e |

IR . B B E E EEEFE & B B ' B w9

AGI

I TECHNOLOGIES

A Report Prepared For :

Harbert Transportation

c/o0 Reed, Elliott, Creech & Roth

99 Alameda Boulevard, Eighth Floor
San Jose, California 95113

FINAL REPORT

DEVELOPMENT OF RISK-BASED CLEANUP STANDARDS
HARBERT TRANSPORTATION SITE

19984 MEEKLAND AVENUE

HAYWARD, CALIFORNIA - r_\_’;
A

XL

- o‘:{}

March 27, 1996 l ;?;, ""g'
T i

VS

\ e o&‘sm‘;
R EL
| v

Daniel T. Henninger
Senior Scientist

o

David W. Ashcom, P.E. .
Associate Engineer :

AGI Technologies

300 120th Avenue N.E,
Building 4

Bellevue, Washington 98005
206/453-8383

AGI Project No. 15,833.001



AGI
TABLE OF CONTENTS
EXECUTIVE SUMMARY ...ttt it iiiieitaee ettt ctasssnasannnsnans X
1.0 INTRODUCTION . . ottt it ittt it ia e a e ta e tasaeanns T
1.1 REGULATORY FRAMEWORK ... ...ttt 1
12 TECHNICAL BASIS . ..ottt i et ittt e s 1
1.3 RATIONALE . ..ottt ittt et ittt i s e et arans 2
2.0 STUDY AREA DESCRIPTION ...\ttt ittt it aeaanns 3
2.1 REGIONAL AND LOCALELANDUSE .. .....viiiiiniiiiiii e 3
2.2 CLIMATE oottt ie ettt it e et 4
2.3 DOMESTICWATER SUPPLY . ... e anan s 4
24 SITE GEOLOGY i ittt ittt ittt ittt iy 4
2.5 LOCAL HYDROGEOLOGY ...ttt ittt i s ey 5
3.0 DEVELOPMENT OF SITE-SPECIFIC RISK-BASED CLEANUP STANDARDS . ......... 6
3.1 SUMMARY OF ANALYTICAL DATA ... ... i 6
300 Surface SOil . ..o 6
3.2.2 Subsurface SOil ... ..o 7
3.1.3 Groundwater . .. ..ot e et e 7
32 CHEMICALSOF CONCERN ... ..ttitiiitiiiaanariaat e, 8
3.3 BENEFICIAL USE SUMMARY ... ... ittt 8
3.4 RECEPTOR SURVEY AND POTENTIAL EXPOSUREROUTES ................ 9
3.5 RISK-BASED CONCENTRATIONS ... ... .o 9
3.5.1 Compilation of Toxicity Information ........... ... . ciaiiieiinien.y 10
3.5.2 Estimation of Risk and Development of Risk-Based Concentrations . ........... 10
3.5.3 Compilation of Cleanup Levels ........ ... .. ..o 15
3.6 COMPARISON OF CLEANUP LEVELS WITH SITE CONCENTRATIONS ....... 15
3.6.1 Surface SOl . ..o vt 15
3.6.2 Subsurface Soil . ... ... .. 15
3.6.3 Groundwaler . ... ... .. uun it i 16
e
4.0 REFERENCES . ..\t tutte et et e et et e e a e a e =2 17
3 3
ne SO
N S
ﬁ;y{..f?
SR
SO
Fals



TABLE OF CONTENTS

DISTRIBUTION

TABLES

FIGURES

APPENDIX:

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

Example Calculations

iy~



1%‘

LIST OF TABLES

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10
Table 11
Table 12

Table 13

Table 14
Table 15
Table 16
Table 17
Table 18

Table 19

Summary of Historical Scil Analytical Data

Summary of Historical Groundwater Analytical Data

Frequency of Detections for Subsurface Soil (below 5.5 feet)

Frequency of Detections for Groundwater

National Indoor Background Concentrations

Toxicity Values and Critical Effects for Chemicals of Concern

Exposure Parameters

Summary of Risk-Based Concentrations and Suggested Regulatory Concentrations
Parameters and Values Used to Calculate VFgg,

Physical and Chemical Parameters for COCs

Risk Through Inhalation of Indoor Volatiles Released from Su;bsurface Soil
Irrigation Times for a Standard Yard (5,000 ft?)

Emission Rates and Estimated Ambient Air Concentrations While Using
a Hose at 4 gpm

Risk Through Inhalation of Volatiles Released During Irrigation

Childhood Dermal Absorption from Groundwater While Playing

Childhood Risk Through Incidental Ingestion of Groundwater While Playing
Parameters and Values Used to Calculate VEyu5

Risk Through Inhalation of Indoor Volatiles Released from Groundwater

Potential Risk-Based Cleanup Levels



LIST OF TABLES

Table A-1

Table A-2

Table A-3

Table A-4

Table A-5

Table A-6

Table A-7

Table A-8
Table A-9
Table A-10
Table A-11

Table A-12

Example Calculation: Screening Level Equation for Ingestion of Noncarcinogenic
Contaminants in Residential Soil

Example Calculation: Screening Level Equation for Inhalation of Noncarcinogenic
Contaminants in Residential Soil

Example Calculation: Risk-Based Concentration for Inhalation of Benzene
from Subsurface Soil

Example Calculation: Risk-Based Concentration for Dermal Absorption of
Noncarcinogenic Constituents from Groundwater

Example Calculation: Risk-Based Concentration for Dermal Absorption of
Carcinogenic Constituents from Groundwater

Example Calculation: Risk-Based Concentration Equation for Ingestion of
Noncarcinogenic Constituents from Groundwater During Wading

Example Calculation: Risk-Based Concentration Equation for Ingestion of
Carcinogenic Constituents from Groundwater During Wading

Risk-Based Screening Level (RBSL) Calculation for Benzene
Risk-Based Screening Level (RBSL) Calculation for Ethylbenzene
Risk-Based Screening Level (RBSL) Calculation for Toluene
Risk-Based Screening Level (RBSL) Calculation for Xylenes

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



AGI
LIST OF ILLUSTRATIONS
Figure 1 Vicinity Map
Figure 2 Area Plan Map
Figure 3 Site Plan
vii-



GLOSSARY

ACFCWCD

ACHCS
AGI
ASTM
ATSDR
BETX
bgs

CDI
COC
CPF
CRWQCB
CSWQCB
DTSC
EBMUD
EPA
g/min
gpm
HEAST
HQ

IRIS
TUBK
LDI
LUFT
MDEP
pg/dL
pg/ft*/hr
ug/kg
pg/L
mg/kg
mg/L
ml./g
MMWD
MSL
OLM
PCE
RBSL
RfD

RI

RME
TCE
TNRCC
TPH
TPH-D
TPH-G

Alameda County Flood Control and Water Conservation District
Alameda County Health Care Services

AGI Technologies

American Society for Testing and Materials
Agency for Toxic Substances and Disease Registry
benzene, ethylbenzene, toluene, and total xylenes
below ground surface

Chronic Daily Intake

chemicals of concern

carcinogenic potency factor

California Regional Water Quality Control Board
California State Water Quality Control Board
Department of Toxic Substances Control

East Bay Municipal Utility District

United States Environmental Protection Agency
gallon per minute

gallons per minute

Health Effects Assessment Summary Tables
hazard quotient

Integrated Risk Information System

Integrated /Uptake Biokinetic

Lifetime Daily Intake

Leaking Underground Fuel Tank

Massachusetts Department of Environmental Protection
micrograms per deciliter

micrograms per square foot per hour

micrograms per kilogram

micrograms per liter

milligrams per kilogram

milligrams per liter

milliliters per gram

Moreland Mutual Water District

Mean Sea Level

Organic Leachate Model

tetrachloroethylene

risk-based screening level

chronic reference dose

Remedial Investigation

reasonable maximum exposure

trichloroethylene

Texas Natural Resource Conservation Commission
total petroleum hydrocarbons

total petroleum hydrocarbons quantified as diesel
total petroleum hydrocarbons quantified as gasoline



GLOSSARY

uUsT

vOoC
1,2-DCA

underground storage tanks
volatilization factor

volatile organic compounds
1,2-dichloroethane



TECHNOLOGIES

EXECUTIVE SUMMARY

In August 1989, three gasoline underground storage tanks (USTs) and one underground waste 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 at 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 toxicological
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 risks, soil
and potential groundwater cleanup standards were established for the site. The basic assumptions
used in the risk assessment include:

o On-site residential use is the scenario used and industrial and irrigation applications are the
only designated beneficial uses of shallow groundwater at the site and in the surrounding

area.

e Surface infiltration and the proximity to underground storage tanks, sewer systems, 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 characterized as
gasoline (TPH-G) and diesel (TPH-D). Benzene, ethylbenzene, toluene, and total xy_!g;lgsl@E'IX),
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 area wells.

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

of concern (COQC),

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

considered COCs in groundwater.

-
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Potential cleanup levels for the COCs in each medium were compiled from risk-based concentrations
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 concentratiort
of 0.028 milligrams per kilogram (mg/kg) was determined for benzene and a concentration of 0.045
mg/kg was determined for 1,2-DCA. No subsurface soil cleanup concentration was determined for
ethylbenzene, toluene, and xylenes given that the maximum concentrations detected were below the
published risk-based concentration selected 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.

In groundwater, cleanup concentrations of 440 micrograms per liter (ug/L) for benzene and 370
ug/L for 1,2-DCA was determined. No cleanup concentrations were determined for ethylbenzene,
toluene, and xylenes 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 County Health
Care Services (ACHCS). The technical basis for establishing cleanup standards using risk-based
procedures is provided in the following documents:

¢ United States Environmental Protection Agency (EPA), Risk Assessment Guidance for Superfund,
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 Manual, Part
A, Interim Final, (EPA, 1989a).

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

e American Society for Testing and Materials (ASTM), Emergency Standard Guide for Risk-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).

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

1.2 TECHNICAL BASIS
The technical basis for development of risk-based cleanup standards includes work performed by
AGI and others for Harbert Transportation. A formal Remedial Investigation (RI) has not been

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

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

e CTTS Inc., Well Abandonment and Groundwater Water Monitoring Well Installations (January
1990).

¢ CTTS Inc., Report for Additional Well Installation (April 1991).



e CTTS Inc, Work Plan for the Delineation, Containment and Remediation of Soil and
Groundwater Contamination (November 1992).

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

While data gaps remain for full implementation of remedial action, data collected to date is, 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 toxicological 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 risks, soil and
groundwater cleanup standards are established for the site. Basic assumptions used in the risk
assessment are presented below:

e On-site residential use is the scenario used and industrial and irrigation applications are the
only designated beneficial uses of shallow groundwater at the site and in the surrounding
area.

e Surface infiltration and the proximity to industrial contaminant sources, sewer systems, and
drainage systems precludes shallow zone water from being used as drinking water.

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



20 STUDY AREA DESCRIPTION

The site is located in an unincorporated area of Alameda County near the City of Hayward, at the
northeast corner of Meekland Avenue and Blossom Way intersection, as shown on Figures 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 1989.

In Angust 1989, three gasoline underground storage tanks (USTs) with capacities of 4,000, 5,(500, 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 and 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 af}d 2, respectively.

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, the 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 electrical

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 electrical

lines.

2.1 REGIONAL AND LOCAL LAND USE

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

& residential

o commercial

e industrial

¢ undeveloped open spaces
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Predominant land use in the area is residential, 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 generally located near Interstate 880 and the
Southern Pacific Railroad, which runs north to south adjacent to the interstate.

Land use surrounding the site is mixed residential and commercial and has been zoned as a
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 dryness.
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.

2.3 DOMESTIC WATER SUPPLY .

Drinking water is supplied by East Bay Municipal Utility District (EBMUD), Hayward Water, 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 in the 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
Zomne Aquifer located near Chabot College in Hayward, approximately 5 miles southwest of the site.

2.4 SITE GEOLOGY

Soils in the area generally consist of a mixture of gravels, sands, and clays that were deposited 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.

Three to four feet of fill overlies native soils at the site. The fill consists of clay, sand, and gravel,
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 miles east
of the site and consist primarily of silty clays and clayey silts with interbedded lenses of silty sand
and gravel 3 to 4 inches thick.



25 LOCAL HYDROGEOLOGY N

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, Newark,
Centerville, and Fremont Aquifers. The Newark, Centerville, and Freemont Aquifers consist 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 fo these aquifers is by infiltration or rainfall,
irrigation, and streamflow, with yields generally less than 35 gallons per minute (usually 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 at 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 STANDARDS

Cleanup standards were developed for the Harbert Transportation site using health risk as the
primary focus. A concentration for each chemical that does not thredten human health or the
environment, using conditions specific to the site, was estimated. The target risk level for individual
cancer-causing chemicals {carcinogens) was estimated so as to not exceed one-in-a-million (1 x 10)
(a person’s chance of developing cancer during a lifetime of consistent exposure to a hazardous
chemical). EPA has stated that setting a 10 risk level for individual chemicals and pathways will
generally 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 health 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 accounted for.

The following documents formed the basis for development of risk-based concentrations:

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

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

Risks were calculated following the equations and guidance of EPA’s Risk Assessment Guidarice for
Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final (1989a) using standard
default exposure parameters. The California Water Resources Control Board’s LUFT Field 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 documents were
consulted for readily available cleanup levels that matched conditions at the site.

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. Toluene
is the only compound positively detected in samples from 0 to 5.5 feet in depth. It was detected in
each of the four samples taken from this depth range.



3.1.2 Subsurface Soil Vi

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 dggths\c:ifv%o_ffl%%r_greaten Half of the detections for toluene
were at depths of 20 feet or greater. The additive I, ichloroethane (1,2-DCA)) was detected in 23
percent 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 in 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 component resembled
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 oveslap
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 separately
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,

' 7
3.1.3 Groundwater QZ(J n 2.

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 areas: MW1
and MWS5 located near the former USTs, and MW7 located near the former waste oil tank. These
same compounds were/ah‘consistently detected in the three on-site downgradient wells (MW3,
MWS6, and MWO9) 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 downgradient
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 was not consistently analyzed for in groundwater; however, it has 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 MW?7 display a
consistent pattern of PCE detections and concentration (see Table 2). PCE was detected once in

MW?9 cut of 10 analyses. o
FONaE
32 CHEMICALS OF CONCERN | N RO
\

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 "screening”
chemical concentrations against promulgated standards and risk-based concentrations protective 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.

Tgw&twm_ﬂmwm 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
s a COC because it has a low frequency of detection (3 perlent). PCE is not included as a COC
because it was not detected in any soil samples taken, regardless of location or depth.

BETX, 1,2-DCA, TPH-G, TPH-D, and lead are comsideréd- COCs in groundw;_fé;. TCE is not
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. Therefore, PCE is not considered a COC in groundwater for this site.

3.3 BENEFICIAL USE SUMMARY

\
The site is designated by the City of Hayward as industrial property and has a history of continuous
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 and 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 zone 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 irrigation.
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3.4 RECEPTOR SURVEY AND POTENTIAL EXPOSURE ROUTES

If a house were built on the site, residents could be exposed to toluene in surface soils through
ingestion, inhalation of emissions, and dermal absorption. Dermal absorption is not considered a
complete pathway for toluene because it is a volatile compound. Volatiles in soil are more likely
to dissipate into the atmosphere than be absorbed through the skin (EPA, 1992a).

Residents are not expected to have direct exposure to subsurfacetsoil. The only potential for
exposure is from volatilization of volatile COCs (BETX and 1,2-DCA) in subsurface soil to ambient
air or accumulation inside a home constructed on the site and inhalation by residents. -BETX and
lead are commonly detected in ambient air. Sources 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 5 (ASTM, 1994). Migration from subsurface soil to groundwater
through leaching is also possible.

If groundwater were used to irrigate lawns and shrubs, exposure to COCs could occur through
inhalation of volatile emissions released into the ambient air while the hose was running and/or
dermal contact with and incidental ingestion of those COCs that are not volatile. As with subsurface
soil, the potential exists for vertical migration of volatile COCs in groundwater to accumulate inside
a home constructed on the site. Residents could then inhale the COGCes.

3.5 RISK-BASED CONCENTRATIONS

-

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

¢ 1 x 10 excess lifetime cancer risk if the chemical is classified as a carcinogen.
¢ Hazard quotient of 1 for a chemical that resuits in a noncarcinogenic effect.

Risk-based concentrations were calculated only for those chemicals that exceed the “target risk” for
a specific exposure pathway using conservative exposure parameters, the maximum detected
concentration of the chemical in the media under consideration, and equations presented in EPA's
Risk Assessment Guidance for Superfund, Volume I, 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 site
exposures following cleanup will not exceed a hazard index of 1.0 for noncarcinogenic substances

producing the same toxic response.



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 AssessmentSummary
Tables (HEAST) (EPA, 1994b). Target organs and toxic end points are identified for each CoC.
Table 6 lists toxicity information, where available, for each COC, )

The toxicity values presented in Table 6 for TPH-G and TPH-D are provisional and were derived
by EPA (EPA, 1992b). These values were used as opposed to a “reference compound or surrogate”
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.
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 conservative and 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). In an effort to remain conservative, the risks from
BETX and for TPH-G were quantified separately.

A standard toxicity factor was not developed for lead because of the unique issues in evaluating
lead exposure and toxicity. Two modeling approaches are available for lead: EPA's Integrat-
ed/Uptake Biokinetic TUBK) model (EPA, 1994d) and the California DTSC Leadspread (DTSC,
1994). The EPA model predicts blood lead levels only for children 0 to 7 years of age. The DTSC
model, although less pharmacokinetically correct, allows estimation of blood lead for adults and
children and can be reversed to obtain a concentration that will not exceed the acceptable blood lead
level of 10 micrograms of lead per deciliter (ug/dL) of blood.

3.5.2 Estimation of Risk and Development of Risk-Based Concentrations

Risk-based concentrations were developed using the exposure routes shown in Table 7. Risk-based
concentrations are shown in Table 8.

Surface Soil : Risk from ingestion of toluene in surface soil and inhalation of toluene emissions from
surface soil was not estimated since risk-based concentrations were available in the literature for this
pathway using standard residential exposure parameters. For soil ingestion, the higher intake rate
of children along with their lower body weight was used by EPA to calculate a risk-based
concentration of 16,000 milligrams per kilogram (mg/kg) toluene in soil. Table A-1 (in Appendix
A) provides a sample calculation for this pathway. The chronic reference dose (RfD) was used,
although this results in af overly conservative risk-based concentration because chronic RfDs are
developed for lifetime exposure, not a 6-year exposure duration as used for children.

Adult inhalation rates, body weight, and a 30-year exposure duration were used by EPA to calculate
the risk-based concentration for inhalation of toluene emissions from surface soil. Adult rates lead
to a more conservative risk-based concentration than childhood rates because of the longer exposure

duration (30 years versus 6 years).
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For inhalation, volatilization of toluene from surface soil must be estimated in order to calculate a
risk-based soil concentration. Table A-2 (in Appendix A) presents the equations used by EPA
(1994¢) to calculate a soil screening level for the inhalation pathway. The equation requires a
volatilization factor and is only valid if the calculated chemical concentration in soil using the
volatilization factor is less than the calculated chemical concentration at which the soil pore water
is saturated. 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 saturation
concentration of 150 mg/kg.

Table 8 presents the risk-based concentrations of toluene in soil necesséry to reach a hazard quotient
of 1 for the ingestion and inhalation pathways.

Subsurface Soil : There are no complete direct exposure pathways to subsurface soil; therefore, risks
are not estimated for direct exposure to subsurface soil.

Exposure to COCs in subsurface soil could only occur if volatile COCs (BETX and 1,2-DCA) are
released from soil as soil-gas, migrate vertically through soil, enter a home through cracks in the
foundation, accumulate inside the home, or are inhaled by residents of the home. Concentrations

! inside the home were estimated using the Standard Guide for Risk-Based
Corrective Action Applied at Petroleum Release Sites (ASTM, 1995).

The method was 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:

~
[ 4

RBSL, = RBSL,p/ VEqusr [1]

where RBSL is the risk-based screening level (RBSL) for the COC in soil, RBSL, is the risk-based
screening level for the COC in air, and VFgg is the volatilization factor for COC transport from
subsurface vadose zone soil to an enclosed space (ie., a basement). All equations shown here do
not include unit conversion factors; however, these factors were used in all calculations. The RBSLs
for the carcinogens benzene and 1,2-dichloroethane in air based on 1 x 10 excess individual cancer

risk were calculated as follows:

RBSL,; (cancer) = 1 x 10¢/CPF/LDI [2]
where CPF is the carcinogenic potency factor and LDl is the lifetime daily intake rate for the relevant
medium. For the exposure pathway of air inhalation, LDI = 0.117 m*/kg-day. LDI was calculated

using exposure parameters in Table 7. The RBSL for 1,2-dichloroethane was calculated similarly.

The RBSLs for the noncarcinogens toluene, ethylbenzene, and xylenes associated with air inhalation
and a hazard quotient of 1 were calculated as follows:

RBSL,;; (noncancer) = RfD/CDI i3]

where RfD is the toxicological reference dose and CDI is the chronic daily intake rate for air
inhalation. In this case, CDI = 0.274 m®/kg-day, based on exposure parameters in Table 7.

-11-
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The volatilization factor, VEgg, in Equation [1] is defined (ASTM, 1995} as a function 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 p (1.5) was based on typical clayey soil bulk densities (Brady,
1984). Values for 8,5 (0.13), 9; (0.43), and 8y, (0.30) were calculated based on data observed for
clayey soil (Brady, et al, 1983). Use of these porosity values were used to reflect the observed
difference in gas diffusivity through clayey and sandy soils. For example, oxygen diffusion through
clayey loam was observed to be 11 to 19 percent of that through sandy loam (Brady, 1984). *

Table A-8 to A-12 show results of the calculations yielding risk-based concentrations in vadose zone
soil. Table A-11 shows the noncarcinogenic hazard quotients and excess lifetime cancer risks based
on maximally observed soil concentrations of BETX and 1,2-DCA.
-~

Emissions of TPH-G and TPH-D could not be estimated because of the 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 Petroleum Impacted Sites (CRWQCEB,
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 it
is not used as a source of drinking water.

Groundwater :

o Irrigation and Inhalation: Irrigation is considered the highest b%eﬁci‘iuse of the Shallow Zone
groundwater under the site. Inhalation of volatiles released from groundwater into the
ambient air while a hose is running and/or dermal contact with and incidental ingestion of
water are the exposure pathways considered for groundwater. Calculations of risk-based
concentrations for dermal absorption of noncarcinogenic and carcinogenic constituents from
groundwater are presented in Tables A-4 and A-5 in the Appendix.

It was assumed that residents water their lawns (typical standard yard of 5,000 f£*) daily, year-round,
with fewer minutes of watering and less water used during January and December than during July.
Data obtained from EBMUD on monthly water usage data and minutes of watexring per day fora
typical inland area are presented in Table 12. It is assumed that residents inhale 0.8 m® of air/hr
containing volatile emissions for 487 hours/year (watering for 29,200 minutes per year) for 30 years.
Table 7 presents the exposure parameters used to quantify the inhalation pathway.

Emissions of VOCs were estimated by assuming watering results in nearly complete removal of
VOCs from groundwater, in a manner similar to air stripping. The emission rate was estimated
from the following equation obtained from EPA (1989b):

ER = C, x Q x CF x (1-(RE/100)) [4]
where:

emission rate (g/min)

concentration in groundwater (pg/L)
flow rate (1/min)

conversjon factor (10°g/ug)

removal efficiency (%) of 99.5

I I T

ER
CW
Q

CF
RE
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EBMUD indicated that the typical flow rate out of a hose bib is 10 gallons per minute (gpm) that
falls to about 4 gpm (15.2 L/min) at the end of the hose. (Flow rate information was provided by
EBMUD and is based on 1993 figures.) Table 13 presents the estimated emission rates.

To estimate the ambient air concentrations of volatiles in a yard while a hose is running, the average

emission rate per unit area is applied to a simple dispersion model (DTSC, 1994): ’

C,=ER / (LSxV xMH) {5]
where:

C, =  ambient air concentration, mg/m’

. . f
ER =  emission rate, g/min
LS = length dimension perpendicular to the wind (m), default value = 22, one side of
a 450 m? residential lot
v = average wind speed within the mixing zone (m/sec) default value = 2.25
MH =  mixing height (m), default value = 2

Y" I3

Estimated ambient air concentrations of volatiles emitted from groundwater used for irrigation are
presented in Table 14. These modeled concentrations were used to estimate the risk to potential
future residents using the exposure parameters described above and listed in Table 7. The risks,
presented in Table 14, are 102 for benzene and 10"? for 1,2-DCA and the hazard quotients for
ethylbenzene, toluene, and xylene are all considerably less than 1. Since the maximum detected
concentrations of the volatile chemicals in groundwater did not exceed the target risk levels, risk-
based concentrations for COCs in groundwater were not calculated for this potential exposure

pathway.

Potential future vesidents could come into direct contact with water while irrigating their lawns.
Children often play in the sprinklers or fill small pools with water from the hose during the summer
months. The potential for dermal contact and inadvertent ingestion by children, 0 to 6 years of age,
was evaluated for TPH-G and TPH-D. Lead in water is not dermally absorbed to any significant
degree (EPA, 1992a); therefore, only the potential for inadvertent ingestion by children was
evaluated.

o’

*~

e Wading and Dermal Contact: It is assumed that children play in wading pools for 1 hour a élay,
5 days a week during June, July, and August. Further, it is assumed that dermal contact with
roundwater occurs to the whole body, except the head, for an exposed surface area of 6,800
cm? (EPA, 1992a). Ingestion of 50 mL of groundwater could occur each time a child is playing.
Exposure parameters for these pathways are listed in Table 7. Calculations of risk-based
concentrations for dermal absorption of noncarcinogenic and carcinogenic constituents from

groundwater while wading are presented in Tables A-6 and A-7 in the Appendix.

The chemical specific permeability coefficient (Kp) is a key parameter in estimating dermal dose.
It is the ratio of the steady-state penetration rate to the concentration applied and is specific for a .
chemical. Permeability coefficients are not directly available for TPH-G and TPH-D; therefore,
surrogate Kps were used. The Kp for toluene (1 em/hr from EPA, 1992a) was used for TPH-G
because toluene comprises a high percentage of gasoline. The Kp for pyrene (0.4 cm/hr from EPA,
1992a) was used for TPH-D because it is a middle carbon compound (C16) and may be characteristic

of weathered gasoline.
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The risks estimated for the dermal pathway are presented in Table 15. The excess lifetime cancer
risk, using an oral slope factor unadjusted for absorption efficiency, was calculated as 5 x 10*. The
HQs, calculated with unadjusted oral RfDs, are 17 for |TPH-G and 71 for TPH-D. Risk-based
concentrations were calculated for both compounds and ire reported in Table 8. Tables A-4 and
A-5in the Appendix present example calculations of risk-based concentrations for dermal absorption
of noncarcinogenic and carcinogenic constituents, respectively. The uncertainty in the risks
estimated and the resulting risk-based concentrations for this pathway is very high. The use of
surrogate Kps and provisional slope factors for these compounds renders the outcome highly
uncertain.

o Wading and Ingestion: It was assumed children ingest 50 mL of groundwater each time they
play in a wading pool. Other exposure parameters necessary to quantify the ingestion
pathway are listed in Table 7. Risks estimated for the ingestion pathway are presented in
Table 16. Excess lifetime cancer risk from incidental ingestion of TPH-G exceeds the target
visk level of 1 x 10", and a risk-based concentration was calculated. This concentration is listed
in Table 8. The HQ for ingestion of TPH-D exceeds fthe target risk level of 1; therefore, a risk-
based concentration was calculated for this compoyind. This concentration is also listed in
Table 8. Example calculations are presented in the Appendix, Tables A-6 and A-7.

The potential for adverse effects from incidental ingestion of lead in groundwater cannot be

quantified. The models available are not suitable for anyth
period for children. Risk and risk-based concentratio
concenfrations are available in the literature for lead in w3
potential for incidental ingestion.  -—

o [nhalation of Volatiles from Groundwater: Constituents

ing less than daily exposure over a 6-year
ns cannot be estimated. No cleanup
ater used as an irrigation source with the

in groundwater identified as volatile may

also be released as soil-gas and migrate vertically through cracks in the foundation of a home

and accumulate inside the home. Concentrations

of volatile COCs inside the home were

estimated using the RBCA process as for subsurface soil. f

For transport of a carcinogenic or noncarcinogenic COC from groundwater, through subsurface soil,

and into a basement:
RBSL,, = RBSL,x/ VFygse

where RBSL.,, is the risk-based screening level for the COC

[6]

in groundwater, RBSL, is the risk-based

screening level for the COC in air, and VFypg is the volafilization factor for COC transport from
groundwater, through the vadose zone, and to an enclosed space (i.e., a basement). The RBSLs for
carcinogens and noncarcinogens were calculated as described above in Equations 2 and 3.

The volatilization factor, VFegp, in Equation [1] is defided (ASTM, 1995) as a function of the
parameters in Table 17. The parameters in Table 17 were determined as for subsurface soil.

Tables A-8 through A-12 show results of the calculations yielding risk-based concentrations in
groundwater. Table 18 shows the noncarcinogenic hazard quotients and excess lifetime cancer risks
based on maximally observed groundwater concentrations of BETX and 1,2-DCA.
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3.5.3 Compilation of Cleanup Levels

Potential cleanup levels for each medium are compiled in Table 19 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 should be
chosen as the proposed cleanup level. However, in the case of dermal absorption, the uncertainties
associated with the estimation of risk-based concentrations for TPH-G and TPH-D are so high that
these values were not selected as the potentjyl clea u'h level. :

The use of natural or area background/When the most stringent calculated risk-based concentration
is below background must be considgfed. For volatile emissions from groundwater that accumulate
inside a home, the concentration of/benzene inside a home that Tesults in an excess lifetime cancer
fisk to residents inhaling the air for 24 hours/day, 350 days/year for 30 years is A
concentration in groundwater wgs then estimated that would result in the release and accumulation

sfzene to this level, “Howeter, this level is an order of magnitude below the niatiomat-indoor
background coficentration range for benzene (see Table 5). If the low end of the range of the indoor
background benzene concentration (32 ug/m’) used to estimate a benzene concentration in
groundwater that would result in the release and accumulation of benzene to this level, the
groundwater concentration would be about 5 mg/L. The use of 0.44 mg/L is therefore very
conservative in view of background concentrations of benzene in indoor air.

13
Table 19 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.

3.6.2 Subsurface Soil
B .

The majority of concentrations of benzene detected in subsurface soil are below the selected cleanup
level, Only 22 samples (out of 29 detections and 62 total analyses) had concentrations exceeding the
0.028 mg/kg cleanup level. The sample locations, sample dates, and concentrations are as follows:

TI-W (8/89) at 12 mg/kg ~ . MWS3 (11/89) at .54 mg/kg
T3-E (8/89) at 1.9 mg/kg MW4 (11/89) at 0.075 mg/kg
MWS5 (8/90) at 9.6 mg/kg MWS (8/90) at 0.037 mg/kg
B1 (10/90) at 1.2 mg/kg MWS5 (8/90) at 9.6 mg/kg
B1 (10/90) at 0.04 mg/kg _ MW6 (8/90) at 0.046 mg/kg
B3 (11/89) at .44 mg/kg ‘ MW& (8/90) at 0.07 mg/kg
B3 (11/89) at .13 mg/kg MW7 (10/90) at 0.43 mg/ksg
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B3 (11/89) at .54 mg/kg MW7 (10/90) at 0.31 mg/kg
B4 (11/89) at 0.075 mg/kg MW12-30-6 at 0.078 mg/ke
MW3 (11/89) at .44 mg/kg { MW?9 (2/91) at .15 mg/kg
MW3 (11/89) at 0.13 mg/kg MW9 (2/91) at .18 mg/kg

MWS5 was the only sample out of 8 detections and 34 total analysis that exceeded the 0.045 mg/kg
cleanup level for 1,2-DCA in subsurface soil.

-

Samples analyzed for TPH-G from F3 and F6 had concentrations exceeding the selected soil cleanup
level of 1,000 mg/kg. The concentrations were reported as 2,000 mg/kg (F3) and 3,800 mg/kg (F6),
None of the samples analyzed for TPH-D exceeded the suggested soil cleanup level of 10,000
mg/kg. Samples F3 and F6 also had concentrations of TPH-D that exceeded the 1,000 mg/kg soil

cleanup level.

3.6.3 Groundwater /\

Concentrations of benzene detected in thost of the samples taken from MW1, MW3, MWS5, and MWeé
exceeded the selected cleanup level of440 /L. One sample taken April 1996 from MW4 exceeded
the selected cleanup level at a concentration’of 2,200 ug/L. Two samples taken July 1991 and June
1993 from MW?7 exceeded the selected cleanup level at a concentration of 470 ug/L and 830 ug/L,
respectively. Five samples taken from MW9 on April 1991, April 1992, July 1992, January 1993, and
June 1993 exceeded the selected cleanup level at a concentration of 520 ug/L, 510 ug/L, 860 ug/L,
2,400 ug/L, and 2,400 ug/L, respectively.

This same pattern is true for TPH-G. Most of the samples taken from MW1 and MW5 exceeded the
selected cleanup level of 12,500 ug/L. One sample taken from MW3 in November 1989 exceeded
the cleanup level, three samples taken from MW6 (October 1990, April 1991, and January 1993)
exceeded the cleanup level, and two samples taken from MWI10 (January 1992 and April 1992)
exceeded the cleanup level.

Only one sample, taken from MW1 in July 1992, exceeded the selected cleanup level of 15,000 ug /L
for TPH-D.

No samples exceeded the selected cleanup level of 370 ng/kg for 1,2-DCA.
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Table 1 TECHNOLOGIES
Summary of Historical Soil Analytical Data
Harbert Transportation/Meekland Avenue ) >
Hayward, California

: - EPATestMethod - -"° -~ - - R
8015 Modifled e 8020 o .o L 8010

Sample ' | Date " | Depth | TPH-G. TPH-D |TPH-MO| Benzene Ethylbenzens _Tokiene _ Xylenes. 1 TCE | PCE  §1,.2-DCA

Number | Sampled { -(t} . | - .mgkg . ' * mglkg ST mohkg . 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
T1-E 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 67 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
Ta3W 08/11/89 13.0 ND NA NA ND 0.013 0.026 0.11 NA NA NA
T4 08/11/88 7.5 ND ND NA ND 0.012 0.03 0.14 NA NA NA
B-3 11/28/89 20.5 ND NA NA 013 ND 0.022 ND 02 ND ND
B-3 11/28/89 25.5 52 NA NA 0.44 0.2 0.48 0.93 ND ND ND
8-3 11128/89 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 11/28/89 35.5 ND NA NA ND ND 0.013 ND NA NA NA
MW3 11726189 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 11/28/89 30.5 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 1.8 NA NA 0.2 0.024 0.018 0.034 NA NA NA
Test P #10 06/20/90 75 NA NA NA ND ND 0.005 NA NA NA NA
Test Pit #11 06/20/90 75 NA NA NA ND ND 0.034 NA NA NA NA
Test Pit #7 0B/20/90 5.0 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 0.017 NA NA NA NA
Test Pit #9 06/20/90 7.0 NA NA NA ND ND 0.024 NA NA NA NA

Page 10of3 5833-001\TABLE1.XLS
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Table 1

Summary of Historical Soil Analytical Data
Harpert Transportation/Meekland Avenue
Hayward, Califomnia

S . i .- EPATestMethod -
- 8015 Modified  § - . ., 8020 © o go1o .

. o : L ) a - . CUTotal D i T
 Sample . 1. .Date ° " Depth TPH-G | TPH-D |TPH-MO! Benzene ~ Ethylbenzene Toluene - Xylenes | TCE PCE. | 1,2-DCA:

Number | Sampled {1 I ~ mgikg o B " mgikg o T T mglkg L
MW6 08/30/20 205 ND ND ND 0.046 ND ND ND ND ND ND
MWE 08/30/30 305 23 53 ND Q.07 0,06 0.096 ¢.059 ND ND 0.0057
MW6E 08/30/90 45.5 1.2 ND ND g.02 0.015 0.035 0.056 ND ND ND
MW5 08/31/90 5.5 ND ND ND ND ND 0.0039 ND ND ND ND
MW5 08/31/90 10.5 ND ND ND 0.037 0.0035 0.016 0.019 ND ND 0.0024
MWS 08/31/90 20.5 560 6.4 ND 9.6 7.4 22 45 ND ND 0.061
MW5 08/31/80 45.5 ND ND ND 0.014 0.0073 0.021 0.034 ND ND ND
TP 09/04/90 8.5 NA ND ND NA NA NA NA NA NA NA
TP2 09/04/90 9.0 NA, ND ND NA NA NA NA NA MNA NA
TP3 09/04/90 9.0 NA ND 16 NA NA NA NA NA NA NA
TP4 08/04/90 2.5 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
TP5 09/04/90 7.0 ND ND ND ND ND 0.024 ND NA NA NA
TP6 09/04/90 7.5 ND ND ND ND ND 0.005 ND ND ND ND
TP8 09/04/90 7.5 ND ND ND ND ND 0.034 NA ND ND ND
B1 10/01/90 55 ND ND 13 b 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 25.5 150 3.7 ND 1.2 21 24 8.4 ND ND 0.041
MW7 10/04/90 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 1.1 ND ND 0.0071 0.012 0.036 0.056 ND ND ND
MW7 10701190 Auger 120 23 ND 0.31 1.7 1.4 6.9 ND ND 0.0059
Mwsa 02113/91 25.0 NA NA NA ND ND 0.0033 ND NA NA NA
MW38 02/13i81 35.0 NA NA NA ND ND 0.028 ND NA NA NA
MW@ 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 0.18 0.23 0.34 1 NA ND 0.011
MwWe 02/13/91 40.0 ND ND 0.011 ND NA NA NA
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AGI

TECHNOLDGIES
Table 1
Summary of Historical Soil Analytical Data
Harbert Transportation/Meekland Avenue
Hayward, California

~ 'BO$5Modifled - 1 . . L - BOZO . . o o

Sample |. Date | Depth | TPH-G | TPHD |TPH-MO| Benzene FEthylbenzene . Toluene  Xylenes. | TCE | PCE "{ 1,2-DCA
_Number | Sampled | . f{ft). . mghkg ) .. mgkg . b melkg
MW10 01721792 21.0 ND ND NA 0.0044 0.0036 0.014 0.018 ND ND ND
MW10 01/21/92 26.0 52 11 b NA ND 0.33 ND 1.5 ND ND ND
MW10 01721192 31.0 ND ND NA ND ND 0.0025 0.0034 ND ND ND
MW11 01124182 21.0 ND ND NA 0.0043 NE 0.008 ND ND ND ND
Mw11 01724182 30.0 ND ND NA ND 0.0039 0.0041 ND ND ND ND
MW11 01/24/92 35.0 ND ND NA ND ND 0.0045 ND ND ND ND
MW-12-20-4 12/14/92 20.0 ND ND ND ND ND ND ND ND ND ND
F-1 02/05/83 8.0 ND ND ND ND ND ND ND NA NA NA
F-3° 02/05/83 8.0 2,000 1,300 2 ND ND 2.5 1.6 120 ND ND ND
F-6 02/05/93 12.0 3,800 1,300 2 ND ND ND ND 20 NA NA NA
F-8 02/05/93 12.0 1.1 110 ? 67 ND ND ND ND NA NA NA
MW-12-30-6 30.0 29 11 ° ND 0.078 0.1 ND 0.16 ND ND ND
MW-12-40-8 40.0 ND ND ND ND ND ND ND ND ND ND
Detection Limit 1.0 1.0 10 0.0025 0.0025 0.0025 0.0025 0.002 0.002 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 mg/kg.

NA - Not analyzed. TCE - Trichiarcethylene,

ND - Not detected at indicated detection limit. PCE - Tetrachloroethylene.
TPH-G - Total petroleum hydrocarbons quantified as gasoline. 1,2-DCA - 1,2-Dichloroethane.
TPH-D - Total petroleum hydrocarhons quantified as diesel. 1,1-DCA - 1,1-Dichloroethane.

TPH-MO - Total petroleum hydrocarbons quantified as motor oil.
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Table 2 MA__G'_I

TECHNOLOCIES
Summary of Historical Groundwater Analytical Data
Harbert Transportation/Meekland Avenue
Hayward, Calfornia

) R SR EPA Test Methods' . - - L sl TR
T sot5Modified U f . - . se0.. IR 1
Date - | TPH-G TPHD - TPH-MO | Benzene'  Ethylbenzene - Toluene . Xylenes | TCE:- - PCE. - ‘1,2DCA' | -
well  Sampled |- g oo ' Copgh. o e g I
MW1 07/86 42,000 NA NA 5,500 NA 4,900 6,100 NA NA NA
03/90 27,000 NA NA 2,700 491 840 800 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 04 ND 26
01/81 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 48,000 4,300 *® NA 8,500 830 2,900 3,700 ND ND 64
10/91 27,000 4,300 ° NA 4,400 1,100 1,400 3,200 ND ND 25
01792 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 g70 ND 75 75 150 250 ND ND 48
10/90 NA NA NA NA NA NA NA ND ND 22 Lead 3
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
07191 6,600 ggo *? 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 22
04/92 7,400 1,800 ? NA 730 370 180 640 ND ND 19
07/92 3,000 2,400 *® NA 190 ND 28 410 ND ND 30
10/92 5,000 970 * NA 1,300 320 45 340 ND ND 286
01193 2,300 880 *  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 AG'J

TECHNOLOGIES

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

DL L . B " EPA Test Methods. - . L, ; fint
o 7:8015Modified - 1T . so20 - ' S i ARSI
o S I T Total T S P AT S
- - -~ .'Date - | TPH-G - TPH-D TPHMO | Benzene  Ethylbenzene - Toluene Xylenes | TCE = . PCE .. 12DCA | @ :0
Well . Sampled | . - = . pgl. o REEERNTTY N . R SR
MW4 11/89 ND NA NA 33 1.3 1 52 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 0.7 ND 0.5
01/91 80 ND ND 9.2 2.4 1.7 0.7 ND ND ND
04/91 1,400 130 # NA 2,200 72 ND 17 ND ND ND
07/91 130 ND NA 14 33 9.7 ND ND ND 0.81
10/91 ND ND NA 5.3 1 ND 0.8 ND ND ND
01/92 ND ND NA 6.8 1.3 ND ND ND ND ND
04/92 780 130 ® NA ND 51 ND 48 ND ND 16
07182 ND ND NA ND ND ND ND ND ND 13
10/92 100 ND NA 9.5 ND ND 26 ND ND ND
01/93 960 240 *® NA 200 41 46 9.4 ND ND 1
06793 650 140 2 ND 150 21 ND ND ND ND 37
MWS5 10/30 8,600 1,800 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
04791 18,000 geo ° NA 2,500 550 580 500 ND ND 61
07/91 15,000 2,200 @ NA 4,800 610 1,100 760 ND ND 62
10/94 14,000 3,300 ? NA 5,000 520 820 800 ND ND 49
01/92 12,000 1,900 ® NA 4,300 390 380 530 ND ND 56
04192 23,000 6,400 * NA 8,600 ND 2,800 1,900 ND ND 125
07782 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 1,900 ® NA 5,800 560 1,900 1,600 ND ND 110
01/93 19,000 2,100 * NA 4,600 370 1,600 1,400 ND ND 120
06/93 22,000 2,900 2 ND 8,300 740 2,500 1,900 ND ND 110
06/93 23,000 2,300 * ND 9,600 730 3,000 1,900 ND ND 110
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Table 2 Aﬂ

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

e LR = . EPATestMethods R
T804S Mgd]ﬂed AR oo v 8020 o e 3101‘0_‘ .

.. - Dat | TPHG _ TPHD.. . TPH-MO .| ‘Benzene - Ethylbenzene - Toluene _ Xylenes'| TCE ~° PCE _ 12DCA :
- Well . - Sampled | . wgi. - L o pgll ' S ET e e L s e gl
MW6 10/90 27,000 4,700 ND 2,700 450 2,900 3,300 ND ND 40 Lead 9
01781 7,200 1,600 ND 1,400 ND 200 830 ND ND 23
04/91 17,000 goo ® NA 2,800 610 1,200 1,800 ND ND 53
07191 11,000 1,400 * NA 1,200 ND 380 750 ND ND 29
10191 4,800 1,600 ® NA 380 69 340 730 ND ND 22
01/92 6,100 1,200 ° NA 480 180 200 590 ND ND 26
04/92 7,200 1,800 & NA 340 350 460 920 ND ND 30
07/92 8,600 1,700 a NA 1,300 380 280 1,100 ND ND 35
10/92 1,600 110 *® NA 230 70 20 88 ND NO 24
01/93 13,000 2,100 ® NA 2,500 370 540 2,400 ND ND 36
06/93 7,400 1,800 a ND 1,500 480 120 1,400 ND ND 29
MW7 10/90 14,000 2,700 ND 390 ND 18 1,200 ND 1.3 14|  Lead 11
01/91 4,500 1,400 ND 320 42 48 350 ND ND 10
04191 2,400 NA NA 320 77 62 130 ND 0.6 11
07/91 2,000 910 ® NA 470 ND 24 88 ND ND 9.7
10/91 ND 370 *® NA ND ND ND ND ND 0.68 45
01/92 1,100 290 ° NA 230 45 7 88 ND 35 6.4
04/92 1,700 520 © NA 310 78 28 170 ND 0.5 32
07/92 1,900 500 2 NA 410 78 21 170 ND 2.1 8.7

07/92 (dup) 1,200 700 * NA 21 1 26 80 ND 2 8.2
10/52 1,800 320 NA 410 N 11 75 ND ] 7.4
01/93 2,100 660 ° NA 390 100 21 270 ND 0.6 37
06/93 4,400 1,100 ? ND 830 330 49 620 ND ND 8.6
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Table 2 AQI

TECHNOLOGIES
Summary of Historical Groundwater Analytical Data
Harbert Transportation/Meekiand Avenue
Hayward, California

L i wan TEPATestMethods - ¢ o T T
“C o go15Mediied - D - T - g0z0 A L BOIO
_ pate | TPH-G. TPHD:. _ TPHMOQ | Benzene _ Ethylbenzene - Toluehe * Xylenes-| " TCE. = PCE 1,2-DCA -} - Other =
Wwell  Sampled | - cpgh o 4 T S - S 0
MWe 02191 ND ND NA ND ND NOD ND ND ND ND
04/91 ND ND NA ND ND ND ND ND 0.5 ND
07/91 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 0.68 ND
04/92 ND ND NA ND ND ND ND ND 0.8 ND
07/92 ND ND NA ND ND 3.3 ND ND 16 ND
10/92 ND ND NA ND ND ND ND ND 14 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
MW8 02/91 6,000 1,600 NA 180 19 170 200 ND ND 13
04191 4,200 410 *® NA 520 130 410 589 ND ND 26
07191 1,900 180 NA 190 12 52 77 ND 6.5 12
10/91 880 300 *° NA 160 3 44 83 ND ND 10
01192 380 120 2 NA 14 76 22 14 ND ND 96
04/92 2,900 700 NA 510 80 260 260 ND ND 1
07/92 4,400 1,300 * NA 860 210 340 640 ND ND 2
10/92 200 290 ? NA 6.8 1.4 2.1 7.8 ND ND 12
01/93 8,500 740 2 NA 2,400 380 620 1,500 ND ND 29
06/93 8,200 1,300 ® ND 2,400 360 480 1,500 ND ND 29
MW10 01/92 13,000 3700 ® NA 130 580 110 3,000 ND ND 33
05/92 15,000 5,000 ® NA 180 ND 18 2,700 ND ND 20
05/92 (dup) 13,000 7,500 @ NA 240 490 85 2,500 ND ND 22
07/92 8,100 4,400 * NA 74 360 ND 1,100 ND ND 29
10192 3,200 1,500 *® NA ND ND ND 320 ND ND 25
01793 7,500 2,200 ® NA 130 170 20 710 ND ND 18
06/93 8,000 2,100 ® ND 69 7.9 ND 490 ND ND 16
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Table 2 A_(i

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

N e . EPATestMethods - .- - 7 G
T 8015 Modified oo T T e S S (1 T
o o , ' AR TJotal | B TN BRI
" . Date | TPH-G__ TPH-D TPH-MO | Benzene  Ethyibenzene  Toluene Xylenes | TCE . PCE ~ {,2-DCA | . Other.
“Well . Sampled. | - pglL .. pg "
MW11 01792 8,200 3,200 2 NA 23 250 ND 1,100 ND ND ND
04/92 160 1,200 ® NA ND ND ND ND ND ND ND
07/92 2,100 710 * NA 39 100 2.3 53 ND ND ND
10/92 660 220 ? NA 2.9 19 ND 38 ND ND ND
10/92 770 230 2 NA 32 26 ND 5.7 ND ND ND
01/93 780 370 ® NA 10 2.1 ND 3y ND ND ND
06/93 2,500 160 2 ND 27 99 ND 34 ND ND ND
MW12 12192 2,800 1,700 2 NA 14 ND ND ND ND ND ND
06/93 1,100 750 @ ND 19 21 ND 57 ND ND ND
B1 01/93 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 12/89 1,800 NA NA 200 24 18 34 ND NOD 045 Lead2,100
Abandoned
Laboratory Detection 50 50 500 0.5 0.5 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.
ug/L - Micrograms per liter is approximately equivalent to parts per billion, depending on density of water.
NA - Not analyzed.

ND - Not detected. TCE - Trichioroethytene.
TPH-G - Total petroleum hydrocarbons quantified as gasoline. PCE - Tetrachlorcethylene.
TPH-D - Total petroleum hydrocarbons quantified as diesel. 1,2-DCA - 1,2-Dichloroethane.

TPH-MO - Total petroleum hydrocarbons quantified as motor oil.
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Table 3
Frequency of Detections for Subsurface Soil (below 5.5 feet)

Harbert Transportation/Meekiand Avenue
Hayward, California

TECHNOLOGIES

Constituent ralyse

TPH-G 52 24 46 15 63
TPH-D 38 10 26 7 70
TPH-MO 32 6 19 3 50
Benzene 58 29 50 22 76
Ethylbenzene 58 32 55 20 83
Taluene 68 49 84 28 57
Xylenes 58 33 57 22 67
TCE 35 2 6 ND 0
PCE 35 0 0 ND 0
1,2-DCA 35 8 23 6 75
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.
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Table 4 é“_m—Goa!
Frequency of Detections for Groundwater

Harbert Transportation/Meekland Avenue

Hayward, Califomia

T T UpgradentWens . - o R o S T Souics AreaWalls T T R
P Totald - |- . T Yotag R Total#t | = | Total# | . L.
Constituent | Analyses | Detections | FOU | Annlyses ; Detections| FOD ji Analyses | Delacions} FOR ; Apalyses | Dedections; -FOD. T EOR
TPH-G 10 0 0% 14 7 50% 12 12 100% 1 1 100% 1 10 o1%
TPH-D 10 0 0% 12 4 3% 10 10 100% 1 1 100% 10 10 100%
TPH-MO 1 0 0% 4 0 0% 3 0 0% 3 0 0% 3 0 0%
Benzene 10 0 0% 14 10 71% 12 12 100% 1 1 100% 1 10 91%
Ethylbenzene 10 0 0% 14 10 1% 11 10 91% 1 9 82% 1 8 73%
Toluene 10 3 30% 14 5 B% 12 12 100% 1 11 100% 1 0 91%
Xylenes 10 0 0% 14 8 57% 12 12 100% 1 Lb| 100% " 10 91%
TCE 10 0 0% 13 1 8% 11 1 9% 1 0 0% 11 0 0%
PCE 10 9 90% 13 0 0% 11 0 0% 11 0 0% 11 8 73%
1,2-DCA 10 0 0% 13 8 62% 1 10 N% 1 11 100% 11 1 100%
Lead 1 1 100% 2 1 50% 1 1 100% 1 1 100%

ST T Powngradient On-Site Walls o i T
S MWa T MW - M5 - MWD i R
Towal® | . - | - Totai # IR Totat ; T TowmiE T I T Tl Totat# T |
Constituent | Analyses | Defactions | FOD | Analyses | Detections| FOD | Analysas | Datections| FOD. || Analyses | Detections| FOD Detactions Kriallyses | De PO
TPH-G 14 14 100% 1 1 100% 10 10 100% 7 7 100% 7 7 100% 2 2 100%
TRH-D 12 12 100% 1 11 100% 10 10 100% 7 7 100% 7 7 100% 2 2 100%
TPH-MO 4 0 0% 3 o 0% 1 0 0% 1 0 0% 1 0 0% 1 0 0%
Benzene 14 14 100% 1 11 100% 10 10 100% 7 6 86% 7 6 86% 2 2 100%
Ethylbenzene 14 12 86% 1 g 82% 10 10 100% 7 5 7% 7 8 86% 2 1 50%
Toluene 14 14 100% 1 11 100% 10 10 100% 7 4 57% 7 1 14% 2 0 0%
Xylenes 14 14 100% 11 " 100% 10 10 100% 7 7 100% 7 6 86% 2 1 50%
TCE 16 0 0% 11 0 0% 10 0 0% 7 0 % 7 0 0% 2 0 0%
PCE 16 0 0% 11 0 0% 10 1 10% 7 0 0% 7 i 0% 2 0 0%
1,2-DCA 16 15 94% 1 11 100% 10 10 100% 7 7 100% 7 0 0% 2 0 0%
Lead 2 1 0.5 1 1 100%
T2 Ak Samples Takan

LT ot f Tetm 1 .
Tonstituant |- Analyses: | Retactions | FOD
TPH-G 123 91 74%
TPH-D 114 84 74%
TPH-MO 28 0 0%
Berzene 173 92 75%
Ethyibenzene 12 80 66%
Toluene 123 81 86%
Kylenes 123 ) 73%
TCE 125 2 2%
PCE 125 18 14% Ncte
1,2.0CA 125 83 6%
Lead FOD - Frequency of detection.
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Table 5

National Indoor Background Concentrations

Harbert Transportation/Meekland Avenue
Hayward, California

Benzene 3.2E-01 to 2.2E+01
Ethylbenzene 2.2E+00 to 9.7E+00
Taluene 9.6E-01 to 2.9E+01
Xylenes 4.9E+00 to 4 8E+01
Note:

l.xglfm3 - Micrograms per cubic meter.
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Table 6

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

Hayward, California

AGI

TECHNOLOGIES

- icancerSlope Factors b ot B 00 L

B Db oral” U inhalation - Weightof | Typeof - .
Constituent. = | "(mglkg-d}" < Ref | (mg/kg-d)’  Ref Evidence | - Cancer
Benzene 0.028 1 0.029, | A Leukemia
Ethylbenzene -
Toluene
Xylenes
1,2-DCA 0.091 ! 0.091 | B2 Tumar induction
TPH-G 00017 E 0.0017 E c Liver tumors
TPH-D
Lead B2

S aral L T Tnnalation o | Uneertf. [ oo T T
o oS R - ) T R 'Modifying | Confidence "{- -~ .-~

Constitient: - .| : {mg/kg<d} - Ref | {mgikgd}. Ref| = Factor - | : inRfD | .
Benzene
Ethytbenzene 0.1 | 029 1 1000/1:3001 Low:Low Liver& kidney toxicity:Developmental toxicity
Toluene 0z | 011 | 1000/1:300/1 Med:Med Liver & kidney weight changes:Neurological effects
Xylenes 2z 1 2 C 1001 Med Hyperactivity, decreased body weight
1,2-DCA
TPH-G 62 E 1000 Low Weight loss
TPH-D 0.008 E 40000 Low Liver changes
Lead
Notes;

- EPA, 1894b.

E - EPA, 1992b.

C-DTSC, 1994,

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

TPH-G - Total petroleum hydrocarbons quantified as gasoline.
TPH-D - Total petroleum hydrocarbons quantified as diesel.
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Table 7

Exposure Parameters
Harbert Transportation/Meekland Avenue
Hayward, California

AGI

TECHN()LDOIES

PR T R Averaging Averaging-~- =
RN TSN Bady "t 1. . | Exposure .U f o Timefar *Fime for -
Exposure j. - .0 . NS Weight - Lo . Exposure ' Duration Equs;grg c‘arcinogens' Noncaminogens
“Scenario. | “Exposure Route | Receptor] ' .(kg}_‘ "1 intake Rate': | - Frequency (years} Time -7t {Days} of (Days}
Potential  |[Surface soil ingestion | Adult 70 100 mg/day® | 350 daysiyr®}  24° N/A 25,550 8,760
Future Child 15 200 mg/day ® | 350 daysfyr ® 6" NIA 25,550 2,180
Resident  [Indoor inhalation Adult 70 20 m*day 2 | 350 days/yr b a0’ N/A 25 550 10,950
inhalation while Adult 70 0.8 m%hr 50 days/yr 30° 487 hifyr © 25,550 10,950
irrigating . i
Incidental ingestion Child 15 0.05 Liday ° 60 daysfyr € 6 1 hriday 25,550 2,190
of water from the - - .
hose
Dermal contact with Child 15 Skin surface | 60 daysfyy ¢ & 1 hriday 25,550 2,190
water from the of 6,800 cm? d
hose '
Notes:

a) Source! EPA, 1989%a,
b) Source: EPA, 1991b.

c) Site-specific parameters.
d) Source; EPA, 1992a.
N/A - Not applicable.
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AGI

TECHHOLOGIES

Table &

Summary of Risk-Based Concentrations and Suggested Regulatory Concentrations
Harbert Transportation/Meekland Avenue
Hayward, California

o S Subsurfaca Soll {rngikg) el Groundwater {ggil.} -
| Surface Soii {mgikg) Indoor ‘| Leaching | inhalation. | - = incidental g indoor ,
Constituent “Ingestion- | Inhalation | Inhalation Regulatory - Potential | via lrgigation D.gnnaj i }lngegﬁor; !nharatfon
Benzene NA NA 0.028 1,100 > max. NA NA 440
Ethylbenzene NA NA > max. NC > max. NA NA > max.
Toluene 16,000 150 > max, NC > max. NA NA > max.
Xylenes NA NA > max. NC > max. NA NA > max.
1,2-DCA NA NA 0.045 NC > max. NA NA 370
TPH-G NA NA NA 1,000 NC NA 95 12,500; NA
TPH-D NA NA NA 10,000 NC NA 270 15,000 NA
Lead NA NA NA NC NA NA NC NA

Notes:

> max. - The risk-based concentration is greater than the maximum detecied concentration in the medium.
mg/kg - Milligrams per kilogram.

Ko/l - Micrograms per liter.

NA - Pathway not applicable.

NC - Nat calculated.
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Table 9

Parameters and Values Used to Calculate VFggsp
Harbert Transportation/Meekland Avenue
Hayward, California

AGI

TECHNOLOGIES

DWATER

Low
ER
F

EF
Decrack

Lerack

Henry's law constant

Soil bulk density

Volumetric water content in vadose zone

Soil-water sorption coefficient (Fac X Kog)

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

Vaolumetric air content in vadose zone soil

Effective diffusion coefficient in soil based on vapor-phase
concentrations. Function of DAR, DWATER g,5, 6r, and 6uws
Diffusivity of the COC in air

Diffusivity of the COC in water

Total soil porasity

Depth tc groundwater

Depth to subsurface soil sources

Enclosed space air exchange rate

Enclosed-space volume.infiltration area ration

Effective diffusion coefficient through foundation cracks,
Function of O, DWATER, Sacrack, Oy, and Swerack
Enclosed-space foundation or wall thicknes

Areal fraction of cracks in foundationsfwalls

See Table 10
1.5 gfem®
0.297 em>-water/cm’-soil

r

See Table 10
0.133 cm>-air/cm®-soila.

See Table 10

See Table 10

0.43 cmi*fem?-soll

910 cm br 30 #

610 cm or 20 ft

0.00014 s or evéry 2 hours
200 cm ,

15 em
0.01.cm-crack/cm?-total area

5832-001/VFSE
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TRCHNOLOCIES

Table 10

Physical and Chemical Parameters for COCs
Harbert Transportation/Meekland Avenue

Hayward, California

. NS © Comstant - {. -0 IDiffusivityt L UL L Coeffi
U LT - FUOMW e LR T L eel T E i Al | sSolubllity | in Watar

COnsfitﬁ't:zﬁfj S CAS# 1 gimole -} atm- *mole. ‘di-fﬁénsié;‘ﬁies's_ .- mug. cmgls i mglL.. - g
Benzene 74-43-2 78 5.59€-03 0.23 83 0.003 1,750 11x10% °
Ethylbenzene 100-41-4 106 6.43E-03 0.26 1,100 0.067 152 | 85x10° °
Toluene 108-88-3 95 6.37E-03 0.26 300 0.078 535 | 9.4x10° °©
Xylene 1330.20-7 106 7.04E-03 0.037 240 0.072 198 | 85x10% ©
1,2-DCA 107-06-2 98.96 9,10E-04 65 0.09451 8520 | 9.15x10° °f
TPH-G
TPH-D
Lead ° 7439-92-1 207.2 Insoluble
Notes:

a) Source: TNRCC, 1994. The dimensioniess numbers were calculated 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,

c) Source: ATSM, 1994,

d) Source; ATSDR, 1991,

e) Source: ASTM, 1995

f) 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 liter,

ml/g - Milliiters per gram.

TPH-G - Total petroleum hydrocarbons quantified as gasoline.

TPH-D - Total petroleumn hydrocarbons quantified as diesel.

5833-00NTABLE10.XLS
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TECHNOLOGIES

Table 11

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

Hayward, California

| =S IR T O I R L
SRR ~“Modeled © { - -Daily Daily: . 1 o I AR O
* Maximum. = 1. Indoor Alr. Chemicat .- Chemical S ST AR,
Soll. | Concentration- | . Intake : Intake . = .} Inshalation - .0 - o7 i iphalation :
N Concentration |  Max. _RME ~_rME___ | RmM* | Noncarcinogenic | Slope Factor *|  Cander -
Volatile Constituent |- myfkg . mglmsA |1 -mglkg-day mg/kg-day, ) mg/kg-day | . 'HQ 1 kgfda;;fmé _ 'Rj#K_' .
Benzene 12 0.12 3.4E-02 1.5E-02 0.029 4.2E-04 "]/
Ethylbenzene 67 0.063 1.7E-02 7.3E-03 0.29 5.9E-02
Toluene &3 0.30 8.2E-02 3.5E-02 0.1 7.58-01
Xylene 420 1.80 5.2E-01 2.2E-01 2 2.6E-01
1,2-DCA 0.067 0.00014 3.9E-05 1.7E-05 0.091 1.5E-06
Hl = 1.4E+00 Total Risk = 4E-04
Media intake Factor. . R
CDI RME 2.74E-01 m°fkg-day
LDI RME 1.17E-01 m/kg-day
Notes:

a) See Table 6 for toxicity values.

HI - Hazard index.

HQ - Hazard qucfient

kg-day/mg - Kilogram day per milligram.

mg!ma - Milligrams per cubic meters of body weight per day.

mslkg-day - Cubic meters per kilogram day.

mg/kg-day - Milligrams per kiloagram of body weight per day.
RfD - Reference dose.

RME - Reasonable maximum exposture.

S833-001TABLE 11.XLE\ tab; adultrisk



TECHMNOLOGIES

Table 12

Irigation Times for a Standard Yard (5,000 %)
Harbert Transportation/Meekland Avenue

Hayward, California

January 3 13 50 388
February 28 21 84 588
March 3 50 201 1,559
April 30 g1 364 2,730
May Ky 139 554 4,294
June 30 169 676 5,070
July 21° 176 705 3,702
August 26 °¢ 164 654 4,251
September 30 117 468 3,510
October 31 63 252 1,953
November 30 26 104 780
December 3 13 50 388

Total {min/yr) 29,200

Total (hrs/yr) 487
Notes:

a) Source: EBMUD, 1994.

b} 31 days in the month minus 10 vacation days.

¢} 31 days in the month minus 5 vacation days.

gal/day - Gallons per day.

min/day @ 4 gpm - Minutes per day at 4 gallons per minute.
min/mo - Minutes per month.

5833.001\TABLE12 XL\ tab: Table 12
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TECHNOLOGIES

Table 13
Emission Rates and Estimated Ambient Air Concentrations while Using a Hose at 4 gpm

Harbert Transportation/Meekiand Avenue
Hayward, California

Constituept,

1.5E-07

Benzene

Ethylbenzene 1.3 2.0E-08

Toluene 4.9 7.4E-08 1.2E.06 1.2E-08
Xylene 6.1 9.2E-08 1.5£-06 1.6E-08
1,2-DCA 0.125 1.9E-09 3.2E-08 3.2E-10
Notes:

g/min - Grams per minute.

mg/L - Milligrams per liter.

mg/m® - Milligrams per cubic meter.
mg/sec - Milligrams per second.

BB33.00TABLEL2. LS\ Yak: amnblent air



CHNOLOGIES

Table 14

Risk Through Inhalation of Volatiles Released During Irrigation
Harbert Transportation/Meekland Avenue

Hayward, California

b Estimated | ﬁﬁ‘mm@_;f - Lifeflme L
Doty o Dngite | Dally p Dailly | o]
Ambient Air | Chemical *| Chemical. | = "1 . SR S S
‘Concentration |~ Infake | Intake | - Inhalation © U ) nbiatation -} Litetin
. Max. . RME | _RME RD ® Noncarcinogenic: | Slope Factor *| . Canger -
Volatile Constituent | - mg/m® | mgkgd | mokg<d | mghkgd | HG | kgdaymg |- Risk .
Benzene 2.4E-08 3.73E-10 1.60E-10 0.029 4.6E-12
Ethylbenzene 3.3E-08 5.05E-11 2.16E-11 0.29 1.7E-10
Toluene 1.2E-08 1.90E-10 8.15E-11 0.11 1.7E-09
Xylene 1.6E-08 2.37E-10 1.01E-10 2 1.2E-10
1,2-DCA 3.2E-10 4.85E-12 2,08E-12 0.091 1.9E-13
HI = 2.0E09 Total Risk = 5E-12
Media Intake Factor = 7 1 L Lk L
CDI RME 1.52E-02 m>fkg-day
LDl RME 6.53E-03 m /kg-day
Notes:

a) See Table 6 for source of toxicity values.

HI - Hazard index.

HQ - Hazard guotient.

kg-day/mg - Kilogram day per milligram.

mg/kg-d - Milligrams per kilogram of body weight per day.
mg/m® - milligrams per cubic meter,

maikg-day - Cubic meters per kilogram per day.
RfD - Reference dose.
RME - Reasonable maximum exposure.

5833-D0NTABLE12.XLS\ tab: adultrisk



aGl
Table 15

Childhood Dermal Absorption from Groundwater While Playing

Harbert Transportation/Meekland Avenue

Hayward, California

Max. - |0 ..). CheonicDaily | - LifetimeDally | .. L g S Excass
Groundwater - 1 . -, " |- ‘Chemical " *| .- . Chemical Oral = | O o 4T slepe 1| Litetime

5. . |_Concentration | Kp ® |~ Absorption | . :Absorption . RiD - .| Noncarcinogenic'| ~  Fadtor © | ‘Cancer - -

Constituent . | pa/l cmihr | .. mgtkgday | mglkg-day. mglkgday | .. HQ 01 Kgdayimg D Risk - )

TPH-G 46,000 1 3.4E+00 2.8E-01 0.2 17 0.0017 5.0E-04

TPH-D 16,000 0.4 5.7e-01 4.9E-02 0.008 71 0.0017 8.3E-05
Hi= 88 Total Risk = 6E-04

Media Absorption Factor _ LT e

CDA 7.45E+01 cm’-hfkg-day

LDA 6.30E+00 cm?-hrikg-day

Notes:

a) Source: EPA, 1992a.

cmz-hrlkg-day - Square centimeter hour per kilogram per day.
cm/hr - Centimeters per hour.

Hi - Hazard index.

HQ - Hazard quotient.

kg-day/mg - Kilogram day per milligram.

mgikg-day - Milligrams per kilogram of body weight per day.
RfD - Reference dose.

pg/l - Micrograms per liter.

SEIIDONTABLETS XLS\ tab, child risk



Table 17

Parameters and Values Used to Calculate VFygsp
Harbert Transportation/Meekiand Avenue
Hayward, California

TECHNOLOGIES

Henry's law constant

Volumetric water content in vadose zone

Volumetric air content in vadose zone soil

Effective diffusion coefficient in soil based on vapor-phase
concentrations. Function of DA'R. DWATER, Bas, Oy, and Bws
Diffusivity of the COC in air

Diffusivity of the COC in water

Total soil porosity

Depth to groundwater

Enclosed space air exchange rate

Enclosed-space volume.infiltration area ration

Effective diffusion coefficient through foundation cracks.
Function of DM® DWATER g, .aack, Or, and Bwerack
Enclosed-space foundation or wall thicknes

Areal fraction of cracks in foundationsiwalls

See Table 10
0.297 cm’water/cm®-soil
0.133 em’-airfem>-soil

See Table 10

See Table 10

0.43 cm*cm’-soil

910 cmor 30 ft

0.00014 s or every 2 hours
200 cm

16 cm
0.01 cmZ-crack/cm®tatal area

5833-001/TABLE17.XLS



Table 16

Childhood Risk through Incidental Ingestion of Groundwater While Playing
Harbert Transportation/Meekland Avenue

Hayward, California

AGI

TECHNOLOGIES

ST ohronie, | - Litetime
T, §E Dally.: 0 Dally
o} ~Chemical- | Chemical .

Concentration | . RME. | RME | RD?*

U iMai | fotake” | intake © LT owatt 07

Constituent - ,.fmgui-: mﬁfkg-d- : mglkgd | mglkgd

| Ndnéﬁr&_fﬁéﬁéﬁi@

S!dpé'!;'hﬁor‘

' Excess
-Lifetime

HQ

[hadayimg | Risk

TPH-G 4.6E+01 2.52E-02 2.16E-03 D2 1.3E-01 0.0047 3.7E-06
TPH-D 1.9E+01 1.04E-02 8.92E-04 c.008 ' 1.3E+00
Lead 4 0E-02 2.18E-05 1.88E-06
Hi = 1.4E+00 Total Risk = 4E-06
Child Media Intake Factor ™~ - 0 i TUUE
CDI RME 5.48E-04 L/kg-day
LDI RME 4,70E-05 | /kg-day
Notes:

a} See Table 6 for source of toxicity values,

H! - Hazard index.

HQ - Hazard guotient.

L/kg-day - Liters per kilogram day.

ka/day/mg - Kilograms of body weight per day per milligram.
mglkg-d - Milligrams per kilograms of body weight per day.
mg/L - Milligrams per liter.

RfD - Reference dose.

RME - Reasonable maximum exposure.

5833-001\TAELE12 XLS\ tah: child ingest
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TECHNOLOGIES

Table 18

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

Hayward, California

“Chionic 1| Litetime - |- -
SO oo oo -1 baiy 7 Dally . el
" -Maximum .| - . Modeled "~ -} Chemical .| Chemical |- .- . .. LRI
" Groundwater IndoorAir. | . Intake Intake Inbalation | . - - . " inhalation - Lifet
- Concentration Concentration . _RME . - RME _RfD | Noncarcinogenic | Slope Factor -| = Cam
Volatile Constituent pgﬂ. mg;p'm3 . mg/kg-d - mglkgd mg/kg-d HQ . kg-dayimg |
Benzene 9,800 6.4E-03 1.7E-03 7.5E-04 0.028 2.26-05
Ethyibenzene 1,300 6.9E-04 1.9E-04 8.1E-05 0.29 6.52E-04
Toluene 4,900 3.0E-03 8.1E-04 3.5E-04 0.11 7.43E-03
Xylene 6,100 3.6E-03 1.0E-03 4.3E-04 2 4 99E-04
1,2-DCA 125 3.2E-05 8.7E-06 3.7E-06 0.091 3.4E-07
Hi = 8.6E-03 Total Risk = 2E-05

Media Intake Factor
CDI RME 2.74E-01 mrkg-day
LDI RME 1.17E-01 m>/kg-day

Notes:

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

rngim3 - Mitligrams per cubic meter.
mg@/kg-d - Milligrams per kilogram of body weight per day.

malkg-day - Cubic meters per kilogram day.
RfD - Reference dose,
RME - Reasonable maximum exposure.

5833-001\TABLE 18 XL S\ tab: adultrisk
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TECHNOLOGIES

Table 19

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

‘Surface | Subsurface| & -
, L sl Soli - Groundwater _ » T VUL IR SN RRtE NP

" Constituent .| “mgikg- | mghkg [ - pgfl. | - o Comments .l

Benzene 0.028 440

Ethylbenzene NC NC

Toluene 150 NC NC

Xylenes NC NC

1,2-Dichioroethane 0.045 370

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 soil 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 N/A N/A

Notes:

mg/kg - Mitligrams per kilogram.

pa/L - Micrograms per liter.

N/A - No concentration was available.

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

TPH-D - Total petroleum hydrocarbons quantified as diesel.

5833-001N\TABLE19.XLS
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Appendix A
Table A-1
Example Calculation:
Screening Level Equation for Ingestion of Noncarcinogenic
Contaminants in Residential Soil *

Screening = THQ x BW x AT x 365 dfyt
Level
(mg/kg) /R, x 10¥kg/mg x EF x ED x IR
Where:

THQ = Target hazard quotient (1 unitless)

BW = Body weight (70 kg)

AT = Averaging time (6 yrs *)

RD, = Oral reference dose (toluene - 0.2 mgkg-d)

EF = Exposure frequency (350 d/yr)

ED = Exposure duration (6 yr)

IR = Soil ingestion rate (200 mg/d)

* For noncarcinogens, AT is equal to ED

Screening 1x 15 kg x 6 yrs x 365 dfyr

Level =

(mg/kg) 1/0.2 x 10 mg/kg x 350 dfyr x 6 yr x 200 mg/d
Screening

Level = 15,642.9 mg/kg or 16,000 mg/kg

(mg/kg) y

a From: EPA, 1994,




Appendix A
Table A-2
Example Calculation:

Screening Level Equation for Inhalation of Noncarcinogenic

Contaminants in Residential Soil *

Screening
Level
(mg/kg)

Where:

THQ
BW
AT
RfC
EF
ED
PEF
VF

It

wmwnauwrnH

THQ x BW x AT x 365 diyr

EF x ED x [I/REC x (I/VF + I/PEF)]

Target hazard quodent (1 unitless)

Body weight (70 kg}

Averaging time (30 yTs *)

Inhalation reference concentration (toluene - 0.4 mgjm’)
Exposure frequency (350 d/yr)

Exposure duration (30 y1)

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

Seil to air volatilization factor (chemical specific m*/kg)

* For noncarcinogens. AT is equal to ED

Soil to Air Volatilization Factor

VF

Where:
Q/C

"d"\‘.'lpb-]

-

QEEESp® =0

G.l4xaxD”?
QQC) x x 10-4 m¥cm?

(2xDaxP.xKa)

D.xP,

P+ (p) (1-P)Ka

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 5)

Effective diffusivity (D{P.> /P cm’/s)

Air filled soil porosity (P,-©f unitless)

Total soil porosity (1 - (B/py)

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 - /Ky x 41 g-soil/cm’-air)
Diffusivity in air (chemical specific cm?/s)

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

Soil-water partition coefficient (Ko X OC cma’/g)

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




Particulate Emission Factor

3,600 s/h
PEF = QC) x
0.036 x (1-G) X (UUY” x F(x)
Where:
QCc = Inverse of the mean concentration at the center of a 0.5 acre square
source (101.8 g/m?-s per kg/m’)
0036 = Respirable fraction (unitless)
G = Fraction of vegetative cover (0 unitless)
Ua = Mean annual wind spesd (4.5 m/s)
U = Equivalent threshold value of wind speed at 10 m (12.8 m/s)
Fix) = Function dependent on Un/U, derived using Coward (EPA, 1935)
(0.0497 unitless)
Soil Saturation Limit
Ksx CuxP) +(Co xP) +(CoxH' xPY
Cu
p
Where:
Ky = Soil-water partition coefficient (Ko x OC cm’/g)
Kee = Organic carbon partition coefficient (chemical specific cm’/g)
oC = Organic carbon content of soil (0.02 unitless)
C. = Upper limit of free moisture in soil (S x @, mg/L-water)
S = Solubility (chemical specific mg/L-water)
(N = Soil moisture content (0.1 kg-water/kg-soil)
g = Soil bulk density (1.5 g/cm’)
P, = Air filled soil porosity (P-©f unitless)
P. = Water-fille soil porosity (P, - P, unitless)
P = Total soil porasity (1 - (B/p)
H = Henry's law constant (chemical specific - H x 41 unitless)
H = Henrly's law constant (chemical specific atm-m’*/mol)
e = Soil moisture content (0.1 L-water/kg-soil)
M = True soil density (2.65 kg/L)

a. From: EPA, 1994.



Appendix A
Table A-3
Example Calculation:
Risk-Based Concentration Equation for Inhalation of Benzene from
Subsurface Soil *

Screening - TR x BW x AT x 365 divyr
Level
(mg/kg) EFxED xSF,xIR
Where:

TR = Target risk (10 unitless)

BW = Body weight (70 kg)

AT = Averaging time (70 yts)

EF = Exposure frequency (350 d/yr)

ED = Exposure duration (30 y7)

SF, = Inhalation cancer slope factor ((0.029 mg/kg-day)™)

R = Inhalation rate (20 m’/day)
Risk-based 10 x 70 kg x 70 yrs x 365 diyT
Concentration =
(mg/m%) 350 dfyr x 30 yr x 0.029 x 20 m*/day
Risk-based
Concentration = 0.00029
(mg/m®)

a From: EPA, 1991b.




Appendix A
Table A-4
Example Calculation:
Risk-Based Concentration Equation for Dermal Absorption of
Noncarcinogenic Constituents from Groundwater

Risk-Based = THQ x BW x AT x 365 dfyr
Concentration
(mg/L) SA xK, x EF xED x ET x VR x 1L/1000 cm’
Where:
THQ = Target hazard quotient (1unitless)
BW = Body weight (15 kg)
AT = Averaging time (6 yrs} *
SA = Surface area (6800 ¢cm?)
K, = Permeability Coefficient (chemical specific, 0.4 cm/hr for TPHA)
EF = Exposure frequency (60 dfyr)
ED = Exposure duration (6 yt)
ET = Exposure time (1 hr/d)
RD = Oral reference dose (chemical specific, 0.008 mg/kg-day for TPHd)

* For noncarcinogens, AT is equal to ED

Risk-based 1 x 15 kg x 6 yrs x 365 dfyr

Concentration =

(mg/L) 6300 cm? x 0.4 cmv/hr x 60 d/yr x 6 yr x 1 hr/d x 1/0.008 mg/kg-d x 1L/1000 em’
Risk-based

Concentration = 0.27 for TPHd

(mg/L)




Appendix A
Table A-5
~ Example Calculation:
Risk-Based Concentration Equation for Dermal Absorption of
Carcinogenic Constituents from Groundwater

Risk-Based = TR x BW x AT x 365 diyr
Concentration
(mg/L) SA x K, x EF x ED x ET x SF, x 1L/1000 cm’
Where:
TR = Target risk (10° unitless)
BW = Body weight (15 kg)
AT = Averaging time (70 yts)
SA = Surface area (6800 cm”)
K, = Permeability Coefficient (chemical specific, 1 cm/hr for TPHg)
EF = Exposure frequency (60 d/y7)
ED = Exposure duration (6 y)
ET = Exposure time (1 hr/d)
SF, = Oral cancer slope factor (chemical specific, 0.0017 mg/kg-day” for TPHg)
Risk-based 10 x 15 kg x 70 yrs x 365 d/yr
Concentration =
(mg/L) 6800cm2x1cmfhrxéOdfyrxGyrxlhr/de.OOﬁmg/kg-d“xlIJlOOOcm’
Risk-based
Concentration = 0.095 for TPHg
(mg/L)




Appendix A
Table A-6
Example Calculation:
Risk-Based Concentration Equation for Ingestion of Noncarcinogenic
Copstituents from Groundwater During Wading

Risk-Based = THQ x BW x AT x 365 dfyr
Concentration
(mg/L) EFXxEDx I/RIDxIR
Where:
THQ = Target hazard quotient (lunitless)
BW = Body weight (15 kg)
AT = Averaging time (6 yrs) *
EF = Exposure frequency (60 dfyr)
ED = Exposure duration (6 yr}
RID = Oral reference dose (chemical specific, 0.008 mg/kg-day for TPHd)
IR = Ingestion rate (0.05 L/d)

* For noncarcinogens, AT is equal to ED

Risk-based 1 x 15 kg x 6 yrs x 365 dfyr
Concentration =

(mg/L) 60 d/yr x 6 yr x 1/0.008 mg/kg-d x 0.05 L/d
Risk-based

Concentration = 14.6 (rounded to 15) for TPHd

(mg/L)




Appendix A
Table A-7
Example Calculation:

Risk-Based Concentration Equation for Ingestion of Carcinogenic
Constituents from Groundwater During Wading

Risk-Based - TR x BW x AT x 365 d/yr
Concentration
(mg/L) EF xEDxET xSF,x IR
Where:
TR = Target risk (10 unitless)
BW = Body weight (15 kg)
AT = Averaging time (70 yrs)
EF = Exposure frequency (60 d/yr)
ED = Exposure duration (6 y1)
SF, = Oral cancer slope factor (chemical specific, 0.0017 mg/kg-day” for TPHg)
IR = Ingestion rate (0.05 L/d)
Risk-based 10 x 15 kg x 70 yrs x 365 diyr
Concentration =
(mg/L) 60 diyr x 6 yr x 0.0017 mg/kg-d" x 0.05L/d
Risk-based
Concentration = 125  for TPHg
(mg/L)
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Table A-8

Risk-Based Screening Level (RBSL) Calculation for Benzene
Harbert Transpartation/Meekland Avenue

Hayward, California

Parameter

Dair cm%s) 0.093 Ds (cm¥s) 0.00061264
Dyat (cm%/s) 1.10E-05 Derack (cm?/s) 0.00567497
ER (s7) 0.0001389 Deap (cm?/s) 1.6642E-05
foc (g-Clg-soil} 0.005 Dys (cm?/s) 7.5055E-05
H {L-H20/L-alr) 0.23

Reap (€M} 182.88 VFwesp 0.0006652
hy {cm) 731.52 VFsesp 0.0103799
Koe (g-H20/g-C) 83

Ks (g-H20/g-soil) 0.415 RBSLaRr {pg/m®-air) 0.20472443
Lg (cm) 200 RBSLaw (mg/L-H20) 0.44306149
Lerack (€m) 15 RBSLsoy (mg/kg-soil) 0.02839377
Lew (cm) 914.4

Ls {cm) 609.6

Pe (g/cm?-s) 6.90E-14

n (cm?-crack/cm®-total area) 0.01

Bacap {cmP-airfem’-soil) 0.038

Bacrack (cm>-alrfem™total area) 0.26

Bas (cm>-air/cm®soil) 0.133

ot (em’ferm®-soil) 0.43

Bweap (cm®-H,O/cm®-soil) 0.342

Byerack (6m>-HzOfem>-total volume) 0.12

Bws (cm>-H;0/cm>-soil) 0.297

ps (gfom’) 15

5833-001\HARBERT .XLS\ tab: benzena
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Table A-9

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

Hayward, California

Parammeter -

Dair {cm*/s) 0.067 Ds {(cm?/s}) 0.00044119
Dyat (€M¥/s) 8.50E-06 Derack {cm?fs) 0.00408815
ER (s 0.00013889 Deap (cm?/s) 1.1722E-05
foo {g-C/g-soil) 0.005 Dws (cm%s) 5.2079E-05
H (L-H2O/L-air) 0.26

heap (€M) 182,88 VFwesp 0.00053101
hy (cm) 731.52 VFsesp 0.00093561
Koe (g-H20/g-C) 1100

ks (g-H20/g-soil) 5.5 RBSLar (pg/m°-air) 1058.39416
La (cm) 200 RBSLaw (mg/l-HzQ) 1993,16157
Lerack {€m) 15 RBSLsoi {mg/kg-soil) 1131.23315
Low (cm) 914.4

Lg (cm) 609.6

Pe (g/cm?-s) 6.90E-14

1 (cm*crack/cm>total area) 0.01

Bacap (cm>-airfem®-soil) 0.038

Bacrack (cm>-airfem>-total area) 0.26

Bas (cm>-air/em>-soil) 0.133

O (cm¥em®-soil) 0.43

Bweap (M -Hz0/cm>-soi) 0.342

Bwerack (cmP-Ha207/cm>-total volume) 0.12

Bws (cm°-H20/cm®-s0if) 0.297

ps (gfem®) 15

§833-D01\HARBERT.XLS\ tab: ethylbenzene
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Table A-10
Risk-Based Screening Level (RBSL) Calculation for Toluene

Harbert Transportation/Meekland Avenue
Hayward, California

Parster

Dair (cm?/s) 0.078 Ds (cm*/s) 0.00051345
Dwat (cm?/s) 9.40E-06 Derack (cm?/s) 0.00475905
ER (s™) 0.00013889 Deap {(cm?/s) 1.3357E-05
toc (9-Clg-soil) 0.005 Dws (cm?/s) 6.049E-05
H (L-HzO/L-alr) 0.26

heap (€M) 182.88 VF wesp 0.00060654
hy (em) 731.52 VFsesp 0.00361967
Kes (g-H20/g-C) 300

ks {g-H20/g-soil) 1.5 RBSLar (pg/m°-air) 401.459854
Le (cm) 200 RBSLow (Mg/L-H20) 661.883161
Lerack (€M) 15 RBSLgon. (mg/kg-soil) 110.910646
Low (cm) 914.4

Ls (cm) 609.6

Pe (gfcm*-s) 6.90E-14

n (em*-crackicm?-total area) 0.01

Bacap (cm®-air/cm’-soil) 0.038

Bacrack (cm>-airfem®-total area) 0.26

Bas (cm>-airfem®-soil) 0.133

or (cm*cem®-soil) 0.43

Bweap (cm®-H,0/cm’-soil) 0.342

Bwerack (CM-H207/cm>-total volume) 0.12

Bws (cm-HzOfcm®-soil) 0.297

Ps (glcm®) 1.5

5833-001\HARBERT XLS\ tab: toluene
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Table A-11

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

Hayward, California

Dair (cm?/s) 0.072 Ds {cm?%'s) 0.00047357
Dywat (cm?/s) 8.50E-06 Derack (cm*/s) 0.00439235
ER(s™) 0.00013889 Deap (cm?/s) 1.1713E-05
foc (g-C/g-soil) 0.005 Dws (cm%s) 5.3291E-05
H (L-HOfL-air) 0.29
hcap (€M) 182.88 VFyesp 0.00059657
hy (cm) 731.52 VFsesp 0.00450207
Keoc (g-H20/g-C) 240
ks (g-H20/g-soil) 1.2 RBSLag (ug/m*-air) 7299.27007
La (cm) 200 RBSLew (mg/L-H:z0) 12235.4775
Lerack (cm) 15 RBSLsolL (mgfkg-soil) 1621.31555
Lew {em) 914.4
Ls {cm) 609.6
Pe (g/cm?-s) 6.90E-14
n {em-crackicm®-total area) 0.01
Dacap (cm>-airfem-soil) 0.038
Bacrack (cm’-airfem’-total area) 0.26
Bas (cm-airicm®-soil) 0.133
8r {em*cm-soil) 0.43
Bweap (em-H,0/cm’-soil) 0.342
Bwerack (m°-HzOfcm? total volume) 0.12
Bws (cm*-H;0/cm’-soil) 0.297
ps (g/cm®) 1.5

5833-001\HARBERT XL S\ tab: xylenes



Table A-12

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

Harbert Transportation/Meekland Avenue

Hayward, California

AGI

TECHNOLOGIES

Dair (cm?/s) 0.09451 Ds (cm?/s) 0.0006396
Dyt (cm?/s) 8.50E-06 Derack (em?/s) 0.00579433
ER(s™) 0.0001389 Deap (cm?/s) 4,4133E-05
foc (g-Clg-soll) 0.005 Dws (cm%/s) 0.00017293
H {L-H;O/L-air) 0.0373
heap (€M) 182.88 VF wesp 0.0002421
hy (cm) 731.52 VFsesp 0.00210507
ko (g-H20/g-C) 65
ks (g-H20/g-soil) 0.325 RBSLag (pg/m’-air) 0.09392317
Ls {cm) 200 RBSLaw (mg/L-H,0) 0.38795093
Lerack (€M) 15 RBSLsou. (mg/kg-soil) 0.04461757
Low (cm) 914.4
Ls (cm) 609.6
P {g/cm?-s) 6.00E-14
7 (cm?-crack/cm?-total area) 0.01
Bacap (cm’-air/em-soil) 0.038
Bacrack {cm’-air/cm®~total area) 0.26
Bas (cm>-airfem®-soil) 0.133
&r (cm*/cm®soil) 0.43
Bweap {cmM>-H,Ofcm®-soil) 0.342
Bwerack (cm*-HzO/em>-total volume) 0.12
Bws (em*-Hz0/cm?-sail) 0.297
ps (gfcm?) 1.5
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