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Dear Mr. Gholami:

The attached report, prepared by Toxichem Management Systems, Inc. (TOXICHEM) presents a
site specific risk assessment for the above referenced property. The Ob] ective of the risk  ~
assessment was to quantify potential human health risks and to evaluate the possibility of site
closure pursuant to the Alameda County Health Care Services letter dlrectlve dated Aprﬂ 12,
2000.

The results of the risk assessment justify site closure. Using conservative methods (ASTM) and .
assumptions, 51te risks were found to be below the acceptable range and were estimated to fall
between 7 x 107 to 1.3 x 10 . In addition to ASTM modeling, US EPA methods were also used
to predict risks associated with the migration of vapor phase contaminants intp occupied spaces.
The results of this modeling compared favorably with the ASTM results and produced lower risk
cstimates in the range of 5 x 10710 9.7 x 107..

Based on the results, we recommend that your office close the site with no further action requj
I may be reached at (408) 292- 3266 with questions concerning our report.

Sincercly,

anrel ernandez MPH, CIH, REA

President
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1.0 EXECUTIVE SUMMARY

This report presents a human health risk appraisal (HRA) for the property located at 21123 Meekland
Avenue in Hayward, California. The objective of this appraisal was to evaluate the potential human
health risks posed by the petroleum hydrocarbon compounds detected in soils and groundwater at the
subject property. The chemicals evaluated in this assessment included the gasoline range petroleum
hydrocarbons benzene, toluene, ethyl benzene, and xylenes.

Conservative assumptions and methods were used in the HRA to develop estimates of carcinogenic
and non-carcinogenic risks for the chemicals of concern. Cancer risk findings are compared to a
range of acceptable risk levels, 1107 to 1x10*, cited in the EPA National Contingency Plan
(NCP) in order to place the risk estimates in perspective. A 1x107° cancer risk represents a one in
one million additional probability that an individual may develop cancer over a 7(-year lifetime as a
result of the exposure conditions evaluated.

effects are expressed as the/ratio [HI) of the estimated exposure over a specified time period to a
reference dose (RfD) derived for a similar exposure period. Bxposures resulting in a HI that are <1
are very unlikely to result in noncancer adverse health effects.

Unlike carcinogenic effects, ?ffcancer effects are not expressed as a probability. Instead, these

The principal findings of the HRA follow:

Commercial Use Scenario— For the current commercial use exposure scenario, the estimated excess
cancer risks was estimated at 7 x 107to 1.3 x 10°, which is within the US EPA’s acceptable risk
range cited in the NCP. Non-carcinogenic risks expressed as a HI, were estimated to be less than
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2.0 INTRODUCTION

The objective of this human health risk appraisal (HRA) is to evaluate the potential health risks posed
by petroleum hydrocarbon chemical constituents found in soils and groundwater including: benzene,
toluene, ethyl benzene, and xylenes. Within this HRA report, chemicals of potential concern are
identified for relevant receptors, exposure to potential chemicals of concern are assessed, and the risks
associated with potential exposures to these chemicals are quantified. The remaining sections of the
HRA are organized according to steps common to most risk assessments including, identification of
chemicals of potential concern, exposure assessment, and risk characterization.

3.0 METHODS USED

This section describes the calculation of chemical specific human health risks for chemicals detected
in Site soils. Calculation of the health risks incorporates exposure assumptions, exposure point
estimation, and toxicity values for each chemical of interest, for all pathways of concern. The primary
guidance used in the development of this HRA was taken from Risk Assessment Guidance (RAGS)
(U.S. EPA 1989a), Department of Toxic Substances Control (DTSC) supplemental guidance
(CALEPA 1992), and Risk-Based Corrective Action (RBCA) applied at petroleum release sites
(ASTM 1994). The chemicals of concern, exposure scenarios, exposure assumptions, methods of
calculation, and parameter values used are described below.

3.1 CHEMICALS OF CONCERN

Previous environmental investigations have shown that Site soils and groundwater have been impacted
by gasoline range hydrocarbons including benzene, toluene, ethyl benzene, and xylenes (BTEX) and
total petroleum hydrocarbons as gasoline (TPHg). This assessment incorporates ASTM methods i.e.,
BTEX target compounds to evaluate the potential risks associated with exposure to fuel related
hydrocarbons.

3.2 EXPOSURE ASSESSMENT
3.2.1 EXPOSURE SETTING OVERVIEW

Located at 2113 Meekland Avenue, in Hayward, California, the subject property is approximately 3/4
acre in size and is currently occupied by a 4600 square foot commercial building consisting of office
and warehouse space. Beck Roofing, a commercial roofing business currently occupies the site.
During May of 1991, a 1000 gallon underground gasoline storage tank was removed from the site.
Several stages of soil and groundwater investigation and remediation followed the removal of the
tank. According to information developed by Lush Geosciences, two excavations have been completed
onsite. The initial excavation of impacted soil about the former tank measured approximately 20 ft x
20 ft and extended to a maximum depth of 24 ft below ground surface (bgs). A second excavation,
measuring approximately 30 ft by 30 ft and roughly centered over the former tank location was
excavated during 1994 to an average depth of 31 ft.

According to site investigators, soil and groundwater in the vicinity of the former underground fuel
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tank are impacted by gasoline range hydrocarbons. Based on site investigations conducted by others,
the impacted area is located at the central portion of the Site, south of the existing structure. The
horizontal extent of affected soil and groundwater is approximated at 6400 square feet in size.

Site stratigraphy is described in the numerous boring logs prepared during various site investigations.
Based on Toxichem’s review of 15 boring logs prepared by a consulting engineering geologist, soils
underlying the site the appear to be characterized as moist dusky yellow silty clays from near surface
to approximately 5 feet bgs. Moist yellow brown sandy clays with 35% very fine sand, were
encountered between approximately 5 ft bgs to 10-13 feet bgs. Below 10 ft bgs, fine grained, pale
yellow brown silty sands were encountered to approximately 19 to 20ft bgs. Below 20 ft bgs, clay
was primarily encountered. The clay unit was described as clay; silty, low to medium plasticity,
moist, and yellow brown to olive gray. Site related boring logs are presented in Appendix B of this
report.

Depth to groundwater onsite has decreased from 31 ft bgs during 1992 to approximately 25 ft bgs
during 1999. Figure 1 shows a depth to groundwater trend line that was derived from available
depth to groundwater measurements collected at monitoring wells MW-1 through MW-3. Information
provided to Toxichem indicates that the groundwater flow direction is reported as west to southwest,
and that the aquifer is partially confined.

With respect to the vertical extent of soil impact, the data provided to Toxichem indicates that the
petroleum hydrocarbons are confined to subsurface soils between 18 ft to 30 ft bgs. Since current
measurements indicate that groundwater is approximately 25 feet bgs, site contaminants are confined
to the saturated and semi-saturated zones.

Table 1 below summarizes analytical data within the area of concern from soil samples retained from
the 18 to 30 ft depth horizon. In addition, the benzene data includes analytical results from sidewall
samples collect during the final excavation. The area of so0il impact is defined by MW-1 through MW-
3, B-1, B-2, and G1 through G3. The locations of these borings are depicted in Heilshorn Figures 2
and 5 which are attached to this report.

With respect to groundwater impact, Table 2 below summarizes analytical data provided by Heilshorn

Environmental Engineering.
Table 1. Soil Analytical Data
. Chemical Frequency of Range (mg/kg) | Location of:
Detection ‘the Max.. .~
benzene 20/30 <0.005 - 5.7 SW-7 0.347 0.668
toluene 16/20 <0.005 - 1.2 B-2 0.140 0.257
ethyl benzene 13/20 <0.005 - 1.0 G-2 0.107 0.194
xylenes 16/20 <0.005 - 2.0 G-2 0.295 0.515
Table notes: DCLs (93% upper bound estimate of the mean) calculated with censored data (non - detects) assumes the

chemical is present at ¥z the detection limit.
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Table 2. Ground Water Analytical Data
Chemical Frequency of Range (ug/l) Location of | Avé’;'ége P U(‘L ,

Detection theMax, - |~ {(ug/M: |- g/
benzene 18/28 <0.30 - 242 MW-3 25.5 47
toluene 18728 <0.30 - 36 MW-3 4.1 8.3
ethyl benzene 16/28 <0.30 - 93 MW-3 7.8 21

xylenes 19/28 <0.30 - 116 MW-3 10.5 23.4

Table notes: Data from January 1996 through January 1999, UCLs (95% upper bound estimate of the mean) calcwiated
with censored data (non - detects) assumes the chemical is present at ‘4 the detection limit,

3.2.2 EXPOSURE SCENARIOS AND HYPOTHETICAL RECEPTORS

An exposure pathway is the course a chemical takes from a source to an exposed organism.,

Exposure pathways include the following four elements: (1) a source; (2) a mechanism for release,
retention, or transport of a chemical in a given medium (e.g., air, water, soil); (3) a point of contact
with the affected medium; and (4) an exposure route at the point of contact (e.g., ingestion,
inhalation). If any of these elements is missing, the pathway is considered "incomplete” (i.e., it does
not present a means of exposure). ’

This report addresses the potential risks associated with confaminant volatilization from impacted soil
and groundwater. There are no other complete exposure pathways.

For selected chemicals, this assessment will address the following:

. For an onsite commercial receptor, inhalation of chemicals volatilizing from
Site soils and groundwater and migrating into occupied spaces, and ambient
inhalation exposure to chemicals volatilizing from Site soils and groundwater.

3.2.3 EXPOSURE ASSUMPTIONS

Exposure estimates (intakes or administered doses) of Site-related chemicals are defined as the mass
of a substance taken into the body, per unit of body weight, per unit of time. Methods used to
calculate chemical intakes for chronic exposure, or chronic daily intakes (CDIs), are described in Risk
Assessment Guidance (RAGS) (U.S. EPA 1989a) and Department of Toxic Substances Control
(DTSC) supplemental guidance (CALEPA 1992). Estimates of chemical intake are based on exposure
concentrations at the exposure point (exposure point concentrations) and on the estimated magnitude
of exposure to affected media.

For this assessment, DTSC (1992) and U.S. EPA (1989a; 1991a) guidance were the primary sources
used for exposure quantification. Exposure factors (body weights, breathing rates, etc.) used in the
exposure algorithms were also taken from DTSC (1992) and U.S. EPA (1994). For all exposure
pathways, a default adult body weight of 70 kg and default exposure duration of 25 years is used.
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The averaging time used to determine the chronic daily intake (CDI) of a chemical is dependent on
the type of toxic effect being assessed. For assessing carcinogenic effects, CDIs are calculated by
prorating the exposure period cumulative dose over a lifetime; the average lifespan is assumed to be
70 years (U.S. EPA 1991a). For assessing noncancer effects, CDIs are calculated by averaging
intakes only over the period of exposure.

The following subsections describe exposure parameters and assumptions used to calculate CDIs for
each exposure pathway. The exposure algorithms used in this assessment are presented in Appendix A
of this document.

3.2.3.1 INHALATION PATHWAY ASSUMPTIONS

Onsite receptors are assumed to be exposed to volatile chemicals volatilizing from subsurface soils
and groundwater, Table Al (Appendix A) shows the exposure algorithm for potential exposures to
chemicals in indoor and/or ambient air. An inhalation rate of 20 m*/day is assumed for adults, and
the exposure frequency for this pathway is 250 days per year for an exposure duration of 25 years.
3.2.3.2 SUMMARY OF EXPOSURE VARIABLES

Table 5 below summarizes key exposure variables for onsite receptors.

Table 3 . Exposure Variables

Breathing Rate | Exposure " Pathways.
(m¥d) Duration C
ambient (yrs)
Onsite:
Resident 20 aduit 25 adult | soil volatilization, growxdwater volatilization

Table notes: Units: (m*d)=cubic meters per day, yrs = yeats.

3.2.4 EXPOSURE PQOINT ESTIMATION

Exposure point concentrations (EPCs) are the concentrations of chemicals at the point of exposure. As
a conservative measure, for the inhalation pathway, vapor concentrations are calculated from the 95 %
UCL soil and groundwater concentrations.

3.2.4.1 VOLATILIZATION FACTORS

Volatilization factors (VF) are used to address the soil to air pathway and the groundwater to air
pathway for volatile chemicals. These factors relate soil chemical concentrations to air chemical
concentrations that may be inhaled onsite. The mathematical expressions for VFs are presented in
Appendix A of this document. This section describes volatilization factors and underlying assumptions
in their use.
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VF Assumptions

Volatilization factor calculations assume (1) chemical concentrations in Site soil and groundwater over
time remain constant, (2} isotropic soils, and (3) linear equilibrium partitioning within the soil matrix
between sorbed, dissolved and vapor phases. The calculations incorporate site specific source
parameters, diffusion paths, and default building parameters.

Volatilization from Subsurface Soils and Groundwater to Indoor Air

To estimate chemical volatilization from subsurface soils and groundwater with vapor migration into
indoor air spaces, the subsurface groundwaier volatilization model from ASTM is used with
modifications for soil bound contaminants. A modification is required since site contaminants are
primarily confined to the saturated and semi saturated zones. In the saturated zone, the soil bound
chemical is not available to partition to the vapor phase since there are no air filled pore spaces with
in the soil matrix (the chemical is available to dissolve in the soil moisture). However, within the
semi-saturated zone (capillary fringe) the chemical is available to partition into the vapor phase within
the air filled pore spaces of the soil. Transport (migration) to surface level occupied spaces requires
that the chemical diffuse through the capillary fringe, vadose zone, and through the foundation of the
building.

The ASTM groundwater volatilization factor (VEgw) for the groundwater to indoor and ambient air
exposure pathways estimates vapor flux by incorporating the capillary fringe, the vadose zone, and
the building foundation pad to the diffusion path of the chemical. Within this VF expression, there is
a partitioning model which, based on a chemical’s groundwater concentration (dissolved phase),
predicts the vapor phase concentration within the soil pore space. Similarly, in the ASTM VF for
subsurface soil volatilization, there is a partitioning model which, based on a chemical’s soil
concentration (sorbed phase), predicts the vapor phase concentration within the soil pore space. This
partitioning expression is substituted into the VFgw to evaluate soil volatilization.

For ambient air exposures (groundwater volatilization), the foundation pad (and building ) are
removed from the path of diffusion, and areal extent and ambient ventilation parameters are
incorporated into the model.

Volatilization from Subsurface Soils to Ambient Air

To address the soil to ambient air pathway for volatile chemicals, the VF, from U.S. EPA 1996
PRGs is used to risks. The VF, equation is broken into two separate models: an emission model to
estimate emissions of the chemical from the soil, and a dispersion model to simulate the dispersion of
the chemical in the atmosphere. The emission term used in the VF, is based on Jury 1984 and
describes the vapor phase diffusion of the chemicals to the soil surface to replace that lost by
volatilization to the atmosphere. The major assumptions of this model include: (1) chemicals are
uniformly incorporated in the soils to an infinite depth, (2} isotropic soils, (3) no water flux through
the soil, (4) bare, uncovered soils, and (5) linear equilibrium partitioning within the soil matrix
between sorbed, dissolved and vapor phases. The basic principle of the VE, model is applicable only
if the soil chemical concentration is at or below soil saturation.
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The dispersion term within the VF is derived from a modeling exercise by U.S. EPA using
meteorological data from 29 locations across the United States. The dispersion model used by the
U.S. EPA is the AREA-ST, an updated version of the Office of Air Quality Planning and Standards,
Industrial Source Complex Model, ISC2. U.S. EPA has selected Los Angeles as the 90th percentile
data set for volatiles and a default source size of 0.5 acres was chosen for the PRG calculations.
According to U.S. EPA Region 9, this is consistent with the default exposure area over which Region
9 typically averages chemical concentrations in soils (U.S. EPA 1996 PRGs).

3.2.5 SolL AND CHEMICAL PARAMETERS

This section describes key data used for the calculation process, and identifies physico-chemical
parameters and toxicity constants used.

3.25.1 PHYSICAL PARAMETERS FOR SOILS

The key factors relative to vapor transport through the capillary fringe and vadose zone include
thickness of the fringe and the moisture and density profile of the soils within the path of diffusion.
With respect to vapor transport through the capillary fringe, the ASTM expression assumes a fringe
thickness of 5 cm, which is characteristic of a porous media.

The capillary fringe is known to retard vapor mass transport (EPA1992, McCarthy, RWQCB 1997),
and the ASTM VF predicts an exponential decay of vapor concentration above the fringe with
increasing fringe thickness. Site specifically, the fringe thickness is unknown, however, it can be
assumed that it is greater than 5 feet in thickness because of the clay soils encountered below 20 ft
bgs. For the soil volatilization pathway, this HRA assumes a capillary fringe thickness of 2.5 feet,
and a vadose zone path length of 20 feet. For the groundwater volatilization pathway, this HRA
assumes a capillary fringe thickness of 3.0 feet, and a vadose zone path length of 22 feet, and the
depth to groundwater at 25 feet below ground surface.

Vapor transport through the vadose zone is most sensitive to air filled porosity, thus vapor flux
increases exponentially with incremental increases in air filled porosity. ASTM uses default factors
characteristic of porous media including 0.38, 0.12, and 0.26 for volumetric total porosity, moisture
content, and air filled porosity respectively. Bay Area soils are typically less porous and generally
consist of finer grained media. Table 4 below summarizes measured values for moisture content,
total porosity and organic content for six Bay Area locations. Based on Bay Area conditions, this
assessment assigns representative vadose zone soil parameters and ASTM default capillary fringe
parameters for the fate and transport modeling.

Table 4. Soil Parameters

Location Moisture Content | Organic Total- Air ’ﬁllefd PartlcleBulk
em’/em® Carbon Porosity - Poresity [ 'Density ...
cm¥/em® cm%m? | IR

ASTM Default A2 .01 38 .26 2.65
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Location Moisture Content | Orgamic | Total | = Air filed
em’*/cmy’ Carbon Porosity Porosity
can’fem® | emPem®s )
N i
Industrial Road’ 353 023 373 .02 2.71g/em’
San Carlos (calculated) {calculated)
Velcon Filters® 322 029 391 069 2.71g/cm?
Junction Ave (calculated) (calculated)
San Jose
202 Lewis Road 31 .02 .364 052 2.69g/cm?
San Jose® (calculated) {calculated)
300 Broadway 0.307 0.016 0.354 0.047 2.71glem®
Oakland* (calculated) {calculated)
3601 El Camino 0.336 001 0.389 0.053 2.77 g/lem3
Real (calculated)
Palo Alto®
2122 Davis Street 0.375 0.02 0.407 0.032 2.7gfcm3
San Leandro® (calcufated)
Assumed Site 0.32 .01 0.38 0.06 2.7 gfem3
Paramefers
L1'abh3 notes:1. Average of 4 samples between 3- 6.50t. BGs 2. Avelage of 15 vadose zone samples. 3. One sample. 4.

Average of 3 samples collected at 5 ft bg. 5. Average of 4 vadose zone samples collected between 5.5 to 11.0 ft bgs. 6.
Average of 3 samples collected within the capillary fringe.

3.2.5.2 PHUYSICO-CHEMICAL PARAMETERS

The Physico-chemical parameters used in this assessment and the sources of the information are
summarized in the Table 5 below.

Table 5. Physico-Chemical Parameters

Henry’s Constant | Koe (cm%g) | Diffusivity air | ‘Ditfusivity Water™

Dimensionless (cnt/s)” 1 dem¥s)-
benzene 22 58.% 087 9.8E-06
toluene 27 260 7.8E-02 8.6E-06
ethyl benzenc 32 220 7.5E-02 7.8E-06
xylenes 29 240 7E02 8.4E-06

e ) A
able notes: Henry's Constant, Koc, and ditfusivities are from U.s.EPA 1998 PRGs unless ofherwise specnffed below,
Diffusivities for benzene are from U.S. EPA 1996b. Koc for benzene is from U.S. EPA 1998 and 1994.
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3.2.5.3 ToxiciTY PARAMETERS

EPA-derived toxicity values used in risk assessments are termed slope factors and reference doses
(RfDs). Slope factors are used to estimate the incremental lifetime risk of developing cancer
corresponding to CDIs calculated in the exposure assessment. The potential for noncancer health
effects is evaluated by comparing estimated daily intakes with reference doses (RfDs) or reference
concentrations (RfCs), which represent daily intakes at which no adverse effects are expected to occur
over a lifetime of exposure. Both slope factors and RfDs are specific to the route of exposure [e.g.,
inhalation, or ingestion (oral) exposure]. For assessing noncarcinogenic effects associated with
inhalation exposures, EPA has begun issuing reference concentrations (RfCs) that represent exposure
concentrations at which no adverse effects are expected to occur. Where the California cancer potency
factors are more stringent than those derived by EPA, the California values are used in the HRA to
estimate potential cancer risks from exposure to chemicals at the site.

The toxicity parameters (slope factors and reference doses) used in the risk calculations are
summarized in Table 6 below.

Table 6. Toxicity Parameters

B ' > > B R e ] x|
SFo Sfi . RFDi sty REDeslL
per mg/kg-day per mg/kg-day . mg/kg-ay | jt"‘l‘lig”]kg‘-;}

benzene 0.1c 0.1c
toluene NA NA 0.11 0.2

ethyl benzene NA NA 0.29 0.1
xylenes NA NA 0.2 2

able notes: ¢ = Calitornia value, All other values from U.S. EPA 1996 PRGs. NA =not applicable

4.0 RESULTS

Cancer risks for a single carcinogen are calculated by multiplying the carcinogenic CDI of the
chemical by its slope factor. A 1X10° cancer risk represents a one in one miltion additional
probability that an individual may develop cancer over a 70-year lifetime as a result of the exposure
conditions evaluated. For the residential exposure scenario total cancer risks are summed to determine
the total cancer risk for the population of concern.

Unlike carcinogenic effects, noncancer effects are not expressed as a probability. Instead, these
effects are expressed as the ratio (HI) of the estimated exposure over a specified time period to the
RfD derived for a similar exposure period {(e.g., CDI:chronic RfD). This ratio is termed a hazard
quotient. If the CDI exceeds the RfD (i.e., hazard quotient > 1), there may be concern for noncancer
adverse health effects. Exposures resulting in a hazard quotient <1 are very unlikely to result in
noncancer adverse health effects. Hazard quotients for individual chemicals are conservatively
summed for each exposure pathway to determine a hazard index. Calculation results and risk
presentation tables are provided in Appendix A. .
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4.1 CALCULATED RISKS

Exposure point concentrations were used to calculate the chronic daily intake (dose). The resultant
dose, for the exposure conditions examined were then multiplied by a carcinogenic potency factor or
compared to a reference dose for non-carcinogenic risks. Table 7 below summarizes the estimated
risk posed by the site chemicals.

Table 7. Risk Summary - Commercial Exposure Scenario

Source Average Maximum ) Maximum:.’
Carcinogenic Carcinogenic Risks | Non—carcmogemc
Risks ) “Risks .
Soil to Indoor 7E-07 1.3E-06 << <]
Air
Soil to Ambient NC 1.4E-07 << <1
Air
Groundwater NC 6.9E-08 << <]
to Indoor Air
Groundwater NC 1.3E-10 << <1
to Ambient Air
%abte notes: Average risks are calculated using average media concentrations, maximum risks are calculated

using the 95% UCL. NC = not calculated.

4.2 CONCLUSIONS

Soil Volatilization

Using the conservative methods and assumptions described in this report, the estimated maximum
carcinogenic risks due to the inhalation of benzene volatilizing from subsurface soil and migrating to
indoor air (assuming a structure is placed directly over impacted soil) is estimated at 1.3E-06. Non-
carcinogenic risks, expressed as a hazard quotient, are less than unity. In addition, the ambient
inhalation risks for this pathway are estimated at 1.4E-07. The estimated risks are well within the
acceptable range.

Since the ASTM Groundwater volatilization method was modified to account for site specific
conditions, an alternative model was selected to provide a point of comparison. The Johnson and
Ettinger Model For Subsurface Vapor Intrusion Into Buildings (US EPA Version 2 1998) was used in
screening mode to evaluate soil volatilization. The results compared favorably and are summarized in
the Table below. Modeling output is also provided in Appendix A.
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Table 8. Johnson and Ettinger Model For Subsurface Yapor Intrusion Into Buildings

" \\__W Average L T Maximonr,
II

Carcinogenic Risks .. Carinogeni¢ Risks

Soil to Indoor Air 5.0E-07 9.67E-07

Groundwater Volatilization
With respect to groundwater volatilization, the ASTM methods for evaluating indoor and ambient
exposure pathways, yielded risk estimates far below levels of concern.

Use of Conservative Asumptions and Methods

For both soil and groundwater contaminants, this assessment has incorporated conservative
assumptions and parameters into the estimation of risk. The most sensitive parameters for inhalation
exposure point estimates include soil concentration and depth to contamination, soil moisture content
(air filled porosity), total organic carbon in the soils, assumed aerial extent of foundation cracks, and
the assumption of an infinite source of contamination.

The source terms used in this assessment included mean and upper bound estimates of mean soil
concentrations for chemicals confined in the soiis between 18 and 30 feet below ground surface. This
conservative treatment of data likely results in the overestimation of risk for several reasons. First,
the hydrocarbon compounds trapped in the saturated zone are unavailable for volatilization until
dissolved in the soil moisture. For chemicals in the capillary fringe, there is limited air filled porosity
for volatilization, and the capillary fringe retards mass transport. For fine grained media such as fine
silt, the capillary rise is expected to be 200 + centimeters (Fetter 1993). We note that clays are
characteristically of a smaller grain size than that of silt. Therefore, the thickness of the fringe is
expected to be substantial. The 95%UCL concentration of benzene at the 20 ft depth horizon
(arguably most representative of current site conditions) is 100 ug/kg. This assessment used a
95%UCL concentration of 668 ug/kg. Finally, the soil data set used to calculate vapor flux included
side wall samples (1994) which skewed the data set. One side wall soil sample (SW-7) from the 1994
excavation, contained 5.7 mg/kg of benzene. Since the excavation resulted in primary source removal
with clean fill replacement, the side wall data points should not be considered as representative of site
conditions. Removing SW-7 would result in a reduction of risk by a factor of 3.

With respect to soil properties, porosity parameters based on Bay Area measurements were used. Use
of standard default soil properties that are characteristic of dry permeable soils would increase risk
estimates. However, the porosity parameters used are consistent with Bay Area clayey soils. In
additon, as a conservative measure, the ASTM default parameter for organic carbon content was used
in the assessment. Vapor partitioning is sensitive to organic carbon content. Higher organic content
reduces vapor concentrations thus reduces risk. The ASTM default parameter would be considered
conservative.

ASTM conservatively assumes the aerial extent of cracks (AEC) in a foundation is 1% of the
foundation area. This parameter determines the resistance of mass transport through the foundation
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slab, thus the exposure point concentration within the occupied structure. As a point of comparison,
the Regional Water Quality Board (RWQCB) has routinely approved risk based closures where
assessments assume AEC factors of 0.01% for new construction.

Finally, a conservative constant source volatilization model was used for the assessment. The ASTM
model assumes that no source depletion occurs over the 25 year exposure period. This is an extremely
conservative assumption since mass loss of onsite chemicals will occur due to volatilization and
biodegradation.

LIMITATIONS

This report was prepared with generally accepted standards of environmental practice in California at
the time of its preparation. Evaluation of the chemical conditions of the site media for purposes of
this assessment is made from a limited number of observations. There are no representations,
warranties, or guaranties that the chemical information relied upon in the preparation of this report,
are a complete and accurate representation of the site conditions.
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APPENDIX A

Exposure Algorithms, Volatilization Models, Input Parameters, Model Output, Risk
Presentation Tables, Soil and Groundwater Data
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/
TABLE Al. INHALATION EXPOSURE ALGORITHM /

CAxIRxEFxED

intake (mg/kg-day) =

BWxAT
where:
CA = chemical concentration in air (mg."m3)
IR = inhalation rate (malday)
EF = exposure frequency (days/years)
ED = exposure duration (years)
BW = body weight (kg)

AT = averaging time(days)
- carcinogenic effects:70-year lifetime X 365 days/year
- noncarcinogenic effects: BD X 365 daysfyear

Exposure Assumptions®

Commercial

1
i

Parameter Scenario -
CA Chemical Specific J
IR 20 adult
EF 250 ;
ED 25
BW 70 adult

a .
See text Section
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ASTM SOIL TO INDOOR AIR VOLATILIZATION FACTOR

ve (mgim3) _ (HoJ/B, k. +HB, N(D oMol JERLg))

, : x(10%cm3-kgim3-g)
(mglkg)  1+{(D "L J(ERLg))+((D UL YD ey n)

ASTM GROUNDWATER TO INDOOR AIR VOLATILIZATION FACTOR

(mgl m3) _ H(D o) ng)f ERLB))

x(10°L/m3)
(MGIL)  14((D ™SIL g W(ERLG)+((D ™I gy (D 1oL 3n)

MODIFIED ASTM VOLATILIZATION FACTOR FOR SEMI-SATURATED ZONE SOIL
CONTAMINANTS

Je (mgim3) __ (HPI(8,5 K, +H8,))(D oS/l VERL )

x(10%cm3-kgim3-g)
(mgikg)  1+((D *™SIL Y(ERL ) +((D *™=IL J(D Fomcki yn)

ASTM GROUNDWATER TO AMBIENT AIR VOLATILIZATION FACTOR®

ye (mgim3 _ H ‘/ x (10°L/m3)
mgiDy ", Uban,

WDeffws

where:

333
D effcrack(cmzls) =D airD waf(.”H) Bwerack

oT? &

b eteolcmarsy=p 508572 wat(yp BWS ™
6T? aT?
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USEPA SOIL TO AMBIENT AIR VOLATILIZATION FACTOR (VFE.)

h h

capf + v

fivs 2 -
D™ (em* Is )= (hggpe + B, ){Deﬂ'oap pefs

D o omoisy=D #9800y a4y Bwcap®®
T2 2

(314 x D, x T)'?

x 10"%(m%cm?)
{2 X py X D)

VF.(m3kg) = (QIC) x

where:

[(©1°DH + ©,2°D,)in?

D =
A pBKd + ew.'; + easH
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VF Parameters:

Inverse of the mean conc. at the center of a
0.5-acre square source (g/m-s per kg/m’)

/ Lsoil)

Soil-water partition coefficient (cm’/g) = K f,
Soil organic carbon-water partition coefficient (cm®/g)

Air fitled porosity (L, /L) of crack soil
Water-filled porosity (L., /L) of crack soil

Air filled porosity (L, /L) in capillary fringe
Water-filled porosity (L,.../Lyi) in capillary fringe

Parameter Definition (units)

VE, Volatilization factor (m*/kg)

D, Apparent diffusivity (cm?/s)

Q/C

T Exposure interval (s)

I Dry soil bulk density (g/cm®)

0, Air filled soil porosity (L., /L)

n Total soil porosity (L.

0,. Water-filled soil porosity (Lye/Lega)
0, Soil particle density (g/cm?)

Di Diffusivity in air (cm?/s)

H Dimensionless Henry’s Law constant
D, Diffusivity in water (cm?/s)

K,

KCC

f. Fraction organic carbon in soil (g/g)
eacmck

ewcmck

eacap

Oyesp

7 areal fraction of cracks in foundation
ER enclosed space air exchange rate (L/s)
Lgw depth to groundwater (h,,; +h, , cm)
L, depth to soil contamination (cm)

h, capillary fringe thickness (cm)

8 ambient mixing zone height (cm)

U, wind speed (cm/s)

w

width of source area parallel to wind (cm)

Value

Calculation
Calculation
68.81 (U.S. EPA 1996
PRGs

7.8 x 108

1.7

0.06

0.38

0.32

2.65
Chemical-specific
Chemical -specific
Chemical-specific
Chemical-specific
Chemical-specific
0.01(ASTM)
0.26 (ASTM)
0.12(ASTM)
0.0391(ASTM)
0.352(ASTM)
0.01

0.00023

762

609.6

91.44 (gw vol)
76.2 (soil vol)
200

225

1500
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Semi-3Sat Zone Contamination to Enclosed Space
Industrial /Comercial

H(cm3-H20) /em3-air, henry’s *
Ps(g-soil/cm3-soil), bulk density

Theta-ws (cm3-h2o/cm3-s0il}, vol. h2o content water
ks (cm3h2o/g-soil), foc*koe, carbon-water sorptionk

Theta as{cm3-air/cm3-soil) air
foc

koc benz *

Kd

Theta € (om3/cm3-soil) {(total soil porosity) total
Di{cm2/8) benz *
Deffs{cm2/s) §lrxx*

Dw (cm2/s) dif in h2o *

theta- wecap vol. h20 content in cap fringe (cm3h20/cm3 total vol)
theta-acap as above volumetric air{.038 re, .3Binduswx¥)
Deffcap

hv thichness of vadose zone (cm)

hecap thickness of cap fringe(cm)

deffws eff di between gw & surface

Term 1
ER{1/g) enclosed space air exchange rate 0.00014
Lb{cm) enclosed space volume/infiltration area ratio
Term#2
Term#3
Deff crack{cm2/s)#l*x**
Defforack#2
Theta a crack (em3/cm3) vol air in found. wall crack
L crack (em) foundation thickness
N{cm2crack,/cm2total area)
Theta w crack {cm3 h20/cm3)
Vicap (mg/m3air) / (mg/kg)
soileconec (mg/kg)
air conc{ug/m3)

1.7
0.1z

0.26
¢g.o01
38

0.38
0.023

.26

15
0.01
0.12

Benzene

0.22

1.7

0.32
0.589
0.086
0.01
58.9

0.38
0.087
0.000053
0.000011
0.342
0.038
0.006020
609.6
76.2
0.000045
0.280254
2.92E-07
0.00023
300
1.000009
1.59E-02
0.0087889
2.97E-07
0.2¢6

15

0.01%
0.12
2.87E-04
0.668
1.92E-CL

Toluene

0.
0.

0.
0.

1

NMOoOPRHE

0.26
1.7
0.32
1.349
0.06
0.01
134.9

0.38
0.085
000055
000002
0.342
0.038
.000018
602.6
76.2
000045
168131
.61E-07
0.00023
300
.Q00008
.49E-02
.006633
.15E-07
0.26

15

0.01
0.12
.59E-04
0.257
.08E-02

ebenzene Xylene

0.36
1.7
0.32
2.2
0.08
0.01
220

0.38
0.075
.000048
.gopo08
0.342
0.038
0.000014
602.6
76.2
0.000038
0.149941
1.20E-07
0.00023
3G0
.000007
.42E-02
.005852
.40E-G7
0.26

15

0.01
0.12
1.19E-04
0.194
2.30E-0Q2

oo

HoH R

0.229%9
1.7
0.32
2.4
0.06
0.01
240

¢.38
0.087

. 000057
.000008
0.342
0.038
0.000018
609.6
76.2
0.000046
0.088201
8.65E-08
0.00023
300
.000008
.49E-02
006789
21E-07
0.26

15

0.01
0.12
8.52E-05
0.515
4.39E-02

<o O

O
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ASTM GWVol to Enclosed Space

H{cm3-H20) /fem3-air, henry’'s *
Ps(g-soil/oem3-so0il), bulk density

Theta-ws (em3-h2o/cm3-soil), vol. h2c content water
ks (em3h2o/g-s0il), foc*koc, carbon-water sorptionkK

Theta as{cm3-air/cm3-soil) air
foc

koc benz *
Theta t (cm3/cm3-soil) (total soil porosity} total
Di{em2/s) benz *
Deffs{cm2/s)H#rxrx*

Dw (cm2/s) dif in h2o *

theta- wecap vol. h20 content in cap fringe (em3h20/cm3 total vol)
theta-acap as above volumetric air(.038 re, .38indus**%*)
Daffcap
hv thichness of wvadose zone (cm)
hcap thickness of cap fringe (cm)
deffws eff di between gw & surface
Term 1
ER{1l/s) enclosed space alr exchange rate 0.00012
Lbh{cm) enclosed space volume/infiltration area ratio
Term#2
Term#3
Deff crack(cm2/s)Hlsxsx
Deffcrack#2
Theta a crack {(cm3/cm3) vol air in found. wall crack
L crack (cm) foundation thicknegs
N(cm2ecrack/cm2total area)l
Theta w crack (cm3 h20/cm3)
VEwesp (mg/m3air) / {mg/l-water)
water conc{mg/1l)
air conc(ug/m3)

0.26
0.01
38
0.38
0.083

15
0.01

Benzene
0.22
1.7
0.32
0.589
0.06
0.01
58.9
0.38
0.0923
0.0000862
0.000011
0.342
0.038
0.000021
670.56
91.44
0.000051
0.000000
0.00023
300
1.000008
1.39E-02
Q.007257
2.97E-07
0.26
15
0.01
0.12
2.11E-04
0.047
9.93E-~03

Toluene
Q.26
1.7
0.32
1.349
0.26
0.01
134.9
0.38
0.085
0.006638
0.000009
0.342
0.038
0.000018
670.56
91.44
0.000147
0.00000C
0.00023
300
.000023
.37E-02
.00€633
.15E-07
.26
15
0.01
0.12
5.97E-04
0.0083

S8 L

ebenzene Xylene

a.
0.
0.00023

1.
3.
0.
1.

7.

.36
1.7
0.32
2.2
0.26
0.01
220
0.38
0.075

.0058586
. 000008

0.342
0.038

.0C0014

670.56

91.44
000116
0coo00

300
¢o001g
S3E-02
QQsgs2
40E-07

0.26
15
0.01
0.12
70E-04
¢.021

0.229
1.7

0.32

2.4

0.26
0.01

240

0.38
0.087
0.006794
0.000008
0.342
0.038
0.000018
670.56
91.44
0.000150
0.000000
0.00023
300
1.000023
4.37E-02
0.008783
2.21E-07
0.26

15

0.01
0.12
6.29E-04
0.0234

5.79E-03 1.62E-02 1.47E-02
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Volatilization from GW to Ambient Air

S0il Velatilization to Ambient Air

Henry's

Henry’s Dimensionless
Diff air em2/s

Dif Watercm2/s

Koc cm3/g

foc

Kd soil water partition coeffeom3/g
Total Porosity

Moigture Content cm3 h2o/cm3-sgoil

Air filled porosity cm3air/cm3 soil
Dry Bulk Density g/cm3
Particalbulk density g/cm3

Q/C (replaces box)
T exposure interval (sec)

Apparent Diffusivity Da

Benzene
H! 0.22
Uair 225
Sigair 200
LGW 762
W 1500
Deffws 0.000041
U*Sig*Lgw 34290000
Wdeffws 0.062755
VF{mg/m3) / (mg/1l} 4.03E-07
Default
Param, Benz tol

H c.22 0.27
di cm2/s 0.087 0.078
dw om2/s 0.000009 0.000008
Koc hg.2 260

S mg/l1  EPA ASTM 1780
Foc Q.00& 0.0L G.Q0L 0.0%
Kd 0.589% 2.6
Tp 0.43 0.38 0.38 0.38
Tm 0.15 0.12 ¢c.32 0.32
Ta 0.28 0.26 0.06 0.086
Bd 1.5 1.7 1.7 1.7
Pd 2.65 2.65 2,65 2.65
68.81 69.55 69,55
g.5E+08 7.9E+08 7.9E+08
sat mg/kg 1387.3 0
Da 9.54E-06 2.87E-(06

VE (mg3/kg) = (Q/C) * (3.14+Da*T) “1/2) / (2*Pb*Da) * 10E-04 {m2/cm2)

Ambient

VE (m3/kg) 3.2%E+04 6.00E+04

A-T7
Toluene EthylbenzXylenes
0.27 0.32 0.28%
225 225 225
200 200 200
762 762 762
1500 1500 1500
0.000034 0.C000031 C0.000031
34230000 342390000 34290000
0.052259 0.046809 0.047097
4. 11E-07 4.37E-07 3.98E-07
ebenzen xylene
0.32 0.29
0.075 0.07
0.000007 0.000008
220 2490
0.01 Q.01
2.2 2.4
0.38 0.38
0.32 0.32
0.06 0.06
1.7 1.7
2.65 2.65
65.55 69.55
7.3E+08 7.9E+08
Q a

3.74E-06 2.99E-06

5.26E+04 5.8%9E+04



Risk Presentation Table A-8
Beck Roofing

CDI SF Carcinogenic CDI RFD Hazard
{mg/kg-day) (kg-day/mg) Risk (mg/kg-day) (mg/kg-day) Quotient
Soil to Indoor Air Max Case
Adult/indoor/inhal. VF [mg/m3/mg/kg]
benzene 2.87E-04 1.34E-05 0.1 1.34E-06
toluene 1.58E-04 8.33E-06 0.11 7.57E-05
ethylkenzene 1.19E-04 4.71E-06 0.29 1.62E-05
xylenes 8.52E-05 8.94E-06 0.2 4.47E-05
Soil to Indoor Air Average Case
Adult/indoor/inhal. VF [mg/m3 /mg/kg]
benzene 2.878-04 5.96E-06 0.1 6.96E-07
toluene 1.59E-04 4.54E-06 0.11 4.13E-05
ethylbenzene 1.19E-04 2.60E-06 0.29 8.95E~06
xylenes 8.52E-05 5.12E-06 0.2 2.56E-05
Soil to Aambient Air Max Case
Adult/ambient/inhal. VF [m3 /kg]
benzene 3.29E+04 1.42E-06 0.1 1.42E-07
toluene 6.00E+04 8.73E-Q7 0.11 7.594E-06
ethylbenzene 5,.26E+04 7.52E-07 0.29 2.59E-06
xylenes 5.89E+04 1.78E-0¢6 0.2 8.21E-06
Groundwater to Indoor Air Max Case
Adult/indoor/inhal. VF (g /1 /mg /m3]
benzene 2.11E-04 6.93E-07 0.1 6.93E-08
toluene &6.97E-04 1.314E-06 0.1% 1.03E-05
ethylbenzene 7.70E-04 3.30E-06 0.29 1.14E-05
Xylenes 6.22E-04 2.95E-056 0.2 1.47E-05
Groundwater to Ambient Air Max Case
Adult/ambient/inhal. VF [mg/1l/mg/m3]
benzene 4.00E-07 1.31E-0%9 0.1 1.31E-1¢
toluene 4,.10E-07 6.69E-10 0.11 &.08E-09
ethylbenzene 4.40E-07 1.88E-0% 0.29 6.50E-0%

Xylenes 3.88E-07 1.87E-02 0.2 9.33E-09



Beck Scil Data

w3 pred9

mw3 pre99

mwl presd

mwi pPredd

mw2 presd

mw2 pref9

bl press

bl pres9

b2 pres?d

b2 predd

gl Novs9

g2 Nov99
Novg9

g3 Novs9d

sw-1 1994

sw2

sw-3

SW-4

sw-5

Sw-7

sw-9

SW-11

Sw-12

aw-13

benzene
ug/kg
21

TPHg
mng/kg

48
250
2.5
2.5
2.5
2.5
100
nd 44
.7 250
8 240

46

35 440

36 270

10 7

2.5

58 120

7.9 23
2.5

22 &3

520

430
1500

170

1490
5700

2.5

[l Ryl ]
[« ] SR Vs}

nd
g
nd

2.5
2.5
2.5

TPHg enzene
ng/kg ug/kg

11.98 /\}46}30

\'\ : o 30

e 1.699

10324.706

667.8592

20

ethyl

toluene benzene
ug/kg ug/kg

17 6

22 12

15 48

10 2.5

24 2.5

11 2.5

2.5 2.5

85 14

8 2.5

600 100

600 126

11 14

1200 320

87 37

14 68

2.5 2.5

75 1000

10 60

2.5 2.5

2.5 320
“\\\Ethyl

“toluene ‘benzene
g/kg ug/kg

S 139.95 107,13

. 20 20

1.729 1.729

299.2490 225.1303

255.6445 194.1640

1la 13

xylene
ug/kg

xylene
ug/kg
294 .56
20
1.729
570.7179
515.2037

16



Beck's Groundwater Data

Ben Tol Eben Xylene
mw-1 Jan-96 0.15 0.15 0.15 0.15
Apr-96 0.15 0.15 0.15 0.15
Jul-96 1.3 2.1 0.64 3
Noy-96 22 7.3 2.2 231
Feb-97 2 3.9 2.3 9.2
Sep-97 0.15 0.15 0.15 0.15
Jan-99 0.15 0.18 0.15 015
mw-2 Jan-96 0.15 0.15 0.15 0.67
Apr-96 0.29 0.68 0.15 0.66
Jul-96 3.4 5.6 1.7 9.3
Nov-96 9.3 29.3 57 57
Feb-87 2.8 5 3.7 9.4
Sep-97 0.15 0.15 0.15 0.15
Jan-99 0.15 0.15 0.15 0.15
mw-3 Jan-96 0.15 0.15 0.15 0.15
Apr-96 1.2 0.33 0.45 0.48
Jul-86 240 8.2 14 9.1
Nov-96 242 36 70 116
Feb-97 36,2 1 10.7 8.9
Sep-97 160 0.65 93 26
Jan-99 6.2 0.15 7.3 0.15
mw-4 Jan-96 2.1 4 0.15 0.79
Apr-86 0.42 1.1 0.39 0.79
Jul-96 0.97 1.7 0.67 3
Nov-96 1.3 2.7 1.8 7.5
Feb-97 1.3 2.7 1.8 7.5
Sep-97 015 015 0.15 0.15
Jan-99 0.15 0.15 0.15 0.15
Avg 2551714 4068214 7.791071 10.48607
st dev 66.81757 8.290509 20.94237 23.44029
n 23 28 28 28
i 1.703 1.703 1.703 1.703
UcL 47.02149 6.736405 14.5311 18.04002

# 18 18 16 19



USER'S GUIDE FOR
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CALCULATE RISK-BASED SCIL CONCENTRATION (enter "X" in "YES" box}

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X™ in "YES" box and mit:a! soil conc below)

YES

L — 1

OR

DATA ENTRY SHEET

VERSION 1.2

Septemnber, 1998

ENTER ENTER
Inttiat
Chemical soil
CAS No. cone,
{(numbers only, Cr
no dashes) (1a/kg) Chemical
—
[ 714z | 668 ] Benzene |
\‘__,_/
ENTER ENTER ' ENTER ENTER ENTER
Depth
below grade Vadose zone User-defined
to bottom Depth below Average SCS vadose Zone
of enclosed grade to top soil soll type soil vapaor
space floor, of contamination, temperature, | (used to estimate CR permeabiity,
Le Ly Ts soif vapor ky
{15 of 200 om) fom) ey permeabilty) (cm?)
[ 15 I 5096~ | 10 CL i f
ENTER ENTER ENTER ENTER
Vadose zone Vadose zohe Vadaose zone Vadose zone
sail dry soil total soll water-filled soll organic
bulk density, parosity, porosity, carbon fraction,
PhA nV ewv fucv
{g/cm®) {unitless) {em¥em?) {unitless)
i 17 | 038 [ 0.32 001 ]
ENTER ENTER ENTER ENTER ENTER. ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcnogens,  NoRcarcinogens, duration, frequency, carcinogens,  Noncarcinogens,
ATe ATne ED EF TR THQ
{yrs) (1) sy {daysir) {unitless) {unitiess)
i 70 | 30 ] 25 250 1.0E-08 | 1

Used to calculate rsk-based

soi consentration

1ofi



INTERMEDIATE CALCULATIONS SHEET

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effeclive s0il soil soil wall Initial soil Bidg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration  ventilation
separation,  porosity, saturation,  permeability, permeabifity, permeability, perimeter, used, rate,
Lr 8.’ Sw ke Ky k, Kemck Ca Qiutcing
{cm) (em¥em®  {cm¥em®) {em (em?) {cmd (cm) (ug/kg) cm®is)
[ " 5o46 | 0DBO | 073 ] 984E-10 | 0.269 | 3.55E-10 | 3.344 i 668 | S.53E+D4 |
Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law \apor zZone
space fo-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ve. groundwat  ave. groundwater  ave. groundwater ave. 56il diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,
Ag n Zerack AHy1s His H'rs urs Dmv Ly
(em®) (unitless) {cm) {calmol) (atm-m®mol) (unitless) (g/cm-s) (ems) (cm)
[9.24E+05 | 4.16E-04 | 15 [T g122 ] 2 69E-03 | 1.16E-01 | 1.75E-04 [ 652E-06 | 5946 |
Expanent of Infinite
Average Crack equivalent source Infinite
Convection  Soll-water Source vapor effective foundation Indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bidg.
iengih, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
L, Ka Coource Terek Quon Demek Acrack exP(Pef) o Chuaang
(ore)) {em®g) (ugim®) (em) fom’s) {om’is) em?) (uniless)  (unitless)  (ugim?)
i 15 [ 5.89E-01 | 9.80E+04 | 0.10 ] 3.43E-01 i 6.52E-05 i 3.84E+02 [ 1.80F+89 | 1.39E-06 | 1.37E-01 |
Unit
risk Reference
factor, cone.,
URF RIC

g’y (mghm)

[83E06 [ NA |

10of1



Siscreen

RESULTS SHEET

RISK-BASED SOQIL CONCENTRATION CALCULATIONS:

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

Indoar ltidoor Risk-based Final risk fram quotient
exposure exposure indoor Soil indoaor vapor from vapor
sail soll exposure saturation exposure intrusion o infrusion to
conc., conc., soif COnC., soil indoor air, indoor air,

carcinogen noncarcinogen cone., Cem conc., carcinogen noncarcinogen
(ug'kg) (ng/kg) (1g'kg) (ug/kg) (ngfkg) (unitless) {unitless)
| NA ] NA ] NA T 1.37E+06 | NA ] 28E07 |  NA ]
10f%



APPENDIX B

Boring Logs
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PROJECT: Beck Aooting Co., Hayward, CA

“ORILL AIG: Hollow Stem Auger

INITIAL GW DEPTH: Not Enc.,

Boring Log No. B-3

OATE: 07/14/93
HOLE DIA: 8 in.
FINAL GW: Not Enc.

LOGGED BY: LAR
SAMPLER: California
HOLE ELEY. NA

DESCRIPTION

USCS CLASS
DEPTH
SAMPLE

REMARKS

BLOWS/FT,

3 of Base;ack al surface

yei. bBraan {DYR 2/2}

£3rd massi. megerate yel prown [JOYR 5/4),

- Eregruzh gray at iQ".

SILTY CLAY vedwym piastic. mnot fine sana: moist, Qusky

....................................

SANDY CLAY Law {0 mpo  oiashic. aoprox. 35% very hne

]
~

YETTTTT
-~ D wn
S
=]

Zoout

—

mole ADAAGTral a1 1.3’ ard backfilled wilh neal cement — {7 J

32
.33
34
353

23

2 sampig atl 15"

Proguct odor noted in boiiom of

LOUIS A. RICHARDSON

Consuiting Engineering Gealagis
Mountain View, Caliternia

Notes.

2023 Meekisnd Ave,, Haywaro, Calif,

BORING ND. B-3: Localed on norihecn side of sturry-filfed
Lrcavation from gasolne tank removal at Beck Rooting Co,

Project No,
539.44

Page tor |

99 °d

g5:11 0082-6

T-add



{

Boring Log No. B-4

57904

MO ADANCINEC 3; 16 5 and backfiled wilh neat cemanl [ 17 ]

PROJECT: Beck Roofing Co., Hayward, CA DATE: 07/14/83 LOGGED BY: LAR
NORILL RIG' Hollow Stem Auger HOLE DIA.: 8 n. SAMPLER: Celifornia
INITIAL GW¥ DEPTH: Not Enc. FINAL GW: Not Enc. HOLE ELEV.: NA
7] 4]
Q 2 r Jw| ©
3 (&Y — EJ. ~
DESCRIPTION Ol e e ¥Y REMARKS
wn a 8 ol o)
g |z 3 3
5 % @
3" of Sasercck at surface cL 7 - 0 4
/ NE
SILTY CLAY Medwm plasuc mingr fine sand: mowsl. dusky - R
yBl Trown DOYR 2/2), /“‘ 2
f— -t
/ -3 -
___________ b= &} o
T TTRANDY BLAY Lz to mec olastic approx  33% very fine . I~ 5
JEnC weetl meeraie vel Drown (IQYR 5/4) i _1@ .
- &5 —
/L 7
-8
/- 9 -
L 10
L \
/ = flf e
/ [ 12
................................................ A4y ]
SIiLTY SAND Fiig graned pale yellow orown (1IGYR 6/2), sM {1 e 14:1

1. T 15— Product ooor noled in sampie at 18'.
- 18 2 @ i0

i LOUIS A. RICHARDSON

Consulting Engineering Geologist
Mauntain View, California

Notes:

BORING ND. 8-4: Localed on northern side of sivery~led
excavation from gasoling lank removal at Beck Roofing Co.
21123 Meekland Ave., Hayward, Calif.

Project No,
530,44

Page iof !

28'd
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Boring Log No. B-5

PROJECT: Beck Roofing Co., Haywara, CA DATE:07/14/93 LOGGED BY: LAR
‘DRILL RIG: Hollow Stem Auger HOLE DOIA. 8 In. SAMPLER: California
'INITIAL GW OEPTH: Not Enc, FINAL GW: Not Enc. HOLE ELEVY.: NA

DESCRIPTION REMARKS

USCS CLASS
DEPTH
SAMPLE

HLOWS/FT.

)
o

3 o! Baserocy al surface.

SILTY CLAY. Mecwm 2iashic, mner fing sand; moish, dusky
/2l brown NQYE 2/2)

[ " ""SANDY CLAY Low to mec miasbec, approx  35% very bne
a3 moist mcoerate yel brown {I0YR 5/4)

oy
&

M

b - e n R AR N . e e e e m s R e R T E . e = e o e e be— —_
SILTY SAND 7 -2 grz.neo. psle vellow brown (IQYR 6/2), sM 1Tk 10 d 2
3003z BO0% v nnes A 11—

el Raly Product odor noted in sample at 15"

Lo 2 Apangonsg &t 6.5 anc backfilled wih neal cement — 17
PR -

L34

.
[ 35
Project Ne,

Notes:
LOUIS A. RICHARDSON BORING NO. B~5 Localed on northera side of sivrry - hited 538.44

. . . . exegvation from gasoling tank removal 3t Beck Roofing Co.
Constiting Engineering Beologist 21123 Neskiand Age., Hayward Calif 9

Mountain View, California Page ot |

8d°d 62:71  GUEC-61-~ddd




by
o

PAOJECT: Beck Roofing Co., Hayward, CA
DRILL RIG: Hollow Stem Auger
INITIAL GW DEPTH: Not Enc,

Boring Log No. B-6

DATE: 07/14/83
HOLE DIA.: 8 in.
FINAL GW: Not Enc.

LOGGRED BY: LAR
SAMPLER: California
HOLE ELEV.: NA

DESCRIPTION

USCS CLASS
DEPTH
SAMPLE

BLOWS/FT.

REMARKS

4

<ot aseronk 3t surfaen

SILTY CLAY Megwm olgshic, mnoe bne sand most, dusky

.8l Brown QYR 2N

SanNQOY CLAY Liw Lo med Jiashc, ;-mpr(w is% very fing

1and mousl: mogerale vel brown {I0OYR 5/4).

SILTY SAND “re granes, ps'e yeilow Drown
E02rTr. SOK Sly fines

- Color at 15° s olive gray (5Y &/1)

o
o

I
]

L
1

)
w
|

4 ]

F

i—-g—-d

=SSN
o
|
<

{I0YR 6/27: sa L[TTE 1B

~ple ADanooned a! 18 5 ana backhligd with neat cement Y-

T

5
34—
35

12

Product odor noted in sample al 15

LOUIS A. RICHARDSON

Consulting Engineening Geologist

Moontain View, California

Notes:

21123 Meekiang Ave,, Mayward, Caif,

BORING NQ. B-6: Located on northern side of sfurry—hileg
ercavation irom gasokne 1ank remaval 3l Beck Roolfing Co

Project Mo.
538,44

Page ot |

66 °d
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PROJECT: Beck Roafing Co., Hayward, CA
\DRILL RIG: Hollow Stem Auger
INITIAL GW DEPTH: Not Enc. {t.

Boring Log No. B-7

DATE: 07/14/83
HOLE DIA: 8 In.
FINAL 6 Not Enc. ft.

LOGGED BY: LAR
SAMPLER: California & Continupus

HOLE ELEV.: NA

DESCRIPTION

USCS CLASS
CEPTH
SAMPLE

REMARKS

BLOWS/FT.

3° 0! Sarercer at surface

vel brawn (1OYR 2/2).

<203, MOisE, Mocerate yet Drown (I0YR 5/4).

SILTY SAND Fine gramed. pale veliow brown
sporox  15% sy npes.

- Celor @i 17 77 gark green~gray (56 4/1)

SILTY CLAY. ¥edum plastc. mingr fing sand, moist; dusky

[~ SANOY CLAY Cow to mea. plaslic. approx. 35% very fine

- - e e m d f e m e R C R A A e r e — e G e A e ————

o]
-

tTrrytrTrrrTyerT

ﬂ\\\\\\
LR LA L A
DR =8 o
Lo L bal |

==

{10YR &/2). SM

CLAY: Zdly: 0w Diashoity; moist. dark yel. prown mottied cL | _21:
mead 2" Rrown, - .
/ 20|

7x 3

Gravt

“oe abzndoned 3l 23° and backfdlea with neal cement L J

16

Continuous sampler used below 168.5°

Proguct caor evident at 20",

Pochet penetrometer reaging is 0.5
TSF.

1 LOUIS A. RICHARDSON

Consutting Engineering Geologist
Mountain View, California

Notes.

21123 Meektand Ave., Hayward, [alit

Project No.

BORING NO. B-7: Localed on northern side uf slurey - filed 510.44
excavation from gasoine tank removal at Beek Roofing Co.

Page fof |

ar'd
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Boring Log No. B-8

PROJECT: Qeck Rooting Co., Hayward, CA DATE: 07/15/93 LOGGED BY: LAR
" JORILL RIG: Continuous Flight Auger HOLE DIA.: 6 in. SAMPLER: None
INITIAL GW DEPTH: Not Enc. FINAL GW: Not Enc. HOLE ELEV.. NA
7 o) .
o
@S|z w
QESCRIPTION SlEle g g REMARKS
O | g 8 13| 3
= % @
; G
% %' Bsszroch @ suitace, CL V = .
=B Es Boring acvanced wilh continuous
SILTY CLAY' Medwm O astic. Minor fing sand' moist; Cusky - T fight auger unlii product odor was
vEl DIown {IGYR 2/2] u 2 ] noted in cutlings,
/ 3 ]
- 4 —
T T GANDY CLAY. Lz to meG -5r££l;c? Eﬁﬁr_ox 'Eéi"vér'y' fve ) " b -
£303 M2t modecale vel bown {IOYR 5/4] /////A— 5 =
/ - 8]
V////r-9-
/ 10 ]
/ - 11—
///—Q—
T SLTYSAND Fine graned. oaie yeiow orown (i6vA 6721 [ B LTI P
$2prox 5% wdly {ines
Proguct odor evdent at 17’
Hote Adandcned 31 18" ana Dackhlled with neal cement
Grout
LOUIS A. RICHARDSON o, BRI
* BORING !:’0. B8-8 iocated wesé of stwry~filed sxcavation from 338.44
; , . . asof ank removal at Beck fing Co. 211, L/ .
Consulting Enginesring Geologist faywars, Cat o1 3t Beck floofing Co. 21123 Heekland Ave
Mountain View, California Page 1of |

It d
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Boring Log No. B-9

PROJECT: Beck Roofing Co., Haywarq, CA DATE: 07/15/93 LOGGED BY: LAR
. JDRILL RI1G: Contnuous Flight Auger HOLE DIA: & in. SAMPLER None
INITIAL GW DEPTH: Not Enc. FINAL GW: Not Enc. HOLE ELEV.: NA

GESCRIPTION REMARKS

USCS CLASS
DEPTH
SAMPLE
BLOWS/FT.

O
-

6" ct Baserock at suriace,
Roring advanceg with continyoys
tirght auger until progucl odor was
noled in cuttings,

SILYY CLAY. Ya2dium plastc; minor fine sand; moist; dusky
yel brown QYR 2/2).

Illlillil
B WMy -0

R N N

i
tn

SANDY CLAY Low g med, plastic' approx, 5% very fine
iang. mo'st ncaerale yel brown [WOYR 5/4)

A e I T i e

SILTY SAND Fine crawned. pale vellow Drown (IQYR 6/2): 5M .
SODror, I15% ity hinas, SRR 14 —

1418 < Produci odor ewndent at 18",

~zle Absrdoned 2t '3 and bagk fllgd with neat cement B

oA 20—

Notes. Project No.

LOUIS A‘ RICHARDSON BORING NO. B-8: laocated west of Slurry-filleg excavalion from §39.44

) A . asoling tank ' @t Ronl, . 21123 Meekland Ave.
Consullmg Engmeenng Ge ologist flaywla ’1:'. %r;”{emova at Beck Ronfing Co. 21123 Meekland Ave.,

Mountain Yiew, California Page fot !

hd BP:T1 wddd-61-ddu



PROJECT: Beck Rooting Co., Hayward, CA
DRILL RIG: Continuous Flight Auger
INITIAL GW DEPTH: Not Enc.

Boring Log No. B-10

DATE:; 07/15/83
HOLE DIA.: Bin.
FINAL GW: Not Enc.

LOGGED BY: AR
SAMPLER: None
HOLE ELEV.: NA

DESCRIPTION

USCS CLASS
DEPTH
SAMPLE

BLCWS/FT.

REMARKS

< oroeserngh At surface.

SILTY CLAY Medwm dlastic, mnor fine sand. moisl, dusky

vel nrown {I0YR 2/3}

.................................

SANDY CLAY Low lo meo. plasic. approx
:ang moeis! moderale yel brown [IOYR 574}

30010y 15% suly fines,

35% very hne

I AR ST e

SILTY SAND Fine grained paie yellow brown [I0YR 6/2), SMm

0
=

P )
ﬁ.\
- Y
i

Sole abandened al 19 ano backflied with neat cemen! L B

STout.

Boring advanced with conlinuous
tight auger unlil produet odor was
noted in cuilings.

Product odor evident at 18",

LOUIS A. RICHARDSON

Consulting £ngineering Geologist
Mountain View, California

Naotes.

Ave, Hayward. Lalit,

Project Na,

BORING NO, B-10: Located west of sturry-filed excavation 518.44
fram gasoline tank removal at Beck Roofing Co. 21123 Meekiand

Page jof !
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PROJECT: Beck Roofing Co., Hayward, CA

; DRILL RIG: Continuous Flight Auger
FINITIAL GW DEPTH: Not Enc.

Boring Log No. B-i

OATE: 07/i5/763 LOGGED BY: LAR
HOLE DIA.: 6 in. SAMFPLER. None
FINAL GW: Not Enc. HOLE ELEV- NA

OESCRIPTION

USCS CLASS
DEPTH
SAMPLE
BLOWS/FT

REMARKS

o

&' ¢l Saseroct &l sur'ace

SILTY CLAY Mediem plaslsc. minor fime sand moisl. dusky

e Drown LIQYR 2/2)

____________________________________

SANDY CLAY Lnw L0 meg. Dlasuc’ aporox. 35% very line

13000 oS nogerale yelo Ccrown (I0YR S/4).

. f SILTY SAND =wie §ranes. oca'e yeliow Brawn

zoorox. 3% shiv Lipes.

u}
T l L]
i [ 1

I
na
|

noted in cuitings.

17
I dar
Lsda

ill‘iT]T

|
S © m
|

-y
e

T
]

C 12
13 -

{I0YR 6/2); SM

T

=el2 aDansonec at 19 ang packiilied with nest cement - .

atout

Boring advanced with tonlinuous
fiignt auger until proguct soor wag

1t 18 — Produel odor evident a! 18",

LOUIS A. RICHARDSON

Consulling Engineering Geologist
Mountain View, California

Notes:

BORING NO. B-1t Located wes! of siurry-fillad exeavation from
gasoling tank removal @i Beck Roofing Co. 21123 Meekiand Ave.,
Hayward, Cafil,

Project Ne.
539.44

Page tof 1
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TP:1T  ©002Z-6T1-2ddd




PROJECT: Beck Ruofing Co., Hayward, CA

Boring Log No. B-12

OATE: 07/15/393
HOLE DIA: 6 in.

LOGGED BY: LAR
SAMPLER: None

\|ORILL RIG: Continuous Flight Auger
'|INITIAL GW DEPTH: Not Enc. FINAL GW: Not Enc. HOLE ELEV.: NA
N It "
=gz ly &
DESCRIPTION 2 T a (¥ 7 REMARKS
4 a S |%l ©
b < B lw] 5
S| & o
3" ot Daserock ai surtace. CL // 5 0 +
. —~ 1 — Boring advanced with continuous
SILTY CLAY: Meqwm plastic, minos ting sand: moist, Qusky B 2 flight auger until product ogor was
yei. drown (YR 272, n 2 “] roted in cultings.
/ [ 3]
_____________________ / L 4]
SANDY CLAY. Low lo med. plasuc. approx. 3I8% very fine T b 5 —
sand, moist, moderate yel brawn {IQYR 5/4) /' 6 =
/'_ 7 -
/ - 8
/_ g -
b -5
/ 10
/ s
/ — 12 —
______________________________________________ . /"L 13
SILTY SAND: Fine graned. naie vellow brown (10YR 8/2); SM ] ‘,F- -
( b soproc  I5% suly fines. .—}41
- 15—
e 16—
- 17 —
':: — 18
111 ‘M—IQ-:i
M1 E205
FH L= 21—
11122
LU LE 523
SANDY CLAY: Meq piastc approx 20X fing sand. mod CcL // C
yel Drn, /—24...
A _se ] .
Yole Abandonsd ar 29" and dacklilled sulh near cement - 25 - Shghl product odor evident at 25
250 e 26
|27 -
L—28—
| 291
—30~
- 31
—.‘32—:I
33
.34
b= -
, 35
— Notes: Project No.
LOUIS A. HICHARDSON ?onms NO. Bt-f‘;.‘ Located west of 'gfurry-m;ea excavation 538 44
. " . . i f & ]
Consulti ng Engmeermg GEO|OQISt Ar:g' %aas:ﬁgfa ?ah;-emava at Beck Reofing Co. 21123 Meekiang
Mountain View, California Page tof |
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PROJECT: Beck Roofing Co., Hayward, CA

“IRILL RIG: Continuous Flight Auger
INITIAL GW DEPTH: Not Enc.

Boring Log No. B-13

DATE: 07/16/93 LOGGED BY: LAR
HOLE DIA. & in. SAMPLER: None
FINAL GNW: Not Enc. HOLE ELEV.: NA

vzl bra.

arout

Hpie ADandoned ai 25" and backhilled wilh neal cement

@ .
@ Q +
< - e ul [T
o =2 ElEl @ g
DESCRIPTION - T & I = REMARKS
o | ] 95l 8
Q8 o il
13
0
£ of Bagercos at sur'ace. CL 7 L4
- 1 — Boring advanced wilh conlinuous
SILTY CLAY. MeGum plastic. mmor Hine sand, moist: dusky - 1 figh! auger untt product 000f Was
ver arown UDYR 2/2) - 2 noted i Cutlings.
/..- 34
— 4 —
L ]
- 5
/E- 6
- -
S gt
R e I St Sttt =51 B —
CLAYEY SAND Fpe-gramgg with 10 tioe gravel, 13-15% SC ¥ ]
“aee gty L roderale yei brown [10YR §/4) A9
[~ TEANOY CLAY. Meo, plastic appros. 20% fine sand, mod, | CL

Slight product odor evigent at 25

K~ LOUIS A RICHARDSON

Consuiting Engineering Geologist
Mountain View, California

Notes:

BORING NO. B-13: Located south of siuiry-filled excavalion
from gasoling tank removadl @t Beck Roofing Co. 21123 Meekland
Ave., Hayward, Cafit.

Project No,
539.44

Page fof t
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Boring Log No. B-i4

PROJECT: Beck Roofing Co., Hayward, CA DATE: 07/15/93 LOGGED BY: LAR
- ™ [ORILL RIG: Holiow Stem Auger HOLE DIA.: 8 in. SAMPLER: California & Continuoys
" [INITIAL GW DEPTH: 28.5 fL. FINAL GW: 28.5 ft. HOLE ELEV. NA
218 -
- I r (W oW
s O — E ey
DESCRIPTICN b T | & [ ¥ REMARKS
1] a Wi« §
| 5] T wn -
@ o ]
n
&" ¢f aseroch a: swiace, cL v,
SILTY CLAY Medwm plaslic munor fine sand. most, mod
w3t brown NCYR &/4), 2
/ 3
TPH = N B
% o | TPH-NOES
[~ TTCLAYEY SAND €ine-granea win 105 ting gravel aoprox | SC VoS,
% clavey i 4ee, st moderate vel brownh (10YR 5/4)
TPH = NOQ @ ¥
20 0 @10
(\4.-)" TPH = N 5
7 D@5
SILT Mod  yel. orn. motlled O&ck yel. brawn, v. moisl ML Conhlinuous tampier used from 165 to
CLAY Lew o meawm plasticity, Mo, olive gray mottled CL ~TPH = ND B 18
olive Crawn, nost,
- g 50 1ens 20 « - o .
sn0 lens al 2 Piend s 7 of 22 TPH = 2.7 ppm @ 22
= // 23
- color boiow 21 1% Gark yel, DIn wilh greemish gray —2 4 Pochel penetromeier reads 16 TSF
w2l el pores - b in clay,
/-—25-1
- ]
/:'26': TPH = 23 pom @ 26"
//:'27": TPH = 4. ppm @ 27
- coor s . ohve Qray (5Y 5/2) below 28 —281 TPH = 81 opm @ 285
V o 29— 1‘ Groundwaler encounlered at
C N 285"
30
/:— 314 Water sampie taken,
/~—32—-
= A 337
~ofe Termnaisa at 13" and backidied wiih neat cemant o -
2:oul. 34
. 35
{
\\_ 4 Notes: Praject No,
LOUIS A‘ RlCHARDSON BORING NO, B-14: Located on south side of slurry-fittled 538.44
. , . . excavation from gasohne tank removal at Beck Roofing Co.
Consulting Engtlneenng. GEa!cglsl 2123 Meekland dge.. Hayward, Cabt. 9
Mountain View, California fage ot |
Zh:TT @BB2-6T-dd

LA




Boring Log No. B—15

4

Consulting Engineering Geologist
Mountain View, California

PROJECT: Beck Raofing Co,, Hayward, CA OATE: 07/15/83 LOGGED 8Y: LAR
"~ |ORILL RIG: Hollow Stem Auger HOLE DIA: 8 in. SAMPLER: Calitarnia & Continuous
‘|INITIAL GW GEPTH: Not Enc. FINAL GW: Not Enc. HOLE ELEV,: NA
vy L
(@]
< = T 14 W
= &) = I8 &
QESCRIPTION z T a =z AEMARKS
0| 2|9 |0 3
5 5 @
& of Basercck al suriace CL 7
SILTY CLAY. Medwm plashic: mngr hng 5ang, moisl; Jusky /
vel arown D2YE 2/2) %
" TEANDY CLAY Law io med plastc: approx. 15% very fine /
sanc mons: doderate ye! prown [IQYR 5/4) % @ 27
/ @ 28
/'-
_______________________________________________ /;’
SILTY SAND Fine gramed: 0ars yskow brown (10YR 6/2) s T[T
approx. 5% sity {oes. 1
1510
}‘{ 21
5 . ] Continuous samoler vsed below 18,
- Jark green-gray (55 4/ siity clay lens at 18 - 19", CL
.2ry moist M Sught product. odor evidenl st 19',
CLAY Siiv, taw Digshicily, moist, dark yel. brown moliled CL
moa el Brown,
-gle apandoaec at 23 and Dackhilled wiih neat cement
aroul
|35
Notes: Projact No,
LOUIS A. RICHARDSON BORING NO. B-15: Located west of slurry-ied excavation 339.44

from gasohne tank removal at Beck Roofing Cao. 21123 Megklang
Ave., Havward, Calif
Pape fof 1

87 °d

£l QERE-6T-ddd




Boring Log No. B-16
PROJECT: Beck Roofing Co., Hayward, CA DATE: 07/15/83 LOGGED BY: LAR
"~pRILL RIG: Hollow Stem Auger HOLE DIA. 8 in. SAMPLER: Catifornia & Continuous
INITIAL GW DEPTH: 28.7 1%, FINAL GW: 28.7 1L, HOLE ELEV.: NA
0] o .
2|k lel s ;
NESCRIPTION o T a ¥l 2 REMARKS
£ o 1al - o
S121°1¥ &g
51 &
0
T < Bosgtoor al surfsca. CL 7/ o -
SILTY CLAY Medwm olasse minge fine sand, morst, dusky //////— -
vet prawn [1QYR 2/2) - 2 =
/ [ 3
" TEZANDY CLAY Low 10 med. plastc, approx. 35% very fine - 5 )
:a.-\: moisl, moderate el hrown (IQYR 5/4) ' /~ 5 - 24 TPy =NDES
. § P‘i
/////;— s
- 8 —
o
/ o
- 107 TP = ND @ 10
- 26
12 -
o SRV ENG o gremes e saiormenn tovi e T TS TLATTE R
"*J“ a0D7CY. 15X sdly fings b 14 —
A 15 TPH = ND € I5°
6| 28
[ 17
b 18 — Continugus sampler used from 18'to
- Zark greer-gray (56 4/l sty clay tens at 16 - 19" CL e 3o
very morst ™ -~ 18 -
20
CLAY Sity: low plasticily. moist. dark yel Drown mottied CL [ 1]
100, Y&, DFown, B -
—221
23— TPH = 8.9 pom B 23'
24 TPH = 37 pom @ 24°
- Sughtiy Dorous betow 25° with (L. gray color at pores, 2§
"26‘_ TPH = 48 ppm @ 26
27
28 TPH = 23 PPM @ 28'
“‘294 ¥ Groundwater encouniered al 28.7°,
“_30_1" preducl odor ewvident.
- - TPH = 64 cpom & 26
[ 3¢
— 32— Groundwater sampie taken
—ole Termnatea at 33 ang Hackfited with neal cement - 33—.
570U} 34—
[ 35
K__, Notes: Project No.
LOUIS A" RICHARDSON IBORJNG NO. B-=I6; Located west of slwry—fg{ed gfsgvahan §38.44
. . . rom Qasoing lank removal at Beck Rooting Co. 21123 Meekiand
Consuiting Engineenng Geologist ne..guaywara. calit, g
Mountain View, California Page | of |

61°d

P11 gead-61-udd




Boring Log No. B-17

.Y

PROJECT: Beck Roofing Co., Hayward, CA DATE: 0T/16/93 LOGGED BY: LAR
“NDRILL RIG: Hoflow Stem Auger HOLE DIA.: 8 in. SAMPLER: California & Continuous
TINITIAL GW DEPTH: 28 fL. FINAL GW: 29 1t. HOLE ELEY.: NA
[ o .
212 £ |w &
32|k lelsg
DESCRIPTION b o. |Z1 ¥ REMARKS
mla | B igl o
Lth b = 0 wd
S| & o
- - 0
& of Baseroth at pyrface CL 7 - | -
SILTY CLAY Medwm plastc: minor fing $and; most, dusky f L_ ~
yel. trown {IQYR 2/2) -~ 2 -
/r—- 3 -
""" GANDY CLAY Low Iz med Dlashic: approx. 35% very ne [ 5 ] .
tana, meist” mocerale yel brown (IOYR §/4) /~ é -@ 14 TPH=ND @ 5.
: -
/h_ g -
— 8 —
/ L 10
N i TPH = NO B 10’
/._ 1 _E 10
/ 12
T LT T e A 13
SILTY SAND Fire Sramed, pale yeliow brown (I0YR 8/2), SM TTF
zoprox 15% sity fnes, el 414
T 15— .
' TPH s N B 1§
AR : 15
{1|FeR
1L 17—
) - Conlinygys sampler used frem 18° Lo
g .:_19_- 28
- Calor s csrk green-gray al 20" Ll :—20: Packet penetrameter readng 15 10
A1 211 TSF n clay.
CLAY Suty; tew ;0 medum plashicily moist; dark yel. CL - .
5rown motheg moG, @ Lrawn. /:—22-: TPM = 2 4 opm € 22°
237
:‘24"‘ TPH = 44 ppm @ 24’
’-25?
/:—26—— TPH = 170 pom @ 25.5°
/:27-_ TPH = 1l pom B 27"
//.-28-. TPH = 56 pom @ 28.5'
7 - 29 ~¥ Sroundwaler encountered at 26°
— 31+ Water sample taken,
L K
/—32—
Role abancened at 23" anc bacuidleo wih neat cemend o 33":
3roul 344
- 35
Notes: Project Ne.
LOUIS A‘ RICHARDSON BORING NO.{ Ba{7: Located on narthern sigg of siurry-filled 538.44
. . . e@rcavation from gasoiine tank removal at Beck Rooting Co.
Consutting Engineering Geologist 21123 Moekiand 423.. f;aymara. Cant. s
Mountain View, California Page 1 of |

gz d
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1c°d Bl0l

PROJECT: Beck Rooting Co., Hayward, CA
DRILL RIG: Hollow Stem Auger
INITIAL GW DEPTH: 28 f1.

Boring Log No. B-18

DATE: 07/18/03
HOLE DIA.: 8.
FINAL GW: 28 1L

(NGGED @Y: LAR
SAMPLER: California & Continuous
HOLE ELEV.: NA

CLAY. Sdty. It. ohve gray {5Y 5/2] motileo mod, yel,
DrOwWn, MOISL. 10w 10 MEJ. plaslic.

- goark yel, ©ro. with 1L

- cantains some hing sand Delow 28°

gray verlical pores at 26 to 28°,

CL

Yoie Te+smnaled 2t 33 an¢ Dacktlied with neat cement
revi.

,&\,\\\,\\\,},\L\,\\\r\\\\‘f};i};f;iiii'fi'.'Z‘-

s 8 b
= d = (4w
£
OESCRIPTION D= a g2 REMARKS
ol £ 83 3
e | 2 @
- o
71— O
30 af Conarele 2t sutase SMMLLL o j
SILT. Dusky yenow brown {ICYR 2/2] lopsot. 1 2 I
HIE3-
L e e m mE R L e A EE R E E R E .. — - A A RS T = e - e — " - 4 J
SILTY CLAY Med plastic. moist: mod. vel btown [(1OYR CL b-— .
s O ] TRH = NOE 5
35
— 6
/ - 7 -
AH- g
! —--ch}:f—giﬁ-D_ .r'm-e- ;.I;a—lf;e.odlzl;t; erES(ér},}él 51, lTlOISl sHoPLTE ‘1 e & —
—ocaraie vol. prown {(IOYR S/4), approx. 5% fines 11 L-— g
11F ‘0': TPH = NO & 10
T 1 S 20
- =
12 —
13 -~
=3 -
L 14
N 4
15 g | TH=n0RI
16
[ 17
— 18 ~ m Continuous sampter usea from I8'to

TPH = 20 ppm € 27
TAH = 43 ppm @ 24°

TPH = BT ppm @ 26°

TPH = 23 PPM @ 28
TPH = 61 PPM B 285

Groundwater encountéted at 29,
product odor gvigent,

Groundwaler sample taken.

LOUIS A. RICHARDSON

Consulting Engineering Geologist
Mountain View, California

Notes:

BORING NO. B-18 Lotated east of slurry-filled grcgvation
from gasoling lank removal at Beck Roofing Co. 2123 Meektand
Ave, Hayward, Calit.

Project No,
539 44

Page | ol |

2'd
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LOG OF BORING: SB-18

- Beck Rooting File: 3288-45

ate: 1 August 1994 Elevation:  feet

Surlace: Water:  None encountered

ELEV SHL 3YMEDLS [s-mm Ory  (Mousture c
SAMPLLA SYmeOLE USCS Matenal Descripugn ang Rematks Oansity | Comemt Py
DEPTH | & wow counys | Numbe: tpcty 191 {xst)
_io 7 €. | Dark grey, moist, medium stiff, silty Clay - some
: % fine Sand
: é
%
%jms EB18.1
//
.
MLCL | Yallow Drown, moist, medium stitf, clayey Sit/silty
- Clay
ES
+10
_:-_ 1 bSIB EB18-2
42
I -
+19
ELH sp Light brown, moist, loose-medium dense, medwim
1 coarse, Sand
—+-15
T
Ty
t 6
j_'— 17
p N
= 18
-1~ 19
F 0 ] - - - -
p wict | Olive-mottled, moist, soft 10 medium soft, clayey
T silt/silty Clay
-+
Site description and comments: ANDERSON
a
CONSULTING
. 18
GROUP Boring. $B.1
= Depth: 40.0 f1
actd

18:21T GBZ-6T-add




£2'd WI0L

LOG OF BORING: SB-18 icontinued)

eck Roofing File: 3288-44

30U SYMEOLE Fm o Drv | Mo 1 ¢
SRAMLER SYMROLS UsCs Marenal Descopuon and Remarks Dencuy | Comentl  Phi
b BLOw COLNTS "“"‘"l - (peh %l (ksh
L 22
g 23
cL Olive, moist, stitf, mottled Clay with trace of silt
l and rhizomes
£818-3
Saturated

9/6 ram-a
1
[ EB)&S
! L , i
' Boring terminated at 40 feet
l
1
4

ANDERSON
|
1 CONSULTING
" GROUP Boring. SB-18
E—==n Deptn: 40.0 1t
——1 Fiaura:

£&€'d 18:21 ©BRE-61-ddd




LOG OF BORING: SB-20

Praject: Beck Roofing Fite: 3288-44
Date: 1 August 1994 Elevation: feet
Surface: Water: None encountered

SOIL SYMPOLS Sampla Dry | Moisnw| c
SAMMLER SYIROLS! " UsCsS Materigl Description and Remarks Ganyity | Comam|  Phi
s s1ow counrs | Nvmber lpctt | %) lkst)

&~ |Dark brown, moist, soft 1o mediumstiff silty sandy
Clay

e | Yellow brown, moist, soft to medium stiff, silty
clay/clayey silt

LI

R T RN

N

N
A

e Light brown, damp, medium dense, Sand

Peue 5820-1
Site description and comments: ANDERSON
CONSULTING
Boring: SB-20
ﬁ GROUP Dapt:: 3861t

a8 d SS:1T  UBdc-61-ddB




LOG OF BORING: SB-20 (Continued

Project: Beck Roofing File: 3288-44

SO STMENLS Dry  [Moistur
ELEV SAMPLER SYMBOLS Samoio UUSCS Material Description snd Remarks Oonaity | Comtent|  Phi ¢
OEPTH

& GLOw Coynts | Humber 5ch %) (k=f}

22
23
24
25 )
. 26 hﬁ!ﬁ 5B20-2

27

28 SM Grey brown, saturated, medium dense sitty sand

with gravel to 3/8"
29

30 _
a1 33;5 BB20-3
32
33
34

35

3/6 pB20-4
w [P

‘* Boring terminated at 36.5 feet

ANDERSON
CONSULTING
oring: SB-20
= GROUP gop?l?: 36.5 ft

1 Finura:
g9 d SG: 1T QBEC-6F~ady




LOG OF BORING: SB-1

Praject: Beck Rooting

Date: 1 August 1984

8

File: 3288-34

Elavation: feet

Surface: Water: None encountered
50t SYMBOLS Ory
ELED:FTH S:H::: coum: ::‘t uscs watenal Description and Remarks n::,“ CT';-?“ Phi “:s:ﬂ
3‘:—0 Z “ la  TDark grey, moist, medium stiff, siity Clay - some
F ; % fine Sand
b
Ll
2: 4%¢¢
—+-4 %
.:is égz
T
—:_:-:-a %311;& 5816-1
x5 4/
T 7% 41— - . n ——
+ 9 wict | Yellow brown, moist, medium stiff, clayey Silt/silry
X8 Clay
F9
Ei
-::— 10
¥ 9/6 EB1B.2
'—‘:_—' 11
—%_E 12
'—:13— 13
:é_ 14 s Light brown, moist, loose-medium dense, madium
Es coarse, Sand
—-15
F16
T
=17
18
19
F20 _
T WLl | Olive-mottled, moist, soft to medium soft, clayey
T silt/silty Clay
—1—21
T
Site description and comments: ANDERSON
CONSULTING
R Boring: SB-18
[ G oup Depth: 40.0 ft
] Figure:

PSiTT  @@Ec-61-ddy




project: Beck Roofing

Date: 1 August 1994

Surface

LOG OF BORING: SB-19

File:

Elevation:

Water:

3288-44

feet

None sncountered

ELEV

DEPTH

SO SYMBOLS

& QW COyNTS

BAMPLER SYMBOLS|

Ssmiple
Nurnbar

uscs

Material Oescription and Remarks

Dry | Mogture! C
Density | Comtent [ Phi
U TN {ksh)

]lnullrn]rill‘Jl
[} - Q

7"f|ililllilIﬁll‘l‘l]fll[[ll[[l]l|[
3 3 38 3 3 3 823 © @ s
D)L

)
Q

I_I_!I]ll_]_!llILLI|Illll|1JIIIL1II!]|1II|IlllIIILI[1!ljlllllelLlillle_LlJIlLL.LlEllLJIILLLI|!|il|lllll|ll

I1r‘71l'[llIll1ll‘[‘l[Illfl‘lll’f1rT]i]1ll|Il|llllll]ll

el
'il]l
N

r———

Es:s

Y916

416

5819-1

ML-CL

Dark grey, damp. soft to medium stiff, silty
Clay/clayey Silt

ER19-2

5P

Light brown, damp, medium densa, medium
coarse, Sand

Olive-mottled, moist, soft to medium stiff, Clay

5B19-3

Olive brown, moist, medium stiff, sity Clay

Site description and comments:

£a°d

GROUP

—

| 2°ERY

ANDERSON
CONSULTING

Boring: SB-19
Depth: 40.0 ft

Fiaure:
PRBC-6T-ddY




LOG OF BORING: SB-19 (continued)

File: 3288-44

Project: Beck Roofing

Dry  [Molsturl c
Denstty | Comost(  Phi
weh | 1™ tksf)

Baring terminated at 40 feet

o
g
o~
—
> |

a =
T Q
28 .
O
g7
847
L)
z22 .
mm.r m
o
mn._su “
azZ2o0o
2 0Q
<O O

i

pa'd




Project: Beck Roofing
Date: 1 August 1894

Surface:

LOG OF BORING: SB-21

File:
Elevation:

Water:

3288-44

feet

None encountered

£0n, SYMBOLS Dy | Mmsture
sun:ﬂ!mls Sample Uscs Materisl Description and Remarks Doresity Cu:nzm hi C_]
& pow counTs | Hembe went | oow (kst)
AL’ 10 to 24 feet cement grout backfili
- - [l L__—‘——‘J
7/ o Olive brown-mottled, wet, medium stift, silty Clay
-=
5B21-2
SHII-d Boring terminated at 30 feet
Site description and comments: ' ANDERSON
CONSULTING
Boring: SB-21
= GROUP Depth: 30.0 ft
———

8°d

95: 17 OPEZ-6T-ddy




Sample Dlows Seil Time log | Depth
Number per Type in DESCRIFTION
Foot Feet
Lr
Z 0
/ Brown sandy silty ‘clay, moist, no odor,
/ medium plasticity,
2116-5-B1 12 CL 910 / 3 | Brown sandy silty dlay, stiff, moist,
/ no odor, low plasticity.
7
5 Brown clayey sand, fine-grained, moist,
. / no odor, grades downward to a silty clay.
2116-10-B1 10 CL | 915 / 10 Brown sandy silty clay, stiff, moist,
/ no odor, low plasticity.
7
2161581 | 12 fse ) 927 Q05 15 | Brown sand, fine-grained, medium
R dense, moist, no odor,
{ 2620 | 8 | o oo 20 | Brown sandy silty clay, medium stiff,
moist, odor,
. . Log of Boring Number: B1
| L & W Environmental Services, Inc. & Sheetgl of 2
, . Beck Roofing
| 2111 Jennings Street | 21123 Meekland Avenuc
San Francisco, California : :
Hayward, Califgrnia
| , Project Number: 2116 Date: December, 1991 Figure Number: 7

vl d

8s: 11 BA@QZ-'G 1-adyd




Sample Blows| Soit | Ti Log | Depth
Numter per | Type e 11': DESCRIPTION
Foot Feet
7
é Brown sandy silly clay, stiff,
2116-25-B1 10 cL| 9s0 /é 25 | moist, strong odor, medium plasticity.

Boring terminated at 25.5 feel.
Groundwater not encountered.
Boring drilled 10/31/91 with CME 75 rig.

; . Log of Boring Number: Bl
L & W Environmental Services, Inc, Sheet 2 of 2
. Beck Roofing
2111 ]e:‘mmgs Sl-reel 21123 Meekland Avenue
San Francisco, California Jayward, California
i’roject Number: 2[106 Date: December, 1991 Figure Number: 7

si'd 85:T11 GQBE—EI;HdU



Sample Blows Soil Time Depth .
Number per Type in DESCRIPTION
Foot Feet
0
2116-5-B2 16 CL 1050 5 Brown silty sandy clay, very stiff, moist,
no odor, medium plasticity.
2116-10-B2 10 SM | 1112 10 Brown silty sand, fine-grained, loose (o
medium dense, moist, no odor.
2116-15-82 9 sr 1120 15 Brown sand, {ine-grained, lovse,
moist, no odor.
7
2116-20-B2 7 CL 1130 /// 20 Brown silty clay, medium stiff,

moisl, no odor, medium plasticity.

L & W Environmental Services, Inc.

2111 Jennings Street

San Francisco, California

Log of Boring Number: B2
Sheet 1 0f 2
Beck Roofing
21123 Meekland Avenue
Hayward, Californija

Project Number: 2116

91 'd

Date: December, 1991 Figure Number. 8

6S:71T  @BOC-6T-ddd



Sampl Blows| Soil i Deptl
Nt per | Type| Log S DESCRIPTION
Foot Feet
7
2116-25-B2 9 CL {1136 / 25 | Brown sandy silty clay, stilf,
/ moist, strong odor, mediumn plasticity.
/
%
. 211630-B2 | 8 | CL |1145 /j 30 | Same.

Boring lerminaled at 30.5 feet.
Groundwaler not encountered.
Boring drilled 10/31/91 with CME 75 rig,

Log of Boring Number: B2

L & W Environmental Services, Inc, Sheet 2 of 2
. Beck Roofing
2111 Jennings Sireet 21123 Meekland Avenue

San Francisco, California Hayward, California

Project Number: 2116 Dale: December, 1991 Figure Number: 8

LT'd €5: 11  0Bd2-6T—-ddY
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Sample Blows Soil Time Log | Depth
Number per | Type in DESCRLPTION
Fool Feet
’//
/ |
/ Brown sandy siity clay, moist,
/ no odor, medium plasticity.
2116-5-MW1 | 20 CL 911 % 5 | Brown sandy silly clay, very stiff, moist,
. / no odor, low plasticity.
.
2116-10-MW1] 15 SM 917 ::ﬁ:: 10 | Brown silty sand, fine-grained,
SEEL medium dense, moist, no odor,
2116-15-MWIE | 12 sk 925 h 1 15 | Brown sand with subangular gravel,
N fine-grained, medium dense, maoist,
L no odor.
2116-20-MW1| 5 CL. ] 935 Brown silly clay, medium stiff, moist,
no odor, low plasticity.
. . Log of Boring Number: MWV 1
L & W Environmental Services, Inc. Sheet 1 0f 3
. Beck Roofing
¢ 21]3] ]Ef}I\‘IIIgS‘SI:I;QE(‘ 21123 Meekland Avenue
San Francisco, California [ layward, California
I'roject Number: 2116 [2ate: November, 1991 Figure Number: 5

SG:TT  @ERE-6T—ydd




Sample Blows| Soil | Time

Number per Type
Foot

Depth
in DESCRIMMION

Feet

7
%
_
2116-25-MW1 | 13 CL 944 / 25 Same, with medium plasticity.
1|~y
/
%
//

2116-30-MW1 | © CL/ 959 30| Same, but stiff.

SP
Brown sand, fine-grained, medium
ioose, moist, no odor.
sp/ oo
2116-35-MW1 | 9 CL | 1008 “ 35 | Brown silty clay, stiff, moist to wet
’ / near top of sample, no odor, medium
// plasticity.

2116-40-MW1| 11 | cL | 1025 % 40 | Same.

Log of Boring Number: MW 1

L & W Environmental Services, Inc. Sheet 2 of 3
. Beck Roofing
2111 Jennings Street 21123 Meekland Avenue

San Francisco, California Hayward, California

Project Number: 2116 Date: November, 1991] Figure Number: 5

ar'd 25117 @BOZ-6l-ddy




Sample Blows | Soil | Time | Llog | Depth

Number per Type in
Foot Feet

DESCRIPTION

2116-45-MWI 13 CL/SIPy 1035 45

Same.

Brown sand, fine-grained, medium
dense, wel, ho odor.

Boring terminated at 45.5 feet.
Groundwaler encountered at 30.5 feet.
Boring drilled 10/30/91 with CME 75 rig.
Boring grouled from 45.5 to 39 feet and converted
into Monitoring Well 1 on 10/30/91

L & W Envirosunental Services, Inc.

2111 Jennings Street
San IFFrancisco, California

Log of Boring Number: MW 1
Sheet 3 of 3
Beck Roofing
21123 Meekland Avenue
Hayward, California

Project Number: 2116

December, 1991 Figuie Number: 5

S:11 BPEE-61-adY




L e
Sample Blows Swil Time Log ] Depth
Number ver | Type % DESCRIPTION
Foot Feet
0 3" asphalt cover.
e Brown gravel-sand-clay mixture,
: : moist, no odor.
2116-5-MW2 | 18 5M {11l 5 | Brown silty sand, fine-grained,
IndRE medium dense, moist, no odor.
2116-10-MW?2 10 SM 150 .:' ; 10 Brown silty sand, fine-grained, lovse to
ERHRN medium dense, moist, no odor.
o
2116-15-MW2| 12 SP 200 ~"1 15 { Brown sand, fine-grained, medium
RICECRCRE dense, moist, no odor.
2116-20-MW2| 6 Sp l-:: | g | Same, but loose.
. ) Log of Boring Number; MWV 2
L & W Environmental Services, Inc. B Sheget 1of2
. Beck Roofing
g 2111 lel'mmgs S(.reet , 21123 Meekland Avenue
an Francisco, California Hayward, California
Project Number: 2116 Date: December, 1991 Figure Number: 6

Zil'd
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Sample Blows| Soil i Depth
N pec | Type | R DESCRIPTION

Foot Ieet

o

2116-25-MW2 | 19 Cl. | 235 25 | Brown sandy silty clay, very stiff,

moist, no odor, medium plasticity.

LM

TN

% w

2116-35-MW?2 12 SM | 255 35 Brown sand, fine-grained, medium

stiff, wet, no odor.

e

Boring terminated at 38 feel.
Groundwater encountered at 33 [cet.
Boring drilled 10/30/91 with CME 75 rig
Boring converted into Monitoring Well 2 on

10/30/91
) ) Log of Boring Number: MW 2
L & W Eavironmental Services, Inc. Sheet 2 of 2
, Beck Roofing
2111 Jennings Street 21123 Meekiand Avenue
San Francisco, California Hayward, Calilornia
Project Number: 2116 ate. December, 1991 Figure Number: 6

£1°d 85:11 geac-6T-ddd




Sample Blows Seil Time Log | Depth
Foot Fect
9
7 0
/ Brown silty clay with sand and gravel,
/ moist, no odor.
2116-5-MW3 | 9 CL 115 5 | Brown silty clay, stiff, moist, no odor

medium plasticity.

2116-10-MW3l 12 SM 125 10 Brown silty sand, fine-grained,

medium dense, maoist, no odor.

WA M

NN

2116-15-MW3] 12 SM 135 15 | Same.

Brown silty clay, stiff, moist,
slight odor, medium plasticily.

2116-20-MWY 5 CL 20 Brown silty clay, medium stiff, moist,

odor, medium plasticity.

Log of Boring Number: MW 3
Sheet 1 0f 2
Beck Roofing
21123 Meekland Avenue
Hayward, California

L & W Environmental Services, Inc.

2111 Jennings Street
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Sampl Blows! Soil | Ti Log | Depth
Nomp pec | Type| o DESCRIFTION
Foot Feel
7
2116-25-MW3 | 14 CL 207 % 25 | Same.
2116-30-MW3 | 13 | CL { 225 % 30 | Same.
/
/// L 4
2116-35-MW3 | 13 SM | 230 35 | Brown silty sand, fine-grained,

= o=

medium dense, wet.

Boring terminated at 38 feel.
Groundwater encounlered at 33 feet.
Boring drilled 10/31/91 with CME 75 rig,
Boring converted into Monitoring Well 3 on

10/31/91
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