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EXECUTIVE SUMMARY

This technical memorandum presents a review and limited update of the human health risk assessment
(HHRA) of groundwater originally prepared in 1997 as part of the Remedial Investigation Report for
Site 5 — Fire Training Area (TtNUS, 2002). The review identifies changes in the risk assessment
methodology since the 1997 HHRA was prepared and discusses, in general, the impact the changes
would have on the risk estimates presented in the 1997 HHRA. The review concentrates on the changes
in the methodology for evaluating risks to hypothetical residents since these receptors were identified as
the critical receptors in the 1997 HHRA. Therefore, changes in risk assessment methodology and the
impact of these changes on the risk estimates for hypothetical residents hypothetically exposed to
groundwater are discussed in detail in the following subsections. In addition, the risk estimates for
hypothetical residents exposed to groundwater are re-calculated following current risk assessment

guidance.

Review of 1997 HHRA Methodoloqy Versus Current HHRA Methodoloqy

The following items summarize the major differences between the 1997 HHRA methodology and the

methodology used to prepare the updated HHRA of groundwater:

. The protocol used to select chemicals of potential concern (COPC) for the updated HHRA is the
same as the protocol used in the 1997 HHRA and it considered current Region 3 risk-based
concentrations (RBCs) and USPEA Maximum Contaminant Levels (MCLs) in the toxicity
screening used to select COPCs. The list of COPCs evaluated in the updated HHRA includes all
COPCs identified in the 1997 HHRA except for aluminum and beryllium; however, 1,4-
dichlorobenzene, benzene, chloroform, cis-1,2-dichloroethene, 1,4-dioxane, and vanadium were
added to the list of COPCs.

o The most significant changes in the exposure assessment protocol (1997 versus current) are
those associated with the calculation of the exposure point concentration (EPC). EPCs
calculated per current methodology are higher for most COPCs than those calculated for the
1997 HHRA.

o Significant changes in toxicity criteria (i.e., reference doses, cancer slope factors) were noted for
1,1,1-trichloroethene, 1,1-dichloroethene, 1,2-dichloroethane, tetrachloroethene, barium, and
beryllium between the 1997 HHRA and the updated HHRA. Beryllium and 1,1-dichloroethene
were evaluated as carcinogens in the 1997 HHRA. USEPA withdrew the oral cancer slope factor

for beryllium in 1998 and for 1,1-dichloroethene in 2002 and as a result beryllium and
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1,1-dichloroethene are no longer evaluated as carcinogens for the ingestion and dermal contact
exposure pathways. The reference doses for tetrachloroethene and 1,1,1-trichloroethane
increased by an order of magnitude. The current reference dose for barium is approximately
three times higher than the one used in the 1997 HHRA. In addition, the oral absorption
efficiency for Dieldrin has changed from 0.5 to 1 and, as a result, Dieldrin is less toxic via the
dermal contact exposure pathway. As a result of these changes, the risk estimates in this
updated HHRA are lower than those presented in the 1997 HHRA.

Updated Risk Estimates for Hypothetical Future Residents Exposed to Groundwater

Risk estimates for the hypothetical future resident exposed to groundwater were recalculated and

presented in this technical memorandum.

The cancer risk estimates for the hypothetical future lifelong resident under the RME scenario in this
evaluation (3 x 10™) are lower than those estimated in the 1997 HHRA (8 x 10™) primarily because of the
aforementioned changes in the toxicity criteria for 1,1-dichloroethene. 1,1-Dichloroethene was the major
contributor to the risk estimates presented in the 1997 HHRA while tetrachloroethene was the major

contributor to the risk estimates in this updated HHRA.

His for the child residents and adult residents estimated for the RME scenario were within acceptable

levels and are similar to those presented in the 1997 HHRA.

Risks Associated With Vapor Intrusion Into Buildings

USEPA'’s Johnson and Ettinger volatilization model was used to evaluated exposures to COPCs that
have volatilized from groundwater and migrated through building foundations into indoor air. Estimated
caner risks and hazard indices for current industrial workers and hypothetical residents were within

acceptable levels.
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1.0 INTRODUCTION

This technical memorandum presents a review and limited update of the human health risk assessment
(HHRA) of Site 5 groundwater originally prepared in 1997 as part of the Remedial Investigation Report for
Site 5-Fire Training Area (TtNUS, 2002). The review identifies changes in the risk assessment
methodology since the 1997 HHRA was prepared and discusses, in general, the impact the changes
would have on the risk estimates presented in the 1997 HHRA. The review concentrates on the changes
in the methodology for evaluating risks to hypothetical residents since these receptors were identified as
the critical receptors in the 1997 HHRA. Therefore, changes in risk assessment methodology and the
impact of these changes on the risk estimates for hypothetical residents hypothetically exposed to
groundwater are discussed in detail in the following subsections. In addition, the risk estimates for
hypothetical residents exposed to groundwater are re-calculated following current risk assessment
guidance.
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2.0 REVIEW OF THE 1997 RISK ASSESSMENT

The 1997 HHRA for groundwater at Site 5 was reviewed to evaluate if the use of current risk assessment
methodology (versus the methodology available in 1997) would significantly impact the risk assessment
results presented in the 1997 HHRA. For example, after the 1997 HHRA was prepared, the USEPA
extensively revised the guidance for evaluating the dermal route of exposure (USEPA, 2004) and for
calculating exposure point concentrations (EPCs) (USEPA, 2002; Singh et. al., 2004). In addition,
USEPA updated some of the toxicity criteria (Reference Doses [RfDs] and cancer slope factors [CSFs])
used in quantitative risk assessment and the toxicity screening criteria used to select the chemicals of
potential concern (COPCs). The impacts of these changes on the risk estimates presented in the 1997

HHRA are discussed below.

2.1 TOXICITY SCREENING CRITERIA AND SELECTION OF COPCS

USEPA Region 3 Risk-Based Concentrations (RBCs) available in 1997 were used as the basis of the
COPC toxicity screening levels in the 1997 HHRA. USEPA Region 3 updates its RBC table twice a year;
consequently the RBC table has undergone numerous revisions since the 1997 HHRA. An updated
COPC selection table for groundwater is presented in Attachment A. Figure 2-1 shows the location of the
monitoring wells evaluated in the technical memorandum. USEPA Region 3 RBCs (USEPA, 2006a) for
tap water and USEPA MCLs (USEPA, 2006b) were used to select COPCs for groundwater. A chemical
was retained as a COPC in groundwater if the maximum detected concentration exceeded the lesser of
the toxicity screening levels based on the USEPA Region 3 RBC and USEPA MCL. No background
groundwater samples were collected at Site 5; consequently chemicals were not eliminated as COPCs

based on a comparison of site concentrations to background concentrations.

Benzene, 1,1,1-tetrachloroethane, 1,1,2-tetrachloroethane, 1,1-dichloroethane, 1,1-dichloroethene,
1,2-dichloroethane, tetrachloroethene, trichloroethene, Dieldrin, aluminum, arsenic, barium, beryllium,
chromium, iron, lead, manganese, and nickel were retained as COPCs for groundwater in the 1997
HHRA for Site 5. Table 2.1 in Attachment A presents the updated COPC selection table for direct contact
exposures to groundwater based on the most recent round of groundwater sampling. Results of the
HHRA presented in the RI (TtNUS, 1997), noted that metals were not used at the site, while the maximum
detected concentration of metals exceeded certain screening criteria, they were less than the EPA MCLs,
concluded that risks from metals were not a concern at Site 5. Therefore, metals were determined not to
be a concern, and the 2005 groundwater samples were only analyzed for VOCs and 1,4-dioxane. At the
request of USEPA Region Il the metal results from the 1997 groundwater sampling are included in Table
2.1 for the purposes of identifying all COPCs in groundwater at Site 5. The following chemicals were

detected in groundwater at maximum concentrations exceeding toxicity screening levels based on the
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current USEPA Region 3 RBCs for tap water and current USEPA MCLs and were selected as COPCs for

groundwater at Site 5.

. VOCs [1,1,1-tetrachloroethane, 1,1,2-tetrachloroethane, 1,1-dichloroethane, 1,1-dichloroethene,
1,2-dichloroethane,  1,4-dichlorobenzene, benzene, chloroform, cis-1,2-dichloroethene,

tetrachloroethene, trichloroethene]
. SVOCs [1,4-dioxane]
. Inorganics [arsenic, barium, chromium, iron, lead, manganese, nickel, and vanadium]

1,2-Dichloroethene, 1,4-dichlorobenzene, chloroform, arsenic, chromium, and barium were detected at
concentrations exceeding the USEPA Region 3 RBCs but were less than the USEPA MCLs.
Concentrations of cis-1,2-dichloroethene exceeded the USEPA MCL in one sample only. Lead was only

detected in one sample.
2.2 EXPOSURE FACTOR ASSUMPTIONS

Tables 1 through 4 present a comparison of the exposure assumptions for child residents and adult
residents used in the 1997 HHRA versus those currently recommended by USEPA guidance. The most
significant change in the exposure assumptions are those used to evaluate the dermal route of exposure.
The exposure assumptions used in the 1997 HHRA were based on recommendations provided in
USEPA’s Dermal Exposure Assessment: Principles and Applications, January 1992 and USEPA Region
3’s Assessing Dermal Contact with Soil, December 1995. The updated dermal exposure assumptions
are based on recommendations in USEPA’s Supplemental Guidance for Dermal Risk Assessment, July
2004 and USEPA Region 3’s Updated Dermal Exposure Assessment Guidance, June 2003.

In the 1997 HHRA, the surface area (SA) for the child resident was a weighted value calculated for the
exposure duration of the receptor (2,728 cm2-yr/kg). The current guidance recommends a value of 6,600
cm? as the total body surface area of a child. For the adult resident, a SA of 18,150 cm? was used for the
total body surface area in the 1997 HHRA. Current guidance recommends a value of 18,000 cm? for the

total body surface area.
The old dermal guidance recommended exposure times of 0.33 hr/day and 0.25 hr/day for the child and

adult resident, respectively. The new guidance recommends exposure times of 1 hr/day for the child

resident and 0.5 hr/day for the adult resident.

L/DOCUMENTS/NAVY/2192/20129 2-2 CTO 003



The equations used to estimate the absorbed dose per event (DAgvent) for organics have been updated
since the 1997 HHRA was prepared. The most significant change to the equations is the addition of a
fraction absorbed (FA) term to the equations. This term accounts for the slow absorption rates of high
molecular weight chemicals. For the chemicals retained as COPCs in groundwater in the 1997 HHRA, all
have a FA equal to 1. Consequently, the absorbed doses for dermal contact with groundwater calculated
using the new dermal guidance would not be significantly different than those calculated using the old

dermal guidance.

For evaluating exposures while showering, the old guidance recommended a shower duration of 15
minutes and 20 minutes for the total time in the bathroom. Current guidance recommends a shower

duration of 30 minutes and 60 minutes for the total time in the bathroom.
2.3 TOXICITY VALUES

Tables 5 and 6 present a comparison of the RfDs and CSFs used in the 1997 HHRA versus current
values. Significant changes in oral and/or inhalation toxicity values are noted for 1,1,1-trichloroethane,
1,1-dichloroethene, 1,2-dichloroethane, benzene, ftrichloroethene, tetrachloroethene, barium, and

beryllium.

Toxicity criteria for trichloroethene are not currently published on the USEPA’s Integrated Risk Information
System (IRIS) database. The 1997 HHRA was prepared using a provisional oral RfD and inhalation CSF
and a withdrawn oral CSF for trichloroethene. The USEPA has published draft toxicity values based on
the USEPA'’s Trichloroethylene Health Risk Assessment: Synthesis and Characterization (USEPA,
2001a). However, these values are still undergoing peer review. The toxicity criteria developed by the
California EPA (CA EPA, 2002) were used for trichloroethene in this updated HHRA because the draft
USEPA criteria have not been finalized. The current CA EPA oral RfD for trichloroethene is 0.5
mg/kg/day; the oral RfD used in the 1997 HHRA was 0.006 mg/kg/day. Previously an inhalation RfD was
not available for trichloroethene, however, the current CA EPA published value is 0.17 mg/kg/day. For
noncarcinogenic  exposures, these changes in  toxicity values result in  higher
non-cancer risk estimates for trichloroethene exposure via inhalation and lower risk estimates for
trichloroethene exposure via ingestion and dermal contact. The current oral and inhalation CA EPA CSFs
for trichloroethene are 0.013 (mg/kg/day)'1 and 0.007 (mg/kg/day)’1, respectively. The oral and inhalation
CSFs used in the 1997 HHRA were 0.011 (mg/kg/day)'1 and 0.006 (mg/kg/day)’1, respectively. Overall
these changes do not significantly impact the risk estimates presented for trichloroethene in the 1997
HHRA. Section 3.6 discusses the uncertainty associated with the toxicity criteria for trichloroethene and

presents a comparison of the risks calculated using the draft USEPA and CA EPA toxicity criteria.
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Beryllium was evaluated as a carcinogen via the oral and dermal routes of exposure in the 1997 HHRA.
However, in 1998, USEPA withdrew the oral cancer slope factor for beryllium, and as a result beryllium is
no longer evaluated as a carcinogen for the ingestion and dermal contact exposure pathways. An
inhalation RfD of 0.0000057mg/kg/day is also now available for beryllium (USEPA, 2006c). However,
beryllium is not a volatile chemical; the availability of an inhalation RfD has no impact on the HHRA
evaluation of beryllium concentrations in groundwater. Beryllium was determined not to be a concern in

the 1997 HHRA and would not be a concern based on the revised toxicity criteria.

1,1-Dichloroethene was also evaluated as a carcinogen via the oral, dermal, and inhalation routes of
exposure in the 1997 HHRA. However, in 2002 USEPA withdrew the oral and inhalation cancer slope
factors for 1,1-dichloroethene, and as a result 1,1-dichloroethene is no longer evaluated as a carcinogen
for the ingestion, dermal contact, and inhalation exposure pathways. In addition, the oral RfD was
revised from 0.009 mg/kg/day to 0.05 mg/kg/day, and an inhalation RfD of 0.06 mg/kg/day is now
available for 1,1-dichloroethene. These changes in the RfD indicate that 1,1-dichloroethene is less toxic

for exposures via the ingestion and dermal exposure pathways than previously reported.

The oral CSF for tetrachloroethene was revised from 0.052 (mg/kg/day)'1 to 0.54 (mg/day/day)'1, and the
inhalation CSF has changed from 0.002 (mg/day/day)'1 to 0.02 (mg/day/day)'1. Also an inhalation RfD of
0.08 mg/kg/day is now available for tetrachloroethene (USEPA, 2006a). As a result of these changes,
cancer risk estimates for tetrachloroethene presented in this 1997 HHRA would be approximately an

order of magnitude higher based on the updated toxicity criteria.

The oral CSF for benzene was revised from 0.029 (mg/kg/day)’1 to 0.055 (mg/day/day)’1, and the
inhalation CSF has changed from 0.029 (mg/day/day)'1 to 0.027 (mg/day/day)‘1 (USEPA, 2006c). These
changes indicated the benzene is slightly more toxic for carcinogenic exposures via ingestion and dermal
contact. In addition an oral RfD of 0.004 mg/kg/day is now available, and the inhalation RfD has changed
from 0.0017 mg/kg/day to 0.0086 mg/kg/day.

The inhalation RfD for 1,2-dichloroethane was revised from 0.0029 mg/kg/day to 0.7 mg/kg/day (USEPA,
2006a). This change indicates 1,2-dichloroethane is less toxic via the inhalation route than previously

determined.

The oral RfD for 1,1,1-trichloroethane was revised from 0.035 mg/kg/day to 0.28 mg/kg/day (USEPA,
2006a). Also an inhalation RfD is no longer available for 1,1,1-trichloroethane. These changes indicate
that 1,1,1-trichloroethane is less toxic for exposures via the ingestion, dermal contact route, and

inhalation routes of exposure than previously determined.
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The oral RfD for barium was revised from 0.07 mg/kg/day to 0.2 mg/kg/day (USEPA, 2006c). This
change indicates that barium is less toxic for exposures via the ingestion route than previously

determined.

The oral RfD for hexavalent chromium was revised from 0.005 mg/kg/day to 0.003 mg/kg/day (USEPA,
2006c¢). In addition, the recommended oral absorption efficiency for hexavalent chromium was revised
from 0.01 to 0.025 (USEPA, 2004) which results in the new dermal RfD of 0.000075 mg/kg/day. Also an
inhalation RfD of 0.00003 mg/kg/day is now available for hexavalent chromium (USEPA, 2006c). These
changes indicate that chromium is considered slightly more toxic for exposures via the incidental
ingestion and inhalation routes of exposure and slightly less toxic via the dermal contact route of
exposure than previously determined. Overall these changes do not significantly impact the risk
estimates presented for chromium in the 1997 HHRA. Chromium is not a volatile chemical; the
availability of an inhalation RfD has no impact on the HHRA evaluation of chromium concentrations in
groundwater. Chromium was determined not to be a concern in the 1997 HHRA and would not be a

concern based on the revised toxicity criteria.

The recommended oral absorption efficiency values for Dieldrin, arsenic, barium, and manganese have
also been changed resulting in the revised dermal toxicity values presented in Tables 5 and 6. However,
only the changes presented for the dermal values for manganese are significant. Although, the changes
in the dermal toxicity values for manganese do not significantly impact the risks because dermal
exposures to manganese in groundwater are insignificant in comparison to exposures from ingestion of

manganese in groundwater.

24 METHODOLOGY USED TO ESTIMATE EXPOSURE POINT CONCENTRATIONS

Exposure point concentrations (EPCs) in the 1997 HHRA were calculated following USEPA’s
Supplemental Guidance to Risk Assessment Guidance for Superfund (RAGS): Calculating the
Concentration Term (USEPA, 1992b). In accordance with this guidance the Student-t upper confidence
limit (UCL) was used as the EPC if the data was normally distributed and the H-statistic based UCL (H-
UCL) was used as the EPC if the data was lognormally distributed. If the distribution of the data could not
be determined then the data was assumed to be lognormally distributed and the H-UCL was selected as
the EPC. USEPA has updated the guidance for calculating EPCs (USEPA, 2002; Singh et. al., 2004).
The updated guidance continues to recommend the Student-t UCL for normally distributed data and the
H-UCL for lognormally distributed data but also includes EPC recommendations for data that follow a
gamma distribution and for cases where the data distribution can not be determined (i.e., the non
parametric case). EPCs in the 1997 HHRA were calculated using all the monitoring wells. Current

guidance recommends only using the monitoring wells located in the center of the plume or most
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concentrated area of the plume. The EPCs calculated in this technical memorandum were also
calculated using all the monitoring wells in order to facilitate the comparison of the results. If only the
sampling results from the monitoring wells located in the center of the plume had been used to calculate
the EPCs then the EPCs and corresponding risks would likely be higher than those calculated using all

the monitoring wells.

Table 7 presents a comparison of the EPCs presented in the 1997 HHRA, calculated in accordance with
the old EPC guidance, and the EPCs calculated following the new EPC guidance. The EPCs for all VOC
COPCs calculated according to the new EPC guidance and the most recent round of sampling results are
higher than the values calculated using the old guidance and the RI sampling results with the exception of
1,2-dichloroethane and benzene. For inorganics the EPCs calculated according to the new EPC
guidance and the 1997 sampling results are higher than the values calculated using the old guidance for

aluminum, chromium, and iron and lower for lead and manganese.
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3.0 UPDATED RISK CHARACTERIZATION

The cancer risks and hazard indices were recalculated for child residents and adult residents exposed to
groundwater incorporating the changes in risk assessment methodology and exposure assumptions
discussed in Section 2 and using the results from the most recent round of groundwater sampling.
Incremental lifetime cancer risks (ILCRs) and hazard indices (HIs) under the RME and CTE scenarios are
summarized in Tables 8 and 9. The results of the risk assessment in RAGS Part D format (USEPA,

2001b) are included in Attachment A and sample calculations are included in Attachment B.
31 NONCARCINOGENIC RISKS

Hls for the child residents (HI = 4) and adult residents (HI = 2) under the RME scenario exceed unity
although the HQs for the individual target organs are less than or equal to unity, indicating that adverse

non-carcinogenic effects are not anticipated for these receptors under the defined exposure conditions.

Hls for the child resident (HI =2) under the CTE scenario exceed unity although the HQs for the individual
target organs are less than or equal to unity, and the HI for adult residents was equal to 1, indicating that
adverse non-carcinogenic effects are not anticipated for this receptor under the defined exposure

conditions.
3.2 CARCINOGENIC RISKS

The ILCR under the RME for child residents (ILCR = 1 x 10'4) is equal to the upper bound of USEPA’s
target risk range of 10 to 10°®, while the ILCR for adult residents (ILCR = 2 x 10™) and lifelong residents
(ILCR = 3 x 10™) exceeds the target risk range. Tetrachloroethene is the major contributor to the ILCRs
for the adult (ILCR = 1 x 10™*) and lifelong residents (ILCR = 2 x 10™).

ILCRs for the child resident (ILCR = 2 x 10'5), adult resident (ILCR = 4 x 10'5), and lifelong resident (6 x
10°) under the CTE scenario are within the USEPA’s target risk range of 10 to 10°®.

3.3 COMPARISON OF RESULTS

Table 10 presents a comparison of the cancer risks and hazard indices from the 1997 HHRA and those
calculated in this evaluation. ILCRs for lifelong residents are lower in this evaluation (ILCR = 3 x 10'4) as
compared to those estimated in the 1997 HHRA (ILCR = 8 x 10'4). The main reason for the decrease in
the ILCR is the changes in the toxicity criteria for 1,1-dichloroethene. 1,1-Dichloroethene was the major
contributor to the ILCR in the 1997 HHRA. In 2002 USEPA withdrew the oral cancer slope factor for
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1,1-dichloroethene, and as a result 1,1-dichloroethene is no longer evaluated as a carcinogen for the
ingestion and dermal contact exposure pathways. Tetrachloroethene was the major contributor to the
ILCR in this evaluation. The ILCR for tetrachloroethene (2 x 10’4) is higher in this evaluation as compared
to the value estimated in the 1997 HHRA (1 x 10°°), mainly due to the increase in the oral cancer slope

factor for tetrachloroethene.

Hls for child and adult residents estimated in this evaluation are similar to those presented in the 1997
HHRA. The main reason for the decrease in the Hls are that the toxicity criteria for 1,1,1-trichloroethane,
1,1-dichloroethene, and trichloroethene have changed. The Hls presented in the 1997 RI included risks
from inorganics which were not analyzed for in the most recent groundwater sampling since the 1997 RI

concluded that metals were not a concern in groundwater.
34 RISKS FROM LEAD

Lead was identified as a COPC in groundwater at Site 5. Lead was detected in 1 of 21 groundwater
samples and the detected concentration of 18.1 ug/L exceeded the Safe Water Drinking Act action level
of 15 ug/L.

Hypothetical future residential exposures to lead in groundwater were evaluated using the IEUBK lead
model, Version 1, Build 263 (USEPA, 1994). As recommended by the IEUBK model, the average lead
concentration of 89.7 mg/kg in surface soil and 2.24 ug/L in groundwater were used as the EPCs. Default
values were used for the rest of the model input parameters. IEUBK model outputs are included in
Attachment C. The lead concentrations of 89.7 mg/kg in surface soil and 2.24 pg/L in groundwater
results in 0.08 percent of future on-site child residents having a blood lead level greater than 10 ug/dL
and results in a geometric mean blood lead level of 2.3 pg/dL. This value is within the USEPA goal as
described in the 1994 OSWER Directive of no more than 5 percent of children exceeding a 10 pg/dL

blood lead level.
3.5 RISKS ASSOCIATED WITH VAPOR INTRUSION INTO BUILDINGS

Exposures to COPCs that have migrated from groundwater into indoor air were evaluated using the
USEPA’s Johnson and Ettinger volatilization model (USEPA, 2003). Two scenarios were evaluated: a
current industrial use scenario and a hypothetical residential scenario. Table 11 presents the input
parameters that were used in the analysis. Site specific values were used when available for evaluating
current industrial exposures. Model default values were used for hypothetical residential exposures. The
depth to groundwater is approximately 20 feet. In the vicinity of the building, the plume has migrated to a

deeper portion of the aquifer, and occurs at a depth of approximately 50 - 70 feet (estimated), but is
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overlain by the shallower, clean water. Based on the closest monitoring wells (71 and 10l), the plume at
depth is projected to consist of about 10 - 50 ug/L total VOCs, comprised of 1,1,1-trichloroethane (25%),
1,1-dichloroethene (25%), trichloroethene (20%), 1,1-dichloroethane (20%), and tetrachloroethene,
benzene, cis-1,2-dichloroethene, and 1,1,2-1,1,1-trichloroethane (10% all together). The modeling
analysis assumed that the plume was located at the top of the water table (20 feet bgs) with a
concentration of 50 pg/L total VOCs. Results of the evaluation are presented in Tables 12 and 13 for
industrial and hypothetical residential exposures, respectively. Spreadsheet calculations/printouts for the

Johnson and Ettinger volatilization model are presented in Attachment D.

HlIs for industrial workers (HI = 0.001) and hypothetical residents (HI = 0.01) residents exposed to COPCs
that have migrated from groundwater through building foundations into indoor air are less than unity,
indicating that adverse non-carcinogenic effects are not anticipated for these receptors under the defined
exposure conditions. The ILCRs for the industrial workers (ILCR = 7 x 10'7) and hypothetical residents
(ILCR = 1 x 10®) exposed to COPCs that have migrated from groundwater through building foundations

into indoor air are within EPA’s target risk range of 10 to 10°®.
3.6 UNCERTAINTY ASSOCIATED WITH TOXICITY CRITERIA FOR TRICHLOROETHENE

As noted in Section 2.3, toxicity criteria (i.e., RfDs, CSFs) for trichloroethene are not currently published
on the USEPA’s IRIS database or in USEPA’s Health Effects Assessment Summary Tables (HEAST).
The toxicity criteria developed by the California EPA (CA EPA, 2002) were used to evaluate
trichloroethene in this risk assessment because the USEPA draft toxicity values published in a recent
technical document (USEPA, 2001a) are currently undergoing peer review. A range of CSFs [0.02-0.4
(mg/kg/day)'1], as opposed to a single recommended value, is presented in this recent draft guidance.
The draft CSFs are 2 to 30 times higher than the CA EPA CSF [0.013 (mg/kg/day)‘1]. The draft oral RfD
is 0.0003 mg/kg/day as compared to the CA EPA RfD of 0.5 mg/kg/day. Table 14 presents a comparison
of the risks calculated using the draft USEPA toxicity values and the California EPA values. ILCRs
calculated using the lower bound of the draft USEPA CSFs are slightly higher than those calculated using
the CA EPA CSF while ILCRs calculated using the upper bound of the USEPA CSFs are approximately
30 times higher than those calculated using the CA EPA CSF. HIs based on the USEPA draft RfDs are
approximately 1,700 times higher than those calculated using the CA EPA RfD.
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TABLE 1

COMPARISON OF EXPOSURE ASSUMPTIONS

CHILD RESIDENTS EXPOSED TO GROUNDWATER - REASONABLE MAXIMUM EXPOSURES
SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW GROVE, PENNSYLVANIA

Parameter Parameter Definition Oold Rationale/ New Rationale/
Code Value™ Reference Value Reference
lIngestion
IR-GW |Ingestion Rate of Groundwater (L/day) 1 USEPA, 1991 1 USEPA, 1991
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 6 USEPA. 1991 6 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW  |Body Weight (kg) 5 USEPA, 1991 5 USEPA, 1991
AT-C _ |Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 2190 USEPA, 1989 2190 USEPA, 1989
Dermal Contract
DAevent |Dermally Absorbed Dose per Event (mg/cmz-event) Chemical Specific| USEPA, 1992 | Chemical Specific| USEPA, 2004
SA Skin Surface Available for Contact 2728 cm?-yrikg 6600 cm’ USEPA, 2004
EV Event Frequency (events/day) USEPA, 2004
ET Exposure Time (hours/day) 0.33 USEPA, 2004
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 6 USEPA. 1991 6 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW  |Body Weight (kg) 5 USEPA, 1991 5 USEPA, 1991
AT-C Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 2190 USEPA, 1989 2190 USEPA, 1989
Inhalation
IR Inhalation Rate (m°/hr)
Ra Air Exchange Rate (1/min)
Ds Shower Duration (min)
Dt Total Time in Bathroom (min)
EF Exposure Frequency (days/year) Not Evaluated Not Evaluated
ED Exposure Duration (years)
BW Body Weight (kg)
AT-C Averaging Time (Cancer) (days)
AT-N Averaging Time (Non-Cancer) (days)
Notes:

1 - Old values are from the Remedial Investigation Report for Site 5 Fire Training Area, February 2002, Table 3-24.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors.

OSWER Directive 9285.6-03.

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011B.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.

EPA/540/R/99/005.

Values that have changed from the previous HHRA are shaded.
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TABLE 2

COMPARISON OF EXPOSURE ASSUMPTIONS
CHILD RESIDENTS EXPOSED TO GROUNDWATER - CENTRAL TENDENCY EXPOSURES

SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW GROVE, PENNSYLVANIA

Parameter Parameter Definition Oold Rationale/ New Rationale/
Code Value™ Reference Value Reference
lIngestion
IR-GW |Ingestion Rate of Groundwater (L/day) 0.7 USEPA, 1991 0.7 USEPA, 1997
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 2 USEPA. 1991 2 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW  [Body Weight (kg) 15 USEPA, 1991 15 USEPA, 1991
AT-C _ |Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 730 USEPA, 1989 730 USEPA, 1989
Dermal Contract
DAevent |Dermally Absorbed Dose per Event (mg/cmz-event) Chemical Specific| USEPA, 1992 | Chemical Specific| USEPA, 2004
SA Skin Surface Available for Contact 850 cm’-yr/kg 6600 cm’ USEPA, 2004
EV Event Frequency (events/day) 1 USEPA, 1992 1 USEPA, 2004
ET Exposure Time (hours/day) 0.33 USEPA, 1992 0.33 USEPA, 2004
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 2 USEPA. 1991 2 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW  [Body Weight (kg) 15 USEPA, 1991 15 USEPA, 1991
AT-C Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 730 USEPA, 1989 730 USEPA, 1989
Inhalation
IR Inhalation Rate (m°/hr)
Ra Air Exchange Rate (1/min)
Ds Shower Duration (min)
Dt Total Time in Bathroom (min)
EF Exposure Frequency (days/year) Not Evaluated Not Evaluated
ED Exposure Duration (years)
BW Body Weight (kg)
AT-C Averaging Time (Cancer) (days)
AT-N Averaging Time (Non-Cancer) (days)
Notes:

1 - Old values are from the Remedial Investigation Report for Site 5 Fire Training Area, February 2002, Table 3-25.
Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors.

OSWER Directive 9285.6-03.

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011B.

USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.

EPA/540/R/99/005.

Values that have changed from the previous HHRA are shaded.
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TABLE 3

COMPARISON OF EXPOSURE ASSUMPTIONS

ADULT RESIDENTS EXPOSED TO GROUNDWATER - REASONABLE MAXIMUM EXPOSURES
SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW GROVE, PENNSYLVANIA

Parameter Parameter Definition [o][¢] Rationale/ New Rationale/
Code Value Reference Value Reference
Ingestion
IR-GW [Ingestion Rate of Groundwater (L/day) 2 USEPA, 1991 2 USEPA, 1991
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 24 USEPA. 1991 24 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW  |Body Weight (kg) 0 USEPA, 1991 0 USEPA, 1991
AT-C Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 8760 USEPA, 1989 8760 USEPA, 1989
Dermal Contract
DAevent |Dermally Absorbed Dose per Event (mg/cmz-event) Chemical Specific [ USEPA, 1992 | Chemical Specific | USEPA, 2004
SA Skin Surface Available for Contact (cm?) 18150 18000 USEPA, 2004
EV Event Frequency (events/day) USEPA, 2004
ET Exposure Time (hours/day) 0.25 0.5 USEPA, 2004
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 24 USEPA. 1991 24 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW  |Body Weight (kg) 0 USEPA, 1991 0 USEPA, 1991
AT-C Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 8760 USEPA, 1989 8760 USEPA, 1989
Inhalation
IR___[inhalation Rate (m%hr) USEPA, 1989
Foster & Foster &
Ra Air Exchange Rate (1/min) Chrostowski Chrostowski
1987 1987
. . Professional USEPA, 2094’
Ds Shower Duration (min) Judgment USEPA Region
11, 2005
. . . Professional USEPA, 2094’
Dt Total Time in Bathroom (min) Judgment USEPA Region
11, 2005
Foster & Foster &
SV Shower Room Volume (m°) 12 Chrostowski 12 Chrostowski
1987 1987
Foster & Foster &
ts Shower Dropled Droplet Time (seconds) Chrostowski Chrostowski
1987 2003
Foster & Foster &
FR Shower Flow Rate (L/min) 10 Chrostowski 10 Chrostowski
1987 1987
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 24 USEPA. 1991 24 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW  |Body Weight (kg) 0 USEPA, 1991 0 USEPA, 1991
AT-C Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 8760 USEPA, 1989 8760 USEPA, 1989
Notes:
1 - Old values are from the Remedial Investigation Report for Site 5 Fire Training Area, February 2002, Table 3-24.
Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower.
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors.
OSWER Directive 9285.6-03.
USEPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373.
USEPA, 2002: Supplement Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.
EPA/540/R/99/005.
USEPA Region Ill, 2005, Note on the Use of Dermal Guidance in Region IlI, April 7.
Values that have changed from the previous HHRA are shaded.
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TABLE 4

COMPARISON OF EXPOSURE ASSUMPTIONS

ADULT RESIDENTS EXPOSED TO GROUNDWATER - CENTRAL TENDENCY EXPOSURES
SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW GROVE, PENNSYLVANIA

Parameter Parameter Definition Oid Rationale/ New Rationale/
Code Value™ Reference Value Reference
lIngestion
IR-GW [Ingestion Rate of Groundwater (L/day) 1.4 USEPA, 1991 1.4 USEPA, 1991
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 7 USEPA. 1991 7 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW |Body Weight (ko) 0 USEPA, 1991 0 USEPA, 1991
AT-C Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 2555 USEPA, 1989 2555 USEPA, 1989
Dermal Contract
DAevent |Dermally Absorbed Dose per Event (mg/crrz-event) Chemical Specific| USEPA, 1992 | Chemical Specific| USEPA, 2004
SA Skin Surface Available for Contact (cm?) USEPA, 1989 USEPA, 2004
EV Event Frequency (events/day) 1 USEPA, 1992 1 USEPA, 2004
ET Exposure Time (hours/day) 0.25 USEPA, 1992 0.25 USEPA, 2004
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 7 USEPA. 1991 7 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW |Body Weight (ko) 0 USEPA, 1991 0 USEPA, 1991
AT-C Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 2555 USEPA, 1989 2555 USEPA, 1989
Inhalation
IR Inhalation Rate (m°/hr) 0.83 USEPA, 1989 0.6 USEPA, 1989
Foster & Foster &
Ra Air Exchange Rate (1/min) 0.017 Chrostowski 0.017 Chrostowski
1987 1987
Ds  |Shower Duration (min) 15 Professional 15 USEPA, 2004
Judgment
Dt  |Total Time in Bathroom (min) 20 Professional 30 Professional
Judgment Judgment
Foster & Foster &
sV Shower Room Volume (m°) 12 Chrostowski 12 Chrostowski
1987 1987
Foster & Foster &
ts Shower Dropled Droplet Time (seconds) Chrostowski Chrostowski
1987 2003
Foster & Foster &
FR Shower Flow Rate (L/min) 10 Chrostowski 10 Chrostowski
1987 1987
EF Exposure Frequency (days/year) 350 USEPA, 1991 350 USEPA, 1991
. USEPA, 1989 USEPA, 1989
ED Exposure Duration (years) 7 USEPA. 1991 7 USEPA. 1991
. USEPA, 1989 USEPA, 1989
BW  |Body Weight (ko) 0 USEPA, 1991 0 USEPA, 1991
AT-C Averaging Time (Cancer) (days) 25550 USEPA, 1989 25550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) (days) 2555 USEPA, 1989 2555 USEPA, 1989
Notes:

1 - Old values are from the Remedial Investigation Report for Site 5 Fire Training Area, February 2002, Table 3-25.
Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors.

OSWER Directive 9285.6-03.

USEPA, 1992: Supplemental Guidance to RAGS: Calculating the Concentration Term. PB92-963373.
USEPA, 2002: Supplement Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.

EPA/540/R/99/005.

USEPA Region lll, 2005, Note on the Use of Dermal Guidance in Region III, April 7.

Values that have changed from the previous HHRA are shaded.
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TABLE 5
COMPARISON OF REFERENCE DOSES
SITE 5 - FIRE TRAINING AREA
NASJRB WILLOW, GROVE PENNSYLVANIA

Notes:

Chemical Oral Absorption Oral RfD Dermal RfD? Inhalation RfD
of Potential Efficiency for Dermal Old New Old New Old New
Concern Old | New!" mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day mg/kg/day

Volatiles Organic Compounds
1,1,1-Trichloroethane 1 1 3.5E-02 E 2.8E-01[3 3.5E-02 2.8E-01 2.9E-01 W
1,1,2-Trichloroethane 1 1 4.0E-03 | 4.0E-03 | 4.0E-03 NA NA
1,1-Dichloroethane 1 1 1.0E-01 | 2.0E-01 P 1.4E-01 A 1.4E-01 A
1,1-Dichloroethene 1 1 9.0E-03 | 5.0E-02]] 9.0E-03 NA 6.0E-02 |
1,2-Dichloroethane 1 1 NA NA NA 2.9E-03 E 7.0E-01 M
Benzene 1 1 NA 4.0E-03 | 1.7E-03 E 8.6E-03 |
Tetrachloroethene 1 1 1.0E-02 | NA 8.0E-02 M
Trichloroethene 1 1 6.0E-03 E 5.0E-01 CA 5.0E-01 NA 1.7E-01 CA
Pesticides/PCBs
Dieldrin [ 05 50E-051 | 50E-051 | 1.0E-04 | JEXIEH 1] NA ] NA
Inorganics
Aluminum 0.27 1 NA NA NA
Arsenic 0.95 1 3.0E-04 | 3.16E-04 NA NA
Barium 1 0.07 2.0E-01[ 7.0E-02 1.43E-04 A 1.4E-04 A
Beryllium 0.01 0.007 2.0E-03]] 5.0E-01 NA 5.7E-06 |
Chromium 0.01 0.025 3.0E-03[ 5.0E-01 : NA 3.0E-05 |
Iron 1 1 3.0E-01 E 3.0E-01 E 3.0E-01 3.0E-01 NA NA
Lead 1 1 NA NA NA NA NA
Manganese (Water) 1 0.04 2.4E-02] 2.3E-02 9.6E-04 NA NA
Manganese (Food) 1 0.04 1.4E-01 | 1.4E-01 | 1.4E-01 5.6E-03 1.43E-05 | 1.4E-05 |

1-U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.

A= HEAST Alternative value.

CA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002.

E = EPA-NCEA Provisional value.

| = Integrated Risk Information System (IRIS), December 2006.

M = ATSDR MRL.

P = EPA Provisional Peer-Reviewed Value.

W = Withdrawn

Values that have changed from the previous HHRA are shaded.
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TABLE 6

COMPARISON OF CANCER SLOPE FACTORS

SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW, GROVE PENNSYLVANIA

Chemical Oral Absorption Oral CSF Dermal CSF? Inhalation CSF
of Potential Efficiency for Dermal Old New Old New Old New
Concern old | New" [(mg/kg/day)’|(mglkg/day)’|(mga/ka/day)” | (mg/kglday)™ | (mg/kg/day)™’| (mg/kg/day)’
Volatiles Organic Compounds
1,1,1-Trichloroethane NA NA NA NA NA NA
1,1,2-Trichloroethane 5.7E-02 | 5.7E-02 | 5.7E-02 5.7E-02 5.6E-02 | 5.6E-02 |
1,1-Dichloroethane NA NA NA NA NA NA

Notes:

1 1

1 1

1 1
1,1-Dichloroethene 1 1 6.0E-01 | NA 6.0E-01 | NAJ 1.8E-011
1,2-Dichloroethane 1 1 9.1E-02 |
Benzene 1 1 296-02[[l] 5.5E-02[[]l 2.9E-02 556-02 1  2.96-02[l
Tetrachloroethene 1 1 5.2E-02 E 5.4E-01 O 5.2E-02[JJl] 54E-01[Jlll 20E-03 E 2.0E-02 O
Trichloroethene 1 1 1.1E-02W  1.3E-02CA 1.1E-02[J] 1.3E-02[JJl]l 6.0E-03 E 7.0E-03 CA
Pesticides/PCBs
Dieldrin 1.6E+011 | 1.6E+01 | [ 1.6E+011 [ 1.6E+01 |
Inorganics
Aluminum NA NA NA NA
Arsenic 1.5E+00 | 1.5E+00 | 1.5E+01 | 1.5E+01 |
Barium 0.7 NA NA NA NA
Beryllium 0.007 4.3E+00 | 8.4E+00 | 8.4E+00 |
Chromium 0.025 NA NA NA 4.2E+01 | 4.2E+01 |
Lead NA NA NA NA NA NA
Iron 1 NA NA NA NA NA NA
Manganese (Water) 1 NA NA NA NA NA NA
Manganese (Food) 1 0.04 NA NA NA NA NA NA

1-U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
2 - Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral Absorption Efficiency for Dermal.

CA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002.

E = NCEA Provisional value.

| = Integrated Risk Information System (IRIS), December 2006.
O = Other, EPA Region 3 RBC Table, October 2006.
W = Withdrawn from IRIS or HEAST.

Values that have changed from the previous HHRA are shaded.
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TABLE 7
COMPARISON OF EXPOSURE POINT CONCENTRATIONS
SITE 5 - FIRE TRAINING AREA
NASJRB WILLOW, GROVE PENNSYLVANIA

Exposure Point Concentrations

Chemical Oid New

Value" Value®
1,1,1-Trichloroethane 114%) 319®)
1,1,2-Trichloroethane 5.55%) 7.66%
1,1-Dichloroethane 45.9% 169®
1,1-Dichloroethene 52.9% 72.8%
1,2-Dichloroethane 4% 1.96®)
1,4-Dichlorobenzene NA 2.66%
Benzene 6.79% 2.99®
Chloroform NA 0.33%
cis-1,2-Dichloroethene NA 90.8®
Tetrachloroethene 9.14% 170
Trichloroethene 33.99 163®
1,4-Dioxane NA 4,96
Aluminum 1300 3700®
Arsenic 0.633% 0.695®
Barium 574% 454"
Beryllium 0.683% 0.798®
Chromium 7.320) 13.3%)
Iron 853 3990
Lead 12.6% 2.249
Manganese 356 144"
Nickel 14.6% 18.3©
Notes:

All concentrations are in ug/L.
NA - This chemical was not identified as a COPC in the previous
risk assessment.

1 - Old values are from the Remedial Investigation Report for Site 5 -
Fire Training Area, February 2002, Appendix J.

2 - Calculated according to USEPA, 2002: Calculating Upper Confidence
Limits for Exposure Point Concentrations at Hazardous Waste Sites.

3 - Land's H-UCL.

4 - Maximum detected concentration.

5-99% Chebyshev(Mean, Std) UCL.

6 - Student's-t UCL

7 - Approximate Gamma 95% UCL

8 - 95% Chebyshev(Mean, Std) UCL.

9 - Arithmetic mean

UCL = Upper Confidence Limit.

COPC = Chemical of Potential Concern.
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TABLE 8

SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES
SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW GROVE, PENNSYLVANIA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10-4 >10-5 and £ 10-4 > 10-6 avd < 10-5 HI > 1
Child Residents Groundwater Ingestion 7E-05 -- Tetrachloroethane 1.’1 ,2-Tr|ch|oroethane,. 3 --
Trichloroethene, Arsenic
Dermal Contact 3E-05 - - Tetrachloroethane Trichloroethene 0.5 - -
Total 1E-04 -- Tetrachloroethane 1.’1 ,2-Tr|ch|oroethane: 4 --
Trichloroethene, Arsenic

Tetrachloroethane 1,1,2-Trichloroethane,

Adult Residents Groundwater Ingestion 1E-04 -- . ’ 1,2-Dichloroethane, 1 --
Trichloroethene )
Benzene,Arsenic

Dermal Contact 5E-05 -- Tetrachloroethane Trichloroethene 0.2 --
Inhalation 9E-06 - - - - Trichloroethene 0.00003 - -

Tetrachlorosthane 1,1,2-Trichloroethane,
Total 2E-04 -- . ! 1,2-Dichloroethane, 2 --

Trichloroethene )
Benzene,Arsenic

Lifelong Residents . Tetrachloroethane, 1,1,2-Trichloroethane,
(Child and Adult) Groundwater Ingestion 2E-04 B Trichloroethene, Arsenic | 1,2-Dichloroethane, Benzene NA o
Dermal Contact 8E-05 -- Tetrachloroethane Trichloroethene NA --
Inhalation 9E-06 - - - - Trichloroethene NA - -

1,1,2-Trichloroethane,

. . 1,2-Dichloroethane,

Total 3E-04 Tetrachloroethane Trichloroethene, Arsenic NA --

1,4-Dichlorobenzene,
Benzene




SUMMARY OF CANCER RISKS AND HAZARD INDICES

TABLE 9

CENTRAL TENDENCY EXPOSURES
SITE 5 - FIRE TRAINING AREA
NASJRB WILLOW GROVE, PENNSYLVANIA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10-4 >10-5 and £ 10-4 > 10-6 avd < 10-5 HI > 1
Child Residents Groundwater Ingestion 2E-05 -- -- Tetr.achloroethane, 2 --
Trichloroethene
Dermal Contact 6E-06 - - - - Tetrachloroethane 0.2 - -
Total 2E-05 -- Tetrachloroethane Tetrachloroethane, Arsenic 2 --
Adult Residents Groundwater Ingestion 3E-05 -- Tetrachloroethane Tetrachloroethane, Arsenic 0.9 --
Dermal Contact 1E-05 - - - - Tetrachloroethane 0.10 - -
Inhalation 8E-07 -- -- -- 0.00001 --
Total 4E-05 - - Tetrachloroethane Tetrachloroethane, Arsenic 1 - -
Lifelong Residents Groundwater Ingestion 4E-05 - - Tetrachloroethane Trichloroethene, Arsenic NA - -
(Child and Adult) Dermal Contact 2E-05 -- Tetrachloroethane -- NA --
Inhalation 8E-07 - - - - - - NA - -
Total 6E-05 -- Tetrachloroethane 1,1,2-Trichloroethane, NA --

Trichloroethene, Arsenic




TABLE 10

COMPARISON OF CANCER RISKS AND HAZARD INDICES
SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW GROVE
Receptor Cancer Risk Hazard Index
Group old Value!” New Value old Value!” New Value
Child Resident NR 1E-04 3.4 3.6
Adult Resident NR 2E-04 1.9 1.6
Lifelong Resident 8E-04 3E-04 NA NA

Notes:

NR - Not reported, only results for the lifelong resident were presented in the

RI report.

NA - Not applicable for this receptor.
1 - Old values are from the Remedial Investigation Report for Site 5

Fire Training Area, February 2002, Table 4-23 & 4-25.




TABLE 11
INPUT PARAMETERS FOR THE VAPOR INTRUSION MODEL
SITE 5 - FIRE TRAINING AREA
NASJRB WILLOW, GROVE PENNSYLVANIA

Parameter Definition Industrial Residential
Value Reference Value Reference
Ts Average soil/groundwater temperature (°C) 13 USEPA, 2003 13 USEPA, 2003
Le Depth below grade to bottom of enclosed space floor (cm) 30" site-specific 200? default
Lwr Depth below grade to water table (cm) 610 site-specific 610 site-specific
Soil Conservation Service (SCS) soil type SIL® site-specific SIL site-specific
Lerack Enclosed space floor thickness (cm) 20 site-specific 10 default
Ls Enclosed floor space length (cm) 4600 site-specific 1000 default
Wpg Enclosed floor space width (cm) 1565 site-specific 1000 default
Hg Enclosed space height (cm) 730 site-specific 366 default
ER Indoor air exchange rate (1/hr) 0.72 ASTM, 1995 0.25 default
Notes:

ASTM, 1995: American Society for Testing and Materials (ASTM).

USEPA, 2003: User’'s Guide for Evaluating Subsurface Vapor Intrusion Into Buildings.
1 - Slab on grade construction.

2 - House with a basement

3 - Silty loam



TABLE 12
SUMMARY OF CANCER RISKS AND HAZARD INDICES
VAPOR INTRUSION MODELING - INDUSTRIAL EXPOSURES
SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW GROVE
Chemical Cancer Risk Hazard Index
1,1-Dichloroethane NA 0.00002
1,1-Dichloroethene NA 0.0004
cis-1,2-Dichloroethene NA NA
1,1,1-Trichloroethane NA 0.00002
1,1,2-Trichloroethane 5.2E-09 NA
Benzene 1.5E-08 0.0002
Tetrachloroethene 2.7E-09 0.00002
Trichloroethene 6.8E-07 0.0004
Total 7E-07 0.001

NA - No toxicity criteria available.




TABLE 13
SUMMARY OF CANCER RISKS AND HAZARD INDICES
VAPOR INTRUSION MODELING - RESIDENTIAL EXPOSURES
SITE 5 - FIRE TRAINING AREA

NASJRB WILLOW GROVE

Chemical Cancer Risk Hazard Index
1,1-Dichloroethane NA 0.0003
1,1-Dichloroethene NA 0.006
cis-1,2-Dichloroethene NA NA
1,1,1-Trichloroethane NA 0.0003
1,1,2-Trichloroethane 1.1E-07 NA
Benzene 3.0E-07 0.003
Tetrachloroethene 5.3E-08 0.0004
Trichloroethene 1.0E-06 0.0005
Total 1E-06 0.01

NA - No toxicity criteria available.




TABLE 14

COMPARISON OF TCE RISKS BASED ON DRAFT EPA AND CAL EPA TOXICITY VALUES

SITE 5 - FIRE TRAINING AREA
NASJRB WILLOW, GROVE PENNSYLVANIA

Cancer Risk

Child Resident Adult Resident Lifelong Resident
TCE CSF Ingestion Dermal Ingestion Dermal Inhalation | Ingestion Dermal
Contact Contact Contact
EPA Draft

Lower Bound
0.02 (mg/kg/day)”

1.8E-05 1.7E-06 3.1E-05 3.5E-06 8.5E-06 4.9E-05 5.2E-06

EPA Draft
Upper Bound

0.40 (mg/kg/day)’1

3.6E-04 3.4E-05 6.1E-04 7.0E-05 1.7E-04 9.7E-04 1.0E-04

Cal EPA Oral CSF
0.013 (mg/kg/day)”

1.2E-05 1.1E-06 2.0E-05 2.2E-06 3.2E-05 3.3E-06

Cal EPA Inhalation CSF
0.007 (mg/kg/day)”

2.9E-06

HAZARD INDEX

Child Resident Adult Resident
TCERiD Ingestion Dermal Ingestion Dermal Inhalation
Contact Contact
EPA Draft
Oral RfD 3.5E+01 3.3E+00 1.5E+01 1.7E+00
0.0003 (mg/kg/day)
EPA Draft
Inhalation RfD 1.2E-01
0.01 (mg/kg/day)
Cal EPA Oral RfD
0.5 (ma/kg/day)” 2.1E-02 1.9E-03 8.9E-03 9.9E-04
Cal EPA Inhalation RfD 7 2E-03

0.17 (mg/kg/day)™
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TABLE 21
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
SITE 5 - FIRE TRAINING AREA
NASJGB WILLOW GROVE, PENNSYLVANIA

PAGE 2 OF 37
Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater
Mini Maxi . . Frequency R £ Concentration Above EPA Region 3 P ial Potential Rational.e for
Expo.sure CAS Chemical inimum aximum Units Sample with MaIX|mum of ange o Used for Background RBCs for Tap otentia ARAR/TBC COPC Contafnlnant
Point Number Concentration” | Concentration” Concentration Detecti Nondects® s I ) ARAR/TBC® © | Flag | Deletion or
etection Screening Concentration Water Source Selection”
Site 5 Volatile Organic Compounds
71-55-6 oroe 0.45J 960 ug/L | 05MW01S-032-20050818-D 15/33 0.16 960 NA MCL ASL
79-00-5 oroe 0.64 J 23 ug/L 05MW01S-032-20050818 6/33 0.11 23 NA MCL ASL
75-34-3 » oroe 0.79 J 500 ug/L | 05MW01S-032-20050818-D 15/33 0.17 500 NA NA ASL
75-35-4 » oroe e 041J 190 ug/L | 05MWO01S-032-20050818-D 17/33 0.19 190 NA MCL ASL
95-50-1 |1,2-Dichlorobenzene 1.7 1.8 ug/L | 05MW01S-032-20050818-D 1/33 0.08 1.8 NA MCL BSL
05MW01S-032-20050818,
107-06-2 » oroe 04J 4.1 ug/L 05MW01S-032-20050818-D 6/33 0.13 4.1 NA MCL ASL
106-46-7 4-D orobe 7.6 8.2 ug/L | 05MWO01S-032-20050818-D 1/33 0.12 8.2 NA MCL ASL
67-64-1 |Acetone 33J 3.3J ug/L 05MW14S-066-20050824 1/10 1.6 3.3 NA NA BSL
71-43-2  zLFZN T 0.39 J 8.8 ug/L | 05MWO01S-032-20050818-D 4/33 0.15 8.8 NA MCL ASL
75-00-3 |Chloroethane 0.62 J 0.63 J ug/L 05MW01S-032-20050818 1/33 0.46 0.63 NA NA BSL
05MW01S-032-20050818,
67-66-3 orofo 0.33 J 0.33J ug/L 05MW01S-032-20050818-D 1/33 0.16 0.33 NA MCL ASL
05MWO01S-032-20050818,
156-59-2 D oroe 0.51J 270 ug/L 05MW01S-032-20050818-D 15/33 0.09 270 NA MCL ASL
M+P-Xylenes 0.61J 0.61J ug/L 05MW12S-070-20050825 1/33 0.24 0.61 NA mcL® BSL
108-87-2 |Methyl Cyclohexane 2 2.3 ug/L 05MW01S-032-20050818 1/33 0.14 2.3 NA NA BSL
. 05MW09SI-074-20050817,
75-09-2 |Methylene Chloride 0.65J 1 ug/L 05MW09I1-106-20050817 4/33 042-1.2 1 NA MCL BSL
077 J 50 J ug/llL | 05MWO01S-032-20050818 14/33 0.12 50 NA MCL ASL
108-88-3 |Toluene 0.65 J 0.65 J ug/L 05MW12S-070-20050825 1/33 0.11 0.65 NA MCL BSL
1330-20-7 |Total Xylenes 0.61J 0.61J ug/L 05MW12S-070-20050825 1/33 0.37 0.61 NA MCL BSL
156-60-5 |Trans-1,2-Dichloroethene 0.89 J 0.93 J ug/L | 05MW01S-032-20050818-D 1/33 0.1 0.93 NA MCL BSL
0.36 J 490 ug/L | 05MW01S-032-20050818-D | 17/33 0.12 490 NA ASL
Semi-Volatile Organic Compounds
12 13 ug/L | 05MWO01S-032-20050818 | _ 1/32 2-2.1 13 NA ASL
Inorganics
7429-90-5 [Aluminum 59.9 6970 ug/L 05MW10S_19970624 7/21 50-173 6970 Yes NTX
7440-38-2 [ 2L 2L ug/L 05MW10S_19970624 1/21 1 2 Yes ASL
7440-39-3 =& 43.8 1430 ug/L 05MW10S_19970624 21/21 --- 1430 Yes ASL
7440-41-7 [Beryllium 2.8 2.8 ug/L 05MW10S_19970624 1/21 1 2.8 Yes BSL
7440-70-2 [Calcium 5740 39000 ug/L 05MW08SI_19970623 21/21 --- 39000 Yes NUT
7440-47-3 . 6 K 40.8 ug/L 05MW10S_19970624 6/21 5 40.8 Yes ASL
7440-48-4 [Cobalt 5.1 18.8 K ug/L 05MWQ09SI_19970623 3/21 5 18.8 Yes NTX
7439-89-6 Life 61.4 7440 ug/L 05MW10S_19970624 18/21 50 7440 Yes ASL
7439-92-1 JX:ETe 18.1 18.1 ug/L 05MW071_19970623 1/21 1-19.9 18.1 Yes ASL
7439-95-4 [Magnesium 1820 12000 ug/L 05MW08SI_19970623 21/21 --- 12000 Yes NUT
7439-96-5 ga e 5K 397 ug/L 05MWO01S_19970623 19/21 5 397 Yes ASL
7440-02-0 74.3 74.3 ug/L 05MW10S_19970624 1/21 20 74.3 Yes ASL
7440-09-7 [Potassium 1630 26000 ug/L 05MW06I_19970625 9/21 1500 26000 Yes NUT
7440-23-5 [Sodium 7680 29100 ug/L 05MW10S_19970624 21/21 --- 29100 Yes NUT
7440-62-2 ad 5 5 ug/L 05MW10S_19970624 1/21 5 5 Yes ASL
7440-66-6 (Zinc 271.7 K 457 ug/L 05MW10S_19970624 5/21 5-39.2 457 Yes BSL
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TABLE 21

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
SITE 5 - FIRE TRAINING AREA
NASJGB WILLOW GROVE, PENNSYLVANIA

PAGE 3 OF 37
Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater
Frequency Concentration Above EPA Region 3 Potential Rationale for
Expo.sure CAS Chemical Minimum o Maximum o | Units Sample with MaIX|mum of Range OTZ) Used for Background RBCs for Tap Potentlal(s) ARAR/TBC | COPC Contafnmant
Point Number Concentration'”’ | Concentration Concentration . Nondects L (3) L (@) (5) ARAR/TBC © | Flag | Deletion or
Detection Screening Concentration Water Source )
Selection
Footnotes Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.

3 - The maximum detected concentration is used for screening purposes.

4 - No background data are available for groundwater.
5 - The EPA Region 3 tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient
of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) (USEPA Region lll, October 31, 2006).

6 - USEPA Primary Drinking Water Standard (USEPA,Summer 2006).

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
Chemicals selected as COPCs are indicated by shaded chemical names.

8 - Value is for total xylenes.

9 - Value is for hexavalent chromium.

10 - Value is for total chromium.

Associated Samples - Organics

05MW011-135-20050817
05MW01S-032-20050818
05MW01S-032-20050818-D
05MW01S1-085-20050818
05MW02S-030-20050817
05MW03I-128-20050816
05MW03I-128-20050816-D
05MW03S-031-20050816
05MW041-085-20050816
05MW04S-030-20050816

05MW05I-210-20050810
05MW05S-040-20050810
05MW061-084-20050812
05MW06S-038-20050812
05MW071-084-20050809
05MW07S-026-20050809
05MW08I1-099-20050818
05MW08S-036-20050812
05MW08SI1-065-20050812

Associated Samples - Inorganics

05MWO01D_19970707
05MWO01I_19970623
05MWO01S_19970623
05MW02S_19970624
05MW02S_19970624-D
05MWO03I_19970624

05MWO03S_19970624
05MW04S_19970625
05MWO05S_19970624
05MW06I_19970625
05MW06S_19970625
05MWO071_19970623

05MW08S1-065-20050812-D
05MWO09I-106-20050817
05MW09S-032-20050817
05MW09S1-074-20050817
05MW10I-126-20050809
05MW10S-032-20050809
05MW10S1-094-20050809
05MW11D-149-20050811
05MW111-050-20050811

05MWO07S_19970623
05MWO08I_19970623
05MWO08I_19970623-D
05MWO08S_19970625
05MW08SI_19970623
05MWO09I_19970623

05MW11S-025-20050811
05MW12I-114-20050817
05MW128-070-20050825
05MW13I-142-20050824
05MW141-150-20050825
05MW141-150-20050825-D
05MW14S-066-20050824
05MW15I-150-20050824
05MW15S8-045-20050824

05MW09S_19970624
05MWO09SI_19970623
05MW10I_19970624

05MW10S_19970624
05MW10SI_19970624

ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

C = Carcinogen

COPC = Chemical Of Potential Concern

J = Estimated value

MCL = Maximum Contaminant Level

N = Noncarcinogen

NA = Not Applicable/Not Available
RBC = Risk Based Concentration

Rationale Codes:
For selection as a COPC:

ASL = Above Screening Level and site background.

For elimination as a COPC:

BSL = Below Screening Level
NTX = No toxicity criteria available
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TABLE 3.1.RME
EXPOSURE POINT CONCENTRATION SUMMARY
REASONABLE MAXIMUM EXPOSURE

NASJRB WILLOW GROVE

Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

Maximum
Exposure Point Chemical of Units | Arithmetic| 95% UCL [ Concentration Exposure Point Concentration
Potential Concern Mean | (Distribution)| (Qualifier) Value Units Statistic Rationale
Site 5 1,1,1-Trichloroethane ug/L 35.5 319 (NP) 960 319 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)

1,1,2-Trichloroethane ug/L 0.890 7.66 (NP) 23 7.66 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
1,1-Dichloroethane ug/L 22.3 169 (NP) 500 169 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
1,1-Dichloroethene ug/L 13.1 72.8 (NP) 190 72.8 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
1,2-Dichloroethane ug/L 0.361 1.96 (NP) 4.1 1.96 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
1,4-Dichlorobenzene ug/L 0.298 1.33 (NP) 8.2 2.66 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (2)
Benzene ug/L 0.398 2.99 (NP) 8.8 2.99 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
Chloroform ug/L 0.088 0.100 (NP) 0.33J 0.33 ug/L Maximum Concentration W-, A-D, & K-S Test (3)
cis-1,2-Dichloroethene ug/L 9.68 90.8 (NP) 270 90.8 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
Tetrachloroethene ug/L 2.15 17.0 (NP) 50 J 17.0 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
Trichloroethene ug/L 18.8 163 (NP) 490 163 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
1,4-Dioxane ug/L 1.4 2.00 (NP) 13 5 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
Arsenic ug/L 0.6 0.695 (NP) 2L 0.695 ug/L Student-t UCL W-, A-D, & K-S Test (4)
Barium ug/L 316.7 454 (G) 1430 454 ug/L Approximate Gamma 95% UCL A-D & K-S Test (5)
Chromium ug/L 5.3 13.3 (NP) 40.8 13.3 ug/L 95% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (6)
Iron ug/L 532.1 3990 (NP) 7440 3990 ug/L 99% Chebyshev(Mean, Std) UCL | W-, A-D, & K-S Test (1)
Lead ug/L 2.24 6.22 (NP) 18.1 2.24 ug/L Arithmetic Mean (7)
Manganese ug/L 81.5 144 (G) 397 144 ug/L Approximate Gamma 95% UCL A-D & K-S Test (5)
Nickel ug/L 13.1 18.3 (NP) 74.3 18.3 ug/L Student-t UCL W-, A-D, & K-S Test (4)
Vanadium ug/L 2.62 2.82 (NP) 5 2.82 ug/L Student-t UCL W-, A-D, & K-S Test (4)

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation.

G = Gamma

L = Lognormal

NP = Non-parametric

1 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the
99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.

2 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the
95% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. The 99% Chebyshev(Mean, Std) UCL was used as the exposure point concentration
due to the low frequency of detection.

3 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the
Student-t UCL be used as the exposure point concentration. The maximum detected concentration was used as the exposure point concentration
due to the low frequency of detection.

4 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the
Student-t or Modified-t UCL be used as the exposure point concentration. The Student-t UCL is presented.

5 - Anderson-Darling (A-D) and Kolmogorov Smirnov (K-S) test indicates that the data follows a gamma distribution, the approximate gamma 95% UCL is used
as the exposure point concentration.

6 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the
99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration.

7 - Mean concentration is used as exposure point concentration for evaluating exposures to lead.

USEPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios.
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Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
NASJRB WILLOW GROVE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Child Site 5 CGW Chemical Concentration in Groundwater Max or 95% UCL mg/kg USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =
CF Conversion Factor 0.001 mg/ug -
IR-GW |Ingestion Rate of Groundwater 1 L/day USEPA, 1991 CGW x CF x IR-GW x EF x ED
EF Exposure Frequency 350 days/year USEPA, 1991 BW x AT
ED Exposure Duration 6 years USEPA, 1989, 1991
BW Body Weight 15 kg USEPA, 1989, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989
Dermal Residents Child Site 5 Daevent |Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =
SA Skin Surface Available for Contact 6,600 cm2 USEPA, 2004
EV Event Frequency 1 events/day USEPA, 2004 DAevent x EV x EF x ED x SA
ET Exposure Time 1 hours/day USEPA, 2004 BW x AT
EF Exposure Frequency 350 days/year USEPA, 1991
ED Exposure Duration 6 years USEPA, 1989, 1991 |See text for calculation of DAevent.
BW Body Weight 15 kg USEPA, 1989, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)
Dermal Intake = (SA x EV x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 5.48E-06

Noncancer Ingestion Intake = 6.39E-05

Cancer Dermal Intake = 3.62E+01

Noncancer Dermal Intake = 4.22E+02
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Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
NASJRB WILLOW GROVE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Adult Site 5 CGW Chemical Concentration in Groundwater 95% UCL or Max ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =
CF Conversion Factor 0.001 mg/ug -
IR-GW |Ingestion Rate of Groundwater 2 L/day USEPA, 1991 CGW x CF x IR-GW x EF x ED
EF Exposure Frequency 350 days/year USEPA, 1991 BW x AT
ED Exposure Duration 24 years USEPA, 1989, 1991
BW Body Weight 70 kg USEPA, 1989, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989
Dermal Residents Adult Site 5 Daevent |Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =
SA Skin Surface Available for Contact 18,000 cm2 USEPA, 2004
EV Event Frequency 1 events/day USEPA, 2004 DAevent x EV x EF x ED x SA
ET Exposure Time 0.5 hours/day USEPA, 2004 BW x AT
EF Exposure Frequency 350 days/year USEPA, 1991
ED Exposure Duration 24 years USEPA, 1989, 1991 |See text for calculation of DAevent.
BW Body Weight 70 kg USEPA, 1989, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989
Sources:
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.
USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.
USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
Unit Intake Calculations
Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)
Dermal Intake = (SA x EV x EF x ED)/(BW x AT)
Cancer Ingestion Intake = 9.39E-06 Cancer Dermal Intake = 8.45E+01
Noncancer Ingestion Intake = 2.74E-05 Noncancer Dermal Intake = 2.47E+02
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Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Air

TABLE 4.3.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
NASJRB WILLOW GROVE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Residents Adult Site 5 S Volatile Chemical Generation Rate Derived mg/m3-min shower | Foster&Chrostowski 1987 |Chronic Daily Intake (CDI) (mg/kg-day)=
IRsh Inhalation Rate of volatiles in shower 0.6 m3/hr USEPA, 1989
EF Exposure Frequency 350 days/year USEPA, 1991 S x IRsh x K x EF x ED
K Masss Transfer Coefficient Derived min Foster&Chrostowski 1987 BW x AT x Ra x CF
ED Exposure Duration 24 years USEPA, 1989, 1991
BW Body Weight 70 kg USEPA, 1989, 1991
Ra Air Exchange Rate 0.017 min-1 Foster&Chrostowski 1987
CF Conversion Factor 60 min/hr
Ds Shower Duration 30 min USEPA, 2004
Dt Total Time in Bathroom 60 min USEPA, 2004
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Noncancer) 8760 days USEPA ,1989
Sources

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower.
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Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

TABLE 4.1.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES
NASJRB WILLOW GROVE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Child Site 5 CGW Chemical Concentration in Groundwater Max or 95% UCL mg/kg USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =
CF Conversion Factor 0.001 mg/ug -
IR-GW |Ingestion Rate of Groundwater 0.7 L/day USEPA, 1997 CGW x CF x IR-GW x EF x ED
EF Exposure Frequency 350 days/year USEPA, 1991 BW x AT
ED Exposure Duration 2 years USEPA, 1993
BW Body Weight 15 kg USEPA, 1989, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989
Dermal Residents Child Site 5 Daevent |Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =
SA Skin Surface Available for Contact 6,600 cm2 USEPA, 2004
EV Event Frequency 1 events/day USEPA, 2004 DAevent x EV x EF x ED x SA
ET Exposure Time 0.33 hours/day USEPA, 2004 BW x AT
EF Exposure Frequency 350 days/year USEPA, 1991
ED Exposure Duration 2 years USEPA, 1993 See text for calculation of DAevent.
BW Body Weight 15 kg USEPA, 1989, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)
Dermal Intake = (SA x EV x EF x ED)/(BW x AT)
Cancer Ingestion Intake = 1.28E-06 Cancer Dermal Intake = 1.21E+01

Noncancer Ingestion Intake = 4.47E-05 Noncancer Dermal Intake = 4.22E+02
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Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

TABLE 4.2.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES
NASJRB WILLOW GROVE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Adult Site 5 CGW Chemical Concentration in Groundwater 95% UCL or Max ug/L USEPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) =
CF Conversion Factor 0.001 mg/ug -
IR-GW |Ingestion Rate of Groundwater 1.4 L/day USEPA, 1991 CGW x CF x IR-GW x EF x ED
EF Exposure Frequency 350 days/year USEPA, 1991 BW x AT
ED Exposure Duration 7 years USEPA, 1993
BW Body Weight 70 kg USEPA, 1989, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989
Dermal Residents Adult Site 5 Daevent |Dermally Absorbed Dose per Event Calculated mg/cm2-event USEPA, 2004 Dermally Absorbed Dose (mg/kg/day) =
SA Skin Surface Available for Contact 18,000 cm2 USEPA, 2004
EV Event Frequency 1 events/day USEPA, 2004 DAevent x EV x EF x ED x SA
ET Exposure Time 0.25 hours/day USEPA, 2004 BW x AT
EF Exposure Frequency 350 days/year USEPA, 1991
ED Exposure Duration 7 years USEPA, 1989, 1991 |See text for calculation of DAevent.
BW Body Weight 70 kg USEPA, 1989, 1991
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Ingestion Intake = (IR-GW x EF x ED)/(BW x AT)
Dermal Intake = (SA x EV x EF x ED)/(BW x AT)
Cancer Ingestion Intake = 1.92E-06 Cancer Dermal Intake = 2.47E+01

Noncancer Ingestion Intake = 1.92E-05 Noncancer Dermal Intake = 2.47E+02
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Scenario Timeframe: Future

Medium: Groundwater
Exposure Medium: Air

TABLE 4.3.CTE
VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES
NASJRB WILLOW GROVE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Residents Adult Site 5 S Volatile Chemical Generation Rate Derived mg/m3-min shower | Foster&Chrostowski 1987 |Chronic Daily Intake (CDI) (mg/kg-day)=
IRsh Inhalation Rate of volatiles in shower 0.6 m3/hr USEPA, 1989
EF Exposure Frequency 350 days/year USEPA, 1991 S x IRsh x K x EF x ED
K Masss Transfer Coefficient Derived min Foster&Chrostowski 1987 BW x AT x Ra x CF
ED Exposure Duration 7 years USEPA, 1993
BW Body Weight 70 kg USEPA, 1989, 1991
Ra Air Exchange Rate 0.017 min-1 Foster&Chrostowski 1987
CF Conversion Factor 60 min/hr
Ds Shower Duration 15 min USEPA, 1997
Dt Total Time in Bathroom 30 min USEPA, 1997
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Noncancer) 2555 days USEPA ,1989
Sources

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
USEPA, 1997: Exposure Factors Handbook.

Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower.
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INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT)

TABLE 4.4

SITE 5 - FIRE TRAINING AREA
NASJRB WILLOW, GROVE PENNSYLVANIA

Chemical of Media Dermal Absorption FA Kp T(event) Tau T B

Potential Concern Fraction (soil) Value Value | Units Value | Units Value | Units Value | Units Value
Volatile Organic Compounds
1,1,1-Trichloroethane Groundwater NA 1 1.3E-02 cm/hr (1) hr 6.0E-01 hr 1.4E+00 hr 5.6E-02
1,1,2-Trichloroethane Groundwater NA 1 6.4E-03 cm/hr (1) hr 6.0E-01 hr 1.4E+00 hr 2.9E-02
1,1-Dichloroethane Groundwater NA 1 6.7E-03 cm/hr (1) hr 3.8E-01 hr 9.2E-01 hr 2.6E-02
1,1-Dichloroethene Groundwater NA 1 1.2E-02 cm/hr (1) hr 3.7E-01 hr 8.9E-01 hr 4.4E-02
1,2-Dichloroethane Groundwater NA 1 4.2E-03 cm/hr (1) hr 3.8E-01 hr 9.2E-01 hr 1.6E-02
1,4-Dichlorobenzene Groundwater NA 1 4.2E-02 cm/hr (1) hr 7.1E-01 hr 1.7E+00 hr 2.0E-01
Benzene Groundwater NA 1 1.5E-02 cm/hr (1) hr 2.9E-01 hr 7.0E-01 hr 5.1E-02
Chloroform Groundwater NA 1 6.8E-03 cm/hr (1) hr 5.0E-01 hr 1.2E+00 hr 2.9E-02
cis-1,2-Dichloroethene Groundwater NA 1 1.1E-02 cm/hr (1) hr 3.7E-01 hr 8.8E-01 hr 4.1E-02
Tetrachloroethene Groundwater NA 1 3.3E-02 cm/hr (1) hr 9.1E-01 hr 2.2E+00 hr 1.7E-01
Trichloroethene Groundwater NA 1 1.2E-02 cm/hr (1) hr 5.8E-01 hr 1.4E+00 hr 5.1E-02
Semivolatile Organic Compounds
1,4-Dioxane Groundwater NA 1 3.3E-04 | cmihr (1) [ hr 3.3E-01 | hr 8.0E-01 | hr 1.2E-03
Inorganics
Arsenic Groundwater NA NA 1.0E-03 cm/hr (1) hr NA NA NA NA NA
Barium Groundwater NA NA 1.0E-03 cm/hr (1) hr NA NA NA NA NA
Chromium Groundwater NA NA 2.0E-03 cm/hr (1) hr NA NA NA NA NA
Iron Groundwater NA NA 1.0E-03 cm/hr (1) hr NA NA NA NA NA
Lead Groundwater NA NA 1.0E-03 cm/hr (1) hr NA NA NA NA NA
Manganese Groundwater NA NA 1.0E-03 cm/hr (1) hr NA NA NA NA NA
Nickel Groundwater NA NA 2.0E-04 cm/hr (1) hr NA NA NA NA NA
Vanadium Groundwater NA NA 1.0E-03 cm/hr (1) hr NA NA NA NA NA
Notes:

All values from EPA's Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, July 2004.

1 - T(event) is 1 hr for the child resident and 0.50 hr for the adult resident for exposures to groundwater under the RME scenario.
T* = Time to Reach Steady-State

FA = Fraction Absorbed Water

Kp = Dermal Permeability Coefficient of Compound in Water

T(event) = Event Duration
Tau = Lag Time

B = Dimensionless Ratio of the Permeability Coefficient of a Compound Through the

Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis
NA = Not applicable.
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

NASJRB WILLOW GROVE, PENNSYLVANIA

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal® Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying
Concern Value Units for Dermal™ Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
1,1,1-Trichloroethane Chronic 2.8E-01 mg/kg/day 1 2.8E-01 mg/kg/day None Reported NA EPA 3 10/31/2006
1,1,2-Trichloroethane Chronic 4.0E-03 mg/kg/day 1 4.0E-03 mg/kg/day Blood 1000/1 IRIS 12/11/2006
1,1-Dichloroethane Chronic 2.0E-01 mg/kg/day 1 2.0E-01 mg/kg/day Kidney NA EPA 3 10/31/2006
1,1-Dichloroethene Chronic 5.0E-02 mg/kg/day 1 5.0E-02 mg/kg/day Liver 100/1 IRIS 12/11/2006
1,2-Dichloroethane NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Liver NA EPA 3 10/31/2006
Benzene Chronic 4.0E-03 mg/kg/day 1 4.0E-03 mg/kg/day Blood 300/1 IRIS 12/11/2006
Chloroform Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Liver 1000/1 IRIS 12/11/2006
cis-1,2-Dichloroethene Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Blood NA EPA 3 10/31/2006
Tetrachloroethene Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Liver 1000/1 IRIS 12/11/2006
Trichloroethene Chronic 5.0E-01 mg/kg/day 1 5.0E-01 mg/kg/day Liver NA CA EPA 12/2002
Semivolatile Organic Compounds
1,4-Dioxane | NA NA | NA NA NA | NA NA NA NA | NA
Inorganics
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day CVS, Skin 3/1 IRIS 12/11/2006
Barium Chronic 2.0E-01 mg/kg/day 0.07 1.4E-02 mg/kg/day Blood 300/1 IRIS 12/11/2006
Chromium Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day Fetotoxicity, GS, Bone 300/3 IRIS 12/11/2006
Iron Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day None Reported 1 EPA 3 10/31/2006
Lead NA NA NA NA NA NA NA NA NA NA
Manganese Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 6 IRIS 12/11/2006
Nickel Chronic 2.0E-02 mg/kg/day 0.04 8.0E-04 mg/kg/day Body Weight 300/1 IRIS 12/11/2006
Vanadium Chronic 1.0E-03 mg/kg/day 0.026 2.6E-05 mg/kg/day Kidney 300 EPA 3 10/31/2006
Notes: Definitions:

1-U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for
Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.

EPA 3 = U.S. EPA Region 3 Risk-Based Concentration Table, October 31, 2006.

IRIS = Integrated Risk Information System

NA = Not Applicable

CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors,

December 2002.
GS = Gastrointestinal sysyem
CNS = Central nervous system
CVS = Cardiovascular system
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION
NASJRB WILLOW GROVE, PENNSYLVANIA

Chemical Chronic/ Inhalation RfC Extrapolated RfD(" Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane Chronic 4.9E-01 mg/m® 1.4E-01 (mg/kg/day) Kidney NA EPA 3 10/26/2006
1,1-Dichloroethene Chronic 2.0E-01 mg/m® 6.0E-02 (mg/kg/day) Liver 30/1 IRIS 12/11/2006
1,2-Dichloroethane Chronic 2.5E+00 mg/m® 7.0E-01 (mg/kg/day) NA NA EPA 3 10/26/2006
1,4-Dichlorobenzene Chronic 8.0E-01 mg/m® 2.3E-01 (mg/kg/day) Liver 100/1 IRIS 12/11/2006
Benzene Chronic 3.0E-02 mg/m® 8.6E-03 (mg/kg/day) Blood 300/1 IRIS 12/11/2006
Chloroform Chronic 4.9E-02 mg/m® 1.4E-02 (mg/kg/day) Liver NA EPA 3 10/26/2006
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA
Tetrachloroethene Chronic 2.8E-01 mg/m® 8.0E-02 (mg/kg/day) Liver NA EPA 3 10/26/2006
Trichloroethene Chronic 6.0E-01 mg/m® 1.7E-01 (mg/kg/day) Liver NA CA EPA 12/2002
Semivolatile Organic Compounds
1,4-Dioxane NA NA NA NA | NA NA NA NA NA
Inorganics
Arsenic NA NA NA NA NA NA NA IRIS 12/11/2006
Barium Chronic 5.0E-04 mg/m® 1.4E-04 (mg/kg/day) Fetotoxicity 300 HEAST 7/97
Chromium Chronic 1.0E-04 mg/m® 2.9E-05 (mg/kg/day) Lungs 300/1 IRIS 12/11/2006
Iron NA NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA NA
Manganese Chronic 5.0E-05 mg/m® 1.4E-05 (mg/kg/day) CNS 1000/1 IRIS 12/11/2006
Nickel NA NA NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA NA NA
Notes: Definitions:

1 - Extrapolated RfD = RfC *20m®/day / 70 kg

EPA 3 = U.S. EPA Region 3 RBC Table, October 31, 2006.
IRIS = Integrated Risk Information System

NA = Not Applicable

CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors,

December 2002.
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TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL
NASJRB WILLOW GROVE, PENNSYLVANIA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal'” Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA NA D IRIS 12/11/2006
1,1,2-Trichloroethane 5.7E-02 (mg/kg/day)™ 1 5.7E-02 (mg/kg/day)™ C IRIS 12/11/2006
1,1-Dichloroethane NA NA NA NA NA C IRIS 12/11/2006
1,1-Dichloroethene NA NA NA NA NA C IRIS 12/11/2006
1,2-Dichloroethane 9.1E-02 (mg/kg/day)™” 1 9.1E-02 (mg/kg/day)” B2 IRIS 12/11/2006
1,4-Dichlorobenzene 2.4E-02 (mg/kg/day)'1 1 2.4E-02 (mg/kg/day)'1 C HEAST 7197
Benzene 5.5E-02 (mg/kg/day)™” 1 5.5E-02 (mg/kg/day)” A IRIS 12/11/2006
Chloroform NA NA NA NA NA B2 IRIS 12/11/2006
cis-1,2-Dichloroethene NA NA NA NA NA D IRIS 12/11/2006
Tetrachloroethene 5.4E-01 (mg/kg/day)'1 1 5.4E-01 (mg/kg/day)'1 NA EPA 3 10/26/2006
Trichloroethene 1.3E-02 (mg/kg/day)™” 1 1.3E-02 (mg/kg/day)” C CA EPA 12/2002
Semivolatile Organic Compounds
1,4-Dioxane | 1.1E-02 [ (mg/kgiday)™ ] 1 [ 1.1E-02 [ (mg/kgiday)™ ] B2 [ IRIS | 11/02/2005
Inorganics
Arsenic 1.5E+00 (mg/kg/day)™” 1 1.5E+00 (mg/kg/day)” A IRIS 12/11/2006
Barium NA NA NA NA NA D IRIS 12/11/2006
Chromium NA NA NA NA NA D IRIS 12/11/2006
Iron NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA B2 IRIS 12/11/2006
Manganese NA NA NA NA NA D IRIS 12/11/2006
Nickel NA NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA NA
Notes: EPA Group:
1-U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance A - Human carcinogen.
for Dermal Risk Assessment) Interim. EPA/540/R/99/005. B1 - Probable human carcinogen - indicates that limited human data are available.
2 - Adjusted cancer slope factor for dermal = B2 - Probable human carcinogen - indicates sufficient evidence in animals and
Oral cancer slope factor x Oral Absorption Efficiency for Dermal. inadequate or no evidence in humans .
C - Possible human carcinogen.
Definitions: D - Not classifiable as a human carcinogen.
EPA 3 = U.S. EPA Region 3 RBC Table, October 31, 2006. E - Evidence of noncarcinogenicity.

IRIS = Integrated Risk Information System.

HEAST =U.S. EPA's Health Effects Assessment Summary Tables, July 1997.

NA = Not Available.

CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002.

2/1/2007



TABLE 6.2
CANCER TOXICITY DATA -- INHALATION
NASJRB WILLOW GROVE, PENNSYLVANIA

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor" Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
1,1,1-Trichloroethane NA NA NA NA D IRIS 12/11/2006
1,1,2-Trichloroethane 1.6E-02 (mg/m°)" 5.6E-02 (mg/kg/day)” C IRIS 12/11/2006
1,1-Dichloroethane NA NA NA NA C IRIS 12/11/2006
1,1-Dichloroethene NA NA NA NA C IRIS 12/11/2006
1,2-Dichloroethane 2.6E-02 (mg/m®)! 9.1E-02 (mg/kg/day)™ B2 IRIS 12/11/2006
1,4-Dichlorobenzene 6.3E-03 (mg/m3)'1 2.2E-02 (mg/kg/day)'1 C EPA 3 10/26/2006
Benzene 7.8E-03 (mg/m®)! 2.7E-02 (mg/kg/day)™ A IRIS 12/11/2006
Chloroform 2.3E-02 (mg/m°)! 8.1E-02 (mg/kg/day)™ B2 IRIS 12/11/2006
cis-1,2-Dichloroethene NA NA NA NA D IRIS 12/11/2006
Tetrachloroethene 5.7E-03 (mg/m3)'1 2.0E-02 (mg/kg/day)'1 NA EPA 3 10/26/2006
Trichloroethene 2.0E-03 (mg/ms)'1 7.0E-03 (mg/kg/day)'1 C CA EPA 12/2002
Semivolatile Organic Compounds
1,4-Dioxane NA | NA | NA | NA | NA NA NA
Inorganics
Arsenic 4.3E+00 (mg/m®)! 1.5E+01 (mg/kg/day)™ A IRIS 12/11/2006
Barium NA NA NA NA D IRIS 12/11/2006
Chromium 1.2E+01 (mg/m®)! 4.2E+01 (mg/kg/day)™ A IRIS 12/11/2006
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA B2 IRIS 12/11/2006
Manganese NA NA NA NA D IRIS 12/11/2006
Nickel NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA
Notes: EPA Group:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day. A - Human carcinogen.

B1 - Probable human carcinogen - indicates that limited human data are available.
B2 - Probable human carcinogen - indicates sufficient evidence in animals and
inadequate or no evidence in humans .

Definitions: C - Possible human carcinogen.
IRIS = Integrated Risk Information System. D - Not classifiable as a human carcinogen.
NA = Not Available. E - Evidence of noncarcinogenicity.

EPA 3 = U.S. EPA Region 3 RBC Table, October 31, 2006.
CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002.
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TABLE 7.1.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES

NASJRB WILLOW GROVE
Scenario Timeframe: Future
[Receptor Population: Resident
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Groundwater Groundwater Site 5 Ingestion 1,1,1-Trichloroethane 319 ug/L 1.7E-03 (mg/kg/day) NA (mglkg/day)™ -- 2.0E-02 (mg/kg/day) 2.8E-01 (mg/kg/day) 0.07
1,1,2-Trichloroethane 7.66 ug/L 4.2E-05 (mglkg/day) 5.7E-02 (mglkg/day)”’ 2.4E-06 4.9E-04 (mglkg/day) 4.0E-03 (mg/kg/day) 0.1
1,1-Dichloroethane 169 ug/L 9.3E-04 (mglkg/day) NA (mglkg/day)™ -- 1.1E-02 (mg/kg/day) 2.0E-01 (mglkg/day) 0.05
1,1-Dichloroethene 72.8 ug/L 4.0E-04 (mg/kg/day) NA (mg/kg/day)™! - 4.7E-03 (mg/kg/day) 5.0E-02 (mg/kg/day) 0.09
1,2-Dichloroethane 1.96 ug/L 1.1E-05 (mg/kg/day) 9.1E-02 (mglkg/day)™ 9.8E-07 1.3E-04 (mg/kg/day) NA (mg/kg/day) -
1,4-Dichlorobenzene 2.66 ug/L 1.5E-05 (mglkg/day) 2.4E-02 (mglkg/day)”’ 3.5E-07 1.7E-04 (mglkg/day) 3.0E-02 (mg/kg/day) 0.006
Benzene 2.99 ug/L 1.6E-05 (mglkg/day) 5.5E-02 (mglkg/day)™ 9.0E-07 1.9E-04 (mg/kg/day) 4.0E-03 (mglkg/day) 0.05
Chloroform 0.330 ug/L 1.8E-06 (mg/kg/day) NA (mg/kg/day) ™! - 2.1E-05 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.002
cis-1,2-Dichloroethene 90.8 ug/L 5.0E-04 (mglkg/day) NA (mglkg/day)™ -- 5.8E-03 (mg/kg/day) 1.0E-02 (mglkg/day) 0.6
Tetrachloroethene 17.0 ug/L 9.3E-05 (mglkg/day) 5.4E-01 (mglkg/day)”’ 5.0E-05 1.1E-03 (mglkg/day) 1.0E-02 (mg/kg/day) 0.1
Trichloroethene 163 ug/L 8.9E-04 (mglkg/day) 1.3E-02 (mglkg/day)™ 1.2E-05 1.0E-02 (mg/kg/day) 5.0E-01 (mglkg/day) 0.02
1,4-Dioxane 4.96 ug/L 2.7E-05 (mglkg/day) 1.1E-02 (mglkg/day)”’ 3.0E-07 3.2E-04 (mglkg/day) NA (mg/kg/day) -
Arsenic 0.695 ug/L 3.8E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)™! 5.7E-06 4.4E-05 (mglkg/day) 3.0E-04 (mg/kg/day) 0.1
Barium 454 ug/L 2.5E-03 (mg/kg/day) NA (mg/kg/day)™! - 2.9E-02 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.1
Chromium 13.3 ug/L 7.3E-05 (mglkg/day) NA (mglkg/day)™ -- 8.5E-04 (mg/kg/day) 3.0E-03 (mglkg/day) 0.3
Iron 3990 ug/L 2.2E-02 (mg/kg/day) NA (mg/kg/day) ™! - 2.6E-01 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.9
Lead 224 ug/L 1.2E-05 (mglkg/day) NA (mglkg/day)™ -- 1.4E-04 (mg/kg/day) NA (mglkg/day) -
Manganese 144 ug/L 7.9E-04 (mg/kg/day) NA (mg/kg/day)™! - 9.2E-03 (mg/kg/day) 2.4E-02 (mg/kg/day) 04
Nickel 18.3 ug/L 1.0E-04 (mglkg/day) NA (mglkg/day)™ -- 1.2E-03 (mg/kg/day) 2.0E-02 (mglkg/day) 0.06
Vanadium 2.82 ug/L 1.5E-05 (mg/kg/day) NA (mg/kg/day)™! - 1.8E-04 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.2
Exp. Route Total 7.3E-05 3.2
Dermal 1,1,1-Trichloroethane 319 ug/L 3.1E-04 (mg/kg/day) NA (mg/kg/day)" -- 3.6E-03 (mglkg/day) 2.8E-01 (mg/kg/day) 0.01
1,1,2-Trichloroethane 7.66 ug/L 3.8E-06 (mglkg/day) 5.7E-02 (mglkg/day)™ 2.2E-07 4.4E-05 (mg/kg/day) 4.0E-03 (mglkg/day) 0.01
1,1-Dichloroethane 169 ug/L 7.3E-05 (mg/kg/day) NA (mg/kg/day)™! - 8.5E-04 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.004
1,1-Dichloroethene 72.8 ug/L 5.3E-05 (mglkg/day) NA (mglkg/day)™ -- 6.2E-04 (mg/kg/day) 5.0E-02 (mglkg/day) 0.01
1,2-Dichloroethane 1.96 ug/L 5.2E-07 (mglkg/day) 9.1E-02 (mglkg/day)”’ 4.8E-08 6.1E-06 (mglkg/day) NA (mg/kg/day) -
1,4-Dichlorobenzene 2.66 ug/L 9.4E-06 (mg/kg/day) 2.4E-02 (mglkg/day)™ 2.3E-07 1.1E-04 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.004
Benzene 2.99 ug/L 2.5E-06 (mglkg/day) 5.5E-02 (mglkg/day)”’ 1.4E-07 2.9E-05 (mglkg/day) 4.0E-03 (mg/kg/day) 0.007
Chloroform 0.330 ug/L 1.6E-07 (mglkg/day) NA (mglkg/day)™ -- 1.9E-06 (mg/kg/day) 1.0E-02 (mglkg/day) 0.0002
cis-1,2-Dichloroethene 90.8 ug/L 6.2E-05 (mg/kg/day) NA (mg/kg/day) ™! - 7.2E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.07
Tetrachloroethene 17.0 ug/L 5.4E-05 (mg/kg/day) 5.4E-01 (mglkg/day)™ 2.9E-05 6.3E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.06
Trichloroethene 163 ug/L 1.4E-04 (mglkg/day) 1.3E-02 (mglkg/day)”’ 1.9E-06 1.7E-03 (mglkg/day) 5.0E-01 (mg/kg/day) 0.003
1,4-Dioxane 4.96 ug/L 9.9E-08 (mg/kg/day) 1.1E-02 (mglkg/day)™ 1.1E-09 1.2E-06 (mg/kg/day) NA (mg/kg/day) -
Arsenic 0.695 ug/L 2.5E-08 (mg/kg/day) 1.5E400 (mg/kg/day)™! 3.8E-08 2.9E-07 (mglkg/day) 3.0E-04 (mg/kg/day) 0.0010
Barium 454 ug/L 1.6E-05 (mglkg/day) NA (mglkg/day)™ -- 1.9E-04 (mg/kg/day) 1.4E-02 (mglkg/day) 0.01
Chromium 133 ug/L 9.6E-07 (mg/kg/day) NA (mg/kg/day)™! - 1.1E-05 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.1
Iron 3990 ug/L 1.4E-04 (mglkg/day) NA (mglkg/day)™ -- 1.7E-03 (mg/kg/day) 3.0E-01 (mglkg/day) 0.006
Lead 224 ug/L 8.1E-08 (mg/kg/day) NA (mg/kg/day)™! - 9.5E-07 (mg/kg/day) NA (mg/kg/day) -
Manganese 144 ug/L 5.2E-06 (mglkg/day) NA (mglkg/day)™ -- 6.1E-05 (mg/kg/day) 9.6E-04 (mglkg/day) 0.06
Nickel 18.3 ug/L 1.3E-07 (mg/kg/day) NA (mg/kg/day) ™! - 1.5E-06 (mglkg/day) 8.0E-04 (mg/kg/day) 0.002
Vanadium 2.82 ug/L 1.0E-07 (mglkg/day) NA (mglkg/day)™ -- 1.2E-06 (mg/kg/day) 2.6E-05 (mglkg/day) 0.05
Exp. Route Total 3.2E-05 0.5
Exposure Point Total 1.0E-04 3.6
Exposure Medium Total 1.0E-04 3.6
Medium Total 1.0E-04 3.6
Total of Receptor Risks Across All Media 1.0E-04 Total of Receptor Hazards Across All Media 3.6
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Scenario Timeframe: Future
[Receptor Population: Resident
Receptor Age: Adult

TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
NASJRB WILLOW GROVE

PAGE 22 OF 37

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Groundwater Groundwater Site 5 Ingestion 1,1,1-Trichloroethane 319 ug/L 3.0E-03 (mg/kg/day) NA (mglkg/day)™ - 8.7E-03 (mg/kg/day) 2.8E-01 (mg/kg/day) 0.03
1,1,2-Trichloroethane 7.66 ug/L 7.2E-05 (mglkg/day) 5.7E-02 (mglkg/day)”’ 4.1E-06 2.1E-04 (mglkg/day) 4.0E-03 (mg/kg/day) 0.05
1,1-Dichloroethane 169 ug/L 1.6E-03 (mglkg/day) NA (mglkg/day)™ - 4.6E-03 (mg/kg/day) 2.0E-01 (mglkg/day) 0.02
1,1-Dichloroethene 72.8 ug/L 6.8E-04 (mg/kg/day) NA (mg/kg/day)™! - 2.0E-03 (mg/kg/day) 5.0E-02 (mg/kg/day) 0.04
1,2-Dichloroethane 1.96 ug/L 1.8E-05 (mg/kg/day) 9.1E-02 (mglkg/day)™ 1.7E-06 5.4E-05 (mg/kg/day) NA (mg/kg/day) -
1,4-Dichlorobenzene 2.66 ug/L 2.5E-05 (mglkg/day) 2.4E-02 (mglkg/day)”’ 6.0E-07 7.3E-05 (mglkg/day) 3.0E-02 (mg/kg/day) 0.002
Benzene 2.99 ug/L 2.8E-05 (mglkg/day) 5.5E-02 (mglkg/day)™ 1.5E-06 8.2E-05 (mg/kg/day) 4.0E-03 (mglkg/day) 0.02
Chloroform 0.330 ug/L 3.1E-06 (mg/kg/day) NA (mg/kg/day) ™! - 9.0E-06 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.0009
cis-1,2-Dichloroethene 90.8 ug/L 8.5E-04 (mglkg/day) NA (mglkg/day)™ - 2.5E-03 (mg/kg/day) 1.0E-02 (mglkg/day) 0.2
Tetrachloroethene 17.0 ug/L 1.6E-04 (mglkg/day) 5.4E-01 (mglkg/day)”’ 8.6E-05 4.7E-04 (mglkg/day) 1.0E-02 (mg/kg/day) 0.05
Trichloroethene 163 ug/L 1.5E-03 (mglkg/day) 1.3E-02 (mglkg/day)™ 2.0E-05 4.5E-03 (mg/kg/day) 5.0E-01 (mglkg/day) 0.009
1,4-Dioxane 4.96 ug/L 4.7E-05 (mglkg/day) 1.1E-02 (mglkg/day)”’ 5.1E-07 1.4E-04 (mglkg/day) NA (mg/kg/day) -
Arsenic 0.695 ug/L 6.5E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)™! 9.8E-06 1.9E-05 (mglkg/day) 3.0E-04 (mg/kg/day) 0.06
Barium 454 ug/L 4.3E-03 (mg/kg/day) NA (mg/kg/day)™! - 1.2E-02 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.06
Chromium 13.3 ug/L 1.2E-04 (mglkg/day) NA (mglkg/day)™ - 3.6E-04 (mg/kg/day) 3.0E-03 (mglkg/day) 0.1
Iron 3990 ug/L 3.7E-02 (mg/kg/day) NA (mg/kg/day) ™! - 1.1E-01 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.4
Lead 224 ug/L 2.1E-05 (mglkg/day) NA (mglkg/day)™ - 6.1E-05 (mg/kg/day) NA (mglkg/day) -
Manganese 144 ug/L 1.4E-03 (mg/kg/day) NA (mg/kg/day)™! - 3.9E-03 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.2
Nickel 18.3 ug/L 1.7E-04 (mglkg/day) NA (mglkg/day)™ - 5.0E-04 (mg/kg/day) 2.0E-02 (mglkg/day) 0.03
Vanadium 2.82 ug/L 2.6E-05 (mg/kg/day) NA (mg/kg/day)™! - 7.7E-05 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.08
Exp. Route Total 1.2E-04 1.4
Dermal 1,1,1-Trichloroethane 319 ug/L 5.1E-04 (mg/kg/day) NA (mg/kg/day)™! - 1.5E-03 (mg/kg/day) 2.8E-01 (mg/kg/day) 0.005
1,1,2-Trichloroethane 7.66 ug/L 6.3E-06 (mglkg/day) 5.7E-02 (mglkg/day)™ 3.6E-07 1.8E-05 (mg/kg/day) 4.0E-03 (mglkg/day) 0.005
1,1-Dichloroethane 169 ug/L 1.2E-04 (mg/kg/day) NA (mg/kg/day)™! - 3.4E-04 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.002
1,1-Dichloroethene 72.8 ug/L 8.6E-05 (mglkg/day) NA (mglkg/day)™ - 2.5E-04 (mg/kg/day) 5.0E-02 (mglkg/day) 0.005
1,2-Dichloroethane 1.96 ug/L 8.4E-07 (mglkg/day) 9.1E-02 (mglkg/day)”’ 7.6E-08 2.5E-06 (mglkg/day) NA (mg/kg/day) -
1,4-Dichlorobenzene 2.66 ug/L 1.6E-05 (mg/kg/day) 2.4E-02 (mglkg/day)™ 3.7E-07 4.5E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.002
Benzene 2.99 ug/L 4.0E-06 (mglkg/day) 5.5E-02 (mglkg/day)”’ 2.2E-07 1.2E-05 (mglkg/day) 4.0E-03 (mg/kg/day) 0.003
Chloroform 0.330 ug/L 2.6E-07 (mglkg/day) NA (mglkg/day)™ - 7.7E-07 (mg/kg/day) 1.0E-02 (mglkg/day) 0.00008
cis-1,2-Dichloroethene 90.8 ug/L 9.9E-05 (mg/kg/day) NA (mg/kg/day) ™! - 2.9E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.03
Tetrachloroethene 17.0 ug/L 8.9E-05 (mglkg/day) 5.4E-01 (mglkg/day)™ 4.8E-05 2.6E-04 (mg/kg/day) 1.0E-02 (mglkg/day) 0.03
Trichloroethene 163 ug/L 2.4E-04 (mglkg/day) 1.3E-02 (mglkg/day)”’ 3.1E-06 7.0E-04 (mglkg/day) 5.0E-01 (mg/kg/day) 0.001
1,4-Dioxane 4.96 ug/L 1.6E-07 (mg/kg/day) 1.1E-02 (mglkg/day)™ 1.7E-09 4.6E-07 (mg/kg/day) NA (mg/kg/day) -
Arsenic 0.695 ug/L 2.9E-08 (mg/kg/day) 1.5E400 (mg/kg/day)™! 4.4E-08 8.6E-08 (mglkg/day) 3.0E-04 (mg/kg/day) 0.0003
Barium 454 ug/L 1.9E-05 (mglkg/day) NA (mglkg/day)™ - 5.6E-05 (mg/kg/day) 1.4E-02 (mglkg/day) 0.004
Chromium 133 ug/L 1.1E-06 (mg/kg/day) NA (mg/kg/day)™! - 3.3E-06 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.04
Iron 3990 ug/L 1.7E-04 (mglkg/day) NA (mglkg/day)™ - 4.9E-04 (mg/kg/day) 3.0E-01 (mglkg/day) 0.002
Lead 224 ug/L 9.5E-08 (mg/kg/day) NA (mg/kg/day)™! - 2.8E-07 (mg/kg/day) NA (mg/kg/day) -
Manganese 144 ug/L 6.1E-06 (mglkg/day) NA (mglkg/day)™ - 1.8E-05 (mg/kg/day) 9.6E-04 (mglkg/day) 0.02
Nickel 18.3 ug/L 1.5E-07 (mg/kg/day) NA (mg/kg/day) ™! - 4.5E-07 (mglkg/day) 8.0E-04 (mg/kg/day) 0.0006
Vanadium 2.82 ug/L 1.2E-07 (mglkg/day) NA (mglkg/day)™ - 3.5E-07 (mg/kg/day) 2.6E-05 (mglkg/day) 0.01
Exp. Route Total 5.2E-05 0.2
Exposure Point Total 1.8E-04 1.5
Exposure Medium Total 1.8E-04 1.5
Air Site 5 Inhalation 1,1,1-Trichloroethane 0.488 mg/m3 1.4E-03 (mg/kg/day) NA (mglkg/day)™ - 4.0E-03 (mg/kg/day) NA (mglkg/day) -

2112007




Scenario Timeframe: Future
[Receptor Population: Resident
Receptor Age: Adult

TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURES
NASJRB WILLOW GROVE
PAGE 23 OF 37

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
1,1,2-Trichloroethane 0.009 mg/m3 2.7E-05 (mg/kg/day) 5.6E-02 (mglkg/day)™ 1.5E-06 7.8E-05 (mg/kg/day) NA (mg/kg/day) -
1,1-Dichloroethane 0.289 mg/m3 8.1E-04 (mg/kg/day) NA (mg/kg/day) ™! - 2.4E-03 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.02
1,1-Dichloroethene 0.130 mg/m3 3.7E-04 (mglkg/day) NA (mglkg/day)™ -- 1.1E-03 (mg/kg/day) 6.0E-02 (mglkg/day) 0.02
1,2-Dichloroethane 0.003 mg/m3 8.0E-06 (mglkg/day) 9.1E-02 (mglkg/day)”’ 7.2E-07 2.3E-05 (mglkg/day) 7.0E-01 (mg/kg/day) 0.00003
1,4-Dichlorobenzene 0.004 mg/m3 1.0E-05 (mg/kg/day) 2.2E-02 (mglkg/day)™ 2.2E-07 3.0E-05 (mg/kg/day) 2.3E-01 (mg/kg/day) 0.0001
Benzene 0.006 mg/m3 1.6E-05 (mglkg/day) 2.7E-02 (mglkg/day)”’ 4.3E-07 4.7E-05 (mglkg/day) 8.6E-03 (mg/kg/day) 0.005
Chloroform 5.1E-4 mg/m3 1.4E-06 (mg/kg/day) 8.1E-02 (mglkg/day)™ 1.2E-07 4.2E-06 (mg/kg/day) 1.4E-02 (mg/kg/day) 0.0003
cis-1,2-Dichloroethene 0.155 mg/m3 4.4E-04 (mg/kg/day) NA (mg/kg/day)" -- 1.3E-03 (mglkg/day) NA (mg/kg/day) -
Tetrachloroethene 0.023 mg/m3 6.6E-05 (mg/kg/day) 2.0E-02 (mglkg/day)™ 1.3E-06 1.9E-04 (mg/kg/day) 8.0E-02 (mg/kg/day) 0.002
Trichloroethene 0.249 mg/m3 7.0E-04 (mglkg/day) 7.0E-03 (mglkg/day)”’ 4.9E-06 2.0E-03 (mglkg/day) 1.7E-01 (mg/kg/day) 0.01
1,4-Dioxane 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Arsenic 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) 1.5E+01 (mg/kg/day) ™! - 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Barium 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) 1.4E-04 (mg/kg/day) -
Chromium 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) 4.2E+01 (mg/kg/day)™! - 0.0E+00 (mg/kg/day) 2.9E-05 (mg/kg/day) -
Iron 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Lead 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mg/kg/day) ™! - 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Manganese 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) -
Nickel 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mg/kg/day) ™! - 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Vanadium 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Exp. Route Total 9.2E-06 0.06
Exposure Point Total 9.2E-06 0.06
Exposure Medium Total 9.2E-06 0.06
Medium Total 1.9E-04 1.6
Total of Receptor Risks Across All Media 1.9E-04 Total of Receptor Hazards Across All Media 1.6
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TABLE 7.1.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
CENTRAL TENDENCY EXPOSURES

NASJRB WILLOW GROVE
Scenario Timeframe: Future
[Receptor Population: Resident
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Groundwater Groundwater Site 5 Ingestion 1,1,1-Trichloroethane 319 ug/L 4.1E-04 (mg/kg/day) NA (mglkg/day)™ -- 1.4E-02 (mg/kg/day) 2.8E-01 (mg/kg/day) 0.05
1,1,2-Trichloroethane 7.66 ug/L 9.8E-06 (mglkg/day) 5.7E-02 (mglkg/day)”’ 5.6E-07 3.4E-04 (mglkg/day) 4.0E-03 (mg/kg/day) 0.09
1,1-Dichloroethane 169 ug/L 2.2E-04 (mglkg/day) NA (mglkg/day)™ -- 7.6E-03 (mg/kg/day) 2.0E-01 (mglkg/day) 0.04
1,1-Dichloroethene 72.8 ug/L 9.3E-05 (mg/kg/day) NA (mg/kg/day)™! - 3.3E-03 (mg/kg/day) 5.0E-02 (mg/kg/day) 0.07
1,2-Dichloroethane 1.96 ug/L 2.5E-06 (mg/kg/day) 9.1E-02 (mglkg/day)™ 2.3E-07 8.8E-05 (mg/kg/day) NA (mg/kg/day) -
1,4-Dichlorobenzene 2.66 ug/L 3.4E-06 (mglkg/day) 2.4E-02 (mglkg/day)”’ 8.2E-08 1.2E-04 (mglkg/day) 3.0E-02 (mg/kg/day) 0.004
Benzene 2.99 ug/L 3.8E-06 (mglkg/day) 5.5E-02 (mglkg/day)™ 2.1E-07 1.3E-04 (mg/kg/day) 4.0E-03 (mglkg/day) 0.03
Chloroform 0.330 ug/L 4.2E-07 (mg/kg/day) NA (mg/kg/day) ™! - 1.5E-05 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.001
cis-1,2-Dichloroethene 90.8 ug/L 1.2E-04 (mglkg/day) NA (mglkg/day)™ -- 4.1E-03 (mg/kg/day) 1.0E-02 (mglkg/day) 0.4
Tetrachloroethene 17.0 ug/L 2.2E-05 (mglkg/day) 5.4E-01 (mglkg/day)”’ 1.2E-05 7.6E-04 (mglkg/day) 1.0E-02 (mg/kg/day) 0.08
Trichloroethene 163 ug/L 2.1E-04 (mglkg/day) 1.3E-02 (mglkg/day)™ 2.7E-06 7.3E-03 (mg/kg/day) 5.0E-01 (mglkg/day) 0.01
1,4-Dioxane 4.96 ug/L 6.3E-06 (mglkg/day) 1.1E-02 (mglkg/day)”’ 7.0E-08 2.2E-04 (mglkg/day) NA (mg/kg/day) -
Arsenic 0.695 ug/L 8.9E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)™! 1.3E-06 3.1E-05 (mglkg/day) 3.0E-04 (mg/kg/day) 0.1
Barium 454 ug/L 5.8E-04 (mg/kg/day) NA (mg/kg/day)™! - 2.0E-02 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.1
Chromium 13.3 ug/L 1.7E-05 (mglkg/day) NA (mglkg/day)™ -- 6.0E-04 (mg/kg/day) 3.0E-03 (mglkg/day) 0.2
Iron 3990 ug/L 5.1E-03 (mg/kg/day) NA (mg/kg/day) ™! - 1.8E-01 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.6
Lead 224 ug/L 2.9E-06 (mglkg/day) NA (mglkg/day)™ -- 1.0E-04 (mg/kg/day) NA (mglkg/day) -
Manganese 144 ug/L 1.8E-04 (mg/kg/day) NA (mg/kg/day)™! - 6.4E-03 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.3
Nickel 18.3 ug/L 2.3E-05 (mglkg/day) NA (mglkg/day)™ -- 8.2E-04 (mg/kg/day) 2.0E-02 (mglkg/day) 0.04
Vanadium 2.82 ug/L 3.6E-06 (mg/kg/day) NA (mg/kg/day)™! - 1.3E-04 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.1
Exp. Route Total 1.7E-05 22
Dermal 1,1,1-Trichloroethane 319 ug/L 6.0E-05 (mg/kg/day) NA (mg/kg/day)™! - 2.1E-03 (mg/kg/day) 2.8E-01 (mg/kg/day) 0.007
1,1,2-Trichloroethane 7.66 ug/L 7.3E-07 (mglkg/day) 5.7E-02 (mglkg/day)™ 4.2E-08 2.6E-05 (mg/kg/day) 4.0E-03 (mglkg/day) 0.006
1,1-Dichloroethane 169 ug/L 1.3E-05 (mg/kg/day) NA (mg/kg/day)™! - 4.7E-04 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.002
1,1-Dichloroethene 72.8 ug/L 9.9E-06 (mglkg/day) NA (mglkg/day)™ -- 3.5E-04 (mg/kg/day) 5.0E-02 (mglkg/day) 0.007
1,2-Dichloroethane 1.96 ug/L 9.7E-08 (mglkg/day) 9.1E-02 (mglkg/day)”’ 8.9E-09 3.4E-06 (mglkg/day) NA (mg/kg/day) -
1,4-Dichlorobenzene 2.66 ug/L 1.8E-06 (mg/kg/day) 2.4E-02 (mglkg/day)™ 4.3E-08 6.3E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.002
Benzene 2.99 ug/L 4.6E-07 (mglkg/day) 5.5E-02 (mglkg/day)”’ 2.5E-08 1.6E-05 (mglkg/day) 4.0E-03 (mg/kg/day) 0.004
Chloroform 0.330 ug/L 3.0E-08 (mglkg/day) NA (mglkg/day)™ -- 1.1E-06 (mg/kg/day) 1.0E-02 (mglkg/day) 0.0001
cis-1,2-Dichloroethene 90.8 ug/L 1.1E-05 (mg/kg/day) NA (mg/kg/day) ™! - 4.0E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.04
Tetrachloroethene 17.0 ug/L 1.0E-05 (mg/kg/day) 5.4E-01 (mglkg/day)™ 5.6E-06 3.6E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.04
Trichloroethene 163 ug/L 2.8E-05 (mglkg/day) 1.3E-02 (mglkg/day)”’ 3.6E-07 9.7E-04 (mglkg/day) 5.0E-01 (mg/kg/day) 0.002
1,4-Dioxane 4.96 ug/L 1.8E-08 (mg/kg/day) 1.1E-02 (mglkg/day)™ 2.0E-10 6.4E-07 (mg/kg/day) NA (mg/kg/day) -
Arsenic 0.695 ug/L 2.8E-09 (mg/kg/day) 1.5E400 (mg/kg/day)™! 4.1E-09 9.7E-08 (mglkg/day) 3.0E-04 (mg/kg/day) 0.0003
Barium 454 ug/L 1.8E-06 (mglkg/day) NA (mglkg/day)™ -- 6.3E-05 (mg/kg/day) 1.4E-02 (mglkg/day) 0.005
Chromium 133 ug/L 1.1E-07 (mg/kg/day) NA (mg/kg/day)™! - 3.7E-06 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.05
Iron 3990 ug/L 1.6E-05 (mglkg/day) NA (mglkg/day)™ -- 5.6E-04 (mg/kg/day) 3.0E-01 (mglkg/day) 0.002
Lead 224 ug/L 8.9E-09 (mg/kg/day) NA (mg/kg/day)™! - 3.1E-07 (mg/kg/day) NA (mg/kg/day) -
Manganese 144 ug/L 5.7E-07 (mglkg/day) NA (mglkg/day)™ -- 2.0E-05 (mg/kg/day) 9.6E-04 (mglkg/day) 0.02
Nickel 18.3 ug/L 1.5E-08 (mg/kg/day) NA (mg/kg/day) ™! - 5.1E-07 (mglkg/day) 8.0E-04 (mg/kg/day) 0.0006
Vanadium 2.82 ug/L 1.1E-08 (mglkg/day) NA (mglkg/day)™ -- 3.9-07 (mg/kg/day) 2.6E-05 (mglkg/day) 0.02
Exp. Route Total 6.1E-06 0.2
Exposure Point Total 2.3E-05 24
Exposure Medium Total 2.3E-05 24
Medium Total 2.3E-05 4.8
Total of Receptor Risks Across All Media 2.3E-05 Total of Receptor Hazards Across All Media 4.8
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Scenario Timeframe: Future
[Receptor Population: Resident
Receptor Age: Adult

TABLE 7.2.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

NASJRB WILLOW GROVE
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Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Groundwater Groundwater Site 5 Ingestion 1,1,1-Trichloroethane 319 ug/L 6.1E-04 (mg/kg/day) NA (mglkg/day)™ -- 6.1E-03 (mg/kg/day) 2.8E-01 (mg/kg/day) 0.02
1,1,2-Trichloroethane 7.66 ug/L 1.5E-05 (mglkg/day) 5.7E-02 (mglkg/day)”’ 8.4E-07 1.5E-04 (mglkg/day) 4.0E-03 (mg/kg/day) 0.04
1,1-Dichloroethane 169 ug/L 3.2E-04 (mglkg/day) NA (mglkg/day)™ -- 3.2E-03 (mg/kg/day) 2.0E-01 (mglkg/day) 0.02
1,1-Dichloroethene 72.8 ug/L 1.4E-04 (mg/kg/day) NA (mg/kg/day)™! - 1.4E-03 (mg/kg/day) 5.0E-02 (mg/kg/day) 0.03
1,2-Dichloroethane 1.96 ug/L 3.8E-06 (mg/kg/day) 9.1E-02 (mglkg/day)™ 3.4E-07 3.8E-05 (mg/kg/day) NA (mg/kg/day) -
1,4-Dichlorobenzene 2.66 ug/L 5.1E-06 (mglkg/day) 2.4E-02 (mglkg/day)”’ 1.2E-07 5.1E-05 (mglkg/day) 3.0E-02 (mg/kg/day) 0.002
Benzene 2.99 ug/L 5.7E-06 (mglkg/day) 5.5E-02 (mglkg/day)™ 3.2E-07 5.7E-05 (mg/kg/day) 4.0E-03 (mglkg/day) 0.01
Chloroform 0.330 ug/L 6.3E-07 (mg/kg/day) NA (mg/kg/day) ™! - 6.3E-06 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.0006
cis-1,2-Dichloroethene 90.8 ug/L 1.7E-04 (mglkg/day) NA (mglkg/day)™ -- 1.7E-03 (mg/kg/day) 1.0E-02 (mglkg/day) 0.2
Tetrachloroethene 17.0 ug/L 3.3E-05 (mglkg/day) 5.4E-01 (mglkg/day)”’ 1.8E-05 3.3E-04 (mglkg/day) 1.0E-02 (mg/kg/day) 0.03
Trichloroethene 163 ug/L 3.1E-04 (mglkg/day) 1.3E-02 (mglkg/day)™ 4.1E-06 3.1E-03 (mg/kg/day) 5.0E-01 (mglkg/day) 0.006
1,4-Dioxane 4.96 ug/L 9.5E-06 (mglkg/day) 1.1E-02 (mglkg/day)”’ 1.0E-07 9.5E-05 (mglkg/day) NA (mg/kg/day) -
Arsenic 0.695 ug/L 1.3E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)™! 2.0E-06 1.3E-05 (mglkg/day) 3.0E-04 (mg/kg/day) 0.04
Barium 454 ug/L 8.7E-04 (mg/kg/day) NA (mg/kg/day)™! - 8.7E-03 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.04
Chromium 13.3 ug/L 2.6E-05 (mglkg/day) NA (mglkg/day)™ -- 2.6E-04 (mg/kg/day) 3.0E-03 (mglkg/day) 0.09
Iron 3990 ug/L 7.7E-03 (mg/kg/day) NA (mg/kg/day) ™! - 7.7E-02 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.3
Lead 224 ug/L 4.3E-06 (mglkg/day) NA (mglkg/day)™ -- 4.3E-05 (mg/kg/day) NA (mglkg/day) -
Manganese 144 ug/L 2.8E-04 (mg/kg/day) NA (mg/kg/day)™! - 2.8E-03 (mg/kg/day) 2.4E-02 (mg/kg/day) 0.1
Nickel 18.3 ug/L 3.5E-05 (mglkg/day) NA (mglkg/day)™ -- 3.5E-04 (mg/kg/day) 2.0E-02 (mglkg/day) 0.02
Vanadium 2.82 ug/L 5.4E-06 (mg/kg/day) NA (mg/kg/day)™! - 5.4E-05 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.05
Exp. Route Total 2.5E-05 0.9
Dermal 1,1,1-Trichloroethane 319 ug/L 1.1E-04 (mg/kg/day) NA (mg/kg/day)™! - 1.1E-03 (mg/kg/day) 2.8E-01 (mg/kg/day) 0.004
1,1,2-Trichloroethane 7.66 ug/L 1.3E-06 (mglkg/day) 5.7E-02 (mglkg/day)™ 7.4E-08 1.3E-05 (mg/kg/day) 4.0E-03 (mglkg/day) 0.003
1,1-Dichloroethane 169 ug/L 2.4E-05 (mg/kg/day) NA (mg/kg/day)™! - 2.4E-04 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.001
1,1-Dichloroethene 72.8 ug/L 1.8E-05 (mglkg/day) NA (mglkg/day)™ -- 1.8E-04 (mg/kg/day) 5.0E-02 (mglkg/day) 0.004
1,2-Dichloroethane 1.96 ug/L 1.7E-07 (mglkg/day) 9.1E-02 (mglkg/day)”’ 1.6E-08 1.7E-06 (mglkg/day) NA (mg/kg/day) -
1,4-Dichlorobenzene 2.66 ug/L 3.2E-06 (mg/kg/day) 2.4E-02 (mglkg/day)™ 7.7E-08 3.2E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.001
Benzene 2.99 ug/L 8.2E-07 (mglkg/day) 5.5E-02 (mglkg/day)”’ 4.5E-08 8.2E-06 (mglkg/day) 4.0E-03 (mg/kg/day) 0.002
Chloroform 0.330 ug/L 5.4E-08 (mglkg/day) NA (mglkg/day)™ -- 5.4E-07 (mg/kg/day) 1.0E-02 (mglkg/day) 0.00005
cis-1,2-Dichloroethene 90.8 ug/L 2.0E-05 (mg/kg/day) NA (mg/kg/day) ™! - 2.0E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.02
Tetrachloroethene 17.0 ug/L 1.8E-05 (mg/kg/day) 5.4E-01 (mglkg/day)™ 1.0E-05 1.8E-04 (mg/kg/day) 1.0E-02 (mg/kg/day) 0.02
Trichloroethene 163 ug/L 4.9E-05 (mglkg/day) 1.3E-02 (mglkg/day)”’ 6.4E-07 4.9E-04 (mglkg/day) 5.0E-01 (mg/kg/day) 0.0010
1,4-Dioxane 4.96 ug/L 3.2E-08 (mg/kg/day) 1.1E-02 (mglkg/day)™ 3.6E-10 3.2E-07 (mg/kg/day) NA (mg/kg/day) -
Arsenic 0.695 ug/L 4.3E-09 (mg/kg/day) 1.5E400 (mg/kg/day)™! 6.4E-09 4.3E-08 (mglkg/day) 3.0E-04 (mg/kg/day) 0.0001
Barium 454 ug/L 2.8E-06 (mglkg/day) NA (mglkg/day)™ -- 2.8E-05 (mg/kg/day) 1.4E-02 (mglkg/day) 0.002
Chromium 133 ug/L 1.6E-07 (mg/kg/day) NA (mg/kg/day)™! - 1.6E-06 (mg/kg/day) 7.5E-05 (mg/kg/day) 0.02
Iron 3990 ug/L 2.5E-05 (mglkg/day) NA (mglkg/day)™ -- 2.5E-04 (mg/kg/day) 3.0E-01 (mglkg/day) 0.0008
Lead 224 ug/L 1.4E-08 (mg/kg/day) NA (mg/kg/day)™! - 1.4E-07 (mg/kg/day) NA (mg/kg/day) -
Manganese 144 ug/L 8.9E-07 (mglkg/day) NA (mglkg/day)™ -- 8.9E-06 (mg/kg/day) 9.6E-04 (mglkg/day) 0.009
Nickel 18.3 ug/L 2.3E-08 (mg/kg/day) NA (mg/kg/day) ™! - 2.3E-07 (mglkg/day) 8.0E-04 (mg/kg/day) 0.0003
Vanadium 2.82 ug/L 1.7E-08 (mglkg/day) NA (mglkg/day)™ -- 1.7E-07 (mg/kg/day) 2.6E-05 (mglkg/day) 0.007
Exp. Route Total 1.1E-05 0.10
Exposure Point Total 3.6E-05 1.0
Exposure Medium Total 3.6E-05 1.0
Air Site 5 Inhalation 1,1,1-Trichloroethane 0.145 mg/m3 1.2E-04 (mg/kg/day) NA (mglkg/day)™ -- 1.2E-03 (mg/kg/day) NA (mglkg/day) -
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Scenario Timeframe: Future
[Receptor Population: Resident
Receptor Age: Adult

TABLE 7.2.CTE
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Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk || Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
1,1,2-Trichloroethane 0.003 mg/m3 2.3E-06 (mg/kg/day) 5.6E-02 (mglkg/day)™ 1.3E-07 2.3E-05 (mg/kg/day) NA (mg/kg/day) -
1,1-Dichloroethane 0.086 mg/m3 7.1E-05 (mg/kg/day) NA (mg/kg/day) ™! - 7.1E-04 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.005
1,1-Dichloroethene 0.039 mg/m3 3.2E-05 (mglkg/day) NA (mglkg/day)™ -- 3.2E-04 (mg/kg/day) 6.0E-02 (mglkg/day) 0.006
1,2-Dichloroethane 8.4E-4 mg/m3 6.9E-07 (mglkg/day) 9.1E-02 (mglkg/day)”’ 6.3E-08 6.9E-06 (mglkg/day) 7.0E-01 (mg/kg/day) 0.000010
1,4-Dichlorobenzene 0.001 mg/m3 8.8E-07 (mg/kg/day) 2.2E-02 (mglkg/day)™ 1.9E-08 8.8E-06 (mg/kg/day) 2.3E-01 (mg/kg/day) 0.00004
Benzene 0.002 mg/m3 1.4E-06 (mglkg/day) 2.7E-02 (mglkg/day)”’ 3.8E-08 1.4E-05 (mglkg/day) 8.6E-03 (mg/kg/day) 0.002
Chloroform 1.5E-4 mg/m3 1.2E-07 (mg/kg/day) 8.1E-02 (mglkg/day)™ 1.0E-08 1.2E-06 (mg/kg/day) 1.4E-02 (mg/kg/day) 0.00009
cis-1,2-Dichloroethene 0.046 mg/m3 3.8E-05 (mg/kg/day) NA (mg/kg/day)" -- 3.8E-04 (mglkg/day) NA (mg/kg/day) -
Tetrachloroethene 0.007 mg/m3 5.7E-06 (mg/kg/day) 2.0E-02 (mglkg/day)™ 1.1E-07 5.7E-05 (mg/kg/day) 8.0E-02 (mg/kg/day) 0.0007
Trichloroethene 0.074 mg/m3 6.1E-05 (mglkg/day) 7.0E-03 (mglkg/day)”’ 4.3E-07 6.1E-04 (mglkg/day) 1.7E-01 (mg/kg/day) 0.004
1,4-Dioxane 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Arsenic 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) 1.5E+01 (mg/kg/day) ™! - 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Barium 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) 1.4E-04 (mg/kg/day) -
Chromium 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) 4.2E+01 (mg/kg/day)™! - 0.0E+00 (mg/kg/day) 2.9E-05 (mg/kg/day) -
Iron 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Lead 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mg/kg/day) ™! - 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Manganese 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) 1.4E-05 (mg/kg/day) -
Nickel 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mg/kg/day) ™! - 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Vanadium 0.0E+0 mg/m3 0.0E+00 (mg/kg/day) NA (mglkg/day)™ -- 0.0E+00 (mg/kg/day) NA (mg/kg/day) -
Exp. Route Total 8.0E-07 0.02
Exposure Point Total 8.0E-07 0.02
Exposure Medium Total 8.0E-07 1.1
Medium Total 3.7E-05 2.1
Total of Receptor Risks Across All Media 3.7E-05 Total of Receptor Hazards Across All Media 2.1
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TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURES

NASJRB WILLOW GROVE
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 5 1,1,1-Trichloroethane -- - -- - -- None Reported 0.07 -- 0.01 0.09
1,1,2-Trichloroethane 2E-06 - 2E-07 - 3E-06 Blood 0.1 -- 0.01 0.1
1,1-Dichloroethane -- - -- - -- Kidney 0.05 -- 0.004 0.06
1,1-Dichloroethene -- - -- - -- Liver 0.09 -- 0.01 0.1
1,2-Dichloroethane 1E-06 - 5E-08 - 1E-06 NA - -- - -
1,4-Dichlorobenzene 3E-07 - 2E-07 - 6E-07 Liver 0.006 -- 0.004 0.009
Benzene 9E-07 - 1E-07 - 1E-06 Blood 0.05 -- 0.007 0.06
Chloroform -- - -- - -- Liver 0.002 -- 0.0002 0.002
cis-1,2-Dichloroethene -- - -- - -- Blood 0.6 -- 0.07 0.7
Tetrachloroethene 5E-05 - 3E-05 - 8E-05 Liver 0.1 -- 0.06 0.2
Trichloroethene 1E-05 - 2E-06 - 1E-05 Liver 0.02 -- 0.003 0.02
1,4-Dioxane 3E-07 - 1E-09 - 3E-07 NA - -- - -
Arsenic 6E-06 - 4E-08 - 6E-06 Skin, CVS 0.1 -- 0.0010 0.1
Barium -- - -- - -- Blood 0.1 -- 0.01 0.2
Chromium -- - -- - -- Fetotoxicity, GS, Bone 0.3 -- 0.1 0.4
Iron -- - -- - -- None Reported 0.9 -- 0.006 0.9
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.4 -- 0.06 0.4
Nickel -- - -- - -- Body Weight 0.06 -- 0.002 0.06
Vanadium -- - -- - -- Kidney 0.2 -- 0.05 0.2
Chemical Total 7E-05 - 3E-05 - 1E-04 3 -- 0.5 4
Exposure Point Total 1E-04 4
Exposure Medium Total 1E-04 4
Medium Total 1E-04 4
Receptor Total Receptor Risk Total 1E-04 Receptor HI Total 4
Total Blood HI 1.0
Total Body Weight HI 0.06
Total CNS HI 0.4
Total CVS HI 0.1
Total GS HI 0.4
Total Kidney HI 0.3
Total Liver HI 0.3
Total Skin HI 0.1
Total Fetotoxicity HI 0.4
Total Bone HI 0.4
Total None Reported HI 0.9
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 5 1,1,1-Trichloroethane -- - -- - -- None Reported 0.03 -- 0.005 0.04
1,1,2-Trichloroethane 4E-06 - 4E-07 - 4E-06 Blood 0.05 -- 0.005 0.06
1,1-Dichloroethane -- - -- - -- Kidney 0.02 -- 0.002 0.02
1,1-Dichloroethene -- - -- - -- Liver 0.04 -- 0.005 0.04
1,2-Dichloroethane 2E-06 - 8E-08 - 2E-06 NA - -- - -
1,4-Dichlorobenzene 6E-07 - 4E-07 - 1E-06 Liver 0.002 -- 0.002 0.004
Benzene 2E-06 - 2E-07 - 2E-06 Blood 0.02 -- 0.003 0.02
Chloroform -- - -- - -- Liver 0.0009 -- 0.00008 0.0010
cis-1,2-Dichloroethene -- - -- - -- Blood 0.2 -- 0.03 0.3
Tetrachloroethene 9E-05 - 5E-05 - 1E-04 Liver 0.05 -- 0.03 0.07
Trichloroethene 2E-05 - 3E-06 - 2E-05 Liver 0.009 -- 0.001 0.01
1,4-Dioxane 5E-07 - 2E-09 - 5E-07 NA - -- - -
Arsenic 1E-05 - 4E-08 - 1E-05 Skin, CVS 0.06 -- 0.0003 0.06
Barium -- - -- - -- Blood 0.06 -- 0.004 0.07
Chromium -- - -- - -- Fetotoxicity, GS, Bone 0.1 -- 0.04 0.2
Iron -- - -- - -- None Reported 0.4 -- 0.002 0.4
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.2 -- 0.02 0.2
Nickel -- - -- - -- Body Weight 0.03 -- 0.0006 0.03
Vanadium -- - -- - -- Kidney 0.08 -- 0.01 0.09
Chemical Total 1E-04 - 5E-05 - 2E-04 1 -- 0.2 2
Exposure Point Total 2E-04 2
Exposure Medium Total 2E-04 2
Groundwater Site 5 1,1,1-Trichloroethane - -- - - -- NA -- - -- -
1,1,2-Trichloroethane - 1E-06 - - 1E-06 NA -- - -- -
1,1-Dichloroethane - -- - - -- Kidney -- 0.02 -- 0.02
1,1-Dichloroethene - -- - - -- Liver -- 0.02 -- 0.02
1,2-Dichloroethane - 7E-07 - - 7E-07 None Reported -- 0.00003 -- 0.00003
1,4-Dichlorobenzene - 2E-07 - - 2E-07 Liver -- 0.0001 -- 0.0001
Benzene - 4E-07 - - 4E-07 Blood -- 0.005 -- 0.005
Chloroform - 1E-07 - - 1E-07 Liver -- 0.0003 -- 0.0003
cis-1,2-Dichloroethene - -- - - -- NA -- - -- -
Tetrachloroethene - 1E-06 - - 1E-06 Liver -- 0.002 -- 0.002
Trichloroethene - 5E-06 - - 5E-06 Liver -- 0.01 -- 0.01
1,4-Dioxane - -- - - -- NA -- - -- -
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 5 Arsenic - -- - - -- NA -- - -- -
Barium - -- - - -- Fetotoxicity -- - -- -
Chromium - -- - - -- Lungs -- - -- -
Iron - -- - - -- NA -- - -- -
Lead - -- - - -- NA -- - -- -
Manganese - -- - - -- CNS -- - -- -
Nickel - -- - - -- NA -- - -- -
Vanadium - -- - - -- NA -- - -- -
[Chemical Total - 9E-06 - - 9E-06 -- 0.06 -- 0.06
Exposure Point Total 9E-06 0.06
Exposure Medium Total 9E-06 0.06
Medium Total 2E-04 2
Receptor Total Receptor Risk Total 2E-04 Receptor HI Total 2
Total Blood HI 04
Total Body Weight HI 0.03
Total CNS HI 0.2
Total CVS HI 0.06
Total GS HI 0.2
Total Kidney HI 0.1
Total Liver HI 0.2
Total Skin HI 0.06
Total Fetotoxicity HI 0.2
Total Bone HI 0.2
Total None Reported HI 0.4
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 5 1,1,1-Trichloroethane -- - -- - --
1,1,2-Trichloroethane 6E-06 - 6E-07 - 7E-06

1,1-Dichloroethane -- - -- - .-

1,1-Dichloroethene -- - -- - .-

1,2-Dichloroethane 3E-06 - 1E-07 - 3E-06
1,4-Dichlorobenzene 9E-07 - 6E-07 - 2E-06
Benzene 2E-06 - 4E-07 - 3E-06
Chloroform -- - -- - --

cis-1,2-Dichloroethene -- - -- - .-

Tetrachloroethene 1E-04 - 8E-05 - 2E-04
Trichloroethene 3E-05 - 5E-06 - 4E-05
1,4-Dioxane 8E-07 - 3E-09 - 8E-07
Arsenic 2E-05 - 8E-08 - 2E-05
Barium -- - -- - --
Chromium -- - -- - --
Iron -- - -- - --
Lead -- - -- - --
Manganese -- - -- - --
Nickel -- - -- - --
Vanadium -- - -- - --
Chemical Total 2E-04 - 8E-05 - 3E-04
Exposure Point Total 3E-04
Exposure Medium Total 3E-04
Groundwater Site 5 1,1,1-Trichloroethane - -- - - --
1,1,2-Trichloroethane - 1E-06 - - 1E-06

1,1-Dichloroethane - -- - - .-

1,1-Dichloroethene - -- - - .-

1,2-Dichloroethane - 7E-07 - - 7E-07
1,4-Dichlorobenzene - 2E-07 - - 2E-07
Benzene - 4E-07 - - 4E-07
Chloroform - 1E-07 - - 1E-07
cis-1,2-Dichloroethene - -- - - --

Tetrachloroethene - 1E-06 - - 1E-06
Trichloroethene - 5E-06 - - 5E-06
1,4-Dioxane - -- - - --
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Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Site 5 Arsenic - -- - - --
Barium - -- - - --
Chromium - -- - - --
Iron - -- - - --
Lead - -- - - --
Manganese - -- - - --
Nickel - -- - - --
Vanadium - -- - - --

(Chemical Total - 9E-06 - - 9E-06

Exposure Point Total 9E-06

Exposure Medium Total 9E-06

Medium Total 3E-04

Receptor Total Receptor Risk Total 3E-04
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY EXPOSURES
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 5 1,1,1-Trichloroethane -- - -- - -- None Reported 0.05 -- 0.007 0.06
1,1,2-Trichloroethane 6E-07 - 4E-08 - 6E-07 Blood 0.09 -- 0.006 0.09
1,1-Dichloroethane -- - -- - -- Kidney 0.04 -- 0.002 0.04
1,1-Dichloroethene -- - -- - -- Liver 0.07 -- 0.007 0.07
1,2-Dichloroethane 2E-07 - 9E-09 - 2E-07 NA - -- - -
1,4-Dichlorobenzene 8E-08 - 4E-08 - 1E-07 Liver 0.004 -- 0.002 0.006
Benzene 2E-07 - 3E-08 - 2E-07 Blood 0.03 -- 0.004 0.04
Chloroform -- - -- - -- Liver 0.001 -- 0.0001 0.002
cis-1,2-Dichloroethene -- - -- - -- Blood 0.4 -- 0.04 0.4
Tetrachloroethene 1E-05 - 6E-06 - 2E-05 Liver 0.08 -- 0.04 0.1
Trichloroethene 3E-06 - 4E-07 - 3E-06 Liver 0.01 -- 0.002 0.02
1,4-Dioxane 7E-08 - 2E-10 - 7E-08 NA - -- - -
Arsenic 1E-06 - 4E-09 - 1E-06 Skin, CVS 0.1 -- 0.0003 0.1
Barium -- - -- - -- Blood 0.1 -- 0.005 0.1
Chromium -- - -- - -- Fetotoxicity, GS, Bone 0.2 -- 0.05 0.2
Iron -- - -- - -- None Reported 0.6 -- 0.002 0.6
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.3 -- 0.02 0.3
Nickel -- - -- - -- Body Weight 0.04 -- 0.0006 0.04
Vanadium -- - -- - -- Kidney 0.1 -- 0.02 0.1
Chemical Total 2E-05 - 6E-06 - 2E-05 2 -- 0.2 2
Exposure Point Total 2E-05 2
Exposure Medium Total 2E-05 2
Medium Total 2E-05 2
Receptor Total Receptor Risk Total 2E-05 Receptor HI Total 2
Total Blood HI 0.7
Total Body Weight HI 0.04
Total CNS HI 0.3
Total CVS HI 0.1
Total GS HI 0.2
Total Kidney HI 0.2
Total Liver HI 0.2
Total Skin HI 0.1
Total Fetotoxicity HI 0.2
Total Bone HI 0.2
Total None Reported HI 0.7
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 5 1,1,1-Trichloroethane -- - -- - -- None Reported 0.02 -- 0.004 0.03
1,1,2-Trichloroethane 8E-07 - 7E-08 - 9E-07 Blood 0.04 -- 0.003 0.04
1,1-Dichloroethane -- - -- - -- Kidney 0.02 -- 0.001 0.02
1,1-Dichloroethene -- - -- - -- Liver 0.03 -- 0.004 0.03
1,2-Dichloroethane 3E-07 - 2E-08 - 4E-07 NA - -- - -
1,4-Dichlorobenzene 1E-07 - 8E-08 - 2E-07 Liver 0.002 -- 0.001 0.003
Benzene 3E-07 - 5E-08 - 4E-07 Blood 0.01 -- 0.002 0.02
Chloroform -- - -- - -- Liver 0.0006 -- 0.00005 0.0007
cis-1,2-Dichloroethene -- - -- - -- Blood 0.2 -- 0.02 0.2
Tetrachloroethene 2E-05 - 1E-05 - 3E-05 Liver 0.03 -- 0.02 0.05
Trichloroethene 4E-06 - 6E-07 - 5E-06 Liver 0.006 -- 0.0010 0.007
1,4-Dioxane 1E-07 - 4E-10 - 1E-07 NA - -- - -
Arsenic 2E-06 - 6E-09 - 2E-06 Skin, CVS 0.04 -- 0.0001 0.04
Barium -- - -- - -- Blood 0.04 -- 0.002 0.05
Chromium -- - -- - -- Fetotoxicity, GS, Bone 0.09 -- 0.02 0.1
Iron -- - -- - -- None Reported 0.3 -- 0.0008 0.3
Lead -- - -- - -- NA - -- - -
Manganese -- - -- - -- CNS 0.1 -- 0.009 0.1
Nickel -- - -- - -- Body Weight 0.02 -- 0.0003 0.02
Vanadium -- - -- - -- Kidney 0.05 -- 0.007 0.06
Chemical Total 3E-05 - 1E-05 - 4E-05 0.9 -- 0.10 1
Exposure Point Total 4E-05 1
Exposure Medium Total 4E-05 1
Groundwater Site 5 1,1,1-Trichloroethane - -- - - -- NA -- - -- -
1,1,2-Trichloroethane - 1E-07 - - 1E-07 NA -- - -- -
1,1-Dichloroethane - -- - - -- Kidney -- 0.005 -- 0.005
1,1-Dichloroethene - -- - - -- Liver -- 0.006 -- 0.006
1,2-Dichloroethane - 6E-08 - - 6E-08 None Reported -- 0.000010 -- 0.000010
1,4-Dichlorobenzene - 2E-08 - - 2E-08 Liver -- 0.00004 -- 0.00004
Benzene - 4E-08 - - 4E-08 Blood -- 0.002 -- 0.002
Chloroform - 1E-08 - - 1E-08 Liver -- 0.00009 -- 0.00009
cis-1,2-Dichloroethene - -- - - -- NA -- - -- -
Tetrachloroethene - 1E-07 - - 1E-07 Liver -- 0.0007 -- 0.0007
Trichloroethene - 4E-07 - - 4E-07 Liver -- 0.004 -- 0.004
1,4-Dioxane - -- - - -- NA -- - -- -
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 5 Arsenic - -- - - -- NA -- - -- -
Barium - -- - - -- Fetotoxicity -- - -- -
Chromium - -- - - -- Lungs -- - -- -
Iron - -- - - -- NA -- - -- -
Lead - -- - - -- NA -- - -- -
Manganese - -- - - -- CNS -- - -- -
Nickel - -- - - -- NA -- - -- -
Vanadium - -- - - -- NA -- - -- -
[Chemical Total - 8E-07 - - 8E-07 -- 0.02 -- 0.02
Exposure Point Total 8E-07 0.02
Exposure Medium Total 8E-07 0.02
Medium Total 4E-05 1
Receptor Total Receptor Risk Total 4E-05 Receptor HI Total 1
Total Blood HI 0.3
Total Body Weight HI 0.02
Total CNS HI 0.1
Total CVS HI 0.04
Total GS HI 0.1
Total Kidney HI 0.08
Total Liver HI 0.1
Total Skin HI 0.04
Total Fetotoxicity HI 0.1
Total Bone HI 0.1
Total None Reported HI 0.3
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Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Lifelong (Child and Adult)

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total
Groundwater Groundwater Site 5 1,1,1-Trichloroethane -- - -- - --
1,1,2-Trichloroethane 1E-06 - 1E-07 - 2E-06

1,1-Dichloroethane -- - -- - .-

1,1-Dichloroethene -- - -- - .-

1,2-Dichloroethane 6E-07 - 2E-08 - 6E-07
1,4-Dichlorobenzene 2E-07 - 1E-07 - 3E-07
Benzene 5E-07 - 7E-08 - 6E-07
Chloroform -- - -- - --

cis-1,2-Dichloroethene -- - -- - .-

Tetrachloroethene 3E-05 - 2E-05 - 4E-05
Trichloroethene 7E-06 - 1E-06 - 8E-06
1,4-Dioxane 2E-07 - 6E-10 - 2E-07
Arsenic 3E-06 - 1E-08 - 3E-06
Barium -- - -- - --
Chromium -- - -- - --
Iron -- - -- - --
Lead -- - -- - --
Manganese -- - -- - --
Nickel -- - -- - --
Vanadium -- - -- - --
(Chemical Total 4E-05 - 2E-05 - 6E-05
Exposure Point Total 6E-05
Exposure Medium Total B6E-05
Groundwater Site 5 1,1,1-Trichloroethane - -- - - --
1,1,2-Trichloroethane - 1E-07 - - 1E-07

1,1-Dichloroethane - -- - - .-

1,1-Dichloroethene - -- - - .-

1,2-Dichloroethane - 6E-08 - - 6E-08
1,4-Dichlorobenzene - 2E-08 - - 2E-08
Benzene - 4E-08 - - 4E-08
Chloroform - 1E-08 - - 1E-08
cis-1,2-Dichloroethene - -- - - --

Tetrachloroethene - 1E-07 - - 1E-07
Trichloroethene - 4E-07 - - 4E-07
1,4-Dioxane - -- - - --
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Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Site 5 Arsenic - -- - - --
Barium - -- - - --
Chromium - -- - - --
Iron - -- - - --
Lead - -- - - --
Manganese - -- - - --
Nickel - -- - - --
Vanadium - -- - - --

(Chemical Total - 8E-07 - - 8E-07

Exposure Point Total 8E-07

Exposure Medium Total 8E-07

Medium Total 6E-05

Receptor Total Receptor Risk Total 6E-05
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CLIENT: JOB NUMBER:
WILLOW GROVE, PENNSYLVANIA 2192
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER
ADULT RESIDENT

BASED ON:
U.S. EPA, DECEMBER 1989
BY: . CH BY: DATE:
L%. JUPIN 7/ 12/18/2006
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of
groundwater.
EQUATION: IEX = Cgw x CF x IF x EF x ED
BW x AT
Where:
IEX = estimated exposure intake (mg/kg/day)
Cgw = exposure point concentration in groundwater (ug/L)
CF = conversion factor (1.0E-3 mg/ug)
IR = ingestion rate (L/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = "averaging time (days)
CSFo = oral carcinogenic slope factor ((mg/kg/day)™)
RfDo = oral noncarcinogenic reference dose (mg/kg/day)
RISKS:

ILCR (Carcinogens)

Intake (mg/kg/day) x CSFo (mg/kg/day)-1
HQ (Noncarcinogens) = |

ntake (mg/kg/day) / RFDo (mg/kg/day)

ASSUMPTIONS:

Cgw = 163 ug/L Chemical: Trichloroethene
IR = 2 |/day

CF = 1.0E-03 mg/ug

EF = 350 days/year
ED = 24 years

BW = 70 kg

ATc = 25550 days

ATnc = 8760 days

CSFo = 1.3E-02 (mg/kg/day)’
RfDo = 5.0E-01 (mg/kg/day)
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CALCULATION WORKSHEET Page 2 of 2

CLIENT: _ JOB NUMBER:
WILLOW GROVE, PENNSYLVANIA 2192
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER
ADULT RESIDENT

BASED ON:

U.S. EPA, DECEMBER 1989

BY: DATE:
R. JUPIN 12/18/2006
EXAMPLE CARCINOGENIC CALCULATION /
IEXc = 163 ug/L x 0.001 mg/ug x 2 L/day x 350 days/year x 24 years
70 kg x 25550 days '
IEXc = 1.53E-08 mglkg/day /
ILCR = 1.53E-03 mg/kg/day x 1.30E-02 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk
ILCR = 2.0E-05 /

EXAMPLE NONCARCINOGENIC CALCULATION

IEXnc = 163 ug/L x 0.001 mg/ug x 2 L/day x 350 days/year x 24 years
70 kg x 8760 days

IEXnc 447E-03 mg/kg/day /

_ _4.47E-08 mg/kg/day _ '
Ha ~ 5.0E-01 (mg/kg/day) = Hazard Quotient /

0.0089 /

HQ

12/18/2006
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~ [cLENT: JOB NUMBER:
WILLOW GROVE, PENNSYLVANIA 2192
SUBJECT-

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER
ADULT RESIDENT

"BASED ON:
U.S. EPA, DECEMBER 1989, JULY 2004 .
"BY: CHEGKED BY: DATE:
R. JUPIN / - 12/18/2006
PURPOSE: To estimate intake, carcinogenic #ind noncarcinogenic risks from dermal contact with
groundwater.
EQUATION: DAD = DAevent x EV xED x EF x A
BW x AT
Where:
DAD = dermally absorbed dose (mg/kg/day)
DAevent = absorbed does per event (mg/cm2/event)
EV = event frequency (events/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
A = skin surface available for contact (cm?)
BW = body weight (kg)
AT = averaging time {days)
CSFo = oral carcinogenic slope factor ((mg/kg/day)™)
RfDo = oral noncarcinogenic reference dose (mg/kg/day)
RISKS:

ILCR (Carcinogens) = DAD (mg/kg/day) x CSFd (mg/kg/day)-1
HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day)

EQUATIONS for DAevent:

For Inorganics:

|DAevent = Kp x Cw x CF x tevent

For Organics:

If tevent<t’, then: DAevent= 2xFAxKpx Cwx CFX‘/_Gxta_uxt(_aﬂt
T

tevent 1+38+382 )l
+2xtaux| —————
1+ (1+By ]

If tevent > t, then: DAevent= FAxKpx waCFx[

12/18/2006



CALCULATION WORKSHEET Page 2 of 3

CLIENT: JOB NUMBER:
WILLOW GROVE, PENNSYLVANIA 2192
SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER
ADULT RESIDENT

||BASED ON: :

U.S. EPA, DECEMBER 1989, JULY 2004 .

||BY: CH DATE:
R. JUPIN 12/18/2006
Where:

Kp - = permeability coefficient from water (cm/hr)

Cgw = concentration of chemical in groundwater (mg/L)

tevent = duration of event (hr/event)

CF = conversion factor (0.001 L/cm®)

t = time it takes to reach steady-state (hr/event)

T = lag time (hr/event)

B = Bunge Model Constant (dimensionless)

EXAMPLE CALCULATION OF DAevent

ASSUMPTIONS:

Cgw = 0.163 mg/L Chemical: Trichloroethene
Kp = 1.16E-02 cm/hr

FA = 1 unitless

tevent = 0.5 hr/event

CF = 0.001 L/cm®

t = 1.39 hr/event

T = 0.58 hr/event

B = 0.051

tevent < t*, therefore,

DAevent = (2x0.0116 cm/hr) (1) (0.163 mg/L) (0.001 L/cm3) x

\/ 6 x 0.581 hr/event x 0.5 hr/event
™

DAevent =  2.82E-06 mg/cm’-event
RISK CALCULATIONS
ASSUMPTIONS:

A = 18000 cm?/day

EV = 1 event/day
ED = 24 years

EF = 350 days/year
BW = 70 kg

ATc = 25550 days

ATnc = 8760 days

CSFd = 1.3E-02 (mg/kg/day)”
RfDd = 5.0E-01 (mg/kg/day)

12/18/2006



CALCULATION WORKSHEET

" Page 3 of 3

CLIENT:
WILLOW GROVE, PENNSYLVANIA

JOB NUMBER:
2192

SUBJECT:

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER

ADULT RESIDENT

BASED ON:

U.S. EPA, DECEMBER 1989, JULY 2004

BY:
R. JUPIN

C?‘eK BY:

DATE:
12/18/2006

EXAMPLE CARCINOGENIC CALCULATIO

DADc = 2.82E-06 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day
70 kg x 25550 days

DADc = 2.38E-04 mg/kg/day

DADc = 2.38E-04 mg/kg/day x 1.30E-02 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

ILCR = 3.1E-06

EXAMPLE NONCARCINOGENIC CALCULATION

DADnc = 2.82E-06 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day
70 kg x 8760 days

DADnc = 6.95E-04 mg/kg/day

HQ = 6.95E-04 mg/kg/day / 5.00E-01 (mg/kg/day) = Hazard Quotient

HQ = 0.0014

12/18/2006



CALCU LATION WORKSHEET

Page 1 of 3
[CLIENT: JOB NUMBER:
WILLOW GROVE, PENNSYLVANIA 2192
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING
BY AN ADULT RESIDENT

"BASED ON:

U.S. EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987

BY:
R. JUPIN

DATE:
12/18/2006

PURPOSE: To estimate intake, carcinogénic and noncarcinogenic risks from inhalation of

volatiles while showering by an adult resident.

EQUATIONS: S x IRsh x K x EF x ED

RISKS:

ILCR (Carcinogens)

Where:
Intake
S
IRsh
EF
ED
BW
AT
Ra
Ds
Dt
FR
Y
s

d
MW.
H

T1
Ts
Ut
Us
CSFi
RiDi

Intake = BW x AT x Ra x CF
Where;
K =Ds + exp(-Ra x Dt) - exp[Ra x (Ds - Dt)]
Ra
S = Cwd x FR/SV Cwd = Cw x [1-exp(-Kal x ts/60d)]

Kal = KI X [(T1 x Us)/(Ts x U1)®® Kl = 1/[1/k1 + RT/(H x kg)]

k1 =20 cm/hr x (44/MW)°® kg = 3000 cm/hr x (18/MW)%S

estimated exposure intake (mg/kg/day)

volatile chemical generation rate (mg/m3-min - shower)
inhalation rate (m3/hr)

exposure frequency (showers/year)

exposure duration (years)

body weight (kg)

averaging time (days)

air exchange rate (1/min)

shower duration (min)

total time in bathroom (min)

shower water flow rate (L/min)

shower room air volume (m3)

shower droplet drop time (sec)

shower droplet diameter (mm)

molecular weight of compound (g/mole)

Henry's Law constant (atm-m3/mole)

calibration water temperature (K)

shower water temperature (K)

water viscosity at T1 (cp)

water viscosity at Ts (cp)

inhalation carcinogenic slope factor ((mg/kg/day) ™)
inhalation noncarcinogenic reference dose (mg/kg/day)

= Intake (mg/kg/day) x CSFi (mg/kg/day)-1
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDi (mg/kg/day)

12/18/2006



CALCULATION WORKSHEET Page 2 of 3
CLIENT: JOB NUMBER:
WILLOW GROVE, PENNSYLVANIA 2192

SUBJECT:
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING
BY AN ADULT RESIDENT

BASED ON:
U.S. EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987

BY: CHE Y: DATE:
' R. JUPIN % 12/18/2006
ASSUMPTIONS: Chemical: Trichloroethene
IRsh = 0.6 m3/hr

EF = 350 showers/year

ED = 24 years

BW = 70 kg

ATc = 25550 days

Atn = 8760 days

Ra = 0.0167 1/min

CF = 60 min/hr

Ds = 30 min

Dt = 60 min

FR = 10 L/min

S = 12 m3

Cw 0.163 mg/L

ts = 0.5 sec

d = 1 mm

Mw = 131.4 g/mole

H = 1.08E-02 atm-m3/mole

RT = 2.40E-02 atm-m3/mole

T1 = 293 K

Ts = 320 K

U1 = 0.982 centipoise

Us = 0.616 centipoise

CSFi = 7.00E-03 (mg/kg/day)-1

RfDi 1.70E-01 (mg/kg/day)

EXAMPLE CALCULATION:

k1
k1
kg
kg
Ki

Kl

20 cm/hr x (44 g/mole / 131.4 g/mole)}"0.5

11.57

3000 cm/hr x (18 g/mole / 131.4 g/mole)}0.5

1110.35 cm/hr 1/

cm/hr

1/[1/11.6 cm/hr + 2.40E-02 atm-m3/mole/(1.03E-02 atm-m3/mole x 1110.3 cm/hr)]

1.13E+01 cm/hr 1/

12/18/2006



CALCULATION WORKSHEET Page 3 of 3

CLIENT: JOB NUMBER:
WILLOW GROVE, PENNSYLVANIA 2192
SUBJECT:

CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING
BY AN ADULT RESIDENT

BASED ON:
U.S. EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987
BY: C Y: DATE:
R. JUPIN / < 12/18/2006
Kal = 1.13E+01 cm/hr x [(293 K x 0.616 centipoise)/(320 K x 0.982 centipoise)|*-0.5
Kal = 14.9 cm/hr /
Cwd = 0.163 mg/L x [1 - exp((-14.9 cm/hr x 0.5 sec)/(60 x 1 mm))]
Cwd = 1.90E-02 mglL 1/
S = 1.90E-02 mg/L x 10 L/min /12 m3
s = 1.59E-02 mg/m3-min-shower //
K = 30min+ exp(-0.0167 1/min x 60 min) - exp[0.0167 1/min x (30 min - 60 min)}
0.0167 1/min
K = 15.70 min l/

CARCINOGENIC INTAKE:

Intake = 1.59E-02 mg/m3-min-shower x 0.6 m3/hr x 15.70 min x 350 showers/year x 24 years
70 kg x 25550 days x 0.0167 1/min x 60 min/hr

intake = 7.01E-04 mg/kg-day /

Risk = 0.007 (mg/kg/day)-1 x 7.01E-04 mg/kg-day /

Risk =  49E06 L

NONCARCINOGENIC INTAKE:

Intake = 1.59E-02 mg/m3-min-shower x 0.6 m3/hr x 15.70 min x 350 showers/year x 24 years
70 kg x 8760 days x 0.0167 1/min x 60 min/hr

intake = 2.04E-03 mg/kg-day /

HQ = 2.04E-03 mg/kg-day / 1.70E-01 (mg/kg/day) /

HQ = 0.012 /

12/18/2006
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LEAD MODELING RESULTS



LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 263 (Page 1 of 3)
Location: NASJRB Willow Grove

Site Name: Site 5

Date: 12/18/2006

Run Mode: Site Risk Assessment

# Soil/Dust Data

Average concentration of lead in surface soil = 89.7 mg/kg.

# Water Data

Average concentration of lead in groundwater = 2.24 ug/L

The time step used in this model run: 1 - Every 4 Hours (6 times a day).

* ok Kk Kok Air * k ok ok ok ok

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m*~3/day) (%) (ug Pb/m"3)

.5-1 1.000 2.000 32.000 0.100

1-2 2.000 3.000 32.000 0.100

2-3 3.000 5.000 32.000 0.100

3-4 4.000 5.000 32.000 0.100

4-5 4.000 5.000 32.000 0.100

5-6 4.000 7.000 32.000 0.100

6-7 4.000 7.000 32.000 0.100

ok k ok ok k Diet * k ok ok okok

Age Diet Intake (ug/day)

**%%** Drinking Water **¥**xx

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 2.240 ug Pb/L



Model Version: 1.0 Build 263 (Page 2 of 3)
Location: NASJRB Willow Grove

Site Name: Site 5

Date: 12/18/2006

Run Mode: Site Risk Assessment

* ok kkkKk sOil & Dust **xdk*

Multiple Source Analysis Used
Average multiple source concentration: 72.790 ug/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No

Age Soil (ug Pb/g) House Dust (ug Pb/g)
.5-1 89.700 72.790
1-2 89.700 72.790
2-3 89.700 72.790
3-4 89.700 72.790
4-5 89.700 72.790
5-6 89.700 72.790
6-7 89.700 72.790

****%% Alternate Intake **%#xx

Age Alternate (ug Pb/day)

***+%+ Maternal Contribution: Infant Model *****x*

Maternal Blood Concentration: 2.500 ug Pb/dL

dhkhkhkhkkhkkdhkhhhkhkkkhdhhhhdhddhdrrrkhhkrdhkrrhkdr

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

khkhkhhhkhhdhhkhhhkhkhhhhhhdhhhhhhhdkdkhhkdhkdhhhkdkdhkihk

Year Air Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.021 2.619 0.000 0.212
1-2 0.034 2.734 0.000 0.530
2-3 0.062 3.087 0.000 0.554
3-4 0.067 2.991 0.000 0.569
4-5 0.067 2.911 0.000 0.597
5-6 0.093 3.082 0.000 0.632
6-7 0.093 3.407 0.000 0.643
Year Soil+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 1.942 4.794 2.6
1-2 3.080 6.378 2.7
2-3 3.097 6.800 2.5
3-4 3.121 6.747 2.4
4-5 2.336 5.910 2.1
5-6 2.110 5.917 1.8
6-7 1.996 6.140 1.7



Model Version: 1.0 Build 263
Location: NASJRB Willow Grove
Site Name: Site 5

Date: 12/18/2006 :
Run Mode: Site Risk Assessment

Prob. Density (Blood Pb)
50

490

30

20

10

(Page 3 of 3)

0 2 4 6 8 10 12 14 16

Blood Pb Conc (ug/dL)
Cutoff = 10.000 ug/dl
Geo Mean =2.279
GSD = 1.600

% Above =0.083
% Below = 99.917

Prob. Distribution (%)
100

75

50

25

18 20 22 24

Age Range = 0 to 84 months

Time Step = Every 4 Hours

Run Mode = Site Risk Assessment
Comment = Site 5

0 2 4 6 8 10 12 14 16

Blood Pb Conc (ug/dL)

Cutoff = 10.000 ug/dl
Geo Mean = 2.279
GSD = 1.600

% Above = 0,083

18 20 22 24

Age Range = 0 to 84 months
Time Step = Every 4 Hours

Run Mode = Site Risk Assessment
Comment = Site 5
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INDUSTRIAL EXPOSURES



GW-ADV
Version 3.1; 02/04

[
|
i

Reset to
Defauits

MORE
¥

MORE
W+

MORE
hd

MORE
W+

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter *X" in “YES" box}

YES

I

OR

DATA ENTRY SHEETY

CALCULATE iINCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION {enter "X” in "YES" pox and initial groundwater conc. below}

ENTER ENTER
Inttial
Chemical groundwatear
CAS No. conc.,
{numbers only, Cu
no dashes} {rg/l) Chermical
[ 7esds 1 1aoE«1 | [ 1.1-Dichioroethane ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up 1o value of Ly {cell 528} Sof
Average below grade Thickness Thickness stratum A LUser-detined
soilf o botiom {Jepth Thicknaess of soil of soil Sail SC8 stratum A
groundwater of englosed below grade of soll stratum B, stratum <, siratum SC8 soi type soil vapor
temperatura, space floor, te water table, | stratum A, (Enter value or 03 (Enter vatue or 0) directly above soll type {used to estimate OR permeability,
Ts Le Ly H hg he water table, directty above soft vapor k,
(G {em) {gm) {crm) {gm) {em) {Erter A B orG) _ waler table permeability) {em?)
H 13 I 30 i 510 510 [\ | 0 A Sh. Si. | |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratura G Stratum €
SCS soll dry soil total soit water-filac 8C8 soil dry soil fotal soit water-flleg SCS solt dry soit total soit water-fited
i ype bulk density, porosity, porosity, __soltype bulk density, porosity, porosity, soil type buik density, porosity, porosity,
5/ ok Sot \E i s [ Lookup Sofl ! pﬂB n® a,° i Lockup Soit WX phc n® 8.5
i faAmeers ) {giom’™) {unitiess} {cmyem) | Faametes ) {giom™ (unitiess) {emiom®y | Peametes | {g/em) {unilless) {emiom?)
[ Sit | 1.49 | 0438 [ o3 1] C [ 1.43 | 0.450 | 0215 | [@ ] 1.43 | 0453 | c215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soit-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg.
floor pressure floor floor space seam crack air exchange OR
thickness, diffgrential, length, width, height, wiclth, rate, Leave blank to calculate
Losaci AP Lg Wg Hg w ER Qs
{om} {glom-s?) {cm} {cm} {cm) {cm} (1/h} o wmy
[ 20 ] 40 | 4600 | 1565 730 [ 0.1 ] 0.72
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncartinogens, duration, frequency, carcinogens, noncarcincgens,
ATe Afue ED EF ™R THQ
(yrs) {yrs) {yrs) {daysin) {unitless) (unitless)
| 70 | 25 ] 25 [ 250 106068 1

1,1-DCA - industrial - Slab

Used 2o calculate risk-based
groungwater concentration,

Page 1of 4
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
faw constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference refarence the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, cone.,
D, D, H Th AH,p Ts T Koo s URF RfC
(em¥s)  (em%s)  (atm-m¥mol) (°C) (cal/mol) (°K) (°K) (em®/g) (mg/l)  (ug/m%"  (mg/m%
| 7.42E-02 | 1.05E-05 | 5.61E-03 | 25 6,895 [ 33055 ]  523.00 [ 3.16E+01 | 5.06E+03 | 0.0E+00 | 5.0E-01 |

1,1-DCA - Industrial - Slab

Page 2 of 4 1/31/2007



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stralum A Stratum A Totat Air-filled Water-fillad Floor-
Source- soil soil 50t effactive 50i 50 soil Thickness of  porosityin - porosity in porosity in wali
Exposure building air-fitled air-filled air-filled total fluid intrinsic relative air  effective vapor capillary capiliary capillary capifiary seam
duration, separation,  porosity, porosity, porosity, saturation, permeabitity, parmeability, permeability, zong, zone, zone, zone, perimetar,
T LT gaA 9aB Hac Sle k| kfn kv ch ey ea.cz ew‘cz X«:v’ack
{sec) (cm) {er’em®  (em¥em®) (em’em®) {om®/em™) {cm?) {cm?) {erm’) {cm) em%em®  em¥em®  (em¥em?) (cm)
| 7.88E+08 | 580 | o289 [ Gcea4 | 0.244 ] 0.307 | 2.83E-00 [ o7 [ 226608 | 6818 | 06439 [ 0080 | 0348 | 12,330 |
Area of Stratum Siratum Stratum Capillary Total
enclosed Crack- Crack Erthalpy of Henny's law Henry's law Vapor A B C zone averall
Bidg. space to-total dapth vaporization at constant at constan! at viscosity at effective effective effactive oifective effective Diffission
vertifation below arga below ave, groundwater  ave. groundwater  ave. groundwaler ave. soil diffusion diffusicn diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, temperature, femperature, coefficient, coefficiant, cosfficient,  coefficient, coefficient, length,
Qbui\diﬁg Ag n Zomek AH g Hyg Hies H1s DE”A Deﬁa Qﬁuc Deffcz Da”? Ly
{em's) (em®) (unitloss) (cm} (cakimoh {atm-m’/mol) {unitiess) {glem-s) {em’fs) {cen’ls) {em’/s) {crméfs) (ems) (em)
{ 1.0SE+06 | 757E+06 | 1.69E-04 | 30 ] 7417 ] 3.32E-03 ] 1.41E-01 | _178E-04 | 428E-03 | 0.0OE+00 | O.00E+00 ] 1.40E.04 | 056604 | 580 ]
Exponent of infinite
Average Crack aquivalent sourCce Infinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peciet attenuation bidg. risk Reference
length, conc., radius, inte bidg., coefficient, crack, number, coefficient, conc., factor, congG.,
I“‘ﬂ Csnurce rcrack Os,oi# Dcrack Ac!ack exp(?eﬁ) o Chuﬁqu URF H!C
{cm) {rg/m™) {cm) {cm'fs) {cm?/s} {em?) {unitiess) {unitless) (/) (ug/m?)* {rg/m"}
i 30 | 141403 | 010 [ 8.33E+01 | 4.98E-03 ] 123E+08 | 1044137 | 103E06 | 146E-02 1 NA [ seect |

END

1,1-DCA - Industrial - Slab Page Gof 4 1/31/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:;
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
cone., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., 5 conc., carcinogen noncarcinagen
{ng/L) (ug/L) {(ng/L) {ug/l.) (ug/L) (unitless) {unitless)
{ NA ! NA | NA | 5.06E+06 | NA ] | NA [ 20E05 ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE BESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
’;0 IIEND!I

END |

1.1-DCA - Industrial - Slab Page 4 of 4 1/31/2007



GW-ADV
Version 3.1; 02/04

Reset o
Defauits

YES
OR

DATA ENTRY SHEET

CALGULATE RISK-BASED GROUNDWATER CONGENTRATION (enter X" in "YES* box}

1

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. beiow)

ENTER ENTER
Initéal
Cherrical groundwater
CAS No. cong.,
{numbers only, Cw
no dashes) gLy Chernical
| 7asa TTERE01 | | 1 1-Dichloroethylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to valoe of Ly (cell G2B) Soil
Average below grade Thickness Thickness stratum A User-defined
soilf to bottom Depth Thickness of ol of sait Seit 808 stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SC8 sof type s0it vapor
temperature, space floor, to water table, | stratum A, (Enter value or 0} {Enter value or 0) dirgatly above soit type {used to estimate OR permeability,
Te L Lawr hy fig he water table, directly above scil vapor K,
{"Cy (cmm) (cm) {om) {om) {cm) (Enter A, B, ot C) water table permeability) (cm)
{ 13 [ 3 [ 610 10 G I g A ! Sit. S |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratom B Stratum B Stratum B Stratum C Stratum C Stratum G Stratum C
hd SCS soil dry soll total soil water-filed SCS soil dry soit total soff water-filled 8C8 seil dry scll total sofl water-filed
_soittype bulk density, porosity, porosity, soil | bulk density, porpsity poroshy, soit type bk density, porosiy, porosity,
{ Lookup Soif } i n* [N Lookup } oy n® 8,7 L Lookup Soif i n® 8,°
| Paters {glem’) tnitiess) (oo [ Parameters iglem®) funitless) (erm’fem’) Faramerers gler) {uritless) emerm?)
I SiL I 1.4 i 0.439 [ o1 1§ [ i 1.43 0.458 ] 0.215 I [ I 1.43 | 0.459 | 0.215 ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
d space Sail-bldg. space space Enclosed Fteor-wall Indoor fiow rate into bldg.
floor pressure Hloor floor space seam crack air exchange OR
thickness, differentiat, length, width, height, width, rate, Leave blank 1o calculate
Lerack AP ia Wy Hg W ER Qs
{emy {g/em-s) (erm) {cm) {cm) (e {1 e gm
I 20 [ a0 I 4600 | isea | 730 I 0.1 072 ]
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Targat Target hazard
time for time for Exposure Exposure risk for cuotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, nencarcinegens,
AT, ATy ED EF TR THQ
{yrs) {yrs) {yrs) (daysiyr) (unitless) {uniless)
i 70 | 25 i 75 1 250 1.0E-06 I 1

1.1-BCE - Industrial - Slab

Used to calculate risk-based
groundwater concentration.

Page 1of4
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Uni¢
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water,  temperature, temperature,  boiling point, point, temperature, coefficient,  solubility, factor, conc.,
D, D, H Tr AH, Ts Te Ko S URF RfC
(em/s)  (cm®/s)  (atm-m®/mol) (°c) (cai/mol) (°K) (°K) (em/g) (mgl)  (ug/my)’  (mg/m)
[ 9.00E-02 | 1.04E-05 [ 2.60E-02 | 25 i 6,247 | 30475 | 576.05 | 5.89E+01 | 2.25E+03 | 0.0E+00 | 2.0E-01 |

1,1-DCE - Industrial - Slab

Page 2 of 4

1/31/2007



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Biratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soit soil S0l effective 50 s0il soil Thickness of  porosityin  porosity in porosify in wall
Exposure buitding air-filed air-filed air-filled fotat fluid intrinsic refative air  effective vapor capiilary capillary capiliary capillary seam
duration, saparation, porosity, porosity, porosity, saturation, parmeability, permeability, permeability, Zone, zone, zone, zane, perimeter,
T Ly QRA gﬂa 9aC Sie . ks kig Ky ber ez 8.0z By ez Kerack
(sec) {cm) fem®em®  fomiom® {em¥em®) (erm*fem®) {em®) (em?) {cm?) (em) {emiiem®)  (emfem® cm¥em?) {em)
[ 783F:08 | 8580 1 0.259 ] 0Oo24d | 0.244 i 0.307 i 2.83E-09 [ o798 | 208E0G9 | 6818 | 0433 | 0080 | oa@ds | im0 |
Area of Stratum Stratum Stratum Capillary Totat
enciosed Crack- Crack Enthalpy of Henry's faw Henny's iaw Vapor A B C zong overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effectiva effective effective effective Diffusion
veniilation below area below ave. groundwater  ave. groundwater  ave, groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, femperature, temperature, coefficiert, coefficient, coefficient,  coefficient, coefficient, length,
Qpuiding Ag b Zovack AH, rg Hyg Hig Prs oy %4 D™ D B Ly
{erm’is) {em?) {unitigss) {cm) {cal/mal) (atm-m*/mol} (unitless) {glom-g) {em®/s) {cm®s) {em®is) (em®/s) {em®ss) {erm)
[ 1o5Es08 | 757E+06 [ 1.636-04 | 30 6,373 | 1,B6E-02 | 7.06E-01 i 176E-04 | SZ0E08 | Q00E:00 | 0.00E+00 | 1.58E-04 | 1.09E-03 | 580 |
Exponeant of Infinite
Average Crack equivalent source infinite
Convaction Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Arga of Paclet attenuation bleg. risk Referance
length, conc., raclius, into bldg., coefficient, crack, number, coefficient, conce,, factor, cone,,
Ly Courte Fermek Qson Dk Acrack exp(Pe') o Chuding URF RIC
{em) {pg/m (cm) {em®/s) (cm?/s) {em?) {unitless) {unitless) {ug/m®) {ig/m%’ (mg/m®}
{ 30 | 883E+03 | 010 | B.33E+01 | 520E-03 | 1236+08 | 9BIE+1i2 | 118E-05 | 1.02E01 | NA HEEI
1,1-DCE - Industdal - Slab Page 3of 4 1/31/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor indoor Risk-based Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conce., groundwater  solubility, groundwater indoor air, indoor air,
carcinogen nohcarcinogen cone., S conc., carcinogen noncarcinagen
(ug/L) {rg/L) (ng/l) (ug/L) {(ug/L) (unitless) (unitless)
| NA [ NA { NA | 2.25E+06 | NA ; | NA |  3.5E-04 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
TO "END"

END |
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GW-ADV

Version 3.1; 02/04

Reset to
Defauits

|
|
i
|

MORE
&

MORE
L2

MORE
v

MORE
¥

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter X" in "YES" box)

1

YES

OR

DATA ENTRY BHEET

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER GONCENTRATION {enter "X" in *YES" box and initiaf groundwater conc. below)

1,1.1-TCA - Industrial - Slab

ENTER ENTER
Initial
Chernicat groundwater
CAS No. oong.,
{numbers only, G
no daghes) (nal) Chemical
| 71556 § 1.28£401 | ] 1,1,1-Trichicroethane
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Taotals must add up to vatue of Ly, (cell 528) Solt
Average below grade Thickness Thickness stratum A User-defined
soilf 10 hottom Depth Thicknass of sail of soif Soit jalo] stratum A
groundwater of enclosed balow grads of soil stratum B, stratum G, stratum 5Cs s0i type soil vapor
temparature, space Hloor, to water table, | stratum A, (Enter value or 0}  (Enter value or 0) directly above soif type {used to estimate Of parmeability,
Ts ie Lyr h, fig he water table, directly above scil vapor k,
{°C) (cm) (cm) {crm) {cm) (cm) {Enter A, B, or C) water lable permeability) {cm?)
{ 13 | 36 t 810 810 | i 0 A | SiL SH. ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Straturmn B Stratum B Stratum B Stratum G Stratum C Stratum C Stratum C
8C8 soil dry soil total soll water-filed 5CS soil dry solf total soll water-filled 8CS sail dry sail total solf water-filled
soit type bubk density, porosity, porasity, soll type bulk density, porosity, porosity, 5ot type bk density, porosity, porosity,
Lookip Soit p!,'“ n* GWA Lookup Soit g;ba n® 0w8 Lookup Solf pbc n® OWC
Pa[.?T?fers (gfcma} {unétless) (cm"fcma} Parameters (g.’cmss {unitless) ({:mgﬂ'CTHR) Parametars {gjcma] (unétiess) (cms,’(:ms)
| SiL ] 1.49 i 0.439 [ Toxa T [ 1.43 0.453 ] 0215 | [ [ 143 ] 0.459 [ 0215 |
ENTER ENTER £NTER ENTER ENTER ENTER ENTER ENTER
E£nclosed Enclosed Enclosed Average vapor
space Soi-bldg. space spacs Enclosed Floor-wall Indoor flow rate into bldg.
floor pressure fioor floor space seam crack @i exchange OR
thickness, differantial, length, width, height, width, rate, Leave blark to calculate
Leceac AP ls Wy Hg w ER Qyon
{cm} {glem-s%) {cm} {cm} {om) (cm} {1/} {Ldm)
[ 20 40 I aeoc [ 1565 | 730 0.1 072 ;
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazarg
tirne for time for Exposure Exposure risk for quetient for -
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noacarcinogens,
ATe ATy ED EF TR THQ
{vrs) {vrs) {yrs) (daysiyr) (unitiess) {unitless)
| 70 [ 25 ] 25 [ 250 1.0E-08 H 1
Used to caloulate Hsk-based
groundwater concentration.
Page 1 of 4 312007



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater,  temperature, temperature, bailing point, point, lemperature, cosfficient, solubility, factor, cone,,
D, D, H Tr AH, g Ty Te Ko S URF RiC
(cm®/s) (em?s)  (atm-m¥mol) {°C) {cal/mol) (°K) (°K) {cm®g) (mg/L) (ng/m™" (mg/im®)
| 7.80E-02 | 8.80E-06 | 1.72E-02 ] 25 [ 7,136 | 34724 545.00 | 110E+02 | 1.33E+03 | 0.0E+00 | 2.2E+00 |

1.1,1-TCA - Industrial - Slab Page 2 of 4
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INTERMEDHATE CALCULATIONS SHEET

Stratum A Stratum B

Stratum © Stratum A Stratum A Stratum A Stratum A Total Air-flled Water-filled Floor-
Sourte- soil s0it soil affactive soil soil 50il Thickness of  porosity in porosity in porosily in wall
Exposure building air-filled airfilled air-filed total fluid intrinsic relative air  effective vapor capiliary capilary capifiary capillary seam
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability,  permeabitity, EON8, one, zone, zone, perimeter,
T Ly eaA Gaﬂ gac Sie ki Koo K, Lo Ay Bace Buwez Kerack
(sec) {cm) (cmsz’cms} {em¥fem®) (em*fem®) (cmalcmS} {em®) fom’) {em®) {em) (cmalcmB) (cmsfcma} {cmalcma) {cm)
| _7.885+08 | 580 1 0259 | 0244 | 0,244 i 0.307 | 2.83E-09 i Oves | 22E00 | 68.18 [ 0439 [ 0080 | 0348 1 12330 |
Area of Stratum Stratum Stratum Capillary Tolal
enciosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A 8 C zone overall
Bldg. space to-total depth vapaorization at constant at constant at visgosity at effactive effective effoctive effective effactive Diffusion
ventilation below area below ave. groundwater  ave. groundwaler  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperatura, temperature, ternperature, tfemperature, coefficient, coefficions, coefficient,  coeflicient, coefficient, length,
Qhundm_q Ag A Zcmck AHV,TS Hyg H‘TS Hrs DE“q Qeﬁa {)eﬁc Deﬁcz De"T Ly
(ormi™/s) {em?) {unitless) (em) {calimof) (atm-m®/mol) {unitiess) (glom-s) (ermis) {em’/s) {em'ls) (em’fs) {cm?/s) (em)
1 _1.08E+06 | 7.57E+06 | 1.63C-04 | EI 7,853 [ 9.84E-03 I 4 19E-01 [_176E-04 | 450E03 | 0.00E+0C | 0.00F+00 | 1.38E-04 | 985804 | &80 |
Exponent of Infinite
Average Crack equivalent souCe Infinite
Convection Source vapor effective foundation indocr SOUICe Linit
path vapor Crack flow rate diffusion Area of Paclet attenuation bldg. risk Reference
fength, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., factor, conc,,
Ln Csource {crach Osoa! Dcrack Acrack exp(g’e!) o Cbuﬂd\na L}RF F"C
{om) (ug/m®) {em) {cm®is) {em®is) {em) (unitless) {unitiass) {ug/m®) ug/m™y! (mgim?)
[ 30 [ sesk+03 T 010 [ 833E+01 | 4 80E-03 | 1.23E+03 | 235E+130 | 103E05 | 6540E0D2 | NA [ 228:00 |
END
1,1,1-TCA - Industrial - Siab Page 3of 4 1/31/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor indoor Risk-based Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., cong.,, groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S cong., carcinogen noncarcinogen
(rgiL) {ng/L) (Ho/L) (ng/L) (ug/L) (unitiess) (unitless)
| NA i NA | NA | 1.33E+06 | NA | | NA | 17E-05 ]

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
TO "END"

END |

1,1,1-TCA - Industrial - Slab Page 4 of 4 1/31/2007



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X in *YES" box)

GW-ADY
Version 3.1; 02/04)
e I —
Reset to { oR
Defaults i CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONGENTRATION {enter "X” in "YES" box and initial groundwater conc, below)
ENTER ENTER
Initiat
Ghemicat groundwater
CAS No, conc.,
(rumbers only, Cw
no dashes) wol) Chemical
[ 7os T 500E+00 | | 1.1,2-Trichloroethane 1
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of L,y (cell (G28) St
MORE Average below grade Thickness Thickness stratum A User-defined
¥ soil/ o bottom Depth Thickness of soil of soif Soit 5C8 stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stralum 8Cs soil type sof vapor
temperature, space Hoor, towater table, { stralum A, (Enter value or 0)  (Enter value or 0} dirgctly abave soil type {used to estimate OR perrneability,
Te Le Ly hy hg fie water table, directly above soil vapor k,
{°C) (cmy {om) {em} {em) {emy {Enter A, B, or C) water table permeability} fom)
[ 13 ] 30 | 510 610 0 i A SIL SIL ]
ENTE# ENTER ENTER ENTER ENTER ENTER ENTE# ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum € Stratum C
¥ 508 soff dry sail total soil water-ilieg 8C5 SOif dry s0il total soit water-filed 8CS8 soif dry soil total soil watar-lified
8o - bulk densiy porosiy, paorosity, soff type bulk density, porosity, perosity, __ soiltype bulk density, perosity, perosity,
[ LookupSal et nt 8" [ Lookup S0t el nt a2 Lookup Sof on° n® a7
L Pammerars J {giom®™) (umitioss) fomiiem®) | Parameters {glom’} (unitiess) {om¥jom®y | Feremetes ) (gfer) {unitless} {omPem’y
I SiL .49 I 0.439 I o018 C 143 ¢.459 | 0.215 [ G | 1.43 | 0459 o215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
Y space Soik-bldg. space space Enclosed Floar-wall indoor flow rate into bidg,
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank o calculate
Lren AR Lg We Hy w ER Qion
{em) {glem-s?) {cm} {cm) {em) {cm) {1t} (i/m)
I 20 40 [ 480 [ w565 [ 730 ] 0.1 0.72 i
MORE ENTER ENTER ENTER ENTER ENTER ENTER
L4 Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT ATy ED EF TR THQ
{yrs) {yrs) {yrs) (daysiyr} (unitiess} {unitless)
| 70 I 25 I 25 | 256 1.0E-06 { 1

1,1.2-TCA - Indusisiat - Slab

tsed to calcutate risk-based
groundwater concentration

Page 1of 4

131/2007



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water Tisk Reference
in air, inwater, temperature, temperature,  boiling point, point, temperature, coefficient,  solubility, factor, conc.,
D, Dy H Ty AM, Tg Te Koo S URF RiC
(cm?/s) (cm?/s)  (atm-m%mol) (°C) (cal/mol) (°K) {°K) (cm®/g) (mgll) _ (ug/m®'  (mg/m®)
[ 7.80E-02 | 8.80E-06 | 9.11E-04 | 25 | 8,322 | 386.15 ] 602.00 | 501E+01 | 4.42E+03 | 1.6E-05 | 0.0E+00 |

1,1,2-TCA - Industrial - Slab Page2of 4 1/31/2007



Stratum A Stratum B

Straium C

INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum A Stralum A Stratum A Total Airfilted Water-filled Floor-
Source- soil soil 50 effective 50il soif soil Thickness of  porosityin  porosity in porosity in wall
Exposure bulding air-filled air-filled air-fitied total fuid intrinsic relative air effective vapor capillary capitiary capillary capittary seam
duration, saparation, porosity, porosity, porosity, saturation, permeability, parmeability, permeability, one, zone, 2ene, zone, perimeter,
T LT GaA BEB ﬂac Sfe k% qu kv l-cz ey Ba,cz gw.cz xcral:x
{sec) (cm) {em¥em®)  (em¥om) (erm’fom®) {cmem’) {emd) {om’) {cm®) {cm) (cm*em®  (emem®  (em¥em® {om}
_7.88E+08 | 580 | 0256 | 0244 ] 0244 | 0.307 | 2,83E-09 I ores | 228E09 | 68418 | 0439 | 0090 | 0340 | 12330 |
Area of Stratum Stratum Stratum Capillary Totat
enciosed Crack- Crack Enthaipy of Henry's law Henny's law Vapor A B c zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
vertilation below arga below ave. groundwater  ave. groundwater  ave, groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, termperature, {femperature, temperalure, coefficient, coefflcient, coefficient, coefficient, coefficient, length,
Quiing Ag n Zerack Aty yg Hyg H'sg s D™ o, ¥, D™, o'y by
(em/s) {em®) {unitless) (cm} {calfmol) {atm-m*/mok) {unitiess) (g/em-s) (cmi/s) {cm'/s) {cms) {emis) (cm®/s) {cm)
[ 1.08E+06 | 7.57E+08 | 1.53E-04 ] a | 9,540 | 4.64E-04 I 1.97E-02 [ 176604 | 451E03 | COOE+00 | 0.00E+00 | p0AE-04 | 1.30E.03 | 580 |
Exponent of Infinite
Average Crack equivalent soUrce Infinite
Convestion Saurce vapor effective foundation indeor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldkg. fisk Reference
length, cong., racius, into bidg., coefficiens, crack, number, coefficient, cone,, factor, conc.,
Lp Csource Tomek Qﬁwl Dma(;k Acr.‘mk EXD{PE'} & Cbznﬁqu URF RfC
{om) {ug/m? {cm) {om%/s} (cms) {cm?) {unitless) {unitless) {g/m®) {ugim®y’ {mg/m’}
| 30 | 987E+01 | 010 [ B.33E+01 | 4.51E-03 | $ 2aE403 [ 1a4sEs130c | 1.34E05 |  1.32E-03 | 1.8E-05 | NA ]
1,1,2-TCA - indusirial - Slab Page 3of 4 1/34/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
indoor Indoor Risk-based Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen
{rgit) (ng/L) (pg/L) {ng/t) (ngiL) (unitless) {unitiess)
| NA | NA | NA | 4.42E+06 | NA | [ 52600 | NA |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN
TO "END"

END |

1,1,2-TCA - Industrial - Slab Page 4 of 4 1/31/2007



GW-ADV
Version 3.1, 02/04

Reset to
Defauls

LNT——

YES

I

oR

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter X in "YES® by

MORE
L4

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

MORE
¥

MORE
W

MORE
¥

ENTER ENTER
Initial
Chemical greundwater
CAS No. cone.,
{numbers only, G
no dashes) gy Chemical
[ 7as | so0ka00 | | Benzene |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Deapih Totals must add up to valug of Ly, {calt G28) Soil
Average below grade Thickness Thickness stratum A User-defined
soil! o bottom Depth Thickness of soif of sail Sail SC8 stratum A
groundwater of enciosed below grade of solf stratum B, stratum C, stratum 568 soif type soif vapor
temperature, space fioor, fo water table, | stratum A, (Enter value or &) {Enter value or 0) directly above soil typa (used ta estimate OR permeability,
Ts e Lwr by hg hg water table, directly above sofl vapor i,
{'C) {cmy {cm} {om} tom) {em) {Enlar A B, or ©) water lable permeabifity} {cm®)
[ 13 ] 30 [ 610 610 | 0 | 3 A [ Sl SiL ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratumn A Stratem A Stratum B Stratum & Stratum B Stratum B Stratum G Stratum C Stratum G Stratum G
SC8 soil dry soif total soil water-fifled G5 soil dry soif total soff water-filled 8CS sail dry sail total soff water-filled
Solitype bulk density, porosity, porosity, . soll type bulk density, porosity, porosty, soittype bulk gensity, porosiy, porosiy,
Lookup Soit J . n* a, [ Lookup Soit op° n® [ Lookyp Sof pbc n® [
Paraine(ers (glcmB} {unktEess) (Cmal,cms) Parameters (gicm3) (unEt!ess) (cmﬁlcm‘“) Parameters ) {gﬂ'Cma) (uniitess) (szlcms)
[ SIL | 149 [ 0439 HIEEE C [ 143 [ 0.459 I 0215 ] [ | 143 [ 0.459 | 0215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enciosed Enclosed Enclosed Average vapor
space Suil-bidg. space space Enclosed Floor-walt indoor flow rate indo bidg.
ftoor pressure fioor flcor space seam crack air exchange OR
thickness, differential, tength, width, height, widlth, rate, Leave blank to calcutate
- AP e We Hy w ER Qo
{cm) {glom-57) {cm) {crm) {em) fom) (1) {Um)
[ 20 I 40 [T4600 | 1e65 ] 73 I 0.1 I 072 ]
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Avaraging Targat Target hazard
tirme for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, GaIciNogens, noncarcinogens,
AT AT ED EF TR THQ
{yrs} fyrs} {yrs} (daysiyr) {unitlessy {unitless)
| 70 [ 25 | 25 [ 280 10606 1

Benzene - Industrial - Stab

{Jsed to caleuiate risk-based
groundwater concentration.

Page 1of4

13172007



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, D,, H Th AM, Ts Te Koo S URF RfC
cm¥s)  (om¥s)  (atm-m%mol) (°C) (cal/mol) (°K) (°K) (cm®/g) (mg/)  (pg/m’)"'  (mg/m?)
{_8.80E-02 | 9.80E-06 | 554E-03 | 25 ! 7,342 1353241 56216 | 5.89E+01 | 1.79E+03 | 7.8E-06 | 3.0-02 |

Benzene - Industrial - Slab Page 20f 4
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum G Stratum A Stralum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective s0i! soll soil Thickness of  porosityin porosity in porosity in wall
Exposure building air-fited alr-fitled air-filled fostal fhuid intrinsic refative air  effective vapor capiflary capillary capillary capillary seam
duration, separation,  porosiy, poTosiy, porosity, saluration, permeability, permeahility, permeability, zone, 20N, zong, Z0Na, perimatar,
T {-T naA eaa E}ac Sle k‘r kru f"v ch ncz ea‘cz G‘W,cz X(:fack
(se0) ey fomom’) (erlom) _(omiom’) {om’lom’) (em?) o) (em®) em) fetiem®) oo’ em¥om’)  em)
[ 7s8sE+08 | Ba0 | 0259 [ 0.244 0.244 | 0.307 | 2.83E-09 i 0798 | o2eE09 [ 68.18 | 0439 0080 [ 0349 | 12330 |
Area of Stratum Stratum Stratum Capiflary Total
enclosed Crack- Crack Enthaipy of Henry's law Henry's law Vapor A B C zone ovarall
Bldg. space to-total depth vaporization at constard at constant at vistosity at eftective effective effective effective effective Diffusion
ventilation below ares below ave. groundwater  ave, groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diftusion diffusion path
rate, gratie, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,  coeflicient, coefficient, length,
O!:uildznc; Ay n Zorack AH,5g Hrg Hyg HERS DR?SA D“‘"B De"c Dﬁncz DMT Ly
{cmis) {cm?) {unitless) (em) {cal/mol) {atm-m*/mol) {unitless) (gfcrm-s) {om?/s) (cm®is) {cm’/s) (em®is) {em’ls) {omy
{__1.0SE+06 | 7.57E+06 | $5at.0d4 | 30 8,081 | 3.12E-03 i 1.33F.01 [ _178E-04 [ BOSEG3 | O0.00E+00 | O.00E400 | 1.64E-04 | 1.12E-03 | 58O
Exponent of Infinite
Average Crack ecuivalent s0UrCa Infinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg, risk Reference
length, SONG., radius, into bldgy., coefficient, crack, rumber, coefficient, cone., tactor, cONG.,
%-9 Csource Torack Osuil chack Acrack GXP(PQ') o Cbui?d‘mg URF RIC
{em} (ugrm™) {em} (cm’ls) {om¥is) {em®) {Unitless) {unitiess) (ug/m®) (gl (mgim®)
[ 30 | 885E+02 | 010 | 8.33E+01 | 5.08E-03 [ 120E+03 | 344E+115 | 1.18E05 | 7.87E-03 | VBE-08 | BOE0Z |
END
Benzene - Industrial - Slab Page 3of 4 1/31/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
indoor Indoor Risk-based Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conge., conce., groundwater  solubility,  groundwater indoor air, indoor alr,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen
(ng/L) {rg/L) (gL} (HglL) {ug/t) (unitless) (unitless)
| NA | NA | NA | 1.79E+06 | NA | [ 15E08 | 18E-04 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
TO "END"

END |

Benzene - Industrial - Slab Page 4 of 4 1/31/2007



GW-ADV

Version 3.1; 02/04
Reset to
Defaults

T

MORE
¥

MORE
L

MORE
L

WMORE
¥

PCE - Industrial - Slab

DATA ENTRY SHEET

CALGULATE RISK-BASED GROUNDWATER CONGENTRATION (enter "X” in "YES" box}

YES
OR

— ]

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION {enter X" in "YES® hox and initial groundwater cone. beiow)

ENTER ENTER
initial
Chemical groundwater
CAS Nao. conc.,
{numbars only, Cw
no dashes) (gL} Chernical
T f Tetrachloroathylene {
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
(epth Totals must add up fo value of Ly {call G28) Seil
Average below grade Thickness Thickness stratum A User-defined
SOHf 1o bottom Depth Thigkness of soit of sail Soll SCS stratumn A
groundwater of enciosed below grade of soH stratum B, stratum G, stratum 5C5 soil typa s0it vapor
temperature, space Hoor, to water table, stratum A, (Enter value or 0 {Enter value or 0) directly above soil fype {used to estimate OR permeability,
Te Le Loy hy hg he water table, directly above sofl vapor k,
{"C} {om) {cm) {crm) {cm) {om) (Enter A, B, or C} water table permeability) (e
| 13 i 0 ] 610 8i0 | 0 i i A i St i | f
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum 8 Btratum 8 Stratum B Siratumn © Stratumn © Stratum C Stratum C
8C8 soil dry solf total soll water-filled soit dry soif fotal soil water-filked 8Cs 50l dry solf total soit water-filled
_ soittype bulk density, porosity, porosity, bulk density, porosity, porosity, ___soiltype bulk density, porosity, porosity,
I( Laakup Soit 0" n 8, oy’ n® 8,” Lookup Soil pr,c n® #,°
| Paamers {glom®) {unitless) {cm'fem®) tg/om®) {unitiess} {cm’fem’ Paramators {giem’y (unitless) {emem’)
| SIL i 1.45 ] 0439 [ o1 i [& i 143 ] 0.458 i 0215 [ C I 143 i 0450 | 0215 %
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soll-bldg. space space Enciosed Floor-wal Indoor flow rate into bldg.
fioor pressure fivor Hoor space seam crack air exchange CR
thickness, differantiat, length, width, height, widlth, rate, Leave hlank o calcutate
LI— AP [ Wg Hg w ER e
{em) {glem-s7} {em) (cmy (e} fom) {1/} Lim
[ 20 ] 40 [ 4600 T 1565 1 730 | [ I 0.72 ]
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for fime for Exposure Exposure risk far quotient for
carcinogens,  noncarchnogens, duration, frequency, carcinogsns, noncarcinogens,
AT ATy £0 EF TR THQ
{yrs} (yrs} {yrs) {taysiyn {unitless) (unitless)
[ 70 | 25 I 25 I 250 1008 | 1

Used to calculate risk-based
groundwater concentrafion,
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater, temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, cone.,
D, D.. H Th AH, Ts Te Koe S URF RfC
(cm®s)  (cm®/s)  (atm-m"¥mol) (°C) (calimol) (°K) (°K) (cm’/g) (mg/)  (ug/m®)'  (mg/m®)
| 7.20E-02 | 8.20E-06 | 1.84E-02 | 25 ! 8,288 139440 62020 [ 1.55E+02 | 2.00E+02 | 5.8E-07 | 6.0E-01 |

PCE - Industrial - Slab Page 2 of 4 1/31/2007



Stralum A Stratum B

Stratum C

INTERMEDIATE CALCULATIONS SHEET

Stratum A

Stratum A Stratum A Stratum A Total Air-filled Water-fitlad Fiaor-
Source- 50t s0il soil effective s0oi! s0il soll Thickness of  porosityin  porosity in porosity in wall
Exposure building air-filled air-filled air-filled total tuid intringic relative air effective vapor capiilary capillary capillary capiliary SeaMm
duration, separgtion,  porosity, porosity, poresity, saturation, permeability, permeability, parmaability, zong, Zone, zone, zone, parimeter,
T LT aaA gaB gac Sle ki krn kv Lr.z ncz Ga,cz nw‘(:z xcfack
(sec) {cm) fem¥em®)  (omem™ tem®em’) (cm®em?) {em?) {cm®) {fom®) {erm) em¥em®)  femiem®)  (om¥om® (cm)
[ 788E+08 | 880 | 0250 | 0244 ] 0.244 [ 0.307 [ 2.83E-09 | o798 T 226k-08 | 6818 | G438 | 0090 [ 0345 | 15930 ]
Area of Stratum Stratum Stratum Caplliary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B c zone overal}
Bidg. space to-tolal depth vaporization at constant at constant at viscosity at effective effective elfactive effective effective Diffusion
ventilation below area beiow ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temparature, temparatiura, temparature, temperature, cosfiicient, coefficient, coefficient,  coefficient, coeflicient, length,
Chuiding Ag n Zovach AH, 1g Hyg Mg Uyg DG"A Dg“ﬁ De"(: Dgucz DE«T Ly
(am®/s) {cm?) (urdtiess) {om) {cal/mal) {atm-m®imal) {unitless) (g/em-s) (em®/s) {cm®/s) (em’fs) (cm®is) (cm’/s) {cm)
| _105E+06 | 7.57E+06 | 1.6aE.04 | 30 | 9,623 i 9.35E-03 | 3.98E-01 | 176E-04 [  4396E-03 | ODOE+00 | O.00E+00 1 108E04 1 BASE-04 | s80 ]
Exponent of Infinite
Average Crack equivalent source tnfinite
Convection Sourge vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet altenuation bldg. risk Retference
length, cone., radius, into bidg,, coetficient, crack, number, coefficient, cone.,, factor, cone.,
LD C%urce Terack Qsc‘»l Dcrach Accack L xp{Pe'} o Chuiﬂqu URF RIC
ey {ug/m®) cm) (cm®/s) (eri®fs) {om?) {unitless) (unitless) {ug/m®) tug/m®’ (mg/m’)
! an [ 199E+03 | 010 [ 833EM01 | 418603 | 123608 | 170E+141 | G63E-08 P 192E02 [ 88EQ7 | GOE0Q1 |
PCE - Industrial - Stab Page 3 of 4 13172007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
incremental Hazard
Indoor indoor Risk-based Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen noncarcinogen cone., S conc., carcinogen noncarcinogen
{ug/L) (ng/L) {ng/L) {ug/L) {ng/L) (unitless) {unitless)
[ NA [ NA | NA I 2.00E+05 | NA | | 27609 | 22E05 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
TO "END"

END |

PCE - Industrial - Slab Page 4 of 4 1/31/2007



GW-ADV
Version 3.1; 02/04
E Reset to
{

Defaults

YES

I

OR

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter *X* in *YES" box)

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONGENTRATION {enter "X" in "YES" box and initial groundwater conc. below}

ENTER ENYER
irdtial
Chemical groundwater
CAS No. cone.,
{numbers anly, G
no dashes) ngll) Chemical
[ “7e0is TT00Ew0t | ] Trichioroelnylene ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of L, {cell G28) Soil
MORE Average befow grade Thickness Thickness stratum A Usar-defined
+ soilf to bottom Depth Thickness of soit of soif Soif 8C8 stratum A
groundwater of enciosed betow grade of soif stratum B, stratum C, straturm 8¢S soil fype soil vapor
termnperature, space floor, towater table, | stratum A, (Enter value o1 0)  (Enter value or 03 directly above soll type {used lo estimatg QR permeabiity,
Ts Le Lt fa hg by water table, directly above soif vapor K,
°C) {cm) {cm) {cm) {cm) {cm) {Enter A, B, o7 C} water table permeability) (em?)
| 13 i a0 ] 610 610 i i H 0 A SiL S | f
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratumn A Stratum A Stratum A Stratum A Straturn B Stratum B Stratum B Stratum B Stratum £ Stratum € Stratum C Stratum C
¥ 5C8 soit dry solf fotat soll water-filed 5CS S0 dry soff fotat scll water-fited SC8 soil dry soll total scil water-filled
_soitype butk density, porosity, porosity, soil type bulk density, porosity, porosity, .ol type pilk density, porosity, porosity,
Lookup Soil P’ r? 8} Lankup Scil? i n® a,? [ Lookup Soil P n® 4,7
F’a;amﬂf‘rfm (gfcmi) (uniﬂess) {Cmalcma) Parametars (Q/Cma) (unitless) (cmﬂ,fcma} Paramsters (gfcma} (aniiless) (cm"fcm‘?)
| SIL | 1.49 I 0.439 [ o018 ] C I 1.43 | 0.459 I 0.216 [ C | 1.43 [ 0459 i 0.215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
¥ space Soit-hidg. space space Enclosed Floar-wall indoor flow rate into bidg.
Hloor pressure floor floos space seam crack air exchange OR
thickness, differendial, langth, width, height, width, rate, Leave blank to calculate
| E— AP Li We He W ER Qsest
{cm} fgicm-s7) (cm) {cm} {cm) (cm) {1/h} {Limy
[ 20 [ 40 [.a800 1 865 ] 730 | 0.1 [ 0.72 ]
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Avaraging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, Carcinogens, noncarcinogens,
AT ATwe ED EF TR THQ
fyrs) fyrs} {yrs} (daysiyry {unitiess) {unitless)
i 70 | 25 | 25 | 280 1.0E-06 i 1

TCE - industrial - Slap

tsed to calcutate fisk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
D, D, H Th A,y Ta Te Koo 8 URF RiC
(em*s)  (cm®/s)  (atm-m’/mol) {°C) (cal/mol) (°K) (°K) (cm’/g) (mg/l)  (ug/m*)’  (mg/m®)
| 7.90E-02 | 9.10E-06 | 1.03E-02 | 25 | 7,505 136036 | 54420 [ 1.66E+02 | 1.47E+03 | 1.1E-04 | 4.0E-02 |

TCE - Industrial - Slab Page 2 of 4 1/31/2007



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Waterfilled Floor-
Source- soil 50i] soll effactive soil soil soil Thickness of  porosityin - porosity in porosity in wall
Exposure building air-filled air-filled air-filled total fluid intringic relative air effective vapor capiliary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zonhe, perimater,
T Ly {]aA Bas e.'=|C ’ Sy K Ky K, Le. Nex Doz Oz Kook
{sec) {em} {cm’em®)  (emem®) {cm’/em®) (cm®em®) om?) (am?) {em®) {cm) iemem®  (em’em®  (em¥er® (e}
[ 788E«08 | "Bd0 | 0258 | 024& |} (.244 [ 0.307 | 2.82E-09 [ o788 | 296Ece | 668 | 0438 | 0090 | 0349 | 12330 |
Area of Stratum Stratum Stratum Capilary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall
Bldg. space fo-total depth vaporization at constant at constant at viscosity at sffective eifective effective effective effective Ditfusion
ventilation below area below ave. groundwaler  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffuston diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,  coeflicient, coefficient, fength,
Quiiing Ag n Zerack AH, 15 bys Hrg Hrs D%y D™y D D, oY Ly
(cm/s) {cm?) {unitiess) (cm) {calmol) (atm-m*/mol) {unitless) {g/cm-s} (em®s) {om’fs) (cm®fs) (em’/s) (cm'/s) femy
[ 108E+08 | 787E+06 | 1.63E-04 | 40 ] 8,520 [ 5 82103 [ 2.30E-01 | 176E-0¢ | 4B6E-03 | OO00E«00 | 0.00E+00 | 1.42E04 | 082E.04 | 680 )
Exponent of Infinite
Average Crack equivaient sourca Infinite
Convection Source vaper effective fourdatior indoor souce Unit
path vapor Crack flow rate diffusion Area of Peclat aftenuation bldg. risk Reference
length, cone., radius, into bldg., coafficient, crack, number, coefficient, cone., factor, cone.,
Ln Csau rce Torack Oson DcraCk Acrack exp( Pef) 63 Cbufldiﬂg URF RIG
(em) {g/m”) (em) {em'is) (om’s) (em’) {unitiess) {unilless) (ugim’) {ugim™* {my/m’*)
| 30 [ 230E+03 | 040 | 8.33E+01 | 4,56E-03 i 123E+03 | 5.A6E+i28 | 1.06E05 | 263E02 | 11E-0d | 40802 )
TCE - Industrial - Stab Page 3of 4 173172007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
incremental Hazard
indoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., cong,, groundwater  solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen cong., S cone., carcinogen noncarcinogen
(kg/l) (ng/L) (ngt) (Lg/t) (ug/t) {unitless) {unitiess)
1 NA | NA | NA | 1.476+06 | NA | [ 6.8E-07 | 4 3E-04 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN
TO "END"

END |

TCE - Industrial - Slab Page 4 of 4 1/31/2007



RESIDENTIAL EXPOSURES



GW-ADY
Version 3.1; 02/04)

Reset to

YES

OR

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES® box)

]

Defaults | CALCULATE INGREMENTAL RISKS FROM AGTUAL GROUNDWATER CONCENTRATION (enfer *X* in "YES" box and infial groundwater cong. below)
ENTER ENTER
initial
Chemical groundwater
CAS No, cone.,
(numbers only, Cw
no dashes) g/l Cherical
[ 7ssss T 1n0EGi 1,1-Dichloroethane ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depih Totals must add up to value of Ly, {cell G28) Soil
MORE Average below grade Thickness Thickness stratum A User-defined
L soif to bottom Dopth Thicknass of s0if of soil SoH 3CS stratum A
groundwater of enciosed betow grade of sof stratum B, stratum G, stratum SC8 soil type soll vapor
temperature, space foor, to water table, | stratum A,  (Entervalue or 0)  (Enter value or G) direclly above soil type {used to estimate CR permeabiity,
Ts Le Ly ha hy ha water fable, directly above sofl vapor X,
°Cy {cm) {cm}) {cm) {em) {cm) (Enter A, B, or C} water table permaability) (em?)
| 13 [ 206 610 610 [} i 0 A Sit SiL | i
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTE#R ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum G Stratum G Stratum C
¥ 808 soif dry sofl total soil water-fillac SCS soif dry soll fotat soil water-filled 8C8 soil dry soil 1otal soil water-filed
sof type butk density, porosity, porasity, __svittype bulk denshy, porosity, porosity, _ soittype bubk density, porosity, porosily,
[ Lootun Sat W‘ " n 8t Laokup Soit 1 [ n® a,° g/ Lookup ol o’ n® 8,%
i Peametes 1 (giem® (unitless) {om¥em?) | Parameters ] {giem®™ (unitless) fendforn®y i Feamees ) (grem®) funitiess) {omiem®
[ SIL 1.49 0.438 [ 018 [§ | 143 | 0.459 | 0.215 ] C ] 1,43 | 0.458 0.215
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
b space Solt-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg.
floor pressure fioor floor space seam crack air exchange OR
thickness, diffarential, length, width, haight, wiclth, rate, L eave blanik o calculate
- ap [ W Hy w ER Qsen
{cm) {gfem-s7) {cm) {cm) {em) (cim) (1/h) {my
[ 10 40 [ 1o [ 1006 | 366 [ 0. [ 075 |
MORE ENTER ENTER ENTER ENTER ENTER ENTER
L4 Averaging Averaging Target Target hazarg
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT, AT ED EF TR THQ
{yrs} fyrs} {yrs} (cayshyr (unitiess} {unitless)
i 70 | 30 ! 30 [ ase 1.0E-06 | 1

1.1-DCA - Residential - Basemant

Used to calcutate rislebased
groundwater concentration.
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water tisk Reference
in air, inwater, temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, cong.,
D, D, H Ta AHyp Ta Te Koo S URF RiC
(cm’s)  (om’/s)  (atm-m®/mol) (°C) (calimol) (°K) (°K) (cm/g) (mg/l)  (ug/m%"  (mg/m®)
| 7.42E-02 | 1.05E-05 | 5.61E-03 | 25 | 6,895 [33055] 523.00 | 3.16E+01 | 5.06E+03 | 0.0E+00 | 5.0E-01 |

1,1-DCA - Residential - Basement Page 2 of 4 1/31/2067



Stratum A

INTERMEDIATE CALCULATIONS SHEET

Stratum B Stratum © Stratum A Stratum A Stratum A

Siralum A Total Airfilled Waterfilled Floor-
Source- soil s0i! s0il effactive s0il soll soil Thickness o porosityin  porosily in parosity in wall
Exposurs building air-filled air-filled air-fifled total fluid intrinsic relative air effective vapor capillary capiflary capittary capillary seam
duralion, separation,  porosity, porosity, porosity, saturation, permeability, permeability,  permeability, one, 7one, zone, zone, parimeter,
T Ly aaA 938 ﬂac Sre k; Keg Ky Lez Tiex oz Oy ez Xerack
{sec) {cm) {cm¥em®  (em’fem’) {emom®) (cm’fem®) (cm?) {cm®) {em®) {cm fem’em?)  (em¥em®)  em¥em® {cm)
[ 946E+08 | 410 | ©0280 [ Gedd | 0.244 | 0.307 ] 2.83E-08 | o7 [ 226809 | 6818 | 0438 | o090 | 0349 | 4000 |
Area of Stratum Stratum Stratum Capiftary Tolal
enclosed Crack- Crack Enthalpy of Henry's {aw Henry's law Vapor A B C zone ovorall
Bldg. spAce to-total depth vaporizalion at canstant at constant at viscosity at effective effective effective effactive effactive Diffusion
ventilation below area below ave. groundwatar  ave, groundwater  ave. groundwater ave. soil diffusion diffusion diftusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperalure, temperature, temparature, coefticient, coefficient, coefficient,  coefficient, coofficient, length,
Chouiiging Ay n Zicack A, rs Hyg Hg Heg o, (R el (3 D™ Ly
{cm®s) {cm’) {unilless} {om) (cat/mol) {atm-m’imol) {unitless) {g/cm-s) {cm?fs) {cm®/s) (cmP/s) (em®/s) {cmP/s) {cm)
[ 254E+0d4 | 1.80E+0B | 209604 | 200 | 7,417 ] 3.32E-08 i 1.41E-01 [ 176E-04 [ "428E-08 | C.O0E+0D | O.00E+00 | 140604 | 722804 | 410
Exponent of Irfindte
Average Crack eguivalent source Infinite
Convection Source vapor effective foundation indoor source Urit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
fength, cone., radius, into bidg.. coefficient, crack, number, coefficient, cone., factor, Cone.,
to Caree Terack Quoi peeet Acsac exp(Pe) o Chang URF RIC
(cm) {ug/m?) {cm) (cm®s) (om®/s} {em?) {unitiess) {Unitiess) {pg/m®) (ugim®y’ (mg/m®)
I 200 L T41E:03 [ 040 [ 8.33E+01 | 4.28E-03 | 400E+02 | 181E+211 [ 1.2CE-04 | 1. 70E-01 | NA i B0E-01 |
1,1-DCA - Residential - Basement Page 3of 4 1/31/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinagen noncarcinogen
{ugiL) (ng/L) {(ng/L) (ug/L) {(ng/L) (unitless) {unitless)
| NA [ NA [ NA | 5.06E+06 | NA | | NA | 3.3E-04 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS {F ERRORS ARE PRESENT)

SCROLL
DOWN
To IIENQII

END |

1,1-DCA - Residential - Basement Page 4 of 4 1/31/2007



GW-ADY
Version 3.1; 02/04
| Resetto
t Defaults

YES

I

OR

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONGENTRATION (enter "X in "YES® hax)

CALCULATE INCREMENTAL RIBKS FROM ACTUAL GROUNDWATER CONCENTRATION fenter "X in "YES® box and initial groundwater cong, below)

ENTER ENTER
Initiat
Chemical groundwater
CAS No, conG.,
{numbars only, Cy
no dashes) (r/l) Chemical
[ s [ sesEwdt | I t,1-Dichloroethylene i
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ly (cell G28) Sail
MORE ! Average below grade Thickness Thickness stratum A User-tatined
¥ soilf to bottom Deplh Thickness of soil of soif Soil sCS stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type sofl vapor
temperature, space floor, iowatertable, | statum A,  (Entervalue or ) (Enter value or 0) directly abave soil type {used to eslimate OR parmeability,
Ts L Lyer b hy g water tahle, directly above soil vapor k,
{"C) (o) {cm) {cm} {cm) {om) {Enter A, B, or C) water table permeabiity} fem?)
[ 13 i 200 1 810 810 | 5 | c A | SIL S | |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
¥ sail dry soil total soil water-filled SCS soif dry sofl total soil water-filled 8Cs soil dry soil total soft water-filled
soil type buik density, porosiy, porosity, butk density, porosiy, porosity, soif type bulk density, porosity, porosiy,
Lok Sof ] P n* 0, Lavkup Soi e n® 8, [ Lookup 5o P’ ¥ 8,°
Paameters {glem®) {unitiass) {em’em?) Paratneters {giem®) {uritiess) temomy | Tammeten {g/em®) {uniiess) {emrem®)
[ SIL [ 149 [ 0438 ST C | 1.43 | 0.459 [ 0.215 | C { 1.43 | 0.459 ] 0215 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Encfosed Enclosed Average vapor
ha space Soif-bidg. space space Enclosed Floor-walt indoor flow rate into bidg.
ftoor pressure fioor floor space seam crack air exchange OA
thickness, ciferential, tength, width, height, width, rate, Leave blank to calcutate
- AP Ly Wy Hg w ER Qe
{cm) {glem=s") {em) {cm) {cm) fem) {1/} (Lm)
[ 10 i 40 [T000 1T 1000 ] 366 [ X ] 0.25 ]
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Target Target hazard
fime for fime for Exposure Exposure risk for guotient for
carcinogens,  noncarcinogens, duration, frequency, carcinegens, noncarcinogens,
AT, ATne £D EF A THO
{yrs) (yrs) {yrs} (daysiyr} {unitless) {Unitless)
[ 70 I 30 | 30 T as0 10E-06 ] 1

1,1-DCE - Residential - Basement

Used to calculate risk-based
groundwaler concentration.
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthaipy of Organic Pure
law constant  law constant  vaporizationat Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater, temperature, temperature,  boiling point, point, temperature, coefficient,  solubility, factor, cong.,,
D, D, H Tx AH, 5 Ts Te Kos ] URF RfC
(cm?/s) (cm®/s)  (atm-m*mol) (°C) (cal/mol) (°K) (°K) (cm®lg) (mgll) _ (ug/m*’  (mg/m®)
{ 9.00E-02 | 1.04E-05 | 2.60E-02 | 25 | 6,247 [ 30475 576.06 | 589E+01 | 2.25E+03 | O.0E400 | 2.0E-01 |

1,1-DCE - Residential - Basement

Page 2 of 4

1/31/2007



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Alr-filled Water-fifled Fioor-
Source- 50t s0il s0il sffective s0il s0il soit Thickness of  porosity in porosity in porosity in wall
Exposure building air-filled air-filted air-fillad total fluid intrimsic relative air effactive vapor capiltary capiliary capillary capillary s0am
duration, separation, porosity, porosity, porosity, saluration, permeability, permaability, permeability, zone, zone, zone, zone, parimeter,
T §—T BaA 938 eac S!e k; qu gv ch Moz ﬂa‘cz ew,(:z Xcrack
(sec) {erm (cm¥em® (cmsicma) {cm%em®) {em¥om® (em™ em®) {em?) {cm) {emfom®) (cm¥em® {ormfom®) {cm)
[ 9deEw08 | 410 | 0250 ]| ozad | 0.244 I 0.307 I 2.83E-09 | _o7es | 228e09 [ 6818 | 0439 | 0090 | 0348 1 4000 |
Areq of Siratum Stratum Stratum Capillary Totat
enciosad Crack- Crack Enthalpy of Henry's law Henry's iaw Vapor A B C zong overall
Bleig. space to-total depth vaporization at constant at constan! at viscosity at effective effective affective affective eifective Diffusion
venlilation betow area below ave. groundwater  ave. groundwaler  ave. groundwater ave. soil diffusicn diffusion diffusion diffusion diffusion path
rate, grade, rafio, grade, temperalure, temperature, temperature, femperalire, coefficiort, coefficient, coefficiert,  coefficient, coofficient, length,
Qquiscing Ag n Zoraen Arrs His H'rg frs D% Dy o D"y o'y Ly
{em’s) (cm?) {unitless) {cm} {calimol) {atm-m*mol) {unitless) (gfem-s) (cm’ls) {ems) {em/s) {cm’/s) {cm?/s) (em)
| _254E+04 | 180F+08 | 2.22E-04 | 200 | 6,373 [ 1,66E.02 [ 7.08E-01 [ _178E-04 | 520808 | G.O0E+00 | COOE+00 | 1.58E-04 | B.24E-04 | 410 |
Expanent of Irfinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source {Unit
path vapor Crack flow rate diffusion Area of Paclet attenuation bldg, risk Reference
length, cone., ragius, into bldg., coefficient, crack, number, coefficient, cone., factor, cone.,
iy Coource Fernck Qeai perees Aok exp(Pe') o Chmifr!in,u URF RiC
{om) (ug/m’) {em) {oms) {em’s) (o) (unitless) (unitiess) {ngém®) {ug/m®y" (mg/m®)
[ 200 | 883E+03 | o010 | 8.33E:07 | 5.20E-03 | ao0E+02 1 143E+174 | 138E04 | 1.20E+00 | NA | 2oE01 |
+,1-DCE - Residential - Basement Page 3of 4 1/34/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
incremental Hazard
Indoor Indoor Risk-based Pure Final risk from guoatient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
cone., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen  noncarcinogen cone., 5 conc., carcinogen noncarcinogen
(ng/L) (ug/L) (ng/L) {no/L) {(ug/L) {unitless) (unitless)
| NA [ NA i NA | 2.25E+06 | NA | | NA |  58E-03 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
TO "END"

END |
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GW-ADV
Version 3.1; 02/04
e —
! Resetto
{ Defauits

MORE
¥

MORE
¥

MORE
L d

MORE
¥

END

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X in "YES" box}

YES
OR

I

CALGULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONGENTRATION {enter "X" in "YES" box and initia groundwater conc. beiow)

|

1,1,1-TCA - Residential - Basement

Used to calcutate risk-based
groundwater concendration,

390158

ENTER ENTER
nitial
Chemical groundwater
CAS No, cone.,
{numbers only, Cw
no dashes) {ugiL) Chemical
["Tess T vesEan | 1,1,1-Trichioroathane ]
ENTER ENTER ENTER ENTER ENTE#R ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ly, (cell G28) Soit
Average betow grade Thickness Thickness shratum A User-defined
soil/ to bottom Depth Thickness of soit of sail Sail 8C8 stratum A
groundwatar of enclosed below grade of soil stratum B, stratum ©, stratum SCS soit type soil vapor
temperature, space floor, to water table, stratum A, {Enter value or 0} (Enter value or 0) directly above soil type (ssed to estimate OR permeability,
Ts be Loy Ay fig he water {abie, direclly above sail vapor k,
{°C) {cm) (cm) {crm) {em) {cm) {Enter A, B, or ) water table permeability} (o)
f 13 [ 200 i 610 810 | 0 I 0 A S SIL. |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Straturn B Stratum C Stratum G Stratum € Stratum G
3CS sail dry soil fotal soft water-filled 8CS soil dry soil total soil water-filled SCS S0 ¢ry soif total sail water-filled
__Soitlype bulk density, porosity, porosity, _ soiltype bulk tansity, porosity, porosity, soll fype bulk density, parcsity, porosity,
+ o Laokos Sei ] il n* 8, i{ Lookip Sof } i n® B Lookup Soit puc n” 8,°
| Paramoters {gfem’) {unitiess) {em’icm®) Liam"‘mers {gfom® {unitiess) {em’/em® Parametors (g/em) (unitless) {cm’iom®)
| Sl I .49 ] 0.439 0168 | C i 143 | 0459 0215 | G [ 1.43 i 0459 | 215
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bidg. space space Enciosed Floor-wail indocr flow rate into bldg.
floor pressure floor fioor space seam crack alr exchange OR
thickness, differential, length, width, height, width, rata, Leave biank to calculate
Lorack AP Ls We Ha w ER e
{om) {g/om-s") {cm} {om) {erm) {cm) (1 (L/m)
[ w0 T w1 e 000 [ a6 1 o1 | 025
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATe ATye ED EF TR THQ
{yrs} {yrs} {yrs} {daysiyr} (unitess) (unitless)
[ 70 ] 30 [ 30 350 1.0E-0B | 1



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boifing Critical partition water risk Reference
in air, inwater, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, cone.,
D, D,, H Ty AH, p Ta Te Koc S URF RiC
(cm¥s)  (em¥s)  (atm-m¥mol) (°C) (calimol) (°K) (°K) (cm/g) (mg/l)  (pgim?)’  (mg/m?)
|_7.80E-02 | B.80E-06 | 1.72E-02 | 25 ] 7,136 [ 34724 54500 [ 1.10E+02 [ 1.33E+03 | 0.0E+00 | 2.2E+00 |
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INTERMEDIATE CALCULATIONS SHEET

Siratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Alr-filled Water-filled Floor-
Source- soit soil soil effective S0 soll solf Thickness of  porosity in porosity in porosity in wall
Exposure building air-ilted air-fitied air-filled total Huid intrinsic reiative air effective vapor capitlary capillary capillary capillary seam
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability,  permeability, zone, rone, zone, zone, perimeter,
T g-T 9; gaa Gac S!n kr krg Rv ch Moz eam Ow,cz Xcrack
(sec) {cm) {em¥fem®  fomom®) {em¥em®) {em’fem® (em®) {em®) (em’) (em) {em’iom?) (cmiem®) {om/om™) fom)
{ 9.48E+08 | 410 1 0250 ] 0244 0.244 ; 0.307 ] 2.83E-09 | oves | 2o8E09 | 88.18 | 0430 | 0090 | 0349 | 4000 |
Area of Stratum Straturmn Stratum Capillary Tolat
enclosed Crack- Crack Enthalpy of Henry's law Henry's faw Vapor A 8 C zone overall
Bldg. space to-total depth vaporization at constant at consiant at viscosity at effective effective sffective effeclive effactive Diffusion
ventilation below area below ave, groundwaler  ave. groundwater  ave. groundwater ave, soi diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temparature, temparatire, emperaiure, coefficiont, coafficient, coefficierd,  coefficient, coefficient, length,
Qg A 1 Zocach, AH, 15 Hyg Hgg HEH 0y D™ D D, o' Ly
{em’s) (cm®) {unitless) {em) (cal/mal) (atm-m’fmof) {unitiess) {glom-s) {cm’s) {cm®'s) {em’fs) {em®fs) {em’fs) fem)
| 2.54E+04 [ 1.80E+06 | 2.20E-04 | 200 | 7,853 ; 984603 | 4.18E-01 | 76804 |  450E-03 | O00E+0C | C.ODE+00 | 138E-04 | 7200604 | 410 |
Exponent of infinite
Average Crack equivalent Source Infinite
Convegtion Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peciet attenuation bidg. risk Reference
length, conc., radius, inte bidg., coefliciont, crack, number, coefficient, cone., factor, cong,,
Ly Ceouce onnck Qi DIk Accack exp(Pe’) o Cosaing URF RIC
{em) {ug/m®) {em) {cm’/s) (om?/s) {om’) (unitiess) (unilless) {ng/m®) (ugfm®)” {mg/m®)
L 200 [ 5248208 | 010 | 8.33E<01 | 450E-08 |  400E+02 |  BEOE+200 | 1.20E04 | B.o7E-01 | NA [ 22600 |

END

1,1,1-TCA - Residential - Basement Page 3of 4 1/31/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-hased Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., cone., groundwater  solubility,  groundwater indoor ar, indoor air,
carcinagen noncarcinogen conc., S sonc., carcinogen noncarcinogen
(ug/L) {(ugh) (uglL) (ug/l) (ug/t) {unitiess) (unitless)
! NA | NA | NA | 1.33E+06 | NA | | NA |  27E-04 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
TO "END"

END |
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GW-ADV
Version 3.1; £2/04

Resel to
Defaults
S |

MORE
¥

MORE
&

WMORE
hd

MORE
¥

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

]

YES

OR

CGALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION {enter "X in "YES" box and initial grouncdwater conc. below)

ENTER ENTER
initiat
Charnicat groundwatsy
CAS No. cone.,
(nurnbers only, Cw
no dashes) {rg) Chemical
{7005 TUUSO0E0D ] L 1,1,2-Trichloroethane |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ly (cell G28) Sol
Average below grade Thickness Thickness stratum A User-defined
soil/ to botiom Depth Thickness of soit of sail Soil $C8 stratum A
groundwater of enclosed helow grade of soit stratum 8, stratum G, stratum SCS soit type soil vapar
temperaturg, space floor, towater ldble, 1 stratum A, {Enter value or 03 (Frter value or 0) directly above scil type {used to estimale OR permeatifity,
Ts Le L HIN hg he water fable, directly above soit vapor k,
(°C) {cm) {crm) (e {cmy {orm {Erter A, B, or C) walter lable permeabiity) {em?)
i 13 | 200 i 810 610 1 [ ] g A ] Si. [ 1 I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratym A Stratum A& Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
SCS soil dry soil totat soil water-filled 8C8 soil dry soll totat sofl water-filled 8Cs soil dry soil totat soff water-filled
. soiltype bubk density, porosity, porosity. soil typs Hulk density, porosity, pOrosiy, bulk density, porosiy, pOroSHy,
L.ookup Soi pb" n* QWA Lookup Soit pbﬁ n? (i)wﬂ pbc n® GWC
| Jacmeters (grom®) {unitiess) (en/em™) Parameters (glem®) {unitless) {em¥em®) Pammeters fg/em®) {unitiess) (emem™)
i Sl | 1.49 [ 0.439 i o8 | [ I 1.43 | 0.459 I 0.216 C I 143 [ oasg 0215 ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bidg. space space Enclosed Floor-wall indoor flow rate into bidg.
foor pressure fioor floor space seam crack air exchange OR
thickness, ditterential, length, width, height, wicith, rate, Leave blank to calculate
Lome AP [ Wo Hg w ER Qe
{cmj (glem-5") {em) {cm) (cm) {om) {1/h) (L/m)
[ 0] 46 | | 366 | 03 [ 025 |
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Avegraging Target Target hazard
tirne for fime for Exposure Exposure risk for wuntient tor
carckiogens,  aoncarcinogens, duration, frequency, carcinogens, acncarcinogens,
AT ATue ED EF TR THQ
{yrs} {yrs} {yrs) {daysfyr) {unitigss) {unitiess)
[ 70 I a0 [ 30 I ToE06 1 7

1.2-TCA - Residential - Basement

Used to calcutate risk-based

groundwater concentration.

430158



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Crganic Pure
faw constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, inwater,  temperature, temperature,  boiling point, point, temperature, coefficient,  solubility, factor, conc.,
G, D, H Ta AH, Ta Te Koo s URF RIC
(cms)  (emls)  (atm-m®/mol) (°C) (ca¥mol) (°K) (’K) (cm/g) (mglt)  (ug/my)"'  (mg/m®)
[ 7.80E-02 | 8.80E-06 | O.11E-04 | 25 [ 8,322 [386.15 | 602.00 | 5.01E+01 | 4.42E+03 | 1.6E-05 | 0.0E+00 |

1.2-TCA - Residential - Basement Page 2 of 4
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Stratum A Stratum B

INTERMEDIATE CALCULATIONS SHEET

Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil 50l sofl effective s0il 50il soil Thickness of  porosityin porosity in porosity in wall
Exposure building air-fitted air-filled air-filled fotat fluid intrinsic refative air  effactive vapor capillary capillary capillary capiliary seam
duration, separation,  porosity, porosity, porosity, saturation, parmeability, permeability, parmeability, zone, zone, zone, zona, perimeter,
T i*T BaA eag Gac S'e k‘e krg i';v ch MNez ea‘cz aw,cz Xcrack
(s2c) {cm) emiem®  (emem® {cm/em?) femom®) (em?) {em?) (erm?) (cm) fem¥om®)  (em¥em®  fom¥em?) {cm)
| g46r+08 | 410 T 0268 | 0244 | 0,244 ! 0.307 | 2.83E-09 | _o7e8 | 226098 | 68,18 | o438 T ooeo T 0349 | 4000 |
Area of Siratum Stratum Stratum Capiliary Totat
enciosed Crack- Crack Enthalpy of Henny's law Henry's law Vapaor A B o] zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area balow ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grada, ratio, grade, temperature, temperature, temperatura, temperature, coefficient, coefficient, coefficient,  coefficient, coefficient, length,
Qiyiging Ag 1 Zerack AH, 15 Hrg Hirg irs oy [ 0 D™, D™ Ly
{om®/s) (em?) {unitless) {em) {cal/mal) {atm-m®/mo#) {unitiess) (g/em-s) {er’is) {em®fs) {om/s) {em®fs) {em®/s) {om)
[ 254E+04 | 180E+06 | 220E-04 | 200 ] 9,540 i 4. 64F-04 ] 1.97E-02 | t7eE-04 | 481E-03 | DOOE+0C | 0.006+0C | 2.04E-04 | 1.00E08 | 410 |
Exponent of infinite
Average Crack equivalent source Infinite
Convection Source vapor effactive foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Pasiet attenuation bidg. risk Reference
lengih, conc., radius, inte bidg., coeflicient, crack, number, coeflicient, conc., factor, conc.,
Lﬂ Csource Ferank ani# Dcrack Acrack exp(?‘ef) o Cbn%dma URF RiC
{om) {ng/m™) {cm) (cm®/s) (em¥/s) {om”) {unitiess) (unifless) (pg/m®) (ngrm™y" {mg/m®)
i 200 1 987E+01 | 0.0 | 8.33E+01 | 451E-63 |  400E+02 |  407E+200 | 1.64E-C4 | 1B2E-02 | 18E05 | NA ]
END
1.2-TCA - Residential - Basement Page 3of 4 1/31/2007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
indoor Indoor Risk-based Pure Final risk from guotient
exposure expostre indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion o
cone., cone., groundwater  solubility,  groundwater indoor air, indoer air,
carcinogen noncarcinogen congG., S conc., carcinogen nohcarcinogen
(ug/L) (ugi) {ug/L) (ug/L) {ug/t) (unitless) (unitless)
| NA | NA | NA | 4,42E+06 | NA ; | 11E-07 | NA |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN
TO "END"

END |

1,2-TCA - Residential - Basement Page 4 of 4 1/31/2007



GW-ADV

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES® box)

YES

I

OR

CALCGULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION {enter "X in "YES"® box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical groundwater
CAS No, conc.,
{numbers only, Cw
no dashes) [E1N] Chemical
| 7432 | S500E400 | Benzene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER £ENTER
Depth Tolals must add up to value of Ly (cell G28) Sail
MORE Average below grade Thickness Thickness stratum A User-defined
v soilf to botton: Depth ¥hickness of soil of soif Soit SC8H stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum 8C8 soil type sofl vapor
temperature, space floor, fowatertable, | stratum A, {Entervalue or Q) (Enter value or 0} directly above soil type {used to estimate OR permeability,
Ts Le Lt ha he fig water table, directly above soil vapor k,
{°C) {cm) {orm) {cm) {em) {cm) {Enter A, B, or C) waler table permeabitity} {cm?)
[ 13 ] 200 [ 810 610 | 0 | [V A | Sl SiL ]
ENTER ENTES ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum 8 Stratum B Stratum B Stratum B Stratum C Stratum C Stratum © Stratum C
¥ 5C8 so dry soil total soif water-filled sofl dry soil fotal s0il water-filed 8CS sait dry soil total soil waterfitled
soil type B hulk density, porosity, porosity, I bulk density, perosity, porosity, 5ol tyne buik density, porosity, porosity,
¢ Lookup Soi \% o a* 8t t LoskupSol ¢ pﬁB n® 6,2 4 Lookup Soit 2,C n® 8,°
| e (giem) {unitless) {om¥em®) | Pammatan | {giem™ {unitiess) {emem®) Paramefers | {glem®) {unitless) {em%om®
| SE ] 1.49 { 0.439 [ o1 ] c | 1.43 0.459 I 0215 ] C ] 1.43 | 0458 | 0215 ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
¥ space Soll-bkig. space space Enclosed Floor-wall Indoor Fow rate into bldg.
Hloor pressurs Hloar floor space seam crack air exchange OR
thickness, differentiat, tength, widkth, height, widih, rate, Leave blark to calculate
Lormex AP tg Wy He w ER Qe
(cm) {giem-s?) {om) {omy) {cm {om) (1) {Lm)
i 10 [ 40 i o0 [ oo | 366 I 0.1 0.25 ]
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT Aty £D EF TR THQ
{yrs} {yrs} {yrs} {dayshr} {unitless) (unitless)
| 70 | 30 | 30 [ 380 1.0E-06 | 1

Used to calcuiate risk-based
groundwaier concentration.

Benzene - Residential - Basement 47 of 58



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference refaerence the normal boiling Critical partition water risk Reference
in air, inwater, temperature, temperature,  boiling point, point, temperature, coefficient,  solubility, factor, cone.,
D, D, H Ta AH, 5, Ts Te Koc S URF RiC
(cm¥s)  (cm®s)  (atm-m‘/mol) (°C) (cal/mol) (°K) (°K) (cmg) (mg/l)  (pgim®"’  (mgim%
[ 8.80E-02 | 9.80E-06 | 5.54E-03 | 25 | 7,342 [353.24 | 56216 | 5.89E+01 | 1.79E+03 | 7.8E-06 | 3.06-02 |

Benzene - Residential - Basement Page 2 of 4 1/31/2007



Stratum A Stratum B

Stratum C

INTERMEDIATE CALCULATIONS SHEET

Stratum A

Stratum A

Stratum A

Stratum A Totat Air-tilled Waler-fillad Floor-
Source- s0il s0it soif effective 501 50if s0il Thickness of  poresityin - porosity in porosity in wall
Exposure buiiding air-filled air-filled air-filled total fluid intrinsic relative alr effective vapor capiltary capiliary capillary capitlary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeaability, permeability, zone, zone, zone, zone, perimeter,
13 Lr enA GaB eac Sie Y kra k, Lex Ngy [ [Ep Kerack
{sec) {cm) {em¥em®  (em¥em®) {em¥fem®) (cm’om®) {cm®) {em?) {cm?) {cm) em®em®  fem¥em®  (em¥em?) (cm)
[ 946E«08 | 210 | o289 [ 0244 | 0.244 ] 0.307 [ 2.83E-09 | o798 [ 226608 [ 6848 1 0439 | 00o0 | 0849 | 4096 )
Area of Stratum Stratum Stratum Capilary Total
englosed Crack- Crack Enthalpy of Henny's law Henry's law Vapor A B C zone overall
Bldg. space to-total dapth vaporization at constant at constant at viscosity at affective effective effective effactive effective Diffusion
ventilation betow area below ave. groundwater  ave. groundwater  ave. groundwater ave. soll ditfusion diffusion diffusion diffusion diffusion path
rale, grade, ratio, grade, temperature, temperature, temperature, femperature, coefficient, coefficient, coefficient,  copfficien, cosfficient, length,
Quiing Ag 1 Zeraok AH, 1 Hrg Mg itrs o 0% 0¥g D D¥r Ly
{em¥s) (em®) {unitless) {cm} (cal/mof) {atm-m>imef {unitless) (g/em-s) fem®is) {cm¥is) {oms) {cm?/s) {em®/s) (cm)
i _254E:04 | 1.80E+06 | 2.20E-04 | 2060 | 8,091 ] 312603 ] 1.33E-01 | 1.76EG4 | 50BE-03 | 0.0CE«O0C | 0.00E+00 ]| 1.646.04 | BA7EDD | 410 |
Exponent of infinite
Average Crack equivalent source Insfinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Pecist attenuation bidg. risk Referenca
length, cong., radius, intc bidg., coefficient, crack, numbser, coefficient, conc., factor, coneG.,
LD Csuurce Terack Osoi\ Dcm(;k Acrack exp(F’ef) o Ci:uéidinq URF RIC
{em) fug/im’) (em) {em/s) (cm’fs) {cm®) (unitiess) (unitless) (ng/m®) (ugfm™™ {mg/m’)
! 200 | 665E+02 T 010 | 8.33E+01 | 5.08E-03 i 400E+02 | 118E+178 1 140864 | 931E02 | 78E-08 | 3.0E02 |
Benzene - Residential - Basement Page 3of4 173172007



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conce., cone., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen noncarcinogen cone., S conce,, carcinogen noncarcinogen
(ngiL) (ug/L) (ug/l) (1g/L) (ug/L) (unitiess) (unitless)
| NA | NA i NA | 1.79E+06 | NA | | 3.0E-07 | 3.0803 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
TO "END"

END |

Benzene - Residential - Basement Page 4 of 4 1/31/2007



GW-ADV
Version 3.1; 02/04
Reset 1o
Defauits J

YES

S

OR

DAYA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER GONCENTRATION (enter *X" in *YES" box)

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION {enter X" in "YES" box and initial groundwater conc. balow)

ENTER ENTER
Initsat
Chamical groundwater
CAS No, conc.,
(numbers only, Cuy
no dashes) (ugy/l) Chemical
G 500E+00 | I Tetrachioroaihylene
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to vaiue of L,y (cell G28) Soil
MORE Average below grade Thickness Thickness stratum A User-defined
& soil/ to bottom Depth Thickness of sof of soil Soil 8Cs stratum A
groundwater of enclosed below grade of s0il stratum B, stratum C, stratum SC8 soit type s0it vapor
temperature, space floor, to water table, stratum A, (Enter value or @) {Enter value or 0) directly above 50il type (used to estimate OR permeability,
Te Lr Lawr by hy g water table, directly above soil vapor K,
{'C} {cm) {om) {cm) {cm) {cm} (Erter A 8, or C) water table permeability) {em?)
I 13 200 | 610 610 | 0 [ [y A I S S | [
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stralum 8 Stratum B Stratum B Stratum B Stratum C Stratum & Stratum C Stratum C
& 8CS soft dry soil fotal soil water-fillec SCS SO iy soil total scil water-fitled 8Cs soil dry s0il toal soll water-filled
jﬁoﬁ%}_'tme butk densdy, porosity, porosity, ___soittype butk density, porosity, porosity, ) il type bulk density, porosity, porosity,
Lookep Sol o n* 8,/ Loakup Sod 0.2 r® 8,2 [ ook S p ac a,°
 Parsmetars {giem”) (anitless) {cmiiem?) | Fammeters {g/cm’) {unitless) (omjem’y Paramaters | {g/iom™ {nitless) {em'em’)
Pt e
| SiL 1.49 I 0.4739 I o1 ] [§ | 1.43 0.458 I 0215 ] C ] 1.43 | 0458 3 6215 |
ENTER ENTER ENTER ENTER ENTER ENTEH ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
+ space Sail-bleg. space space Enciosed Floor-wail indoor How rate into bidg.
floor pressure floor floge space seam crack air exchange OR
thickness, differantial, langth, width, height, width, rate, Leave blank to calculate
beenek AP Lg Wy Hy w ER Qg
{cm} lgfcm-s?) {cm) {cm) {cm) {cm) {1/h) (L/m)
| 10 40 [ 1000 [ 3000 | 366 | 0.1 235 |
MDRE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averagirg Target Target hazardg
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcinogens, duration, frecuiency, carcinogens, noncarcinogens,
AT, ATy ED EF TR THQ
{yrs) {yrs) {yrs) (dayshn (unitiess) {unitless)
| 70 a0 I 30 [ 380 TOE-06 | 3
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference
in air, in water,  temperature, temperature,  boiling point, point, temperature, coefficient,  solubility, factor, conc,,
B, D, H Th AH,p, Ty Te Kec S URF RtC
(em®s)  (em®/s)  (atm-m%mol) (°C) (calfmol) (°K) (°K) (cm’/g) (mgll)  (ug/m®'  (mg/m?
| 7.20E-02 | 8.20E-06 | 1.84E-02 | 25 | 8,288 [394.40| 62020 [ 1.55E+02 | 2.00E+02 | 5.8E-07 | 6.0E-01 |
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Siratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soit s0il soll effective s0i] soil soil Thickness of  porosityin  porosity in porosity in wall
Exposure building airfilled air-fittad airfilled totat fluid intrinsic retative air affective vapor capilary capillary capiliary capillary seam
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, rone, zone, Z0Ne, parnimater,
T %wT BaA ﬂaa lI}ac Shz k; qu kv ch Nez ga‘cz 6w‘(:z Xcrack
(sec) {cmy (em®em®  fom¥em® {em¥em®) {omiem®) {cm™ {cen®) (cm?) (cm) fomem®)  (emfem®)  (em%em?) {em)
[.046E<08 | 410 | 0289 ] o024 | 0.244 i 0,367 I 2.83E-09 | o798 [ 226600 [ e8i8 | D04ad | 0080 ]| owsas | 4000 |
Area of Stratum Stratum Stratum Capiltary Tolai
enclosed Crack- Crack Enthalpy of Henny's law Henrry's law Vapor A B C zone overall
Bidg. space to-total daepth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
vaniilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temperature, fernparatie, temperature, coefficient, coefficient, coefficient,  coefficient, goefficiant, length,
Ouiding Ag n Zorack AH, rs Hyg Hig frs o, Dy D% 0¥, o, Ly
(emss) (e} {unitless)  {om) {calimal) (atm-m/mel) (unitless) {g/om-s) {zm’ss) (cro’/s) {sm’/s) (cm?/s) {e’ss) {orn)
[ 254804 | 180E+08 | 220E-04 | 200 | 9,523 i 9.35E-03 | 3.98E-1 i 176804 | A416E-083 | OQOCE+0C | OOOE+00 | 1.8E-04 | 6.65E-04 | 410 |
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet atenualion bidg. risk Refererce
length, conge., radius, inte bldg., coefficient, crack, number, coefficient, cone., factor, cone.,
Ln Csource rcmck Qson Dc'aCk Acrack EXQ( Pef) o Ct:v LHitding: U RF ﬂfc
(cm) {ug/m®) (em) {em¥s) {cm®/s) (cm®) {unifiess) (uritless) (ug/m®) (pg/m®y’ {mg/m°)
[ 200 1 199E503 | 010 ] 8.93E+01 | 4.16E-03 | 4.00E+02 | 478E+217 [ $11ED4 | 221ED01 | 58E07 | B0ED1 |
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RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen noncarcinogen cone., S conc., carcinogen noncarcinogen
{ug/L) (ug/k) {(nglt) {ngiL) (nght) (unitless) (unitless)
| NA [ NA ! NA | 2.00E+05 | NA | | 53E-08 |  35E-04 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN
TO "END"

END |
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GW-ADV
Version 3.1; 02/04)

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter X" in *YES® box)

— VO
Resetto | OR
Defautts J CALCULATE INCREMENTAL RISKS PROM AGTUAL GROUNDWATER CONCENTRATION {enter "X in "YES" box and initial groundwaler conc. below
ENTER ENTER
Initial
Chermical groundwater
CAS No. €one.,
{nurmbers onfy, Cuy
no dashas) (gt} Chemical
[ 7eete” T 1o0Ew0t | | Trichioroathylene ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ly, (cell G28) Soit
MORE Average helow grade Thickness Thickness stratum A User-cefined
+ s0itf to bottom Depth Thickness of soit of soil Soll SGS stratum A
groundwater of enclosed below grade of soil stratum B, stratum G, stratum SCS soil type soil vapor
temperature, space floor, to water table, | stratum A, (Enter value or 03 {Fnter value or D) directly above soil type {used to estimate OR permeability,
Ta iy Lyt i fin he water table, directly abave soil vapor k,
{'C) (cm) (crm) {cm) {om) {em) (Enter A B, or Q) water table permeability} {em®)
[ 13 [ 200 [ 610 810 | i ] 0 A | SICL SiL |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Steatum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum G Stratum C
¥ s8C8 soll dry soit total soif water-filled sCs sail dry soil total soil water-filed 5C8 s0it dry soif total soll water-filed
. Soilhype bulk dansity, porasity, porosity, _solltype bulk density, pOrosity, porosity, i butk density, porosity, porosity,
i( Lookup Soit 1 pb’\ n" BWA {F Lookup Soif -1 QDE n® Bwa ! pbc n® BWC
1
| Pwamews ) {ofem®) (unitiess} {er¥em®) 4 Parmeters | {a/em™) {unitfess) fom¥em’) | Perametes {gfom®) {unitless} {em’em®y
| SIL f 1.43 ] 0.430 [ o1 C 1 1.43 ] 0.459 | 0215 | [ i 143 | 0459 | 9218}
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enciosed Average vapor
¥ space Soil-tidg. space space Enciosed Floor-wall ndoor tiow rate into bldg.
floor pressure floor ficor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave biank to calculate
[ AP Lg Wp Hg w ER oy
{cm} {glom-s%) {em) {cm} fem) {cm) (1) )
[ 10 I 40 . qoo6 |  1000 | 366 I 0.1 | [ ]
ENTER ENTER ENTER ENTER ENTER ENTEH
Averaging Averaging Target TFarget hazard
time for time for Exposure Exposure risk for quotient for
carginogens,  noncarcinagens, duration, fraquency, carcinogens, noncarcinogens,
ATe ATye ED EF R THQ
{yrs) (y7s) (y¢8) {daysivr) {unitless) (unitiess)
{ 70 ] 30 | 30 [ 380 10E-06_ | 1
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant vaporization at  Normal carbon component Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Heference
in air, inwater,  temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, conc,,
B, Dy, H Tw AH,p T Te Koc S URF RIC
(cm%s) _ (emP/s)  (atm-m%mol) (°C) (cal/mol) (°K) (°K) (em’/g) (mgll) _ {(ug/m®'  (mg/m?)
| 7.90E-02 [ 910E-06 | 1.03E-02 | 25 i 7.505 136036 | 54420 [ 1.66E+02 | 1.47E403 | 1.1E-04 | 4.0E-02 |
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soit s0i effective S0 soit s0il TFhickness of  porosity in porosity in porosity in wall
Exposiire buiiding air-filled air-filled air-filled tatal fluid intringic relative air  effeclive vapor capiliary capiltary capiliary capiflary seam
duration, separation, porosity, porosity, poresity, saturation, permeability, permeability, permeabilify, zone, zone, zona, zone, perimeter,
T LT 93“ Gaﬂ 9aC Sle ki qu kv ch Nez &a.cz ewtcz Xcrack
{sec) {em) {em’erm®  (om¥om®) {om¥em®) (emerm®) {cm®) {em?) fom?) {em) emem®)  (em¥om®  (em¥em®) {cm)
L 946E+08 [ 410 | 0259 | Ge2ad | 0.244 ] 0.307 [ 2.83E-09 [ o798 1 22808 | 133.83 ] 0438 | 0040 [ osmes 1 4000 |
Area of Stratum Stratum Stratum Capiflary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's faw Vapor A B C zone overall
Bldg, space to-total depth vaporization at constant at constard at viseosity at effective affective effective effective effactive Diffusion
ventilation below area below ave. groundwaler  ave. groundwater  ave. groundwater ave. soil diffusion diffusion ditfusion diffusion ditfusion path
rate, grade, ratio, grade, temperature, temperaturg, temperature, temperature, coefficient, coefficient, coefficient,  coefficient, cosfficient, length,
Chriging Ag m Zerack AM, 1g Hyg Hes Hrs D%, D™y oy D ‘o La
{cm’ls) (em® {unitless) {cm) (cal/mot} {atm-m*/mol) {unitiess) (glem-s) {em’ls) {em'fs) {em’/s) {em’/s) {em?s) (cm)
[ 2548404 | 1B0E+06 | 2.20E-04 | 800 | 8,520 I 5.62E-03 ] 2.39E-01 [_376b04 [ 456E-03 | 0O0E+00 | CO00E:00 | 1.82E08 | B83E-Gh | 478 ]
Exponent of infinite
Average Crack equivalent source Infinite
Convection Source vapor effactive foundation indaor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bidg. risk Reference
length, ceng., radius, into bldg., coefficient, crack, number, coefficient, oone., factor, LONG.,
Lp Csource Ferack Gsuii Dcka A«:mck exp(F’ef) 8] Cburlding URF AiC
{cm) {pg/m®) {em) {cm®is) (om‘/s) {em®) {unilless} {unitless) (ug/m®) {rg/m?y? {mg/m°)
| 200 | 239E+03 | 010 | B.33E.01 | 4.55E-03 | 400E+02 | ~230E+198 | 952606 ]  2o8E02 | 11E04 | 40E0% |
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RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
incremental Hazard
Indoor indoor Risk-based Pure Final risk from guotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., cone., groundwater  solubility,  groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen
(ug/L) (hg/L) {ug/t) {ug/L) (ug/L) (unitless) {unitless)
| NA | NA i NA | 1.47E+06 | NA | [ 10E-06 | 55E-04 |

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/MQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN
To HENDH

END |
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