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1. Introduction

1.1 Purpose and Scope

The purpose of this document is to present and support recommendations for the comple-
tion of remedial actions at Del Monte’s Plant 35 property in Emeryville, California. The
document includes a summary of remedial activities performed at the site, a description of
the nature and extent of chemical constituents remaining in onsite soil and groundwater,

and an evaluation of associated human health and environmental risks.

1.2 Background

Del Monte Plant 35, located in an industrial area of Emeryville, was operated as a fruit and
vegetable processing facility from the late 1920s through 1989. Plant 35 is located on ap-
proximately 13 acres; the West Parcel, located at 4204 Hollis Street, is approximately 2 acres
in size and the East Parcel, located at 1250 Park Avenue, is approximately 11 acres in size.

The site layout is shown on Figure 1.

Plant 35 is underlain by approximately 5 to 8 feet of fill, composed primarily of clay contain-
ing gravel. Native silty clay extends from beneath the fill to a depth of approximately 15 to
20 feet below ground surface (bgs). Discontinuous lenses of sand and gravels have also been
encountered within the native silty clay. This silty clay zone is underlain with silty sand.
Shallow groundwater exists beneath the property at a depth of approximately 7 to 10 feet
bgs and flows in a southwesterly direction.

Since 1989, Del Monte has conducted extensive soil and groundwater investigations and
completed remedial activities to address known and potential releases of petroleum and
chlorinated hydrocarbons at Plant 35. The activities were conducted with the oversight of
the Alameda County Environmental Health Department (ACDEH) and the San Francisco
Bay Regional Water Quality Control Board (RWQCB). Chlorinated hydrocarbon com-
pounds were found in soil and groundwater beneath the West Parcel in 1989. The source on
the West Parcel was identified as four 50-gallon fuel oil storage tanks used by former Del
Monte tenants. Chlorinated hydrocarbon and petroleum hydrocarbons were also found in
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1. INTRODUCTION

soil and groundwater on the East Parcel. The source on the East Parcel was identified as an
area of soil to the east of the main cannery building and an underground fuel oil storage
tank adjacent to the boiler house. Contaminant source removal and groundwater remedia-

tion is described in the next section.
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2. Summary of Remedial Activities

Remedial activities conducted at Plant 35 are summarized in Table 1. Figure 2 shows the
locations of the remedial activities. Additional details of the remedial activities are provided

below.

2.1 West Parcel

Del Monte removed four 50-gallon underground fuel oil storage tanks from the West Parcel
in March 1989. The tanks were located adjacent to a building that Del Monte had leased to
medical research companies. Tank contents were sampled before the tanks were removed
and were found to contain chlorinated hydrocarbon compounds, primarily trichloroethene
(TCE). Chlorinated hydrocarbon compounds were also detected in shallow groundwater
near the former fuel oil tanks. After Del Monte demolished the building in December 1992,
previously inaccessible soil affected by releases from the tanks was also removed.

In January 1993, Del Monte constructed and began operating a groundwater extraction and
treatment (GET) system on the West Parcel. In August 1994, Del Monte expanded the
groundwater extraction system by adding an extraction trench along the downgradient
property edge. The purpose of adding the trench was to further reduce concentrations of
chlorinated hydrocarbon compounds in groundwater and to minimize offsite migration.
Del Monte operated the West Parcel GET system from January 1993 to June 1995
(approximately 30 months) at which time the RWQCB approved the GET system shut
down. The approval was based on information provided in Proposal to Shut Off West Parcel
GET System (CH2M HILL, 1995a) and additional information regarding results of past shut-
offs and startups of the GET system (CH2M HILL, 1995b).

The West Parcel GET system extracted and treated a total of 4,381,361 gallons of groundwa-
ter during its operation, resulting in significant decreases in concentrations of chlorinated
hydrocarbon compounds in groundwater in the West Parcel. The initial concentration of
total chlorinated hydrocarbon compounds in the influent to the GET system was 666 pug/L
(January 19, 1993). The concentration measured in June 1995, just before the system was
turned off, was 14.3 pg/L. Groundwater on the West Parcel has been monitored with a se-
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2. SUMMARY OF REMEDIAL ACTIVITIES

ries of monitoring wells on a quarterly basis since May 1989. (Monitoring well locations are
shown on Figure 2.) As shown on Figure 3, levels of chlorinated hydrocarbons in ground-
water decreased markedly since 1989. Groundwater monitoring results are tabulated in
Table 2. Treatment system influent results are also shown in Table 2, labeled as “MW-8
(SP-D)”.

2.2 East Parcel

Groundwater investigations conducted in 1994 on the East Parcel of Plant 35 indicated that
a portion of East Parcel groundwater contained chlorinated and petroleum hydrocarbon
compounds (CH2M HILL, 1994a and 1994b). An area of soil contaminated with tetra-
chloroethene (or perchloroethene [PCE}), TCE, and breakdown products was identified as
the source of the chlorinated hydrocarbon compounds in the East Parcel groundwater. In
November 1994 and June and July 1995, Del Monte removed affected soil on the East Parcel.
An underground fuel oil storage tank and surrounding affected soil were also removed at
that time and a groundwater monitoring well (MW-13) was installed downgradient of the
tank excavation. The total volume of soil removed from the East Parcel was approximately

5,300 cubic yards.

Target soil cleanup levels were 1 mg/kg total volatile organic compounds (VOCs) and

100 mg/kg total petroleum hydrocarbons (TPH). Soil excavation depths ranged from 8 to
17 feet bgs and were dictated by the depth of affected soil and the groundwater table.
Groundwater was encountered at about 7 to 10 feet bgs and rose to within 4 to 5 feet of the
ground surface in the open pit. Results of 55 confirmation samples indicated that target soil
cleanup levels were met in all but four bottom samples. In one of these samples, the concen-
tration of total chlorinated hydrocarbons was only slightly above the target cleanup level
(1.2 compared with 1.0 mg/kg). In another sample, the total petroleum hydrocarbon con-
centration was 104 mg/kg, only slightly above the target of 100 mg/kg. In the other two
samples, total petroleum hydrocarbon concentrations of 200 and 180 mg/kg were detected.
The hydrocarbons identified, however, were diesel and motor oil. The mobilities of diesel
and motor oil are significantly less than that of gasoline which is typically the basis for a
100 mg /kg cleanup target. Their low mobility is evidenced by the fact that groundwater

downgradient of the excavation, as indicated from samples collected from MW-13, is not
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2. SUMMARY OF REMEDIAL ACTIVITIES

affected by petroleum hydrocarbons.

Approximately 1,228 tons of the excavated soil were transported offsite for disposal at BFI's
Vasco Road Landfill. Approximately 2,300 cubic yards of soil remain stockpiled onsite. The
soil contains low levels of petroleum and chlorinated hydrocarbons. The RWQCB has ap-
proved the use of this soil in backfilling onsite excavations (RWQCB, 1996).

Following removal of the soil source, remediation of East Parcel groundwater was initiated.
A groundwater extraction system was installed in the excavated pit on the East Parcel and
the existing West Parcel treatment system was modified to accommodate East Parcel
groundwater. Since it began operating in October 1995, the East Parcel extraction system
has removed approximately 554,000 gallons of East Parcel groundwater.
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3. Residual Chemical Constituents in Soil
and Groundwater

Because the levels are below cleanup criteria and pose little or no risk to the environment or
human health (see Sections 4 and 5), low levels of residual chlorinated and petroleum hy-
drocarbons will remain in subsurface soil and groundwater at the Plant 35 property. This

section describes the locations and concentrations of residual chemicals at the property.

3.1 West Parcel

All known soil affected by the release of chlorinated hydrocarbons from the four 50-gallon
tanks was removed. During soil investigations, chlorinated hydrocarbon compounds were
identified in soil at one location in the northern part of the West Parcel. At this location, the
following chemicals were detected: at 2.5 feet bgs, 1,1,1-trichloroethane at 0.022 mg/kg and
1,1-dichloroethane at 0.03 mg/kg; and at 6 feet bgs, 1,1,1-trichloroethane at 0.01 mg/kg
(CH2M HILL, 1993). At another location in the northern part of the West Parcel, motor oil
was detected in the soil at 6 feet bgs at a concentration of 260 mg/kg (CH2M HILL, 1993).
This level is below the proposed target cieanup level (see Section 6). Locations of these de-
tections are shown on Figure 4. Chemical constituents present in West Parcel soil are sum-

marized in Table 3.

West Parcel groundwater is currently monitored quarterly by collecting and analyzing
samples from four wells: MW-7, MW-3, MW-10, and MW-12. Chemicals detected during
past monitoring events and their respective concentrations are shown on Table 2. Table 4
summarizes the results of groundwater monitoring on the West Parcel since the GET sys-
tem was shut down in June 1995. The concentration of total chlorinated hydrocarbons in the
West Parcel wells for the three events since shut down ranged from below the detection
limits to 90 pg/L, with an average of 27.6 pg/L. The most recent sampling event was con-
ducted on December 26, 1995. The data are summarized in Table 4. Chemicals present in
West Parcel groundwater are TCE, PCE, and cis- and trans-1,2-dichloroethene (DCE). In the
December 26, 1995 sampling event, total chlorinated hydrocarbon concentrations ranged

from 22.4 to 90 pug/L in the four wells sampled. The maximum concentrations were detected
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3. RESIDUAL CHEMICAL CONSTITUENTS IN SOIL AND GROUNOWATER

in MW-10. The average concentration of total chlorinated hydrocarbons in the four West
Parcel wells in the December 26, 1995 event was 55.4 pug /L. Although chlorinated hydrocar-
bons were detected at higher levels in the December 1995 sampling event than in the two

previous events, the increase is within the normal variation expected.

3.2 East Parcel

Residual concentrations of chemicals present in soil on the East Parcel are summarized in
Table 5. The data are from confirmation samples collected from soil left in place after the
soil removal activities. Thirty four (34) confirmation samples were collected from the exca-
vation of soil containing chlorinated and petroleum hydrocarbons east of the former Label
Room and 21 samples were collected from the excavation at the former underground tank
location. Table 5 provides the range of concentrations detected in confirmation samples as

well as the mean concentration. Sample depths ranged from 6 to 17 feet bgs.

As documented in previous reports, petroleum hydrocarbons are also present beneath
structures or pavement at various isolated locations on the East Parcel (CH2M HILL, 1993
and CH2M HILL, 1994d). Soil with concentrations above agency approved cleanup levels
will be removed after existing site structures are demolished. Cleanup levels are discussed

in Section 6.

East Parcel groundwater is monitored by sampling groundwater from MW-13. To date, two
sampling events have occurred. Chemicals detected on the East Parcel are the same as those
detected on the West Parcel with the addition of vinyl chloride. Chemicals detected and
their respective concentrations are provided in Table 2 and summarized in Table 4. In the
December 26, 1995 sampling event, 110 pg/L. of total chlorinated hydrocarbons were de-
tected.
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4. Human Health Risks

A screening Health Risk Assessment {(HRA) was conducted for the former Plant 35 prop-
erty. The HRA addresses potential future exposure to the volatile organic compounds pres-
ent in soil and groundwater and was conducted in accordance with California

Environmental Protection Agency (CAL-EPA) risk assessment guidance, as appropriate.

Del Monte Plant 35 is located in an industrial area of Emeryville. Currently, the only struc-
ture remaining on the property is the main cannery building. Although no specific redevel-
opment plans are currently proposed, likely future uses of the property are industrial,
commercial, and /or multi-family residential.

Chemicals present in groundwater and subsurface soil beneath the site could volatilize and
migrate through soil into ambient air or air inside a future onsite building. The groundwa-
ter is not currently used as a domestic source of water and is not expected to be used as

such in the future.

The purpose of this HRA is to quantitatively evaluate potential health risks to the public
and onsite workers due to volatilization of chemicals from groundwater and subsurface
soil, and transport through soil to air inside of a future onsite building. This screening HRA
assumes that the only additional remedial actions taken at the site are the removal of “hot
spots” of petroleum contamination that may be encountered during demolition of the re-

maining onsite structures.

4.1 Chemicals of Concern
All chemicals detected in groundwater monitoring wells (located in the East and West Par-

cels) during the March 27, 1996 sampling event are considered chemicals of concern for
purposes of the screening HRA. The groundwater chemicals of concern include five VOCs:
PCE; TCE; cis-1,2,-dichloroethene; trans-1,2,-dichloroethene; and vinyl chloride.

Likewise, all chemicals detected in soil in the confirmation samples (collected from the East
and West Parcels) are considered chemicals of concern. The soil chemicals of concern for the

West Parcel include two VOCs: 1,1-dichloroethane and 1,1,1-trichloroethane. The soil

SFOAWPROCH 1778 1\RF004.000 41



4. HUMAN HEALTH RISKS

chemicals of concern for the East Parcel include seven VOCs: PCE; TCE; cis-1,2-
dichloroethene; trans-1,2-dichloroethene; acetone; vinyl chloride; and methylene chloride.

4.2 Exposure Assessment

The exposure assessment characterizes the potentially exposed populations and identifies
the potential pathways by which exposure may occur. The magnitude, frequency, and du-

ration of exposure are then estimated.

4.2.1 Potentially Exposed Populations
No specific redevelopment plans are currently proposed for the Plant 35 property. How-

ever, possible future uses for the property include commercial /industrial and/or residen-
tial. Individuals that could be exposed to VOCs in groundwater and soil include

commercial /industrial workers and residents.

4.2.2 Potential Exposure Pathways
Potential pathways of exposure to VOCs in groundwater and soil include direct contact

with groundwater and subsurface soil, and transport of VOCs from groundwater and sub-
surface soil through the foundation of a building or into ambient air. Groundwater in the
vicinity of the site is not currently used for drinking water and is not expected to be used as
such in the future. Therefore, direct contact with groundwater is not considered a complete
pathway and is not further evaluated in this HRA. Since residual VOCs in soil were found
in the subsurface depth intervals only (i.e., not in surface or near-surface soils), soil expo-
sure through direct contact is also considered unlikely and, therefore, is not further evalu-
ated in this HRA.

Future onsite commercial/industrial workers or residents could be exposed to VOCs in
groundwater and subsurface soil through migration of VOC vapors into ambient air, com-
mercial/industrial buildings, or residences. Exposures to VOCs in ambient air are expected
to be less than those in a building or residence due to dilution and mixing. Therefore, work-
ers inside buildings and residents inside their homes are expected to be the maximally ex-

posed populations and are quantitatively addressed in the HRA.
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4. HUMAN HEALTH RISKS

4.2.3 Quantification of Exposure
The following equation is used for calculating chemical intake from inhalation of volatile

chemicals in air:
I = (CA x BR x EF x ED)/(BW x AT)
where:
I = chemical intake (mg/kg body weight/day)
CA = chemical concentration in air (mg/m?®)
BR = breathing rate (m’/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)

To evaluate the worker exposure, this HRA uses an inhalation rate of 20 m’/ day, an expo-
sure frequency of 250 days/year, an exposure duration of 25 years, and a lifetime average
body weight of 70 kg (CAL-EPA, 1992). To evaluate the resident’s exposure, an exposure
frequency of 350 days/year is used; all other exposure parameters are the same as those

used for workers.

4.2.4 Estimated Air Concentrations
Concentrations of VOCs that may diffuse into a building or residence built above ground-

water were estimated based on March 27, 1996 groundwater data. Estimation of the flux of
VOCs from groundwater to the soil surface was calculated using maximum reported con-

centrations of groundwater chemicals of concern from the East and West Parcel samples in
conjunction with Fick’s first law of diffusion. The concentrations of VOCs inside a building

or residence were then calculated based on these flux estimates.

Concentrations of VOCs that may diffuse into a building or residence from subsurface soil
were estimated based on analytical results from samples collected after soil removal activi-
ties were completed. The 95 percent upper confidence limits of the mean concentrations of
chemicals of concern in confirmation subsurface soil samples from the East and West Par-
cels were used in conjunction with the Freundlich constant and Henry’s Law constant to
estimate soil-gas concentrations. The modeled soil-gas concentrations are used with Fick’s
first law of diffusion to estimate flux; the flux is used to calculate concentrations of VOCs in
a building or residence.
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4. HUMAN HEALTH RISKS

The methodologies for estimating air concentrations in a building or residence resulting
from migration of VOCs from groundwater and subsurface soil are presented in Appendix

A. Estimated air concentrations are shown in Table 6.

4.3 Toxicity Assessment

Human health effects are divided into two broad categories; noncancer and cancer effects.
This division is based on different mechanisms of action associated with each category.

Chemicals posing noncancer risks may have cancer effects also.

Toxicity values, which are a quantitative expression of the dose-response relationship for a
chemical, take the form of reference doses (RfDs) for noncarcinogenic effects and cancer
slope factors (CSFs) for carcinogenic effects. Both RfDs and CSFs are specific to the exposure

routes.

The RfD is generally expressed in units of milligram per kilogram body weight per day
(mg/kg-day). Inhalation RfDs may be expressed as either mg/kg-day or mg/m’ air.
Chronic RfDs are an estimate (with uncertainty spanning perhaps an order of magnitude or
greater) of a daily exposure to the human population, including sensitive populations, that
is likely to be without appreciable risk of deleterious effects during a lifetime (US EPA,
1989).

Generally, the CSF is a plausible upper-bound estimate of the probability of a response per
unit intake of a chemical over a lifetime. The approach used to estimate the CSF from ani-
mal studies or human data assumes a dose-response relationship with no threshold. There
is uncertainty and conservatism built into the risk extrapolation approach. Cancer risks es-
timated by this method produce an estimate that provides a rough but plausible upper limit
of risk: i.e., it is not likely that the true risk would be much more than the estimated risk,
but could be considerably lower (US EPA, 1989).

The priority for sources of toxicity values used in this HRA was as follows:
o CAL-EPA compilation of cancer potency factors (CAL-EPA, 19%a).

¢ US EPA Integrated Risk Information System (IRIS) database (US EPA, 1995a).
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4. HUMAN HEALTH RISKS

¢ Health Effects Assessment Summary Tables (HEAST) issued by US EPA’s Office of Re-
search and Development (US EPA, 1994)

« Provisional toxicity values developed by the US EPA Environmental Criteria and As-
sessment Office (ECAQO) (US EPA, 1995b).

The RfDs and CSFs used in this HRA are presented in Table 7.

4.4 Risk Characterization

The risk characterization integrates the toxicity and exposure assessments to estimate the
potential risk to workers and residents from exposure to site chemicals. The exposure sce-
narios are evaluated by estimating the noncarcinogenic and carcinogenic risks associated
with them. The estimation of risk assumes that exposure remains constant over the expo-

sure periods assessed {i.e., contaminant concentrations and intake levels are constant).

4.4.1 Noncarcinogenic Risk
Noncarcinogenic risk is assessed by comparing the estimated daily intake of a chemical to

its RfD. The estimated intake of each chemical through an individual route of exposure is
divided by its RfD. The resulting quotients are termed noncancer hazard quotients. When
the hazard quotient exceeds one (i.e., intake exceeds RfD), there is a potential for health
concern (CAL-EPA, 1994b).

To assess the potential for noncarcinogenic effects posed by multiple chemicals, a “hazard
index” approach is used. The method assumes dose additivity. Hazard quotients are
summed to provide a hazard index. When the hazard index exceeds one, there is a potential
for health risk. '

4.4.2 Carcinogenic Risk
The potential for carcinogenic effect is evaluated by estimating the excess lifetime cancer

risk, which is the probability of developing cancer during one’s lifetime over the back-
ground probability of developing cancer (i.e., if no exposure to site contaminants occurred).
For example, a 1 x10* excess lifetime cancer risk means that for every 1 million people ex-
posed to the carcinogen throughout their lifetime (which is typically assumed to be

70 years) at the defined exposure conditions, the average incidence of cancer is increased by
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4. HUMAN HEALTH RISKS

one extra case of cancer. According to the California Administrative Code, Title 22, Divi-
sion 21.5, Section 12703 (b), an estimated cancer risk of greater than 10” indicates the pres-
ence of contamination which may pose a significant threat to human health (CAC, 1991).
The acceptable risk range specified by the US EPA in the National Contingency Plan is 1 x
10° to 1 x 10” (US EPA, 1990).

Because of the methods used to estimate CSFs, the excess lifetime cancer risk estimated in
this HRA should be regarded as upper bounds on the potential cancer risk rather than an

accurate representation of true cancer risk. The actual risk could be as low as zero.

Although synergistic or antagonistic interactions might occur among chemicals at the site,
at this time there is insufficient information in the toxicological literature to predict quanti-
tatively the effects of such interactions. Carcinogenic risk is treated in this HRA as additive
within the route of exposure.

4.4.3 Estimated Risks—Transport of VOCs into a Building or Residence

The exposure scenarios for the Del Monte Plant assume a commercial/industrial worker or
future resident could be exposed to VOCs present in groundwater or subsurface soil
through volatilization and transport through soil into air inside a future onsite building or
residence. The estimated hazard quotients and excess lifetime cancer risks for these expo-
sure scenarios are summarized in Table 8. Risk calculation spreadsheets are provided in

Appendix B.

The estimated hazard quotients were less than one for all of the groundwater and soil
chemicals evaluated. The estimated hazard indices, or sum of all hazard quotients, for both
the commercial and residential scenarios involving groundwater and soil are also less than
one. The estimated excess lifetime cancer risk for each of the groundwater and soil chemi-
cals evaluated is below 10°. This risk is less than the state criteria for defining significant
risk (10°) and is within the acceptable risk range specified by the US EPA (10° to 107).

4.5 Summary of Human Health Risks

The former Del Monte Plant 35 property is expected to be redeveloped for industrial, com-
mercial, or multi-family residential use. Soil and groundwater conditions beneath the prop-

erty have been investigated and remediated. Remaining chemicals present in subsurface
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soil and groundwater beneath the site could volatilize and migrate through soil into ambi-
ent air or inside a future onsite building or residence. However, direct contact with
groundwater is not considered a complete exposure pathway because groundwater is not
expected to be used as a domestic source of water. Likewise, incidental ingestion and der-
mal contact with soil are not considered complete exposure pathways because direct contact
with subsurface soil is unlikely. Therefore, this HRA quantitatively evaluates potential
health risks to future onsite workers and residents due to volatilization of chemicals from

groundwater and subsurface soil.

The results of the HRA show that the estimated noncancer hazard indices are less than one
(the level considered by the State of California to be the noncancer level of concern) for both
the cornmercial and the residential scenarios for groundwater and soil. In addition, the es-
timated excess lifetime cancer risks are below 1 x 10° for all chemicals. The total excess can-
cer risks for all chemicals in groundwater are 8 x 10°® for the commercial scenario and 5 x 107
for the residential scenario. Far soil in the West Parcel, the total excess cancer risks for all
chemicals are 1 x 10” for the commercial scenario and 6 x 10 for the residential scenario. For
soil in the East Parcel, the total excess cancer risks for all chemicals of concern are 5 x 107 for
the commercial scenario and 3 x 10° for the residential scenario. These risks are less than the
state criteria for defining significant risk (1X10°) and within the acceptable risk range speci-
fied by the US EPA in the National Contingency Plan (1X10” to 1X10™).
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5. Environmental Risk and Contaminant Trans-
port Analysis

Concentrations of chlorinated and petroleum hydrocarbons in soil and groundwater at this
site have been significantly reduced through the soil source removal and groundwater ex-
traction and treatment described in Section 2. The chlorinated and petroleum hydrocarbons
remaining in site soil (see Section 3) do not pose a significant threat to underlying ground-
water because of their low concentrations and the presence of clayey soils throughout much
of the site that retards migration of chemicais from soil to groundwater. In groundwater be-
neath the West Parcel, current levels of chlorinated hydrocarbons are significantly less than
before soil sources were removed and groundwater was remediated. The concentrations are
expected to be further reduced over time due to the continuing beneficial effect of the re-
medial activities that were conducted on the West and East Parcels. In groundwater beneath
the East Parcel, the highest levels of chlorinated hydrocarbons measured in the 1994 inves-
tigations were at the location of the soil excavation east of the Label Room. As described in
Section 2, soil was excavated to depths below the groundwater table. East Parcel groundwa-
ter quality is currently monitored at MW-13.

No potential environmental receptors to chemical constituents remaining in soil and
groundwater at the Del Monte Plant 35 property have been identified. First, current and ex-
pected future site uses involve pavement over most, if not all, of the site. Direct exposure of
environmental receptors to the low levels of remaining soil contaminants in any future un-
paved areas is unlikely due to the location of the chemicals below the ground surface. In
addition, redevelopment projects typically cover the ground surface with imported top soil
for landscaping. Second, the nearest groundwater discharge point is San Francisco Bay, lo-
cated about 1/2 mile west of Plant 35. As indicated by the contaminant transport modeling
of East Parcel groundwater described below, over that distance chemical concentrations are
expected to be essentially reduced to levels below detection limits through various physical

and chemical processes.

To evaluate the effect of East Parcel groundwater migrating downgradient toward the West
Parcel, a contaminant transport analysis was conducted. The analysis model AT123D (Yeh,
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5. ENVIRONMENTAL RISKS AND CONTAMINANT TRANSPORT ANALYSIS

1981) was used in two dimensions to predict the transport and migration of VOCs in
groundwater. The model simulates the processes of advection, hydraulic dispersion, mo-
lecular diffusion, and adsorption under a simplified idealization of the field to give qualita-
tive estimates of the extent of contaminant transport. The chemical concentrations used in
the model were taken from the sample with the maximum values measured in a groundwa-
ter grab sample collected downgradient of the East Parcel source area in 1994 (source area
concentrations were not used because they do not represent current conditions due to soil

and groundwater remediation conducted in 1994 and 1995).

Figure 5 shows the model area superimposed upon the groundwater surface elevations. The
initial conditions and input parameters, including aquifer and chemical properties, are
summarized in Table 9. The plume was modeled as an instantaneous slug of contaminant
introduced at the location and concentrations exhibited by the groundwater grab sample at
WH-5 (Figure 5). The total VOC concentration of the source plume is 270.7 ug/L, and con-
tains PCE, TCE, vinyl chloride, and trans-1,2-dichloroethene.

The instantaneous slug of contamination was modeled for time periods of 1, 5, 10, 20, and
50 years. As shown in Figures 6 and 7, the plume migrates longitudinally and laterally and
total VOC concentrations are reduced by an order of magnitude in 5 years and two orders
of magnitude in 20 years. The model estimates that after 20 years, the leading edge of the
plume will have traveled approximately 800 feet (still within the property boundary) and
will have total VOC concentrations less than 10 pug /L. The transport niode]jng results indi-
cate that further groundwater extraction at Plant 35 is unnecessary to control migrating

contaminants from the East Parcel.
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6. Conclusions and Recommendations

Since 1989 when a release to soil and groundwater at the Plant 35 property was discovered,
Del Monte has pro-actively undertaken extensive investigation and remediation activities.

Del Monte has completed the following significant activities:
e Thoroughly investigated soil and groundwater conditions at the property

e Removed sources of chemical constituents detected in groundwater (four 50-gallon un-
derground tanks and affected soil on the West Parcel; 20,000-gallon underground tank
and affected soil on the East Parcel; and soil containing chlorinated and petroleum hy-
drocarbons on the East Parcel)

» Extracted and treated groundwater beneath the West Parcel until asymptotic levels were

reached

* Extracted and treated groundwater beneath the East Parcel during soil remediation ac-

tivities in June and July 1995, and from October 1995 to the present

The remediation efforts have resulted in chlorinated hydrocarbon concentrations stabilizing
at greatly reduced levels in groundwater beneath the West Parcel. Groundwater monitoring
results have not shown a significant rebound since the West Parcel GET system was shut off
in June 1995. Potential risks to human health posed by the low levels of chlorinated and pe-
troleum hydrocarbons remaining in soil and groundwater are well below standard accept-

able threshold levels. Potential risks to environmental receptors are low to non-existent.

Based on the completion of source removal and groundwater monitoring results, the fol-

lowing measures are recommended:

o After the existing structures and pavement are demolished, screen and sample surface
soil and excavate soil if petroleum hydrocarbon levels exceed cleanup criteria. Cleanup
criteria will be 100 mg/kg for TPH-gasoline, 200 mg/kg for TPH-diesel, and 300 mg/kg
for TPH-motor oil.
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6. CONGLUSIONS AND RECOMMENDATIONS

Use excavated soil remaining onsite from the 1994 and 1995 East Parcel remediation ac-
tivities to backfill pits, or grade into the subsurface as approved by the RWQCB.

Discontinue groundwater extraction from the East Parcel and dismantle the GET sys-

tems on the East and West Parcels.

Discontinue groundwater monitoring and abandon monitoring wells and piezometers
in accordance with applicable Alameda County Flood Control and Water Conservation

District, Zone 7 requirements.

Receive “No Further Action” letters from the RWQCB and ACDEH.

Del Monte proposes the following schedule to implement the measures listed above:

Measure Date
Backfill East Parcel excavation May 1996
Discontinue groundwater extraction May 1996
Dismantle extraction and treatment units June 1996
Discontinue groundwater monitoring June 1996

Receive No Further Action letter pertaining to above activities July 1996

Demolish remaining buildings and pavement To be determined
Screen and sample soil; excavate if needed To be determined
Receive No Further Action letter for property To be determined
SFONAWPROCM 17761\RF\D06.00C &2
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TABLE 1

Summary of Remediation Activifies and Restlts, Del Monte Plant 35

Summary of Summary of :
Activity Date Purpose of Activity Remediation Results Conflrmation Sampling Reference
West Parcel
Underground tank March 1989 Source removal Four 50-gallon tanks removed Chlorinated hydrocarbon levels in CH2M HILL,
removal (contained fuel oll contaminated with  soil samples were welt below 1 1989.
chlorinated hydrocarbons) mg/kg
Soil removal from December 1992 Construction of groundwater Excavated soil containing low levels  No chlorinated hydrocarbons were
location of four 50- extraction pit and remaining  of chlorinated hydrocarbons and detected in remaining soil,
galion former un- soll source removal aerated onsite
derground tanks
Groundwater ex- Constructed in January Groundwater remediation Exiracted and treated 4,381,361 Since shut down of extraction sys- CH2M HILL,
traction and treat- 1993; extraction system gallons of groundwater,; total chlo- tem (June 1995), quanerly verifica- 1995a, 1995b,
ment expanded in August 1994, rinated hydrocarbons reduced from  tion monitoring has indicated that 19895c, and
operated from January 666 mg/L. (1/93) to 14.3 mg/L (6/95)  groundwaler quality has stabilized at 1996a
1993 through June 1995 reduced levels
East Parcel
Soil removal from November 1994 Source removal 600 cubic yards of soil containing Soil remaining beneath adjacent CH2M HILL,
east of label room chlorinated and petroleum hydrocar-  structures coniained contaminants 1994¢
. bons removed and stockpiled onsite  above cleanup criteria
Soil removal from June 1995 Source removal 2,700 cubic yards of additional soil Chlorinated hydrocarbons In confir- CH2M HILL,
east of label room removed mation samples were < 1 mg/kg 1996b
except in one sample (of 34) at 1.2
mg/kg at 14 feet bgs.
Underground tank  July 1995 Source removal 20,000 gallon closed-in-place tank Petroleum hydrocarbons exceeded CH2M HILL,
and soll removal and 2,000 cubic yard of affected soil 100 mg/kg in three of 21 samples: at 1996b
removed 104, 200, and 180 mg/kg. In all
cases, the hydrocarbons were pre-
dominantly diesel and motor oil
Soil offhaul November 1985 Soil disposal 1,228 tons of excavated soil were Not applicable CH2M HILL,
transported to BFI's Vasco Road . 1996b
Class 11l landfill for disposal
Groundwater ex- October 1995 to present Groundwater remediation 554,000 gallons of East Parcel Not applicable CH2M HiLL,
traction and treat- groundwater extracted between 1996a, 1996b.
ment Qctober 1995 to March 1995. and 1995¢.
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TABLE 2
DEL MONTE PLANT NO. 35
4204 HOLLIS STREET, EMERYVILLE, CA
QUARTERLY GROUNDWATER MONITCRING RESULTS

MW7 17-Apr-91 85.0 <05 <05 23.0 14.0 5.1 0.5
MW7 31-Jul-91 100.0 <05 <05 29.0 19.0 5.1 <05
MW7 22-0ct-91 130.0 <1.0 <10 300 20.0 3.0 <10
MW7 23-Jan-92 100.0 <05 <05 29.0 17.0 3.1 0.5
MW7 23-Apr-92 92.0 <0.5 <05 46.0 28.0 <0.5 <05
MW7 17-Jul-92 93.0 <05 <0.5 51.0 30.0 1.8 <05
MW7 12-Oct-92 7.0 <0.5 <0.5 39.0 28.0 2.8 0.5
MW7 13-Jan-93 540 0.5 <05 25.0 16.0 2.1 <0.5
MW7 30-Mar-93 65.0 0.5 <0.5 31.0 22.0 2.5 0.5
MW7 16-Jun-93 45.0 <20 <0 25.0 19.0 2.7 Q.0
MW7 17-Sep-93 1.6() <1.0 <10 170 12.0 <1.0 <10
MW7 21-Dec-93 20.3 <0.5 <0.5 170 20.0 19 D5
MW7 14-Feb-94 18.0 <0.5 <0.5 13.0 110 0.7 0.5
MW7 11-Apr-94 13.0 <0.5 <0.5 120 100 <1.0 <035
MW7 15-Jul-94 18.8 <05 <0.5 13.0 110 <0.50 <0.5
MW7 17-Oct-94 18.2 <0.5 <05 110 100 <0.50 <0.5
MW7 29.Dec-94  <1.0(D) <10 <10 44 3.8 <1.0 <10
MW7 09-Mar-95  <1.0(f) <1.0 <10 8.4 6.8 <1.0 <1.0
MW7 21-Jun-95  20(t) <1.0 <10 100 8.5 <10 <1.0
MW7 15-Aug95 <10 <10 <10 78 6.6 <1.0 <1.0
MW7 25-8ep-95 <10 <10 <10 85 7.1 <1.0 <1.0
MW7 26-Dec-95 15 <1.0 <10 17 9.0 <1.0 <1.0
MW7 27-Mar-96 209 <05 <0.5 16.0 94 <0.5 <05
MWS 12-May-89  290.0 <10.0 <10.0 1400.0 20.0 78.0 <100
MWS$ 10-Jul-89 140.0 <5 Q5 330.0 14.0 170 <25
MWS8-dup 10-Jul-89 130.0 Q5 Q5 3100 12.0 16.0 a5
MWS 24-Oct-89 100.0 Q2.0 Q2.0 3300 24.0 40 <0
MWS 07-Feb-90 100.0 <0 2.0 520.0 8.0 120 <20
MWS 10-Jul-90 50 <02 <0.5 91.0 36.0 3.0 0.5
MWS$ 17-Oct-90 59.0 <1.0 <1.0 160.0 210 20 <10
MWS 24-Jan-91 160.0 <20 <5.0 450.0 13.0 9.0 270
MWS 17-Apr-91 2100 <5.0 <5.0 £30.0 16.0 <50 <5.0
MWS$ 31-Jul-91 85.0 <0 <2.0 350.0 30.0 2.0 <20
MW3 22-Oct-91 400 <5.0 <5.0 630.0 20.0 <5.0 S0
MWS 23-Jan-92 160.0 <50 <5.0 690.0 29.0 <5.0 <S50
MW3 23-Apr-92 1300 <100 <10.0 1600.0 300 <10.0 <10.0
MW3 17-Jul-92 350 <20 <20 490.0 110 Q0 <20
MW3 12-0ct-92 220 <10 <10 1100 24.0 1.3 <10
MWS2 (SP-D) 19-Jan-93 37.0 <0.5 <0.5 620.0 49 3.0 <05
MWS (SP-D}  26-Feb-93 50.0 <0.5 <05 350.0 14.0 <05 0.5
MWS(SP-D}  11-Mar-93 4.9 © <05 <0.5 1300 25.0 <05 <0.5
MWS (SP-D)  06-Apr-93 480 <10 <1.0 160.0 210 <1.0 <1.0
MWS8(SP-D)  04-May-93 29.0 <0.5 <0.5 89.0 140 <05 <05
MWS (SP-D)  02-Jun-93 1.2 ® <i0 <1.0 1200 8.5 <1.0 <10
MWS (Extr. Well)  16-Jun-93 66.8 <20 2.0 86.0 31.0 14 2.0
MWS (SP-D) 16-Jun-93 62.0 <20 20 102.0 24.0 <20 Q2.0
MWS (SP-D)  02-Sep93  <1LO(D <1.0 <1.0 83.0 11.0 <1.0 <10
MWS (SPD)  01-Oct-93  <1.O(1) <i.0 <10 410 10.0 <10 <1.0
MWS (SP-D)  05-Nov-93  <1.O(D <1.0 <1.0 56.0 11.0 <1.0 <1.0
MWS (SPD)  02-Dec-93  <LO(1) <10 <10 68.0 11.0 <10 <1.0
MWE (SP-D)  09-Mar-94  <LO(D) <1.0 <10 1300 44 <1.0 <1.0
MWS (SP-D) 16-Jun-94  <1.0() <1.0 <10 370 13.0 <10 <1.0
MWS (5P-D) 17-0ct-94  <1.0(t) <1.0 <10 2.5 2.5 <10 <1.0
MWE (SP-D)  06-Dec-94  <1.0() <1.0 <1.0 5.5 1.4 <1.0 <1.0
MWE(SP-D)  09-Mar95 <10t <1.0 <1.0 16.0 34 <l.0 <1.0
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I TABLE 2
DEL MONTE PLANT NO. 35
4204 HOLLIS STREET, EMERYVILLE, CA
l QUARTERLY GROUNDWATER MONITORING RESULTS
I - MWS (SP-I)} 22-Jun-95 <1.0 {1} <1.0 <1.0 9.1 52 «<1.0 <10
MW9 10-Jul-89 63.0 <0.5 <0.5 13.0 38.0 16.0 <0.5
l MW% 24-0ct-89 6.4 <05 <0.5 290 48.0 230 <5
MW9 07-Feb-90 55.0 <0.5 <0.5 150 30.0 7.1 <0.5
MW9 10-Jul-90 3.0 <0.2 <0.5 9.0 43.0 10.0 <0.5
I MW 17-0ct-90 700 <05 <05 14.0 320 46 <05
MW9 24-Ian-91 70.0 <20 <20 2200 23.0 <2.0 <2.0
MW9o 17-Apr-91 44.0 <0.5 <0.5 12.0 260 <0.5 <0.5
MW9 31-Tul-91 550 <05 <0.5 140 320 23 <05
l MW9 22-Oct-91 710 <0.5 <0.5 150 33.0 2.8 <0.5
MWwWo 23-Jan-92 64.0 <5 <05 100 27.0 2.1 0.5
MW9 23-Apr-92 220 <0.5 <0.5 110 29.0 <5 <05
MW9 17-Jul-92 260 <0.5 <0.5 13.0 320 <0.5 <0.5
MW9 12-Oct-92 41.0 <0.5 <05 17.0 36.0 3.0 <0.5
MW9 13-Jan-93 220 <05 <0.5 79 17.0 14 <0.5
MWo9 30-Mar-93 26.0 <0.5 <05 9.6 220 21 0.5
I MW9 16-Jun-93 415 <20 <20 120 270 6.8 2.0
MW9o 17-8ep-93 1.6 (O <1.0 <1.0 110 21.0 35 <1.0
MW9 21-Dec-93 345 <0.5 <0.5 160 340 59 <0.5
MW9 14-Feb-94 30.8 <0.5 0.5 110 250 4.2 <05 -
l MW9 11-Apr-94 180 <05 <(.5 20 180 1.6 <0.5
MW9 15-Jul-94 424 <0.5 <05 150 24.0 7.1 0.5
MW9 17-Oct-94 35.6 <0.5 <0.5 140 240 2.2 0.5
MW9 29-Dec-%94 - <1.0(1) <1.0 <1.0 3.5 8.5 <1.0 <1.0
I MW9 09-Mar-95 <1.0(® <1.0 <1.0 34 8.4 <1.0 <1.0
MW9 21-Jun-95 <1.0(1) <1.0 «1.0 4.8 27 <1.0 <1.0
MWwo9 15-Aug-95 <1.0{t) <1.0 <1.0 2.5 70 <10 <1.0
I MW9 25-Sep-95 <10 <1.0 <1.0 2.5 72 <1.0 <1.0
MW9 26-Dec-95 79 <1.0 <1.0 4.7 2.8 <1.0 <1.0
MWwW9 27-Mar-96 25 <05 <0.5 4.0 6.6 <0.5 0.5
' MWi0 10-Jul-39 850 0.8 .5 2140 420 280 <L5
MWI10 24-Oct-89 104.8 <0.5 <0.5 37.0 28.0 6.9 <5
MW10 07-Feb-90 500 <05 <0.5 11.0 8.0 53 <05
MW10 10-Jul-90 920 <02 <05 30.0 76.0 540 <(.5
MW10-dup 10-Jul-90 10.0 5.0 <05 280 69.0 17.0 <).5
MW10 17-Oct-90 140.0 <05 <0.5 350 370 130 0.5
MW10 24-Jan-91 65.0 <0.5 <0.5 14.0 31.0 33 <05
I MWI10 }7-Apr-91 2100 <20 <2.0 480 52.0 10.0 <2.0
MW10 31-Jul-91 2800 <20 <20 66.0 14.0 2.0 <20
MWI10 22-0ct-91 1600 <10 <1.0 400 40.0 50 <1.0
MW10 23-Jan-92 2400 <2.0 2.0 46.0 54.0 10.0 <2.0
. MWIO0 23-Apr-92 2100 <20 <2.0 890 110.0 <20 <2.0
MW10 17-Jul-92 180.0 <1.0 <1.0 78.0 220 15.0 <10
MWI10 12-0Oct-92 1100 <10 <1.0 450 46.0 11.0 <1.0
l MW10 13-Jan-93 190.0 <1.0 <1.0 78.0 110.0 19.0 <1.0
MWI10 30-Mar-93 26.0 <15 <0.5 15.0 18.0 0.7 <0.5
MW10 16-Jun-93 3.2 <20 <20 27 4.7 <2.0 <20
MWI10 17-Sep-93 <1.0 ) <1.0 <1.0 <10 <1.0 <1,0 <1.0
l MW10 21-Dec-93 .5 0.5 <0.5 <0.5 1.6 .5 <D.5
MWI0 14-Feb-94 9.9 <15 <0.5 5.4 4.4 <05 <0.5
MW10 11-Apr-94 3.7 <015 <0.5 22 1.5 <1.0 0.5
MWI0 15-Jul-94 <05 <(1.5 <0.5 1.0 1.0 <0.5 <0.5
l MWI10 17-0ct-94 20.6 <15 <0.5 370 19.0 <05 <0.5
MWI( 29-Dec-94 <10() <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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4204 HOLLIS STREET, EMERYVILLE, CA
QUARTERLY GROUNDWATER MONITORING RESULTS

TABLE 2

DEL MONTE PLANT NO. 35

MW10 09-Mar-95 1.7 <1.0 <1.0 13.0 98 <l0 <1.0
MW10 21-Jun-95 <10(t) <1.0 <1.0 21 2.1 <10 <1.0
MW10 15-Aug-95 <1.0() <1.0 <10 <1.0 <10 <l0 <1.0
MW10 25-Sep-95 <1.G(t) <1.0 <1.0 <1.0 <10 <1.0 <1.0
MW10 26-Dec-95 45 <1.0 <10 25 20 <10 <10
MWI10 27-Mar-96 28 <0.5 <05 20 26 0.5 <0.5
MW11 10-Jul-89 73.0 <1.0 40 160.0 120 160 5.7
MW11 24-Cct-89 188.0 <20 100 410.0 15.0 220 200
MW11 07-Feb-%0 105.0 <20 20 270.0 8.0 110 13.0
MW11 10-Tul-90 4.0 <20 230 46.0 180 15.0 <0.5
MWI11 17-Oct-90 150.0 <20 11.0 300.0 8.0 <2.0 310
MWI11 24-Jan-91 120.0 <1.0 <10 29.0 290 30 <10
MWI11 17-Apr-91 100.0 . <10 14.0 160.0 12.0 50 29.0
MW11 31-Jul-91 250.0 2.0 <20 61.0 65.0 12.0 20
MW11 22-0Oct-91 180.0 <20 5.0 560.0 200 50 30.0
MW11 23-Jan-92 160.0 <20 13.0 290.0 19.0 «<2.0 21.0
MWI11 23-Apr-92 30.0 <1.0 9.0 1200 13.0 <1.0 14.0
MWI11 17-Jul-92 26.0 <05 1.4 81.0 <0.5 <0.5 3.5
MW11 12-Oct-92 63.0 <3.0 4.4 4500 16.0 52 17.0
MW11] 13-Jan-93 29.0 <10 2.2 1400 13.0 32 6.4
MWI1t 30-Mar-93 17.0 «.5 <0.5 550 100 16 5.1
MWil 16-Jun-93 41.5 <2.0 6.3 2300 20.0 7.0 1.2
MW11 17-Sep-93 <5.0 (t) <5.0 <5.0 2300 <5.0 <50 <50
MWl 21-Dec-93 322 <0.5 2.8 2200 14.0 6.1 <0.5
MWi1 14-Feb-94 11.8 <05 20 520 5.6 15 2.6
MWI1 11-Apr-94 100 0.5 <0.5 570 49 <1.0 2.7
MW11 27-Jun-94 .5 <05 <0.5 110.0 12.0 <0.5 <0.5
MW-11 (SP-E) 30-Sep-94 <1.0{1) <1.0 <1.0 2.6 2.8 <1.0 <1.0
MW-11 (SP-E) 06-Dec-94 <1.0(t) <1.0 <1.0 4.2 1.8 <1.0 <1.0
MW-11 (SP-E) 09-Mar-95 <1.0(t) <10 <1.0 23 1.1 <10 <10
MW-11 (SP-E) 22-Jun-95 <1.0 () <1.0 <1.0 6.9 4.6 <1.0 <1.0
MWwWi12 02-Mar-94 353 <0.5 <0.5 170.0 160 6.8 <0.5
Mwi2 11-Apr-94 250 <).5 <05 100.0 13.0 <1.0 <0.5
MWI12 15-Jul-94 31.9 0.5 <05 82.0 190 42 <(.5
MWI12 17-Oct-94 <0.5 <0.5 1.3 1.1 09 <5 <.5
MWI12 29-Dec-94 <1.0(1) <1.0 <1.0 23.0 110 <1.0 <1.0
MW12 09-Mar-95 <1.0 (1) <1.0 <].0 64.0 16.0 <1.0 <1.0
MW12 21-Jun-95 L.1(t) <10 <0 320 15.0 <1.0 <1.0
MWI12 15-Aug-95 <1.0(1) <10 <t.0 130 11.0 <1.0 <1.0
MW12 25-Sep-95  <1.0(f) <10 <1.0 200 9.9 <10 <10
MW12 26-Dec-95 20 <1.0 <1.0 34 14 <1.0 <1.0
MWI12 27-Mar-96 11 0.3 <05 15 11 <0.5 0.5
MW13 13-0ct-95  26(t) <1.0 <1.0 96 28 20 <10
MW13 26-Dec-95 51 <1.0 <1.0 13 29 17 <1.0
MW13 27-Mar-96 26.2 .5 <.5 8.0 18.0 6.7 <0.5
Primary MCL. —_ 6 0.5 5 5 0.3 5
(a} 1,2-Dichlorosthene (¢} 1,2-Dichloroethane (e) Tetrachloroethene (g) 1,2-Dichloropropane
(b) 1,i-Dichloroethene {d) Trichloroethene ()  Vinyl chloride () trans-1,2-Dichloroctbene
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TABLE 3

Chemicals Present in West Parcel Soil

Sample Depth Concentration
Location Number  (bgs) Chemical Constituent (mg/kg)
A10-SB-04 251t 1,1,1-trichloroethane 0.022
1,1-dichloroethane 0.03
6.0 fi. 1,1,1-trichloroethane 0.01
A10-8B-07 6.0ft.  Motor oil 260
TABLE4
Summary of Chlorinated Hydrocarbons in Groundwater (ug/)°
West Parcel”
4 Events Since GET
3127196 System Shut Down
Range Average Range Average
PCE 6.6-26 13.3 <1.0-26 9.8
TCE 4.0-20 13.8 <1.0-34 12.3
cis-1,2-DCE 2.5-26 14.6 2.5-41° 17.2
trans-1,2-DCE <0.5-2.0 1.2 <(0.5-5 1.4
East Parcel’
3 Events Since Well
installation’
3/27/96 Range Average
PCE 18 18.0-28 28.5
TCE 8 8.0-13 1.3
cis-1,2-DCE 27 27.0-38° 325
trans-1,2-DCE 22 2.2-13 59
Vinyl Chloride 6.7 6.7-20 14.6

*Based on results of EPA Method 8010 analysis

*Wells monitared are MW-7, MW-8, MW-10, MW-12.

“Events since GET system turned off: August 15, September 25, and December 26,
1995, and March 27, 1896. -

‘cis-1,2-DCE was not anaiyzed for in the August 15, September 25, or October 13,
1995 sampling events.

*Well monitored is MW-13,

‘October 13 and December 26, 1995, and March 27, 1996.

PCE = Perchloroethene or tetrachloroethene

TCE = Trichloroethene

DGCE = Dichloroethene



TABLES
Concentrations of Chlorinated and Patroleum Hydrocarbons Remaining in East Parcel Soil (mg/kg)

Range No. Of Detects Mean*
Source Area East of Label Room
Kerosene =1to 4.5 10f 34 1.1
Diesel <1109.6 10f 34 1.3
Motor Ol <ito 19 30f34 22
PCE’ <0.005 to 0.960 15 of 34 0.062
TCE <0.005 to 0.230 11 of 34 0.022
cis 1,2-DCE’ <0.005 to 0.200 12 of 34 0.027
trans 1,2-DCE <0.005 to 0.050 50f 34 0.007
Vinyl Chloride <0.005 to 0.081 6 of 34 0.013
Acetone <0.005 to 0.047 2of 34 0.007
Former Underground Tank Area
Diesel <11to 60 5 of 21 8.7
Motor Oil <1 to 150 4 of 21 17.8
Gasoline <1to1.4 1 of 21 1.0
TCE <0.005 to 0.008 1 of 21 0.005
Methylene Chioride <0.005 to 0.039 1 of 21 0.007
cis 1,2-DCE <0.005 to 0.011 6of 21 0.006

*non-detects were set equal to the detection limit when calculating means

*PCE = perchloroethene or tetrachloroethene
°TCE = trichioroethene
“DCE = dichloroethene

SFO/10031584.00C



TAB.XLS

Table 6
Chemical Concentrations In Air Inside Residential and
Commercial Bulldings
Chemical Air Concentration
Concentration | Commerclal | Residential
(ug/m®) (ug/m®)

Groundwater Max. (ug/L)
cis-1,2-Dichicroethylene 2.70E+01 6.84E-04 2.25E-03
Tetrachloroethylene 2.60E+01 1.92E-03 6.31E-03
trans-1,2-Dichloroethylene 2.20E+00 1.11E-04 3.65E-04
Trichicroethylene 2.00E+01 1.12E-03 3.68E-03
Vinyl chloride 6.70E+00 3.79E-03 1.24E-02
Soil (West Parcel) UCLys (ua/kg)
1,1,1-Trichloroethane 6.61 3.43E-04 1.13E-03
1,1-Dichloroethane 11.35 2.54E-03 8.34E-03
Soll (East Parcel) UCLgs (ug/kg)
Acetone 5.36 9.32E-05 3.07E-04
cis-1,2-Dichloroethylene 286.35 2.72E-03 8.95E-03
Methylene chloride 4.28 3.08E-04 1.01E-03
Tetrachloroethylene 68.8 2.79E-03 9.17E-03
trans-1,2-Dichloroethylene 5.38 1.51E-03 4.96E-03

richloroethylene 21.81 1.94E-03 6.37E-03
Vinyl chioride 11.94 237E-02 7.78E-02

———— |

4/11/96
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Table 7
[ ____ Toxicity Values _
Chemical "RID Source CSF | Source

(mg/kg-day)| (a) |(mgkg-day)’

Methylene Chiaride 0.86 RIS 0.0035

cis-1,2-Dichloroethene 0.01 IRIS -

rans-1,2-Dichloroethene 0.02 IS -
Vinyl Chioride - IRIS HEAST
_ [ITetrachioroethene 0.01 RIS 0.021 CalEPA
Trichloroethene 0.006 ECAQ o.m CalEPA
1,1,1-Trichloroethane 0.29 IRIS - HEAST
1,1-Dichioroethane 0.14 IRIS 0.0057 CalEPA
Acetone 0.1 IRIS - HEAST

NOTES :

{a) Sources :
IRIS - Integrated Risk Information System
HEAST - Health Effects Assessment Summary Tables
ECAO - Environmental Criteria and Assessment Office
CalEPA - California Environmental Protection Agency
filb} US EPA Weight of Evidence Classification
A = Human carcinogen
B = Probable human carcinogen
B1 = Limited evidence of carcinogenicity in humans
B2 = Sufficient evidence of carcinogenicity in animals with
inadequate or lack of evidence in humans
C = Possible human carcinogen
D = Not classified as to human carcinogenecity




Table 8
Estimated Excess Lifetime Cancer Risks and Noncancer Hazard Quotients (a)
Chemical Commercial ' Residential
Excess Lifetime Cancer | Noncancer Hazard || Excess Lifetime Cancer | Noncancer Hazard
Risk Quotient Risk Quotient |
—
[[Groundwater il
cis-1,2-Dichlorosethylene (b) 1E-05 (b) 6E-05
trans-1,2-Dichloroethylene (b) 1E-06 (b) 5E-06
Vinyl chloride 8E-08 - 4E-07 -
Tetrachloroethylene 3E-09 4E-05 2E-08 2E-04
Trichloroethylene 8E-10 4E-05 ' 4E-09 2E-04
TOTAL 8E-08 9E-05 5E-07 4E-04
Soil (West Parcel) ug’kg
1,1,1-Trichloroethane {b) 2E-07 (b) 8E-07
1,%-Dichloroethane 1E-09 3E-06 6E-09 1E-05
TOTAL 1E-09 4E-06 6E-09 1E-06
Soil (East Parcel) ug/kg
Methylene chloride BE-11 7E-08 4E-10 2E-07
cis-1,2-Dichloroethylene (b) 5E-05 (b) 2E-04 "
trans-1,2-Dichloroethylene b) 1E-05 " (b) 5E-05
Vinyl chloride 5E-07 - 3E-06 -
Tetrachloroethylene 4E-09 5E-05 2E-08 2E-04
Trichloroethene 1E-09 6E-05 . TE-Q9 2E-04
Acetone {b) 2E-07 (b) 6E-07
TOTAL 5E-07 2E-04 3E-08 6E-04

(a) Based on worker or resident inhalation exposure to VOCs inside a building or residence
(b) Cis- and trans-1,2-DCE; 1,1,1-TCA,; and acetone have no slope factors

TAB.XLS | 4/11/96



TABLE 9
Transport Model Parameter Summary

Model Parameters Transport Model AT123D

Initial Conditions instantaneous slug with total VOC = 207.7 ppb
source configuration = 30 i x 30 ft (based on portion of plume not entrained by
capture zone analysis {Fig 3-3))
gradient = 0.013 ft/ft

Aquiter Properties width = assumed infinite (only 165 ft plotted)
depth = 35 ft
effective porosity = 0.3
K = 3 ft/day

Transport Parameters longltudinal dispersivity = 10 f (Yeh, 1981)

lateral dispersivity = 0.5 ft (Yeh, 1981)
molecular diffusion = 3.28E-07 it/hr (Yeh, 1981)
bulk density = 42.48 kgAt’

Chemical Properties Foc (organic carbon fraction in soil) = 0.004 (value between Bay Alluvium and Bay
Mud field measurements}
Koc {organic carbon partitioning coefficient): vinyl chioride firans- 1,2-dichloroethene —
= 57 mlig; TCE = 128 ml/g; and PCE = 364 ml/g (EPA 540/1-86/060)

SFOMWPROCAM 1776 1\RP\008.0CC 1
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Appendix A
Transport of Chemicals From Groundwater and Seil to Air

Concentrations of volatile organic compounds (VOCs) that may diffuse into a residential or a
commercial building from contaminated soil or groundwater have been estimated based on
existing soil/groundwater analytical data. Estimation of the flux of VOCs from groundwater or
soil at a specific depth to the soil surface was calculated using existing data in conjunction with
Fick's first law of diffusion or chemical partitioning according to the Fruendlich constant. The
concentration of VOCs inside a residential and commercial building were then calculated on the
basis of the flux estimates.

For this preliminary risk assessment, five VOCs for groundwater and nine for soil were evaluated.
The five groundwater chemicals are cis-1,2-dichloroethene, trans-1,2-dichloroethene,
tetrachloroethene, trichloroethene, and vinyl chloride. All five VOCs were detected in
groundwater at the Del Monte site. The nine compounds detected in soil are 1,1,1-
trichloroethane, 1,1-dichloroethane, cis-1,2-dichloroethene, trans-1,2-dichloroethene,
tetrachloroethene, vinyl chloride, acetone, methylene chloride and trichloroethene. For the
screening level risk assessment, the indoor concentrations of VOCs at a structure built on the
ground surface, directly above the contaminated soil or groundwater were estimated utilizing the
measured contaminant concentration in soil or groundwater.

Soil gas contaminant concentration may be estimated from measured soil or groundwater
contaminant concentration. In case of known soil contamination, equilibrium soil water
concentration is estimated from the soil contaminant concentration. The calculated or measured
soil water concentration is then utilized to estimate the soil gas concentration. Potential gas
concentrations within an onsite building were estimated by incorporating calculated soil-gas
concentrations into equations that calculate the flux through unsaturated soil and into a building
foundation, This method of chemical partitioning and subsequent simulation of soil gas flux
using Fick's Law has been verified with a one-dimensional finite difference vadose zone leaching
model entitted VLEACH (CH2M HILL, 1990). Formulation to estimate soil water concentration
from measured soil concentration and subsequently soil gas flus from measured or calculated
groundwater concentration is described below.

Estimating Soil Water Concentration From Soil Samples
To convert the soil concentration of a contaminant to the soil water concentration, the Fruendlich

constant K, was used. The Fruendlich constant is 2 measure of the chemical partitioning between
soil and soil water.

Amount Absorbed to Soil
Soil Water Concentration

Kf=

10011D2D.5FO A-1



This chemical partitioning is affected by the organic content of the soil, therefore K, can also be
defined as the product of the organic carbon partitioning coefficient (K ) and the fraction of
organic carbon in the soil, the concentration in the soil water can be determined by :

K; = (Koc)(foc) 2

The fraction of organic carbon (£, ) for soil at the Del Monte site is assumed to be 0.5 percent.

Estimating Soil Gas Concentrations from Groundwater Samples

For each of the chemicals detected in groundwater, equilibrinm soil-gas concentrations at the
water table were estimated using the Henry's Law constant, H (atm ¢ m’/mole). The Henry's Law
constant is a measure of the chemical partitioning between air and water at equilibrium. A
unitless form of the Henry's Law constant, H,, is equal to H at standard temperature and pressure
and is empirically related to the ratio of the concentration in the gas phase (e.g., concentration of
chemical in soil gas at the water table), C_, over the concentration in the liquid phase (e.g.,
concentration in groundwater), C,, at the liquid/air interface.

H C,

H=—=— 3
"TRT T |
where:
R = the Universal gas constant; and
T = the temperature

The higher the constant, the more likely a chemical is to volatilize than remain in water.

Estimate of Chemical Concentration in Building

The concentration of a chemical in a building which is built above contaminated groundwater was
estimated using two equations which relate chemical concentrations in the gas phase to the flux of
a chemical (rate of movement per unit area). The first equation, Fick's First Law, states that the
flux to the soil surface, J, is due to the concentration gradient between the chemical concentration
in the soil gas at the water table and the concentration of the chemical just below the foundation
of the building:

10011D2D.SFO A-2




where:

v
]

il eN®!

water table)

7=D (C:-C))
L

@

the rate of movement of gas-phase chemicals in the vadose zone (soil gas
diffusion coefficient);

the chemical concentration in the soil gas at depth L,

the chemical concentration in the soil gas at the surface; and

the depth for which the soil gas concentration, C,, is estimated (depth of the

The diffusion coefficient used in Equation 4 represents the rate at which a gas-phase contaminant
moves upward through the soil from the water table to ground level. This vadose zone diffusion
coefficient (D), was approximated by using the Millington Quirk (1961) formula, which accounts
for the effect of soil particles on air diffusion rates:

where:

D

0

]

P

aIOI_i
D= Da( & ) )

the gas phase diffusion rate through air (air diffusion coefficient)
the air filled soil porosity
the total soil porosity

Equation 4 estimates the flux of chemicat in the vapor phase which diffuses to the soil surface
below the building. To relate this flux to the flux of chemical into the building it was assumed
that the flux into the building is some percentage of the flux to the soil surface, due to cracks in
the foundation. Air concentrations in a building were estimated from flux using the following

equation:

10011D2D.SFO

= A %)(R)
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where:

the concentration of the chemical in the air in the building;
the flux of chemical at the ground surface;

the area of the building foundation;

the proportion of vapors that enter the building;

the residence time of air in the building; and

the volume of air in the building.

<HRP N
i ununn

Calculating the concentration of air inside a building requires solving Equation 4 for the chemical
flux to the surface. This may not be calculated directly becavse C, the concentration below the
building, is not known. To obtain a solution, the concentration just below the foundation was
assumed to be equal to the concentration in the air inside of the building. Equation 6 was
substituted for C, in Equation 4, and flux was calculated. The flux was then substituted back into
Equation 6 to obtain a building air concentration,

The method described here is accurate over the short term (eg., less than 1 year), and would be
applicable for short time frames such as the 2-hour residence time in the home. For much longer
time periods (eg., greater than one year) this method will overpredict the average exposure
concentration in the building since it is based on present day field measurements and does not
consider attenuation of chemical concentrations over time. Hence this method provides a
conservative estimate of exposure concentrations of chemicals in air, appropriate for this risk
analysis.

Input Parameters

Table A-1 table lists the compound-specific input parameters for each of the chemicals in soil and
groundwater that were modeled. Henry's Law constants and air diffusion coefficients were
obtained from published values (Howard, 1989 and Lugg, 1978). Where published air diffusion
coefficients were not available, they were estimated using the method of Fuller, Schettler, and
Giddings as described in the Handbook of Chemical Property Estimation Methods (Lyman et al.,
1991). Organic carbon partitioning coefficients were obtained from Superfund Public Health
Evaluation Manual (USEPA, 1987).

Table A-2 lists the values that were selected for the soil, groundwater, and building input
parameters. The depth to groundwater at the Del Monte site is approximately 8 feet. The soil
type is silty sand to sandy silt, and the area is moist. 'Since measured values for total porosity and
air-filled porosity were not available, a total porosity and air-filled porosity of 0.40 and 0.15 were
assumed,

Equation 6 requires input parameters that describe the structure built above the groundwater
containing VOCs. It was assumed that the site has potential for both commercial and residential
building development. Two of the input parameters which are required are the building
foundation area and volume of air in the buildings.

10011D2D.SFO A4




Air residence time was assumed to be 2 hour for residential buildings and 0.56 hour for
commercial buildings. Equation 4 also includes a factor for the percentage of upward flux of
chemicals which penetrate the building foundation. A value of 0.5 percent was selected, based on
the percentage of the foundation which is assumed to be cracked.

10011D2D.5F0 A-5
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|| Table A-1
Transport of Chemicals from Groundwater and Soll to Bullding

Chemical-Specific Input Parameters

Henry's Alr Organic Carbon ||
Law Diffusion [Partitioning Coeff.
Constant | Coefficlent K,
Chemical name [(atm-m3/mol) (cm2/s) (ml/g}
1,1,1-Trichloroethane 8.00E-03 7.94E-02 162
1,1-Dichloroethane 4.31E-03 9.19E-02 30
Acetone 3.67E-05 8.39E-02 2.2
cis-1,2-Dichloroethene 3.37E-03 1.21E-01 49
Methylene Chioride 2.68E-03 1.04E-01 48
Tetrachioroethene 1.49E-02 7.97E-02 364
Trichioroethene 1.03E-02 8.75E-02 126
| trans-1,2-Dichiorosethen 6.72E-03 1.21E-01 36
Vinyl Chloride 8.19E-02 1.11E-01 57
References:
Howard, 1989; Lugg, 1968; Lyman, 1991; USEPA, 1987.

APNDXTAB.XLS Tab A-1
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APNDXTAB.XLS Tab A-2

Table A-2

Transport of Chemicals from Groundwater and Soil to Bullding

Soll and Buiiding Input Parameters

|Soll Data input

Depth of Water Table
Total porosity

Alir-filled porosity
Fraction Organic Carbon

Structure Data Input for Commerclal Buildings

Foundation Area
Air residence time (commercial)
Flux % through foundation

[iStructure Data Input for Residential Bulldings

Foundation Area
Air residence time (Residential)
Flux % through foundation

8t
0.4
0.15
0.005

11000 ft*
0.56 hr
0.5 %

1500 ft*
2hr
0.5 %

4/16/86
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Chemical Concentrations in Indoor Air - Groundwater

Del Monte Site
Galcutation of Contaminant Goncentrations Inside a Structure Above Contaminated Groundwater
Dissolved contaminants {no separata organic phase)
Scenarlo description: Residential bullding with 1,500 sq. ft. area
Air Conc'n Cohe'n Conc'n Diffusion Conc'n Conc'n
Henry's  Diffusion| in Ground- in in Coefl, inSoit  Factor Factor in
DATA INPUT SECTION Constant ~ Coeff. Water House House Target in Soll Gas K1 K2 House
Chemical nama {atm-m3/mol) {cm2/a) {ug} (mg/mn3) | {ugim”3) mg/mh3 {em2/s)  (ugy  (he/min) {ughy
Soil Data Input
cig-1,2-Dichloroethylene 0.00337 01209 4,10E+D1 34EDE) 341EDA 511E-02 0001355 5.65023 000302 B.04E07 3A4IE-08
Diapth of Water Table = B ft Tetrachloroathylens 00140 0.0797| 2.80E+Q1 704E-06]  7.ME-03 B.81E-D4 00008 1767 000302 3I98E-07 T.04E-06
Total porosity = 04 rans-1,2-Dichlorosthylene 0.00672  0.1209] 1.30E+01 2.18E-08 2.16E-03 1.02E-01 0001355 357244 000302 B.04E07 218E-06
Airtilled porosity = 0.15 Trichloroethylena 00103 0.0875] 3.40E+01 6.26E-068| 8.26E-03 143E-03 0000981 14.3208 000302 4.37E-07 626E-06
Vinyl chloride 00816 04110 1.70E+01 3.16E-05 3.18E-02 5,30E-05 0001244 659358 0.00302 B.SSE-OF 3.16E-05

Structure Data Input

Foundation area - 1500 fire

Structure volume = 46815 mA3

Alr residence time » 2 hr

Flux % through foundation = 05 %
Notes:

Diftusion coefficlents are estimated using methed in Lyman for 1,1-DCE and 1,2-DCE
- or - diffusion coefficients are from Lugg, ES&T, Juna 1968 for PCE and TCE.
Parameter Henry's Law constants are from Howard Volumes | and Il and HSDB

Groundwater concentrations which have been cakulated are based on the assumption of a dilute solution {(Henry's Law).

At high concentrations, a second phase may form and Henry's Law [s no longer valld. Groundwater concentraticns alao may
excead scil aaturation values: therefore, air concentrations may be lower than indicated here.

AIRRESGW.XLS 414186



Chemical Concentrations in Indoor Air - Groundwater

Del Monte Site
Calculation of Contaminant Goncentrations Inside a Structure Above Gontaminated Groundwalter
Dissolved contaminants (no separate organic phase)
Scenario description: Commaerclal building with 11,000 sq. ft. area
Air Gonen Conc'n Gong'n Diffuslon  Conc'n Conc'n
Henry's  Diffusion| in Ground- in in Coaeff. InSoil Factor Factor In
DATA INPLIT SECTION Constant  Coeff. Waler Bidg. Bldg. Targel in Soll Gas Ki K2 Bldg
Chemical name (atm-m3imal) (em2ss) | (ug) (mg/im*3) | (ug/mA mgima3 (em2/s)  (ugM  (he/min} {ug
Soil Data Input
cis-1,2-Dichleroethylene G.00337  0.1200| 4.10E+01 1.04E-06 1.04E-03 5.11E-02 0001355 565023 0.000919 1.84E-07 1.04E-08
Depth of Water Table = ah Tetrachlorcethylens 00148  0.0787] 2.90E+01 2.14E-06] 2.14E-03 6.81E-04] 0000893 17.67 0000919 1.1EQT 2.14E-06
Tolal porosity = 0.4 trans-1,2-Dichlorcethylena 0.0067¢ 0.1208( 1.30E+01 B8.56E-07| 6.56E-04 1.02E-01 0001355 3.57244 0.000M9 184E07 B56E-07
Airfillad porosity = 015 Trichlorcathylena 00103  0.0875| 3.4DE+ 1.80E-08] 1.90E-03 1.43E-03 0.000961 14.3208 0000819 1.33E-07 1.9E-06
Viny! chloride 00819 0.110] 1.70E+M 9.60E-068 9.60E-03 5.30E-05 0001244 56.9358 0000819 1.68E-07 96E-06
Structure Data input
Foundation area = 11000 fn2
Structure volume = M5 m3
Air regidence time = 0.58 hr
Flux % through foundation = 06 %
Motes:

Ditfusion coefficlenta are estimated using method in Lyman for 1,1-DCE and 1,2-DCE
- of - ditfuslon coefficlents are from Lugg, ES&T, June 1968 for PCE and TCE.
Paramaeter Hersy's |aw constants are from Howard Volumes 1 and Il and HSDB

Groundwater concentrations which have bean calculated are based on the assumption of a ditute sciution (Henry's Law).
Al high concentrations, a second phase may form and Henry's Law is no longer valid. Groundwater concentrations also may
exceed sofl saturation values: therefore, air concentrations may be lower than indicated hare.

AIRCOMGW.XLS 41498




Chemical Concentrations in Indoor Seli to Alr

Del Monte Site
Caloulation of Gantarminan Concentrationa Inside a Structure Above Confaminated Sofl
Dissolved inants (no separals arganic phass)
Scenatio description: Residantial building with 1,500 sq. I, area
Org.Carb, Air Chemical Conc'n Conc'n Ditfusion Conc'n  Conc'n Conc'n
Henry's Partiion  Diflusion  Conc. n in Coeff, jin Ground- in Soil  Faclor Factor in
DATA INPUT SECTION Constant Coell. Coell. Soll House House Targst in Solf Water Gas K1 K2 Hausa
Chemicat name {atmmyimol) _(mifg) _ (cmers) _ {ugh) (myig) | togive) | mgimra (em2ie)  (ug  (ugh  (hoimin} oM
Soll Data Input
1,1,1-Trichloroethane 008 162 0.0794 8.61 1.13E-08 113603 4.60E-01 000089 B.6973684 284531 0.00302 3.97E07 1.13E-06
Depth of Soll Gontamn = gt 1,1-Dichiaroathana 0.00587 90 00918 11.35 B.3E-06] 834E-03 251E03 0.0CH03 75686667 18.1833 0.00302 4.59E-07 6.34E-06
Total porosity = 0.4 Acslone A67E-06 22 00839 538 3.0TE-07 3.07E-04| 2.80E-04 0.00094 487.27273 073129 0.00302 4.18E-O7 3.07E-07
Airdined porosity = 015 cis-1,2-Dichloroethylens 0.00337 46 01200 28.36 8.95E-06 8.95E-03 511E-02 0001355 10755102 14.8217 0.00302 6.04E-D7 BUSE-D6
Fraction organic carbon = 0.005 Mathylene chloride 0.00268 48 04037 428 1.01E-08 1.01E-03 4.09E-03 00011682 17.633333 1.95443 0.00302 5.18E-07 1.0ME-08
Tetrachloroathylene 0.0149 384 00797 588 9.17E-D8] 5.17E-09| 6.81E-04 0000083 37.602188 23,0353 0.00302 3.88E-07 9.17E-08
rars-1,2 Dichlorosthylens 0.00672 % 01208 5.38 4.06E-08] 4.86E-03 1.02E-01 0001365 20.64ABRD B.21356 000302 6.04ED7 4.96E06
Trichlorettylens 0.0103 126 00875 21.81 8.37e-08] 6.37E-03 1.43E-03 0000681 34615048 14,6818 000302 4.37E07 6.37E-08
Structurs Data Input Vinyl chioride ¢.0819 & 01110 M4 T78E05] 7.78E-02 6.30E-05 0001244 41.894737 140312 0.00302 5.6SE-07 7.7BE-05
Foundation area = 1500 {2
Structurg vulume: = 4815 m"3
Alr residence ime = 2 hr

Flux % through loundation = 05 %

MNotea:
Diffusion coetiicients are estimated using mathod in Lyman
- or - diffusion coefficlents are from Lugg, ES&T, June 1988,
Parameter Henry's Law oonstants are from Howard Volumes | and Il and HSDB

Groundwaler concantrationa which have been calculated ars based on the assumption of a diiute solution (Henny's Law),

At high concentrations, & second phase may form and Henry's Law is na longer valid. Groundwaler concentrations alsc may
exceed soil saturation values: tharefore, air concentrations may be lawer than indicatled here.
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Chemical Concentrations in Indoor Solt to Al

Dal Monte Site
Calculatioh of Contaminan Concentrations Inside a Structure Above Contaminated Sofl
Dissolved contami ({no separate organic phass)
Scenario description: Commercial building with 11,000 sq. i. area
Org.Carb. Alr Chemical Cone'n Canen Diffusion Conc'n  Conc'n Conc'n
Henry's Pertiion  Diffusion  Cone. n n Coeff, in Ground- in Sol  Factor Facter o
DATA INPUT SECTION Constant  Cosfl.  Coafi, Soil Bidg. Bidg. Tanget in Soll Water Gas  Ki K2 House
S Dt | Chemical name {atm-m3/mol)  (miq)  (ema/s)  {ug/kg) (mg/m™3) | {ug/mra) mgimA3 ([cm2/s) (ugh  (ug)  {hefmin) {up)
il Data Inpu
1,1,1-Trichloroathana 0.008 152  0.0794 681 3.43E07 3.43E-04) 4.60E-01 0.00089 86973684 284531 0.000819 1.21E-07 343E-07
Doepth of Soil Comam'n = at 1,1-Diehiaroethare 0.00587 30 oomg 1.35 2.54E-08 2 54E-03 251E-03 0.00100 75.868667 18.1833 0.00091% 14E-07 2.54E-06
Total porosity - 0.4 Acetone 3.67E05 22 00838 5.38 8.32E-08 9.32E-05 2.60E-04 000004 487.27273 073129 0.00081% 1.28E-07 9.32E08
Airditled porosity = 0.15 cis-1,2-Dichloroethylene 0.00337 4 01208 28,25 2.72E06| 2.72E-03 §511E-02 0001355 10765102 14.8217 0.000810 1.84E-07 272608
Fraction organic cathon =« 0.005 Methylene chioride 0.00288 48  0.1037 4.28 A.08E-07| 3.08E-04 4.00E-03, 0001162 17.833333 1.05443 0.000818 15S8EL07 3.08E-07
Telrachloroethylene 0.0149 384 00797 688 2.789E08| 2.79E-03 601E-04 0000893 37.802198 23.0333 0.000919 1.21E0Q7 2.70F-08
trans-1,2-Dichioroethylone 0.00672 33 01209 5.3 1.61E-06] 1.61E-03 1.02E-01 0001355 20888880 8.21256 0.000813 1.84E-07 t.51E-06
Trichloroathylena 0.0103 128 0.087S 218 1.94E-08 1.94E-03 1.43E-03 0.000051 34619048 14.5816 0000919 1.33E-D7 1.MME-06
Stnucture Data Input Vinyt chiorida noae 5 01110 1.4 237E-95] 2.37E02 §.30E-05 0001244 41894727 140312 0000918 1.69E-07 2.37E-05
Foundation area = 11000 #*2
Structure volume = IMEmI
Air reskience time = D56t

Flux % through loundation = 0.5 %

Nolas:
Diffuslon coefficients are sstimated using method it Lyman
- or - dilusion coefficients ara from Lugg, ES&T, June 1968,
Parameter Henry's Law constants are from Howard Yolumes | and il and HSDB

Grroundwater concentrations which have been calcilated are based on the assumption of a dilide sahition (Hsary's Law).

At high concenirations, a secord phase may fonm and Heniry's Law is no longer valid. Groundwater concentrations also may
exceed soil saturation vales: thersfore, alr concentrations may be lower than indicated here.
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Fila ca_res.xls Revigsed 3/21/96
EXCESS LIFETIME CANCER RISK
RESIDENT ASSUMPTIONS - ADULT
Inhalatlon of Organic Vapor (Groundwater to Alr)

Del Monte
cis-1,2-Dichloroethene o - 2.25E-08 2.25E-03 7.BBE-08 2.25E-06 2.25E-03 2.84E-07
trans-1,2-Dichloroethene D - 3.65E-07 365E-04 1.28E-08 3.65E-07 3.65E-04 4.29E-08
Vinyl Chioride A 0.3 HEAST 1.24E-05 1.24E-02 4.37E07 1.E-07 1.24E-05 1.24E-02 1.46E-08 4.38E-07
Tetrachlorosthena C-B2 0.021 CalEPA 6.31E-06 6. 31E-03 221E407 5.E-09 6.31E-08 6.31£-03 7TA1E07 1.56E-08
Trichloroethene B2 0.01 CalEPA 368E-06 3.68E-03 1.29E-07 1.E-08 3.68E-06 3.68E-03 4.32E07 4.32E-09
Inhalation Rate (m3/day} 20 20
Exposure Frequency (days/year) 350 350
Exposure Duration (years) 9 30
Body Weight (kilcgram) 70 70
Averaging Time (yoars} 70 70
Conversion Factor 1 (days per year} 385 365
Conversion Faclor 2 (micrograms to milligrams) 0.001 0.00%
NOTES:
(a) Sources of Slopa Factors:

IRIS - Integrated Risk Information System.

HEAST - Health Effects Assessment Summary Tables.

ECAO - Environmental Criteria and Assessment Office.

CalEPA - California Environmental Protection Agency
{b) Chemical concentrations taken from Table &.
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File c¢a_wrk.xla Revised 3/21/96

EXCESS LIFETIME CANCER RISK

WORKER ASSUMPTIONS - ADULT

inhalation of Organlc Vapor (Groundwater to Air)
Del Monte

- 6.84E-07 6.84E-04 1.71E-08 6.84E-07 8.84E-04 4.78E-08

cis-1,2-Dichloroethene D

trans-1,2-Dichloroethene D - 1.11E07 1.11E-04 2.78E-09 1. 11ED7 1.1E04 7.76E-09

Vinyl Chicride A 0.3 HEAST A79E06 379E-03 9.49E-08 3.E-08 3.79E-08 3.79E-03 2.65E-07 7.94E-08
Tetrachioroethene C-B2 0.021 CalEPA 1.92E-08 1.92E-03 4.B1E-08 1.E-09 1.92E-06 1.92E-03 1.34E-07 2.82E-09
Trichioroethene B2 0.1 CalEPA 1.12E06 1.12E03 2.81E-08 3.E-10 1.12E-06 112603 7.83E-08 7.83E-10

Inhalation Rate {(m3/day) 20
Exposure Freguency (daysfyear) 250 250
Exposure Duration (years} g 25
Body Waight {kilogram) 70 70
Averaging Time (years) 70 70
Converslon Factor 1 {days per year) 365 385
Conversion Faclor 2 (micrograms 1o milligrams) 0.001 0.001
NOTES:

{a) Sources of Slope Factors:

IRIS - Integrated Risk Information System.

HEAST - Health Effects Assessment Summary Tables.

ECAQ - Environmental Criteria and Assessmeant Office.

CalEPA - California Environmental Protection Agency
{b) Chemical concentrations taken from Table 6.
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EXCESS LIFETIME CANCER RISK
RESIDENT ASSUMPTIONS - ADULT
Inhatation of Organic Yapor (Soll to Alr)
Del Monte

Methylene Chioride B2 0.0035 CalEPA 1.01E-06 1.01E-03  3.55E-08 1.E-10 1.0E-06 1.01E-03 1.19E-07 4.16E-10
cts-1,2-Dichioroethena D - 8.95E-06 8.95E-03 3.14E-07 8.95E-08 B.95E-03 1.05E-06
trans-1,2-Dichloroethene D -- 4.968E-08 4.96E-03 1.74E-07 4 .96E-06 4.96E-03 5.82E-07
Vinyl Chioride A 0.3 HEAST 7.78E-05 7.78E-02 2.73E-06 8.E-07 7.78E-05 7.78E-02 9.14E-08 2.74E-06
Tetrachioroethene C-B2 0.021 CalEPA 9.17E-06 917E-03 3.22E07 7T.E-09 9.17E-08 9.17E-03 1.08E-06 2.26E-08
Trichloroathene B2 0.1 CalEPA 6.37E-06 6.37E-03 2.24E-07 2.E0D 6.37E-08 6.37E-03 7.48E-07 7.48E-09
1,1,1-Trichlorosthane B2 -- HEAST 1.13E-06 1.13E-03 3.96E-08 1.13E-06 1.13E-03 1.33E07
1,1-Dichioroethane c 0.0057 CalEPA 8.34E-06 8.34E-03 2.93E-07 2.E-09 B.34E-08 A.34E-03 9.79E-07 5.58E-00
Acelone D - HEAST 3.07EG7 3.07E-04 1.08E-08 3.07E-07 3.07E-04 3.60E-08

EXPOSUHE ASSUMPTION Aver
Inhalation Rate (m3/day) 20

20
Exposure Frequency (days/year) 350 350
Exposura Duration (years) 9 30
Body Weight (kilogram) 70 70
Avaraging Time (years) 70 70
Conversion Factor 1 (days per year) ) 365 365
Conversion Factor 2 (micrograms to milligrams) 0.001 0.001
NOTES:
{a) Sources of Slope Factors:

IHIS - Integrated Risk Information System.

HEAST - Heatth Effects Assessment Summary Tables.

ECAQ - Enwironmental Critaria and Assessment Office.

CalEPA - California Environmental Protection Agency
{b) Chemical concentrations taken from Table 6,
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EXCESS LIFETIME CANCER RISK
WORKER ASSUMPTIONS - ADULT
Inhalatlon of Organic Vapor (Soll to Alr)
Del Monta

Methylene Chloride B2 0.0035 CalEPA 3.08E-07 3.08E-04 7.72E-09 3.E-11 3.08E-07 3.08E-04 2.15E-08 7.53E-11
cis-1,2-Dichioroethene (3] - 272E-06 2.72E03 6.B2E-08 2. 72E-06 2.72E-03 1.90E-07
trans-1,2-Dichloroethene o - 1.51E-06 1.51E-03 3.78E-08 1.51E-06 1.51E-03 1.05E-07
Vinyl Chloride A 0.3 HEAST 237E-05 2.37E-02 5.93E-07 2.EQ7 2.37E-05 2.37€-02 1.65E-06 4.96E-07
Tetrachloroethene c-B2 0.021 CalEPA 2.79E-06 2.79E-03  6.99E-08 1.E-08 2.79E-06 2.79E-03 1.95E-07 4.09E-09
Trichloroethene 82 0.01 CalEPA 1.94E-06 1.94E-03 4.86E-08 5.E-10 1.94E-06 1.94E-03 1.36E-07 1.38E-09
1,1,1-Trichloroethane 82 -- HEAST 3.43E-07 343E04 B.GOE-09 3.43e-07 3.43E-04 2.40E-08
1,1-Dichlomethans c 0.0057 CalEPA 2.54E-068 2.54E-03 B.36E-08 4E-10 2.54E-06 2.54E-03 1.77E-07 1.01E-09
Acetone D -~ HEAST 9.32E-08 9.32E-05 2.34E-09 9.32E-08 9.32E-05 6.52E-09

Inhatatton Rate (m3/day) 20 20
Exposure Frequency (days/year) 250 250
Exposure Duration (years) 9 25
Body Waeight (kitogram) 70 70
Avaraging Time {yaars) 70 70
Conversion Factor 1 (days per year) 365 365
Conversion Factor 2 (micrograms to milligrams) 0.001 0.001
NOTES:

(a) Sources of Stope Factors:
IRIS - Integrated Risk information System.
HEAST - Health Effects Assessmeant Summary Tables.
ECAO - Environmental Criteria and Assessment Office.
CalEPA - Califomia Environmental Prolection Agency
{b) Chemical concentrations iaken from Table 6.
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File ne_res.xls Revised 3/21/96

NONCARCINOGENIC HEALTH RISK EVALUATION
RESIDENT ASSUMPTIONS - ABULT

Inhatation of Organic Vapor (Groundwater to Air}
Del Monte

ORGANICS

cis-1,2-Dichlorosthens 0.01 IRIS ¢ 2.25E-06 2.2E-03 8.18E-07 6.16E-05 NO 2.25E-08 2.25E-03 6.16E-07 6.16E-D5 NO
trans-1,2-Dichloroethene 0.02 IRIS c 3.85E-07 3.65E-04 1.00E-07 5.00E-06 NO 3.65E-07 3.65E-04 1.00E-07 5.00E-068 NO
Vinyt Chioride - JRIS 1.24E-05 1.24E02 341ED6 - - 1.24E-05 1.24E-02 3.41E-06 - -
Tetrachloroethene o.M IRIS c B.31E-06 6.31E-03  1.73E-06 1.73e-04 NO 6.31E-06 6.31E-03 1.73E-06 1.73E-04 NOC
Trichloroethens 0.006 ECAO c 3.88E-08 3.68E-03 1.01E-06 1.68E-04 NO 3.88E-06 3.68E-03 1.01E-06 1.68E-04 NO

EXPOSURE ASSUMPTION:
Inhalation Rate (m3/day) 20 20
Exposure Frequency (days/year) 350 350
Body Weight (kilogram) 70 70
Conversion Factor 1 (year to day) 365 365
Conversion Faclor 2 (micrograms 1o milligrams) 0.001 0.00t
NOTES:

(a) Sources of RiDs:
IRIS - Integrated Risk Information System,
ECAQ - Environmental Criteria and Assessment Office.
{b} Chemical concentrations taken from Table 6.
{c) Oral RfD has been used for chemicals with no inhalation RfD.
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File ne wrk.xla Revieed 3/21/96

NONCARCINOGENIC HEALTH RISK EVALUATION
WORKER ASSUMPTIONS - ADULT

Inhatation of Organic Vapor (Groundwater to Alr)
Del Monte

ORGANICS

cis-1,2-Dichlorosthene o.M IRIS ¢ 6.84E-07 6.84E-04 1.34EO7 1.34E-05 NO 6.84E-07  B.84E-04 1.34E-07 1.34E-05 NO
trans-1,2-Dichloroethene 002 IRISc 111E07 1.11EQ04  2.17E-08 1.09E-06 NG 1.11EO7 1L11E-04 2.17E-0B 1.09E-06 NO
Vinyl Chioride - RIS A79E-08 3.79E-03 TAHEO7 - - 3.79E-06 3.79E-03 7.41E-07 - -
Tetrachloroethens o.M IRIS ¢ 1.82E-06 1.92E-03 3.76E-07 3.76E-05 NO 1.92€E-06 1.92E-03 J.76E-07 3.76E-05 NO
Trichloroethene 0.006 ECAOD ¢ 1.126-06 1.12E-03 2.19E07 3.65E-05 NO 112806  1.12E-03 2.19e-07 3.65E-05 NO

EXPOSURE ASSUMPTIONS EHAGE ASONABLE
inhalation Rate (ma/day) , 20 20

Exposure Frequency (days/year) 250 250
Body Weight (kilogram) 70 70
Conversion Factor 1 {year lo day) 385 365
Convarsion Factor 2 (micrograms to milligrams) 0.001 0.001
NOTES:

{a) Sources of RiDs:
IRIS - Integrated Risk Information System.
ECAQ - Environmental Criteria and Assessment Cffice.
(b) Chamical concentrations taken from Table 6.
(c} Oral RfD has been used for chemicals with no inhalation RfD.

GWAIRW.XLS nc-gw-air-wrk 4/14/96 .
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Flle nc_res.xls Revised 3,721/96
NONCARCINOGENIC HEALTH RISK EVALUATION
RESIDENT ASSUMPTIONS - ADULT
Inhalation of Organic Vapor {(Soi! to Air)
Del Monte

ORGAMICS

Methylene Chioride 086 RIS 1.01E-06 1.01E-03 277E07 3.24E-07 NO 1.01E-06 1.01E-03 1.986-07 2.31E-07 NO
cis-1,2-Dichlorcethene 0.01 IRIS ¢ 8.95E-06 B.95E-03 2.45E-06 2.45E-04 NO 895E-06  B.95E-03 1.75€-06 1.75E-04 NO
trans-1,2-Dichloroethena 002 [IRISc 496E-06 4.95E-03 1.36E-06 6.80E-05 NO 496E-06  4.96E-03 9.T1EO7 4.85E-05 NO
Vinyl Chioride - IRIS 7.7BE-05 7.78E-02 2.13E-05 - - 778E-05  7.78E-02 1.52E-05 -- -
Tetrachloreethens 0.0t IRIS ¢ 9.17E-06 9ATE-03 251E-06 25104 NO 917E-06  9.17E-03 1.79E-06 1.79E-04 NO
Trichiorosthens 0006 ECAQc 6.37E-06 B.37E-03 1.75E-06 291E-04 NO 637E-06  B.37E-03 1.25€-06 2.08E-04 NO
1,1,1-Trichleroethane 029 IRIS 1.13E-06 1.13E-03 3.09E-07 1.08E-06 NO 113606  1.13E-03 2.21E-07 7.73E-07 NO
1,1-Dichloroethang 0.14 IRIS B8.34E-06 B8.34E-03 2.28E-08 1.60E-05 NO 8.34E-06  8.34E-03 1.63E-08 1.14E-05 ‘NO
Acetona 0.1 IRIS ¢ 3.07E-07 3.076-04 B.40E-08 8.40E-07 NO 3.07E07  3.07E-04 8.00E-08 6.00E-07 NO

POSURE ASSUMPTID
alat

Inhy Rate {m

Exposure Frequency (days/year) 350 250
Body Weight (kiiogram) 70 70
Conversion Factor 1 {year io day) 365 365
Conversion Factor 2 (micrograms 1o milligrams} 0.001 0.00t
NOTES:

(a) Sources of RfDs:

IRIS - Integrated Risk information System.
ECAQ - Environmentat Criteria and Assessment Office.
{b} Chemicat concantrations taken from Table 18,
{c) Oral RID has been used for chemicals with no inhalation RfD.
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Fila no_wrk.xls Revised 3/21/96
NONCARCINOGENIC HEALTH RISK EVALUATION
WORKER ASSUMPTIONS - ADULT
Inhatation of Organic Vapor (Soll to Air)
Del Monte

- m

ORGANICS

Methylene Chioride 088 IRIS 3.08E-07 3.08E04 6.03E-08 7.03E-08 NC 3.08E-07  3.0BE-04 6.03E-08 7.03E-08 NO
cis-1,2-Dichlorcethens 0.01 IRIS ¢ 272E-06 2.72E-03 5.33E-07 5.33E-05 NO 2.72E-06  2.72E-02 5.33E-07 5.33E-05 NO
trans-1,2-Dichlorosthens 002 IRISc 1.51E-06 151E-03 2.95E-07 1.48E-05 NO 151E-06 1.51E-03 2.95E-07 1.48E-05 NO
Vinyl Chioride - IRIS 237E-05 2.37E-02 4.B83E-06 - - 237E05  2.37E-02 4.63E-06 - -
Tetrachloroethene 0.01 IRIS ¢ 2,79E-06 2.79E-03 5.46E-07 5.46E-05 NO 279E-06 279E-03 5.46E-07 5.46E-05 NO
Trichloroethene 0006 ECAOc 1.894E-06 1.94E-03 3.79E-07 6.32E-05 NO 1.94E-06 1.94E-03 A.78E-07 6.32E-05 NO
1,1,1-Trichtoroethane 0.28 IRIS 3.43E-07 3.43e-04 8.72E-08 2.35E-07 NO 343E-07 343E-04 8.72E-08 2.35E-07 NO
1,1-Dichloroethane 014 RIS 2.54E-06 254E03 4.96E-07 3.48E-06 NO 254E08  254E-03 4.96E-07 J.4BE-06 ‘NO
Acetona 0.1 IRIS ¢ 9.32E-08 9.32E-05 1.B2E-08 1.82E07 NO 9.32E08 9.32E05 1.82E-08 1.82E-07 NO

inhal ' Qday "2 -‘ 20

Exposure Freguency (days/year) 250 280
Body Waeight (kilogram) 70 70
Conversion Factor 1 (year to day) 385 365
Conversion Factor 2 {micrograms 1o milligrams) 0.001 0.001
NOTES:

{a) Sources of RfDs:
1RIS - Integrated Risk Information System.
ECAQ - Environmental Criterla and Assessment Office.
(b} Chemical concentrations taken from Table 18.
{c) Oral RD has been used for chemicals with no inhalation RID.
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