty! Ether 2.8 10 Mot Detected Not Detected
Heptane 28 12 Mot Detected Not Detected

J = Estimated value.
Container Type: 6 Liter Summa Canister

Method
Surrogates % Recovery Limits
1,2-Dichloroethane-d4 107 70-130
Toluene-d8 87 70-130

70-130

4-Bromofluorobenzene 83

Page 3




AIR TOXICS LTD.
' SAMPLE NAME ; 5G-2
ID#: 9%03147-02A
EPA METHOD TO-14 GC/MS Full Scan

l File Name: ~ - = : 7 9031819 - ST Date of Collection: 3/10/99 *,
Dil. Factor; .7 -0 nit s 1.36 R ' Date of Analysis: 3/18/99 -

' Deat. Limit Det. Limit Amount Amount
Compound ] {(pphv) {uG/m3) {ppbv) {WG/m3)
Freon 12 0.68 3.4 0.71d 36J

l Freon 114 0.68 4.8 Not Dretected Not Detected
Chloromethane 0.68 1.4 1.84J 3.74J
Vinyl Chloride - 0.68 1.8 Mot Detected Not Detected

l Bromomethane 0.68 2.7 Not Detected Mot Detected
Chloreethane 70 068 18 Not Detected Not Detected
Freen 11 0.68 3.9 Not Detected Not Detected
1,1-Dichloroethene 0.68 27 Not Detected Not Detected

l Freon 113 0.68 53 Not Detectad Not Detected
Methytene Chlgride 0.68 2.4 0.95J 3.3J
1,1-Dichloroethane o8 28 Not Detected ~ Not Detected

l c¢is-1,2-Dichloroethene 0.68 2.7 Not Detected Not Detected
Chiloroform 0.68 3.4 Nat Detected MNot Detected
1,1,1-Trichloreethane 0.68 3.8 Naot Detected Not Detected

l Carbon Tetrachloride Q.68 4.3 Not Detected Not Detected
Benzene T T oes 22 7 i1J 7 T 3BY
1,2-Dichloroethane 0.68 2.8 Not Detected Not Detected

l Trichloroethens 0.68 3.7 Not Detected Mot Detected
1,2-Dichloropropane 0.68 3.2 Not Detected Not Detected
cis-1,3-Dichloropropene 0.68 3.1 Not Detacted Not Detected
Toluene 0T oss 7 26T ag’ T 11:

l trans-1,3-Dichloropropens 0.68 3.1 Not Detected Not Detected
1,1,2-Trichloroethane 0.68 3.8 Not Detected Not Detected

: Tetrachloreethene 0.68 47 Not Detected MNot Detected

' Ethylene Dibromide 0.68 53 Not Detected Not Detected
Chlorobenzene o8 82 Not Detected ~ ~ Not Detected
Ethyl Benzene 0.68 3.0 1.3J 5.7 .4

l m,p-Xylene 0.68 3.0 5.3 23
o-Xylene 0.68 3.0 21d 8.2J
Styrene 0.68 2.9 0.78J 344

l 1,1,2,2-Tetrachloroethane oss 47 Mot Detected =~~~ Naot Detected”
1,3,5-Trimethylbenzene 0.68 3.4 0.714d 36J
1,2,4-Trimethyibenzene 0.68 3.4 264J 134
1,3-Dichlarcbenzene 0.68 4.2 2.2J 13 J

l 1,4-Dichlorobenzene 0.63 42 MNot Detected Not Detected
Chlorotolugne T T 00T o8 36 Not Detected ~ Not Detected
1,2-Dichlorobenzene 0.68 4.2 Not Detected Not Detected

. 1,2, 4-Trichlorcbenzene 0.68 51 Not Detected Not Detected
Heaxachlorobutadiene 0.68 7.4 Mot Detected Not Detected
Propylene 2.7 4.8 Mot Detected Not Detected

' 13-Butadiens T o7 T R Noi Detacted ~ ~ ~ ~Not Datected
Acetone 2.7 B.6 17 40
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AIR TOXICS LTD.

SAMPLE NAME : §G-2
ID#: 9903147-02A

EPA METHOD TO-14 GC/MS Full Scan

File Name: R .0 ..-go31819 - o Date of Collection: 3/10/9g
Dil. Factor: =~ v 136 Date of Analysis: 3/18/99 :
Det. Limit Det. Limit Amount Amount
_Compound (ppbv) {uG/m3) {ppbv) (uG/m3)
Carbon Disulfide 27 B.6 Not Detected Not Detected
2-Propanol 2.7 6.8 28J 7.1J
trans-1,2-Dichloroethene 2.7 1" Not Detected Not Detectad
Vinyl Acetate 2.7 8.7 Not Detected Not Detected
2-Butanane (Methyl Ethyl Ketone) 2.7 8.2 38J 114
Hexane oo 27 7 g7 7 Not Detected ~  Not Detected
Tetrahydrofuran 27 8.2 Nat Detected Not Detected
Cyclohexane 27 9.5 Not Detected Mot Detected
1,4-Dioxane 2.7 10 Not Detected Not Detected
Bromodichleromethane 2.7 19 Not Detected Not Detected
4-Methyl-2-pentancne 7 27 1M Not Detected ~ Not Detected
2-Hexanone 27 11 Not Detected Not Detected
Dibromochloromethane 2.7 24 Not Detected Mot Detected
Bromoform 2.7 29 Not Detected Not Detected
4-Ethyltoluene 2.7 14 Not Detected Not Detected
Ethanol T 27 T - s6 - 110
Methyl tert-Butyl Ether ’ 2.7 10 Not Detected Not Detected
Heptane 27 11 Not Detected Not Detected
J = Estimated value.
Container Type: 6 Liter Summa Canister
Method
Surrogates % Recovery Limits
1,2-Dichloroethane-d4 : 111 70-130
Toluene-d8 95 70-130

4-Bromofluorobenzene 98 70-130
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AIR TOXICS LTD.

SAMPLE NAME : §G-3
ID#: 9903147-03A

EPA METHOD TO-14 GC/MS Full Scan

Page

B

File Name; - - SURL e Tg031820 Date of Collection: 3/10/99 -
Bil. Factor: e “1.34 . Date of Analysis: 3/18/99 .0~
Det. Limit - Det. Limit Amount Amount
Compound (ppbv} {uG/m3) {ppbv) {(uG/m3)
Freon 12 0.67 - 3.4 MNot Detected Not Detected
Freon 114 0.67 4.8 Not Detected MNot Detected
Chloromethane 0.67 1.4 1.6J 3.3J
Vinyl Chloride - 0.67 1.7 Not Detected Not Detected
Bromomethane 0.67 2.6 Not Detected Not Detected
Chloroethane T 087 18 Not Detected Mot Detected”
Freon 11 0.67 3.8 Not Detected Not Detected
1,1-Dichloroethene 0.67 2.7 Not Detected Not Detected
Freon 113 Q.67 5.2 Not Detected Not Detected
Methylene Chloride 0.67 2.4 0.72.J 286J
1,1-Dichloroethane 777 oe7 28 77 Not Detected ~~  NotDetected
cis-1,2-Dichloroethene 067 2.7 Not Detected Not Detected
Chioroform 0.67 a3 Not Detected Not Detected
1,1,1-Trichloroethane 0.67 7 Mot Detected Not Detected
Carbon Tetrachlaride 0.67 4.3 Not Detected Not Detected
Benzene 0007 067 22 T 120 0T T ey
1,2-Dichloroethane 0.67 2.8 Not Detected Not Detected
Trichloroethene 0.67 3.7 Mot Detected Not Detected
1,2-Dichloropropane 0.67 3.1 Not Detected Nat Detected
cis-1,3-Dichloropropens 0.67 3.1 Not Detected Mot Detected
Toluene oo 067 7 26 7 49 7 199 7
trans-1,3-Dichloropropene 0.87 3.1 Not Detected Mot Detected
1,1,2-Trichloroethane 0.67 3.7 Not Detected Nat Detected
Tetrachloroethene 0.67 4.6 MNot Detected Not Detected
Ethylene Dibromide 0.67 52 Mot Detected Not Detected
Chlorobenzene 77 067 31 Not Detected ~  Not Detected
Ethyl Benzene 0.67 3.0 1.4.4 6.14J
m,p-Xylene 0.67 3.0 5.0 22
o-Xylena 0.67 3.0 1.9J 8.4
Styrene 0.67 2.9 Not Detected Not Detected
1,1,2,2-Tetrachloroethane oer a7 oo Not Detected =~~~ Not Detected
1,3,5-Trimethylbenzene 0.67 33 Not Detected Mot Detected
1,2 4-Trimethylbenzene 0.67 33 204 10J
1,3-Dichlorobenzene 0.67 4.1 1.8 11J
1,4-Dichlorobenzene 0.67 41 Not Detected Mot Detected
Chloratoluene 777 o7 35 7 Not Detected =~~~ Not Detected
1,2-Dichlorobenzene 0.67 4.1 Not Detected Not Detected
1,2,4-Trichlorobenzene 0.67 5.1 Mot Detected Not Detected
Hexachlorobutadiene 0.67 7.3 Not Detected Not Detected
Propylene 2.7 47 Not Detectad Mot Detacted
1,3-Butadiene 7700 o7y 60 Not Detected ~ ~ Mot Datected
Acetone 27 6.5 21 50




AIR TOXICS LTD.

SAMPLE NAME : §G-3
ID#: 9903147-03A
EPA METHOD TO-14 GC/MS Full Scan

File Name: A ' 07 'g031820 L - Date of Collection: 3/10/99
Dil. Factor: o134 e ~ Date of Analysis: 3/18/99 *
Det. Limit Det. Limit Amount Amount
Compound {(ppbv) (uG/m3) {ppbv) {uG/m3)
Carbon Disulfide 2.7 8.5 Not Datected Not Detected
2-Propanol 27 6.7 3.84 95J
trans-1,2-Dichloroethene 2.7 11 Nat Detected Not Detected
Vinyt Acetate 2.7 9.6 Not Detected Not Detected
2-Butanone {Methyl Ethyl Ketone) 27 8.0 294 884
Hexane oo 27 @6 Not Detected Not Datected
Tetrahydrofuran 2.7 8.0 Mot Detected Mot Detected
Cyclohexane 2.7 9.4 Not Detected Not Detected
1,4-Dioxane 2.7 Q.8 Not Detected Not Detected
Bromodichloromethane 27 18 Not Detected Not Detected
4-Methyl-2-pentanone 27 "o Not Detected Mot Datected
2-Hexanone 2.7 11 Mot Detected Not Detected
Dibromochloromethane 2.7 23 Not Detected Not Detected
Bromoform 2.7 28 Not Detected Not Detected
4-Ethyltoluene 2.7 13 Not Detectad Not Detected
Ethanol T T 27 51T s 110 T
Methyl tert-Butyl Ether 27 9.8 Not Detacted Not Detected
Heptane 27 11 Mot Detected Not Detected

J = Estimated value,

Container Type: 6 Liter Summa Canister

Method

Surrogates % Recovery Limits
1,2-Dichloroethane-d4 111 70-130
Toluene-d8 85 70-130
101 70-130

4-Bromofiuorobenzens

Page
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AIR TOXICS LTD.
| SAMPLE NAME : SG-4
ID#: 9903147-04A
EPA METHOD TO-14 GC/¥S Full Scan

' File Name:. L 1 g031821 U R Date of Collection: 3/10/99
Dil. Factor: - T S . T BN Date of Analysis: 3/18/99 -

l Det. Limit Det. Limit Amount Amount
Compound {(ppbv) {uG/m3) (ppbv) (uG/m3)
Freon 12 0.70 35 Not Detected Mot Detected

' Freon 114 0.70 49 Mot Detected Not Detected
Chioromethane 0.70 1.5 4.0 8.4
Vinyl Chloride - 0.70 1.8 Not Detected Not Datected

l Bromomethane 0.70 .27 Not Detected Not Detected
Chloroethane 77T o707 19 Not Detected ~  Not Detected
Freon 11 0.70 4.0 Not Detected Not Detected
1,1-Dichloroethene C.70 2.6 Mot Detected Not Detected

l Freon 113 0.70 54 Not Detected Not Detected
Methylene Chloride 0.70 2.5 1.3J 4.7 J
1,1-Dichlorogthane 777 o707 29 77 Not Detected Mot Detected

' cis-1,2-Dichloroethene 0.70 2.8 Nat Detected Not Detected
Chloroform 0.70 3.4 Not Detected Not Detected
1,1,1-Trichloroethane 0.70 3.9 Not Detected Nat Detected

l Carbon Tetrachloride 0.70 4,4 MNot Detected Not Detected
Benzene 007 oyo 23 oe8d 0 319
1,2-Dichlaroethane 0.70 2.9 Nat Detected Mot Detected

' Trichloroethene 0.70 3.8 Not Detected Not Detected
1,2-Dichloropropane 0.70 33 Not Detected Not Detected
cis-1,3-Dichloropropene 0.70 3.2 Not Detected Not Detected
Toluene T T o707 2y 80 7 19

' trans-1,3-Dichloropropene 0.70 3.2 Not Detected Not Detected
1,1,2-Trichloroethane 0.70 3.9 Mot Detected Not Detected
Tetrachloroethene 0.70 4.8 MNot Datected Mot Detected

I Ethylene Dibromide 0.70 54 Mot Detected Not Detected
Chlorobenzene 70 o707 az Not Detected Mot Datected
Ethyl Benzene 0.70 3.1 164 6.9J

' m,p-Xylene 0.70 3.1 6.1 27
o-Xylene 0.70 3.1 23J 10J
Styrene 0.70 3.0 0.85J 3.74

I 1,1,2.2-Tetrachloroethane o707 48 7 Not Detected =~ Not Detected
1,3,5-Trimethylbenzene 0.70 3.5 0.92J 46J
1,2,4-Trimethylbenzene 0.70 35 3.4 17
1,3-Dichlorobenzene 0.70 42 34 21

l 1.4-Dichlorobenzene 0.70 4.2 Not Detected Not Detected
Chlorotoluene 77 o70 7 < A Not Detected " NotDetected
1,2-Dichlorobenzene 0.70 4.2 Not Detected Not Detected

I 1,2,4-Trichlorobenzene 0.70 5.2 Mot Detected MNot Detected
Hexachlorobutadiene 0.70 7.5 Mot Detected Nat Detected
Propylene 2.8 4.9 Not Detected Not Detected

I 1,3-Butadiene 77 28 7 63 Not Detected " Not Detected
Acetone 2.8 6.7 14 34

l Page 8




AIR TOXICS LTD.

SAMPLE NAME : 5G-4

1D 9903147-04A

EPA METHOD TG-14 GC/MS Full Scan

Fite Name: . v S 9031821 Date of Collection: 3/10/99
Dil. Factor: AR K- ArR i Date of Analysis: 3/18/99 "
Det. Limit Det. Limit Amount Amount
Compound {ppbv) {uG/m3) {(ppbv) {uG/m3)
Carbon Disulfide 2.8 8.8 Not Detected Not Detected
2-Propanal 2.8 6.2 32J 80J
trans-1,2-Oichioroethene 2.8 11 Not Detected Not Detected
Vinyl Acetate 2.8 99 Not Detected Not Detected
2-Butanane {Methy| Ethyl Katone) 2.8 8.3 Not Detected Not Detected
Hexane oo 28 77 w0 Not Detected ~  NotDetected
Tetrahydrofuran 2.8 8.3 Mot Detected Not Detected
Cyclohexane 2.8 9.7 Not Detected Not Detected
1,4-Dioxane 2.8 10 Not Detected Not Detected
Bromodichloromethane 28 19 Not Detected Not Detected
4-Methyl-2-pentanone 28 0 12 Not Detected ~~  Not Detected
2-Hexanong 28 12 Not Detected Nat Detected
Dibromochloromethane 2.8 24 Not Detected Not Detected
Bromoform 2.8 29 Not Detected Not Detected
4-Ethyltaluene 28 14 284 14 J
Ethanol oo ag T 537 T 7200 T 140 "
Methyl tert-Butyl Ether 28 10 Not Detected Not Detected
Heptane 2.8 12 Not Detected Not Detected

J = Estimated value.

Container Type: 6 Liter Summa Canister

Method

Surrogates % Recovery Limits
1,2-Dichloroethane-d4 116 70-130
Toluene-dg 95 70-130
104 70-130

4-Bromofluorobenzene

Page
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AIR TOXICS LTD.
I SAMPLE NAME : Lab Blank
ID#:; 9903147-05A

' EPA METHOD TO-14 GC/MS Full Scan
Fite Name: - Sy 9031804 < o f‘f. ‘ Date of Collection: NA
Dil. Factor: SU00 0 et SEE AU Date of Analysis: 3/18/99

I Det. Limit Det. Limit Amount Amount

_ Compound (ppbv) {uG/m3}) {ppbv) {uG/m3)

Freon 12 0.50 2.5 Not Detected Not Detected

l Freon 114 0.580 3.6 Not Detected Not Detected
Chloromethane 0.50 1.0 Not Detected Not Detected
Vinyl Chloride - 0.50 1.3 Not Detected Not Detected

I Bromamethane 0.50 2.0 MNot Datected Not Detected
Chloroethane T os0 137 Not Detected ~  Not Detected
Freon 11 Q.50 2.9 Not Detected Mot Detected

I 1,1-Dichlaroethene 0.50 2.0 ‘Not Detected Not Oetected
Frean 113 0.50 3.9 Not Detected Not Detected
Met_hylene phloride 0.50 1.8 Mot Detected MNot Detected
1,1-Dichlorogthane ose 21 Not Detected =~ Mot Detectad

I cis-1,2-Dichloreethene 0.50 20 Not Detected Not Detected
Chlaroform 0.50 2.5 Not Detected Not Detected
1,1,1-Trichloroethane 0.50 2.8 Not Detecled Not Detected

I Carbon Tetrachloride 0.50 3.2 Not Detected Not Detected
Benzeme 7 os0 - 1.6 Not Detected ~ Not Detected
1,2-Dichioroethane 0.50 2.1 Not Detected Not Detected

I Trichloroethene 0.50 27 Not Detected Not Detected
1,2-Dichloropropane 0.50 2.3 Not Detected Not Detected
cis-1,3-Dichloropropene 0.50 2.3 Not Detected Not Detected
Toluene T os0 19777 Not Detected ~ Not Detected

I trans-1,3-Dichloropropene 0.50 23 Mot Detected Not Detected
1,1,2-Trichloroethane 0.50 2.8 Not Detected Not Detected
Tetrachloroethene 0.50 3.4 Not Detected Not Detected

| Ethylene Dibromide 0.50 39 Not Detected Not Detected
Chlorobenzene 050 23 Not Detected " Not Detected
Ethyl Benzene 0.50 2.2 Nat Detected Not Detected

I m,p:Xerne 0.50 22 Not Detected Not Detected
o-Xylene 0.50 2.2 Not Detected Not Detected
Styrene 0.50 2.2 Not Detected Mot Detected

l 1,1,2,2-Tetrachlorogthane os0 - T Nof Detected =~~~ Not Detected”
1,3,56-Trimethylbenzene 0.50 2.5 Not Detected Not Detected
1,2,4-Trimethylbenzene Q.50 25 MNot Detected Not Detected
1,3-Dichlarobenzene 0.50 3.1 Not Detected Not Detected

l 1,4-Dichlorobenzene 0.50 31 Not Detected Not Detecled
Chlorotoluene 7 os0 26 7 Not Detected ~ ~ ~ Not Detected
1,2-Dichlorobenzene 0.50 3.1 Not Detected Not Detected

I 1,2,4-Trichlorobenzens 0.50 3.8 Nat Detected Not Detected
Hexachlorobutadiene 0.50 5.4 Mot Detected Not Detected
Propylene 2.0 3.5 Not Detected Not Detected

l 1,3-Butadiene 70 20 a5 Nof Detected =~ Not Detected
Acetone 2.0 4.8 MNot Detected Not Detected

' Page 10




AIR TOXICS LTD.

SAMPLE NAME : Lab Blank
ID#: 9903147-05A

EPA METHOD TO-14 GC/MS Full Scan

File Name: = % S g03IB04 Date of Collection: NA
Dil. Factor: =i e l00 T Date of Analysis: 3/18/99 -

Det. Limit Det. Limit Amount Amount
Compound | {ppbv} {uG/m3) (ppbv) {uG/m3)
Carbon Disulfide 20 6.3 Not Detected Not Detected
2-Propanal 20 5.0 Not Detected Not Detected
trans-1,2-Dichloroethene 2.0 8.1 Not Detected Not Detected
Vinyl Acetate 2.0 7.2 Not Detected Not Detected
2-Butanone (Methyl Ethyl Ketong) 2.0 6.0 Not Detected Not Detacted
Hexane oo 20 7 72 Not Detected ~~  Not Datected
Tetrahydrofuran 2.0 6.0 Not Detected MNot Detected
Cyclochexane 2.0 7.0 Not Detected MNot Detected
1,4-Dioxane 2.0 7.3 Not Detected Not Detected
Bromodichloromethane 2.0 14 Naot Detected Mot Detected
4-Methyl-2-pentancne 77 20 7 83 Mot Detected ~  Not Detected
2-Hexanone 20 83 Not Detected Not Detected
Dibromochioromethane 2.0 17 Not Detected Not Detected
Bromoform : 2.0 21 Mot Detected Not Detected
4-Ethyltoluene 2.0 10 MNot Detected Mot Detected
Ethanol o 20 38 Not Detected = Not Détected”
Mathyl tert-Butyl Ether 2.0 7.3 Not Detacted Not Detected
Heptane 2.0 8.3 Not Detected Not Detected
Container Type: NA

Method

Surrogates % Recovery Limits
1.2-Dichloroethane-d4 100 70-130
Toluene-d8 87 70-130
4-Bromofluorobenzene 78 70-130

Page
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APPENDIX C

SOIL PROPERTIES LABORATORY REPORT




APPENDBIX D

RISK ANALYSIS FOR HUMAN HEALTH




RBCA TIER 1/TIER 2 EVALUATION Output Table 1
Site Nama: 670 968th Avernue Job Identification:  93343-F1 Sofiware: GSI RBCA Spreadsheel
Site Location: Oakland Date Completed: 4/29/39 Version: 1.0.1
Completed By: .Julie Pettijohn
NQTE: values which differ from Tier 1 default values are shown in bold italics and undedlined.
Expostre Residential Commaercialindusirial Surface
Parameter  Definition {Units) Adult [1-6yrs) {1-16 yrs) Chronic Constrctn Parameters Definition (Units) Residential  Constrctn
Alc Averaging time for carcinogens {yr) 70 A Contaminated soil area {cm*2) 2.2E+06
ATN Averaging time for non-tarcinogens (yr) 30 6 16 25 1 w Length of affect, soil parallef to wind (em) 1.5E+03
Bw Body Weight (kg) 70 15 35 0 W.gw Length of affact. soll parallel to groundwater {
ED Exposure Duration {yr) 30 -] 16 25 1 Uair Ambient air velocity in mixing zone {cm/s) 23E+02
t Averaging time for vapor flux (yr} 30 25 1 delfta Air mixing zone height {cm) 2.0E+02
EF Exposure Frequency (days/yr) 350 250 180 Lss Thickness of aflected surface soils {cm) 1.0E+02
EF.Darm Exposure Fraquency for darmal exposure 350 250 Pe Particulate areal emission rate (g/cm™2/s) 6.9E-14
IRgw Ingestion Rate of Water (L/day) 2 1
IRs Ingestion Rate of Soil {mg/day) 100 200 50 100
IRadj Adjusted soil ing. rate (mg-yrikg-d) 1.1E+02 94E+01 Groundwate Definition (Units) Value
1Ra.in Iinhalation rate indoor {m*J/day) 15 20 delta.gw Groundwater mixing zone depth {cm}
[Ra.out Inhalation rate ouldoer {m*Y¥/day) 20 20 10 1 Groundwater infiltration rate (crmdyr)
SA Skin surface area (dermal) (cm*2) 5.BE+03 2.0E+03 5.8E+03 5.8E+03 Ugw Groundwater Darcy velocity {emiyr)
SAadj Adjusted dermat area (e 2-yrfkg) 21E+03 1.7E+03 Ligw.tr Groundwater seepage velotity (cm/fyr)
M Soil to Skin adherence factor 1 . Ks Saturated hydraulic conduchvity(crm/s)
AAFs Age adiustment on soil ingestion JRUE FAESE grad Groundwater gradient {cm/fom)
AAFd Age adjustment on skin surface area IRUE FALSE Sw Width of groundwaler source zone {cm}
tox Use EPA tox data for alr {(or PEL based)? TRUE Sd Depth of groundwater source zone {cm}
gwMCL? Usa MCL as exposure limit in groundwate FALSE phi.eff Effective porosity in water-baaring unit 3.8E-M
{oc.sat Fraction organic carbon in water-bearing unit
BIO? Is bipattenuation considered? FALSE
BC Biodegradation Capacity (mg/L)
Matrix of Exposed Persons to Residentlal Commaercialfindustrial
Complete Exposure Pathways Chronic Constrcin Soil Definition {Units) Valug
Outdoor Air Pathways: hg Capiltary zone thickness (cm)
S8 Volatiles and Particulates from Surface So TRUE FALSE FALSE hy Vadose zone thickness (¢m)
Sv Volatilization from Subsurface Soils FALSE FALSE rho Soil density (g/em™3) 1.622
GW.y Volatilization frorn Groundwater FALSE FALSE foc Fraction of organic carbion in vadose zone 0.0395
Indoor Air Pathways: phi Soil porosity in vadose zone 0,387
Sb Vapers from Subsurface Soils FALSE FALSE - Lgw Depth o groundwater {cm)
GW.b Vapars from Groundwater FALSE FALSE Ls Depth to top of affacted subsurface soil {cm) 1.0E+02
Soil Pathways: Lsubs Thickness of affected subsurface soils (om)
884 Direct Ingestion and Dermal Contact TRUE FALSE FALSE pH Soilfgroundwater pH 6.5
Groundwater Pathways! capiflary vadose foundation
GW.i Groundwater Ingestion FALSE FALSE phi.w Volumetric water content 0.2255 0.2255 012
5. Leaching to Groundwater from all Soils FALSE FALSE phl.a Volumetric air content 01715 04715 0.26
Building Definition {Linits) Residential  Commoercial
Lb Building vetume/area ratio (em) 206402 3.0E+02
Matrix of Recaptor Distance Resldential Commerclallindustrial ER Building air exchange rate (s-1} 14E-04 23E-04
and Location On- or Off-Site Distance On-Site Distance On-Site Lerk Foundation crack thickness {om) +.5E+01
GwW Groundwater raceptor (om) FALSE FALSE eta Foundation crack fraction 001
S Inhalation recceptor (cm} TRUE FALSE
Transport
Matrix af Parameters Definition (Units) Residentlal Con nercial
Target Risks Ingividual  Cumulative . Groundwater
TRab Target Risk (t_. 155 A&B tarcinogens) 1.0E-06 . ax Longitudinal dispersivity (cm} "
TRc Target Risk (1 188 C carcinogens) 1.0E-05 ay Transverse dispersivity {cm)
THQ Target Hazan Quotient 1.DE+00 .az Vertical dispersivity (cm)
QOpt Calculation Q,.tion {1, 2, or 3} 2 Vapor
Tier RBCA Tier 2 dey Transverse disperslon coefficient (crm}
dez Vertical dispersion coefficient (em)

© Groundwater Senvices, Inc. (GSI}, 1995-1997. All Rights Reserved.



RBCA SITE ASSESSMENT Input Screen 7

REPRESENTATIVE COC CONCENTRATIONS IN SOURCE MEDIA
{Complete the following table}

Representative COC Concentration

CONSTITUENT in Groundwater in Surface Seoil in Subsurface Soil
value (mg/Ll) note alue {mg/kg note alue (mg/kg note

Benzene 9.4E-1 max ?

Ethylbenzene 7.1E-1 max

Toluene . 1.9E+0 max ‘

Xylene {mixed isomers) 3.6E+0 max 1

Site Name: 670 98th Avenue Completed By: Julie Pettijohn

Site Location: Cakland Date Completed: 4/29/1999

& Groundwater Services, Inc. (GSi), 1895-1997. All Rights Reserved.



RBCA CHEMICAL DATABASE Physicat Property Data |

Diffuston log (Kec) or Vapor
Molecular Coefficients log(Kd) Henry's Law Constant Pressure Solubility
Walght in air inwater (@20-25C) (@ 20-25C) ({@20-25C) (@20-25C)
CAS {g/mole} {cm2/s) {cm2/s) log(itkg) (alm=-m2l) {mm Hg) (mg/L) acid base
Number Constituent type MW Dair Dwat mol  (unitless) pKa pKb
71-43-2 Benzene A 78.1 9.30E-02 1.10E-05 1.58 5.29E-03 2.20E-01 9.52E+01 1.75E+03
100-41-4 Ethylbenzene A 106.2 7.60E-02 8.50E-06 1.08 7.69E-03 3.20E-01 1.00E+01 1.52E+02
108-88-3 Toluene A 924 8.50E-02 9.40E-08 213 6.26E-03 2.60E-01 3.00E+01 5.15E+02
1330-20-7 Xylene (mixed isomers} A 108.2 7.20E-02 8.50E-06 238 6.97E-03 2.90E-01 7.00E+00 1.98E+02
Site Name: 670 98th Avenue Site Location: Oakland Completed By: Julie Pettijohn Date Compteted: 4/29/1999

Software version; 1.0.1

© Groundwater Services, Inc. (GS1), 1995-1997. All Rights Reserved.



_ RBCA CHEMICAL DATABASE Toxicity Data

Reference Slope
Dose Factors
{mgfkgiday) 1/{mglkg/day) EPA Weight Is
CAS Oral Inhalation Oral Inhalation of Constituent

Number Constituent RfD_oral RfD_inhal SF_oral SF_inhal Evidence Carcinogenic 7
71-43-2 Benzene 3.00E-03 1.70E-03 1.00E-01 1.00E-014 A TRUE
10D-41-4 Ethylbenzene 1.00E-01 2.B6E-01 ’ - - D FALSE
108-88-3 Toluene 2.00E-01 1.14E-01 - - D FALSE
1330-20-7 Xylene {mixed isomers) 2.00E+00 2.00E-01 - - D FALSE
Site Name: 670 98th Avenvue Site Location: Oaldand Completed By: Julie Pettijiohn Date Completed: 4/29/1999

Software version; 1.0.1

© Groundwater Services, Inc. (GSI1}, 1995-1997. All Rights Reserved.




RBCA CHEMICAL DATABASE Miscellaneous Chemical Data l

: Permissible Relative Detection Limits Half Life
Maximum Exposure Absorption Groundwater  Soil (First-Order Decay)

CAS Contaminant Leve! Limit PEL/TLV Factors {mgiL) {mg/kg) (days)

Number Constituent MCL (mgiL) reference {mg/m3) Oral Dermal Saturated Unsaturated

71-43-2 Benzene 1 0.1 720 720

100-41-4 Ethylbenzene 1 0.1 228 228
108-88-3 Toluene 1 0.1 28 28

1330-20-7 Xylene {mixed isomers) 1 0.1 360 360

Site Name: 670 98th Avenue

Cornpleted By: Julie Pettijiobn  Date Completed: 4/25/1999

Site Location: Qakland

Software version: 1.0.1

@ Groundwater Services, Inc. (GSI), 1995-1997. All Rights Reserved.



RECA SITE ASSESSMENT

Site Name: 670 98th Avenue

Completed By: Julle Pettijohn

Tier 2 Worksheet 9.1

Site Lacation: Oakland Data Completed: 4/29/1999 10F 1
Targel Risk (Class A& B) 1.0E6 3 MCL exposura limit? Calculation Oplion; 2
SURFACE SOIL SSTL VALUES Target Risk {Class C) 1.0E-5 O PEL exposure limit?
(< 3.3 FT BGS) Targe! Hazard Quolient 1.0E+0
S5TL Results For Complate Exposure Pathways ("x" if Completa)
Representative SSTL
Concentration Ingestion, Inhalation Construction| Applicabte | Exceeded
CONSTITUENTS OF CONCERN Soil Leaching to Groundwater X { and Dermal Contact Worker S5TL ? Required CRF
Residenlial: [ Commercial: |Regulatory{MCL}| Residential: | Commercial: pmmercial: “Only i "yes”
CAS No. Name {mghg) {on-sile) (on-site) : don-site) (on-sile) (on-site) {on-site} {mgkg)  |"M* I yes left
71-43-2|Benzene 9.4E-1 NA NA NA 2.0E+0 NA NA 2.0E+0 ) <1
100-41-4|Ethylbenzene 7.1EA1 NA NA NA >Res NA NA >Res a <1
108-88-3| Tolugns 1.9E+0 NA NA NA >Res NA NA >Res O <1
1330-20-7|Xylene (mixed isomers) 3.6E+0 NA NA NA »Res NA NA >Res O <1

»Res indicales risk-based target concenlration greater than constituent residual saturation value

© Groundwaler Services, Inc. (GS1), 1995-1997, All Rights Reserved.

Software: GSt RBCA Spreadsheet
Version: 1.0.1

Serial; G-303-QUX-284




RBCA SITE ASSESSMENT

Sita Name: 670 98th Avenue

Site Location: Oakland

Tier 2 Worksheet 8.1

Completed By: Julie Pettijohn  Date Complated: 4/29/1999

TIER 2 EXPQSURE CONCENTRATION AND INTAKE CALCULATION

[pUTDOOR AR EXPOSURE FATHWA

SURFACE S50OILS: VAPOR AND Exposura Concanirstion

DUST IRHALATION 1} Source Medium 2) NAF Value (m*3/kqg) 3) Exposure Medium 4) Exposure Mullipler 5) Average Daily Inlake Rate

Receptor Duidoos Al POE Cone. {mg/m*3) {1)/(2) (IRXEFKEDWBWxAT) [m*¥hg-day) tahpday) (3) % ¢4)

Surface Soil Canc.

Constituents of Concern (ma/kg) On-Site Resklential On-Site Resklantial Orr-Site Residenlial On-Stte R

Banzene 9.4E-1 1.8E+5 5.4E-6 1.2E-1 6.3E-7

Ethylbenzene 7.1E-1 1.8E+5 4,1E-6 2.7E-1 1.1E-6

Toluene 1.9E+D 1.8E+5 1.1E-8 2.7E-1 3.0E-8

Xylene {(mixed isomers) 3.6E+D 1.8E+5 2.1E-5 2.7E-1 5.6E-6

NOTE:

ABS = Dermal absorplion factor (dim)
AF = Adherance faclor {mgicm™2)
AT = Averaging lime {days)

Bw = Body weight (kg)
CF = Units conversion factor
ED = Exposure duralion {yrs)

EF = Exposure frequencey (daysiyr)
ET = Expasure time {hrs/day)
IR = Inhalation rale (m*3/day}

POE = Point of exposure
SA = Skin exposure area {cm*2/day)

@ Groundwater Services, Inc. (GSI), 1995-1997. Al Rights Reserved.

Soflware: GS| RBCA Spreadsheet
Version: 1.0.1

Serial: G-303-QJX-294




RBGCA SITE ASSESSMENT Tier 2 Worksheest 8.1
Site Name: BT0 98th Avenue Site Location; Oakland Completed By: Julie Pettijiophn  Date Completed: 4/29/199% 20F9
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[OLTDOOR AR EXPOSURE RATHWAYS

SUBSURFACE SOILS: VAPOR

Exposure Concentration
INHALATION 1) Source Medium 2) NAF Value (m*3/kg} 3) Exposure Medium 4) Exposure Multiplier 5) Average Daily intake Rate
Receplor Ouldoor Air POE Conc. {mg/m™3) (1}/(2) (IRREFKEDM(BWAAT) (m*hg-day) {mgyfhg-day) (33 X (4)
Subsurface Soit
Constituents of Concern Conc. (mg/kg)
Benzene 0.0E+0
Ethylbenzene 0.0E+0
Toluene 0.0E+0
Xyleng (mixed isomers) 0.0E4+0

NOTE:

ABS = Dennal absorption factor {dim)
AF = Adherance factor {mg/em”2}
AT = Averaging time (days)

BW = Body weigh! (kg)
CF = Unils conversion factor
£D = Exposure duration {yrs)

EF = Exposure frequencey (daysiyr)
ET = Exposure fime {hrs/day)
IR = Inhalation rate {(m*3/day)

POE = Point of exposure
SA = Skin exposue area (on*2/day)

© Groundwater Services, Inc. {GS), 1995-1997. All Rights Reserved.

Software; GS| RBCA Spreadsheet

Varsion; 1.0.1

Serial: G-303-0J%-294



: RBCA SITE ASSESSMENT Tier 2 Worksheet 8.1 |

Site Name: 670 98th Avenug . Site Location: Oaktand Completed By: Julie Petlijohn Date Completed: 4/29/1999 30F2
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

[OUTDDOR AR EXPOSURE PATHW:
GROUNDWATER: YAPOR Exposurs Convantration TOTAL PATHWAY INTAKE [mg/kg-day)
INHALATICN 1) Sourca Medium 2) NAF Value (m 3L} | 3) Exposure Medium 4) Exposure Multiplier 5) Average Dally Inigke Rate {Sum Intake vaiues from surface,
Receplor Outdoor Al POE Cone. {mgfm™3) {1}/ (] (RxEFxEDVBWRAT) {m*3ikg-day) {ma/kg-day) (3) X {3} subswface & groundwater outes.)
Groundwater Conc.,
Constituents of Concern (mgil) On-Site Residential
Benzene 0.0E+D 6.3E-7
Ethylbenzene (.DE+0 1.1E-6
Toluena 0.0E+D 3.0E-6
Xylene (mixed isomers) 0.0E+0 5.6E-8
NOTE:  ABS = Dermal absorplion factor (dim) . BW = Body weight (ko) EF = Exposure lrequencey {days/yr} POE = Point of exposure
AF = Adherance factor {mgfem”~2) CF = Unils conversion factor ET = Exposure lime (hrs/day) SA = Skin exposure area (cm*2/day)
AT = Averaging time {days) ED = Exposure duration {yrs) IR = Inhalatien rate {m*3/day}
Software; GSI RBCA Spreadsheel Serial: G-303-0X-294

& Groundwaler Services, Inc. (G5!, 1995-1897. All Rights Reserved. Version: 1.0.1




RBCA SITE ASSESSMENT

Site Location: Cakland

Site Mame: 670 981h Avenue

Tier Z Worksheet 8.2

Completed By: Julie Pettijiohn

Date Compleled: 4/23/1999

T10F4

TIER 2 PATHWAY RISK CALCULATION

CARCINOGENIC RISK

TOXIC EFFECTS

(2) Yotal Carcinogenic {3) Inhalaticn {4} Individual COC {5) Tolal Toxicant {6) Inhalalion {7} Individual COC
{1} EPA Intake Rate (mg/ka/day) Slope Factor Risk {2} x (3} Intake Rate {mg/kg/day) Reference Dose Hazard Quotient {5}/ (5)
Carcinogeni
[

Classificatio| On-Site On-Sita On-Site On-Site
Constituents of Concern n Residential (mg/kg-day)*-1| Residgential Residential {mgikg-day) Residential
Benzene A B.3E-7 1.0E-1 6.3E-8 1.5E-6 1.7E-3 B8.7E-4
Ethylbenzene D t.1E6 2.8E-1 3.9E-6
Toluens D 3.0E-6 1.1E-1 2.6E-5
Xylene (mixed isomers) D 5.6E-B 2.0E-1 2.8E-5

Total Pathway Carcinogenic Risk= | 6.3E8 | 0.0E+D Total Pathway Hazard Index= |  9.2E-4 | 0.0E+0 |

© Groundwater Sarvices, Inc. (551), 1995-1997, Al Rights Reserved,

Software: GSI RDCA Spreadshes]

Version: 1.0.1

Serial: G-303-00IX-294




RECA SITE ASSESSMENT Tier 2 Worksheet 8.1 ]

Site Name: 670 98th Avenue  Site Location: Oakland Completed By: Julie Pelti Date Completed: 4/29/1999 80OF9

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
SURFACE 90WLS OR SEDIMENTS: Exposure Concentration
DERMAL CONTACT 1) Source Medium 2) Exposure Muttiplier 3) Average Daily Intake Rate
(SAxAFxABSxCFEFXEDYEWRAT) {kg/kg-day) {mg/hg-day) (1)x(2)
Constituents of Concem Surface Soil Cone. (mgfkg) On-Site Residential On-Site Commercial On-Site Residential On-Site Commercial
Benzene 9.4E-1 2.9E-6 2.7E-B
Ethylbenzene 7.1E-1 6.7E-6 4.7E-6
Toluene 1.9E+0 6.7E-6 1.3E-5
Xylene (mixed isomars) 3.6E+0 B.7E-6 2.4E-5
NOTE:  ABS = Dermal absarption factor (di BW = Body walght [kg) EF = Exposure frequencey (day POE = Paint of expasura
AF = Adherance factar {mg/om*2)  CF = Units canversion factor ET = Exposurg lime (hrs/day) SA = Skin exposure area (cm*2/day)
AT = Averaging time {days) ED = Exposure duration {yrsj IR = intake rate (mg/day)
Software: G5t RBCA Spreadsheet Sefial G-303-0X-294

© Groundwater Services, Inc. (GSI), 1995-1937. All Rights Reserved. Version: 1.0.1



_ RECA SITE ASSESSMENT Tier 2 Worksheet 8.1 ]

Site Name: 670 98th Avenue . Sile Location: Qakland Completed By: Julie Peltijphn _Date Completed. 4/29/1999 7OF %

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION
BURFACE 50IL$ OR SEDIMENTS: Exposure Concentration TOTAL PATHWAY INTAKE (mglkg-day)
INGESTION 1) Source Medium 2} Exposure Multipier 3) Average Daily Intake Rate {Sum Intwke vatuws from
{IRXCFrEFsEDY(BWRAT) (kg'kg-day} {mgkg-day) (1)% (2} dermal & Ingestion routes.)
Constituents of Concern Surface Soil Cone. (mg/kg) | onsike Residantisl__On-Stta C ial | On-She Residental  On-Site G iat { | On-Site Resitential | On-Site &
Benzene 9.4E-1 1.6E-6 1.5E-6 4.2E6
Ethylbenzene 7.1E-1 3.7E-B 2.6E-6 7.3E-6
Toluene 1.9E+0 J7E6 6.9E-6 2.0E-5
Xylene {mixed isprners) 3.6E+0 3.7E-B 1.3E-5 3.7E-5
NOTE: ABS= Darmal.absorption factor {di BW = Body weight (ka) £F = Exposure frequencey {daysiyr) POE = Polnt of expesure
AF = Adheranca factor (mglem*2)  CF = Units conversion factor ET = Exposure lime {hrs/day) SA = Skin exposure area {cm*2/day)
AT = Averagirg ima {days) ED = Exposure duralian {yrs) 1R = Intake rata (mg/day)
Saoltware: G5 RBCA Spreadsheet Serial: G-303-QJX-294

@ Groundwater Services, Inc. (GS1), 1995-1997. All Righls Reserved. Version: 1.0.1



RBCA SITE ASSESSMENT

Site Location: Dakland

Site Name; 670 28th Avenue

Tier 2 Worksheet 8.2

Completed By: Julie Pettijohn

Date Completed: 4/29/1999

30F 4

TIER 2 PATHWAY RISK CALCULATION

SOIE EXPOSURE PATH . = CHECKED |F PATHWAYS ARE ACT) e
CARCINGGENIC RISK TOXIC EFFECTS
(2) Total Carcinogenic (3} Oral (4) Individual COC {5) Total Toxicant {6} Oral {7} Individual COC
(1) EPA Intake Rate (mg/kg/day) Siope Factor Risk (2) x (3) Intake Rate {mg/kg/day) Reference Dose Hazxard Quolient (5) / (6)
Carcinogeni
c

Crassificatio On-Sile On-Site On-Site On-Site On-Site On-Site On-Site On-Sile
Constituents of Concern n Residentiat Commergial  |imokg-day)*-1]  Residential Commercial Residential Cammercial {mg/kg-day) Residenlial Commerdial
Benzene A 4.2E-6 1.0E-1 4.2E-7 9.7E6 3.0E-3 3.2E-3
Ethylbenzene D 7.3E-6 1.0E-1 7.3E-5
Toluene D 2.0E-5 2.0E-1 9.BE-5
Xylene {mixed isomers} D 3.7E-5 2.0E+D 1.9E-5

Total Pathway Carcinogenic Risk= [ 42E.7 | 0.0E+D Total Pathway Hazard Index = [ 34E-3 | O.0E+0 |

® Groundwater Sarvices, Inc. (GSI[), 1995-1897. All Righls Reserved.

Soflware: GSI RBCA Spreadsheel

Version: 1.0.1

Serial: G-303-QJX-24



Table D-1
Identification of Chemicals of Concern for Indoor Air Based on Soil Vapor Results
670 98th Avenue, Qakland, California

March 1959
chloromethane 4 8.4 SG-4
freon 11 1917 111] 5G-1
methylene chloride 137 4717 5G4
benzene 171 557 8G-1
toluene 5 19 SG-4
ethylbenzene ' 1.6 1 697 $G-4
o,m,p-xylenes 8.4 37 5G-4
1,2,4-trimethylbenzene 34 17 SG-4
1,3-dichlorobenzene 34 21 5G-4
acetone 21 50 5G-3
2-butanone (MEK) 387 1171 5G-2
ethanol 72 140 5G4
freon 12 071171 36] 5G-2
styrene 0835171 377 5G4
1,3,5-trimethylbenzene 0.927 461 SG-4
2-propanol 3.8J 951 5G-3
4-gthyltoluene 2817 14 5G-4

Notes:  J = value estimated by laboratory
ppbv = parts per billion vapor
ppmv = parts pet million vapor
ug/m?® = micrograms per cubic meter
MEK = methyl ethyl ketone

Conversious:
ppbv = ug/m* x 24.45/molecular weight (MW)
ppbv x 1000 = ppmyv

Alt samples were collected 10 March 1999 at 2.5 to 3.0 feet below ground surface with a 6 Liter summa canistet.

All other chemicals were identified below their respective laboratory reporting fimits or did not have estimated concentrations.
These chemicals were excluded from the analysis and included: freon 114, vinyl chloride, bromomethane, chloroethane, t,1-
dichloroethene, freon 113, 1,1-dichloroethane, cis-1,2-dichloroethene, chloroform, 1,1,1-trichloroethane, carbon tetrachlonide,
1,2-dichloroethane, trichloroethene, t,2-dicholorepropare, cis-1,3-dichloropropene, trans-1,3-dichforopropene, 1,1,2-
trichloroethane, tetrachloroethene, ethylene dibromide,chlorobenzene, 1,1,2,2-tetrachloroethane, 1,4-dichlorobenzene,
chlorotoluene, 1,2-dichlorobenzene, 1,2,4-trichlorobenzene, hexachlorobutadiene, propylene, 1,3-butadiene, carbon disulfide,
trans-1 2-dichloroetliene, viny! acetate, hexane, tetrahydrefuran, cyclohexane, 1,4-dioxane, bromodichioromethane, 4-methyl-2-
pentanone, 2-hexanone, dibromochloromethane, bromoform, methyl tert-buty] ether, and heptane. Detection limits ranged from
0.67 to 2.8 ppbv and 1.7 to 30 ug/m*.

See Appendix B for laboratory report
Soil vapor sampling locations are shown in Figure 4.
All samples analyzed by EPA Method TO-14 GC/MS Full Scan.




Soil Yapor Calculations
Indoor Air - Child {1-16 years}
Inpuls

-

Air diffusion cogficient {em*2/s)
Air content (viv)

Porosity (v/v)

Waler dilfusion cogflicienticm*2/s)
Henry's law (unitless)

Depth to vapor sample (cm)
Water conlent {v/)

Exchanga rate indoor (sec*-1)
Enclosed space volumefinilration area
ratio {cm)

Bulk density (g/cm*3)

Body weight-child

Averaging tima (days)

Slope factor inhalation (mglkg- day)*-1
or RDL (mg/Mg-day}

Inhatakion rate ai-indoor (m*Xday)
Exposura frequency {days/year)
Exposure duration {yoars)

Risk level (carcinogen)/hazard level
{nonearcinogens)

Malecutar weight (g/mol)

Motes:

NC = evaluated as a nan carcinegen
C = gvalualed as a carcinogen

NA = Nat applicable

See ASTM, 1995, for calculations for effective diltuslvity, diffusive va .
Ne toxicofogical information was identified for ethanol {aka ethyl alcohal), 2-propanol (aka isopropyl alcohal), ar 4-ethylioluene;

Symbol

Dair

theta as
theta t
Dwat

H

d
theta ws
ER air-ind

ps

BW
AT

Shi/RIDI
1rair-in
EF

ED

NA
Mw

Defls (diffusion coeHficient
soil){em*2sec)

Bose (mg}= )

C indoor (enclosed space air
concentration){ug/ema 3=

Fmax {max vapor flux predicted by
chemical concentration In soil vapor
{ugiem*2-sec) =

Cv,max (her }{max allowable
chemical concentration in vapor)
{up/)=

Makx attowable chemical conceniralion
in vapar {(ppmv){unit conv.}

Max allowable chemlical
concentration In vapor(ppbv){unlt
converslon)

Maxlmum slle concentratlon {ppbv)

. Does max slte concentration
-

1. i v

d max
concentration In vepor (ppbv}?

Cumulative Risi/Hazard

faxium concentration/maximum
allowable concentration by SSTL
Cumutative Hazard-Non carcinogens
Cumudative Risk- Carclnogens

Benzena (NC)

0.093

L AFALT
0.397
0.000011
D.22

76.2
0.2265
0.00014

200
1.62

a5
5840

0.0017

350
16

1.67E-03

A47E+02

4.34E-08

1.16E-C7

5.30E+00

1.66E+00

1.66E+03

1.7

1.02€.03
7.67E-03
4.62E-08

Denzene (L)

0.093
01715
0.397
0.000011
0.22
76.2
p.2255
0.00M 4

200
1.62

35
256550

0.1
15
350
16

1.00E-06
7.80E+01

1.67E-03
B.O4E+0D
1.06E-07

2.98E-09

1.36E-01

4.27E-02

4,27E+01

1.7

No

3.0BE-02

Tolvene
(NC}

0.085
D715
0.397
0,000009:4
0.25

76.2
0.2255
0.00014

200
1.62

35
5840

o1
15
50
16

-

1,52E-03
2.25F+04
2.68E-04

TA9E-06

3.75E+02

9.97E+01

9.97E+(4

Ne

5.01E-05

0.076
0.1716
0.397
0.0000085
0.32

76.2
0.2255
0.00014

200
1.62

35
5840

D.29
15
ase
16

1
106

1.36E-03

5.93E+04

7.06E-04

1.9BE-D5

1.11E+03

2.55E+02

2,55E+05

1.6

No

6.27C-08

Elhylbgnzene Xylene

{NC) {NC)

0.072
01715
0.397
0.0000035
Q.29

76.2
0.2255
0.00014
162

35
5840

02
15
350
16

1.29€.03

4.09E+04

4.87E-G4

1.36E-05

8.05E+02

1.86E+02

1.86E+05

B4

Mo

4.52E-05

5.20E-02
01715
0.397
1.05E-05
1.65E+M
76.2
0.2255
0.00014

200
1.62

35
5840

0.057
15
as0
16

1.00E+00
120.82

9.30E-04
1.17E+04
1.35E-D4

3.B8E-06

3.18E+02

6.43E+D1
6.43E+04

0.71

No

1.10E-05
'

2-Bulanone)

B.0BE-02
0.1715
0.397
9.80E-05
5.36E-03
76.2
0.2255
0.00014

200
1.62

35
5840

0.29
15
350
16

1
721

1.53E-03

5,93E+04

7.06E-4

1.9BE-D5

9 85E+02

3.3E+(2

. ME+DS

38

No

1.14E-05

Cichlorodiftvoromethane MEK {NCi{aka Acetone

{NC)(aka Freon 12) (NC}

1.24E-01
D.1715
0.397
1.14E-05
1.03E-03
76.2
0.2255
0.00014

200
1.62

a5
£840

LA
15
350
16

1
54.08

2.H1EQ3

2.04E+04

2.43E-04

B.B1E-06

1.92E+02

B.OGE+01

B.D6E+04

P4l

2.60E-04

6.BBE-02
0.1715
0.397
7.90E-06
1.34E-01
76.2
0.2255
0.00014

200
162

35
5840

0.002
15
350
16

1
147

1.23E-03
4.D9E+02
4, 87E-08

1.36E-07

8.42E+00

1.ACE+0D

1 A0E+03

3.4

2.43E-03

1,3 Dicharobenzene Methylene Chicride (NC)
(aka Dibromomethane)

1.O1E-0
0.1715
0.387
1.17E-05
9.03E-02
162
0.2255
0.00014

200
162

a5
5840

0.86
15
as0
16

1
8

1.B1E-03
1.76E+05
2.09E-D3

5.86E-05

2.46E+03

709E+02

7.09E+05

1.83E-08

por llux, enclosed space air concentration, dese and fisk catculations. Tha maximum allowable vapor comceniralion was calculated by iteration Lo achieve the acceplable risk level.
these compounds were Lherefore exciuded from he risk calculations.



Soll Yapor Calculations
Indoor Air - Child {T-16 years}

tnputs - Symbol Methylene Chlaride {C) Trichlorafiucromethane Chloremethane (NC) Chloromethane 1,2,4-Trimelhylbenzene Siyrene  1,3,5-
{aka Ditromomethane) (NG} (aka Frean 11} {aka Methyl {C) {aka Methyl  (NC) {NC) Trmethytbanzene

B Chloride) Chloride) (NG}
Air diffusion cogficient {cm~2/s) Dalr 1.0ME-01 8.70E-02 1.28F-01 1.2BE-01 7.50E-02 7.10E-02 7.50E-D2
Air content (viv) thala as 01715 01715 01715, 01715 01715 01715 03715
Porasity (viv} thetat 0.997 0.397 @397 - 0.397 0.397 0.397 0,397
Water dilfusion coefficient{cm*2/s} Dwat 1.17E-05 9.70E-06 1.68E-04 1.65E-D4 7.0E-06  B.00E-06 7.10E-06
Henry's law {unitiess) H 9.03E-02 2.40E+00 3.64E-01 AB4E-01 0.23 0.1 032
Depth to vapor sample {cm) d 7B.2 762 76.2 76.2 76.2 76.2 76.2
Water content (v/v) thela ws } ’ 0.2255 02255 0.2255 0.2255 0.2255 0.2255 (2255
Exchange ralg indoor (sec™-1) ER air-ind 0.00014 0.00014 0.00014 0.00014 000014 0.00014 0.00014
Enciosed space volume/inliliration area
ratio {em) Lth 200 200 200 200 200 200 200
Bulk density {g/em™3) ps 1.62 1.62 1.62 1.62 1,62 1.62 1.62
Body weight-child BW 35 35 35 35 35 a5 35
Averaging lime (days) AT 25550 5840 5840 25550 5840 5840 5840
Slope factor inhalation {mg/kg- day}*-1
or RIDi (mg/kg-day) SI/AIDI 3.50E-03 0.2 0.0063 6.10E-D3 0.0017 0.29 D.0017
Inhalation rate air-indoor (m*3/day) Yrair-in 15 15 15 15 15 15 15
Exposure fraquency (days/year) EF 350 aso 350 350 350 asn 350
Exposure duration (years) ED 16 1% 16 16 16 16 16
RAlsk level (carcinogeny/hazard level
(noncarcinogens) NA : 1,00E-08 1 1 1.00E-06 1 ] 1
Molecular weight {g/mol) MW 45 1374 3 51 120 104 120

Defis (diffuslon coelticient

soil){cm™2/sec) 1.81E-03 1.56E-03 2.31E-03 2.31E-03 1.34E-03 1.27E-03 1.34E-03
Dose (mg)= 2.56E+02 4, 09E+04 1.29E+03 1.47E+02 J4TE+02 5.93E+04 3.4TE+D2
C indoor (enclosed space air

concentratian){ugiem*3)= 3.04E-06 4 H7E-04 1.53E-05 1.75E-05 4.14E-08 7.06E-D4 4.14E-06
Fmax {max vapor flux predicied by

chemical concentration in $oi vapor

{uglem*2-sec) = B.52E.08 1.36E-05 4.29E-07 4.89E-08 1.16E-07 1.58€-05 1.16E-07
Cv,manx ({{er.}{max allowable

chemlcal concentration In vapor)

{ugi)= 3.58E+00 6.67E+02 1.42E+01 1E1E+00 B.57E+00 1.18E+03 6.57E+00

Max afiowable chemical eoncentration
In vapor {ppmv){unit conv.} 1.03E+00 1.19E+D2 B.73E+00 7.73E-M 1.34E+D0 2.7BE+D2 1.34F+00

Max allowabla chemleal
concentratian In vapor{ppbv)(unit

converslon) 1.D3E+03 1.18E+05 6.79E+03 7.73E+02 1.24E4D3 2.78E+05 1.34E+03
Moxtmum slte concentration (ppby} 1.3 1.9 4 4 34 0.85 0.92

Does max alie concentration
exceed mak allowabile chemlcal

conceniration in vaper (ppbv)? Ne No No No No No No
~ Cumulative Risk/Hazard

Maxium concentratan/maximurn

allowable concentration by SSTL 1.26E-03 ' 1.60E-D5 5.89E-04 5.1BE-03 2.54E-03 3.06E-D& 6.87E-04

Notes:

NG = evaluated as a nan carcinogen

C = evaluated as a carcinogen

MA = Nat applicable

See ASTM, 1995, for caleulations for effective diffusivity, diffusive vapor fhux, enciosed space air concentration, dose and risk cakculations. The maximum allowable vapor comcentration was calculated by iteration to achieve the acceplable risk level.
No toxicotegica! infarmation was idenlitied far othano! (aka ethyl alcohal), 2-propanal {aka isopropyl atechel), or 4-slhylioluene; these compounds were therefore exctuded from the risk catculations.




Soll vaper Calculations
tndoar Alr - Adult

Symbal Benzena (NC) Benzene (C)  Toluene Eihytbenzene Xylene Dichlorodifuorpmethane MEK (NCi(aka Acetong 1,2 Dichiorobenzene Methylene Chloride (NC}
opute (NG} {NC) {NC) {NC) (aka Freon 12) 2-Butanane}  {NC) (NC) {aka Dibromomethane)
U
Air diffusion coeficient (cm"2/s} Dair 0.093 0.093 0.085 0.076 0072 5.20E-02 BDAE-O2  1.2AE(N 6.80E-02 1.01E-01
Alr content (vivh thela as 61715 0.1715 01715 0.1715 0.1715 01715 1715 31715 1715 Q15
Porosity {viv) theta t 0.397 0.397 0.397 0.397 0.397 0.397 0.397 0.397 0.397 0.397
Water diffusion coefficient(cm*2/5) Dwat 0.000011 000001 00000094  0.0000085 0.0000085 1.05E-05 9.8DE-D6  1.14E-05 7.90E-06 1.17E-05
Henry's taw {unitless) H 0.22 0.22 0.26 0.32 0.29 1.65E+01 53BE-03 1.03E-03 1,.34E-01 9.03E-02
Diepth 1o vapor sample (¢m}) d 6.2 76.2 76.2 76.2 76.2 762 76.2 %62 76.2 76.2
Water content {v/v} theta ws 0.2255 0.2255 0.2255 0.2255 0.2255 0.2255 0.2255 0.2255 0.2255 0.2255
Exchange rate indoor {sec*-1} ER air-ind 0.00014 000014 0.00014 000014  0.00014 0.00014 0.00014 0.00014 0.00014 0.00014
Enclosed space volumeAnfiltration area
ratio {cm) Lb 200 200 200 200 200 200 200 200 200 200
Bulk density [gfem*3) ps 162 1.62 1.82 1.62 1.62 1.62 1.62 1.62 1,62 1.62
Body wekght-adult AW Fi] 70 70 70 IO 70 70 70 70 0
Averaging tima {days) . AT 10950 25550 108950 10950 10950 10950 10950 10950 10950 10950
Slape factor inhalation {mgAkg- day)*-1
or RfDI {mg/Mg-day} SHRIDI 0.0017 0.1 on 0.29 0.2 0.057 0.29 Q.1 0.002 0.86
Inhatation rate air-indaor (m~3/day) Irair-In 20 20 20 20 20 20 20 20 20 20
Exposure frequency {(dayshear) EF 350 3s0 350 350 350 50 350 350 350 B0
Exposura duration (years) ED 30 30 30 30 30 a0 4 20 30 30
Risk level (carcinagen)mazard fevel
[noncascinogens} NA 1 1.00E-08 1 1 1 1.00E+00 1 1 1 1
Malecular welght (g/mel) MW 78 7.BOE+(3 92 108 106 120.92 721 5B.08 147 85
Deffs {ditfusion cosfficient
soil)[em*2/sec) 1.67E-03 167603 1.52E-03 1.36E-03 1.29E-03 0,30E-04 1.83E-03 2.71E-03 1.23E03 1.B1E-03
Dosa {mg)= 1.30E+03 1.79E+01  GAJE+(4 222E+05 153605 4.37E+04 2.22E+05 T.B7E+04 1.53E+03 B.59E+D5
S Indoor {enclosed space air
concentration}{ug/em~3)= 8.21E-D6 B8.52E-08 A.02E-04 1.06E-03  7.30E-04 2.08E-D4 1.DEE-03  3.55E-04 7.30E-068 3.14E-03
Frnax (max vapor thex predicted by
chemical conceniration in seit vapor
{uglom*e-sec) = 1.74E-07 239609 112E05 296£05 2.04E-D5 5.83E-06 2.9BE-D5  1.02E-05 2.04E-07 8.79E-05
Cv,max [lter){max allowable -
chemical conceniration in vapor)
{ug/L)= 7.95E+00 1.09E-01 5.63E+D2 1.66E+03  1.21E+03 4, 77E+02 1.48E+03 2.87E+Q2 1.26E+01 A70E+Q3
Max altowable chemical concentration .
in vapar {ppmv)luni conv.} 2 49E+00 342E-02 1.50E+02 ABIE+02  2.79E+D2 9.85E+01 502E+02 1.21E+02 2.30E+00 1.06E+03
Max atlowable chemlcal
concentration In vapor(ppbv{unit
conv.) 2 49E+03 342E+01  1.50E+05 Q.B3E+D5 270E+05 9.65E+04 502E+05 1.21E+D5 2.10E+03 1.06E +Dd
Maxlmum site concentration (ppbv} 1.7 .7 5 16 B.4 o 3B 21 34 1.3
Does mayx she concenirotion
exceed max allowable chemical
conceniration In vaper (ppbv)? Ne No No No Hao No No No No Mo
Cumulative RisivHazard
Maximum concentration/maximum
aflowable concentration by SSTL 6.82E-04 4.97E»02 A.34E-05 4,1BE-06  3.0E-D5 7.36E-06 7.57B-08 1.7T4E-04 1.62E-03 1.22E-06
Cumulative Hazard - Non carcinogens S8.11E-03
Cumutative Risk- Carcinagens 5.78E-08
Noles:

NC = evaluated a3 a non carcinogen

C = evatuated as a carcinogen

NA = Not applicable

See ASTM, 1995, for caloulations for elloclive diffusivity, diffusive vapor

Mo loxieological informalion was idenlified lor ethanal {aka ethyl aicohol), 2-propanct (aka isopropyl alcohol}, or A-gihyloluene; these compounds were therelore excludad from the risk caleulations.

llux, enctased space air concenlration, dosa and risk calculations. The maximum allowable vapor concentration was calcutated by iteration ta achieve the acceplable risk tevel.



I

Soil Vapor Calculations
Indoor Air - Adull

Symbo! Methylene Chioride (€] Trichlorofivoromethane Chioromethane {NC) Chioromethane  1.2.4-Trimelhylbenzene Siyrene  1,3.5-
{aka Dibromomelhans) {NC){aka Freon 11) {aka Methyl {C) {aka Methyt  {NC} (MC) Trimethylbenzeng

Inpuls - Chlpride} Chiaride) [NC}
Air ciffusion coeficient (cm*2/s) Dair ) 1.01EMH 8.70E-02 1.28E-01 1.28E-0% 7.50E-02 7.10E-02 7.50€-02
Air content {viv) theta as 21715 01715 01715 [IRFat 01715 a.1715 04715
Poroslty (viv) theta t 0.397 0.397 0.397 0.397 D.397 0.397 0.357
Walter diffusion coetlicient(cmA2/s) Dwat 1.17E-D5 9.70E-08 1.68E-04 1.68E-04 7.10E-06 8.00E-DE 7.10E-06
Henry's law (unitfess} H 9.03E-02 2.40E+00 A.B4E-D1 A64E-D1 0.23 on 0.32
Depth o vapor sample (cm) d 76.2 76.2 76.2 76,2 76.2 76.2 76.2
Water content (v/v) theta ws 0.2255 02255 0.2255 0.2255 0.2255 0.2255 0.2255
Exchange rata indoor (sec™-1) ER air-ind {.00014 0.00014 0.00014 G.00014 Q00014 0.00014 0.00014
Enclosed space volume/infiliralion area ’
ratio (cm) 200 200 200 200 200 200 200
Bulk densily {g/em*3) ps 162 1.62 1.62 1.62 1.62 1.62 1.62
Body weight-adult BwW 70 70 70 70 70 70 70
Averaging lime {days}) AT 25550 10950 10450 25550 10850 10950 10950
Slope factor inhalation (mg/hg- dayj*-1
or RIDi {mg/kg-day) SlifAtDi 3.50E-03 0.2 D.0063 6.10E-03 0.0017 029 0.0017
Inhalation rate air-indoor (m*3/day) iralr-in 20 20 20 20 20 20 %0
Exposure frequency {daysiyear) EF 350 350 350 350 350 350 350
Exposure duration (years) ED a0 an a0 0 30 a0 a0
Risk level {carcinegen)hazard level
(noncarcinpgens) NA 1.00E-06 1 1 1.00E-06 1 1 1
Molecular weight {g/mol} MW .. B5 1374 5t 51 120 104 120

Delts (diffusion coefficiant

soil){cm*2/sec) 1.81E03 1.56E-03 2.3E03 2.3 EQ] 1.34E-03 1.27E-03 1.34E-03

Dasa {mg)= 5.11E+02 1.53E+05 4,B3E+03 2.93E+02 1.30E+03 2.22E+05 1.30E+03

C Indaor {enclosed space air

concentrationfugiem*3)= 243E-06 7.30E-04 2.30E-05 1.4DE-06 6.21E-06 1.06E-03 6.21E-06

Fenax {max vapor flux precicted by

chemical concentration In soil vapor

{uglem®2-sec) = B.B1E-08 2.04E-05 8.44E-07 3.ME-08 1.74E-07 2.9GE-05 1.74E-07

Cv,max (iter.}{max sliowable

chemical concenirstion in vapor)

{ug/L)= 2.86E+00 1.00E+03 2.12E+0 1.29E+D0 9.BEE+DO 1.77E+03 9.46E+00

Max allowable chemical concenfration

in vapor (ppmvHunit conv.) 8.24E-01 1.78E+02 1.02E+04 B.18E-01 2.01E+00 4,17E+02 2.01E+00

Max allowable chemical

concentration In vapar{ppbvi{unit

conv.} 8.24E+0Q2 1.78E+05 1.02E+04 B.1BE+02 2.0ME+03 4.17E+05 2.01E+03

Maximum slte cancentration {ppbv) 1.3 1.9 4 4 34 0.85 0.92

Does max slie concentratlon

excoed max allowable chemical

concentration lo vapor {ppbv)? No Ne No Mo No No No

Cumuintive RisivHazard

Maximum concentration/maximum .

allowable concentratian by SSTb 1.58E-03 1.07E-05 3.93E-04 6.47E-D3 1.69E-03 - 2.04E-06 4.58E-04
Motes:

NG = evaluated as a non carcinogen
C = evalualed as a carcinogen
NA = Mol applicable

Sea ASTM, 1995, for cateulations for eflective ditfusivity, dilfusiv_a vapor flu, enclosed spate air concentralion, dose and fisk caleutations, The maximum allowable vapor concentration was calculated by iteration 10 achieve the acceplable risk level.
Mo toxicalogical information was identified for athanol {aka ethyl alcohol), 2-propanal {aka isopropyl alcehol), or 4-ethyltaluene; these compounds were therefore excluded from ihe risk catculalions.



R

Sell Vapor Caleulations
Cutdoor Air - Child {1-16 years)

nputs Symbol Benzena (NC}) Benzene (C)  Toluene  Ethylbenzeng Xylena Dichlorodifucromethane MEK (NCHaka Acetone 1,3 Dichlorobenzene Methylene Chlorida (NC)
: {NC) {NC} (NC) (NC)(aka Freon 12] 2-Butanone)  {NC) {NC) {aka Dibromomethane)
Air dilfusion coeficient (cm*2/s) Dair 0.093 0.093 0.085 0.0786 p.o72 5 20E-02 808E-D2  1.24E-0 6.88E-02 1.01E-01
Air canten! {viv) theta as 01715 0.1715 0.5 01715 01715 0.1715 01715 01715 01715 01715
Farosity (vAv) theta t 0.397 0397 0.397 0.397 0,397 0397 0397 0.397 ¢.397 0397
Water diffusion coeflicient{cm»2/s} Dwat 0.000011 0.000011 0.0000034  0.0000085 0.DODGOBS 1.05E-05 9.B0E-06  1.14ED5 7.90E-06 1.17E-05
Henry's law {unitless) H 0.22 022 025 0.32 0.2% 1.6SE+D1 5.36E-03 1.03E-03 1.4E-01 9-03E-02
Depth to vapor sample {cm) d 762 76.2 76.2 762 76.2 768.2 76.2 76.2 76.2 ’ 76.2
Water content (viv) theta ws 0.2255 0.2255 02255 02255 02255 0.2255 0.2255 02255 0.2255 0.2255
Widih of source area parallel 10 wind or ’
groundwater llow direction {cm) w 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
Windspeed (cm/sec) Yair 225 225 225 225 25 225 225 225 225 225
Arbient mixing zane height (cm) dair 200 200 200 200 200 200 200 200 200 200
Butk density {g/em*3) ps 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.82
Body weight-chitd BW 5 35 35 35 s 35 35 as 35 a5
Averaging time (days) AT 5840 25550 5840 584G SBAG 5840 5840 5840 5840 S840
Slope factor inhalation (mg/kg- day)*-1
or RIDI (mg/kg-day) SHMAI: o.om7 04 an 0.79 0.2 0.057 0.29 01 0.002 0.86
Inhalation rale {m*3/day} Irair 15 15 15 15 15 15 15 15 ’ 15 .15
Exposure frequency (daysiyear) EF RH 350 350 350 %0 350 350 as0 350 350
Exposure duration {years) ED 1B 16 i8 16 16 16 16 1B 16 18
Risk lavel {carcinogen)Mazard level .
{nonearcinogens) NA 1 1.00E-06 1 1 1 1.00E+D0 1 1 1 1
Molecutar weight {g/mol} Mw 78 7.80E+01 o4 106 106 12092 724 58.08 147 85

Dedfs {diffusion coefficient

soil){iem*&/sec) 1.67E-03 1.67E-03 1.52E-03 1.36E-03 1.29E-03 9.30E-04 1.83E-03 2.71E03 1.23E-03 1.81E-03
Dose (mg)= . 3.47E+D2 B.OME+00 2.25E+0M4 S.93E+4  4.09E+D4 1.17E+04 5936+ 2.04E+04 4.09E+02 1.76E+05
C outdaor (ug/cm” 3= 4.14E-06 1.06E-07 2.66E-04 7.06E-04  4.B7E-04 1.39E-04 "TOBE-04  243E-04 4.B7E-06 2.09E-03
Fmax {max vapar flux predicted by

chemical concantravian In soil vapor

{ug/lem*2-5ec) = 1.24E-04 A19E06  8.03E.03 212E-02  14BE-02 4.16E-03 242E-02  T.30E-03 g
Cv.max {iter.Xmax allowable ] OE-D 14BE-04 6.28E-02
chemlcal concentration in vapor) )

{ugiL)= 5.68E+00 tABE+02 4.02E+05 1.19E+06  B.63E+05 . 3.41E+05 1.06E+06  2.05E+05 9.02E+03 2.64E+05

Max allowable chemical concentration ’

In vapor (ppmvHunit conv.} 1.78E+03 458E+01  1.07E+05 2.73E+05 1.99E+05 6.BOE+04 3.58E+05 B.EBAE+D4 1.50E+03 7.59E+05
Max allowable chemical

conceatration In vapor(ppbv){unit

o) 1.78E+06 4.58E+04 1.07E+08 2.73E+D8  1.959E+08 B.BOE+OT 358E+08  B.B4E+07 : 1.50E+06 7.59E+08

Moximum site concentratlon (ppbv) 1.7 3.7 5 1.6 X ] 071 3B 21 a4 1.3
Does max site concentration

exceed max allowable chemlcal

conceniration In vapor {ppbv)? Mo No No No Mo Ha Mo No Mo No

Cumulative Risk/Hazard

Maximum concentration/maximum

altowable concentration by SSTL 0.65E-07 371605 4.6BE-08 £.85E-09 4.22E-08 1.03E-08 106E-08  2.43E-07 2.27E-08 1.71E09
Cumulative Hazard- Non carcinogens 7.16E-06
Cumulative Risk - Carcinogens’ 4 31E-11

Notes:

NC = evaluated as a non carcinegen

C = gvalyaled as a carcinogen

NA = Mot applicable

See ASTM, 1995, for calculations For elfective diffusivity, diftusiva vapor flex, outdoor air concentration, dose and risk calculatians. The maximum aflowable vapar conceniration was caltulated by iteration to achieve the acceptable risk level.
Na toxicolagical information was identilied for ethanol {aka elhyl alcohal), 2-propanocl {aka izoprapyl alcohot}, or 4-ethylloluane; these compounds were therefore excluded lrom 1he risk calculalions.




501l Vapor Calcutations
Outdeor Alr - Chitd {1-16 years)

inputs Symbol Methylene Chiaride {C) Trichiorofivoromethane Chioromethana (NC) Chioromethane  1,2.4-Trimethylbenzene Styrene  1.3.5-
) {aka Dibromamebane) {NC) {aka Froen 11) {aka Mathyl {C) {aka Mathyl  (NC) {HC) Trimethylbenzens
iR Chloride} Chloride) (NC)
Air diftusion coeficient (cm*2/s) Dair 1.01E-01 B.70E-D2 1.2BE-01 1.28E-01 7.50E-02 7.30E-02 7.50E-02
Air cantent {vv) theta as 01715 LIS T4 EY 0.1715 0.1715 01715 01715 1715
Porosily (v/v) thetat 0.397 0.397 0397 0.397 0.397 0.397 0.397
Water ditfusion coefliclentfem*2/s) Dwal 1.17E-05 9.70E-06 1.68E-04 1.68E-04 7.10£-06 B.00E-06 7.10E-06
Henry's law (unitiess) H 9.03E-02 240E+00 364601 3.B4E-01 0.23 o 0.32
Depth Lo vapor sample (cm) d 76.2 76.2 76.2 76.2 6.2 762 76.2
Water content {(v/v) theta ws 0.2255 0,2285 0.2255 0.2255 02255  0.2255 0.2255
Width ¢f source area parallel to wind or
groundwater llow directian {cm) w 1500 1500 1500 1500 1500 1500 1500
Windspeed {cm/sec) Uair 225 225 225 225 225 b 205
Ambiant mixing zone height {cm) dlair 200 200 200 200 200 200 200
Bulk density {glom*3) ps 162 162 162 1.62 1.62 1.62 162
Body weight-child 8w . 35 as 3% 35 35 35 35
Avoraging time [days) AT 25550 584D 5840 25550 5840 5840 5840
Slopa tactor inhatation {mg/kg- day)*-1
or RIDi {mg/kg-day) SHRIDH 3.50E-03 n.2 0.0063 5.10E-03 00017 0.29 0.7
Inhalation rate {m*3/day) Irair 15 - 15 W5 15 15 15 15
Exposure frequency [days/year) EF 350 350 350 350 350 as0 350
Exposure duration (years) ED 16 16 16 18 16 16 16
Risk level {carcinogeni/hazard levet
{noncarsinogens} NA 1.00E-06 1 1 1.00E-D6 1 1 ]
Malecular welght {g/mal) MW -85 1374 1 51 120 04 120
Daffs {diffusien coalficient
soil)lcm*2/sec) 1.R1E-03 1.56E-03 2.3{E-03 2.3EQD 1.34E-03 1.27E-03 1.M4E-03
Dose {mg)= 2.56E+02 4.006+04 1.29E+03 1.ATE+02 FATE+0Z 5.93E+(4 3ATE+D2
C puidaor [ugfiem*3)= 3.04E-06 4,87E-04 1.53E-05 1.75E-06 4.14E-06 7.06E-04 4.14E-06
Froax (max vapor Aux predicted by
chemical concantration in $oil vapor
{uglemr2-sec) = 9,136-05 1.46E-02 4.60E-04 5.24E-05 1. 24E-04 212E-02 1.24E-04
Cv.max {lter.{max allowable
chemlcal concentration In vapor)
{ug/ty= 3,B4E+03 7.15E+05 1.52E+04 1.736+03 7.04E+03 1.27E+08 T.04E+(3
Max allowabla chemical concentration .
In vapor {ppmy){unit conv.} 1,10E+03 1.27E405 7.27E+03 8.28E+02 1.43E+03 2.98E+05 1.44E+03
Max allowable chemical
concentration in vapor{ppbv{unit
conv.) 1.10E+06 1.27E+08 7.27E+08 B28E+05 1.43E+06 2.98£+08 1.44E+06
Maximum she concentration (ppbv) 1.3 19 4 4 24 0.85 0.52
Does max slte concentrallon
exceed max sllowable chemlcal
concentration In vapor (ppbv)? Neo No No Ha No No No
Cumulative flakHazard
Maximum concentration/maximum
allowable concentration by SSTL 1.1BE-06 1.49E-08 5.5GE-07 4.B3E-08 2.37€-06 2.B5E-0% 6.41E-07
Boles:

NC = evaluated as a nen carcinogen
C = evalualed as a carcinogen
NA = Not applicabla

See ASTM, 1995, for calculations for elfective ditfusivity, ditlusive vapor flux, outdoor Bir concentration, dose and risk calewlations. The maximum allowable vapor ion was ¢ lated by iteration 1o achieve the acceptable risk level.
Mo loxicological information was identified for ethanal {aka ethy! atcohol), 2-propanot (aka isopropy! alcohal), of 4-glhyltoluene; these compounds were Lherelore excluded from the risk calcutatians.




L .

SoH Vapor Caleulatlons
Qutdoor Alr - Adult

taputs Sy-mbql Benzene {NC) Banzene (C) Toluene  Ethylbenzene Xylene Dichlorodiftucramethane MEK (NCHaka Acelona 1,3 Dichlorobenzene Methylene Chioride {NC)
. {NE) {NC} (NC} (NC)(aka Freon 12} 2-Butanone) (NG} (NC} {aka Dibromomethane}
Air diffusion coeficient (em*2/s) Dair 0.093 0.093 0.085 0.076 0.072 5.20€-02 B0BEC2  1.24E-01 6.88E-02 1LOIED)
Air content {v/v) theta as 01715 04715 0715 01715 04715 ¢1715 0.1715 04715 DA715 01715
Parosity (vv) theta t 0397 0.397 0.397 0.997 0.397 0.387 0.397 0.297 0.397 0 357
Water diffusion coefflicientfcm*2/s) [hwat 0.000011 0.000011 0.0000054 0.00000B5 0.0000085 1.05E-05 9.80E-D6 1.14E-05 7.90€-06 - 1 17é.os
Henry's law (unitiess) H .22 D.22 0.26 n.a2 .29 1.65E+01 535E-03  1.03E-03 1.34E-01 glan-oa
Depth ta vapor sample (em) d 76.2 76.2 762 76.2 76.2 76.2 76.2 762 76.2 ' 76.2
Water conlent (vAv) theta ws 6.2255 02255  0.2255 02255  0.2255 0.2255 0.2255 0.2255 02258 p.2255
Width of source area parallel o wind o ’
groundwater flow direction {cm) w 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
windspeed {cm/sec) Uair 225 225 225 225 225 225 225 225 225 225
Ambient mixing zone height (cm) dair 200 200 200 200 200 200 200 200 200 200
Bulk density {g/lem*3) ps 1.62 162 1.62 1.62 162 1.62 1.62 1.62 1.62 1.82
Body weight-adult BwW : 70 70 70 70 70 70 70 70 70 10
Averaging time (days} AT 10950 25550 10950 10350 10950 10950 10950 10950 10850 10950
Slope factor inhalation {mg/g- day}*-1
or RIDi (ing/kg-day) SHRIDI 0.0017 o1 0.1 0.29 D.2 0.057 0.29 0.1 D.002 0.86
Inhalation rate {m*3/day) Irait 20 20 20 20 20 20 o0 20 20 ‘20
Exposure frequency (daysfyear) EF asa8 asb 350 350 380 350 as0 50 350 350
Exposure duration {years) ED 30 30 30 30 30 30 30 30 30 ' 30
Risk lovel [carcinogenyhazard level
{noncarcinogens) NA 1 1.00E-06 1 i 1 1.00E+00 1 1 i 1
tolecular weight (gfmol) MW 78 . T.80E+00 92 106 106 120.92 724 58.08 147 85

Defs {dilfusion coeHicient

- soilfem*2sec) 1.67E-03 1.67E-03 1.52E-03 +.36E-03  1.29E-03 9.30E-04 1.83E-03 2.71E-03 1.23E-03 1.B1E-03
Dose {mgl= 1.30E+03 1.79E+01 B.43E+D4 222E+05 1.53E+05 A4.37E+D4 2.22E+05 T7E7E+D4 1.53E+03 B.BIE+05
€ outdoor (wgy/em*3)= 6.1E-08 B52E-083  4.02E-04 1.06E-03  7.30E-04 2.08E-D4 1.06E-03  3.65E-04 7.30€E-06 3 14E-03
Fmax (max vapar flux predicted by - ’
chemical cencantration in soil vapor .
{uglem*2-sec) = 1.86E-04 2.56E-08 1.20E-02 318E-02 21902 6.24E-03 3.48E-02  1.10E-02 2.19E-04 9.42E-02

Cv.max (ter.}{max allowable
chemical concendration In vapor)
{ug/L)= ' 9.52E+03 117E+02 G.03E+D5 1.78E+06  1.29E+06 S 11E+05 1.59C+06 J.0BE+05 1.35E+04 3.96E+0D8

Max allowable chemical concentration

In vapor {ppmyvHunit conv.} 267E+03 3GEE+01  1.60E+Q5 4.10E+05 2.99E+05 1.03E+05 53BE+05  1.30

Max allowsble chemical E+05 2258403 1146406
concentration In vapor(ppbv){unit

conv.) : 2.67E+06 96EE+04  1.60E+08 4.10E+08  2.99E+08 1.03E+08 5.I8E+08  1.30E+08 2.25E+06 114E+08

Maximum slte concentration (pphbv) 1.7 1.7 5 16 g4 671 38 21 34 1.3
Does max site concentration

exceed max allowable chemical

concentratlon in vapor (ppbwv)? No Ne No No HNo HNo Ho No Mo Mo
Cumulative Risk/Hazard

Maximum conrcentralipn/maximum

allowabla cancentration by SSTL 8.37E-07 46405 H.12E-08 3.90E-09 281E-08 B.B7E-09 7.07E-0%  1.62E-07 1.51E-06 1.14€-09
Cumulatlve Hazard-Non carcinogens 4.776-06 ' '
Cumulative Risk-Carcinogens 6.39E-11

Mptes!
NC = evaluated as a non carcinegen
C = pvaluated as a carcinogen

M4 = Nat applicable
Sop ASTM, 1935, for caleulations for elfeclive diffusivity, diffusive vapor flux, outdoor air concentration, dose and risk calculations. The maximum allowable vapor concentralion was calculated by iteration to achieve ihe acceplable risk fevel.

No toxicologica! informalion was identified tor ethanal {aka ethyl atcahol), 2-propanot {aka isopropyl atcehol), o 4-gthyttoluens; these compounds were therelore exluded frem 1he risk calculalions.




Soil Vapor Calculatlons
Quidaor Alr - Adult

Inputs Symbol Mathylens Chioride {C) Trichlorofluoromethane Chloromethane {NC) Chioromethane  1.2,4-Tnmelhylbenzena Styrene 1,35~
(aka Dibromomethane} (NC)taka Freon 11} (aka Methyl {C) taka Metyt  {NC) (NC) Trmethylbenzene

- Chloride} Chiaride) (MC)
Air diffusion coeficient (cm*2/s} - Dair 1.ME-01 B.70E-02 1.2BE-Dt 1.2BE-01 7.50E-02 7.10E-02 7.50E-02
Air content (viv} theta as 0.1715 0.1715 01715 01715 04715 01715 04715
Porosity {w/v) theta t 0.397 0.397 0.397 0.397 0.397 0,297 0.397
‘Water dgiffusion coefficient{cm*2/5) Drwat 1.17E-05 9.70E-06 1.68E-04 1.68E-04 7.10E.06 8.00E-06 710506
Henry's Eaw {unitless) H 9.03€-02 "2.40E+00 A.64E-01 3.64E-01 0.23 o 032
Depth to vapor sample {em) d 76.2 76.2 76.2 76.2 76.2 76.2 76.2
Water content {wiv) - theta ws 0.2255 0.2255 0.2255 0.2255 02255  0.2255 0.2255
Width of source area paraflel to wind or [
groundwater fow direction {cm) w 1500 1500 1500 1500 1500 1500 : 1500
windspeed (cmi/sec) Uair 225 225 225 225 225 225 225
Ambien! mixing zona height {cm) dair 200 200 200 200 200 200 200
Butk density [gem*3} ps . 1.62 1.62 1.62 1.62 162 1B2 1.62
Body weight-adult BW 70 70 70 70 70 70 ' 70
Averaging time (days} AT 25550 10950 10950 25550 10950 - 10950 10950
Slope factor inhatation {mg/kg- day)*-1
or RIDi {mo/kg-day) SA/RI0I . 3.50E-D3 0.2 0.0063 8.10E-03 0.0017 0.29 00017
Inhalation rate (m*3/day} Irair 20 20 20 20 20 20 o0
Exposure Irequancy (days/year) EF 350 350 350 350 350 350 350
Exposure duration {years) ED an 30 30 30 ] a0 30
Rlsk level {carcinogeny/hazard level
{noncarcinogens} NA 1.00E-068 1 1 1.00E-D6 1 1 1
Molecular weight {g/mol) Mw -85 137.4 51 51 120 104 120

Delfs (diffusion coefficent

soll{em*2/sec) 1.81E-03 1.56E-03 2.31E-03 231E-03 1.34E-03 1.27E-02 1.34E-03
Dose (mg)= - SMEsD2 1.53E+05 4.83E+03 2.93E+02 1.30E+03 2.02E+05 1.30E+03
C cutdoar {uglem*3)= 2.43E-06 7.30E-04 2.30E-05 1.40E-08 B.21E06 1.06E-02 6.21E-06
Fmax (max vapor flux predicted by

chemical concentration in sail vapar

{ug/cm*2-sec) = ’ 7.30E-05 2,19E-02 6.90E-04 4.19E-05 1.BGE-04 . 3.1BE-02 1.B6E-04
Cv.max {Hermax altowsble

chemical concentratlon in vapor)

{ugiLy= 3.07E+03 1.07E+06 2.2BE+04 1.3BE+03 1.06E+04 1.90E+06 1.06E+04

Max allowable chemical cancentration
in vapor (ppmviunit conv.) - B8.8IE+D2 1.9E+05 1.09E+04 6.62E+02 2.15E+03 4.47E+05 215E+03
Max allowable chemical

concentration In vapor{ppbvi{unit
conv.) 8.83E+05 1.ME+0B 1.09E+07 B.B2E+05 215E+06 4.47E+08 215E+08

MaxImum site concentration [ppbv) ’ 1.3 19 4 4 9.4 D.B5 0.92

Daes max site concentration
pxceed max allowable chemlcal
concentration In vapor (ppbv)? No No No HNa Mo No No

Cumulative Risk/Hazard

Maximum concenwration/macimem
atlowabla concentration by SSTL 1.47E-06 9.98E-09 3.67E-07 B.DME-06 1.58E-06 1.00E-09 4.27E-07
'

Notes:
NC = gvaluated as 8 non careinogen
C = evaluated as & carcinogen

NA = Nat applicable
Soe ASTM, 1995, far caleulations for elfective diffusivity, diflusive vapor flux, outdoor air cancentralion, dosa and risk caleulations. Tha maximum allowable vapor cancentration was calculated by iteration te achieve the acceptable risk tevel.

o towicological infermation was identilled for athanol (aka cthy! alcohol), 2-prapancl {aka isopropyl alcohal), of 4-gihyltcluene; thesa compounds were Iherelore exluded Irom the risk catculations.




