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EXECUTIVE SUMMARY

-
- i

In August 1989, three gasoline underground storage tanks (USTs) and one undergroundiwaste oil
tank were removed from the Harbert Transportation site located at 19984 Meekland Avenue in
Alameda County near Hayward, California. Subsequent investigations indicated the presence of
petroleum hydrocarbon and volatile organic compounds (VOCs) in soil and groundwater Jnt the site.
This report presents AGI Technologies' (AGI) development of site-specific risk—based‘ soil and
groundwater cleanup standards for the site.

Cleanup standards were developed for the Harbert Transportation site using existing tc»{icological
data of specific chemicals found at the site to determine the risk posed by these chemicals to human
health and environmental resources. Based on the exposure assessment and calculated Hsks, soil
and potential groundwater cleanup standards were established for the site. The basic ass‘hmptions
used in the risk assessment include: ‘

¢ Onsite commercial use is the scenario used.

¢ Surface infiltration and the proximity to underground storage tanks, sewer sysgems, and

drainage systems precludes shallow zone water from being used as drinking water}.

!

e Domestic water needs are sufficiently met by three water districts in the area.

\
Total petroleum hydrocarbons (TPH) detected in subsurface soil samples were charact}erized as
gasoline (TPH-G) and diesel (TPH-D). Benzene, ethylbenzene, toluene, and total xylenes (BETX),
1,2-dichloroethane (1,2-DCA), TPH-G, and TPH-D were consistently detected in wells near the
former USTs. These same compounds were also consistently detected in three on-site downgradient

wells at concentrations of one-half to an order of magnitude lower than in the source ar a wells.

Potential receptors were evaluated by screening chemical concentrations found at the sif-re against
promulgated standards and risk-based concentrations protective of human health. Chemicals whose
maximum detected concentrations exceeded one or more screening criteria were termed ¢hemicals

of concern (COC).

Based on AGI's evaluation, toluene is the only COC in surface soil (0 to 5.5 feet belmkr ground
surface). BETX, 1,2-DCA, TPH-G, and TPH-D are considered COCs in subsurface s%il (5.5 to
approximately 27 feet below ground surface). BETX, 1,2-DCA, TPH-G, TPH-D, and|lead are
considered COCs in groundwater. :

Potential cleanup levels for the COCs in each medium were compiled from risk-based conce}:ntrations
calculated according to the various exposure pathways and regulatory levels. '

In surface soils (0 to 5.5 feet below ground surface), no cleanup concentration was determined
because the maximum concentration of toluene detected in all samples was below the published
risk-based concentration selected as the cleanup level. In subsurface soils, a cleanup congentration
of 0.118 milligrams per kilogram (mg/kg) was determined for benzene. No subsurface soil cleanup
concentration was determined for ethylbenzene, toluene, xylenes, and 1,2-DCA giverq that the

X
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maximum concentrations detected were below the published risk-based concentration se*ected as
the cleanup level. A subsurface soil cleanup concentration of 1,000 mg/kg was selected for TPH-G
and TPH-D using an interim regulatory approach for determining soil cleanup levels. 1 .

In groundwater, a cleanup concentration of 3.82 milligrams per liter (mg/L) for benzene was
determined. No cleanup concentrations were determined for ethylbenzene, toluene, xylenes, and
1,2-DCA since the maximum concentrations detected for these constituents were below the published
risk-based concentration selected as the cleanup level. ‘
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1.0 INTRODUCTION

This report presents AGI Technologies' (AGI) development of site-specific risk-based soil and
groundwater cleanup standards for the former Harbert Transportation site located at 19984
Meekland Avenue in Alameda County near Hayward, California. This report is presented on behalf
of Harbert Transportation, formerly of Hayward, California. ‘

1.1 REGULATORY FRAMEWORK

Regulatory oversight for the Harbert Transportation site is provided by Alameda Countﬁr Health
Care Services (ACHCS). The technical basis for establishing cleanup standards using risk-based
procedures is provided in the following documents:

e United States Environmental Protection Agency (EPA), Risk Assessment Guidance for Sirlperfund,
Human Health Evaluation Manual, Part B: Development of Risk-Based Preliminary Remediation Goals

(EPA, 1991a).

e EPA, Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Mari:,ual, Part
A, Interim Final, (EPA, 198%a). ‘

e EPA, Soil Screening Level Guidance, (EPA, 1994c).

e American Society for Testing and Materials (ASTM), Emergency Standard Guide for R‘ﬁ'sk-Based
Correction Action Applied at Petroleum Release Sites (ASTM ES 38-94, 1994). ‘

e California Regional Water Quality Control Board (CRWQCB), LUFT Field Manual, (CSWRCB
1989). ;

o CRWQCSB, Screening Levels for Petroleum-Impacted Sites (CRWQCB, 1994).

1.2 TECHNICAL BASIS
The technical basis for development of risk-based cleanup standards includes work perfot'med by
AGI and others for Harbert Transportation. A formal Remedial Investigation (RI) has %llot been

performed for the site, but several environmental assessments and site characterizations have been
conducted. These are summarized in the following reports:

o Applied GeoSystems, Subsurface Environmental Investigation (July 1986).
e CTTS Inc., Phase II Report for Durham Transportation (November 1990).

¢ CTTSInc., Well Abandonment and Groundwater Water Monitoring Well Installations banuary
1990). |

e CTTS Inc., Report for Additional Well Installation (April 1991).
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|
e CTTS Inc, Work Plan for the Delineation, Containment and Remediation of $oﬂ and
Groundwater Contamination (November 1992), :

e AGI Technologies Quarterly Groundwater Monitoring Report (September 1994 and IFebruary
1995). ‘

While data gaps remain for full implementation of remedial action, data collected to date i , in our
opinion, adequate to generally characterize the primary contaminants and their distribution, and to
identify and evaluate the most likely remedial actions. |

1.3 RATIONALE |
|

The risk-based approach presented in the following sections uses existing toxicologjical data of site-
specific chemicals to determine the risk posed by these chemicals to human health and envﬁonmen—
tal resources. Based on the exposure assessment and calculated risks, soil and groundwater cleanup
standards are established for the site. Basic assumptions used in the risk assessment are presented

below:

» The site will be designated for commercial use.k) alsd

¢ Surface infiltration and the proximity to industrial contaminant sources, sewer systems, and
drainage systems precludes shallow zone water from being used as drinking water. [The only
designated beneficial use of shallow groundwater in the vicinity is for industrial and jrrigation
applications.

e Domestic water needs are sufficiently met by three water districts in the area. :
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2.0 STUDY AREA DESCRIPTION

The site is located in an unincorporated area of Alameda County near the City of Haywarl}d, at the
northeast corner of Meekland Avenue and Blossom Way intersection, as shown on Figmjles 1 and
2. During the 1940s and 1950s, the subject site operated as a family-owned service station. Harbert
Transportation purchased the site in the 1960s and operated it as a vehicle fueling and maintenance
facility until 1986. In 1986, Durham Transportation of Austin, Texas purchased the property from
Harbert Transportation and operated the site as a fueling and maintenance facility until 1!989.

In August 1989, three gasoline underground storage tanks (USTs) with capacities of 4,000, 5J000, and
6,000 gallons and one 5,000-gallon waste oil UST were removed. The locations of these tanks are
shown on Figure 3. Subsequent investigations have indicated petroleum hydrocarbon and volatile
organic compounds (VOCs) are present in soil and groundwater at the site. Based on the results
of site characterization activities, 10 groundwater monitoring wells were installed in 1989%1@ 1993
to monitor groundwater elevation and water quality. Groundwater monitoring, which began in
1989, is currently being conducted on a quarterly basis at the site. Historical analytical chemistry
results from soil and groundwater samples are summarized in Tables 1 and 2, respective}y.

The site is bounded by single-family homes to the north and east, Meekland Avenue to the west,
and Blossom Way to the south (see Figure 2). An apartment complex is located west of the site
across Meekland Avenue. Small businesses occupy three corners of the four-corner intersection
formed by Meekland Avenue and Blossom Way. These businesses are located south, west, and
southwest of the site and include a trading store, liquor store, and auto repair shop. Both/the auto
repair shop and liquor store locations were previously occupied by gas stations. |

In March 1990, existing structures at the site were demolished and removed. Currently, ttle site is
fenced on all sides and contains no structures. The ground surface is covered with concrete except

where previous excavations were located to remove the USTs and associated piping.

Underground utilities at the site are likely to consist of water, sewer, and decommissioned Electﬁcal
power lines. Underground piping associated with former USTs has been removed. | Off-site
underground utilities are likely to consist of water, sewer, storm, telephone, cable, and J;alectrical
lines. !

2.1 REGIONAL AND LOCAL LAND USE

Regional land use in the area can be split into four categories:

residential

commercial

industrial

undeveloped open spaces

¢ & o @
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Land use in the area is a mixture of residential, commercial, and industrial sites, with the majority
of residences located east of Interstate 880. Commercial development consists of transportation
facilities, shopping complexes, and service industries. Major industrial areas are generall located

near Interstate 880 and the Southern Pacific Railroad, which runs north to south adjaceélt to the
interstate. !

Land use surrounding the site is mixed residential and commercial and has been zoned a%s CN—a
commercial neighborhood business district—since 1961. The area has been zoned to remain this way

through the year 2000.

|
2.2 CLIMATE |
The local area exhibits a Mediterranean climate, which features winter rains and summer Hryness.
Winter rains are from frontal storms generated in the northern Pacific Ocean. Most precipitation
occurs during the months of November through March. Average annual rainfall for the City of
Hayward is approximately 21 inches. The 100-year storm is capable of producing up to 5 inches of
precipitation in a 24-hour period. '
I
|

2.3 DOMESTIC WATER SUPPLY |

|
Drinking water is supplied by East Bay Municipal Utility District (EBMUD), Hayward W#ter, and
the Moreland Mutual Water District MMWD). EBMUD water is imported from the Mokulume
River system, with additional contributions from the EBMUD reservoir network located ini:;he East
Bay hills. Hayward Water is supplied by San Francisco Water Department, which imports water
from Hetch Hetchy Reservoir. MMWD water is supplied by groundwater pumped from the Lower

Zone Aquifer located near Chabot College in Hayward, approximately 5 miles southwest of the site.
‘.

i
2.4 SITE GEOLOGY :

Soils in the area generally consist of a mixture of gravels, sands, and clays that were dep isited on
the San Leandro and San Lorenzo alluvial cones west of the Diablo Range. The soils are pliocene-
pleistocene to late pleistocene in age and extend to depths ranging from 300 to 800 feet below
ground surface (bgs). In general, the particle size and bed thickness of the alluvium decrease
westward toward San Francisco Bay. |

and extends from just below the asphalt surface to approximately 4 feet bgs. Underlying the fill are
unconsolidated, fine-grained alluvial and floodplain deposits extending to 45 feet bgs, the maximum
depth explored at the site. These deposits are derived from the Diablo Range located 2 miiles east
of the site and consist primarily of silty clays and clayey silts with interbedded lenses of shty sand
and gravel 3 to 4 inches thick.

Three to four feet of fill overlies native soils at the site. The fill consists of clay, sand, an'% gravel,




2.5 LOCAL HYDROGEOLOGY

Aquifers in the local area are divided into two zones, Upper and Lower. The Upper Zone is located
from ground surface to approximately 400 feet bgs. The Lower Zone is located 400 to 800 feet bgs.
The Upper Zone aquifer sequence contains four separate water-bearing deposits derived from the
San Leandro and San Lorenzo Creeks. These deposits are known as the Shallow, INewark,
Centerville, and Fremont Aquifers. The Newark, Centerville, and Fremont Aquifers ccimsist of
discontinuous beds of sand and gravel which extend westward under San Francisco Bay|and are

capped by confining layers of clay. |

Shallow Aquifers typically occur at depths ranging from ground surface to 50 feet bgs, These
aquifers have limited areal extent and generally occur under perched conditions, although some are
confined by thin beds of clay. Groundwater recharge to these aquifers is by infiltration 0r|rainfa]1,
irrigation, and streamflow, with yields generally less than 35 gallons per minute (usua!lly only

sufficient for irrigation purposes).

Groundwater monitoring data collected from the site indicate groundwater elevations are| highest
in the spring and lowest in the fall. Since April 1991, groundwater elevations at the site have ranged
from approximately 24 to 31 feet above Mean Sea Level (MSL). The highest groundwater elevations
were encountered at the site in 1993. The lowest groundwater elevations were encountered in
December 1991. Calculations using data collected from quarterly monitoring performed a{; the site
have continually shown groundwater flow to be westward toward San Francisco Bay. ‘
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3.0 DEVELOPMENT OF SITE-SPECIFIC RISK-BASED CLEANUP STANDAJ#{DS

|
Cleanup standards were developed for the Harbert Transportation site using health risk as the
primary focus. For each chemical, a concentration that does not threaten human healt‘l: or the
environment was estimated using conditions specific to the site, For individual cancertcausing
chemicals (carcinogens), a concentration was estimated so that the target risk level (a person'iE chance
of developing cancer during a lifetime of consistent exposure to a hazardous chemical) does not
exceed ten-in-a-million (1 x 10%). For a commercial scenario, this level is sufficient to ensure that
the cumulative risks are within the 10* to 10°® range for all chemical/pathway combinations (EPA,
1994a). Levels for noncarcinogens must be below that which could cause an adverse hea]with effect
in humans, nominally set at a hazard quotient (HQ) of 1. The potential for additive effects of
noncarcinogenic chemicals that have the same toxic end-point or mechanism of action was

considered. ‘
The following documents formed the basis for development of risk-based concentrations: }

e ASTM's Emergency Standard Guide for Risk-Based Corrective Action Aiaplied at Petroleurﬁ Release
Sites (ASTM, 1995) !

e EPA's Risk Assessment Guidance for Superfund, Human Health Evaluation Manual,i Part B:
Development of Risk-Based Preliminary Remediation Goals (EPA, 1991b) 1

Risks were calculated following the equations and guidance of EPA’s Risk Assessment Guidance for
Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final (198%) using tandard
default exposure parameters. The California Water Resources Control Board’s LUFT Fie Manual
(CWRCB, 1989); and its interim approach during revision, Screening Levels for Petroleum Impacted Sites
(CRWQCB, 1994); EPA's Soil Screening Level Guidance (EPA, 1994c); and other docume*ts were
consulted for readily available cleanup levels that matched conditions at the site. i

3.1 SUMMARY OF ANALYTICAL DATA

Various investigations have taken place at the Harbert Transportation site over the last‘ 6 years.
Sampling and analytical methods as well as detection limits were generally consistent between
investigations. Use of the historic data in conjunction with current data allows us to evaluate

seasonal patterns as well as changes in concentration over time, !
|

Tables 1 and 2 summarize historical soil and groundwater data for the Harbert Transportation site.
These data are discussed below.,

3.1.1 Surface Soil

Samples from the 0 to 5.5 foot depth are considered representative of surface conditions. iToluene
is the only compound positively detected in samples from 0 to 5.5 feet in depth. It was dej'tected in
each of the four samples taken from this depth range. ‘
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3.1.2 Subsurface Soil

Table 3 shows the frequency of detection for chemicals in subsurface soil. Benzene, ethylbenzene,
toluene, and xylenes (BETX) were detected at a frequency greater than 50 percent in soil at depths
between 5.5 and 45 feet (termed subsurface). The majority (two-thirds) of the detections for benzene,
ethylbenzene, and xylenes were at depths of 20 feet or greater. Half of the detections for toluene
were at depths of 20 feet or greater. 1,2-Dichloroethane (1,2-DCA)) was detected in 23 pt.ercent of
the subsurface samples analyzed for it, with 75 percent of those detections at a depth of 20 feet or
greater. Trichloroethylene (TCE) was detected in one subsurface sample (34 total analyses), for a
detection frequency of less than 3 percent. Tetrachloroethylene (PCE) was not detected #n any of
the 35 gasoline analyses of subsurface soil. |

|

Total petroleum hydrocarbons (TPH) detected in subsurface soil samples was characterized as
gasoline (TPH-G) and diesel (TPH-D). The laboratory reported that the diesel componentr sembled
weathered gasoline as opposed to the heavier diesel components. Weathered gasoline is comprised
mostly of hydrocarbons in the C7 to C12 range because the lighter hydrocarbons (C1|to C6 of
gasoline) have evaporated. Weathered gasoline could be interpreted as diesel on a chromatogram
because diesel fuel generally consists of hydrocarbons in the C10 to C20 range, which would overlap
with the carbon range in weathered gasoline. There are no records of diesel storage on site;
therefore, the laboratory's interpretation of the results appears valid. Weathered gasoline has
significantly different properties than unweathered gasoline and is therefore considered Sfaparately

when risk-based factors are calculated. !

TPH-G was detected in 46 percent of the subsurface samples analyzed for this compound. Of those,
63 percent were at or below 20 feet in depth. TPH-D was detected in 26 percent of the subsurface
samples analyzed, with 70 percent of the detections at or below 20 feet. !

|

3.1.3 Groundwater

Table 4 presents the frequency of detections for each chemical in each well and the total for the site.
BETX, 1,2-DCA, TPH-G, and TPH-D were consistently detected in wells in the source aregs: MW1
and MWS5 located near the former USTs, and MWY located near the former waste oil tank. These
same compounds were also consistently detected in the three on-site downgradient wells (MW3,
MW6, and MW9) at concentrations of one-half to an order of magnitude lower than in the source
area wells. Monitoring well MW11, located approximately 70 feet off site in a directly dow. gradient
flow path, had concentrations of benzene, ethylbenzene, TPH-G and TPH-D at an |order of
magnitude lower than MW3, MW6, and MW9. Ethylbenzene and toluene were detected only once
in MW11 and 1,2-DCA was not detected at all. Concentrations of BETX, 1,2-DCA, TPH-G, and TPH-
D detected in monitoring well MW10, located approximately 90 feet off-site and slightly west of the
presumed downgradient flow path.

|
Lead in groundwater was not consistently analyzed; however, it had a 75 percent frequency-of-
detection (six detections out of eight total analyses) in those samples analyzed for lead.
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Trichloroethylene was detected in one analysis (from MW-4) out of 86 from the wells on-site. PCE
was detected in three on-site wells, including upgradient well MW8, MW8 and MW7 display a
consistent pattern of PCE detections and concentration (see Table 2). PCE was detected once in
MW?9 out of 10 analyses. :

3.2 CHEMICALS OF CONCERN |

The general methodology for development of risk-based cleanup standards involved compiling site-
and chemical-specific information and evaluating possible adverse effects associated with potential
receptor exposure to contaminated media. Evaluation of potential receptors comprises s eening”
chemical concentrations against promulgated standards and risk-based concentrations prcﬁ;ctive of
human health. Chemicals whose maximum detected concentrations exceed one or more screening
criteria are termed contaminants of concern (COC). Other contaminants are not considered further.

Toluene was the only COC detected in surface soils and, as such, is the only COC for surface soils.
BETX, 1,2-DCA, TPH-G, and TPH-D are considered COCs in subsurface soil. TCE is not included
as a COC because it has a low frequency of detection (3 percent). PCE is not included as a COC
because it was not detected in any soil samples taken, regardless of location or depth. |

included as a COC because it has a low frequency of detection (1 percent). Given the groundwater
hydrology and the absence of PCE in soil, it appears that PCE is present in upgradient groundwater
and has migrated on site._rrmegefg_;g‘_BCEjs.not considered a COC in groundwater for t‘i is site.

00 «a W Qw@WL—/U—W’J}I

3.3 BENEFICIAL USE SUMMARY

BETX, 1,2-DCA, TPH-G, TPH-D, and lead are considered COCs in groundwater. Td{“E is not

|

The site is designated by the City of Hayward as industrial property and has a history of cd'fntinuous
industrial use. The site was first developed for industrial use during the 1940s. Prior to that time,
the property was undeveloped. The surrounding area consists of mixed industrial an limited
residential use. According to the City of Hayward Planning Department, the land use and zoning
are unlikely to change in the future.

EBMUD and Moreland Water provide all residents and businesses with potable water. The newest
domestic groundwater supply well is located approximately 5 miles from the site. Alameda County
Flood Control and Water Conservation District (ACFCWCD) indicated that there are three irrigation
wells within a 5-mile radius of the site. ACFCWCD has stated that the shallow zon}e aquifer

(approximately 27 to 50 feet bgs) should not be used for potable supply.

Groundwater is not used as a source of drinking water. The highest beneficial use is irr4gation.
3.4 RECEPTOR SURVEY AND POTENTIAL EXPOSURE ROUTES i

Potential exposure routes for COCs in surface soil, subsurface soil, and groundwater were
considered for adult workers (Table 5). Interactions between these media such as COC migration
from subsurface soil to groundwater through leaching is also considered.

Future use of this site is likely to be commercial and future receptors likely to be adul%‘workers.

8-
|
i
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Toluene is the only COC in surface soil. Workers are likely exposed through ingestion of soil and
inhalation of emissions. Dermal absorption is not considered a complete pathway for toluene
because of its volatility. Volatiles in soil are more likely to dissipate into the atmosphere than be

absorbed through the skin (EPA, 1992a). |

Workers are not expected to have direct exposure to subsurface soil. The only potential exposure
route is through inhalation of volatilized COCs (BETX and 1,2-DCA). These compounds could
volatilize from subsurface soil to ambient air or to soil gas which then can accumulate inside
buildings. BETX and lead are commonly detected in ambient air. Sources of the COCs range from
industrial use and auto exhaust to dry cleaning and household cleaning products. The national
indoor background concentration range for volatiles is presented in Table 6 (ASTM, 1991%),

Worker exposure to groundwater would be from inhalation of volatilized COCs which have
accumulated inside a building. As with subsurface soil, the potential exists for vertical migration
of volatile COCs in groundwater. Lead, however, is not a volatile COC, does not have # roufe of
exposure to the adult worker, and is not further considered. ‘

3.5 RISK-BASED CONCENTRATIONS

A risk-based concentration is the concentration of an individual chemical, using r%asonable
maximum exposure (RME) conditions, that would result in a: |
|

|

o 1 x 10° excess lifetime cancer risk if the chemical is classified as a carcinogen. !

¢ Hazard quotient of 1 for a chemical that results in a noncarcinogenic effect. }‘
Risk-based concentrations were calculated only for those chemicals that exceed the “target risk” for
a specific exposure pathway using the average detected concentration of the chemical in the media
under consideration and equations presented in EPA's Risk Assessment Guidance for Superfund, Volume
1, Human Health Evaluation Manual (Part 3), Interim Final (EPA, 1989a). ‘:

Risk-based concentrations were adjusted for noncarcinogens to account for exposures to multiple
chemicals. Adjustments are necessary to ensure that total noncarcinogenic risk presented by sife
exposures following cleanup will not exceed a hazard index of 1.0 for noncarcinogenic substances
producing the same toxic response. T

3.5.1 Compilation of Toxicity Information

The toxicity factors of chemicals detected in soil and groundwater were compiled from EPA's
Integrated Risk Information System (IRIS) (EPA, 1994a) and the Health Effects Assessment Summary
Tables (HEAST) (EPA, 1994b). Target organs and toxic end points are identified for edch COC.
Table 7 lists toxicity information, where available, for each COC.

The toxicity values presented in Table 7 for TPH-G and TPH-D are provisional and wer# derived
by EPA (EPA, 1992b). These values were used as opposed to a “reference compound or sirrogate”
approach because of the need for component chemical group data (number of carbon atoms in each
component group such as the alkanes, cycloalkanes, alkenes, and aromatics) to characterize toxicity

using reference compounds (MDEP, 1994). Surrogate compound data are not available for this site.
|

s
| |
|
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Further, Heath, et al. {1993) recommends that surrogate selection be site-specific and states that the
selection of surrogates can vary the outcome of the risk estimates by over 10 orders of magnitude.
Therefore, in order to obtain a consistent estimate of risk, the toxicity values derived by EPA from
whole product studies were used. MDEP (1994) reports that the use of EPA-derived provisional
toxicity values compares favorably with the use of reference compounds; the risks generated with
EPA's values were an order of magnitude more conservative than with the reference compound
approach (MDEP, 1994). Risk from BETX and TPH-G were quantified separately.

3.5.2 Estimation of Risk and Development of Risk-Based Concentrations

Risk-based concentrations were developed using the exposure routes shown in Table 5. Ri:sk—based
concentrations are shown in Table 8. .

Surface Soil : Exposure to COCs in surface soil is possible through ingestion of toluene (a
noncarcinogen) in surface soil and inhalation of toluene emissions from surface soil. Risk from
ingestion of toluene is estimated since a risk-based concentration was not available in theiterature.
Table A-1 (in Appendix A) provides a sample calculation for this pathway. The risk-based
concentration for ingestion of surface soil was found to be 408,000 mg/kg, which is greater than the
maximum concentration found onsite.

The risk-based concentration for inhalation of toluene emissions from surface soil required (%‘quations
estimating volatilization of toluene from surface soil. These equations (Table A-2 in Appendix A)
are used by EPA (1994c) to calculate a soil screening level for the inhalation pathwa - These
equations are only valid if the calculated chemical concentration in soil using a volatilization factor
is less than the calculated chemical concentration at which the soil pore water is saturate}d. If the
calculated soil concentration using the volatilization factor is greater than the soil saturation
concentration, the soil screening level is set equal to the soil saturation concentration. Since this is
the case for toluene, the soil screening level is set equal to the soil safuration concentration of 150
mg/kg. This concentration also exceeds the maximum concentration found onsite. An example of
a screening level calculation for a carcinogenic contaminant is shown in Table A-3. This calculation
uses default parameters for a commercial/industrial scenario and chemical specific data for iBenzene.

@?Fsurface Soil : Exposure to COCs in subsurface soil could only occur if volatile COCs (BETX and
v2-DCA) are released from soil as soil-gas, migrate vertically through soil, enter a building through
cracks in the foundation, accumulate inside the building, and are inhaled by workers. Concentra-
tions of volatile COCs inside the home were estimated using the Standard Guide for Risk-Based
Corrective Action Applied at Petroleum Release Sites (ASTM, 1995). Table A-4 shows AS’ﬁ&-based

volatilization factor formulas. !

The ASTM methods were used to calculate volatilization factors (VF) for chemical transport from
groundwater, through the vadose zone, and through foundation cracks into a basement. For
transport of a carcinogenic or noncarcinogenic COC from subsurface soil to a basement:

RBSLS = RBSLA]R/VFSESP ‘ [1]

where RBSL, is the risk-based screening level (RBSL) for the COC in soil, RBSL,y;, is the isk-based
screening level for the COC in air, and VFgy is the volatilization factor for COC trans?sort from
subsurface vadose zone soil to an enclosed space (i.e., a basement). Equations shown hesﬁe do not
include unit conversion factors; however, these factors were used in calculations. RBSL,,; was

-10-
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calculated differently for carcinogens and noncarcinogens. For carcinogens, benzene and 1,2-
dichloroethane, RBSL,;, were based on 1 x 10°* excess individual cancer risk and were calculated as

follows: —

RBSL,; (cancer) = 1 x 10°/CPF/LDI 2]

1
where CPF is the carcinogenic potency factor (Table 7) and LDI is the lifetime daily intake rate
calculated to be 0.007 m*/kg-day (Table 5). The RBSL for 1,2-dichloroethane was ¢ lculated
similarly. |
For noncarcinogens, toluene, ethylbenzene, and xylenes, RBSL,; were based on a hazard iquotient
of 1 and were calculated as follows: |

RBSL,,, (noncancer) = RED/CDI @

where RfD is the toxicological reference dose (Table 7) and CDI is the chronic daily inll;ake rate
calculated to be 0.196 m*/kg-day (Table 5). . i

The volatilization factor, VFygp, in Equation (1] is defined (ASTM, 1995) as a functioh of the
parameters in Table 9. The parameters in Table 9 are based on default parameters in the ASTM
protocol, results of field investigations, or data from the literature. COC-specific parameters are
listed in Table 10. The value for py (1.5) was based on typical clayey soil bulk densities (Brady,
1984). 1

Tables A-5 to A-9 show results of these calculations yielding risk-based concentrations 1ﬂ vadose
zone soil. Table 11 shows the noncarcinogenic hazard quotients and excess lifetime canler risks
based on averaged soil concentrations of BETX and 1,2-DCA. |

|
Risk-based concentrations for TPH-G and TPH-D could not be estimated because of thé lack of
physical/chemical parameters to describe these mixtures. Cleanup concentrations for these
compounds were taken from the Regional Water Quality Board's Screening Levels for Betroleum
Impacted Sites (CRWQCB, 1994), which provides an interim approach for determining soil|cleanup
levels. These interim cleanup levels, reported in Table 8, assume depth to groundwater is
approximately 30 feet and that groundwater is not used as a source of drinking water.

Groundwater: Constituents in groundwater identified as volatile may also be released as soil-gas
and migrate vertically through cracks in a foundation and accumulate inside a site building.
Concentrations of volatile COCs inside a building were estimated using ASTM methocis as for
subsurface soil. i

For transport of a carcinogenic or noncarcinogenic COC from groundwater, through subsur!face soil,
into a basement,; the risk-based screening level for water is:

RBSL,, = RBSL,/ VFygse BT

\
where RBSL,, is the risk-based screening level for the COC in groundwater, RBSL  is the ri k-based
screening level for the COC in air, and VFygs; is the volatilization factor for COC transport from
groundwater, through the vadose zone, to an enclosed space (ie., a basement). The RBSLs for

carcinogens and noncarcinogens were calculated as described above in Equations 2 and 3.
|
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The volatilization factor, VEgg, in Equation [1] is defined (ASTM, 1995) as a function of the
parameters in Table 12. The parameters in Table 12 were determined as previously desqribed for
subsurface soil. |

i
Tables A-4 through A-8 show results of the calculations yielding risk-based concentrations in
groundwater. Table 13 shows the noncarcinogenic hazard quotients and excess lifetime ca*lcer risks
based on averaged groundwater concentrations of BETX and 1,2-DCA.

Risk-based concentrations for TPH-G and TPH-D could not be estimated due to the% lack of
physical/chemical parameters to describe these mixtures. 1

3.5.3 Compilation of Cleanup Levels |

Potential cleanup levels for each medium are compiled in Table 14 from the risk-based concentra-
tions calculated according to the various exposure pathways and the regulatory levels reported in
Table 8. To be protective of public health, the most stringent risk-based concentration s}lould be
chosen as the proposed cleanup level. 1

The use of natural or area background when the most stringent calculated risk-based conc:entration
is below background must be considered. For volatile emissions from subsurface soil or
groundwater that accumulate inside a building, the concentration of benzene indoors that results
in an excess lifetime cancer risk to workers inhaling the air for 8 hours/day, 250 days / y%aar for 25
years is 1.43 ug/ m®. Concentrations in subsurface soil and in groundwater were then estim‘ated that
would result in the release and accumulation of benzene to this level. However, this level js within
the range of national indoor background concentrations for benzene (Table 6). If the benzene
concentration at the high end of the range (21.5 ug/m?) is used to estimate a cleanup conc ntration,
that concentration would be approximately 0.4 mg/kg in subsurface soil and 23 mg/L in

groundwater.

i
Table 14 does not present cleanup levels for exposure routes where a risk-based concentration was
not calculated because the maximum concentration does not present a risk greater than the target
risk level or a literature derived cleanup level was not available.

3.6 COMPARISON OF CLEANUP LEVELS WITH SITE CONCENTRATIONS !

This subsection compares cleanup levels with site concentration data to evaluate the need for further
remediation. |

3.6.1 Surface Soil

The concentrations of toluene in all samples taken from 0 to 5.5 feet are below the literature reported
risk-based concentration selected as the cleanup level.

-12-
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The majority of concentrations of benzene detected in subsurface soil are below the selected cleanup
level. Eleven samples (out of 29 detections and 62 total analyses) had concentrations exceeding the

0.118 mg/kg cleanup level. Samples B3 and MWS3 collected on November 28, 1989 appe

dates, and concentrations are as follows: —

T1-W (8/89) at 12 mg/kg MW3 (11/89) at .44 mg/kg
T3-E (8/89) at 1.9 mg/kg MW3 (11/89) at 0.13 mg/kg
ABW-12-12(12/89) at 0.2 mg/kg MWS3 (11/89) at .54 mg/kg
B1 (10/90) at 1.2 mg/kg MWS5 (8/90) at 9.6 mg/kg
B3 (11/89) at .44 mg/kg MW?7 (10/90) at 0.31 mg/kg
B3 (11/89) at .13 mg/kg MW9 (2/91) at .15 mg/kg
B3 (11/89) at .54 mg/kg MW?9 (2/91) at .18 mg/kg

ar to be

duplicated in Table 1; they are counted once and listed as B3 here:” The sa/\mple locations, sample

N

|
Total petroleum hydrocarbons quantified as gasoline and as diesel were found to exceed the selected

soil cleanup levels of 1,000 mg/kg in two samples. In sample F3, TPH-G was detected‘

at 2,000

mg/kg and TPH-D was detected at 1,300 mg/kg. In sample F6, TPH-G was detectedl at 3,800

mg/kg and TPH-D was detected at 1,300 mg/kg.

3.6.3 Groundwater

Benzene concentrations detected in samples from three wells: MW1, MW3, and MW5 exce
selected cleanup level of 3.82 mg/L. Samples collected through October 1992 in MW1 and |
in MW5 have benzene concentrations that exceed the cleanup level. FHowever,
concentrations in MW3 appear to be decreasing as the only exceedances in this well were
1989 and July 1990.

eded the
une 1993
benzene
in April

TPH-G concentrations detected in samples from six wells (MW1, MW3, MWS5, MW6, MS7, and
MW10) exceeded the selected cleanup level of 12,500 ug/L. As for benzene detections, most samples

from MW1 and MWS5 exceed the cleanup level. In MW6, three samples exceeded clean
from these collection dates: 10/90, 4/91, and 1/93. Samples from MW3, MW7, and M

p levels
10 have

not exceeded cleanup levels since 11/89, 10/90, and 5/92, respectively. Only one sample, taken

from MW1 in July 1992, exceeded the selected cleanup level of 15,000 ug/L for TPH-D.
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Table 1 AGI

- - - I‘ECHNOLOC,IES
Summary of Historical Soil Analyticat Data
Harbert Transportation/Meekdand Avenue
Hayward, California

Do EPATastMethod o
. 8015Modmed PERRCHE O sozo

. Sample | - Date’-- Depth TPH-G TPHD' TPH-MO ,aenzene thylbenzene Toluene- .- Xylenes - .|, TCE:

©'Number - .:'-l'éar’ripledf:?i (tt) T mgikg o mgikg T e e

B-1 06/30/86 20.0 NA NA NA NA NA NA NA NA NA NA
B-2 06/30/86 20.0 NA NA NA NA NA NA NA NA NA NA
MW1 06/30/86 20.0 240 ¢ NA NA NA NA NA NA NA NA NA
TIE 08/11/89 13.0 2.208 NA NA ND 33 59 180 NA NA NA
T1-W 08/11/89 1.0 5.203 NA NA 12 87 83 420 NA NA NA
T2-E 08/11/89 13.0 6.178 NA NA ND 56 68 360 NA NA NA
T2-W 08/11/89 13.0 0.0124 NA NA ND ND ND ND NA NA NA
T3-E 08/11/89 13.0 2.857 NA NA 1.9 36 ° 17 220 | NA NA NA
T3-W 08/11/89 13,0 ND NA NA ND 0.013 0.026 0.11 NA NA NA
T4 08/11/89 7.5 ND ND NA ND 0.012 0.03 0.14 NA NA NA
B3 1112889 205 ND NA NA 0.13 ND 0.022 ND 0.2 ND ND
B-3 11/28/89 255 52 NA NA 0.44 0.2 0.48 0.93 ND ND ND
8-3 11/28/89 30.5 23 NA NA 0.54 0.21 0.188 0.4 ND ND ND
B-4 11/28/89 15.5 ND NA NA 0.02 0.013 0.019 ND NA NA NA
B-4 11/28/89 20.5 ND NA NA 0.075 0.026 0.02 0.015 NA NA NA
B-4 11128189 5.5 ND NA NA ND ND 0.013 ND NA NA NA
MW3 11/28189 20.5 NA NA NA 0.13 ND 0.022 ND 0.2 ND ND
MW3 11/28/89 25.5 52 NA NA 0.44 0.2 0.48 0.93 NA NA NA
MW3 11128189 305 23 NA NA 0.54 0.21 0.188 0.4 NA NA NA
MW4 11/28/89 15.5 NA NA NA 0.02 0.013, 0.019 NA NA NA NA
MW4 11/28/89 20.5 NA NA NA 0.075 0.026 0.02 0.015 NA NA NA
ABW-12-12 12/12/89 12.0 18 NA NA 0.2 0.024 0.018 0.034 NA NA NA
Test Pit#10 06/20/90 75 NA NA NA ND ND 0.005 NA NA NA NA
Test Pit#11 06/20/90 7.5 NA NA NA ND ND 0.034 NA NA NA NA
Test Pit#7 06/20/90 9.0 NA NA 16 ND ND NA NA NA NA NA
Test Pit #8 06/20/90 25 NA NA 20 ND ND 0.069 NA NA NA NA
Test Pit #8 06/20/90 8.0 ) 007 NA | NA NA NA
Test Pit #9 06/20/90 7.0 NA NA NA ND ND 0.024 NA NA NA NA
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Table 1 AG'I

TECHNCLOGIES
Summary of Historical Soil Analytical Data

Harbert Transportation/Meekland Avenue

Hayward, California

N O P __EPATestMethod : .-
s 8045 Modified 0 v -0 e ot 80200

Sample | Date - i Depth | TPH-G | .TPH-D | TPHMQ] Benzene - thylbefizerie Toluene . - PCE!| 1,2-DCA’
_‘Number "-| Sampied "1 () LT Tmghkg T T T T gtk T T T T gl
MW8 08/30/90 205 ND ND ND 0.046 ND ND ND ND ND ND
MW6 08/30/90 30.6 23 5.3 ND 0.07 0.06 0.096 0.059 ND ND | 0.0057
MW6 08/30/90 455 1.2 ND ND 0.02 0.015 0.035 0.056 ND ND ND
MW5 08/31/90 55 ND ND ND ND ND 0.0039 ND ND ND ND
MWS5 08/31/90 10.5 ND ND ND 0.037 0.0035 0.016 0.019 ND ND | 0.0024
MWS5 08/31/90 205 560 6.4 ND 0.6 7.4 22 45 ND ND 0.061
MWS5 08/31/90 455 ND ND ND 0.014 0.0073 0.021 0.034 ND ND ND
TP1 06704730 85 NA ND ND NA NA NA NA NA NA NA
TP2 08/04/90 9.0 NA ND ND NA NA NA NA NA NA NA
TP3 09/04/90 9.0 NA ND 16 NA NA NA NA NA NA NA
TP4 09/04/90 25 ND ND 20 ND ND 0.069 ND ND ND ND
TP4 09/04/90 8.0 ND ND ND ND ND 0.017 ND ND ND ND
PS5 09/04/90 7.0 ND ND ND ND ND 0.024 ND NA NA NA
TP6 00/04/90 7.5 ND ND ND ND ND 0.005 ND ND ND ND
TP8 00/04/90 75 ND ND ND ND ND 0.034 NA ND ND ND
B1 10/01/90 5.5 ND ND 13 ° ND ND 0.036 ND ND ND ND
B1 10/01/90 15.5 ND ND ND 0.04 0.0058 0.034 0.025 ND ND 0.014
B1 10/01/90 255 150 37 ND 12 2.1 24 8.4 ND ND 0.041
MW7 10/01/90 15.5 ND ND ND ND ND 0.015 ND ND ND ND
MW7 10/01/90 255 ND ND ND 0.043 0.0034 0.0044 0.01 ND ND ND
MW7 10/01/90 355 ND ND ND ND ND 0.027 0.0057 ND ND ND
MW7 10/01/90 455 11 ND ND 0.0071 0.012 0.036 0.056 ND ND ND
Mw7 10/01/90 Auger 120 23 ND 0.31 1.7 1.4 6.9 ND ND | 0.0059
MW8 02/13/91 25.0 NA NA NA ND ND 0.0033 ND NA NA NA
MW3 02113/91 35.0 NA NA NA ND ND 0.028 ND NA NA NA
MW9 02/13/91 20.0 22 NA NA 0.15 0.029 0.066 0.067 ND ND | 0.0079
MWE | 02/13/91 30.0 39 6 NA 018 623 034 1 NA ND 0.011
MW 02/13/91 40.0 ND ND 0.011 ND NA NA NA
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Table 1

Summary of Historical Soil Analytical Data
Harbert Transportation/Meekland Avenue
Hayward, California

AGI

TECHNOLOGIES

. EPA Test Method

8015 Modified ©L.i8020° .
__Sample |- .Date. {. Depth ' | TPHG | TPH.D |TPH-MQO| Benzene.  thylhenzene . . Toluens .
" Number | Sampied .. (M) T mglkg T T T T mgkg S ‘
MW10 017221/62 21.0 ND ND NA 0.0044 0.0036 0.014 0018 | ND | ND ND
MW10 01221192 26.0 52 1% NA ND 0.33 ND 15 | ND | ND ND
MW10 01721/92 31.0 ND ND NA ND ND 00025 00034 | ND | ND ND
MW11 0172492 21.0 ND ND NA 0.0043 ND 0.008 ND | ND | ND ND
MW 01724752 30.0 ND ND NA ND 00039 0.0041 ND | ND | ND KD
MW11 01724192 35.0 ND ND NA ND ND _ 0.0045 ND | ND | ND ND
MW-12-20-4 | 12/14/52 200 ND ND ND ND ND ND ND | ND | ND ND
F-1 02/05/93 8.0 ND ND ND ND ND ND ND | NA | NA NA
F3° 02/05/93 8.0 2000 | 1300 *| ND ND 25 16 120 { ND | ND ND
F-6 02/05/93 120 | 3800 | 1,300 *| ND ND ND ND 20 | NA | NA NA
F-8 02/05/93 12.0 1.1 10 *| 7 ND ND ND ND | NA | NA NA
MW-12-30-6 30.0 29 1% D 0.078 0.1 ND 016 | ND | ND ND
MW-12-40-8 400 ND ND ND ND ND ND ND | ND | ND ND
Average” 1385 734 88 046 3.35 4.15 252 | 0013 0.001] 0005
Detection Limit 1.0 1.0 10 0.0025 00025 00025 00025 | 0002] 0002 _ 0.002

Notes:

a) The positive result for petroleum hydrocarbons quantified as Diesel appears to be due to the presence of lighter hydrocarbons

rather than diesel.
b} The positive result for the motor oil analysis on this sample appears to be a lighter hydrocarbon than diesel.

¢) Xylenes and ethylbenzene are over range.
d) Reported as total hydrocarbons by EPA Method 8020.

e) Lead =52 mglkg.
f) Average of concentrations, ND equal to 1/2 detection limit.

— 7 T NA=Notanalyzed.
ND - Not detected at indicated detection limit.

TPH-G - Total petroleum hydrocarbons quantified as gasoline.
TPH-D - Total petroleum hydrocarbons quantified as diesel.
TPH-MO - Total petroleum hydrocarbons quantified as motor oil.

Page 30of3

PCE - Tetrachloroethylene.
1,2-DCA - 1,2-Dichloroethane.
1,1-DCA - 1,1-Dichloroethane.

©oTT o T TCE = Trichioroethylene, —— 0
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Table 2 ’ AGI

Summary of Historical Groundwater Analytical Data TECHROLOGES
Harbert Transportation/Meekland Avenue
Hayward, California

N R " EPATestMethods =~
i, oBotSModified” I | il Lo 8020 Lo 7 oni o
.. -‘Date " | TPHG~  TPHO . - TPH-MO | ‘Benzene ':Ethylbenzene’  Toliene  Xylepes-|
, .W'e‘ll-‘- - Sampled el - Pﬂ"- oL . S .'»F'g’L’.:;‘. Ll RN

MW1 07/86 42,000 NA NA 5,500 NA 4,900 6,100 NA NA NA
03/90 27,000 NA NA 2,700 49 840 800 ND ND ND
07/90 27,000 11,000 ND 4,000 ND 1,500 4,400 ND ND 62
10/90 43,000 8,500 ND 3,400 1,200 2,700 5,300 0.4 ND 26
01/91 22,000 2,700 ND 3,000 990 1,800 2,800 ND ND 27
04/91 42,000 3,100 * NA 5,100 1,200 3,700 3,200 ND ND 120
07/91 46,000 4,300 ° NA 6,500 830 2,900 3,700 ND ND 64
10/91 27,000 4300 *° NA 4,400 1,100 1,400 3,200 ND ND 25
01/92 27,000 14,000 ® NA 3,300 1,200 1,600 3,800 ND ND 24
04/92 33,000 11,000 * NA 8,900 1,200 3,500 3,700 ND ND 120
07/92 41,000 19,000 * NA 5,600 1,300 2,600 4,000 ND ND 49
10/92 33,000 3,500 ° NA 4,400 . 1,200 2,100 4,000 ND ND 61

MW3 11/89 29,000 NA NA 4,600 680 1,100 1,100 ND ND 36|  Lead 40
11/89 NA NA NA NA NA NA NA ND ND 36| Lead 40
03/90 12,000 NA NA 2,300 59 300 490 ND ND ND
07/90 7,300 990 ND 5,200 ND 440 480 ND ND 67
10/90 6,200 70 ND 75 75 150 250 ND ND 48
10/90 NA NA NA NA NA NA NA ND ND 22| Lead3
01/91 4,600 680 ND 2,200 220 110 89 ND ND 40
04/91 8,300 640 * NA 2,800 370 490 760 ND ND 43
07/91 6,600 890 * NA 2,000 250 230 380 ND ND 29
10/91 6,300 1,700 ° NA 2,000 410 330 550 ND ND 27
01/92 4,000 790 * NA 1,200 250 60 200 ND ND 2
04/92 7,400 1,800 *® NA 730 370 180 640 ND ND 19
07/92 3000 2400 ° NA 190 ND 2.8 410 ND ND 30

—————— - - 10092~ | 5,000 ———§70— —NA— 1,500 - 320 45340 ND —ND~—— —28 - ——-

01/93 2,300 680 *  NA(2) 630 180 31 330 ND ND 13
06/93 5,000 1,100 ° ND 730 240 43 380 ND ND 13
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Table 2 AGI

Summary of Historical Groundwater Analytical Data TECHNOLOGIES
Harbert Transportation/Meekland Avenue
Hayward, Califomia

i N Co C L EPATestMe
L sotSModified: - T 8020
o -n | pate. .|  TPH4G - . TPHD . . TPHMO | Benzene  Ethyibenzene. _, Other:
*IWell . Sampled {0 Dt s b T T gt : | ugil
MW4 11/89 ND NA NA 33 13 1 5.2 NA NA NA|  Lead 12
03/90 ND NA NA 7.4 2 2 1.1 ND ND ND
07/90 ND ND ND ND ND ND ND ND ND 0.9
10/90 ND ND ND ND ND ND ND 07 ND 0.5
01/91 80 ND ND 9.2 2.4 17 07 ND ND ND
04/91 1,400 130 ° NA 2,200 72 ND 17 ND ND ND
07/91 130 ND NA 14 33 97 ND ND ND 0.81
10/91 ND ND NA 5.3 1 ND 0.8 ND ND ND
01/92 ND ND NA X 13 ND ND ND ND ND
04/92 780 130 ® NA ND 51 ND 4.8 ND ND 16
07/92 ND ND NA ND ND ND ND ND ND 1.3
10/92 100 ND NA 95 ND ND 2.6 ND ND ND
01/93 960 240 ° NA 200 M 45 9.4 ND ND 1
06/93 650 140 * ND 150 21 ND ND ND ND 3.7
MWS5 10/90 9,600 1,900 ND 1,200 70 160 520 ND ND 22 Lead 3
01/91 10,000 1,200 ND 1,600 720 200 510 ND ND 33
04/91 18,000 860 * NA 2,500 550 580 500 ND ND 61
07191 15,000 2,200 ® NA 4,800 610 1,100 760 ND ND 62
10191 14,000 3,300 *® NA 5,000 530 820 800 ND ND 48
01/92 12,000 1,800 * NA 4,300 390 380 590 ND ND 56
04/92 23,000 6,400 ° NA 8,600 ND 2,600 1,900 ND ND 125
07/92 27,000 5,900 ° NA 6,000 ND 1,500 1,600 ND ND 93
10/92 13,000 2,100 * NA 4,600 140 470 550 ND ND 59
01/93 18,000 1,800 ° NA 5,800 560 1,900 1,600 ND ND 110
01193 19,000 2,100 *® NA 4,600 370 1,600 1,400 ND ND 120
06/93 22,000 2.900 * ND 8,300 740 2500 19000 mND Np 44pl
06/93 23,000 2,300 ° ND 9,600 730 3,000 1,900 ND ND 110
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Table 2 ' AGI

Summary of Historical Groundwater Analytical Data TECHNOLOGIE;
Harbert Transportation/Meekland Avenue
Hayward, California

o T EPATestMethods
|71 iets odited:” - v e
FE TooL TR T e e T T Totak 7,
"L TPHG - TPH-D i ' TPH-MO' |- Benzene - Ethylbenzene _ '-Toluene : Xylenes | -’
40 gl o TR U ST L gl s e T _

MWE 10/90 27,000 4,700 ND 2,700 450 2,900 3,300 ND ND 40 Lead 9
01/91 7,200 1,600 ND 1,400 ND 200 830 ND ND 23
04/91 17,000 800 *° NA 2,800 610 1,200 1,800 ND ND 53
07/91 11,000 1,400 * NA 1,200 ND 380 750 ND ND 29
10/91 4,800 4,600 ° NA 380 69 340 730 ND ND 22
01/92 6,100 1,200 ® NA 460 180 200 580 ND ND 26
04/92 7,200 1,800 * NA 340 350 460 920 ND ND 30
07/92 8,500 1,700 ® NA 1,300 380 280 1,100 ND ND 35
10/92 1,600 110 a NA 230 70 20 88 ND ND 24
01/93 13,000 2,100 * NA 2,500 370 540 2,400 ND ND 38
06/93 7,400 1,900 ° ND 1,500 480 120 1,400 ND ND 29

MW7 10/90 14,000 2,700 ND 390 ND 18 1,200 ND 13 14  Lead 11
01/91 4,500 1,400 ND 320 42 48 350 ND ND 10
04/91 2,400 NA NA 320 77 62 130 ND 0.6 1
07/91 2,000 910 ® NA 470 ND 24 88 ND ND 9.7
10191 ND 370 * NA ND ND ND ND ND 0.68 45
01/82 1,100 290 *® NA 230 45 7 88 ND 35 6.4
04/92 1,700 520 2 NA 310 78 28 170 ND 0.5 3.2
07/92 1,900 590 2 NA 410 78 21 170 ND 2.1 8.7

07/92 (dup) 1,200 700 ° NA, 21 1 26 90 ND 2 8.2
10/92 1,800 320 * NA 410 31 11 75 ND 1 74
01/93 2,100 660 ° NA 390 100 21 270 ND 0.6 37
06/93 4,400 1,100 ® ND 830 330 48 620 ND ND 8.6
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Table 2 ’ AGI

Summary of Historical Groundwater Analytical Data TECHMADCES
Harbert TransportationvMeekland Avenue
Hayward, California
T T g Tast Metods - e
- iDate | TPHG' TPH-D . . TPH.MO | Benzene . Ethylbenzene ' Toluene ' - Xylenes
v Csampled | ggll L | G gl P | ¥
MW8 02/91 ND ND NA ND ND ND ND ND ND NB
04/91 ND ND NA ND ND ND ND ND 05 ND
07/ ND ND NA ND ND 2 ND ND 1.2 ND
10/91 ND ND NA ND ND 0.6 ND ND 0.4 ND
01/92 ND ND NA ND ND ND ND ND 068 ND
04/92 ND ND NA ND ND ND ND ND 08 ND
07/92 ND ND NA ND ND 33 ND ND 1.6 ND
10/92 ND ND NA ND ND ND ND ND 1.4 ND
01/93 ND ND NA ND ND ND ND ND 0.8 ND
06/93 ND ND ND ND ND ND ND ND 1.4 ND
MW9 02/91 6,000 1,600 NA 180 19 170 200 ND ND 13
04/91 4,200 410 ® NA 520 130 410 580 ND ND 26
07/91 1,800 180 * NA 190 12 52 77 ND 6.5 12
10/91 880 300 ° NA 160 31 44 83 ND ND 10
01/92 380 120 ® NA 14 7.6 2.2 14 ND ND 9.6
04/92 2,900 700 *® NA 510 80 260 260 ND ND 11
07/92 4,400 1,300 a NA 860 210 340 640 ND ND 22
10/92 200 290 * NA 6.8 14 2.1 7.8 ND ND 12
01/93 8,500 740 *® NA 2,400 390 620 1,500 ND ND 29
06/93 8,200 1,300 ° ND 2,400 380 480 1,500 ND ND 29
MW10 01/92 13,000 3,700 © NA 130 580 110 3,000 ND ND 33
05/92 15,000 5,000 a NA 180 ND 18 2,700 ND ND 20
05/92 (dup) 13,000 7,500 a NA 240 490 65 2,500 ND ND 22
07/92 8,100 4,400 “ NA 74 360 ND 1,100 ND ND 29
10/92 3,200 1,500 NA ND ND ND 320 ND ND 25
—— - B8 — 1 — 7,500 22000 NA | 80—~ —— 70— — — 20 T WD —~ —ND " i8
06/93 8,000 2,100 * ND 69 79 ND 490 ND ND 16
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Table 2 AGI

Summary of Historical Groundwater Analytical Data TELHROLOGIES
Harbert Transportation/Meekland Avenue
Hayward, California

e . EPATestMethods .. ~ '
: GLole0iSModifled - T o LT TR020n T T L S T
AT A e A SIS 7| S B
. .- Datet ] TPHG . TPHD 0 TPH-MO - | Benzene  Ethylbenzene - Tolueme - .Xylepes | TCE - ~°
-~ Welt’ - Sampled’ T g . s T CLopgll ST - e B
Well -~ Sampled L el L
MW11 01/92 8,200 3,200 @ NA 23 250 ND 1,100 ND ND ND
04/92 160 1,200 a NA ND ND ND ND ND ND ND
07/92 2,100 710 a NA 38 100 2.3 53 ND ND ND
10/92 660 220 a NA 29 19 ND 3.8 ND ND ND
10/82 770 230 2 NA 32 26 ND 57 ND ND ND
01/93 780 370 *® NA 10 2.1 ND ag ND ND ND
06/93 2,500 160 *° ND 27 99 ND 34 ND ND ND
Mw12 12192 2,800 1,700 = NA 14 ND ND ND ND ND ND
06/93 1,100 750 2 ND 19 21 ND 57 ND ND ND
B 01593 ND ND NA ND ND ND ND ND ND ND
06/93 ND ND ND ND ND ND ND ND ND ND
F3 02/93 NA NA NA NA NA NA NA NA NA NA
Well 12189 1,800 NA NA 200 24 18 34 ND ND 0.15| Lead 2,100
Abandoned
Average” 8,865 1,883 250 1,562 235 517 871 0.21 0.41 24,8
{.aboratory Detection 50 50 500 0.5 6.5 0.5 0.5 0.4 0.4 0.4
Limit
Notes:

a) The detection for petroleum hydrocarbons as diesel appears to be due to the presence of lighter hydrocarbons rather than diesel.
b} Average of sampled data, ND equals 1/2 detection imit.

pg/L - Micrograms per liter is approximately equivalent to parts per bilion, depending on density of water.

NA - Not analyzed.

ND - Not detected. TCE - Trichloroethylene.
— TP =G~ Total petroleum hydrocarbuns quantified as gasoiing; — T~ PCE-Tewachioroethylene.
TPH-D - Total petroleum hydrocarbons quantified as diesel. 1,2-DCA - 1,2-Dichloroethane.

TPH-MO - Total petroleum hydrocarbons quantified as motor cil.
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Table 3

Frequency of Detections for Subsurface Soil (below 5.5 feet)
Harbert Transportation/Meekland Avenue

Hayward, California

TPH-G 52 24 46 15 3
TPH-D 38 10 26 7 70
TPH-MO 32 6 19 3 0
Benzene 58 29 50 22 6
Ethylbenzene 58 32 55 20 63
Toluene 58 49 84 28 7
Xylenes 58 33 57 22 7
TCE 35 2 6 ND 0

PCE 35 0 0 ND 10

1,2-DCA 35 8 23 6

Note:

ND - Not detected.

TPH-G - Total petroleum hydrocarbons quantified as gasoline.
TPH-D - Total petroleum hydrocarbons quantified as diesel.
TPH-MO - Total petroleum hydrocarbons quantified as motor oil.

ey
[4)]

i
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Table 4 ' AGI

Frequency of Detections for Groundwater TECHNOIGGES
Harbert Transportation/Meekland Avenue

Hayward, California
i : ngmmntwms RN DR ST Boucce Ares Wells ¢
T MW MW T MWL R MW-S
'rour# R N ton[# 2 oo i B Totalw i Socf P BT Inhl# SRR 5
Anambmcuons FOD.’ § ‘Analyses } Datections; - FOD ;| Ansiyses }Detactions  FOD . i Analyses | Defactions FD!JE
10 ] 0% 14 7 50% 12 12 100% 11 11 100%
10 ] 0% 12 4 33% 10 10 100% 11 1 100%
TPH-MO 1 ] 0% 4 0 0% 3 ] 0% 3 0 0%
Berzene 10 0 0% 14 10 T1% 12 12 100% 1 11 100%
Ethylbenzene 10 0 0% 14 10 1% 1 10 91% 11 9 82%
Toluene 10 3 30% 14 5 36% 12 12 100% 1 11 100%
Xylenes 10 0 0% 14 8 57% 12 12 100% 1 " 100% 1 10 91%
TCE 10 ] 0% 13 1 8% 11 1 9% 11 ] 0% 1 0 0%
PCE 10 9 90% 13 0 0% 1 (] 0% 11 0 0% 11 8 3%
1,2-DCA 10 0 0% 13 8 62% 11 10 91% 11 11 100% 11 11 100%
Lead 1 1 100% 2 1 50% i 1 100% 1 1 100%
Downgradlenmn-smwms N e T T e T e mm&mnntmmWelIs
L WE N R RN PN T R Mwm I RS
o -] Total# 1 - O Tota]# ] - Total # “f o Totat# 0 T F <.~ Tom* 2l T Yotk # T P
Constituent .| Analyses | Detections | . FOO. | Analyses. Detections] FOO | Analyses Detections} FOB [ Analyses i Detections|{ FPD Analyses nezqwons " FOD. | Analyses | Detections| Fob .
TPHG 14 14 100% 1 11 100% 10 10 100% 7 7 100% 7 7 100% 2 2 100%
TPH-D 12 12 100% 11 11 100% 10 10 100% 7 7 100% 7 7 100% 2 2 100%
TPH-MO 4 ] 0% 3 0 0% 1 0 0% 1 o 0% 1 0 0% 1 0 0%
Benzene 14 14 100% 41 1" 100% 10 10 100% 7 6 86% 7 ] 86% 2 2 100%
Ethylbenzene 14 12 86% 11 -] 82% 10 10 100% 7 5 71% 7 -] B6% 2 1 50%
Toluene 14 14 100% i1 1 100% 10 10 100% 7 4 57% 7 1 14% 2 ] 0%
Xylenes 14 14 100% 11 ! 100% 10 10 100% 7 7 100% 7 6 86% 2 1 50%
TCE 1% 0 0% 11 0 0% 18 0 % 7 Q 0% 7 ] 0% 2 ] 0%
PCE 16 0 0% 1" 0 0% 10 1 10% 7 ¢ 0% 7 0 0% 2 ] 0%
1,2-DCA 16 15 84% 11 1 100% 10 10 100% 7 7 100% 7 ] 0% 2 /] 0%
Lead 2 1 05 1 1 100%
FOEEEENRIN RIS MISampiesTaken'
rEs D et thl . Totat - | - .
Censtituent<* | Ana;yses mam.groq;;
TPH-G 123 a1 74%
TPH-D 114 84 74%
TPH-MC 29 0 0%
Benzene 123 92 75%
Ethyibenzene 122 86 66%
Toluene 123 81 66%
Xylenes 123 80 73%
TCE 125 z 2% -
PCE 125 18 14% Mote:
1,2-DCA 125 83 66%
Lead FOD - Frequency of defection.
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AGI

TECHNOLOGIES

Table 5

Exposure Parameters

Harbert Transportation™Meekiand Avenue
Hayward, Califomia

B SRS IDRRR * Averaging . |- “Averag
S AT ‘Body. - | . . © . ]Exposyre|Exposwret. | ‘Timefor |
CExposure.] T o oo 3000 b wWeight™ 0 . T|Frequency| Duration {EXposure! Carginogens™
© Scenario .| Exposure Route }Receptor] ' (kg)} - | ‘Ihtake Rate [ (daysiyr) | [years) | Time | ' -(Days}

i " Dally- . Dalty R

1 intake | intake’

Potential Surface soil ingestion |  Adult 70 50 mg/day * 250 25 N/A 25 550 8,125 0.475 0.489
Adutt Indoor inhalation Adult 70 20 m*tday ® 250 25 N/A 25,550 9,125 6.99E-02 0.196

Commercial !Inhalation while Adult 70 0.8 rafu ® 50 25  |487 haiyc® 25,550 9125 5.859E-04 | 1.57E-03
Worker imigating

Notes:

a) Source: EPA, 1988a.
b) Source; EPA, 1991b.
c) Site-specific parameters.
N/A - Not applicable.
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Table 6

National indoor Background Concentrations
Harbert Transportation/Meekland Avenue

Hayward, California

Constiti

Benzene 3.25E-01 o 2.15E+01
Ethylbenzene 2.2E+00 to 9.7E+00
Toluene 9.6E-01 to 2.91E+02
Xylenes 4,85E+00 to 4.76E+01
Note:

uglm:’ - Micrograms per cubic meter.

Source: ASTM, 19895.

JGl
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AGI

TECH NOLOGIES

Table 7

Toxicity Values and Critical Effects for Chemicals of Concem
Harbert Transportation/Meekland Avenue

Hayward, California

Lo s g oral lnhalatlon' .| . Weightof-. | ~Typeof
Constituent 1. 0. {mglkg-d)“ © Ref t (mglkg-d)“ . Ref {"' Evidence' - | . Cancer
Benzene 0.1 CA 01 CA A Leukemia
Ethylbenzene
Toluene
Xylenes
1,2-DCA 0.07 CA 007 CA B2 Tumer induction
TPH-G 0.0017 E 0.0017 E c Liver tumors
TPH-D
“ocoral -0 | ¢ inbalation | . Uncets: | -
R o TR RD - -|.. . Moditying | Confidence ..
Constituent . - ~.'| (mg/kgd) - Ref | (mghkgd) ' Ref| Factor . | -. inRM
Benzene
Ethylbenzene 01 | 029 | 1000/1:300/1 Low:Low Liver& kidney toxicity: Developmentai toxicity
Toluene 02 | c11 | 1000/1:300/1 Med:Med Liver & kidney weight changes:Neurological effects
Xylenes 2 1 2 C 100/1 Med Hyperactivity, decreased body weight
1,2-DCA
TPH-G 02 E 1000 Low " [Weight loss
TPH-D g.008 E 10000 Low Liver changes
Notes:
CA - California EPA, 1884
_ 1-FPA_1984b. o _ TPH-G - Total petrofeumn hvdrocarhons quanti .
E - EPA, 1992b. TPH-D - Total petroleum hydrocarbens quantn" ed as dlesel
C-DTSC, 1994,

ma/kg-d - Milligrams per kilograms of body weight per day.

RfD - Reference dose.
5833-001\Table?



Table 8

Summary of Risk-Based Concentrations and Suggested Regulatory Concentrations

Harbert Transportation/Meekland Avenue
Hayward, California

AGI

1 OEOGIES

' Groundwater (ygit) "
R, " Indoor |11 1
gqngijiyen:t ; ; fh?a'létio”n s
Benzene NA NA 0.118 1,100 3,820
Ethylbenzene NA NA > max. NC > max.
Toluene > max. 150 > max. NC > max.
XAylenas NA NA > max. NC > max.
1,2-DCA NA NA > max. NC > max.
TPH-G NA NA NA 4,000 NC NA
TPH-D NA NA NA 10,000 NC NA
Lead NA NA NA NC NA
Notes:

> max. - The risk-based concentration is greater than the maximum detected concentration in the medium.

mg/kg - Milligrams per kilogram,
ugfL. - Micrograms per liter.

NA - Pathway not applicable.
NC - Not calculated.
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Table 9

Parameters and Values Used to Calculate VFsgsp

Harbert Transportation/Meekland Avenue
Hayward, Callfornia

DAIR
DWATER

Low

ER

EFF
Dearack

Lcrack

Henry's law constant
Soil bulk density

Volumetric water content in vadose zone

Soil-water sorption coefficient (Foc X Koc)

Fraction of organic carbon in soil { g-carbon/g-soil)
Carbon-water sorption coefficient

Volumetric air content in vadose zone soil

Effective diffusion coefficient in soil based on vapor-phase
concentrations. Function of DR, DVA™R 6., 61, and Bws

Diffusivity of the COC in air

Diffusivity of the COC in water

Total soif porosity
Depth to groundwater

Depth to subsurface soil sources

Enclosed space air exchange rate

Enclosed-space volume infiltration area ratio

Effective diffusion coefficient through foundation cracks.
Function of D*R, DWATR g, pack, Or. and Bwerack
Enclosed-space foundation or wall thickness

Areal fraction of cracks in foundationsiwalls

See Table 10
1.5 glem®
0.12 em>-water/em>-soil

See Table 10
0.26 cm-airfem>-soil

See Table 10
See Table 10
0.38 em%em’-soil
910 cm or 30 ft
610 cmor20 ft
0.00023 5™

300 cm

15 cm
0.01 em>crack/cm*-total a

rea
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Table 10

Physical and Chemical Parameters for COCs
Harbert Transportation/Meekland Avenue

Hayward, California

" Henry'sLaw’ © Sl SRR S IV AR o) RS
S .- - Congtant- .- oL b Diffegivity 1 0 ¢
| MW, M mear® | inAw® | Solubliy® §
Constituent.- ..~ |~ CAS# ‘| .g/mole :étﬁ;rﬁ‘fljniblé: “dimensionless | g L emfs . I
Benzene T1-43-2 78 5.59E-03 0.23 83 0.093 1,750 1.1x10° d
Ethylbenzene 100414 106 6.43E-03 0.26 1,100 0.087 152 8.5x10° d
Toluene 108-88-3 95 6.37E-03 0.26 300 0.078 535 9.4x10° d
Xylene 1330-20-7 106 7.04E-03 0.037 240 0.072 198 | 85x10° ¢
1,2-DCA 107-06-2 98.96 9.10&-04 65 0.09451 8,520 9.15x10% °
TPH-G
TPH-D
Notes:

a) Source: TNRCC, 1994. The dimensionless numbers were caiculated by dividing H {atm-m°/mole) by [R x T}, where R is the ideal gas constant and T is the
absolute temperature.

b) Source:Heath,et al., 1993.

¢) Source: ATSM, 1994,

d) Source: ASTM, 1995,

e) Source: Calculated by the Hayduk and Laudie method described in Lyman, 1990.

atm-m°/mole - Atmosphere-cubic meter per mole.

cm?/s - Square centimeters per second.

g/mole - Grams per mole.

mg/L - Milligrams per fiter.

mbL/g - Milliliters per gram.

TPH-G - Total petroleum hydrocarbons quantified as gasoline.
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AGI
Table 11

Risk through Inhalation of Indoor Volatiles Released from Subsurface Soil

Harbert Transportation/Meekland Avenue

Hayward, California

Pl UL Chronte s |1 Lifetime
L T S : Modeled sl paily L Tpailye
. "A\lﬂragvc . Indoor Air. | o Chemical Chemlcal :

“Seil’ - | Concentration! intake |~ Intake - | inhalation

| o T nbatation - Lifetime ©
R - | Concentration | Max.©. | - RME - | * BRME | -Rm * | Néncercihogenic.|SibpeFactor 21 Cancer
Volatile Constitient - | "»”i'ngirk'g_ rnglm3 "1 mglkg-day | mofkg-day - -mglkgday |, HQ e ff;::i’g‘.;;gyiiﬁhﬁﬁ} > :f:Risk'- o

Benzene 0.46 0.01 1.1E-03 4.0E-04 0.1 4.0E-05
Ethylbenzene 3.36 0.01 2.7E-03 8.76-04 0.28 9.3e-03
Toluene 4.15 0.07 1.4E-02 4.8£-03 0.11 1.2E-01
Xylene 25.2 0.53 1.0E-01 3.7E-02 2 5.26-02
1,2-DCA, 0.005 0.0001 1.1E-05 4.0E-06 0.07 2.8E-07

Hl = 1.8E-01 Total Risk = 4E-05

Media Intaka Factor |« oL i e
CD! RME 1.96E-01 m°/kg-day
1Dl RME 6.99E-02 m° Ikg-day

Notes:

&) See Table 6 for toxicity values.

Hi - Hazard index.

HQ - Hazard quotient

kg-day/mg - Kilogram day per milligram.

mg.’m3 - Milligrams per cubic meters of body weight per day.

melkg-day - Cubic meters per kilogram day.

mg/kg-day - Milligrams per kilogram of body weight per day.
RID - Reference dose.

RME - Reasonable maximum exposure.

55833-001\Table1 1\ tab: adultrisk



Table 12

Parameters and Values Used to Calculate VFygsp
Harbert Transportation/Meekland Avenue

Hayward, California

Parameter  .Definition

H Henry's law constant

Ows Vaolumetric water content in vadose zone

Bas Volumetric air content in vadose zone soil

DT Effective diffusion coefficient in soil based on vapor-phase
concentrations. Function of D*R, DWATER 8,4, 61, and Bys

DR Diffusivity of the COC in air

DWATER Diffusivity of the COC in water

B¢ Total soil porosity

Low Depth to groundwater

ER Enclosed space air exchange rate

Lg Enclosed-space volume.infiltration area ration

DCRACKEFF Effective diffusion coefficient through foundation cracks.
Function of DAR DWATER g, ceack, Br, and Byycrack

Lerack Enclosed-space foundation or walf thicknes

7 Avreal fraction of cracks in foundationsiwalls

See Table 10

0.12 ecm -water/cm®-soil

0.26 cm-airfemn>-soil

See Table 10
See Table 10
0.38 cm®/em®-soil
910cmor 30 ft
0.00023 5™

300 cm

15 cm

0.01 cm>-crack/cm?-total area

5833
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AGI

‘I'ECHNOlOG!ES

Table 13

Risk through Inhalation of Indoor Volatiles Released from Groundwater
Harbert Transportation/Meekland Avenue

Hayward, California
~ Chyonie . 1 Litetime : ] T U

ey o S e b ipally L cDally e e

... Average.; - | Modeied _ Chemical, "} ‘Chemical § - . Sl .

© Groundwater |- - Indoor Alr, - ' intake. | ' intake . i Inhalation '} . 0 R Inbatatton . |, Lifetime
) S Concentration Concentration RME,_ I -RME 1. . R " | Noncarcinogen "SIopeFactor-‘ - Cancer -
Volatle Gonstiuent | yglL . | mom' | moked | mowgd | meked | . HQ | kgdayimg | RisK
Benzene 1,562 59E-04 1.1E-04 4 1E-05 0.1 4.1E-06
Ethylbenzene 235 1.7E-04 3.4E-05 1.2E-05 0.29 1.18E-04
Toluene 517 4.4E-04 8.6E-05 3.1E-05 0.1 7.78E-04
Xylene 871 7.2E-04 1.4E-04 5.0E-05 2 7.07E-05
1,2-DCA 25 9.9E-06 1.9E-06 6.9e-07 0.07 4.9E-08

Hi= 9.TE-04 Total Risk = 4.1E-06

Media Intake Factor
CDI RME 1.96E-01 m>/kg-day
LDl RME 6.99E-02 m°kg-day
Notes:

HI - Hazard index.
HQ - Hazard quotient.
kg-day/mg - Kilogram day per milligram.

mglm:3 - Miligrams per cubic meter.

mg/kg-d - Milligrams per kilogram of body weight per day.

mslkg-day - Cubic meters pet kilogtam day.

pgfl - Micfograms per liter. o

RiD - Reference dose. - - — _
RME - Reasonable maximum exposure.
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AGI

TECHNOLOGIES

Table 14

Potential Risk-Based Cleanup Levels
Harbert Transportation/Meekland Avenue
Hayward, California

i ‘Surface |Subsiirface| < .. L
R A 3 USoil- . s Soll” .1 Groundwater | T ' IR

. Constituent. | | . malkg: |- mgikg | .- Bl . |- L

Benzene 0.118 3,820°

Ethylbenzene NC NC

Toluene 180 NC NC

Xylenes NC NC

1,2-Dichloroethane NC NC

TPH-G 1,000 12,500 The most stringent concentration was not selected for groundwater because
derivation using the dermal exposure pathway is too uncertain.

TPH-D 1,000 15,000 The cleanup level selected for sail is that for TPH-G since the product identified as
TPH-D is actually weathered gasoline.
The most stringent concentration was not selected for groundwater because
derivation using the dermal exposure pathway is too uncertain.

Lead NIA NIA

Notes:

mg/kg - Milligrams per kifogram:.

ng/L - Micrograms per liter.

N/A - No concentration was available.

NC - No concentration selected. Maximum concentration detected was below risk-based concentratjon.
TPH-G - Total petroleum hydrocarbons quantified as gasoline.

TPH-D - Total petroleum hydrocarbons quantified as diesel.

5533-001\Table14
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APPENDIX A

Example Calculations




APPENDIX A

TABLE A-1
Example Calculation:

Screening Level Equation for Ingestion of Noncarcinogenic Contaminants
in Commercial Soil

THQ x BW x AT x 365dfyr
1RfD, x 107 kgfmg x EF x ED x IR,

Screening Level (mgfkg) =

where:

THQ = Target hazard quotient (1 unitless)

BW =  Body weight (70 kg)

AT =  Averaging time (25 yrs)

RfD, =  Oral reference dose (toluene - 0.2 mg/kg-d)
EF =  Exposure frequency (250 d/yr)

ED =  Exposure duration (25 y)

IR = Soil ingestion rate (50 mg/d)

* For noncarcinogens, AT is equal to ED. -

TOLUENE EXAMPLE

1 x 70 kg x 25 yrs x 356 dfyr

TECHN IE:

Screening Level (mgfkg) =
[1/0.2 (mglkd-d)] x 10°¢ kgimg x 250 dfy x 25 yr x 50 m

Screening Level (mg/kg) = 408,000

From EPA 1991b
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APPENDIX A |

TABLE A-2
Example Calculation:

Screening Level Equation for Inhalation of Noncarcinogenic Contaminants
in Commercial Soil

THQ x BW x AT x 356 dfyr
EF x ED x [1RfC x IR, x (1/VF + 1{PEF)]

Screening Level (mglkg) =

where:

THQ =  Target hazard quotient (1 unitless)

BW = Body weight (70 kg)

AT = Averaging time (25 yrs)

RC =  Inhalation reference concentration (toluene - 0.11 mg/kg-d)

EF =  Exposure frequency (250 d/yr)

ED =  Exposure duration 25 y)

PEF =  Particulate emission factor (4.51 x 10° m*/kg)

VF = Soil to air volatilization factor {m’/kg) 1.4 x 10* (Table 5 EPA 19%4c)
IR* =  Work day inhalation rate (20 m*/day)

* For noncarcinogens, AT is equal to ED.

TOLUENE EXAMPLE

Screening Level (mg/kg) = 7,900

From EPA 1991b



where:

BW
AT
EF
ED
SF,

[ I LI | S VA N A I |

APPENDIX A

TABLE A-3
Example Calculation:

Risk-Based Concentration Equation for Inhalation of Carcinogenic Contamination
Commercial Soil

TR x BW x AT x 365 dfyr
1
EFxEDxSF,xIRax(V—_F)

ScreeningLevel (mglkg) =

Target risk (10" unitless)

Body weight (70 kg)

Averaging time (70 yrs)

Exposure frequency (250 d/yr)

Exposure duration (20 d/yx)

Inhalation cancer slope factor (0.029 (mg/kg-day)™")
Inhalation rate (20 m*/day)

Volatilization factor (m*/kg) (Table 5, EPA 1994¢c)

From EPA 1991b




APPENDIX A
(Continued)
TABLE A-3
Example Calculation:

Risk-Based Concentration Equation for Inhalation of Carcinogenic Contamination

Commercial Soil

Soil to Air Volatilization Factor

where:

Q/C

QAATOS WO 990

4

LT T S 1 O T O 1S | T | IO 1

G.ld xax D7

x 10%m%cm?
2xD,x Pa x Km /

VF (mlkg) = (QIC) x

D,x P,
P, + @ )(1-P)K,,

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

Exposure interval (7.9 x 108 s)

Effective diffusivity (D,P,*®/P cm?/s)

Air filled soil porosity (P,©8 unitless)

Total soil porosity (1 - (8/p,)

Soil moisture content (0.1 cm®water/g-soil)

Soil bulk density (1.5 g/cm’)

True soil density (2.65 g/cm?)

Soil-air partition coefficient (chemical specific - H/K, x 41 g-soil/cm?®-air)
Diffusivity in air (chemical specific cm®/s)

Henrly's law constant (chemical specific atm-m’/mol)

Soil-water partition coefficient (K, x OC cm®/g)

Organic carbon partition coefficient (chemical specific cm®/g)

Organic carbon content of soil (0.02 unitless)

From EPA 199%4c

aG!




Risk-Based Concentration (mgikg) =

Risk-Based Concentration (mg/kg) = 42

Particulate Emission Factor

where;

Q/C =  Inverse of the mean concentration at the center of an 0.5-acre square source
(101.8 g/m?>s per kg/m’)

0.036 =  Respirable fraction (unitless)

G =  Fraction of vegetative cover (0 unitless)

U, =  Mean annual wind speed (4.5 m/s)

U = Equivalent threshold value of wind speed at 10 m (12.8 m/s)

Fix) = Function dependent on U,_ /U, derived using Coward (EPA, 1985)

From EPA 19%4c

APPENDIX A
(Continued)
TABLE A-3

Example Calculation:

Risk-Based Concentration Equation for Inhalation of Carcinogenic Contaminatior
Commercial Soil

1075 x 70 kg x 70 yrs x 365 dfyr
250 dfyr x 25 yr x 0.029 (%)-1 x 20 m3fday x 1/8500 m3/kg

3,600 s/h
0.036 x (1-G) x (U JU)® x F(x)

PEF (m%kg) = (QIC) x

TECHNOLOGIES

1
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APPENDIX A
(Continued)
TABLE A-3

Example Calcuiation:

Risk-Based Concentration Equation for Inhalation of Carcinogenic Contamination

Commercial Soil

Soil Saturation Limit

K,xC,xf) +(C,xP)+(C,xH xP)
3

C, =

£
8
]

Soil-water partition coefficient (K, x OC cm,/g)

Organic carbon partition coefficient {(chemical specific cm*/g)
Organic carbon content of soil (0.02 unitless)

Upper limit of free moisture in soil (S x 8 mg/L-water)
Solubility (chemical specific mg/L-water)

Soil moisture content (0.1 kg-water/kg-soil)

Soil bulk density (1.5 g/cm®)

Air-filled soil porosity (P-68 unitless)

Water-filled soil porosity (P, - P, unitless)

Total soil porosity (1 -(8/p,)

Henry's law constant (chemical specific - H x 41 unitless)
Henrly's law constant (chemical specific atm-m*/mol)
Soil moisture content (0.1 L-water/kg-soil)

True soil density (2.65 kg/L)

POPORE

gRam
e

A 2 Rarlian

From EPA 1994¢

TECHNOLOGIES
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APPENDIX A

TABLE A-4
ASTM Based Volatilization Factor Formulas

Groundwater —* Enclosed space vapors

(Dwat/ Law)
3,
g/m’- (ER)(LB)
VFwes (rn /m’-air
P mg/L 'Hzo) (Dwat/Lcw) (Dwat/Low)
[ (ER)(Ls) ] [(Dcrack/Lcrack)n]

Subsurface Soil — Enclosed space vapors

[ Hp, ] [(Ds/Ls)]
3 .
VFsesp (mg—/er—) (@ws+ksp +Hbas) | | (ER)(Ls)

mg/kg -soil (Ds/Ls) (Ds/Ls) ]
[(ER)(LB) ] [ {Dcrack/Lerack)n

From: ASTM

AGl
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3
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Table A-6

Risk-Based Screening Level (RBSL) Calculation for Benzene
Harbert Transportation/Meekiand Avenue
Hayward, California

AGI

YECHNOLOGIES

Parameter

Dair (cm?/s) 0.008 "
Dyt (cm¥s) 1.10E-05
ER (s7) 0.00023,_/
foo (9-C/g-soil) 0.01 \/

H (L-H,O/L-alr}

hy {em) " 73152,

ko (9-H,O/g-C}
ks (g-H0/g-s0il)

Lg (cm) 300.
Lorack (€M) NV 15,
Low (cm) @/214.4
Lg (cm) : 09.6
Pe (gfom®-s) 6.90E-12
n {em>crack/cm®-total area) 0.04
Bacap (cm*-airicm®-soil) 0.038.
Bacrack (cm>-airfem’-total area) 0.26
8,5 (cm®-airfem®-soil) 025
97 (cm*em’-soil) 0.38
Buweap (cm°-H;0/em®-soil) 0.342
Byorack {6mM°-HzOfcm®-total volume) 0.12
Bus (cm®-HyOfcm’-soil) 0.12.
ps (g/em®) 15

Ds (cm/s) 0.00725762
Derack (cm%s) 0.00726663
Degp (cm/s) 2.131E-05
Dy (cm?/s) 0.000?6"5@1

VFyesp ((mg/m’-ait}(mg/t-H0)) 0.00037499
VFgosp {(mg/m’.alr)i(mgikg-solt))  0.01208291

RBSLag (pg/m®-air) 1.43

RBSLew {mg/L-H;0) 3.816

RBSLgon (mg/kg-soil) 418
et

/{O’W g

s

-

5833-001\Harbert.xis

tab: benzene
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Table A-6

Risk-Based Screening Level (RBSL) Calculation for Ethylbenzene
Harbert Transportation/Meekland Avanue

Hayward, California

Parameter -

Dair {em/s) 0.067 Ds (cm?s) 0.00522859
Dyat (cM/s) 8.50E-06 Derack (cm/s) 0.00523476
ER (s 0.00023 Deap{cm?/s) 1.5000-05
foe (g-Clg-soil) 0.01 Dys (cm’fs) 7.4195E-05
H (L-H,O/L-air) 0.26

heap {cm) 182.88 VFyesp ((mg/m™-ain)i(mgiL-H,0))  0.0002988
hy, (¢m) 731.52 VFgesp ((mg/m®-aini(mg/kg-soil)) 0.00084015
Koc (g-H20/g-C} 1100

ks (g-HzO/g-soil) 1 RBSLg (pg/m’-air) 1482
La (cm) 300 RBSLew (Mg/L-H;0) 4959
Lerack {cM) 15 RBSLgoy (Mmg/kg-soil) 1764
Law (cm) 914.4

Ls {cm) 609.6

P, (g/cm’s) 6.90E-14

n (cm*-crack/cm®-total area) 0.01

Bacap (cm°-air/cm’-soil) © 0.038

B,crack (cM>-airfem®-total area) 0.26

B, (cm°-airfcm®-soil) 0.26

8y (em>em®-soil) 0.38

Bucap (cm -HOfem’soil) 0.342

Buerack (€M -H;O/em’-total volume) 0.12

Oys (cm*-HoO%em>-soil) 0.12

ps (alem®) 1.5

£833-001\Harbert xIs\ tab: ethylbenzene




Table A-7
Risk-Based Screening Level (RBSL) Calculation for Toluene

Harbert Transportation/Meekland Avenue
Hayward, California

Parameter’

Dair (cm?/s) 0.078 D (cm?/s) 0.00808701
Dyeat (€m?/S) 9.40E-06 Derack (€m?/s) 0.00609382
ER (s7) 0.00023 Doap (cm?s) 1.7103E105
foc (g-Clg-soil) 0.01 Duws (cm?/s) 8.4565E-05
H (L-H,O/L-air) 0.26

Peap (€M) 182.88 VFyesp ((Mg/m®aini(mg/L-H,0))  0.00034G72
h, (cm) 731.52 VFgesp ((mgim™air/(mg/kg-soil) 0.00348174
kee (g-Ho0/g-C) 300 .

ks {g-H20/g-soil} 3 RBSLag (ng/m>-air) £62
Lg (cm) 300 RBSLgw (Mma/L-H,0) 1650
Lcrack (cm) 15 RBSLSQ“_ (mg!kg-soul) 161.4
Low (cm) 914.4

Ls (em) 609.6

P, (g/cm?-s) 6.90E-14

n {cm®crack/cm®-total area) 0.01

Bacap {cm>-airfem®-soil) 0.038

Bacrack Lom*-airfcm’-total area) 0.26

8,5 {cm>-air/em®-soil) 0.26

By (cm*em®-soil) 0.38

Bucap (em’-H,0lcm’-soil) 0.342

Buerack (CM>-H 0/cm -total volume) 0.12

Bys (em®-H,Ofcm-soil) 0.12

Ps (glcma) 1.5

5833-001\Harbertxls\ tab: toluene
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Table A-8

Risk-Based Screening Level (RBSL) Calculation for Xylenes
Harbert Transportation/Meekiand Avenue

Hayward, California

Parameter _

Dy (cM?/s) 0.072 Ds (cm®fs) 0.00561875
Dyat {cm/s) 8.50E-08 Derack (cm’/s) 0.00562428
ER (s™) 0.00023 Deap (cm?/s) 1.4998E-05
foc (g-Clg-soil) 0.01 Dys {cm?/s) 7.4196E-05
H (L-H,O1L-air) 0.29

Neap (cM) 182.88 VFyesp ((mg/m’-ain)(mg/L-H0)) 0.00033381
hy {cm) 731.52 VFgesp ((mg/m™aini(mg/kg-soil))  0.004427
Koc (g-H20/g-C) 240

ke (g-H;O/g-so0il) 2.4 RBSLar (ng/m°-air) 10,220
Lg (cm) _ 300 RBSLgw (mg/L-H,0) 30616
Lerack (€M) 15 RBSLson, (mg/kg-soil} z|309
Law (cm) 914.4

Ls (cm) 609.6

Pe (gfcm®-s) 6.90E-14

n (cm?-crack/cm?-total area) 0.01

Bacap (cm -airfem®-soif) 0.038

Bacrack (cM°-aitfem’-total area) 0.26

0as {(cm>-air/cm>-soil) ‘ 0.26

8y {cm’fem>-soil) 0.38

Bucap (cm°-Hz0/em’-soil) 0,342

Bwerack (cM -HzO/cm-total volume) 0.12

Byys (oM -H,0Olcm-soil) 0.12

05 (gfem’) 1.5

5833-001\Harbert yis\ tab: xylenes
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Table A-9

Risk-Based Screening Level (RBSL) Calculation for 1,2-Dichloroethane

Harbert Transportation/Meekland Avenue

Hayward, California

AGI

Parame'tébf s

Dap (cm?/s)
Dywat (eM?/s)
ER (s}

foe (9-Clg-soil)
H (L-HO/L-air)
hgap (M)

hy (cm)

koc (g-H20/g-C)
kg {g-H20/g-s0il)
Lg (cm)

Lerack (6m)

Low (cm)
LS (Cm)

Pa (glcmz-s)

n (cm*-crack/cm?-total area)

Bacap (cm-air/em’-soil)

Bacrack (cm°-airfem®-total area)

B4s {cm’-air/em®-soll)

Or (cmalcma-soil)

Bweap (Cma"H20]Cm3—SOiI)

Buwerack (CM°-HaO/cm®-total volume)

By (cm*-H,0fem’-soil)

ps (gfem?’)

0.09451
8.15E-06
0.00023

0.01
0.0373

182.88
731.52
65

0.65
300

15

914.4
609.6

6.90E-14
0.01
0.038

0.26

0.26
0.38
0.342

0.12
0.12
1.5

D, (cm¥s)
Derack (cmzf s)
Deap (cm®/s)

Dy (cr/s)

VFyesp {(mg/m®ait)(mg/L-H;0)) 000016116
VFsesp ((mg/m*air)/(mg/kg-soil)) 0.00257793

RBSLr (pg/m>-air)
RBSLgw (mg/L-H,0)
RBSLsor (Mmg/kg-soil)

0.00737662
0.00742286
5.9899E-05
0.00028007

0.793

5833-001\Harbert.ds\ tab: 12dca




