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22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA

1.0 INTRODUCTION

1.1 Purpose

El Dorado Environmental, Inc. (EDE) has been authorized by Ultramar to prepare this report which
documents the findings of a Risk-Based Corrective Action (RBCA) assessment conducted on the
property located at 22315 Redwood Road, Castro Valley, Alameda County, California (Figure 1),
the former location of Beacon station #574. According to a information available to EDE, all
underground storage tanks (USTs) were removed from the site on May 5, 1987, Subsequent
detection of petroleum hydrocarbon constituents in soil beneath the former tanks prompted a soil and
ground water investigation, which included advancing soil borings and installation of momnitoring
wells. Aquifer pumping and soil vapor extraction tests were also performed at the site. Quarterly
ground water monitoring 1s currently being conducted at the site.

The purpose of this RBCA assessment is to evaluate the risk to human health and the environment
from exposure to the contamination to soil and ground water left in place. This RBCA analysis was
completed using ASTM ES 1739-95, “Standard Guide for Risk-Based Corrective Action Applied
at Petroleum Release Sites and was facilitated by use of the “Tier 2 RBCA Guidance Manual for
Risk-Based Corrective Action,” (Conner, et al, 1995).

1.2 Overview of ASTM RBCA Process

Traditional assessment and remedial action uses a “forward calculation” approach to estimate the
carcinogenic and non-carcinogenic health risks that may be posed from exposure to chemical
concentrations in specific media at a site. The ASTM RBCA approach starts with accepted risk
levels and “back calculates” allowable levels of chemicals in the impacted soil and groundwater.
The calculation is done using accepted risk assessment and fate and transport protocols. Some
commonly used terms in risk assessment and fate and transport discussions are provided in Appendix
A of this report.

ASTM guidance recommends a three-tiered approach for conducting corrective action at petroleum
release sites. The tiered approach is designed to address the variation in complexity of sites. For
a given site, increasingly sophisticated levels of data collection and analyses are employed as the
decision process moves to higher levels of complexity (i.e., moves from a lower to a higher tier).

Tier 1 of the RBCA process consists of the following main components: 1) initial site evaluation to
identify potential human and ecological receptors, and potentially significant transport pathways;
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2) classification of the site regarding the need for immediate response; and 3) comparison of media-
specific chemical concentrations detected at the site against conservatively calculated Risk-Based
Screening Levels (RBSLs). Should site maximum chemical concentrations exceed the Tier 1
RBSLs, then a Tier 2 evaluation is appropriate for only those constituents that exceed Tier 1 RBSLs.

A Tier 2 evaluation may calculate Site-Specific Target Levels (SSTLs) using site-specific data and/or
recommend alternative compliance points. In calculating SSTLs, the fate and transport equations
used for the Tier | evaluation or other accepted models may be used.

A Tier 3 evaluation may also be pursued, using site-specific data and more complex fate and
transport models and/or Monte Carol statistical simulations. For this site, a Tier 3 analysis was not
warranted.

2.0 SITE ASSESSMENT

2.1 Site Location and Description

The site is located at the intersection of Redwood Road and Grove Way in Castro Valley, 700 feet
north of the southwestward-flowing San Lorenzo Creek. An unnamed creek (tributary to San
Lorenzo Creek) is located approximately 500 feet north of the site. The elevation of the site is
approximately 150 feet above sea level. Castro Valley is situated in the east San Francisco Bay Area,
south of the San Leandro Hills and northwest of Walpert Ridge. Ground surface in the area of the
site generally slopes toward the southwest. The site is bounded on the north by Grove Way and on
the east by Redwood Road. The surrounding area is predominantly commercial properties with
residences located west and southwest of the subject site (Figure 2).

A total of eight monitoring wells have been installed on or near the site by Delta Environmental
Consultants, Inc. (Delta) and Acton-Mickelson-van Dam, Inc. (AMV) since 1991. Ultramar leased
the site and petroleum product storage and piping equipment and operated a retail gasoline service
station at this site from 1981 to 1987. Prior to 1981, the site had been leased and operated by Shel!
Oil Company (Shell). Information provided by Ultramar indicates that in 1987, when Ultramar
ceased leasing the property, all USTs then in existence were removed. Available data indicate that
at least one previous generation of USTs had been installed and used at the site by Shell. The first
generation of tanks was removed prior to Ultramar’s lease of the property in 1981. It is EDE’s
understanding that Ultramar is not aware of any specific incidents in which gasoline leaked from the
former USTs or was spilled during filling of any of the USTs. The site is currently occupied by
commercial businesses in separate suites within a single building (illustrated on Figure 2).
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2.2 Regional Geologic and Hydrogeologic Setting

The site is located in Castro Valley, California, in the eastern San Francisco Bay Area. Ground water
has been reported at depths of 15 to 25 feet below grade at the site. The surface of Castro Valley is
covered with Quaternary, nonmarine alluvium (referred to as “older alluvium” and described as
dissected terrace deposits), probably deposited by San Lorenzo Creek and its tributaries (Wagner,
etal., 1991). Cretaceous marine sedimentary rocks, assigned to the Panoche Formation, underlie the
alluvium in Castro Valley, and form the surrounding hills and ridges. The northwest-trending
Hayward fault zone is present west of the site.

2.3 Local Water Supply

Potable water is supplied to the site and other users in the area by the East Bay Municipal Utilities
District (EBMUD). EBMUD imports water derived from surface water sources from the Sierra
Nevada foothills; no municipal water wells are located in the area.

Well permit records available through the California State Department of Water Resources indicate
the existence of a private water well, reportedly used for “Irrigation” purposes at 22447 Charlene
Way, approximately 400 feet south-southeast (cross-gradient) of the site. The “Water Well Drillers
Report” for this well indicates a total depth of 52 feet below grade with perforated plastic casing
between 32 and 52 feet below grade. This well was installed in September 1977; neither the current
status nor the current use of water produced by this well is known.

3.0 RESULTS OF HYDROGEOLOGIC INVESTIGATION

3.1 Underground Storage Tank Removal

A portion of the information incorporated in this section first appeared in the “Problem Assessment
Report/Remedial Action Plan, Former Beacon Station #574,” dated November 10, 1994, by AMV.
According to a work plan prepared by Ultramar dated January 12 ,1993, all USTs were removed
from the site on May 5, 1987. Underground fuel storage at the site had previously consisted of two
5,000-gallon diesel tanks, a 7,000-gallon gasoline tank, and one 8,000-gallon gasoline tank. In
addition, a 500-gallon waste oil tank was present at the site. Records made available by Ultramar
indicate that these tanks were originally installed and owned by Shell. These tanks replaced a set
of three underground storage tanks that were removed by Shell sometime prior to 1981, when
Ultramar assumed the lease on the property. The results of soil samples collected at the time of UST
removal indicated the presence of petroleum hydrocarbon constituents in soil underlying the tanks.
Over excavation of the tank basin to a depth of approximately 20 feet was performed on May 18,
1987. After over excavation, three of the seven soil samples collected at the limit of the excavation
contained total volatile hydrocarbons at concentrations of 125.5, 208.7, and 1,989 parts per million

(ppm). BTEX G-“.ﬁ(l{-.ké,\}&..l_n- wreren vet \4:2):_{:6«‘3 ;‘}kQ& .
xDWJMLC UET sose L-*“-J -W‘i“r“fp w\@ L& 3 an‘f')Prt“ W‘Hq’

} be;ri;.

A
*"“T/)[Hn e Jcriw.”'%ﬁp—* 33 fr *E\ TV o S @inm_ , RO +°
\HI‘\-W- (L.?:(.}v-'tg_, fa’(;fr'? X 3 a - v“é‘j fFPm ‘,l,fi,‘}t e Mu—»ﬁ df”*')




T R EE D N W N I BN B N O R O B D a0 e W

"

L=

(2

RISK-BASED CORRECTIVE ACTION TIER 1 AND TIER 2 ANALYSES
Former Beacon Station #3574

22315 Redwood Road, Castro Valiey, California

Page 7

3.2 Soil Borings and Monitoring Well Installation

On March 26, 1991, three soil borings were advanced at the site to depths of approximately 30 feet
below grade and completed as 4-inch-diameter monitoring wells MW-1, MW-2, and MW-3 (Figure
2). Ground water was encountered in the borings for these wells at approximately 22 feet below
grade. Soil borings containing descriptions of soil encountered as the borings were advanced are
contained in Appendix A. Soil samples collected as the borings for monitoring wells MW-1 and
MW-2 were advanced consisted of gravelly sand to a depth of 6.5 feet below grade, underlain by
sandy clay or clayey sand to approximately 22 feet, and sand and silty sand to the total boring depth
of 30 feet below grade (Appendix A).

Soil samples collected from the soil borings were submitted for laboratory analysis of benzene,
toluene, ethylbenzene, xylenes (BTEX), total petroleum hydrocarbons as gasoline (TPHg), and total
petroleum hydrocarbons as diesel (TPHd). The results are compiled in Appendix B, Table 1. None
of the soil samples contained detectable concentrations of TPHd. The soil samples collected from
above the water table in the boring for monitoring well MW-2 {near the northwest corner of the first
generation USTs operated by Shell) contained detectable concentrations of TPHg. The samples
collected from 10 and 15 feet below grade form this boring contained 8.1 and 3,200 ppm TPHg,
respectively. . @ xidd '

The monitoring wells were installed as described in well construction diagrams contained in
Appendix C. Water level measurements made in monitoring wells MW-1, MW-2, and MW-3 on
March 26 and April 1, 1991 (Table 1), indicated a direction of ground water flow toward the
southwest. The gradient of ground water flow was approximately 0.015 foot per foot. Ground water
samples collected from monitoring wells MW-1, MW-2, and MW-3 on April 1, 1991, did not
contain detectable concentrations of TPHd. BTEX and TPHg were detected in ground water samples

a sample from momtormg well MW-3 to 650 wg/L in the sample collected from momtormg well
MW-2 (Table 2).

Based on the results of installation of monitoring wells MW-1, MW-2, and MW-3, Ultramar
prepared a work plan for installation of additional monitoring wells (“Work Plan, Subsurface
Environmental Investigation at Former Beacon No. 574, 22315 Redwood Road, Castro Valley,
California,” January 11, 1993). The work plan proposed installation of five additional ground water
monitoring wells. After approval of Ultramar’s work plan by the Alameda County Health Care
Services Agency, Environmental Health Services division (Alameda County), the proposed work
plan was executed by AMV on May 13 and 18, 1993. AMYV advanced and sampled five soil borings
which were then converted to 2-inch-diameter monitoring wells MW-4, MW-5, MW-6, MW-7, and
MW-8 (Figure 2).

Soil encountered by AMV in the boring for monitoring well MW-6 included silty clay from the
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surface to 8.5 feet below grade, silty sand between 8.5 and 14 feet below grade, silty clay beneath
the silty sand to a depth of 19.5 feet, sandy silt between 19.5 and 27 feet below grade, and gravelly
sand between 27 and 30 feet (the total depth of the boring). Ground water was encountered at about
20 feet below grade in the borings for monitoring wells MW-4 through MW-8. Soil boring logs for
monitoring wells MW-4 through MW-8 are contained in Appendix A.

AMYV submitted a total of 23 soil samples for laboratory analysis of BTEX and TPHg. None of the
soil samples collected from the borings for monitoring wells MW-4 through MW-§ contained
detectable concentrations of petroleum constituents (Appendix B, Table 1),

AMY completed monitoring wells MW-4 through MW-8 as described on well construction diagrams
contained in Appendix C. AMV measured depth to ground water in each existing monitoring wetl
(MW-1 through MW-8) on May 18, 1993. Depth to ground water ranged from 15.72 to 22.66 feet
below the top of the well casings (Table 1). AMV’s water level measurements indicated a direction
of ground water flow toward the southwest at a gradient of 0.01 foot per foot.

AMY collected ground water samples for analysis from monitoring wells MW-4 through MW-8 only
on May 18, 1993 (monitoring wells MW-1 through MW-3 had been sampled on May 7, 1993) for
laboratory analysis of BTEX and TPHg. BTEX constituents were not present at detectable
concentrations in ground water samples collected from monitoring wells MW-4 through MW-8
(Table 2). The sample collected from monitoring well MW-6 did contain 170 ng/L. TPHg.

The most recent quarterly monitoring event at the site was conducted on September 16, 1996, by
Doulos Environmental and reported by EDE. Depth to ground water on this date ranged from 16.52
(MW-3) to 24.42 feet below grade (MW-1). The direction of ground water flow was generally
toward the southwest (Figure 3) at a gradient of 0.01 foot per foot.

Analytical results of ground water samples collected on September 16, 1996, indicate that BTEX
constituents were detected only in samples collected from monitoring wells MW-1, MW-2, and
MW-3 (the sample collected from monitoring well MW-6 contained 170 p:g/L TPHg). The inferred
distribution of benzene in ground water on September 16, 1996, is illustrated on Figure 4.

3.3 Hvdrogeologic Testing Results

On January 31 and February I and 2, 1994, AMV conducted an aquifer test, an air sparging test, and
a vapor extraction test using monitoring wells at the site. Starting on January 31, 1994, a 24-hour
continuous pumping test was conducted, using monitoring well MW-1 as the pumping well. The
pumping rate throughout the test was maintained at approximately 0.25 gallon per minute (gpm).
Water levels were recorded in the pumping well and monitoring well MW-2 using an automated data
logger. Monitoring well MW-2 is located approximately 55 feet from MW-1. After 24 hours of
pumping, a drawdown of approximately 4.2 feet was measured in the pumping well, and
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approximately 0.11 foot of drawdown was measured in monitoring well MW-2. AMV reported that
aquifer test analytical methods indicated a calculated hydraulic conductivity (K) of approximately
0.005 ft/min. AMYV inferred that the observed drawdown at monitoring well MW-2 (located
northwest and cross gradient of the pumping well), indicated a down gradient capture zone extent
of approximately 17 feet, and a cross gradient capture zone width of approximately 110 feet.

The soil vapor extraction test was performed over a 4 hour period using monitoring well MW-1 as
the extraction well. Pumping of ground water from monitoring well MW-1 was continued during
the soil vapor extraction test to maximize the open screened area in this well during the vapor
extraction test. AMV reported that the arrflow rate during the test was approximately 43.6 standard
cubic feet per minute (scfrm). Throughout the vapor extraction test, AMV measured a vacuum
influence of about 0.35 inch of water column at monitoring well MW-2, indicating a zone of vacuum
inﬂuence around monitoring well MW-1 with a radius of at least 55 feet. Air samples collected
of the test and 42 ppm benzene and 4,500 ppm TPHg at the end of the test  Based on the analytical
and flow rate data, AMV calculated an initial extraction rate for TPHg of 67.7 pounds per day
(lbs/day). AMV’s calculated initial extraction rate for benzene was 0.57 lbs/day.

AMYV conducted an 8-hour sparge test by injecting air through a temporary sparge point installed
approximately 15 feet from monitoring well MW-1. Air was injected at a rate ranging from 7.0 to
7.7 scefm. Dissolved oxygen, carbon dioxide (CO,), and TPHg concentrations in water and air from
monitoring well MW-2 were monitored in the field and with samples collected for laboratory
analysis during the test. Dissolved oxygen content in water samples collected from monitoring well
MW-1 increased from 2.6 percent (sample collected before sparging began) to 6.5 percent (sample
collected at the end of the sparge test). AMYV inferred that these measurements indicated that a
sparge rate averaging approximately 7.4 scfm had an influence at least 15 feet away ‘at monitoring
well MW 1. :

4,0 SUMMARY OF HYDROGEOLOGICAL ASSESSMENT

4.1 Distribution of Petroleum Constituents in Sqil

Soil samples collected from the borings for monitoring wells MW-4, MW-5, MW-6, MW-7, and
MW-8 did not contain detectable concentrations of petroleum constituents. Soil samples collected
from the borings for monitoring wells MW-1 and MW-3 at 20 feet below grade contained detectable
concentrations of petroleum constituents; however, these samples were collected within the zone of
water table fluctuation and probably reflect the presence of these constituents in ground water rather
than the presence of these constituents in the vadose zone above ground water. Only the samples
collected from above the water table in the boring for monitoring well MW-2, located near or
possibly adjacent to the tank basin of the first generation tanks operated by Shell, contained
detectable concentrations of TPHg. Soil sample analytical results (Appendix B) and the results of
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a vapor extraction test performed on monitoring well MW-1 indicate that only soil in the vicinity of
the former USTs containg petroleum constituents.

AMYV constructed two soil cross-sections to illustrate the inferred distribution of petroleum
constituents in soil underlying the site. The cross-sections and a location map are contained in

Appendix D.

4.2 Distribution of Petroleum Constituents in Ground Water

The direction of ground water flow beneath the site has been consistently toward the southwest. The
ground water gradient has typically been 0.01 foot per foot.

The distribution of petroleum constituents in ground water is defined up gradient, down gradient,
and cross gradient of the site. Ground water samples collected from monitoring wells MW-8 (up
gradient), MW-5 (down gradient), and MW-4 (cross gradient) have historically not contained
detectable concentrations of petroleum constituents.

Ground water samples collected from monitoring wells MW-1, MW-2, and MW-3 have consistently
contained detectable concentrations of petroleum constituents. Benzene concentrations have been,
on average, highest in samples collected from monitoring well MW-2, ranging from 1,500 to 3,100
ug/L (the maximum benzene concentration in ground water (6 200 ,u,g/L) was detected in 'a sample
collected from monitoring well MW-1 in November 1993). The most recent benzene distribution
map (Figure 4) indicates ground water containing dissolved petroleum constituents 1s limited to the
area of the former USTs, with some dispersion towards the north (monitoring well MW-3). The
nearest monitoring wells at off-site locations do not contain dissolved benzene.

5.0 RBCA EVALUATION

5.1 Site Classification and Initial Response Action

As site information is gathered and evaluated, ASTM RBCA guidance recommends classifying the
site based on the urgency for response. The four possible site categories include: immediate, short-
term, long-term, or no demonstrable threat to human health, safety, or sensitive environmental
receptors. Once a site is classified, ASTM RBCA recommends appropriate initial response actions
corresponding to each classification category.

As described in the preceding section, initial response at the site has been limited to removal of the .
USTs and excavation of impacted soils in the area of the former UST basin. Current site conditions
indicate that the site does not pose an immediate or short-term threat to receptors. Available sécords
indicate that the nearest water well in the vicinity of the site'is located approximately 400 feet sopth-
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southeast {cross-gradient) of the subject site. Since ground water beneath the site has been impacted,
the site would be classified under the ASTM RBCA scheme as potentially representing a long-term
threat. Therefore, the potential for long-term threat from the site is evaluated in this tiered approach
and the appropriate response is recommended in Section 6.0 of this report.

5.2 Tier 1 Evaluation

This section of the report presents the results of a Tier 1 screening. The first subsection introduces
the Tier 1 Look-Up Tables and discusses their components and their development. The second
subsection presents the exposure assessment which helps identify appropriate populations and
pathways for consideration in screening. The last subsection discusses the Tier 1 screening results.

5.2.1 Tier 1 Look-Up Tables

The RBSL Look-Up Tables, as developed by ASTM, were used for the initial screening. The Look-
Up Tables are compilations of media-specific chemical concentrations based on potential exposure
pathways and acceptable risk levels. The Look-Up Tables containing RBSLs for chemicals of
concern in soil and ground water are contained in Appendix E. Appendix F contains information
regarding the potential chemicals of concern included in the Look-Up Tables. The information in
Appendix F includes physical, chemical, and toxicity information, and fate and transport
characteristics that subsequently influence the likelihood of exposure pathways becoming complete.
Exposure pathways are discussed in detail in Section 5.2.2.

RBSLs are determined by combining target risk levels with toxicity values and standard defanit
values for specific exposure scenarios. As recommended by ASTM, the information used to develop
RBSLs was verified as current with accepted USEPA methodology prior to using the published Tier
1 Look-Up Tables. Exposure frequency and duration variables used in the calculations are
considered standard default values and represent the reasonable maximum exposure (RME) expected
to occur under both current and future land-use conditions. RME values are considered plausible
estimates of the individual exposure for persons at the upper, or high, end of an exposure
distribution. The high end of the distribution means above the 90 percentile of the population
distribution, but not higher than the individual in the population who has the highest exposure.

RBSLs for some of the exposure pathways were calculated using attenuation factors. Attenuation
factors adjust for reduction in chernical concentrations with distance and time due to processes such
as diffusion, dispersion, adsorption, degradation, and other natural processes. The attenuation factors
used by ASTM to calculate RBSLs were developed using the Johnson and Ettinger (1991) fate and
transport equation.

Tier 1 target risk levels are numeric values that are determined using conservative assumptions in
order to be protective of human health. Target risk levels are established for both carcinogens and
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non-carcinogens. For non-carcinogens, the target risk level is set at one (refer to Appendix F). For
carcinogens, USEPA states that to be protective of human health, exposure should be limited so as
to result in an individual upper bound excess lifetime carcinogenic risk level of 1 in 10,000 or less
(USEPA, 1989). USEPA has set the target risk level range for carcinogens between 1 in 10,000 to
1 in 1,000,000. The mid-range, 1 in 100,000, is a commonly accepted remediation goal for a
commercial or industrial setting. For the purposes of this evaluation, the risk level used in this Tier

1 evaluation for commercial exposure to carcinogens Has been set at 1 in 100,06y

potential residential exposure to carcinogens, the conservative target risk of 1 in | 1 ﬁﬂ@,ﬂﬂo is used.

The following sections present the evaluation of exposure potential at the site and identify the
potential exposure populations and pathways at the source. Section 5.2.3 presents the tables,
compares the appropriate RBSLs to the maximum concentrations detected at the site, and evaluates
the results.

5.2.2 Tier 1 Exposure Assessment

In the Tier 1 exposure assessment, potentially exposed populations near the source and potential
exposure pathways are identified. The site physical description, hydrogeological conditions, and
land zoning and water use in the surrounding area are all considered in determining potential
exposure at the site. The site is not suitable habitat for wildlife, therefore, the following sections
focus on potentially exposed human populations.

5.2.2.1 Potentially Exposed Populations

The site is located in a well-developed area of Castro Valley and is surrounded by commercial and

residential properties. A discussion of land use in the area is co&tgined in Section 2.1.

The site is currently used for commercial purposes, with several units in a single building, each with
a separate commercial business. Potentially exposed populations at the site under current conditio
are business workers who spend most of their time mdoors§'l‘ his receptor group is considered in the’
Tier 1 evaluation. Customers are not typically evaluated in Tier ] RBCA assessments due to their
sporadic, short-term exposure and because their potential exposures would be less than that
estimated for a full-time worker.

There are no known construction or excavation activities ongoing at the site, although these activities
could occur in the future. Future activities, such as building erection or underground utilities work,
could feasibly bring a construction worker into contact with hydrocarbon-impacted soil at the site.
Although exposure would be of short duration, hypothetlcal future construgtion wonkm > afg
conservathly considered in the Tier 1 evaluation.

Future land use of the property and surrounding area is not expected to change due to the current

N
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development in the area and the property’s current commercial zoning, therefore, future receptors
at the site are not expected to change. Since the zoning of the property is not expected to change
from commercial to residential, a future resident on site was not evaluated.

"The nearest buildings to the site are the residences and apartments located to the west/southwest and
the commercial building and restaurant located south of the site. The general direction of ground
water flow has historically been toward the south/southwest. The Peszdents of the houaes an%
apartments are considered as a potentially exposed off-site populatioH g

The property to the south is used commercially. It is expected to remain commercially zoned. The
maximally potentially exposed population in the future for this property would be a full-time worker.
However, exposure for this hypothetical receptor would be less than that for an on-site worker.
Therefore, these potential off-site workers were not characterized in this assessment.

Other residences and commercial buildings are located further from the source than the buildings
identified above. Because exposure concentrations decrease rapidly with distance, the risk to
occupants 1n a building-located further from the site will be lower that the risk to occupants in
buildings identified above. Therefore, exposure and risk were not determined for occupants of
buildings located at greater distances.

5.2.2.2 Potential Exposure Pathways

An exposure pathway 1s the course that a chernical takes from the hydrocarbon source to the exposed
individual. An exposure pathway consists of the following four elements:

. A source of chemical released to the environment (such as impacted soil or ground
walter).

. An environmental transport medium {soil, ground water, or air).

. A point of potential human contact with the hydrocarbon-impacted medium (a Tier

| evaluation considers the point of contact as near the source).
. An exposure route (ingestion, inhalation, or dermal contact).

Each exposure pathway describes a unique mechanism by which a population may be exposed to the
hydrocarbons from the site. For an exposure pathway to be complete, all four elements listed above
must be present. Pathways that are incomplete, such as when a hydrocarbon compound is released
but there 15 no potential for contact with a receptor, are excluded from this evaluation.

Drinking water for the convenience store and local area is supplied by the EBMUD. Ahthough'.
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ground water is impacted, there are no drinking water wells on site no \are there any kriown potablg
water well systems in the area,. The California State Department of Watgr Resources records indicate
the existence of an “industrial” water supply well within approximately 400 feet (cross-gradient) of

the site. The Tier 1 evaluation is limited to on- or near-site receptors. To insure a conservative Tier 7

oo T

figh tential ground water consumption, it was assimed tHat Srouiid W gt
from & welkign. the g¢ could be used in the future for commercial use,” This assumption
conservativefy' addresses the possibility of on- or near-site ground water withdrawal and
consumption. v

i

All hydrocarbon-impacted soils and ground water are located beneath the surface. Because of the
asphalt and concrete surface coverings, current direct human exposure such as through ingestion or
dermal contact to hydrocarbon-containing media is not likely. Although no future construction
activities are planned for the property, should future construction or excavation take place, direct
exposure to hydrocarbon-impacted soil and ground water may occur. This exposure is
conservatively evaluated for a hypothetical construction worker in Tier 1.

Vapors from hydrocarbon-impacted soil and ground water beneath the site may migrate through the
soil to the surface or into buildings. The likely receptor point on the site is inside the building, since
potential workers at the commercial building are indoors full time.

fwlpecarbon-impacted ground water migrate from the site to beneath a down gradient .
Tellithe, it'ls possiblé that vapor Intrusion into an off-site residence may occur. Therefore, this ¥
‘Sathway is conservatively assumed to be complete for the Tier 1 evaluation. &

In summary;"based on current site conditions and anticipated future conditions as described,
potentially completed exposure pathways evaluated include:

- Direct contact with impacted ground water at the site.

. Vapor transport from hydrocarbon-impacted soil and ground water through the soil
into the on-site commercial building.

. Vapor transport from hydrocarbon-impacted ground water through the soil and into
u an off-site down gradient residential building.

. Direct exposure by ingestion, inhalation, and dermal contact as a result of future on-
' site excavation into hydrocarbon-impacted soil or ground water (commercial
exposure).
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5.2.3 Evaluation of Tier 1 Screening Results

This section of the report compares representative constituents of concern concentrations detected

ke poenghon coctorted

:'51 in on-site soil and ground water samples to media specific RBSLs and evaluates the results. The Tier
3 1 analysis was facilitated using software provided by Conner, et. al., 1995, Representative chemical |
e concentrations in hydrocarbon-impacted ground water samples were determined by selecting the l
H T maximum benzene, ethylbenzene, toluene, and xylenes (BETX) concentrations in detected in ground |
-3 I water samples collected from on-site monitoring wells MW-1, MW-2, MW-3, and MW-4 on ‘
o September 16, 1996. Representative concentrations in soil were determined by averaging the results |
;'LI; h of soil samples which contained BETX concentrations above analytical detection limits collected
o g—— from borings for on-site monitoring wells MW-1, MW-2, MW-3, and MW-4, 3

L{ﬂ

s L ai*z U b et g 0Feton Ras

Appendix (G contains tables which compare the representative concentrations of COCs detected at
the site to relevant Tier 1 RBSLs based on potentially completed exposure pathways. For the
protection of ground water underlying the site, the RBSL for benzene in subsurface soils was
calculated to be 0.013 mg/Kg. This number must be corrected for California’s more restrictive MCL
by multiplying by the factor 0.29, which yields a California RBSL for benzene of 0.00377 mg/Kg,
which is exceeded by the mean benzene concentration in subsurface soil of 0.73 mg/Kg. RBSLs for
the constituents ethylbenzene, toluene, and xylenes were not exceeded.

Under the conservative assumption of (non-residential) ground water consumption at the site, the «
California RBSL for benzene in ground water beneath the site (1 wg/L) was exceeded by the
maximum ground water concentrations of 3,200 ug/L. ~_, e vopes, wuds Ti060 PR w3 lag y.r”
) ) ) UPRRUSPI  TRVE bﬁut“ﬂi‘ Mﬁwﬁ.'ﬂw«v

The Tier 1 analysis was not performed for surface soils because the shallowest detection of COCs

in soil was a sample collected from 10 feet below grade.

Because RBSLs were exceeded, a decision was required whether to continue remediation until Site
levels are below RBSLs or to upgrade to a Tier 2 evaluation. It was decided to proceed to a Tier 2
evaluation for the following reasons:

. The generic assumptions used to derive the Tier 1| RBSLs were not appropriate for
the site. As an example, RBSLs for soil vapor intrusion into buildings were based
on the assumption that the soil is sandy, resulting in a high vapor flux. However, the
site vadose zone soils actually consist of clayey sand, silty sand, and sandy clay. In
addition, the RBSLs for soil vapor intrusion were based on the assumption that the
building was located directly over the impacted soil. At this site, the buildings are
a known distance from the impacted soil. Both of these assumptions result in overly
conservative RBSLs.
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. The cost to move to the higher tier is significantly less than the cost of continuing
corrective action to meet Tter 1 RBSLs.

. it is likely that by moving to a higher tier, the more site-specific corrective action
goals will differ significantly from the Tier 1 RBSLs while maintaining the same

levels of human and environmental protection.

5.3 Tier 2 Evaluation

This section of the report presents the Tier 2 evaluation for determining site-specific target levels
(SSTLs) at the site. A Tier 2 evaluation may include a recommendation for alternative compliance
points, use of site-specific data in the RBCA Tier | fate and transport algorithms, or use of site-
specific data in other predictive models.

5.3.1 General Approach

Predictive models are used to account for chemical attenuation with time and distance from the
source and are usually characterized by the following:

. The models are relatively simple and are often algebraic or semi-analytical
expressions.
. Input to the model is limited to practicably attainable site-specific data, or easily

estimated quantities, such as soil bulk density and total porosity.

. The models are based on descriptions of relevant physical/chemical phenomena.
These simple models may neglect certain mechanisms; however, this generally
results in lower, more conservative SSTLs (for example, assuming constant
concentrations in the source area).

. The models involve some degree of uncertainty, but are based on assumptions that
tend to over-estimate the predicted exposure risk and, therefore, are conservative and
protective of human health and the environment.

The approach taken and the specific equations applied in this Tier 2 evaluation are described in
Conner, et. al, 1995. The attenuation factors calculated for vapor and ground water transport by the
model equations are applied in the SSTL calculations to account for dispersion, adsorption, and
natural attenuation. The procedures used to develop attenuation factors are described in Section
5324,

*
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5.3.2 Tier 2 Exposure Assessment

The Tier 2 exposure assessment reviews potentially exposed populations and potential exposure
pathways both on and off site, as described in the Tier | exposure assessment.

5.3.2.1 Potentially Exposed Populations

A 4
The only on-site potentially-exposed population evaluated in this Tier 2 is the full-firte indoor, on-" U A
s#e office worker. As discussed in Section 5.2.2.1, customers are not considered in either a Tier | ._/. .,
or Tier 2 evaluation because their potential for exposure is short-term and sporadic. {Also, since the priet o)
Tier 1 evaluation of future construction workers did not indicate risk, even under conservative full- ’
time exposure conditions, this group was excluded from this assessment. ) Future on-site residential
receptor populations are not evaluated in this Tier 2 analysis because the current commercial
development of the site and its land use zoning make it unlikely that land use will revert to
residential in the future.

As described in Section 5.2.2.1, the nearest potentially exposed receptors off the site are toward the
west-southwest. Ground water flows toward the southwest beneath the site. Both adylisnd-eliid !
residents are considered as potentially exposed populations for the Tier 2 evaluation| If this
residents, including children, immediately adjacent to the site), then it is reasonable to assume that
there would be no risk to occupants of more distant residential properties. o

5.3.2.2 Potential Exposure Pathways

The potential exposure pathways for on-site indoor workers are the same as those described in
Section 5.2.2.2 for the Tier 1 analysis, except that no ground water consumption is assumed for the
site property; the nearest potentially exposed population is specified at 400 feet from the site for the
Tier 2 analysis. This corresponds to the approximate location of a permitted water well, according
to DWR records. Completed exposure pathways for on-site indoor workers are:

. Vapor transport from hydrocarbon-impacted soil to the interior of the commercial
structure on site, followed by inhalation by a worker.

. Vapor transport from hydrocarbon-impacted ground water through the soil to the
interior of the commercial offices and subsequent inhalation by a worker.

Potentially completed exposure pathways for the nearest off-site residential receptor populations
(both child and adult) include the following:

. Vapor migration from hydrocarbon-impacted soil at the site to the nearest off-site




RISK-BASED CORRECTIVE ACTION TIER 1 AND TIER ? ANALYSES
Former Beacon Station #3574

22315 Redwood Road, Castro Valley, California

Page 18

residence, followed by intrusion into the home, and subsequent inhalation by its
occupants.

. Impacted ground water migration from the site to the nearest off-site residence,
followed by vapor partitioning under the building, upward migration through the soil,
intrusion into the building, and vapor inhalation by residents.

Based on the availability, convenience, and cost of potable water supplied by EBMUD at this
location, it is thought generally unlikely that homeowners would install private wells for potable
water use in the future. als tuﬁu\j’ Wb u’a FET RN &,m,u,;n :'

. As noted, a permitted water well is located approximately 400 feet cross-gradient
from the subject site, with a permitted use as an “irrigation” well. To insure ground
water protection, water produced by this well was assumed to be used for human
consumption,

5.3.2.3 Exposure Equations and Assumptions

Equations used to develop Tier 2 SSTLs for those pathways identified as potentially complete are
contained in Appendix H. The first step in the Tier 2 evaluation is to calculate target values of COCs
in air by using risk equations that include exposure variables, toxicity values, and target risk goals.
Air target values are then divided by soil and ground water attenuation factors to determine target
levels in soil and ground water. Definitions of the terms used in equations are also contained in .
Appendix H.

Full time indoor workers are assumed to breath 20 cubic meters of air per day (m’/day) (USEPA,
1990) and weigh an average of 70 kilograms (Kg) (OSWER, 1991). Workers at the site are assumed
to work 8 hours each day for 250 days each year (OSWER, 1991). Based on information provided
in Conner, et al (1995), a mean exposure duration of 4 years 15 the Most leely Exposure (MLE) for
commercial workers. e e U LB e C! . :‘
Both adults and children are considered residential receptors. The average adult’s weight is assumed
to 70 Kg (OSWER, 1991). The child’s weight averages 15 Kg until the age of 6 years, during which
period of time he/she is most sensitive to exposure. Both adult and child receptors are assumed to
breath 20 m’/day outdoors and 15 m*/day indoors. Adults and children are assumed to reside in the

house 350 days each year for their respective exposure periods, 30 years for an adult and 6 years for
a child.

Averaging time (AT) is the time period over which the dose is averaged. For carcinogens, the
biological response is described in terms of lifetime probabilities, and the averaging time is a 70-year
lifetime (LT) (OSWER, 1991). For chronic exposure to non-carcinogens, the AT is the time period
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over which the exposure occurs (equal to the exposure duration).

Chemical-specific information for BETX, such as toxicity values and accepted risk levels, are
presented in Appendix F. Sinee it is not practical to evaluate every compound present in a petroleun
product to assess risk from a release, indicator chemicals are usually selected to characterize risk.
Selection 1s dependent on consideration of exposure routes, concentrations, mobilities, and
toxicological properties. BETX constituents were selected for the Tier 2 analysis based on their
mobility, volatility, and toxicity characteristics.

5.3.2.4 Calculation of Natural Attenuation Factors

Equations and assumptions used to calculate natural attenuation factors are documented in Appendix
H. These formulas and associated assumptions are from Conner, et al, 1995. The effect of each
assumption on the numerical clean up standard is also documented in Appendix H.

5.3.2.5 Trer 2 Assessment Assumptions

For the purposes of vapor transport modeling, the soil vapor concentration at the source is assumed
to be in equilibrium with the impacted soil. Values used for site-specific soil properties (fraction
organic carbon, total soil porosity, and bulk density) and chemical-specific properties are default
values provided by Conner, et al, 1995. These data are documented in a summary of Tier 2 inputs
contained in Appendix L.

Vapor transport into buildings is dependent upon the chemical flow into the building, the volume
of the building, and the number of building air exchanges per day, Building velume to area ratios ' o
assumed for model input are those default values provided by Conner, et al, 1995. § )Q Lo precs f (!

Ground water transport of COCs is determined by such factors as the conductivity (K) of the soil and
rock media, the natural geochemistry of the ground water and aquifer, the physical/chemical
properties of the COCs, the length of ground water pathways through saturated and unsaturated
zones, the rate of ground water flow, and aquifer heterogeneity. The model used for ground water
transport is described in Appendix H. Assumptions used to model ground water transport include:

. Dispersion is three-dimensional.
. The source concentration is constant over time (an infinite mass or continual leak).
'{ Since USTs have been removed from this site and the mass of impacted soil is finite,
\L : this assumption results in a conservatively low target COC level.
B . Default estimates of the organic carbon coefficient, the ground water mixing rate, and
,\I\g’x _ the ground water infiltration rate, as provided in Conner, et al, were used. The
S
. f}@h b
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v
default value for effective porosity (38%) provided by Conner, et al, was also used.
. Bio-attenuation is assumed to operate along the ground water transport path based

on the general availability of dissolved oxygen in natural aquifers.

5.4 Tier 2 SSTLs and Screening Results

The calculated Tier 2 SSTLs for air, soil, and ground water are compiled in Appeflie I As
indicated on the summary sheets in Appendix I, most of the SSTL values calculated exceed chemical
saturation limits in soil or are greater than the water solubility of the pure substance in ground water.
This indicates that the COCs would not pose risk at any concentrations under these exposure

conditions. e £ b el ovne Lé,,,ﬂ,(‘ ’
The calculated SSTL for benzene in iddoor air(as a resplt of volatilization from both subsurface
soils and ground water) is the only SSTL value below safuration. tions, 160 mg/Kg ..
for soil and 750 mg/L for ground water, become@r&gsﬁ@g and 217. SG mg/L, Yespectively after.
adjusting for Cahforma benzene standardsi These values are not exceeded by the mean soil benzene
concentratio r the maximum ground water benzene concentratlon@m thus
indicating that t dre 1s no threat to human health under these exposure conditions. = < .- s ‘*“”:.]TM.L
et Do e ol n peatt e 1t Cou! B/ 000 ¢Pb 4
The Tier 2 evaluation indicates that potential health risks from the most mobile of the petroleum
hydrocarbon constituents, the BETX compounds, are not significant for the maximally exposed
population on- and adjacent to the site. The potential risk through exposure at more distant locations
or for less mobile petroleum hydrocarbon constituents are therefore also insignificant.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of this Tier 2 evaluation, concentrations of petroleum constituents in soil and
ground water beneath the site are not high enough to pose a significant long-term threat to human
health or the environment. Therefore, no further assessment or remediation activities are
recommended. The existing ground water monitoring results {Table 2) dating back to March of 1992
indicate that the extent of the dissolved petroleum constituent plume in ground water is stable
(results dating to May of 1993 that document the lack of detectable BETX constituents in samples
collected from monitoring wells MW-4 through MW-8). With some fluctuations, the magnitude of
BETX detections in samples collected from monitoring wells MW-1 through MW-3 also appears
to be reasonably constant or decreasing. — %}, oodr 0 o b{ leeteaal, L,'da’ /
Since the extent of the dissolved plume is not increasing and concentrations of BETX are constant
(or at least not generally increasing), it is recommended that no further action be performed at this
site. Monitoring wells should be abandoned by removal (drilling out) or completely filling the
monitoring well casings with a non-shrinking grout mixture. The monitoring well head will be




RISK-BASED CORRECTIVE ACTION TIER 1 AND TIER 2 ANALYSES
Farmer Beacon Station #374

22313 Redwood Road, Castro Valley, California

Page 21

removed and the ground surface materials will be replaced to match the surrounding materials. A
brief report will be prepared to document monitoring well abandonment procedures.
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TABLE 1
GROUND WATER ELEVATION DATA
BEACON STATION #574

22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA

(Measurements in feet)

Reference
Monitoring Elevation Diepth to Ground Water Well
Well Diate {top of casing)' Ground Water! Elevation® Depth Comments
MW-1 03/27/92 136.55 22.43 134.12 -
G6/04/92 23.40 133.135 -
09/23/92 24.07 132.48 -
11/12/92 24.16 132.39 29.33
0H02/93 21.87 134.68 29.80
05/07/93 22.58 133.97 29.84
05/18/93 22.66 131.89 —
08/11/93 23.41 133.14 29.81
11/03/93 24.09 132.45 29,81
03/a1/94 22.76 133.79 29.35
06/02/94 23.24 133.310 29.85
09/09/94 23.93 132.62 29.86
12/20/94 22,94 133.61 29.85
03/08/95 22,20 13435 29,71
06/14/93 22,65 [33.90 29.70
09/26/93 23.44 [33.11 2971
12/27/95 2304 133.31 2972
03/26/96 21.39 135,16 2971
06/03/96 2243 134,12 2%.73
09/16/96 24 .42 132,13 28.74
MW-2 03/27/92 155.17 2(.82 13435 —en
06/04/92 21.81 133.36 -
09/23/92 2245 132.72 —
11/12/92 22,60 132.57 2971
02/02/93 20.28 134.89 2973
05/07/93 20.97 134.20 29.73
05/18/93 21.06 134.11 —
08/11/93 2185 133.32 2900
[1/05/93 22.32 132.85 29.70
03/01/94 21.19 133.98 29.68
06/02/94 21.59 133.58 29.69
09/0%/94 2233 132.84 29.66
12/20/94 21.37 133.80 29.65
03/08/95 20.60 134.57 29.52
06/14/93 21.04 134.13 29.54
0%/26/93 21.84 133.33 29.53
12727793 21.44 133.73 29.56
03/26/96 19.81 135.36 29.56
06/03/96 20.83 134.34 29.59
09/16/96 209 133.24 29.58
NOTES: 1 = Maasurement and referance alevalion taken from nalch/mark on top narth sida of well casing.
2 = Elevation referencad to mean sea level
Well Dapth = Measurement from top of casing to battorn of weil.

Nat measurad.




TABLE 1

GROUND WATER ELEVATION DATA

BEACON STATION #574

22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA

(Measurements in feet)

Reference
Monitoring Elevation Depth to Ground Water Well
well Date (top of casing)' Ground Water® Elevation® Depth Comments
MW.3 Q3/27/92 157.13 21.46 135.67 -
06/04/92 22.34 134.79 -
09/23/92 22.84 134.29 —
11/12/92 23.04 i34.09 29.55
02/02/93 21.03 £36.10 29.45
05/077/93 21.59 135.54 29.53
05/18/93 21.73 [35.40 -
08/11/93 22,31 134.82 29.41
11/05/93 2285 134.28 2041
03/01/94 21,97 135,16 29.55
06/02/94 2229 134.84 29.36
09/09/94 2291 (34.22 29.56
12/20/94 22.11 135.02 29.54
03/08/93 2140 135.73 29.38
06/14/95 21.80 135.33 29.36
09/256/95 2238 134.75 29.37
12/27/95 22.07 135.06 29.37
03/26/96 20.73 136.40 29.38
06/05/96 21.54 133.59 29.40
09/16/96 2237 134.76 29.43
Mw-4 05/18/93 151.96 17.35 134 41 -
08/11/93 17.50 134.46 2843
11/05/93 15.84 136.12 2843
03/01/94 17.35 134,61 28.11
06/2/94 17.68 13428 28.12
09/09/94 18.19 133.77 28.13
12/20/94 17.52 134 44 28.10
03/08/95 16.82 135.14 2797
06/14/95 17.22 134.74 27.97
09/26/93 17.79 134.17 2791
t2/27/95 17.47 134.49 27.89
03/26/96 16.32 135.64 27.89
06/05/96 17.10 134.86 2788
09/16/96 17.85 134.11 27.89
MW-§ 05/18/93 148.68 15.72 132.9% -
08/11/93 1642 132.26 2543
11/05/93 16,92 131.76 25.43
03/01/94 15.54 133.14 25.00
06/02/94 16.1% 132,49 25.00
(9/09/94 16.87 1308t 25.00
12/20/94 15.84 132.84 25.01
03/08/95 15.11 133.57 24.85
06/14/95 15.69 132,99 24.86
09/26/95 16.46 132.22 24.81
12/27/93 13.91 132.77 24.80
03/26/96 14.31 134.37 24.81
06/05/96 15.43 133.25 24.75
09/16/96 16.52 132.16 24.74
NOTES: 1 = Measurement and referanca elevation taken from notch/mark on top north side of well casing.
2 = Elevation referenced to mean sea level.
Well Depth = Maasurament fram lap of casing to bottom of well.

Mat measured.




TABLE 1
GROUND WATER ELEVATION DATA

BEACON STATION #574
22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
(Measurements in feet)

Reference
Monitoring Elevation Depth 10 Ground Water Well
Well Date (top of casing)' Ground Water' Elevation® Depth Comments
s —

MW-5 03/18/93 133.96 20.80 133.16 -
08/11/93 21.64 132.32 3115
11/05/93 2211 131.85 3115
03/01/94 20.80 133.16 29.96
06/02/94 21.37 132.59 2998
09/09/94 22.05 131.91 28.96
12/20/94 21.06 132.90 29.89
03/08/95 20.29 133.67 2967
06/14/95 20.81 133.15 2965
09/26/95 21.62 132,34 29.66
12/27/95 21.12 132.84 29.63
03/26/%6 19.50 134.46 2960
06/05/%6 20.56 133.40 2963
19/16/96 21.70 132.26 20.65

MW-7 05/18/93 136.09 22.04 133.45 --
08/11/93 2325 132.34 30.75
11/05/93 23.93 132.18 30.75
03/01/94 22.n 133.37 30.11
06/02/94 23122 132,87 3012
09/09/94 23680 132.19 30.12
12/20/94 22.98 133.11 30.10
03/08/93 2214 133.93 29.91
06/14/95 2261 13348 29.91
09/26/95 2343 132.66 29.9Q
12/27/93 2301 133.08 29.90
03/26/96 21.32 £34.77 29.87
06/05/96 2237 13372 2991
0%/16/96 23.51 132.58 29.90

MW-§ Q3/18/93 158.04 21.55 136.49 -
08/£1/93 22.43 135.61 34.82
[1/05/93 23.00 135.04 34.82
03/01/94 22,05 135.99 34.04
06/02/94 22.29 135.75 34.04
09/09/94 22,99 135.05 34,04
12/20/94 22.14 135.90 33.98
03/08/93 21.25 136.79 34,48
06/14/935 2070 136.34 34,49
09/26/93 22.29 135.75 34.40
12/27/95 21.96 136.08 34,43
03/26/96 20.48 137.56 3442
06/05/96 2050 136,54 34.41
09/16/96 22.38 135.66 34.43

NOTES: 1 = Measurament and rafererce lavalion laken from natehvymark on 1op norlh side of well casing.
2 = Elevation referenced ta mean sea level.
Wall Depth = Maasurement from top of casing to bottom of well.

Mot measured.




22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA

TABLE 2

GROUND WATER ANALYTICAL RESULTS
BEACON STATION #5374

{All resulits in micrograms per Liter)

Monitoring Date Total Petraleum Hydrocarbons Aromatic Volatile Organics
Well Collected
Gasaline Diesel Motor Qil Benzene Telueene Ethyl- Total
benzene Xylenes
MW-1 03/27/92 5,600 <350 <30 760 900 230 1,100
06/04/92 2.600 <800 NA 270 57 230 440
09/23/92 3,400 NA NA 480 430 110 550
11/12/92 2700 NA NA 58 <30 140 340
02/02/93 8,500 NA NA 760 770 250 1,200
05/07/93 7,700 NA NA 970 630 280 1,500
08/11/93 11,000 NA NA 1,400 1,600 260 1,600
11/03/93 36,000 NA NA 6,200 4,700 1,400 7,100
03/01/94 3,800 NA NA 580 490 110 620
06/02/94 §.900 NA NA 1,900 1,200 420 2,100
09/09/94 4,300 NA NA 740 290 200 630
12720794 3.900 NA NA 350 260 150 510
03/08/95 8,100 NA NA 1,100 540 230 1,100
06/14/95 NS NS NS NS NS NS NS
09/26/95 8,600 NA NA 2,100 550 420 1,300
12/27/95 NS NS NS NS NS NS NS
03/26/96 21,000 NA NA 7,000 2,700 390 7,000
06/05/66 NS NS NS NS NS NS NS
09/16/96 13,000 NA NA 3,200 170 470 2,900
MW-2 03/27/92 18,060 <30 <350 2,400 2,300 870 3,300
06/04/92 14,000 <5,0060 NA 1,900 1,700 380 2,300
09/23/92 22,000 NA NA 2,100 1,500 760 2,900
11/12/92 29,000 NA NA 2,400 860 S40 3,500
02/02/93 24,000 NA NA 2,700 1,900 590 2,600
05/07/93 12,000 NA NA 1,800 £.300 460 2,600
08/11/93 23,000 NA NA 2,300 1,500 350 2,300
11/05/93 30,000 NA NA 3,100 2,900 86D 3,700
03/01/94 £3,000 NA NA 1,500 490 350 1,000
06/02/94 12,000 NA NA 2,000 790 460 1,300
09/09/94 13,000 NA NA 1,800 660 440 1,000
12720194 16,000 NA NA 2,300 1,000 630 1,900
03/08/95 16,000 NA NA 2,200 1,000 550 2,100
06714795 NS NS NS NS N5 NS NS
09/26/95 18,000 NA NA 2,500 1,000 770 2,700
12727193 NS NS NS NS NS NS NS
03/26/96 33,000 NA NA 4,200 2,600 1.000 5,000
06/03/96 NS NS NS NS NS NS NS
09/16/96 19,060 NA NA 2,600 490 360 2,000
NOTES < Below indicated Jdelectan limi,

NS
NA

Not sampled,
Mot analyzed
Proguct is not typical gasolina.




' TABLE 2
GROUND WATER ANALYTICAL RESULTS
BEACON STATION #574
22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
{All results in micregrams per Liter)

Maonitoring Date Total Petroleum Hydrocarbons Aromatic Volatile Qrganics
well Collected
Crascline Diesel Maotor Oil Benzene Toluene Ethyl- Total
benzene Xylenes

MW-3 03/27/92 160 <50 <30 9,2 4.8 10 23
06/04/92 120 <30 NA 13 2.7 03 13
49/23/92 220 NA NA 8.3 4.3 6.2 19
18/12/92 230 NA NA 12 3.5 77 19
02/02/93 86 NA NA 24 0.71 27 6.2
05/07/93 140 NA NA 2.6 1.2 39 34
G8/11/93 490 NA NA 13 8.1 14 37
11/05/93 820 NA NA 43 24 3 93
03/01/94 410 NA NA 74 2.7 3.6 10
06/02/94 440 NA NA 13 4.9 14 31
09/09/94 620 NA NA 12 4.3 9.7 20
12/20/94 770 NA NA 24 11 16 36
03/08/95 300 NA NA 6.k 0.97 4.8 1.5
06/14/95 NS NS NS NS N§ NS NS
09/26/935 130 MA NA 4.8 1.6 43 94
12/27/95 NS NS NS NS NS NS NS
03/26/96 <50 NA NA <0.50 <0}.30 <0.30 <0.30
06/05/96 NS NS NS NS NS NS NS
09/16/96 170 NA NA 10 29 44 13

MW-4 05/18/93 <30 NA NA <0.5 <0.5 <0.5 <0.5
08/11/93 <50 NA NA <0.5 <0.5 <0.3 <0.5
11/05/93 <50 NA NA <0.5 <0.5 <(.5 <0.5
03/01/94 <30 NA NA <0.3 <0.5 <0.5 <0.5
06/02/94 <30 NA NA <0.5 <0.5 <0.5 <0).5
09/09/94 <30 NA NA <0.5 <0.5 <0.5 <0.5
12/20/94 <30 NA NA <0.5 <0.5 <(0.5 <0.5
03/08/93 NS NS NS NS NS NS NS
06/14/95 NS NS NS NS NS NS NS
09/26/95 NS NS NS NS NS NS NS
12727195 NS NS NS NS NS NS NS
03/26/96 NS NS NS NS NS NS NS
06/05/96 NS NS NS NS NS NS NS
09/16/96 <50 NA NA <0.50 <(.50 <(.50 <(}.50

MW-5 05/18/93 <30 NA NA <0.5 <05 <(t.5 <0.5
08/11/93 <30 NA NA <0.5 <0.5 <0.5 <0.5
11/05/93 <30 NA NA <(.5 <f).5 <(.5 <{.5
03/01/94 <50 NA NA <0.5 <0.5 <0.5 <{.5
06/02/94 <30 NA NA <0.5 <0.5 <0.3 <0.5
09/09/94 <50 NA NA <0.5 <05 <0.5 <0.5
12/20/94 <50 NA NA <0.5 <0.5 <03 <0.5
03/08/95 <30 NA NA <x.5 <0.5 <(.5 <0.5
06/14/95 <50 NA NA <0).5 <0.5 <(.5 <0.5
09/26/95 <50 NA NA <0.50 <0.50 <0.50 <(.50
12/27/95 <30 NA NA <(.50 <(,50 <(}.50 <(1.50
03/26/96 <50 NA NA <0.50 <050 <0.30 <(0.50
06/03/96 <30 NA NA <0.50 <0.50 <0.30 <{}).50
09/16/96 <30 NA NA <0.5Q <0.50 <0.50 <0.50

NOTES: < =  Below indicated detection limil,

NS = Not sampied.

= Not analyzed.

MNA
- Product is nat typical gasoline.




22315 REDWOOD ROAD, CASTRO VALLEY, CALIFORNIA
(All results in micregrams per Liter)

TABLE 2

GROUND WATER ANALYTICAL RESULTS
BEACON STATION #574

Monitoring Date Total Petroleum Hydrocarbons Aromatic Volatile Organics
well Callected '
Gasoline Diesel Motor (il Benzene Toluene Ethyl- Total
benzene XKylenes

MW-6 05/18/93 170 NA NA <Q.5 <0.3 <0.5 <0.3
08/11/93 78 NA NA <0.5 <0.5 <0.3 <0.5

11/05/93 170 NA NA <0.5 <0.5 <0.5 0.65
(03/01/94 210 NA NA <0.5 <0.3 <0.3 <0.5
06/02/94 190 NA NA <0.5 <0.5 <0.5 <0.5
05/09/94 140 NA NA <0.5 <0.5 <0.5 <0.5
12/20/94 210 NA Na <0.3 <0.3 <0.5 <0.5

03/08/95 180* NA NA <0.5 <0.3 <0.5 <0.5

06/14/95 220% NA NA <0.3 <0).5 <03 <0.5
09/26/93 110% NA NA <0.50 <0.50 <0.50 <0.50
12/27/95 130* NA NA <0.50 <0.50 <Q0.30 <0.50
03/26/96 10G* NA NA <0.50 <(.30 <0.30 <0.50
06/05/96 100* NA NA <0,50 Q.50 <Q.50 <0.50
09/16/96 170 NA MNA <0.30 <0.50 <0.50 <(}.50
MW-7T 03/18/93 <50 NA NA <0.5 <0.3 <0.3 <0.5
08/11/93 <50 NA NA <0.5 <0.5 <0.5 <0.5
11/03/93 <50 NA NA <0.5 <0.5 <{.5 <0.5
03/01/94 60 NA NA <0.5 <(.5 <(.5 <0.5

06/02/94 <30 NA NA <0.5 <(t.5 <0.3 <0.5

09/09/94 <30 NA NA <0.5 <0.5 <0.5 <0.5

12/20/94 <30 NA NA <0.5 <0.5 <0.3 <0.5

03/08/95 <30 NA NA <0.3 <0.5 <0.3 <0.5

D6/14/95 <50 NA NA <0.5 <0.5 <0.3 <0.5
09/26/935 <50 NA NA <0.50 <0.50 <0.30 <0.50
12/27/95 <30 NA NA <0.50 <0.50 <0.50 <0.30
03/26/96 <30 NA NA <().50 <0.50 <0.50 <0.30
06/03/96 <50 NA NA <0.50 <0.50 <0.30 <0.30
09/16/96 <350 NA NA <0.5(} <0.50 <{.50 <0.50

MW-§ 05/18/93 <50 NA NA <5 <0.5 <0.5 <05
08/11/93 <50 NA NA <5 <0.3 <0.3 <0.3

11/03/93 <50 NA NA <0.5 <0.5 <0.5 <0.3

03/01/94 <350 NA NA <0.3 <0.5 <0.3 <0.5

06/02/94 <50 NA NA <03 <0.3 <0.3 <0.5

09/09/94 <50 NA NA <0.5 <0.3 <0.5 <0.5

12/20/94 <30 NA NA <0.5 <(.5 <0.5 <0.5

03/08/95 N5 NS NS NS NS NS NS

06/14/95 NS NS NS NS NS NS N3

09/26/95 NS NS NS NS NS N§ NS

12/27/95 NS NS NS NS NS NS NS

03/26/96 NS NS NS NS NS N$§ NS

06/03/96 NE NS NS NS NS NS NS
09/16/96 <5{ NA NA <0.50 <0.50 <(.50 <0).50

NOTES: < Below indicated daetectian limit.

NS
NA

Not sampled.
Not analyzed.

Product is not typical gasoiine.




SHEET 1 OF 2

PROJECT NAME / IOCATION

PROJECT BORING
NUMBER: 40-90-818 | NUMBER: MW-1

Former Beacon Station $#574
22315 Redwood Road - CONTRACTOR: DRTILLING
Castro Valley, CA ‘ West Hazmat Drilling] METHOD: H.S.A.
RTIIER: ] PRITITING
Gene Reinhart RIG:
START: 8:15/03-26-91 QOMPLETED: 9:30/03-26-91
12ND . SURFACE ' 10GGED BY:
OWNER: Paul Wilson ELEVATION: 156.55 Hal Hansen
STSNBC{|SI SR
AVAULOIAN JAE OBSERVATION| GENERAL
MBMMOU|IMT |MC DEPTH DESCRIPTIONS OF MATERTAIS OBSERVATTION
PEPHRWNI|P PO AND CONDITIONS TNSTRIOMENT': NOTES
L ILE T|L LV SCALE hNu
E |ER S |E(ft)|E(in)| 1"= 4' UNITS: ppm

—~———2ASPHAIT AND ROADBASE—

GRAVELIY SAND; olive, fine —
to s - ¢ CCImon
plastic fines, moist (SP)

31 _
41 ]
ca | MW+ 15/ | 5.0- | 18" 51— Jo
1- | 30/ | 6-5 1+ ]
1 50 5 —4(— —
for 4 1
SANDY CLAY; ollve moderately
8 —— plastic, fine to coarse
9 . sand, some gravel, moist (CL)-
i 0

CA | MW 2:4]/ 10.0- 18" 10 —
1- |37/ {11.5 -

A B

CIAYEY SAND; olive—brown, .

G GNE TN N S50 BN N N S N E O E Em e e e
“
~J
[
i

CA | MW 50 |15.0+ 7" 15 — fine to coarse sand, moist — 60
1~ | for | 16.5 - (SC) -
3 je" 16 — —_
17 -] -
18 — —
19 —— —
ca | m# 30/ | 20.04 8" 20 —— — 180
1- |50 [21.5 1 ]
4 for 21 —— —]
AL 1 A
22 —
+ SAND; olive-brown fine— .
23 4— grained, saturated (SP) —
WATER LEVEL DATRA GEOLOGIST
DATE | 03-26 9 derumed V102044
TOME | 6:29 24 ' )
SIGRATURE
GWL 22.43
Hal Hansen
CASING 30!
l DEPTH TYPED NAME




SHEET 2 OF 2

-~,' ‘PRQJ‘EJC'I' NAME / LOCATTON : FRQTECT BORTNG
. ' NUMBER: 40-90-818 | NUMBER: MwW-1
Former Beacon Station #574 :

22315 Redwood Road . CONTRACTOR: . DRITTING
Castro Valley, CA _ West Hazmat Drilling| METHOD: H.S.A.
DRIIIER: . DRTLLING
Gene Reinhart RIG: 2cker
START: 8:15/03-26-91 COMPIETED: 9:30/03~26-91
LAND ) SURFACE LOGGED BY:
CWNER: Paul Wilson ETEVATION: 156.55 Hal Hansen
STTSHNBC|SI |SR CONTAMINANT]
AYYAULOJAN (AE : OBSERVATION| GENERAL
MEMMOUIMT |MC DEFTH DESCRIPTIONS OF MATERIALS OBSERVATTON
PEHPHWNI{P PO AND CONDITTIONS INSTRIMENT': NOTES
L |LH T|L LV | SCAlE hNu
E |[ER S |E(ft)| E(in)| 1"= 4' UNITS: ppm
ca |mwd 8/ |25.0-] sv 251~ SIITY SAND; olive-brown, fine 8
%— %g/ 26.5 26 T+ grained sard, saturated (SM) -

27
28 —
29

ca {Mwd 12/ | 30.0 7" 30 —
1- | 147 | 31.5 i

‘lllfllllll

= 32 Total Depth 31.5 feet —
33 ]
34 ]
35 -
36 |
37 —
38 —
39 : _
40 —]
41 —
42 —]
43 -
44 —]
45 —
46 —
47 -

WATER IEVEL DATA GEOLOGIST

DATE 03-26; M %
TIME 6:29
SIGNATURE

GWL 22.43
Hal Hansen

CASTNG | 30
DEPTH TYPED NAME

-t




PROJECT NAME / LOCATION PEQJECT BORING SHEET 1 QF 2
) NUMBER: 40-90-818 | NUMBER: MW-2
Former Beacon Station #574 :
22315 Redwood Road CONTRACTOR: e, DRTTIIING
Valley, CA West Hazmat Drilling] METHOD: H.S5.A.
DRITIER: ) DRITIING
Gene Reinhart RIG: Acker
START: 10:30/03-26-51 OMPIETED: 11:45/03-26-91
ILAND ) SURFACE INGGEED BY:
OWNER: Paul Wilson EIEVATION: 155.17 Hal Hansen
STISNBC|SI |SR CONTAMTINANT]
AYYAULO|AN |AE OBSERVATION  GENERAL
MEBEMMOQU|MT |MC DEPTH DESCRIPTIONS OF MATERTALS OBSERVATTION
PHPBWN|P PO AND CONDITTIONS INSTRUIMENT : NCTES
L |LH T|L LV | SCAlE hiu
2 |ER s |E(ft)} E(in)| 1"= 4! UNITS: prm
1 4 ————ASIHAIT AND ROADBASE-———
21— GRAVELLY SAND; olive, fine —]
+ conmon A
N 3 plastlc: fines, moist (5P) —
. R J—
A |mwd 20/ [5.0- | 7" 5 315
2- |30/ | 6.5 + e
1 |50 6 ——
for T+ SANDY CLAY; ollve, moderately
5" 74— plastic, fine to coarse sand—
g + some gravel, moist (CL) -
9 |- _
- |mw 10/ | 10.0 12" 10 —— —130
2- 150 11.5 + -
2 | for 11 —— —
Il 4 .
12 4— —
13 44— —
14 —— —_
A { MW 30/ | 15.0- 7" 15 —— — 90
2- |50 [16.5 + -
3 | for 16 —4—— —_
5“ Jd .
17 —
18 —— —
19 —— —
A | MW+ 7/ }120.04q 15" 20 44— —1 90
2- ‘iLé/ 21.5 + -
4 21 - o
22 : -
T SAND; olive-brown, fine- -
23 1 grained, saturated (SP) -
WATER LEVEL DATA GEOLOGIST
DATE 03-26 g , 9%%
TIME 6:22
SIEATURE
GWL 20.9]1
Hal Hansen
CASING | 30'
DEPTH TYPED NAME




FRQJECT NAME / LOCATTON
Former Beacon Station #574

PROJECT
NUMBER: 40-90-818

BORING
NUMBER: MW—2

SHEET 2 OF

2

22315 Redwood Road CONTRACTOR: | rouse
Castro Valley, CA West Hazmat Drilling) METHOD: H.S.A.
"Gene Reinhart RIG: Acker
START: 10:30/03-26-91 OCMPLETED: 11: 45/03-26-91
LAND ] SURFACE IOGGED BY:
OWNER: Paul Wilson ELEVATION: 155.17 Hal Hansen
sTSNBC|sI [SR
AVVAULO|AN |AE OBSERVATION, _GENERAL
MAMMOUO|MT [MC | DEPIH DESCRTPTIONS OF MATERTALS ORSERVATION
PEPHEWN|P PO 2AND CONDITIONS INSTRUMENT:| NOTES
L L T|L LV | SCALE hiNu :
E |ER 5 |E(ft)| E(in)| 1"= 4° UNTTS: ppm :
ca [ 15/ | 25.04 16" 25 | SIITY SAND; olive-brown, fine3 :
2—- |16/ | 26.5 + grained sand, satura (SM) s J
5 |18 26 —— ,
27 —
28 —— — ;
29 —
cA | MW 14/ | 30.0+ 14" 30 —— —o g
2- | 227 | 31.5 + : ;
6 |43 31 —— —
32 1 Total Depth 31.5 feet ]
33 —
34 —— —]
35 —— -
36 —— — |
37 - -1 |
38 —— —
39 —— — ,
40 —— —
4 b |
41 —— — ;
42 — —
43 - — !
44 —— — :
45 —— —
46 1 — —]
47 — —
WATER LEVEL DATA GEOLOGIST
DATE | 03-26
TIME | 6:22 M W
SIGNATURE
GWL 20.91
Hal Hansen
CASING | 30°
DEPTH TYPED NAME




]

21.62

| PROJECT NAME / LOCATION PROJECT BORING SHEET 1 OF 2
. NUMBER: 40-90-818 | NUMBER: MW-3
Former Beacon Station #574
22315 Redwood Road QONTRACTOR: DRITITNG
Castro Valley, CA West Hazmat Drilling| METHOD: H.S.A.
: . CRILLING
Gene Reinhart RIG: Acker
START: 1:40/03-26-91 COMPLETED: 3:00/03~26-9:
IAND . SURFACE ILOGGED BY:
OWNER: Paul Wilson ELEVATION: 157.13 Hal Hansen
STISNBC|SI |SR CONTAMINANT)
AYAULO|AN |AE OBSERVATION: GENERAT,
MPAPMMOU|MT [MC DEPTH DESCRIPTIONS OF MATERIALS OBSERVATTION
PEHPRBWN|P PO AND CQONDTITIONS INSTRMENT : NOTES
L | LB T|L LV SCALE hNu
E |ER S |E(ft)|E(in){ 1"= 4' UNTTS: ppm
1 4 ———ASPHAIT AND ROADBASE———
4+ S2aND; brown fi_ne—?mi.ned, .
21 well sorted moist (SP) —
31 ' -
4 —— —
CA | MW lSJ 5.0- 18" 5 — — 0
3- 27/ 6.5 + -
1 3 6 —]— —_
7 ClAY; dark lightl
—— l -
8 —+— plastlc, mogy'( Y —
Q.4 —
ca | v 16/ | 10.04 7" 10— —lo
3- |18/ | 11.5 4 .
2 32 11— —
12 —
~+ SANDY CLAY; ollve-brown, .
13 —— moderately plastic, mo —
+ (CL) i
14 ——- —
CA | MW+ 23/ | 15.04 8" 15 —— —1
3- |50 |16.5 - -
3 | for 16 —/—— —_
g €1 .
17 —— —
18 14— —
19 ——
<+ SIITY CIAY; olive, moderately-
CA | MW 50 |20.0- 7" 20 4— plastic, very moist (CL) 8
3~ | for | 21.5 + -
4 6" 21 —_
22 | —
23 —— —
T 4
WATER LEVEL DATA GEOLOGIST
DATE 03-26 W
TIME 6:14 ”,ZILM\'Q_/'W
SIGNATURE




l " PROJECT NAME / LOCATTION PROJECT BORING SHEET 2 OF 2
, NUMBER: 40-90-818 | NUMBER: MW-3
Former Beacon Station #574 .
l 22315 Redwood Road : CONTRACTOR: . [primue
Castro Valley, CA ‘ West Hazmat Drilling| METHOD: H.5.A.
DRTLIER: , DRILLING
' Gene Reinhart RIG: Acker
START: 1:40/03-26-91 COMPLETED: 3:00/03-26-9:
IAND , SURFACE LOGGED BY:
I OANER: Paul Wilson ETEVATION: 157.13 Hal Hansen
sTsSNBC|SI [SR
AYAULO|{AN |AE OBRSERVATION| _GENERAL
MBEMMOU|{MT [MC | DEPTH DESCRIFTIONS OF MATERTALS OBSERVATION
PEPHWN|P PO AND CONDITIONS TNSTRUMENT:|  NOTES
LILE T|L LV | Scale hNu
E [ER 5 |E(ft)|E(in)| 1%= 4° UNTTS: ppm
' e | mi- 13/ | 25.0+ 8" 25 1. CIAYEY SAND; olive-brown, _ — 60
3- 150 |26.5 1 medium—grained sand, saturatec
5 | for 26 14— (SC) —
&Y L -
' 27 —— —
28 {— —
' 29 - —
ca | 14/ | 30.0- 8" 30 4— —Jo
3- {50" |31.5 i i
l 6 | for 31 A— _
6" -
32 —}— Total Depth 31.5 feet —]
' a3 —
34 1 ]
' 35 —— —
36 —— —
37 - _
' 38 | — —]
ag i ]
i o E
41 —— —
I a2 1 — —
43 —— —
l 44 —— —
. 45 1 .
' 46 1 ]
47 |- —
l WATER IEVEL DATA GROLOGIST
DATE | 03-26 .
TIME 6:14 %}—«\/
SIGNATURE
GWL 21.62
Hal Hansen
casmNG | 30°
| [ =m TYPED N




Acton  Hickelson « van Dam, Inc.

Consulting Scienfists, Engineers, and Geologists

Log of Soil Boring MW-4

Location:
Formar Begcon §574

Project No.
19021.01

22315 Redwood Rd, Castro Vaolley, CA

Driliing Company: Woodward Drilling
Drlltar: Erle Farasiram
Crilling end Sampling Mesthada:

8-57 Mobila Drill Rig with Hellow Stem Auger

California modified splli-spoon saemplar
fitted with 6" brass sample aleeves

Coalng Eleveollon; 151.96 fi -
Driiling Date Time
tart 05-13-93 11:40
Completlon Depth: 28 fest Finish 05—13-93 12:00
c~JE Logged by: Hol E. Hanaen OvM/OvA hu PID iR Clwater Depth  17.55 ft
g T I =(cl> S o
O @ |o| Checked by: — | 21| o |8 &
o2 g FARIHE 2|33
SZ|§ DESCRIPTION HHHE
2 SC S| 2|#]2|Comments | 3|33
O lawn e e . __E
1 SILTY CLAY, ollva brown, moderataly
| | plasile, moist (CL) RS
L
oSaded:
2 Koo
— R
3 33
— R
RS
A TH— - T T T — T T R -
| | GRAYELLY SAND, brown, flns— to coarse-— :::.‘2: g I
5 1! gratned, molst (SW) osd 9 =
R 10 [18{13 2] o0
] o~
9 .
3 50 3
L — =
TO 6 E} 3 0
"
15 oo e 7
_ﬁ SILTY CLAY, brown, modarctely plastic, 12(18 =
16 very molat (CL) = 0
] SILTY SAND, brown, fine=grecinaed, -
19 zaturated (SM) -
|| -
20 g 1218 Zl,
23 || SAND, greenish gray, fina—grained
24 sctureted (SP) a?
— -r
N
25 _E" ta] & |0
Fage 1 of 2

Flle £19021001




' . .
' ' ' _ Project No.| Location:
L0 helon e Hickelson « van Dam, Inc, | oo | eostiiemi,
. . H - . ) 22315 Radwood , Casire Valley, CA
l Consulting Scienfists, Eng[ne‘ers, ond Geolegists | Campany Woodwerd Driling
R . Orfltar:  Erle Forestrom
Log Of SOI] Boring MW—4 Orlliing and Sampling Metheds:
B—57 Moblle Drill Rig with Hollow Stem Auger
Callfarnia modified aplit—spoen sampler
I Casing Elavation: 151.86 fi fltisd with 8" brecss sample sleevas
Drilling Date Time
Start 05-13-83 11:40
' Complation Depfh: 28 fest Finish 051393 12:00
/_:'_E Logged by: Hal E. Hanszen OVM/QVA BN¢ PID with |water Depth  17.55 ft
5 © |o| Checked by: e I =5 SN
| 023 So|l2_%F|2g|di 2(5s
[ N ool g=]| % iz £ 9
‘g DESCRIPT,ON CS-—] :g;g cT°: E g Caoamments g EE
J continued from cbove “n
l 25 | SAND, gresnish gray, fine—=grained, 12 4
E saturatad (SP) 12|18l s § 0
26
i 27
28 | | Terminoted drilling ot 28 fest,
) 29
30
. 31
32
l 33
34
l 35
36
l 37
38
l 39
40
41
i 42
43
1 =
45
] 46
47
i 48
49
i 50
| Flle §19021002 Poge 2 of 2




Aclon e Hickelson « van Dam, fne,

Location:

Formaer Begcon §574
22315 Radwoed Ad, Castro Valley, CA

Frojeet Nao.

19021.01

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring MW-5

Orllling Coempany: Woadwerd Orilling

Driller: Erlc Forestrom

Drilliag and Sampling Mathods:

B-57 Mahils Drill Rig with Hallow Sterm Auger
California modified aplit=spocn sampler
fitted with &" brass somple aleeves

Casing Elevatican: 148,68 ft

Drilling Date Time
Start 05-135-93 1:30
Completion Depth: 25 feef Finish 05—13-93 2:10
_C:;E‘ Logged by: Hel € Hansen GV /OVA hNu PID with ' [Water Dapth  15.72 ft
A O jo| Checked by: Ly i =[5
028 =0l c_5| L5 2139
- = n . - o o
- o DESCRIPTION EO B‘Ucn g < ‘E Comments E Et:
v O JdImzojs|i]: v |23
O I
1 CLAYEY SAND, brown, flne— to cocrsa—
| | graoined, moist (SC)
Y 5
] K
3 3
B3 -
41 B8 1 4
5 p- 55 13 g
EEE?. 18 [1615 0
6 - SILTY SAND, brewn, fine—grained, e
7 moisi (SM)
9 g
] 12 w
10 -—E-— 20 |1E1E § Q
1 1 i | GRAVELLY SAND, brown, fine— to ceoarse-
1 2 grained, ceammon plaslic fines, sgiurated
L1 (5w)
15 g I
=
16 15[1S =0
1 8 SILTY SAND, grasnish gray, fine—-grained,
1 9 saturated (SM) ~
- el
ES
20 —F‘ 18)18 10
24 o
i
wn
25 18] s £ .
,_‘ Tarminated drilllng at 25 feat. = .

File £19021003

Paga 1 of 1
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File £19021004

' B
r . Project No.| Location:
CION @ MICKEISON @ YN UAM, NC. |\ somron Former Beacon #574
" ' . . . . 22313 Redwood Rd, Castro Valley, €A
Consulting Scientists, Engineers, and Geologists for——r T Emms Drifling
. . . Drliter: Eric Fareslrom
Log Of SO” Borlng MW“‘B Orilling and Sampling Methads:
E—57 Mobile Drill Rig with Hollow Stem Augar
Califernia modified zplit—apoon aampler
Casing Elevation: 153.96 ft fittad with 6" brass sample sleaves
Drilling Date Time
7 Start 05~13-93% 8:40
c lati H ..
ompletion Depth: 30 faet Finish ' 05—13—-93 9:0%
c—~[E[Logged by: Hal E. Hensen QYM/OVA hNu PO with  lwater Depth  20.80 ft
L
2 O leo| Checked by: f i3 =13
o2 2 SiS]€ 239
o R |2l E|l28
5 DESC IPTION 21i|5|Comments | 813}
] SILTY CLAY, dark gray, moderatsly
|| plostic, siightly meist (CL)
2
5 —— ¢0lor chonge to alive s T
8 o
=
6 §(18]18 = ]
9 SILTY SAND, yelicw:h_br:\:n,_ﬂ:—;m;e:
moizt [SM)
n ; 1
10 ‘H 12 @
: >
1 1 17 |1E18 3 o
14 || SILYY CLAY, elive. moderately plestic,
15 ‘E_ very meist (CL) "
e
16 17 18]18 z |0
L e -
20 —pg— SANDY SILT, brown, non—plastic, =
fine—-grained sand, saluratad (ML) 18)18 5(°
24 "‘
|| {
©
25 ~ 3 I
1815 x
Page 1 af 2




Acion o Mickelson « van Dom, Inc.

Praoject No.
19021.01

Location:

Formser Beacon §574

22315 Redwood Rd, Casiro Volley, CA

Consulfing Scientists, Engineers, and Geologists

Log of Soil Boring MW-6

Orliling Company: Woodward Drilling
Drillar: Erlc Forestrom

Drilling and Sompling Methods:
B=57 Mobile Drill Rlg with Hellow Starm Augar
California modified split—apeon sampler
fitlad with 6" brass sample siesves

Cazing Elevgfien: 1533.96 f

Drilling

Date

Time

Start

05=-13-23

8:40

Completion Depth: 30 feel

Finish

05-13-83

9:05

Logged by: Hat E. Hanaen

OYM/Ov¥A hhNu PIO with  Jwater Depth 20.80

10.2 sV Prog

Checked by:

DESCRIPTION

fee
Sample Int.

Boring/

Well
Datail

Blowa /6 In

Inohes Driven *
Inehes Recov'd

Comments

Flold OVM/ovA
Reading (ppm)

continued from abovse
25 | SANDY SILT, brown, nan-piashie,

fina—grainad sand, saturatad (ML)

27 GRAYELLY SAMND, olive, fine— to cocras— :

28 groined, saturated (SW)

=1

—_ -
L ]

14

18115

MWE-5 | Sample §

MWG—6

File £190210Q5

Fage

2 of 2




Fila £15021006

1 o -
: Project No.|{ Location:
C On e IC e Son b van Um, nC- 19025.01 Former Beacen §574
H H H H H ) 22315 Radwoad Rd, Casiro Valiey, CA
Consulting Scientists, Engineers, and Geologists (o m——rrm i
. . Dritler: Erle Ferestrom
LOg Of SOII Borlﬂg MW"? Orilling end Sampling Methods:
B~57 Mabile Orill Rig with Hallow Stem Auger
Califernia medified spllf=spoon sampler
Casing Elavafion: 156.09 ft filtad with 6 brass agmpls sleeves
Drilling | Date Time
tart 05—-13-393 9:50
Completion Daepth: 30 fes! Finish 05-13-93 10:40
o "ET Logged bY Ha! E. Hansen QYM /OVA :‘;“-‘2 F10 :r';’:_ Water Depth 22.64 f{
-— T clel® o | 2o
a0 O el Checked by: NERR: . |3 E
@ | ERE - 3
O . o -
— n|a a ™
| E xl=13 : E £
T DESCRIPTION 111 ] comments | £]31
O ssphalt e e A
1 SILTY CLAY, dork grdy, maderctely
|| plastic, slightly moist (CL)
4 GEV&LLY SAND, ;n:r:,?n:z c_aaru-
grelnad, molst (SM) 19 n
5 11 21 z
F 23 (1E]18 x| Q
Q
-t
10 &= 7 N
5 o
1 T ol18]18 2,
13
155 : !
@ x
- =
16 (1 6 (12|12 0
1 8 | CTAY—E:( ELT. brown, non-—plasg.— -
1 9 aaturoted (ML)
J"‘ 7
20 g '
~
21 23 {1818 § 0
24 "
I
| 5
25 dﬁ— 1818 3|2
Page 1 of 2




Project No. Location:
nC| Formar Beacon #574

I' | ACFO” o MiCkEISOH ° van Dﬂm 13021.01 22315 Redwoad Rd, Castro Valley, Ca

Consulting Scientists, Engineers, and Gec’logtsfs Brifling Compant: Woodward Drifling

Driilar: Erlc Forastrom

Log of Soil Boring MW=/ [oriling and Sempling Matheds:

B—57 Moblle Drili Rlg with Hollew Stam Auger
Callfarnia medifled apilt-spoon sampler
fitfed with 6" brazs sample sleaves

Orilling Date Time
Stigrt 05-13-93 9:50

C [ H Y

ompletlon Depth: 30 feet Finish [ 0513953 10:40

Logged by: Hal E. Hanszen OVM/OVA hMNu PID with  |yoter Dapth  22.64 ft

10,2 av Pra
Checked by:

DESCRIPTION

continued from abovae
[ CLAYEY SILT, brewn, non=—plastic
saturated (ML)

Casing Elevation: 158.09 ft

o
-—

Comments

e
Sample Int.
Inchus Brivan *
Inehas Resov'd
Flald 0¥ OVA
Reading pem)

MW7-5| Somple §

o o |Blawa /6 In

-

[
o
|

| § SILTY SAND, greenish blue, fina= 1o
28 codrse—grained, saturgied, commen
|| plesiic fines (SM)

29
20 B

Terminated drilling at 30 feet.

K
X
MW7 ~6

44
45
46
A7
48
49
50

File $19021007 Poge 2 of 2

(0L SN
oW
|




helon o Wikelson o van Dam, .| oo v Loesiomio,

Consulling Scientists, Engineers, and Geologists

Log of Soil Boring MW-8

Orilling Campdny: Weodward Drilling

Qrlller; Erle Forastrom

Dritling end Sqampling Methods:

E=57 Mobile Drill RIg with Hellow Siam Auger
California medified split—apoon sampler
fitted with & brass sgmple sleaves

Caszing Elevatien: 158.04 fit

File 19021008

Drilling Date Time
Start 05-13-93 3:00
Cumpiaﬁo'n Depth: 35 faet Finish 05—13-93 %:40
papeny - Logged by: Kol E. Hansen OVM/OVA hNu PID with lwater Dapth  21.55 #
sl cle|>® 0y —
T @ | Checked by: L2 L 5%
o |3 = e =|el|ls]|:3 L
1 Mnd E o Oie_5 >f7(= =
o=l DESCRIPTION [£9is2%| §iii|c is | 53
2 OJ|omFTal ||| OMMENIS | , |33
O e — — T, |
I SILTY CLAY, brown, modarataly s ‘s..
— plzsile, molst {CL) ====== (e
Sels
2 52
AT =TT == 5 -
GRAYELLY SAND, brown, flne— to coarse— 8 ur:
—— [nad, Ist [3W
5 grelned, mols E ) 13 |l18l12 ; o
9 SA_ND, yallowlsh brown, !In:grclan._ -
L | molist {SP) 7 o
10 . S
ooy 19 (18138 Zio
15 g ¥ Z
17 >
16 20 [18]18 |0
J"—' 12 T
20 B 50 -
— ES
21 1212 )0
22 L1 SILTY CLAY, brown, madarately plastic,
23 soturated (CL) ' ST,
24 - o
. | -
...... =
25 - £
ﬁ 3 1812 EN
Pags 1 of 2




Acton « Hickelson o van Dom, Inc,

Consulting Scientists, Engineers, and Geologists

Log of Soil Boring MW-8

Casling Elevotien:

Camplalion Depth:

158.04 ft

35 feat

Location:

Project No.
Fortner Beacon §574

13021.01

22315 Redwood Rd, Casiro Yalley, CA

Urliling Company: Woodward Drilling
Oritlar: Erle Foreztrom
Drilllng and Sampling Metheds:

B-57 Mabile Drlll Rig with Hollow Stam Auger

Callfornia modl{lad aplit—apoon samplar
fitted with 6" brass sampie sleeves

Drilling Date

Time

Start 05—135—93

3:00

(feet
Sampla In

élLogged by:

Hal E. Hansen

Finish 05-13-53

3:40

hNu PIO wlith
oYM /0VA ‘o_“z e . Watar Depih

21.55 1t

Checked by:

DESCRIPTION

Blows/6 In
Inohes Drivan
Inghes Resow'd

Boring/

Wall

Datail

Comments

Flold OVM/OVA
lond!n’ (?PM)

44
45
46
47
48
49
50

centinued from above
SILTY CLAY, brown, moderately plastle,
saturated {CL}

SILTY SAMND, gresnizh groy, fine—
greined, sclurated {SM)

SAND, greeniah gray, medium—grained,
soturated (5P)

[
LU ]

13
14 18|18

Terminated crilling at 35 feesf.

WMwa-~5 Sample ff

Mwo—~6

Mwa-7

Flts §1902§009

Pags 2 of 2




APPENDIX B

SOIL SAMPLE ANALYTICAL RESULTS




TABLE 1
SOIL SAMPLE ANALYTICAL RESULTS
Former Beacon Station #3574
22315 Redwood Road, Castro Valley, California
(concentrations in milligrams per kilogram})
MWw-1 03-26-91 15 0.16 0.10 0.010 0.050 <1.0 | <10
03-26-91 20 13 110 33 300 3,200 <10
Mw-2 03-26-91 10 0.013 0.26 0.11 0.68 8.1 <10
03-26-91 15 19 120 42 240 3,200 <10
03-26-91 20 0.39 0.22 0.11 0.41 14,000 <10
MW-3 03-26-91 15 <0.005 <0.005 <0.005 <0.005 <1.0 | <10
03-26-91 20 <0.005 0.18 0.44 5.9 230 <10
MW-4 05/14/93 5 <0.0050 < 0.0050 <0.0050 <0.0050 <0.50 | NA
05/14/93 15 <{.0050 < 0.0050 <0.0050 <0.0050 <0.50 | NA
05/14/93 20 < 0.0050 <0.0050 <0.0050 < 0.0050 <0.50 | NA
MW-5 05/14/93 5 < 0.0050 <0.0050 <0.0050 <0.0050 <0.50 | NA
05/14/93 10 < 0.0050 < 0.0050 <0.0050 <0.0050 <0.50 | NA
05/14/93 15 < 0.0050 <0.0050 < 0.0050 <0.0050 <0.50 | NA
05/14/93 20 < 0.0050 <0.0050 <0.0050 <0.0050 <0.50 | NA
MW-5 05/14/93 5 <0.0050 <0.0050 <0.0050 <0.0050 <0.50 | NA
05/14/93 10 <(.0050 <0.0050 <0.0050 < 0.0050 <0.50 | NA
05/14/93 15 <0.0050 <0.0050 < 0.6050 <0.0050 <0.50 | NA
05/14/93 20 <0.0050 <0.0050 < 0.0050 <0.0050 <0.50 | NA
MWw-7 05/14/93 5 <0.0050 <0.0050 <0.0050 <0.0050 <0.50 | NA
05/14/93 10 <(.0050 <0.0050 <0.0050 <0.0050 <0.50 | NA
05/14/93 15 <0.0050 <0.0050 <0.0050 <0.0050 <D.50 } NA
05/14/93 20 <(.0050 <0.0050 <0.0050 <0.0050 <0.50 | NA
MW-8 05/14/93 5 < 0.0050 <0.0050 <0.0050 <0.0050 <0.50 | NA
05/14/93 10 < 0.0050 <0.0050 <0.0050 < 0.0050 <0.50 | NA
05/14/93 15 < 0.0050 < 0.0050 <0.0050 <0.0050 <<0.50 NA
05/14/93 20 < 0.0050 <0.0050 <0.0050 <0.0050 <0.50 | NA
*TPHg = Total petroleum hydrocarbons as gasoline.
YTPHd = Total petroleum hydrocarbons as diesel.




APPENDIX C

MONITORING WELL CONSTRUCTION SPECIFICATION DIAGRAMS




MONITORING WELL

prOoJECT _Former Beacon Station #574
22315 Redwood Road, Castro Valley,

ELEVATIONS:

MONITORING WELL NO.

INSTALLATION QF FLUSH GRADE

M1
ez 156.55

TOP QF I

DELTA NO. _40-90-818 CA GROUND LEVEL
/ fx AROTECTIVE CASTHG i
ElZ R
— / ps ///) LOSKING WATER TIGHT CAP
/ % T o saTERIAL. 12-inch steel
/ / TOTAL LENGTH 17 inches
/ LENGTH AKIVE GROUHND % inch
//1 /—-—- THICKHESS AND TYPE OF SEAL 2-feat Concrete
A .
DANETER, KaTERIAL w4 ot Tree o, Reser ppe __4=inch Sch 40 EVC
o Flush _Thread
| rre ' Neat cement containing
o RIsER 57 bentonite
” 7 2-feet bentonite
% / Aum TYPE OF SEAL pellets
4 KA DISTANCE OF FILTER SAND AXOVE TOP OF SCREEN 2 feet
- = #3 lonestar
H e TYPE O FILTER ARDLMD SCREEN
E - MEROTORDG VELL MATEGAL Sch 40 PVC
a E SCREEN GAUGE DR SIZE. OF DPENDMGS CRT IO 0.01 inch
é———-———-mmnmmm 4 inch x 20 feet
! N _ DEPTH TO THE BOTTOH OF MONITDRUNG VELL 30 feet
7 DEPTH T THE JOTTOK OF FILTER SAND 30 feet
/%———— THIDMESS AKD TYPE OF $EAL N/A
! DIAMETER OF POREHLE 10 inches
Lte 0.25 FT. MONITORING WELL WATER LEVEL MEASUREMENTS
Lz = 9.75 FT. DATE TIME WATER LEVEL =
L 20 . 3-26-91 6:29 22.43
L4 30 FT.
PESTALLATION COMPLETED:
Cwrm 3/26/91
me  10:30 o e regme sont __LOp of casing
///7A et '
1022 B/3-B% Cansuitants, inc.




MONITORING WELL

prJecT _Eormer Beacon Station #574

MONITORING WELL NO.
Top aF eIrser 155.17

INSTALLATION OF FLUSH GRAUE

MW-2

22315 Redwood Road, Castro Vallea £LEVATIONS:
DELTA NEL 40-90-818 GROUND LEVEL
e ARITECTIVE CASING "
o \.T&‘; r,
7 I
-_/ o5 /// LOGKING VATER TIGHT CAP
C 4 FlLUSH GRIRDE VELL CONSTRUCTIIN .
/ 7 BLAMETER AND MATERIAL 12-inch steel
/ / TOTAL LENGTH 12 inches
- . -
/ 7/ LONGTH ABIVE GROUND ¥ _inch
e THIOGESS AT TYPE OF SEAL 2-feet concrete
2 ||
| DIAMETER, HATERIA, AND JONT TYPE oF, Reser pree _4-inch Sch 40 PVC
- Elych Thread
Neat cemenht containing
1 TYPE OF BAGCTLL AROUND RISER 57 bentonite
7 ? : 2-feet bentonite
4 / AMD TYPE OF SEAL pellets
4 L DEETANCE OF FILTER SAD AROVE TOP OF SCREEK 2 feet
- = #3 lonestar
M ——— TYPE OF FILTER ARDUMD SCREEN
E-——-——'——-—-mmnﬁva.x.mm Sch 40 BVC
b - RN G R s o granas s Q01 inch
H o e w Lo o sReE 4 inch x 20 feet
S
' : DEPTH 70 THE EQTTIN OF MONITORING VELL 30 feet
% PEPTH TO THE SOTTOH OF FILTER SAND 30 feet
%—-——-— THICKNESS AKD TYPE OF SCAL N/A
! DLAMETER OF JOREHILE 10 inches
L= 0.25 r MONITORING VELL VATER LEVEL MEASUREMENTS
Lz - 9.75 . DATE TIME WATER LEVEL =
L= 20 . 3-26-91 bill 20.91
L4 = 30 fT.
DETALLATION COMPLETED: l
ATE: 3/26/91
Z: Top of casing
1Z:45 - . T
Erviranmental
1022 B/3-89 ﬁ /A Corsuitants, loc




prosecT _Former Beacon Station #574

INSTALLATION OF FLUSH GR
MONITORING WELL

MONITORING

22315 Redwood Road, Castro Valley,

CA

ELEVATIONS

ADE

WELL NO. MW=-3

GROUND LEVEL

TOP OF RIsgr 157.13

DELTA NO.  40-90-818
o SROTECTIVE CASING T
- V/ //.E_IL.E_LELE
/ o5 7 LOOKING VATER TIGHT CAP
/ Y, T R Tt 12-inch steel
/ / TOTAL LENGTH ~ 12 inches
LENGTH ARIVE GROUND Z 1nch
/ / I m——— T 2-feet concrete
7 7
DIAMCTER. HATERIAL ANI JOINT TYPE ¥, RISIR PIPE 4~-inch Sch 40 PVC
w Flush Thread
- npf OF SACKFILL ARCIINTG RISER Mmmg_
57 hentonite
_ 2 feet bentonite
075
% % THICKMESS AMD TIPE OF SEAL Sellets
4 KL SISTANCE OF FILTER SN ABOVE TP oF screew _ o teet
_ | #3 lonestar
H T TYPE OF FILTER ARDAD SCREEN
E —— . WPTTRING WELL NATERIAL Sch 40 PVC
n E seREEN GAUGE R STE oF Poas oot smo -0.01 dnch
1 H_| DIAMETER Anll LENGTH OF TZREEM 4 inch x 20 feet
U DEPTH TO THE BOTTOM OF HOMTTORING WELL 30 fEEt
V DEPTH TO THE 30TTOM OF FILTER SAND 30 feet
% THIDKNESS AMD TYPE OF SEAL N/A
! DIAMETER OF BORCHOLE 10 inches
Ll= 0.25 FT. MONTTORING WELL WATER LEVEL MEASUREHENTS
L2 9.72 . DATE TIHE VATER {EVEL =
L3 20 . 3.96-91 | f-14 21 42
L4 30 FT.
DISTALLATION COPLETE D
wre _3/26/91
e 4:30 « scamme paoere _TOD Of casing

Oelta
Enviranmestal
A Consulberts, e,

.

1022 B/3-89




. ' MONITORING WELL
‘ CONSTRUCTION DETAILS

PROJECT: Former Beacon #574 MONITORING WELL NO.: Mw-4

22315 Redwnod Rd
: VATION: 151.86 ft
Casfro Ycllay, CA ELEVAT

Protective Casling

T
N o
T \ =] om— & Locking Walar Tight Cap
N\ N
\ f Flush Grads Well ConstrucHan
\ // -\ Diamaeter and Mat" B-inch steai
‘\S Tatal length 172 inches
Length Above Ground 1/4 lach
k & Thicknezs and Type of Saal 2 f{est, concrate
Diemeatar, Mat'l and 2 lnch, SCH 40 PYC
Joint Type of Riser Plpe flush thread
o~
¥ Type af Backflll

cemeant/ 5%

i
Around Riser beantonlte grout

~
x\ Thickness and Type 2 feot
- \ of Secl bentonite chips
N “% k Distcnce of Fliter Sand 2 fea!
Abova Top af Screen
Typa of Filter #3 lonestar
Around Screen
Monitaring Wall Mgl SCH 40 PVC
- Sereen Gauge/Slot Sizs Q.020 Inch
—
Diameter and Length 2 Inch, 15 faat
of Screan
Depth to Bottom
of Monitoring Wall 28 feol
Depth to the Bottom
of Filter Sand 28 faet
b B In —at
Lt = 025 ft MONITORING WELL WATER LEVEL MEZASUREMENTS
L2 = 12.75 £
LI = 15 i DATE TIME WATER LEVZL®
L4 = 2B ft
05-18-93 B8:22 17.55 ft
Complation Date and Tima *Laasuring Psint Top of casing

05—13-93 12:25

ACTON = MICKELSON

VAN DAM, INC.

Flle §19021010




MONITORING WELL
CONSTRUCTION DETAILS

PROJECT: Fermer Bagcon 574 MONITORING WELL NO.: Mw-5

22315 Redwaood R4 .
Castro Yallay, CaA ELEVATION: 148.68 1t

Protective Casing

] ‘
I 1=l
- N ==
alr \S \E Locking Water Tight Cap
% Flush Greda Well Conatrustion
/ S \ Dlametar and Mat" B—Inch staal
\ Total length 12 Inches
\ \ Langth Above Ground 1/4 inch
::\ :‘\\ = Thickness and Type of Seal 2 feel, concrafe
Clamater, Mat'l and 2 Inch, SCH 40 PVC
Joint Typs af Riser Pipa flush thraad
o
T Tyoa of Bccokftill cement/ 5%

d R L
Aroun Iser bentonite grout

< \\ % Thickness end Type 2 faat
o \ \ of Seeal bantonits chips
&\ k Distance of Filter Send 2 feet
Above Tap of Scresen
Type of Fliter #3 lenester
Around Screen
Monitoring Well Mat'l SCH 40 PYC
" Scresn Gougae/Slet Size 0.029 inch
-
Diameter and lLength 2?2 [nch, 15 {eet
of Screen
Depth to Bottem
of Manltoring Waell 25 feet
Depth to the Botforn 25 faet
of Fllter Sand
pt— 8 in —
L = 0231t MONITORING WELL WATER LEVEL MEASUREMENTS
L2 = 9.75 ft
L3 = 15 1t DATE TIME WATER LEYEL®
L4 = 25 1§
05=18-93 8:27 15.72 ft
Completion Date and Time *Ygasuring Peint Top et caoslng

05-13-53 2:30

ACTON e MICKELSON

VAN DAM, INC.

Flle #19021011




PROJECT: Former Beacon F574
22315 Redwood Rd,
Castro Yallay, CA

MONITORING WELL
CONSTRUCTION DETAILS

MONITORING WELL NO.: Mw-5

V)
A\

]

20007

NN

2

7.
7

)
=)
b 8 in —=
[ —— Q.25 ft
2 = 14.75 ft
L3 = 15 ft
L4 = 30

Complation Date and Timae
@5-13-93 §:30

ACTON e MICKELSON

File §15021012

ELEVATION:

Protacilive Cosing

Locking Welar Tight Cap

Flush Groda Wall Constructien

Digmater and Meat’l
Total length
Langth Above Ground
Thickness and Type af Seal
Diameter, Mal'l and
Joint Type of Riser FPlpe

Type af Backiill
Around Rlser

Thicknass and Type

of Saal

Distance of Flitar Sand
Abave Top of Scraan

Type of Fllter
Around Screen

Manitaring Yall Mat'l

Scraen Gouge/Stot Size

Diameter cnd Length
of Screen

Depih to Battomn
of Monltoring Waell

Depth to the Botlom
of Filter Sond

153.98 f}

B8-inch stasl

12 [ncheas
1/4 Inch

2 faul, concrete

2 Inch, SCH 40 PYC
flush thread

cement/ 5%
bantenite grout

2 faet
bentonite chips

2 fasl

#3 lonester

SCH 40 PYC

0.020 inch

2 Inech, 15 fast

30 fent

30 foet

MOMNITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME

05-18-%3 8:07

WATER LEVEL"

20.B0 £}

*Mazsuring Foint Top of casing

VAN DAM, INC.




MONITORING WELL

CONSTRUCTION DETAILS

Flla $19621013

PROJECT: Fermer Baacon #574
22315 Redwaod Rd
Castro VYalley, CA
E « \Qr Ll
. §§ — Ny -
%/ ™ §
. N\
N DN
f— B in —
Lt = 0,25 ft
1z = 14.75 ft
L3 = 15 Tt
L4 = 30
Completlon Date and Time
05-13-93 10:55
ACTON e MICKELSON e

MONITORING WELL NOQ.: Mw-7
ELEVATION: 155.09 ft

Protective Casing

Locking Water Tght Cap

Flush Grads Well Consiructicn

Diameter and Mat'l

Total langth

Langth Abave Ground
Thicknesa and Type of Sea)

Diameter, Mat'l and
Joinl Type of Rizer Pipe

Type of Backfill
Around Rlser

Thickness and Type

of Seal

Distonce of Filter Sand
Above Tap of Screen

Type of Flltar
Around Scrsan

Monitoring Well Mat’l

Screen Gauge/Slat Size

Dlametar and Langth
of Screan

Depth to Bottom
of Monltaring Wall

Dapth te the Sottern
of Fllter Sand

B—~inch stesl

12 inches
1/4 inch

2 feet, concrets

2 inch, SCH 40 FYC
flush thread

cament/ 5%
bantonite grout

2 faat
bentonite chips

2 feal

#3 lonasicr

SCH 490 PYC

0.0290 Inch

2 inch, 15 feet

30 featf

30 feat

MONITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME
05—-18-93 8:13

*Meazuring Palnt

VAN DAM,

INC.

WATER LEYEL®
22,64 fi

Tep of casling




PROJECT: Fermer Baucon\§574
22315 Redwoaod Rd
Ccsire Vallay, CA

MONITORING WELL
CONSTRUCTION DETAILS

MONITORING WELL NO.: ww-8

ELEVATION:

Protective Cosing

Flle #15021014

158.04 ft

,--“\;
N § ==
§ =1 E— \\\ﬁ' Locking Water Tight Cap
AN
\ % Flush Grada Wall ConsfrucRan
/ \ \ Diomater and Mat'l B-lInch stasl
\ Total Ianglh 12 Inchss
\ \ Langth Abave Ground 1/4 Ineh
\\ :\\ Thicknaszs ond Type of Saeal 2 fast, concrete
Diamatar, Mat'l and 2 Inch, SCH 40 PYC
Jaint Typa of Rissr Pipe flush thread
o
-
Type of Backfill
Arcund Risar cement/ 5%
bentanite grout
N
5 \\ Q Thlicknaess and Type 2 faat
= \ \ of Seal bantonite chips
AN N Distance of Filter Scnd 2 foal
Above Top aof Scraen b
Type of Flifar #3 lonestar
Around Scrsan
Manitoring Well Mat'| SCH 40 PYC
" Screen Gaugs/Siot Size D.020 inch
—d
Diametsr and Length 2 tnch, 15 feetf
af Screen
Depth to 8attom
of Monitaring Wall 33 feet
Depth to the Bottorn
af Filtar Sand 33 foet
e B In e
L1 = 0.25 1t MOMITORING WELL WATER LEVEL MEASUREMENTS
2 = 17.75 .
3 = 15 # DATE TIME WATER LEVEL®
L4 = 33 ft
05=-18~93 a:16 21.55 1t
Cemplation Defe and Time *Uagaurlng Polnt Top of cosing
05—-13-93  5:00
ACTON e MICKELSON e VAN DAM, INC.




APPENDIX D

GEOLOGIC CROSS-SECTIONS
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APPENDIX E

ASTM LOOK-UP TABLES FOR SOIL AND GROUND WATER
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Table 5
Tier 1 Risk-Based Screening Level (RBSL)

Look-up Table - Soil

1
Exposure Receptor -«3{ Xylene
Pathway Scenario Target Love| Benzens Ethylbenzene Toluena {Mixed) Naphthalene Benzo(a)pyrene
Soil Volatilization to Residentia! Carcinogenic Risk = 1 x 10° 2.72 x 10 RES
Outdoer Alr (mg/kg)
Chronle HQ = 1 RES RES RES RES
Commercialf Carcinogenic Risk = 1 x 10 4.57 RES
Industriat
Chronic HQ = 1 RES RES RES RES
Soil - Vapor Intrusion Residentiat Carcinogenic Risk = 1 x 10 537 x 107 RES
from Scil to Buildings
{markg) Chronle HQ = 1 4.27 x 10° 2.06 x 10' RES 4.07 x 10’
Commercial/ Carcinogenic Risk = 1 x 103 1.09 x 10" RES
Industrial _
Chronic HG = 1 1.10 x 10 5.45 x 10’ RES 1.07 x 10?
P2
Surficial Soil (0 to 3 Residential Carclnogenic Risk = 1 x 10 582 1+ 1.30 x 10
feet) Ingestion/Dermal/ .
Inhalation (mgrkg) Chronic HQ = 1 7 18x10 1.33 x 10* 1.45 x 10° 9.77 x 107
Commercial | Carclnogenic Risk = 1 x 10 (1.00 X 1039 3.04 x 10"
Industrial — i 8 .
Chronic HQ = 1 1.15 x 0 1.87 x 10* 2.08 x 10° 1.80 x 10°
Seil - Leachale to MCLs 2.93 x 10? 1.10 x 10? 1.77 3.05 x 107 NA 9.42
Protect Groundwater
|ngestion Target Level Residential Carclnogenlc Risk = 1 x 10' 172 x 10.2 590 x 10"
/K
(mg/ks) Chronle HQ = § 5.75 x 10° 1.29 x 102 RES 2.29 x 10'
Commercial/ | Carclnogenlc Risk - 1 x 10* 578 x 10" 1,85
Industrial
Chronle HQ = 1 1.61 x 10° 361 x 102 RES 6.42 x 10°

RES = Selected risk level is not exceeded for pure compound present at any concentration

—*— h"u.,:&q, et Co_LLﬁ,&’L» L AL
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Table 4 Qe,j’\
Tier 1 Risk-Based Screening Level (RBSL) :
Look-up Table - Groundwater
Exposure Receptor Xylene
Pathway Scenario Target Lavel Benzena Ethylbanzene Teluens {Mixed) Naphthalene Benzo{a)pyrene
Groundwater Residantial Carcinogenlc Risk = 1 x 10* 1.10 >85
Volatilization to Outdoor
Air (mgil) Chronic HQ = 1 >85 >85 >§ L
Commercial | Carclnegenic Risk = 1 x 10? 1.84 >S
Chronlc HQ = 1 >8 >8 »8 >5
Groundwater Ingestion MCLs 5.00 x 107 7.00 x 107 1.00 1.00 x 10 NA 2.00 x 10
mg/L} :
( Residentlal Carclnogenic Risk = 1 x 10 2.94 x 10° 117 x 10
Chronic HQ = 1 365 7.30 7.30 x 10 1.48 x 10"
Commercial/ | Carcinogenlc Risk - 1 x 10°* 6.87 x 10° 3.92 x 10*
Industrial '
Chronic HQ = 1 1.02 x 10! 2.04 x 10! >85 4.09 x 10°
Groundwater - Vapor Residential Carcinogenls Risk = 1 x 10 238 x 107 7 ->5
Intruslon from
Groundwater 1o Chronle HQ = 1 7.75 x 10! 328 x 10" E 474
Buildi /L :
ildings (mg/L) Commerciall | Carclnogenic Risk = 1 x 10° 7.39 x 10" > 5
Industrial
Chronle HQ = T >3 B.50 x 10' >8 123 x 1¢'

> § = Selected risk level is not exceeded for all possible dissolved levals (< = pure component solubility)



APPENDIX F

PHYSICAL/CHEMICAL/TOXICITY PROPERTIES FOR
CONSTITUENTS OF CONCERN




RBCA CHEMICAL DATABASE Physical Property Data I
Vapor
Diffusion log {Koe) or Pressure
Molecular Coefficients log(Kd) Henry's Law Constant {@20-25C) Solubility
Weight in air inwater (@ 20-25C) (@ 20 - 25 C) (mm Hg) (@ 20 - 25 C)
CAS {g/mole) (em2/s) (cm2/s) (I'kg) {atm-m3} (unitless) Pure {mg/l) Pure acid base
Number Constituent type MW ref Dair re Dwat re Koc ref mol re Component ref Component ref pka pKb ref
71-43-2 Benzene A 781 5 9.30E-02 A 1.10E-05 A 1.58 A 529E-03  220E-01 A 9.52E+01 4 1.75E+03 A
100-41-4 Ethyloenzene A 106.2 § 7.60E-02 A 8.50E-06 A 1.98 A T69E-03 3.20E-01 A 1.00E+D1 4 1.52E+02 5
108-88-3 Toluene A 924 5 850E-02 A 940E-06 A 213 A B6.25E-03 260E-01 A 3.00E+01 4 515E+02 29
1330-20-7 Xylene (mixed isomers} A 106.2 5 7.20E-02 A 850E-06 A 238 A  B.97E-03 2.90E-01 A 7.00E+D0 4 1.98E+02 5
Site Name: Fmr Beacon #574  Site Location: Castro Valley, CA  Completed By: D. van Dam Date Completed; 12/3/1996

Software varsion: v 1.0 © Groundwater Services, Inc. (GSI), 1995. All Rights Reserved.



RBCA CHEMICAL DATABASE Toxicity Data

Reference Slope
Dose Factors
{mg/kg/day} 1/{mgfkg/day) EPA Weight Is
CAS Oral lnhalation Oral Inhalation of Constituent
Number Constituent RfD_aral ref RfD_inhal re SF_oral ref  SF_inhal ref Evidence Carcinogenic ?
71-43-2 Benzene - R 1.70E-03 R 2.80E-02 A 2 90E-02 A A TRUE
100-41-4 Ethylbenzene 1.00E-01 A 2.86E-01 A - R - R D FALSE
108-88-3 Toluene 2.00E-01 AR 1.14E-01 . - R - R D FALSE
1330-20-7 Xylene (mixed isomers) 2.00E+00 AR 200E+00 A - R - R D FALSE
Site Name: Fmr Beacon # Site Location: Castro Valley, CA Completed By: D. van Dam Date Completed: 12/3/1896

Software version: v 1.0 @ Groundwater Services, Inc. (GSH, 1995_ All Rights Reserved.
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RBCA CHEMICAL DATABASE Miscellaneous Chemical Data |

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

CAS Contaminant Level Limit PEL/TLV Factors {mg/L) {maolka} {days)
Number Constituent MCL {mg/l) reference {mg/m3) ref  Oral Dermal ref re Saturated Unsaturated ref
71-43-2 Benzene 5.00E-03 52 FR 25690 120E+00 OSHA 1 0.5 0002 C 0005 8§ 720 720 H
100-41-4 Ethylbenzene 7.00E-D1 6 FR 3526 (30 Jan 91 434E+02 ACGIM 1 0.5 0.002 C 0005 8§ 228 228 H
108-88-3 Toluene 1.00E+00 6 FR 3526 (30 Jan 91  1.47E+02 ACGIH 1 0.5 0002 C 0005 8§ 28 28 H
1330-20-7 Xylene (mixed isomers) 1.00E+01 6 FR 3526 (30 Jan 91 4.34E+02 ACGIH 1 0.5 0005 C 0005 S 3560 360 H
Site Name: Fmr Beacon # Site Location: Castro Valley, CA Completed By: D, van Dam Date Completed: 12/3/1996

Software version: v 1.0 © Groundwater Services, Inc. (GSl), 1995. All Rights Reserved.



RBCA SITE ASSESSMENT

Site Name: Fmr Beacon #574
Site Location; Castro Valley, CA

Tier 2 Worksheet 5.5 l

Completed By: D. van Dam
Date Completed: 11/11/1996 Tof1

TIER 2 SUBSURFACE SOIL CONCENTRATION DATASUMMA = (e.g;, >3FT BGS}

Analytical Method

Detected Concentrations

CONSTITUENTS DETECTED Typical Detection No. of No. of Maximum Mean UCL on Mean
CAS No. Name Limit {mg/kg) Samples Detects Conc. (mg/kg) | Conc. (mg/kg} | Conc. (mg/kg)
71-43-2 [Benzene 6] 5 1.9E+M T3E-01 6.0E+00
100-41-4 |Ethylbenzene 6 6 4 2E+01 6.5E-01 4.9E+00
108-88-3 |Toluene 6 6 1.2E+02 1.5E+00 1.2E+01
1330-20-7 |Xylene {mixed isomers) 6 6 3.0E+02 6.4E+00 51E+01
Serial; G-349-KIX-808 Software; GS| RBCA Spreadshe
® Groundwater Services, Inc. (GSI), 1395. All Rights Reserved. Version: v 1.0
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RBCA SITE ASSESSMENT ! Tier 2 Worksheet 5.6 |

Site Name: Fmr Beacon #574 Completed By: D. van Dam
Site Location: Castro Valley, CA Date Completed: 11/11/1996 Tof1
TIER 2 GROUNDWATER CONCENTRATION DATA SUMMARY
Analytical Method Detected Concentrations
CONSTITUENTS DETECTED Typical Detection No. of No. of Maxtmum Mean UCL on Mean
CAS No. Name Limit {mg/L Samples Detects Conc. {(mgilL) Conc. (mg/L) Conc. (mg/l)
71-43-2  |Benzene ' SH0ER03 - 3 3 3.2E+00 1.9E+00 4, 8E+00
100-41-4 |Ethylbenzene ; : 3 3 '5.86E-01 3.6E-01 8.2E-01
108-88-3 |Toluene ] 3 3 7.7E-01 4.3e-01 1.1E+00
1330-20-7 |Xylene (mixed isomers) 3 3 2.9E+00 1.7E400 4.0E+00
Serial: G-348-KIX-808 Software; GS| RBCA Spreadshe

® Groundwater Services, Inc. (GSI), 1995. All Rights Reserved. Version: v 1.0



APPENDIX G

TIER 1 EVALUATION INPUTS SUMMARY AND RESULTS TABLES




RBCA TIER 1/TIER 2 EVALUATION

Output Table 1

l

Site Name: Fmr Beacon #574

Site Location: Castro Valley, CA

Job Identification;  UC65.02
Date Completed:  12/3/96
Compleled By: D. van Dam

DEFAULT PARAMETERS

Software: GBI RACA Spreadsheet
Version. v 1.0

NOTE: values which differ from Tier 1 default values are shown in bold italics and underfined.

Exposure Residential Commarclalindustrial Surface Commercialfindustrial
Parameter Definition {Units) Adult {1-Byts) {1-16 yrs) Chronic Constrctn Parameters _ Definltion {Units}) Residential Chronie Construction
ATc Averaging ime for carcinogens (yr} 70 t Exposure duration (yr) 3a 25 1
ATn Averaging time for non-carcinogens {yr) 30 6 16 25 1 A Contaminated soil area {cm*2) 3.5E+06 1.6E+06
BwW Body Weight (kg) 70 15 35 70 w Length of affected soil parallel to wind (cm) 1.5E6+03 1.0E403
ED Exposure Duration (yr) 30 ] 16 25 1 W.ow Length of affecled soil parallel to groundwater (c 1.5E+03
EF Expasure Frequency {daysiyr) 350 250 180 Uair Ambient air velocity in mixing zone {cm/s) 2.3E+02
EF.Derm Exposure Frequency for dermal exposure 350 250 delta *  Air mixing zone heighl {cm) 2.0E+02
IRgw Ingestion Rate of Water (I/day} 2 1 Lss Definitian of surficial soils {cm) 1.0E+02
IRs Ingestion Rate of Soil (mg/day) 0o 200 50 100 Pe Parliculale areal emission rate {g/em*2/s) 2.2E-10
IRadj Adjusted sail ing. rate (mg-yrkg-d) 1.1E+02 9.4E+01
IRa.in Inhalation rate indoor (m*J/day) 15 20 Groundwater Definition [Uniis) Value
IRa.out Inhalalion rate outdoor (m*3/day} 20 20 10 delta.gw Groundwater mixing 2one depth {cm} 2.0E+02
5A Skin surface area (dermal) (cm*2) 5.BE+03 2.0E+03 5.BE+03 5.8E+03 i Groundwater infillration rate {cmdyr} 3.0E+M
SAadj Adjusted dermal area {cm*2-yr/kg) 2.1E+03 1.7E+03 Ugw Groundwater Darcy valocity (cmyr} 8.6E+02
M Soil to Skin adherence factar 1 Ugw.ir Groundwater Transpont velocity (crmfyr) 2,5E+03
AAFS Age adjusimenl on soil ingestian FALSE FALSE Ks Saturaled Hydraulic Conduclivity{cms) 2,5E-03
AAFd Age adjustment on skin surface area FALSE FALSE grad Groundwater Gradient {crm/cm} 1.2E-02
tax Lise EPA tox dala fer air {or PEL based) FALSE Sw Widih of groundwaler source zane {cm)
gwMCL? Use MCL as expesure mit in groundwater? TRUE Sd Depth of groundwater source zone {cmy
Bc Biodegradation Capacily (mg/L}
8307 Is Bioaltenuation Considered TRUE
phi.eff Effective Porosity in Water-Bearing Unit 3.BE-01
foc. sat Fraction organic carbon in water-bearing unit 1.0E-03
Matrix of Expased Persons to Residantial Commerciatindustrial
Complete Exposura Pathways Chronic Constrctn Seil Defnition (Units) Valua ;
Groundwater Pathways: he Capillary zone thickness (cm) 1.0E+01 v
GW.i Groundwater Ingestion FALSE TRUE hv Vadase zone thickness (cm} £.0E+02
GW.v Volatilization to Outdogr Air FALSE TRUE rha Soil density {g/em*3) 1.7 ﬂ‘nwe, L
GW.b ‘Vaper Infrusion {o Buildings FALSE TRUE fac Fracticn of organic carbon in vadose zane 0.01
Soll Pathways phi Soil porosity in vadose zone D.SBE
Sv Yolaliles frern Subsurface Soils FALSE TRUE Low Depth to groundwater {cm) 6.1E+02
SSw Votaliles and Particulate Inhalation FALSE FALSE TRLUE Ls Degth to lop of affecled soil (cm) 3.0E+02*
S5.d Direct Ingestion and Dermal Contact FALSE FALSE TRUE Lsubs Thickness of affected subsurface soils {em) 2.06+02
sl Leaching la Groundwater from all Soils FALSE TRUE pH Sail/groundwater pH 6.5
Sb tntrusion to Buildings - Subsurface Soils FALSE TRUE capitlary vadose foundation
phiw Volumetric water content 0.342 D.12 Q.12
phi.a Volumetric air conlent 0.038%, 0.26 0.26
Building Definition {Units) Residential Commarcial
b Building volume/area ratio {am) 2.0E+02 3.0E+02
Matrix of Receptor Distance Residentlal Commerclalindustrial ER Building air exchange raie (s*-1} 1.4E-D4 2.3E-04
and Location on- or cif-site Distance On-Site Distance On-Site Lerk Foundation crack thickness (cm} 1.5E+01
ata Foundatien crack fraction 0.1
GW Groundwaler receptor (cm} TRUE TRUE
5 Inhalation receplor (crm) TRUE TRUE
Dispersive Transport
Matrix of Parameters Definltion {Units) Residentlal Commercial
Target Risks Individual Cumulative Groundwater
ax Longitudinal disparsion coefficient (cm)
TRab Targe! Risk {class A&B carcinogens) 1.0E-06 ay Transverse dispersion coefficient (cm)
TRc Targel Risk {dlass C carcinogens) 1.0E-05 az Vertical dispersion cogfficient (crm)
THQ Targei Hazard Quotient 1.0E+0Q Vapor
Opl Caiculation Option {1, 2, or 3) 1 dey Transverse dispersion coefficient {cm)
Tiar RBCA Tier 1 dcz ‘Varllcal dispersicn coafficlent (cm)

@ Groundwaler Services, Inc. {GSI), 1995, All Rights Reserved.



RBCA SITE ASSESSMENT

Site Name: Fmr Beacon #574
Site Location: Castro Valley, CA

Date Completed:

Completed By: D. van Dam

12/3/1996

Tier 1 Worksheet 8.3

TIER 1 BASELINE RISK SUMMARY TABLE

BASELINE CARCINOGENIC RISK

BASELINE TOXIC EFFECTS

Risk Toxicity
Limit(s) Limit(s)
Individual COC Risk Cumulative COC Risk | Exceeded? Hazard Quotient Hazard Index Exceeded?
EXPOSURE Maximum Target Total Target Maximum | Applicable Total Applicable
PATHWAY Value Risk Value Risk Value Limit Value Limit
AIR EXPOSURE PATHWAYS - . R e . s — T TR
Complete: 3.3E-8 1.0E-6 3.3E-8 N/A O 1.9E-3 1.0E+0 1.9E-3 N/A
GROUNDWATER EXPOSURE PATHWAYS i N
Complete: 3.2E-4 1.0E-B 3.2E-4 N/A | 1.0E+0 1.1E-1 N/A
SOIL EXPOSURE PATHWAYS - s T
Complete: 0.0E+0 1.0E-6 | 0.0E+0D N/A O 0.0E+0 1.0E+0 0.0E+0 NIA
CRITICAL EXPOSURE PATHWAY (Select Maximum Values From Complete Pathways)
3.2E-4 1.0E-6 3.2E-4 N/A [ | 55E-2 1.0E+0 N/A

Serial: G-348-KIX-

© Groundwater Services, Inc. (GSI), 1995. All Rights Reserved.

Software: GS| RBCA Spreadsheet

Version: v 1.0




RBCA SITE ASSESSMENT
Completed By: D. van Cam
Date Compteted: 12/3/1996

Site Name: Fmr Beacon #574
Site Location: Castro Vailey, CA

Tier J Worksheet 6.2

SUBSURFACE SOIL RBSL VALUES
(>3 FT BGS)

Target Risk {Class A & B) 1.0E-6
Target Risk (Class C) 1.0E-5
Target Hazard Quotien 1.0E+0

B MCL exposure limit?

B PEL exposure limit?

Calculation Option: 1

RBS5L Results For Complete Exposure Pathways {"x" if Compleate)

Representative RBSL
Concentration Soil Volatilization to Sail Volatilization to Applicable | Exceeded
CONSTITUENTS OF CONCERN X Sail Leaching to Groundwater X Indoor Air X Quidoor Air RBSL 7 'Required CRF
Residentiat: | Commercial; [Reguiatory(MCLY:| Residential; Commergia); Residential: Commercial;
CAS No. Name (mg/kg) {on-sile) (on-site} {on-site) {on-site} {on-site) {PEL) {on-sita) (PEL) (on-site) {mgrkg) "W If yes | Only if *yes” left
71-43-2|Benzene 7.3E-1 NA 2.5E-2 1.3E-2 NA 3.4E+2 - NA >Res 13624 | (A 5.8E+01
100-41-4|Ethylbenzene 6.5E-1 NA 5.7E+1 3.9E+0 NA >Res NA >Res 3.9E+0 O <1
108-88-3| Toluene 1.5E+0 NA 16642 |\ 7.6E+0 NA >Res NA >Res 7.6E+0D ] <1
1330-20-7 | Xylene {mixed isomers) 6.4E+0 NA >Res \L.BElgf NA >Res NA >Res 1.3E+2 O <1

© Groundwater Services, Inc. {GSh), 1995. All Rights Reserved.
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Sile Name: Fmr Beacon #574

RBCA SITE ASSESSNMENT

Completed By: D. van Dam

Tier 1 Worksheet 6.3

Sile Location: Castro Vailey, CA Date Completed: 11/13/1996 10OF 1
Targel Risk {Class A & B) 1.0E-6 B MCL exposure limit? Calculation Gptlon: 1
GROUNDWATER RBSL VALUES Target Risk (Class C) 1.0E-5 E PEL exposure limil?
Target Hazard Quolien! 1.0E+0
RBSL Results Fer Complete Exposure Pathways ("x" if Complete)
Representative RASL
Concentration Groundwater Volatilization Groundwater Volatilization | Applicable Exceeded
CONSTITUENTS OF CONCERN X Groundwater Ingestion X to Indoor Air X 1o Qutdoor Air ~ RBSL ? Required CRF
Residenlial: | Commercial: | Regulalory(MCL).| Residential: Commercial: Residenlial Commercial:
CAS No. Name (mg/L) {on-site) {on-site) {on-sile) {on-site) (on-site) (PEL) {on-site) {on-site} (PEL) {mgiL "l i yes| Only if "yes” laft
71-43-2|Benzene 3.2E40 NA 9.9€-3 5.0E-3 NA 7.5E+2 NA >Sol 5.0E-3 u 5.4E+02
100-41-4| Ethylbenzene 5.6E-1 NA 1.0E+1 7.0E-1 NA >Sol NA, >Sol 7.0E-1 O <1
108-88-3i Toluene 7.7E1 NA 2.0E+1 1.0E+0 NA =350l NA >Sol 1.0E+0D 0 <1
1330-20-7 | Xylene {mixed isomers) 28E+0 NA >Sol 1.0E+1 NA >Sol NA >Sol 1.0E+1 a <1
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APPENDIX A: RBCA: SPREADSHEET SYSTEM:AND: MODELING. GUIDELINES-

* Basefine Risk Results: For each complete exposure pathway, baseline intake rates and risk levels
associated with current site conditions are tabulated for both individual and cumulative constituent

exposure, To identify critical exposure pathways, a graphical plot is provided comparing cumulative
tisks for air, water, and soil exposure pathways.

* Media Cleanup Values: Site-Specific Target Levels (S5TLs) for each complete exposure pathway are
provided both for individual constituent and cumulative constituent risk limits (if applicable). The
software automatically identifies the critical SSTL value for each constituent and calculates the
constituent reduction factor (CRF) required tv meet the cleanup goal.

EXIT TO EXCEL WORKBOOK

If desired, the user can bypass the software interface and directly access the Excel workbook
structure. This feature allows the user to inspect the detailed calculation steps conducted in the
various worksheets or review the modeling equations. This option is recommended only for users
experienced with direct operation of Excel. Further discussion of the worksheet environment is
provided in Section A4 of this Appendix.

A.3 Fate and Transport Modeling Methods |

The RBCA S'preadsheet System contains a series of fate and transport models for predicting COC
concentrations at the point of exposure (POE) for indirect exposure pathways, such as air and
groundwater. Under Tier 2, relatively simple analytical models are to be employed for this
calculation, representing a minor incremental effort relative to Tier 1. The spreadsheet modeling
system is consistent with Appendix X.2 of ASTM E-1739, although selected algorithms and default
parameters have been updated to reflect advances in evaluation methods.

The idealized schematic shown on Figure A.2 illustrates the steps included in the RBCA software
for predicting transport of contaminants from the source zone to the POE for air and groundwater
exposure pathways. (Please note that POE attenuation factors and surface water exposure pathways
are not included in the software at this time. See Volume 1, Figure 10.) Each element in Figure A.2
represents a step-specific attenuation factor, corresponding to either a cross-media transfer factor
(CM) or a lateral transport factor (LT). The effective NAF value for each COC on each pathway is
then calculated as the arithmetic product of the various attenuation factors occurring along the flow
path from source to receptor. These steady-state NAF values are then used for calculation of
baseline risks and back-calculation of Site-Specific Target Levels (SSTLs), as discussed in Section A.2
above. Please note that fate and transport modeling is not required for direct exposure pathways,
such as soil ingestion or dermal contact, where the source and exposure concentrations are equal
(i.e, NAF = 1). Analytical models used for conservative estimation of each transport factor are
described below.

CROSS-MEDIA TRANSFER FACTORS

Exposure pathways involving transport of COCs from one medium to another (e.g., soil-to-air, soil-
to-groundwater) require estimation of the corresponding cross-media transfer factor. Various
analytical expressions are available for estimating soil-to-air volatilization factors as a function of site
soil characteristics and the physical/chemical properties of volatile organic COCs. Leaching factors
for organic and inorganic constituent releases from soil to groundwater can similarly be estimated
as a function of COC characteristics, soil conditions, and annual rainfall infiltration. Cross-media
transfer equations incorporated in the RBCA Spreadsheet System are presented in Figure A.3
beginning on Page A-11. Detailed discussion of each of these cross-medja factors is provided below.

TIER 2 Guidance Manual for Risk-Based Corrective Action
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INDIRECT LATERAL TOTAL
EAPOSURE souRCE _ CAQSS-MEDIA TRANSPORT ERPOSURE PATHWAY
PATHWAY MEDHik TRANSFERA FACTORS FACTOAS MET HAF
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Surlace
+ Surface Sail: Vidatilizatman z M |
Valatlizabon Factar [VFss) Lataral Air -i-l'ﬁD'h'Im t ADE
and gusi. - =  Dispersion atPOE | | VF o+ PEF
iy i g Factor (ADF) "
armpren] air Particulate 4
Emission
Factar (FEF)
+ Subsurface e B Equation CM-3 . Equation LT-2 [Arroiers |
Soil: .‘ s_jg";fr',“éﬂm o Subsuriace Lateral Alr | R _ADF .
alatilization Srals | _Volmnization an'gfﬁﬁ%”ﬂ st POE | | VF samb
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space
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to ambent air waler Factor (VF s Factar (ADF) i FOE
e R
= Grourndwater! |
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ingesbon and

Equation LT-1 |

Lateral Groundwater

| L

dermal contact Dlluftzlggtgt}gn:g)non J

B SO [ Equsiion LT-1__ SN
or Frea-Phase Hectan | [ Gneuns
Groundwater raund- Lateral Groundwater f——=1 watr DaF
Plume: water Ditution-Antenuation | =i POE
Ingeston and  * | Factor [THAF)

dermal contact

FIGURE A.2. NAF CALCULATION SCHEMATIC FOR INDIRECT EXPOSURE PATHWAYS IN RBCA
SPREADSHEET SYSTEM

»  VFy: Surface Soil Yolatilization Factor (Equation CM-1)

The surface volatilization factor is the steady-state ratio of the concentration of an organic constituent
in the ambient air breathing zone to the source concentration in the surface soil. The surface
volatilization factor incorporates two cross-media transfer elements: i) organic vapor flux from the
surface soil mass to ground surface and ii) mixing of soil vapors in the ambient air breathing zone
directly over the affected surface soil. For each site, the applicable VFgg value corresponds to the lesser
result of two calculation methods (termed CM-1a and CM-1b on Figure A.3, page A-11}. Equation
CM-1a typically controls for low-volatility arganics, as it assumes there is an infinite source of
organics in the surface soils and uses a volatlization rate based primarily on chemical properties.
Equation CM-1b, which typically controls for volatile organics, is based on a mass balance approach.
In this equation, a finite amount of organics is assumed to be present in the surface soil (based on the
representative COC concentration), volatilizing at a constant rate over the duration of the exposure
period (e.g., 25-30 years). Both expressions account for the dilution of organics in ambient air above
the source zone due to mixing with ambient air moving across the site. A simple box model is used for
this dilution calculation, based on the following adjustable default assumptions: 2-meter mixing zone
height and 225 cm/sec (5 mph) lateral wind speed. The iength of the mixing zone is set equal to the
lateral dimension of the exposed affected surface scil area parallel to the assumed wind direction.

TIER 2 Guidance Manual for Risk-Based Corrective Action
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Key assumptions used in this model and their effect on the SSTL calculation are as follows:

|
KEY ASSUMPTIONS: VF o |  EFFECT ON CLEANUP STANDARD
| |
l «  Uniform COC Concentrations: Constituent levels | —_—
uniformly distributed in sail and constant over exposure [
period.
* Mo COC Decay: Mo biodegradation or other loss | G’
mechanism in soil or vapor phase.

* Finite Source Term: Source term mass adjusted for | =
constant volatilization over exposure period, (

PEF: Soil Particulate Emission Factor (Equation CM-2)

The Particulate Emission Factor (PEF) is the steady-state ratio of the concentration of organics in
particulates in the ambient air breathing zone to the source concentration of organics in the surface
soil. The factor incorporates twa cross-media transfer elements: i) the release rate of soil particulates
{dust} from ground surface and ii) mixing of these particulates in the ambient air breathing zone
directly over the affected surface soil. The :Particulate release rate is commonly matched to a
conservative default value of 6.9 x 107" g/cm -sec (approximately 0.2 lbs/acre-year), unless a more
appropriate site-specific estimate is avaitable. (If the site is paved, the particulate release rate and
resultant PEF value for the covered soil area will be zero.) Particulates are assumed to be diluted by
lateral air flow directly over the source zone. For this purpose, a simple box model is employed, based
on the following adjustable default assumptions: 2-meter mixing zone height and 225 cm/sec (5 mph)
lateral wind speed. The length of the mixing zone is matched to the lateral dimension of the exposed
affected surface soil area parallel to the assumed wind direction.

Key assumptions incorporated in this model and their effect on the SSTL calculation are as follows:

KEY ASSUMPTIONS: PEF | EFFECT ON CLEANUP STANDARD
| |

= Uniform COC Concentrations: Constituent levels smasn
uniformly distributed in soil and constant over exposure
period. I
+ No COC Decay: No biodegradation or other lass G |
mechanism in soil or vapor phase. [

* Default Emission Rate: Conservative particulate &
emission rate.

VF, mp: Subsurface 5oil Yolatilization Factor (Equation CM-3})

The subsurface soil volatilization factor is comparable to the surface volatilization equation, except
that the algorithm has been adjusted to account for vapor flux from greater soil depths. The
volatilization factor accounts for two cross-media transfer elements: i} organic vapor flux from the
subsurface affected soil mass to ground surface and ii) mixing of soil vapors in the ambient air
breathing zone directly over the affected soil zone. As with the surface soil volatilization factor, VFss,
the applicable subsurface soil volatilization factor, VFsamb, corresponds to the lesser result of two
calculation methods (termed CM-3a and CM-3b on Figure A.3, page A-12). Equation CM-3a, which
corresponds to the expression given in Appendix X.2 of ASTM E-1739, assumes a constant source
mass in the subsurface and can severely overpredict the soil vapor flux rate. To correct for this
problem, Equation CM-3b, which accounts for a mass balance of the volatilized source mass over the
exposure period (similar to Equation CM-1b) has been incorporated in the RBCA Spreadsheet. With
either equation (CM-3a or CM 3-b), dilution of soil vapors in the ambient air breathing zone is
estimated using the same box model described for Equation CM-1.

TIER 2 Guidance Manual for Risk-Based Corrective A;tinn
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Key assumptions incorporated in this model and their effect on the 55TL calculation are as follows:

| KEY ASSUMPTIONS: VF carrs, | EFFECT ON CLEANUP STANDARD |
| | |
| {
| * WUniform COC Concentrations: Constituenc levels | —

[ uniformiy distributed in soil and constant over exposure

| period. |
| * Mo COC Decay: Mo biodegradation or other loss G

| mechanism in soil or vapor phase.

| = Finite Source Term: Source term mass adjusted
|  for constant volatilization over exposure period. |

* VF,, Subsurface Soil-to-Enclosed-Space Volatilization Factor {Equation CM-4)

This factor is the steady-state ratio of the source concentration of an organic constituent in indoor air
due to the concentration in underlying subsurface soils. Again, two expressions are evaluated:
i} Equation CM-4a, which assumes an infinite source mass and is of the same form as Equation CM-3a Tier?2
with a term added to represent diffusion through cracks in the foundation of the building, and
ii}) Equation CM-4b which accounts for a finite source mass volatilizing at a constant rate over the

exposure period. The applicable VFsesp value corresponds to the lesser of these two expressions. The A-9
soil-to-enclosed-space volatilization factor incorporates two cross-media transfer elements: i) organic

vapor fiux from the underlying soil mass through the building floor and ii) mixing of soil vapors with

indoor air. Tier 1 default assumptions in the software include: i) a 1% open crack space in the

foundation allowing vapors to diffuse into the building and ii) a building air exchange rate of one

exchange every 20 days. When used with these default values, the expression yields very conservative

results and can represent the controlling pathway for SSTL calculations for many sites. In such case,

users are advised to conduct direct air or soil vapor measurements prior to proceeding with remedial

measures for this pathway.

Key assumptions used in this model and their effect on the $5TL calculation are as follows:

| KEY ASSUMPTIONS: VFs&np | EFFECT ON CLEANUP STANDARD
| 1

*  Uniform COC Concentrations: Constituert levels -
uniformly distributed in soil and constant over exposure
period,

* No COC Decay: Mo biodegradation or other loss &
mechanism in soil or vapor phase.

= Finite Source Term: Source term mass adjusted for
constant volatilization over exposure period.

*  Default Building Parameters: Conservative default G
| values for foundadon crack area and air exchange rate.

¢ V¥F o’ Groundwater Volatilization Factor (Equation CM-5)

The groundwater volatilization factor is the steady-state ratio of the concentration of an organic
constituent in ambient air to the source concentration in underlying affected groundwater. Vapor flux
rates from groundwater to soil vapor and thence from soil vapor to ground surface are generally
lower than those associated with direct volatilization from affected soils. Consequently, this
groundwater-to-ambient-air volatilization factor is typically not significant in comparison to soil
volatilization factors {i.e., Equations CM-1 or CM-3). This factor accounts for i) steady-state
partitioning of dissolved organic constituents from groundwater to the soil vapor phase, ii) soil vapor
flux rates to ground surface, and iii) mixing of soil vapors in the ambient air breathing zone directly
over the plume. Dilution of organic vapors in the breathing zone is estimated using a box model, as
described for Equation CM-1 above,
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Key assumptions incorporated in this model and their effect on the SSTL calculation are as follows:

EFFECT ON CLEANUFP STANDARD

| KEY ASSUMPTIONS: YFyamb i

[+ Vapor Equilibrium: Soil vapor concentrations reach &
immediate equilibrium with groundwater source.

|+ Mo COC Decay: Mo biodegradation or other loss {}

[ mechanism in groundwater or vapor phase.

|« [nfinite Source: COC mass in source term consant {}

[ over time.

V¥F,..,; Groundwater to Enclosed Space Volatilization Factor (Equation CM-6)
This factor is the steady-state ratio of the concentration of an organic constituent in indoor air to the
source concentration in the underlying affected groundwater. The algorithm is equivalent to Equation
CM-5, modified to address vapor diffusion through a building floor and enclosed space accumulation.
Tier 1 default values are the same as those specified for Equation CM-4 and, as noted previously, can
provide a relatively conservative (upper-range) estimate of indoor vapor concentrations. If this
pathway produces the controlling {minimum) RBSL or SSTL value for a given site, the user is advised
to conduct direct air or soil vapor measurements to evaluate the actual need for remedial measures.

Key assumptions used in this model and their effect on the SSTL calculation are as follows:

| KEY ASSUMPTIONS: YF ye5p | EFFECT ON CLEANUP STANDARD |

[ |
* Vapor Equilibrium: Seil vapor concentrations reach | l
immediate equilibrium with groundwater source.

+ Mo COC Decay: Mo biodegradation or ather loss
! mechanism in groundwater or vapor phase.

+ Infinite Source: COC mass in source term cons@ant over i
| time,

« Defauit Building Factors: Conservartive default values |
for foundation crack area and air exchange rarte. | |

G GGG

K,,: Soil Leachate Partition Factor {Equation CM-7)

The soil leachate partition factor is the steady-state ratio between the concentration of an organic
constituent in soil pore water and the source concentration on the affected soil mass. This factor is
used to represent the release of soil constituents to leachate percolating through the affected soil zone.

Key assumptions used in this equation and their effect on the SSTL calculation are as follows:

| KEY ASSUMPTIONS: Ky | EFFECT ON CLEANUP STANDARD |

| |
- . |
| * Leachate Equilibrium: Leachate concentrations reach | &
immediace equilibrium with affected soil source.
| * No COC Decay: No biodegradation or other loss [ @
mechanism in soil or leachate. [
| = Infinite Source: COC mass in soil constant over tme. [ @ |

TIER 1 Guidance Manual for Risk-Based Corrective Action
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* LDF: Leachote-Groundwater Dilution Factor (Equation CM-8)

The LDF factor accounts for dilution of organics as leachate from the overlying affected soil zone
mixes with groundwater in the underlying water-bearing unit. As indicated on Figure A2, the
leachate dilution factor (LDF) divided by the soil-leachate partition factor (K, } represents the steady-
state ratio between the concentration of an organic constituent in the groundwater zone and the
source concentration on the overlying affected soil. To estimate the leachate dilution factor, a simple
box model is used to estimate mass dilution within a mixing zone in the water-bearing unit directly
beneath the affected soil mass (see Equation CM-8, Figure A.3 on page A-13). The leachate volume
entering the water-bearing unit is represented by the deep infiltration term, I, which typically falls in
the range of 0.5% - 5% of annual site precipitation. For the Tier 1 RBSL calculation, a conservative
default infiltration value of 30 cm/year is used, consistent with the example provided in ASTM E-
1739, Appendix X.2. For many sites, this default value (equivalent to an annual rainfall rate of over
200 in/year) may significantly overestimate actual leachate rates.

Key assumptions used in this equation and their effect on the SSTL calculation are as follows:

| KEY ASSUMPTIONS: LDF | EFFECT ON CLEANUP STANDARD I
{ I |
* Rainfall Infiltration: Deep percolation through affected @
| soil assumed to reach water-bearing unit regardless of soil
thickness or permeability.
* No COC Decay: No biodegradation or ather loss in G
mechanism groundwater zone.
« Defauit Dilution Parameters: Conservative default @
value for infilcration rate.
Equation CM-1: Surface Soil Volatilization Factor (VFss)
CM-1a:
{mgﬂ'm}—-airr_ 2wp, | D i %10}
" (mg/ kg —seil) | U8, \|7x(,, +&,p, +HE,)
| ) mglm’ — air Wp d
z:. _ WO < — orCM-1b:  VF, l[ & j i/ % 10°
‘":__ s ‘_“;_.-J-uh-_u‘-_-dlh e {mgflg_jﬂj” Umrlsulrr
1
whichever is less
Equation CM-2: Soil Particulate Emission Factor (PEF)
Lai i i i i B N
—"r'!_ > EraEIhing Cons I I-*
o air _——
::_ - - — {fﬂg.‘fm:l _I___“-rj'l F:H-' y
di . affnctod susficial sofis i PE — | = 10
£ diffusing (mg/hkg—sail) | U8,
i vapor
v ! !
| Lt ORI TN UES
| " ’
FIGURE A.3 CRQOSS-MEDIA PARTITIONING EQUATIONS IN THE RECA SPREADSHEET SYSTEM Continued
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Continued
i Equation CM-3; Subsurface Soil Volatilization Factor (VFsamb) f
!I I CM-3a:
J %i'r-‘_ ______ T f | [.m; fm® = mr]
__:! R I Bai I_" Vi iarmb ({m.g { kg = soil) ] A iy
e — 1 [Bus + ksps + HB, { -ﬂ-fH |

$ d”!?ﬂng vc?pors 3 3 .
L I PRV | IR S0
i samb| (mg / kg =soil) | U, 8,1

II U.\r‘- -l

[] .
| - W ! whichever is less
1

i Equation CM-4: Subsurface Soil to Enclosed Space Volatilization Factor (VFsesp)
[

. | Lb: Val fIntil. Area Ratia | CM-‘E -
Tler2 | L e=mes - Foundanen Hp, [ﬂff*’ L ]
i Thick =
LTI e ,,w({m'““ )| Tutho ]| R L |
Hate ™ foundssan cracks = (me ! kg — soil) <fF o
! /
A-12 | r::mmm— |+[‘Z‘R ’LI'J 1 D/ L ] -
YAGDB SO B b
J . * * * ) ( crack Lfml’-‘k

diffusing vapors
(mgf'm:l —air) p.d,

= x10°
mg ! ke — soil LgERT
g/ Kg B

or CM-4b: VF,

sesp

Lf

%

]
i
i

whichever is less

Equation CM-5: Groundwater Volatilization Factor (VFwamb)

Uns [ o o s i

—_— braathing zona &air

i

] vadna

1"__"' dittvaing vu!llrl (H‘J'H.'rﬂlj = :J‘ff‘) - H 3
VFims = x10
—— S “‘l,‘l—‘ t.'”g"{i’ - HEGJII | 4+ J:Umr‘smr‘{'ﬁﬂ ]

n mwm
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‘rx

i
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W ] |

I
|
|
[Equation CM-6: Groundwater to Enclosed Space Yolatilization Factor (VFwesp)

Lyl Vol { b, Aren Fiann
Ligraen | Foundanon
| st ‘rf"';/f\ e Tarm
| ke 1 ]
e AT
| -Fuf___ S v (mgth_air) T]’_’ [1}”
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E e R o] | ot ||
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FIGURE A.3 CROSS-MEDIA PARTITIONING EQUATIONS IN THE RBCA SPREADSHEET SYSTEM Continued
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FIGURE A.3 CROSS-MEDIA PARTITIONING EQUATIONS IN THE RBCA SPREADSHEET SYSTEM

LATERAL TRANSPORT FACTORS

During lateral transport within air or groundwater, COC concentrations in the flow stream will be
diminished due to mixing and attenuation effects (see Figure A.2). Site-specific attenuation factors
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Continued
| . . sz
' Equation CM-7: Soil Leachate Partition Factor{Ksw)
Eguation CM-8: Leachate-Groundwater Dilution Factor (LDF)
I Infiltration Aate
l * i } } 4 vadese fann (mgfL—Hzo) _ Ps
- T (mg kg —soil) | By +keps + HOpq
Vowd
LDF[dimensionless] =1+ —%-_5=
w
Definitions for Cross-Media Transfer Equations
eff T m——— eff . . Lg
Dj Effective diffusivity in vadose zone soils: Dcm o  Effective diffusivity through foundation cracks: IR B
2 3.33 wat .13 e 3.33 e 3.33
I Dfﬁ' cm - Dair Gz pe D B Dﬂj" cm | DA Eﬂ:rﬂrk + D uscrack A-
s o | H || & erack| ~g 62 H || 6
e , " "
I | Dm Effective diffusivity above the water table: D‘_'fp Effective diffustvity in the capillary zone:
. -
= .33 3.33
o cm hmp hr eff sz i 6r.?c;fz;:v D wat awcap
Dy =\ th ) Tt DT pf | —|=D¥ L+ =
l cup s J o1 H 05
d Lower depth of surfidial soil zone (cm) w Width of source area parallel to wind, or groundwater flow
& Thickness of affected subsurface sails direction (¢m)
D*  Diffusion coefficient in air {tm? /3) Sair Ambient airmixing zone height (em)
l D" Diffusion coefficient in water (cm 2/s) Sgw Groundwater mixing zone thickness (em)
R Enclosed-space air exchange rate (L/s) n Areal fraction of cracks in foundations/ walls
foe Fraction of organic carbon in soil (g-C/ g-soil} (am 2-cracks/ cm? -total area)
H Henry’s law constant (crn3-H2 O}/ (am. 3 -air) Bacap  Volumetric air content in capillary fringe soils
. . . (emZ-air/em? soil)
hmp Thickness of capillary fringe (em) o . .
. Bacrack  Volumetric air content in foundation/wall cracks
hy Thickness of vadose zane (cm} (e 3-air/ cm? total volume}
[ Infiltration rate of water through soil (cm /year) O Volumetric air content in vadose zone soils
l kee Carbon-water sorption coefficient (g-H 20/ g-C) (e 3-air/ em -soil)
kg Soil-water sorption coefficient (g-H2 Q/ g-sail) a1 Total s0il porosity {cm> -pore-space/ em3 soil)
Lg Enclosed space volume/infiliration area ratio (cm) Sweap Volur;erric wategcm:ltent in capillary fringe soils
l Lgack Enclosed space foundation or wall thickness (cm) (am?-Hy O/ em?-soil)
- 8 Volumetric water content in foundation/wall cracks
o Dept: o grounduater a Reap +hy (em) e (an 3 Hy0l an? total volume)
ks Depth to subsurface soil sources (em) Big Volumetric water content in vadose zone soils
Py Particulate emission rate (g/cm2-s) {am3-HpOfan? wsoil)
Uy,  Wind speed above ground surface in ambient mixing P Soil bulk density (g-soil!cm3-soil)
zone (cm/s) s -
t Averaging time for vapor flux (s}
Ve  Groundwater Darcy velocty (cmis)
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LATERAL TRANSPORT FACTORS

During lateral transport within air or groundwater, COC concentrations in the flow stream will be
diminished due to mixing and attenuation effects (see Figure A.2). Site-specific attenuation factors
characterizing COC mass dilution or loss during lateral transport can be estimated using the air
dispersion and groundwater transport models provided in the RBCA Spreadsheet System.
Equations for the steady-state analytical transport models incorporated in the RBCA spreadsheet
are shown on Figure A.4. The user must provide information regarding COC properties and
transport parameters (flow velocities, dispersion coefficients, retardation factors, decay factors, etc.),
as required for the selected contaminant transport model. Calculation procedures for lateral air
dispersion and groundwater dilution-attenuation factors are described below.

« DAF: Lateral Groundwater Dilution Attenuation Factor (Equation LT-1)

To account for attenuation of affected groundwater concentrations between the source and POE, the
Domenico analytical solute transport model has been incorporated into the RBCA software. This
model uses a partially or completely penetrating vertical plane source, perpendicular to groundwater
flow, to simulate the release of organics from the mixing zone to the moving groundwater (see Figure
A.4). Within the groundwater flow regime, the model accounts for the effects of advection, dispersion,
sorption, and biodegradation. Given a representative source zone concentration for each COC, the
mode] can predict steady-state plume concentrations at any point (x, y, z) in the downgradient flow
system. In the RBCA Spreadsheet System, the model is set to predict centerline plume concentrations
at any downgradient distance x, based on 1-D advective flow and 3-D dispersion. The receptor well is
assumed to be located on the plume centerline, directly downgradient of the source zone at a location
specified by the user. Source concentrations and critical flow parameters must be provided by the
user. Guidelines for selection of key input parameters are outlined below.

i} Groundwater Source Term. The Domenico model represents the groundwater source term as a
vertical plane source, perpendicular to groundwater flow, releasing dissolved constituents into
groundwater passing through the plane. In the RBCA Spreadsheet System, the source plane
dimensions are matched to the source width and thickness specified by the user. The user should
provide source dimensions equivalent to the measured thickness and transverse width of the
groundwater plume at the source point {area of maximum plume concentration). The source is
assumed to be infinite and constant, with source zone concentrations set equal to the
representative COC concentrations supplied by the user. Representative source concentrations
must be provided for each COC. As indicated on Table 6 in Volume I, Section 3.0, of this manual,
these values should correspond to the maximum COC concentrations measured at the plume
“hot spot” unless sufficient data are available to facilitate use of other statistical estimates. If non-
aqueous phase liquids (NAPLs) are present, maximum COC solubility limits in groundwater can
be corrected for mixture effects by using Raoult's Law (see References 18 and 24, Section 5.0,
Volume 1). For this purpose, the user must provide data regarding the mole fractions of principal

NAPL constituents.

ii) Flow and Mixing Parameters. The degree of contaminant mixing predicted by the model will be
a function of the dispersion coefficients, hydraulic conductivity, hydraulic flow gradient, and
effective soil porosity specified by the user. Hydraulic conductivity and flow gradient should be
matched directly to site measurements. In many cases, the effective soil porosity of the water-
bearing unit can be reasonably estimated based on soil type using published references. Typical
default values are provided in the software.
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| Equation LT- |: Lateral Groundwater Dilution Attenuation Factor

LT-1a: Solute Transport with First-Order Decay:;

"—_f-"],ux __.r_-.l || Aha R
ci 7| 2a, v v Ha -1Ja4

K-t
where; ve——
| . &,
| ‘;3\*' LT-1h: Solute Transport with Biodegradation by Eiectron-
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Equation LT-2: Lateral Air Dispersion Factor
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| Definitions for Lateral Transport Equations

Clx); Concentration of constituent | at distance x
downstream of source (mg /L) or (mg!m3)

Cyi Concentrahon of constituent i in Source Zone
(mg/L)or (mga"m3 )
B Biodegradation capacity available for constituent f

BCT  Total biodegradation capacity of all electron
acreptors in groundwater

Clealy  Concentration of electron acceptor r in
groundwater

UF, Utilization factor for electron acceptor n (i.e., mass

A First-Order Degradation Rate (day 1) for constituent i
u Groundwater Seepage Velocity (cm/day)

K Hydraulic Conductivity (cm/day)

R Constituent retardation factor

i Hydraulic Gradient {cm/cm}

Sy  Source Width (cm)

5S4  Source Depth (cm)

Syir  Ambient air mixing zone height (cm)

Q Air volumetric flow rate through mixing zone (cm 3 /s)
Ur Wind Speed (cm/sec)

ratio of electron acceptor to hydrocarbon gy Transverse air dispersion coefficient (cm)
consumed in biedegradation reaction) oz Vertical air dispersion coefficient {em)
X Distance downgradient of source (cm) y Lateral Distance From source zone (cm}
. Lengitudinal groundwater dispecsivity (em} z Height of Breathing Zone (assumed equal to &) (cm}
by Transverse groundwater dispersivity {cm) A Cross Sectional Area of Air Emissions Source (¢em 2)
Oy Vertical groundwater dispersivity (cm) L Length of Air Emissions source {em} parallel to wind direction
Be Effective Soil Porosity
FIGURE A.4 LATERAL TRANSPORT EQUATIONS IM THE RBCA SPREADSHEET SYSTEM
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iif)

Selection of dispersion coefficients can prove problematic, given the impracticability of direct site
measurements. Conservative practice calls for setting the longitudinal dispersivity, Oy {units of
length), equal to 0.1 times the advective plume length from source to receptor; the transverse
dispersivity, O.y equal to 0.33 times Oty; and the vertical dispersivity, 07, equal to 0.05 times 0ty
(see References 17 and 28, Section 5.0, Volume 1). This fixed relationship is incorporated in the
RBCA spreadsheet, allowing the user to calculate dispersion coefficients based on the distance
from the source to the receptor.

Retardation Factors. The rate of plume migration can be reduced due to constituent sorption to
the solid matrix of the water-bearing unit. The user is referred to standard hydrogeologic texts
regarding calculation of retardation factors for both inorganic and organic plume constituents
(see Reference 18 and 24, Section 5.0, Volume 1). The RBCA software calculates a retardation
factor for each COC using information on the organic-carbon partition coefficient (Ko ) of the
constituent and the fraction organic carbon (foc) of the soil matrix. Sorption can significantly
affect the NAF calculation if first-order decay conditions are assumed to apply. However, the
retardation factor will not affect model results under constant source, steady-state conditions in
the absence of first-order decay.

First-Order Decay Parameters. Under steady-state conditions, hydrolysis and biodegradation
represent the principal mechanisms of organic contaminant mass reduction during groundwater
plume transport within the subsurface. Many groundwater transport models account for these
attenuation phenomena by means of a first-order decay function within the advection-dispersion
equation. In the RBCA Spreadsheet System, the user may elect to use a version of the Domenico
solute transport model incorporating first-order decay (see Equation LT-1a on Figure A.4 and
Screen 9 of software). Considerable care must be exercised in the selection of a first-order decay
coefficient for each COC, however, in order to avoid significantly over-predicting or under-
predicting actual decay rates. Optional methods for selection of appropriate decay coefficients are
as follows:

Literature Values: Various published references are available regarding decay half-life values
for hydrolysis and biodegradation (see References 36 and 37, Section 5.0, Volume 1). The
chemical /toxicological database incorporated in the RBCA Spreadsheet System includes
minimum published decay rate coefficients (representing maximum decay half-lives) for each
chemical, and the user may select to load these or other input values on Screens 9 and 9.1 of
the software. Use of these first-order decay coefficients will generally provide a conservative
result {i.e., predict worst-case exposure concentrations and more stringent cleanup standards).

Calibrate to Existing Plume Data with RBCA Software: If the plume is in a steady-state or
diminishing condition, the Domenico model can be used to determine first-order decay
coefficients that best match the observed site concentrations. The user may adopt a trial-and-
error procedure with the RBCA Spreadsheet using the Alternate POC Action Level worksheet
(see Screen 11 of software) to derive a best-fit decay coefficient value for each COC. For this
purpose, with all other input parameters fixed, the decay-rate value for each COC should be
individually adjusted until the ratio of i) the calculated action level concentration to ii) the
actual COC measurement at each alternate point of compliance (AFPOC) location is relatively
uniform among all APOCs (i.e., same ratio at each APOC). S5TL values calcuiated for these
plume-matched decay values can then be used in the Tier 2 evaluation. Please note that, for
expanding plumes, this steady-state calibration method may over-estimate actual decay-rate
coetficients and contribute to an under-estimation of predicted POE concentration levels and
baseline risks. Further guidelines for model calibration to existing data are provided in
Reference 28, Section 5.0, Volume 1.

Calibrate to Existing Plume Data with Alternate Model: If desired, a more complex
groundwater model may be used to characterize decay-rate coefficients under either steady-
state, diminishing, or expanding plume conditions, and the resultant decay-rate values used
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indicates an expanding plume condition (or is insufficient to confirm a steady-state or
diminishing condition), a transient flow model accounting for the time since the release
occurred can be employed to more accurately estimate first-order decay terms, based on a
best-fit match to site data. These estimated decay-rate coefficients can then be entered in the
steady-state RBCA Spreadsheet model (Equation LT-1a) to predict chronic exposure and risk
levels at the POE.

At low constituent concentrations and in low flowrate groundwater systems, groundwater transport
models are particularly sensitive to first-order decay parameters. Consequently, care should be taken
in selection of these values to ensure reliable modeling results. Because many biodegradation
processes within the subsurface groundwater system are rate-limited based on the availability of
electron acceptors (e.g., dissolved oxygen), first-order decay rate factors should not be transferred
from the laboratory to the field, or from one field site to another, without consideration of key site
conditions (e.g., background electron acceptor concentration in groundwater, COC source
concentration, groundwater seepage velocity, etc.). In addition, for some organics (primarily
chlorinated solvents), the user must consider the breakdown products (or progeny ) of the hydrolysis or
biodegradation process and select a decay rate coefficient that is representative of the fuil decay chain Ti
{i.e., from COC to non-hazardous progeny).

o e O P e
with no decay 2 | o e £ o
| I NI 7 N T
e I | —
0z S 02 S 02 /S O2 7 2 / Q2] / Oz |

E Caiculate available //b? S op S O o
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FIGURE A.5. ELECTRON ACCEPTOR SUPERPOSITION METHOD FOR SIMULATION OF GROUNDWATER
CONTAMINANT BIODEGRADATION

v} Electron-Limited Biodegradation Rates. As an alternative to a first-order decay function, the
user may select a groundwater contaminant transport model incorporating a direct simulation of
in-situ biodegradation processes. To account for stoichiometric constraints, such models
commonly employ particle transport of both organic and electron acceptors with an
instantaneous reaction assumption. Given proper characterization of background concentrations
of key electron acceptors, source zone COC concen trations, and groundwater flow parameters,
these models can generally be relied upon to provide a conservative estimate of biodegradation
effects on organic plume concentrations at the POE, without the difficulty associated with
selection of a site-specific, first-order decay rate.

For this purpose, the RBCA Spreadsheet System includes a version of the Domenico solute
transport model incorporating an electron acceptor superposition algorithm (see Equation LT-1b
on Figure A4 and Screen 9 of the software). Based on the biodegradation capacity of electron
acceptors present in the groundwater system, this algorithm will correct the non-decayed
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groundwater plume concentrations predicted by the Domenico model for the effects of organic
constituent biodegradation. This calculation procedure is illustrated on Figure A.5 and discussed
in further detail below.

Based on the stoichiometric equation for the biodegradation reaction, a utilization factor,
representing the ratio of electron acceptor mass to hydrocarbon mass consumed during
biodegradation, can be defined for each electron acceptor. Utilization factors for the principal
electron acceptors present in shallow groundwater systems, as reported in the research literature
{see Reference 29b, Volume 1, Section 5.0), are summarized on Table A.L

TABLE A.l UTILIZATION FACTORS FOR SELECTED ELECTRON ACCEPTORS

| ELECTRON ACCEPTOR | UTILIZATION FACTOR ( gmigm) |
[ Oxygen : 3.14
Nitrate 4.9
| Ferrous Iron (for Ferric Iron) 218
Suifate 4.6
| Methane (for Carbon Dioxide) | 0.78
| MNote: “Electron Acceptar™ refers to actual electron acceptor or surrogate by-products. Utilization
Factor represents the mass ratio of electron acceptor to hydrocarbon quantity consumed (gm/gm) in

| bigdegradation reaction within groundwater.

Given these values, the potential contaminant mass removal or biodegradation capacity (BCy) of
a given electron acceptor n can then be estimated as the concentration of that electron acceptor
(Clea)n) in the groundwater divided by its utilization factor (UFp). The total biodegradation
capacity of the groundwater mass mixing with the contaminant plume is the sum of the
individual capacities for each of the principal electron acceptors (i.e, BCT = ¥ BCy forn =
oxygen, nitrate, iron, sulfate, etc.). Note that, in this process, electron acceptors are defined as three
easily measured electron acceptors (dissolved oxygen, nitrate, and sulfate) and surrogate by-
products for two other difficult-to-quantify electron acceptors (ferrous iron instead of ferric iron
and methane instead of carbon dioxide). The concentrations of the actual electron acceptors are
measured in background wells, while the concentration of the by-products are measured in the
source zone. For this calculation, using the background concentration of each electron acceptor
{oxvgen, nitrate, sulfate) from outside the plume will provide an upperbound estimate of BCT.
For a lowerbound estimate, the calculation may be based upon the difference in the electron
acceptor concentrations (oxygen, nitrate, sulfate) measured inside and outside the piume area
(i.e., Clea) poutside minus Clea) p-inside ), thereby accounting for non-utilization of a portion of the

electron acceptor mass.

The total biodegradation capacity of the groundwater mass must be distributed among the
various organic constituents present in the dissolved contaminant plume. Compared to the rate of
plume transport, biodegradation reactions occur relatively instantaneously upon mixing of a
readily degradable organic plume (e.g., monoaromatic hydrocarbons) with the background
electron acceptor mass. Given the relatively uniform rate of biodecay of the organic compounds
typically present in petroleum hydrocarbon products, the portion of the total biodegradation
capacity available for removal of each constituent { (BC;) can be estimated based on the mass
percentage of each constituent in the plume (i.e, BC; = BCT - Csi/I Csi, where Csj = source
concentration of constituent i ). This assumption will prove reasonable for mixtures of all-readily
degradabi: compounds, due to the relatively uniform biokinetic rates within these groups.
However, within mixed degradable and non-degradable constituent plumes (e.g., benzene with
dichloroethane), the readily degradable compounds will actually consume a disproportionate
share of the biodegradation capacity.
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If the user elects to use the electron acceptor superpositon option, the RBCA Spreadsheet System
will i) estimate the total biodegradation capacity (BCT) of the groundwater mass based on the
electron acceptor concentrations provided by the user (see Screen 9.1), ii) allocate an available
biodegradation capacity (BC;) to each of the various dissolved organic constituents based on the
concentration data provided by the user (see Screen 7), and iii} correct the steady-state plume
concentrations predicted by the Domenico solute transport model for the effects of
biodegradation using Equation LT-1b {(see Figure A.4). Further information regarding the electron
acceptor biodegradation algorithm is provided in References 19 and 29 {see Section 5.0,
Volume 1),

Key assumptions used in the groundwater solute transport model and their effect on the SSTL
calculation are as follows:;

| KEY ASSUMPTIONS: LATERAL GROUNDWATER DAF EFFECT ON CLEANUP STANDARD

[]
* Infinite Source: Groundwater source term constant over ‘ @
time with no depledon. ' .
- . , . ) [ Ti¢
I * Dispersion Coefficient: Fixed proportions assumed among —— R Bl
longitudinal, transverse, and vertical dispersion coefficients. |
* Receptor Location: Downgradient receptor well assumed @ A-

to be on plume centerline.

variable

+ Biodegradation Rate: High or low first-order of decay rate
may be specified by user per site data.

* ADF: Lateral Air Dispersion Faoctor (Equation LT-2)

The RBCA software includes a 3-dimensional gaussian dispersion model to account for transport of
air-borme contaminants from the source area to a downwind POE (see Equation LT-2 on Figure A.4).
The model incorporates two conservative assumptions: i} a source zone height equivalent to the
breathing zone and ii) a receptor located directly downwind of the source at all times. As indicated on
Figure A.2, an effective pathway NAF value is calculated as the steady-state ratio between the
ambient organic vapor or particulate concentration at the downwind POE and the source
concentration in the on-site affected soil zone. The model requires input data for the affected soil zone
dimensions and concentrations, wind speed, and horizontal and vertical air dispersion coefficients to
compute the resulting COC concentrations in ambient air at the FOE. Guidelines for estimating key
input parameters are provided below:

i) Air Source Term: In the RBCA Spreadsheet, the source term for the air dispersion model is
matched to the ambient air vapor concentrations determined in accordance with the soil-to-air
cross-media transfer equations CM-1, CM-2, and CM-3 shown on Figure A.3. Specifically, the
source concentration for off-site vapor transport is equivalent to the vapor concentration exiting
the box model for the surface soil and subsurface soil volatilization algorithms (see Figure A.3}.
The model assumes the source zone to be a point source {located in the center of the affected soil

' area) with the same mass flux as the entire affected soil zone. The off-site receptor is assumed to
be located directly downwind of the source point for the full duration of the exposure period. To
define the source term, the user must provide the same soil information as required for the
volatilization factors (i.e., affected soil zone concentrations, dimensions, etc.).

Please note that for receptors located directly over or adjacent to the affected soil zone (i.e, inside
the “mixing zone” for Equations CM-1, CM-2, or CM-3), the gaussian dispersion model is not
needed and can be shut off by entering a value of zero for the distance from the source to the off-
site receptor on Screen 3.2 of the RBCA Spreadsheet.
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i) Wind Speed: Wind speed should be matched to the average annual wind speed through the

mixing zone, The model assumes the wind direction to be in a straight line from the source to the
specified POE at all times for the full duration of the exposure period. In the RBCA software, a
default wind speed value of 225 em/sec {~ 3 mph) is assumed unless the user enters a site-
specific value,

iii) Air Dispersion Coefficients: Estimating dispersion coefficients requires knowledge of the

atmospheric stability class and the distance between the source and POE. Stability is an indicator
of atmospheric turbulence and, at any one time, depends upon i) static stability (the change of
temperature with height), ii) thermal turbulence (caused by ground heating), and iii) mechanical
turbulence (a function of wind speed and roughness). The Pasquill-Gifford system for stability
classification is summarized on Figure A.6. Corresponding horizontal and vertical dispersion
coefficients for each class are provided on Figure A.7. Stability Class A, which represents
extremely unstable air with a high potential for mixing, occurs under low wind conditions and
high levels of incoming solar radiation. At the other extreme, Stability Classes E and F represent
stable atmospheric conditions, with a lower potential for mixing, and occur with higher wind
speeds and greater cloud cover (see Reference 21 in Volume 1, Section 5.0).

The stability class for a given site can vary with rapidly changing weather conditions. Long-term
weather patterns can be characterized on the basis of STAR summaries, comprised of joint
frequency distributions of stability class, wind direction, and wind speed, which are available
from the National Climatic Data Center in Asheville, North Carolina. Comprehensive
atmospheric dispersion models, such as the Industrial Source Complex Long-Term (ISCLT)
model, can directly incorporate STAR data to predict constituent dispersion in any direction from
the source area. However, due to the complexity and expense of this modeling effort, use of
models such as the ISCLT would normally correspond to a Tier 3 evaluation under the RBCA

process.

To facilitate a Tier 2 evaluation of downwind receptor impacts, the RBCA Spreadsheet employs a
simple gaussian dispersion model to predict maximum exposure concentrations at the FOE under
steady-state conditions, incorporating the conservative receptor assumptions noted above. A
reasonable estimate of downwind COC concentrations can be obtained by assuming a wind
turbulence consistent with Stability Class C for the full exposure period. For most locations,
Stability Class C (slightly unstable) is representative of average annual conditions over time and
can be used to estimate typical dispersion coefficients. For convenience, the RBCA Spreadsheet
will directly calculate dispersion coefficients corresponding to Stability Class C for use in the air
transport model, based on data provided by the user (see Screen 8.3.1 of software). Note that,
even when these average dispersion coefficients are employed, the exposure concentrations
predicted by the RBCA Spreadsheet model are likely to be conservative, given that the POE is
assumed to be located directly downwind of the source zone at all times during the

exposure period.

Key assumptions incorporated in this model and their affect on the SSTL calculation are as follows:

| KEY ASSUMPTIONS: LATERAL AIR DISPERSION FACTOR EFFECT ON CLEANUP STANDARD I
Source Term: Vapor source concentration based on steady- | {}
state, soil-to-air cross-media equartions.
Default Stability Class: Default dispersion coefficients —
matched to Class C stability classification (slightly unstable).
Receptor Location: Receptor assumed to be located directly | ,J\‘L/,

downwind of source zone at all times during exposure period. ;
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Pasquill-Gifford Stability Class )
Increasing
A Very Unstable Clotd
g Mcder.ately Unstable Cover Increasing Increasing Ingraased
c Slightly Unstable [reduced —  Wind Roughness Turbulent
D Neutral radiative Speed Halght Miing
£ Slightly Stable haat
E Moderataly Stable transler)
t FIGURE A.5. STABILITY CLASSIFICATION FOR AIR TRANSPORT MODELING SOURCE: DEVAULL ET AL 1994
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FIGURE A.7. DISPERSION COEFFICIENTS FOR A{R STABILITY CLASSIFICATIONS SOURCE: EPA, 1988

A.4 RBCA Spreadsheet System User’s Guide

GENERAL DESCRIPTION

The RBCA Spreadsheet System consists of a group of Microsoft® Excel worksheets integrated by an
Excel macro interface. The worksheets and the macro are contained in a Microsoft Excel 5.0
workbook titled ASTMRBCA.XLS. The software is designed to perform risk-based corrective action
calculations for selected exposure pathways. Via the point-and-click interface, the user supplies
critical information regarding source conditions, exposure pathways, transport mechanisms, and
potential receptors. Based on this information, the Spreadsheet System calculates baseline risks and
applicable soil and groundwater cleanup standards for each constituent of concern,

As a spreadsheet system, the program does not generate traditional input or output files. Rather all
input parameters and calculation results are contained within integrated worksheets which can be
saved, viewed on the screen, ot selectively printed. Background information on parameter selection
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RBCA TIER 1/TIER 2 EVALUATION

Output Table 1

Silw Hame: Finr Basoon 8574 o ipentcalion.  UDEEOZ Soltware (351 ROCA Spreadshest
Sia Localion: Castro Valley, CA Date Compleled:  12/3/96 Version. v 1.0
Compleled By. D, van Dam

DEFAULT PARAMETERS

NOTE: valuas which drffer Irom Trer 1 defaull values are shown in bod italics and underined
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54 Shin surface srea (derrmal) (cmt2) 5.8E+03 20E+03 5.8E+03 58E+03 I Gouitihwatsr infileadion rale (e 3 0E+D1
SAad] Adjusted demnal ares (cm*2-pkg) 2AE+03 -6.9E+01 Ligw Groundwater Darcy velooky (emfyri S6E+pT
1] Soll 1o Skin adherance fector 1 Uighw s Groundwatar Transpon veloeity {omir)
AAFS Age adjustmant on 5ol ingeson FALSE FALSE Ks Saburalid Hydraubie Combucsvily{omie) 7 6E-03
AAFd Agie adjesimend on shin surface arma FALSE FALSE prad Growndwater Gradien| {emiom) 1.2E-D2
e Usa EFA lax dats for alr jor PEL based) FALSE Sw Wi of groundwater Source Jane [em)
gwMCL? Usn MCL a5 saposuns Bmil in grooncwader? TRUE =4 Depit ol growiidwaer sauive Tons (om)
BC Riodegradation Capauity (mgiL)
Ba37 is Bioationustion Considared TRLUE
whl i Efwaibve Porasiy in Wiaksr. Baanng Unit JBE-O1
foc.am Fracton orgams carbon in waber-baaring uni F.OE-0
Matriz of Exposed Persons to Resldential Commercislbmdusttal
Camplels Exposure Palhways Chroanle Canstrein Sl Dafindiion (Units) Walus
Sroundwaler Paihways: he Capiary rone thickness {om) LOE+Q1
W Giipuishwiarter Ingestion TRUE FALSE W Vatlone pane (hickiess {om) ERE+D2
GW Winkalilzation 2 Ouldeodge Ar FALSE TRUE ha Sod densiy (glerma) 17
GWhb Wapor inrusion so Bulidings FALSE TRUE foc Fraction of arganic casbon in vadoss nons oo
Sail Pathways phl Sod porgsy In vidoba 7o 038
EXY Viodaliles from Sulvsuriice Soils TRUE TRUE Ligw Dapih lo groundwiler jom) E1E+Q2
S5 Volaiiles @ Fariculdse Inhalation FALSE FALSE FALSE L Dapih 1o top of aletied sail (em) I0E+03
B5d Direc] igestion and Dermal Conlact FALSE FALSE FALSE Laubs Thickness of affecied submurtace solls (em) ApE+03
51 Lenching 1o Groundwater froim all Solls TRUE FALSE pH Soiligroundwion pi 05
Sh Intrusion to Buildngs - Subsurtsos Soits FALSE TRUE caplilary vadous o
phiw Valumedtric waler conlent 0,042 [ R} - F]
phe.a Valumelric air content 0030 026 0.28
Bailiding Diefinitions [Units) R [~ reial
Lis Badlding wolume/ana ratio (om) 20E+02 ADE+D2
|Malriz of Receptor Distance Residontial Cammerclallndunirial ER Bullidng air exchange rats (82-1) 1 4E-04 23504
and Location oa-or offsite Distance On-Site Distance Cin-Site Lerk Fatndation crack thickness {(om) 1.5E+81
ola Fonmdation crack fraction [
Gw Grounchsatar recegdar (Crm} 1 2E+04 FALSE 12604 FALSE
14 Inhalalion receplor |om) 1.5E+03 FALSE TRUE
Disporsiva Transport
|Mutriz of Paramalers  Definition (Uniks) Rasidential  Comrmeicial
Targe! Riska Individual Cumilative Growmdwaler
ot Longiidinagl depersion coafficient (cm) 1IE 3
TRab Targel Risk |cliss ALH carmmnogans) 10E-06 ay Tranzvema disperion cosfclen! jam) 4002
TRe Targel Risk (dass C carcinogens) 1.0E-05 ar Warlical disporsion coefficiem (erm) B 1E+D
THO Targe! Hezssd Qualssm 1.0E+C0 Vapar
Cipal Caleulation Option (1, 2, o 3) 2 doy Teanawerss dispeion coefficen) jom) 1 HE=02
| Timr RECA Tier 2 ey Maiilcal gsparsion cosfficisnt (em) 1. 2E+02
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RBCA SITE ASSESSMENT Tier 2 Worksheet 8.3
Sile Mame: Fmr Beacon #574 Completed By: 0. van Dam .
Site Lacation: Castro Valley, CA Date Completed: 12/3/1996 1of 1
TIER 2 BASELINE RISK SUMMARY TABLE
BASELINE CARCINOGENIC RISK BASELINE TOXIC EFFECTS
Risk Toxicity
Limit(s) Limit{s)
Individual COC Risk Cumulative COC Risk | Exceeded? Hazard Quotient Hazard Index Exceeded?
EXPOSURE Maximum Target Total Target Maximum | Applicable Total Applicable
PATHWAY Value Risk Value Risk Value Limit Value Limit
AIR EXPOSURE PATHWAYS
Complete: 4 BE-8 1.0E-6 | 46E-8 N/A (| 1.2E-2 1.0E+0 1.2E-2 N/A O

GROUNDWATER EXFPOSURE PATHWAYS

Complete: 3.1E-20 | 1.0E6 | 3.1E-20 N/A a 4.9E-15 1.0E+0 | 5.9E-15 N/A O

SOIL EXPOSURE PATHWAYS

Complete: 0.0E+0 | 1.0E-6 | 0.0E+0 N/A O 0.0E+0 1.0E+0 0.0E+0 N/A O

CRITICAL EXPOSURE PATHWAY (Select Maximum Values From Complete Pathways)

4 6E-8 1.0E-6 | 4.6E-8 N/A . 1.2E-2 1.0E+0 1.2E-2 N/A O

Seriall G-248-KIX- Software; GS| RBCA Spreadsheet
© Groundwaler Services, Inc. (GSl), 1995. All Rights Reserved Version: v 1.0
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RBCA SITE ASSESSMENT Tier 2 Worksheot 5.3
Site Name: Foe Beacon 8574 Completed By: D. van Dam
Site Location: Casiro Valley, CA Date Compleled. 12431096 1QOF 1
Target Risk (Class A & B} 1.0E-6 H MCL exposure imit? Caleulation Oplion: 2
GROUNDWATER SSTL VALUES Target Risk {Class C} 1 0E-5 8 PEL exposure limit?
Targel Hazard Quatient 1 0E+0
SSTL Rasulls For Complels Exposure Patlhways ["=™ f Complata)
Ropresoniative S5TL
Concentration Groundwaler Yedatilization Groundwater Volatilization | Applicabls | Exceeded
CONSTITUENTS OF CONCERN X Grountwaler Ingestion X o bndoor Alr Yy X ta Qutdoor Al SETL ? Required CRF
fesidentizt) | Commardiat | RogulalorgMCL): | Residentisl’, |  Commerciat fesidentini | Commercial
CAS Mo. Mame fmgfL) 400 Imed frn-sila) 400 e (| {on-sie) {on-sde} {PEL) fon-2lg) {oer-ie) (PEL) {mgiL =W |f yes | Cnly if “yes” laff
71-43-2|Benzena 3.2E+0 >Sol ) | NA >Sol NA /| | 7.5E+2 ) NA >Sol 756+2 | O <1
100-41-4 |Ethylbenzens 5.6E-1 =Sal NA, >Sol A >Sol NA =50l »5ol O <1
108-88-3| Toluane 7.7E-1 >S50l NA >Sol HA =Sl NA >Sol =Sol O <]
1330-20-7 | Xylene (mixed isomers) 28E40 =Sol NA, >Sol NA >Sol NA >Sol >Sol ] <1

© Groundwater Services, Inc (GSI), 1995, All Righis Reserved
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RBCA SITE ASSESSMENT

St Name. Frw Beaoon 8574

Completed By, D, van Dam

G N @ = = = .

Tier @ Worksheol 5.2

Site Location: Castro Valley, CA Diale Corngleted: 134371996 10OF 1
Targel Risk {Class A & B) 1.0E-6 B MCL exposure limil? Calculation Option: 2
SUBSURFACE SOQIL SSTL VALUES Target Risk {Class C} 1.0E-5 B PEL exposure limit?
|‘I'-“ AFT BGS} Target Hazard Quolient 1 0E+0
S5TL Resuhis For Camplets Exposure Patlrwiays ("' if Compleie)
Roprasentative 55TL
Concentration Soll Viotalilizatkon 1o Saill Volalileation 1o Applicatie Encoadad
CONSTITUENTS OF CONCERN X Soil Leaching 1o Groundwaler X Irdoor At X Ouddoor Al 571 ? Requirad CRF
Readentnd | Commesciol | Regulalony{MCL) Hesdemis Commaercial FAssigenial Commicial
CAS Mo. Nama {mgfkg) A0 fpat {on-slla) 400 feel {an-silm) {owi-salm) (PEL) 50 |l (PEL) (oe-aile) {mgig) =l i yes| Only if "yes® Init
71-43-2|Banzens 7.3E4 >Res NA ~Res NA 1.2E42 1,6E+1 *[es 1.6E+1 O <1
100-41-4|Ethylbenzene 6.5E-1 >Res NA >Res NA ~Res >Res >Res >Res 0 <1
108-88-3| Toluene 1.5E+0 >*Res WA =Res M =Res =Res =Heas >Res ] <1
1330-20-7 | Xylene (mixed lsomers) 6.4E+0 >Res NA =Res MA >Ras >Res >Res >Res O <1
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