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HUMAN HEALTH RISK ASSESSMENT
PECK IRON AND METAL SUPERFUND SITE
PORTSMOUTH, VIRGINIA

1.0 INTRODUCTION

This section presents the Human Health Risk Assessment (HHRA) for the Peck Iron and Metal
Superfund Site (Site). The HHRA was completed in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), the
National Oil and Hazardous Substances Contingency Plan, and their associated guidance documents
(Risk Assessment Guidance for Superfund [RAGS]; Office of Solid Waste and Emergency Response
[OSWER] Directives; etc.) and the Interim Risk Assessment Deliverable (HGL, 2017).

The dataset that was used in the HHRA (HHRA dataset) consisted of analytical data collected during
the Remedial Investigation (RI) conducted from 2014 to 2016. Historical data collected prior to the
RI were not used in the HHRA because the RI included sampling all of the Site’s environmental
media for all potential contaminants to provide a comprehensive characterization of current Site
conditions.

The HHRA dataset includes surface soil, subsurface soil, sediment, surface water, groundwater,
surface wipe, and biota tissue analytical data. A detailed description of RI sampling activities and
collected sample media is presented in Section 3 of the Rl Report. Depending on the medium and
sampling event, Rl samples were analyzed for a subset of metals, volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), explosives, pesticides, polychlorinated
biphenyls (PCBs) as Aroclors, PCB congeners, polychlorinated dibenzo-p-dioxins (PCDD)/
polychlorinated dibenzofurans (PCDF), and radionuclides, with the specific analytical suite
depending on the medium and sampling event. Only validated data determined to be usable were
included in the HHRA dataset.

Site groundwater was sampled quarterly for one year from September 2015 through June 2016. The
analytical results of the four groundwater sampling events were combined into a single dataset for
the HHRA.. The entire dataset was screened to identify chemicals of potential concern (COPCs). As
further described in Section 4.1, the analytical results for the groundwater COPCs were reviewed to
assess the presence of hotspots. If a hotspot was identified, the exposure point concentration (EPC)
was based on the hotspot data. Otherwise, the EPC was calculated from the entire dataset.

U.S. EPA Region 3
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HGL—HHRA, Peck Iron and Metal—Portsmouth, VA

2.0 POTENTIAL RECEPTORS AND EXPOSURE ROUTES

The Site is a mixture of developed and undeveloped land and currently contains three unoccupied
buildings: a Brick Warehouse, a Maintenance Building, and the Shear Building (Figure 2.1). Parts
of both the Brick Warehouse and Maintenance Building have collapsed. A recent structural
assessment of the Brick Warehouse identified the potential for further collapse of this building (RI
Report Appendix F.1). The Site abuts Paradise Creek, which provides habitat for fish and shellfish
that people can consume. Based on current Site conditions and an unrestricted future land use, the
individuals described below were identified as receptors.

Current Site Receptors

Recreational user/fisherman (adult, adolescent, and child);
Trespasser/visitor (adult, adolescent, and child);

Fish consumer (child); and

Cradock Community Resident (child, adult, and age-adjusted).

One tenant was observed operating within the facility over the course of RI field activities. The
tenant appeared to use the Site for equipment and supply storage. The tenant’s presence on Site
was observed to be sporadic during the week as well as during the workday. Potential exposure of
the current tenant to Site contaminants is captured through the recreational user and
trespasser/visitor scenarios.

Future Site Receptors

Recreational user/fisherman (adult, adolescent, and child);
Trespasser/visitor (adult, adolescent, and child);

Fish consumer (child);

Outdoor maintenance worker (adult);

Indoor worker (adult);

Construction worker, default construction project (adult);
Construction worker, dock construction project (adult);
Utility worker (adult);

Resident (child, adult, and age-adjusted); and

Subsistence fisherman (child, adult, and age-adjusted).

Potentially contaminated Site media include surface soil, subsurface soil, sediment, surface water,
and groundwater. Receptors can be exposed to contamination in these media through ingestion,
dermal contact, and inhalation of volatile or fugitive dust emissions. Contaminants can
bioaccumulate in fish or shellfish tissue which can then be consumed by people. The potentially
complete exposure routes are listed below and summarized in Table 1 in Attachment A.

e  Current/future recreational user/fisherman (child, adolescent, and adult): It is assumed
that this individual catches fish and shellfish along Paradise Creek and brings the catch
home for consumption. This individual can be exposed to contaminants in surface water
and sediment while wading into the creek to catch fish and shellfish, and to contaminants
in fish and shellfish tissue through consumption. This receptor can also be exposed to

U.S. EPA Region 3
2-1



HGL—HHRA, Peck Iron and Metal—Portsmouth, VA

contaminants in surface soil and the estuarine wetland while traversing the Site to reach
the creek.

Current/future trespasser/visitor (child, adult, and adolescent): It is assumed that this
individual can be exposed to contaminants in surface soil (including fugitive dust
emissions), surface water and sediment in the freshwater wetlands, and surface water and
sediment in the estuarine wetlands along the creek and in the creek. This receptor could
enter the on-Site buildings and be exposed to volatile contaminants that may have
accumulated inside these buildings via the vapor intrusion pathway. This receptor does
not fish.

Current/future fish consumer (child): This individual represents a child who does not
accompany the fisherman to the Site, but consumes fish brought home. Because this
receptor’s exposure, and thus risk, would be less than that estimated for the child
recreational user/fisherman, the child fish consumer was not included in the quantitative
assessment.

Current Cradock Community resident (child, adult, and age-adjusted): This receptor
represents current residents of the Cradock Community, located on the south side of
Paradise Creek (Figure 2.1). During high water conditions, such as hurricanes, Paradise
Creek sediment could be transported to and deposited on the yards of residences in the
Cradock Community. Accordingly, this receptor is assumed to be exposed to a subset of
Paradise Creek Estuarine Wetland sediment samples (only those sediment samples
collected on the south side of Paradise Creek, specifically from locations PCWLSDO01
through PCWLSDO07).

Future outdoor maintenance worker (adult): The outdoor maintenance worker is assumed
to perform activities, such as landscaping or mowing, that could involve contact with Site
soil. This receptor could be exposed to contaminants in future surface soil (i.e., current
Site surface soil mixed with subsurface soil that may be turned over to the ground surface
in the future [pooled data for surface and subsurface soil]).

Indoor worker (adult): It is assumed that the indoor worker would spend most of his/her
time inside a building, and thus could be exposed via inhalation to volatile contaminants
that entered the building through the vapor intrusion pathway. This receptor would have
minimal contact with the outdoor media such as soil, surface water, and sediment. This
receptor would also have negligible exposure to fugitive dust; therefore, the soil-to-air
exposure route was not quantified.

Future construction worker, default construction project (adult): This receptor could be
exposed to contaminants in surface soil and subsurface soil during excavation and other
long-term construction projects. The exposure routes include inhalation of fugitive dusts
and volatile compounds emitted during excavation and other intrusive activities. It is
assumed that an excavation could extend to a depth of 12 feet (ft) below ground surface
(bgs). The construction worker could also be exposed to volatile contaminants that have
accumulated inside an excavation via the vapor intrusion pathway. Dewatering controls
would be required to maintain excavation sidewall stability; therefore, it is unlikely that
construction workers would contact contaminated groundwater. For this reason,
incidental exposure of the construction worker to Site groundwater was not evaluated. In

U.S. EPA Region 3
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HGL—HHRA, Peck Iron and Metal—Portsmouth, VA

addition, given that major construction projects are unlikely to encroach on wetlands or
surface water bodies, it was assumed that the default construction worker would not be
exposed to sediment or surface water.

Future construction worker, dock construction project (adult): This receptor could be
exposed to contaminants in surface water and sediment during dock construction
activities. Because a dock would jut out into the creek, it is assumed that a dock
construction worker would experience minimal exposure to Site soil. It is unlikely that a
construction worker would spend much time in a trench or excavation for a dock
construction. For this reason, inhalation of vapors and direct contact with groundwater
were identified as incomplete exposure pathways for this receptor.

Future utility worker (adult): This receptor could be exposed to contaminants in surface
water, sediment, surface soil, subsurface soil, and fugitive dusts/volatile emissions during
trenching activities. Similar to the construction worker, it is assumed that a utility trench
could extend to 12 ft bgs. The utility worker could also be exposed to volatile
contaminants that have accumulated inside an excavation through vapor intrusion.
Because temporary trenches are less likely to be subject to dewatering than a large
excavation, direct contact with groundwater is included as a potentially complete pathway
for this receptor.

Future resident (child, adult, and age-adjusted): It is assumed that the Site could be
redeveloped for residential use. The hypothetical future resident could be exposed to
contaminants in future surface soil (represented by both the surface soil dataset and
pooled surface and subsurface soil datasets), and surface water and sediment in the
freshwater wetlands, estuarine wetlands, and Paradise Creek. Exposure to soil includes
potential inhalation of fugitive dust and volatile emissions. In addition, it is assumed that
the future resident uses the shallow groundwater as a potable water supply and catches
fish and shellfish for personal consumption. Finally, the vapor intrusion pathway was
evaluated for the future resident.

Future subsistence fisherman (child, adult, and age-adjusted): It is assumed that this
individual catches fish and shellfish along Paradise Creek, brings the catch home for
consumption, and acquires the majority of their calories from fishing activities at the Site.
This individual can be exposed to contaminants in surface water and sediment while
wading into the creek to catch fish and shellfish, and to contaminants in fish and shellfish
tissue through consumption.

In the absence of intrusive activities, there is limited potential for receptors to be exposed to
subsurface soil. Future construction activities could bring subsurface soil to the ground surface
and mix it with the surface soil. For this reason, it was assumed that future surface soil would be
a mixture of surface soil and subsurface soil. Typical excavations do not extend deeper than 10 to
12 ft bgs. The soil dataset includes samples from a maximum depth of 12 ft bgs. Accordingly, data
from all soil samples were used in the HHRA.

Sediment at the Site is assumed to have an elevated moisture content given its proximity to surface
water bodies. However, the inhalation pathway could be complete if sediments become dry.
Exposure to fugitive dust and volatile emissions emanating from sediment was included in the
evaluation of the future utility worker and future construction worker (dock project). The potential

U.S. EPA Region 3
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for inhalation risks to be overestimated if sediment remains moist is discussed in the uncertainty
section (Section 7.3). The sediment and surface water exposure pathways are incomplete for the
outdoor maintenance worker and construction worker (default project), as these receptors are not
anticipated to have work duties (e.g., mowing, building, etc.) in wetland areas or other surface
water bodies.

Site groundwater is not currently used as a potable water supply. In the absence of land use
controls, it is possible that a water supply well could be installed in the future. For this reason, the
use of groundwater for drinking water was included in the evaluation for the future resident
receptor.

Three structures are present at the Site:

e Brick Warehouse, a 54,204-square foot slab-on-grade, brick structure;
e Maintenance Building, a 3,312-square foot slab-on-grade, cinderblock building; and

e Shear Building, a 828-square foot cinderblock building with attached concrete pad in the
central section of the Site.

The Brick Warehouse has holes in the roof and is partially burnt, but central portions of the
building can and have been used by trespassers and sealed in a manner to allow vapor
accumulation. The Maintenance Building is open on the southern and eastern sides and is unlikely
to accumulate vapors. The Shear Building could accumulate vapors. None of the structures is
regularly occupied and all three are to be demolished before the Site is reused. Based on potential
use by trespassers, the vapor intrusion exposure pathway was identified as complete for the current
trespasser/visitor.

Based on the presence of VOCs in soil and groundwater, the vapor intrusion pathway is identified
as a potentially complete exposure pathway if a new building were constructed under future land
use. As shown in Table 1 (Attachment 1.A), the vapor intrusion pathway was evaluated for the
future trespasser/visitor, future resident, and future indoor worker. In addition, exposure of a
construction worker (default project) and utility worker to volatile contaminants that accumulate
in an excavation or trench was evaluated. Several buildings are present on adjacent properties
within 100 ft of the Site. The vapor intrusion exposure pathway may be complete for these
buildings; therefore, this off-site exposure pathway was qualitatively evaluated in this HHRA
(Section 6.6).

The three buildings were inspected for asbestos-containing material (ACM). Six samples of friable
building materials were collected from the Brick Warehouse and analyzed for ACM. Friable
material was not observed in the other two structures. One sample, BWABSO01, contained 35%
asbestos. Asbestos was not detected in the remaining five samples. ACM poses a risk to human
health through inhalation. Asbestos was also detected in 15 of the 57 soil samples submitted for
ACM. Asbestos percentages ranged from 1% to 13% in the 15 soil samples. The 15 soil samples
were collected at depths of 0 to 0.5 ft bgs, 0.5 to 2 ft bgs, 2 to 4 ft bgs, and 4 to 8 ft bgs. Asbestos
was not detected in the other 42 soil samples. As long as the ACM is undisturbed, and its fibers
are not airborne, the inhalation exposure route is incomplete. If an individual can cause the ACM
to become airborne, however, the exposure route is potentially complete. Currently, there are no

U.S. EPA Region 3
2-4



HGL—HHRA, Peck Iron and Metal—Portsmouth, VA

controls to prevent ACM at the Site from becoming airborne. EPA identified a threshold of 1%
asbestos for determining whether a response action should be taken to address ACM
(https://www.epa.gov/superfund/asbestos-superfund-sites). OSWER Directive 9345.4-05 notes
that asbestos concentrations less than 1% could also pose a risk to human health depending on site-
specific conditions. The result for BWABSOL1 is greater than 1%, confirming the potential for
ACM at the Site to pose a risk to human health.

The HHRA dataset includes wipe samples collected from surfaces within the Brick Warehouse.
Sampled surfaces included locations typically contacted by authorized personnel and trespassers,
including table tops, doors and walls at hand height, and walkways/flooring. Samples were
analyzed for PCBs and lead. The HHRA evaluated the wipe sample data to assess potential risks
to the current trespasser/visitor receptor. Authorized personnel that access the Site include the Site
owner and/or designees. Authorized personnel are expected to access the Site a few times per year
and the associated exposure is expected to be consistent with that of the trespasser/visitor. Because
the on-Site buildings are to be demolished before the Site is re-purposed, contact with the building
surfaces is not a complete exposure route for future Site receptors and was not evaluated in the
HHRA.

U.S. EPA Region 3
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3.0 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

To focus the HHRA on chemicals that could pose a health risk, the data were screened to select
the COPCs. Chemical COPCs were identified by comparing the maximum detections to the most
current versions of the screening values listed below. The selection of COPCs is presented in
Tables 2.1 through 2.21 (Attachment A).

e Non-radionuclides:

O

Surface and subsurface soil: residential soil Regional Screening Levels (RSLs)
(cancer risk = 1.0x10°°[10°]; non-cancer target hazard quotient [THQ] = 0.1).

Sediment: residential soil RSLs (cancer risk = 10°; non-cancer THQ = 0.1)
multiplied by 10 (in other words, the sediment screening values are 10 times the soil
screening values and represent a cancer risk of 10 and non-cancer THQ of 1.0 under
a residential soil exposure scenario). Using screening values for sediment that are 10
times those for soil is appropriate because exposure to sediment is less than one-tenth
of that for soil due to the lower exposure frequency associated with sediment as
compared to soil.

Ambient air for the soil-to-air inhalation pathway: this screening was conducted
separately only for individuals engaged in excavation activities (construction
workers and utility worker). The estimated ambient air concentrations were
compared to the industrial air RSLs (cancer risk = 10%; non-cancer THQ = 0.1).

Surface water: The screening value for surface water is the lower of the Virginia
Water Quality Standard or the tap water RSL (cancer risk = 10%; non-cancer THQ =
0.1) multiplied by 10. In other words, the surface water screening values are 10 times
the tap water screening values and represent a cancer risk of 10 and non-cancer
THQ of 1.0 under a drinking water scenario. Similar to sediment, the adjustment
applied to the tap water RSL is appropriate because surface water exposure is less
than one-tenth the exposure associated with potable water use.

Groundwater: tap water RSLs (cancer risk = 10%; non-cancer THQ = 0.1).

Oyster and fish tissue: screening values were calculated using the U.S.
Environmental Protection Agency (EPA) RSL calculator (available at https://epa-
prgs.ornl.gov/cgi-bin/chemicals/csl_search) with a target cancer risk of 10 and
target non-cancer THQ of 0.1.

e Radionuclides, all media: screening values were calculated using the EPA’s preliminary
remediation goal (PRG) calculator for radionuclides, which is available at https://epa-

prgs.ornl.gov/cgi-bin/radionuclides/rprg_search. Soil and groundwater screening values
were calculated for a target risk of 10°. For surface water and sediment, the groundwater
and soil screening values were multiplied by 10 to account for the reduced exposure to
these media. In other words, the radionuclide screening values for surface water and
sediment are concentrations corresponding to a cancer risk of 10° for a residential
exposure scenario (i.e., exposure frequency of 350 days per year, exposure duration of 26
years, etc.). Documentation supporting the PRG calculations is included in Attachment

B.

U.S. EPA Region 3
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For a given analyte in a given medium, if the maximum detected concentration was greater than the
appropriate screening value, the chemical was identified as a COPC for that medium. Analytes not
detected in any of the samples for a particular medium were not identified as COPCs. The essential
nutrients calcium, magnesium, potassium, and sodium were not identified as COPCs. The selection
of COPCs is presented in Tables 2.1 through 2.21 (Attachment A).

The residential soil RSLs account for the soil-to-air pathway under a residential land use.
Construction workers (default project) and utility workers, however, can be exposed to more inhaled
contaminants than residents because of the dust generated during excavation activities. To account
for this exposure route, a separate soil-to-air screening was performed for the construction worker
and utility worker. For this screening, potential ambient air concentrations were estimated with the
equation below, which was obtained from Section 5 of Supplemental Guidance for Developing
Soil Screening Levels for Superfund Sites (EPA, 2002). The maximum estimated air concentration
was compared to the EPA industrial air RSL (November 2017) (cancer risk = 10, non-cancer
THQ = 0.1). If the maximum estimated air concentration exceeded the industrial air RSL, the
chemical was identified as a COPC for inhalation by the construction worker (default project),
construction worker (dock project), and/or utility worker. This screening is presented in Table 2.3
(soil), Table 2.5 (non-tidal Freshwater Wetland sediment), and Table 2.7 (Estuarine Wetland
sediment), Table 2.10 (Northwestern Drainage Channel [NDC] sediment), and Table 2.13
(Paradise Creek sediment).

Ca = Cs x (1/PEF + 1/VF)

Where:  C, = ambient air EPC (milligrams per cubic meter [mg/m?])
Cs = soil EPC (milligrams per kilogram [mg/kg])
PEF = particulate emissions factor (cubic meters per kilogram [m®/kg])
VF = volatilization factor (m®kg)

The construction worker (default project) and utility worker PEFs and VFs were calculated in
accordance with EPA (2002) and are presented in Tables 2.3a, 2.3b, 2.5a, 2.5b, 2.7a, 2.7b, 2.10a,
2.10b, 2.13a, and 2.13b. The PEF calculation for the utility worker assumed that excavated
portions of the trench would be backfilled as the project progressed (i.e., the entire trench would
not remain open for the duration of the project). Specifically, it was assumed that a 100 ft linear
segment of a 16 ft wide trench would be open at any given time during the project. The utility
trench PEFs were also used for the dock construction project, which is expected to require minimal
excavation.

The current EPA residential soil RSL for lead, 400 mg/kg, is based on a target blood lead level
(BLL) of 10 micrograms per deciliter (ug/dL). This reference value had been established by the
Centers for Disease Control and Prevention (CDC) to be protective of a child receptor. Based on
a growing body of studies concluding that BLLs less than 10 pg/dL have adverse effects on the
health of children, the CDC lowered the BLL reference value to 5 pug/dL in January 2014. To
ensure that potential risks associated with exposure to lead concentrations in soil less than 400
mg/kg, a screening value of 200 mg/kg was used. This screening value reflects a target BLL of
approximately 5 pg/dL. As described above, sediment data were screened against 10 times the soil

U.S. EPA Region 3
3-2



HGL—HHRA, Peck Iron and Metal—Portsmouth, VA

value based on a limited relative exposure. Accordingly, sediment lead data were screened against
2,000 mg/kg.

To evaluate potential risks associated with the vapor intrusion exposure pathway for indoor air,
groundwater data were compared to residential screening values obtained from EPA’s Vapor
Intrusion Screening Level (VISL) calculator (Version 3.5, June 2017). This screening is presented
in Table 2.18.

For intrusion of vapors into an excavation that intersects the water table, all chemicals detected in
groundwater samples and identified as sufficiently volatile and sufficiently toxic in OSWER
Technical Guide for Assessing and Mitigating the Vapor Intrusion Pathway from Subsurface
Vapor Source to Indoor Air (EPA, 2015) were screened against Virginia Department of
Environmental Quality (VDEQ) Tier 1l Groundwater Screening Levels (Table 2.13 of the Virginia
Risk Assessment Guidance, 9 VAC 20-160-70(A)(1)(a)). This screening is presented in
Table 2.19.

Sport fish tissue samples were not collected during the field investigation. The investigation
included collection of mummichog tissue samples from Paradise Creek. The approach described
below was used to estimate sport fish tissue concentrations from the HHRA data. The screening
of the estimated sport fish tissue concentrations is presented in Table 2.15.

e The mummichog tissue data were reviewed to identify which bioaccumulative chemicals
were detected in the tissue samples. Bioaccumulative chemicals are defined in Table 4-2
of Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality
Assessment (EPA, 2000).

o For those bioaccumulative chemicals detected in the mummichog tissue samples,
sport fish tissue concentrations were estimated using sediment and surface water data
combined with biota-sediment accumulation factors and bioconcentration factors
obtained from the literature. For each bioaccumulative chemical, the greater of the
mummichog tissue detection or the estimated sport fish tissue concentrations was
used for comparison to the fish RSLs.

o For non-bioaccumulative chemicals detected in the mummichog tissue samples, the
tissue data were used as surrogates for sport fish tissue concentrations and the
maximum detections were compared to the fish RSLs.

The mummichog and oyster tissue samples were not analyzed for radionuclides. To evaluate
potential exposure of people to radionuclides in fish and shellfish tissue, the following approach
was used:

e Maximum sediment concentrations were used to estimate maximum shellfish tissue
concentrations. The biota-sediment accumulation factor for lead was used to calculate
tissue concentrations of lead-212 and lead-214. For the other radionuclides detected in
the sediment samples, a default biota-sediment accumulation factor of 1 was used.

U.S. EPA Region 3
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e Maximum sediment and surface water detections were multiplied by biota-sediment
accumulation factors and bioconcentration factors to estimate sport fish tissue
concentrations.

e The maximum estimated tissue concentrations were compared to screening values
obtained from the EPA PRG calculator to select COPCs.

The oyster and mummichog samples were not speciated for hexavalent chromium (Cr[VI1]). For
the oyster samples, the maximum total chromium detection was used as the maximum Cr(V1)
concentration. The maximum Cr(VI1) concentration in sport fish tissue was estimated from the
Cr(VI) results for sediment and surface water.

There are no standard equations for assessing exposure to PCBs and lead on indoor surfaces (i.e.,
wipe samples). As shown in Table 2.20 of Attachment A, the PCB wipe results were compared to
the criterion for unrestricted use of non-porous surfaces listed in 40 Code of Federal Regulations
761.79(0)(3)(1)(A), which is 10 micrograms per 100 square centimeters (ng/100 cm?). The lead
results were compared to the lowest of the U.S. Department of Housing and Urban Development
clearance standards (Section 15, Table 15.2) (40 micrograms per square foot [ug/ft?] for floors)
for lead-based paint abatement listed in the 2012 Guidelines for the Evaluation and Control of
Lead-Based Paint Hazards in Housing. Based on exceedances of these screening values, Aroclor
1248, Aroclor 1260, and lead were retained as COPCs for building surfaces/wipe samples.
Potential risks associated with current exposure to indoor building surfaces are discussed further
in Section 4.
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4.0 EXPOSURE QUANTIFICATION
41  CALCULATION OF EXPOSURE POINT CONCENTRATIONS

For COPCs with eight or more detections, a 95% upper confidence limit (UCL) of the mean was
calculated using EPA’s ProUCL (Version 5.1.00) and used as the EPC. For nondetect results or
results qualified as blank contamination, the limit of detection was entered into the ProUCL input
file and the result was identified as a nondetect. For COPCs with fewer than eight detections, the
maximum detected concentration was identified as the EPC. The EPCs are presented in Tables 3.1
through 3.21 (Attachment A). ProUCL outputs are included as Attachment C.

During the calculation of 95% UCLs, the following approach was applied to parent sample/field
duplicate pairs:

e If both samples have detections, the results were averaged to provide a single value for
the sample location.

e If only one sample has a detection, the detection was used as the value for the sample
location.

e |f both results are nondetect, the lowest limit of detection was used as the value for the
sample location.

The ambient air concentrations associated with volatile and fugitive dust emissions generated by
non-excavation and excavation activities were modeled in accordance with the approach described
in Section 3 and provided in the Supplemental Guidance for Developing Soil Screening Levels for
Superfund Sites (EPA, 2002).

As stated in Section 1, the groundwater COPC screening (Table 2.17 in Attachment A) used the
entire 2015 - 2016 dataset. The analytical results for the COPCs were reviewed to assess whether
each COPC was present as a plume with a core or whether groundwater concentrations were
relatively uniform across the Site. Radium-226 (Ra-226) is the only COPC that appears to have an
area of relatively high concentrations that could be considered a plume core. Accordingly, the EPCs
for all COPCs except Ra-226 were based on the entire groundwater dataset. A hotspot of Ra-226
contamination is present around monitoring wells MW04 and MW20. For this COPC, the maximum
detection was used as the EPC.

For COPCs identified in Table 2.19, the Virginia construction trench model was used to estimate
concentrations of volatile groundwater contaminants in an excavation that intersects the
groundwater, as presented in Table 3.20. Exposure to volatile compounds while showering was
evaluated using the Foster and Chrostowski shower model (Foster and Chrostowski, 1986).

As noted in Section 3, sport fish tissue samples were not collected, and the oyster samples were
not analyzed for all potential contaminants. The following approach was used to estimate EPCs
for the fish and shellfish COPCs.

e  Shellfish: For COPCs included in the oyster samples analytical suites, the EPCs were
obtained from the tissue data. It was assumed that all chromium was in the hexavalent
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form. For radionuclides, the oyster tissue concentrations were estimated from the Paradise
Creek sediment EPCs used biota-sediment accumulation factors.

e Sport fish:
o Radionuclide EPCs were estimated from the Paradise Creek sediment and surface
water EPCs.

o The Cr(VI) EPC was estimated from the Cr(VI) concentrations in sediment and
surface water.

o For COPCs detected in the mummichog tissue samples, the EPC was the higher of
the mummichog tissue data versus tissue concentrations estimated from sediment
and surface water EPCs.

4.2 EXPOSURE ASSUMPTIONS

Exposure was quantified in accordance with the EPA guidance. All exposure assumptions
(ingestion rate, exposure duration, etc.) for the potentially complete exposure pathways are
presented in Tables 4.1 through 4.35 (Attachment A).
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5.0 TOXICITY ASSESSMENT

Toxicity values, summarized in Tables 5.1, 5.2, 6.1, and 6.2, (e.g., reference doses, reference
concentrations, cancer slope factors, and inhalation unit risks) were obtained from various sources,
EPA and non-EPA, in accordance with the hierarchy outlined in OSWER Directive 9285.7-53. If
a value could not be found in any of the sources listed in this OSWER Directive, the value listed
in the RSL tables was used. Dermal reference doses and cancer slope factors were estimated from
oral values in accordance with RAGS Part E, Supplemental Guidance for Dermal Risk Assessment
(EPA, 2004a). Tables 5.1, 5.2, 6.1, and 6.2 have also been included in Attachment A.
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6.0 RISK CHARACTERIZATION

Risk characterization combines the results of the previous elements of the risk assessment to
evaluate the potential health risks associated with exposure to the COPCs. The risk
characterization is then used as an integral component in the site risk management and remedial
decision making.

6.1 METHODS FOR ESTIMATING RISKS

Potential human health risks from exposure to chemicals are discussed independently for
carcinogenic and noncarcinogenic effects because of the different toxicological endpoints, relevant
exposure duration, and methods used to characterize risk. Exposure to some constituents (e.g.,
arsenic) may result in both noncarcinogenic and carcinogenic effects, and therefore, these
constituents were evaluated in both groups.

6.1.1 Carcinogenic Risk and Noncarcinogenic Hazard Estimation

For a given receptor, cancer risks were calculated for each COPC within each exposure medium,
summed across each exposure medium, and summed across all exposure media. The cancer risk
calculations incorporated age-dependent adjustment factors for mutagenic chemicals. Inhalation
cancer risks were calculated in accordance with RAGS Part F, Supplemental Guidance for
Inhalation Risk Assessment (EPA, 2009d). The equations for calculating the cancer risk are:

(chemical ingestion or dermal contact) ILCR = Intake (mg/kg/day) x CSF (mg/kg/day)™

Where: ILCR = incremental lifetime cancer risk
CSF = cancer slope factor

(chemical inhalation) ILCR = Ca (mg/m®) x IUR (mg/m?®)*
Where: Ca = concentration in air adjusted for exposure time
IUR = inhalation unit risk

(radionuclide ingestion, external exposure, or inhalation) ILCR = EPC x 10%/PRG

For radionuclides, the PRGs were based on a target risk of 10 and exposure assumptions specific
to each receptor and exposure medium. The PRGs are provided in Attachment B.

The HQ estimated for each COPC was summed across each exposure medium and all exposure
media to provide a total hazard index (HI) for each receptor. For any HI exceeding the target level
of 1 (rounded to one significant figure), a target organ analysis was performed in order to account
for differences in toxic mechanisms among the COPCs. Inhalation hazards were calculated in
accordance with RAGS Part F (EPA, 2009d). The equations for calculating the HQs are:

(ingestion and dermal contact) HQ = Intake (mg/kg/day) / RfD (mg/kg/day)

Where: HQ = hazard quotient
RfD = reference dose
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(inhalation) HQ = Ca (mg/m®) / RfC (mg/m?®)
Where: Ca = air concentration adjusted for exposure time
RfC = reference concentration

6.1.2 Blood Lead Modeling

Lead health-protective target concentrations are less than 0.015 milligrams per liter (mg/L) for
potable use of groundwater and surface water (the Safe Drinking Water Act action level for lead
in potable water; EPA, 2009) and less than 400 mg/kg in soil and sediment (EPA, 1994a). The
current EPA residential soil RSL, 400 mg/kg, is based on a target BLL of 10 pug/dL. This reference
value had been established by the CDC to be protective of a child receptor. Based on a growing
body of studies concluding that BLLs less than 10 pg/dL have adverse effects on the health of
children, the CDC lowered the BLL reference value to 5 pg/dL in January 2014. Based on this
new information, this HHRA used 5 pg/dL as the target BLL.

Lead was retained as a COPC for surface soil, total soil, groundwater, sediment (Estuarine Wetland
only), surface water (NDC only), fish tissue, and shellfish tissue. Lead does not have published
toxicity factors, and therefore, potential risks associated with lead are evaluated differently from
the other COPCs. Lead toxicity is primarily evaluated by EPA with a physiologically-based,
pharmacokinetic model called the Integrated Exposure Uptake Biokinetic (IEUBK) model.

The potential risks associated with exposure to lead by the current/future child
trespasser/visitor/recreational user/fisherman, future child resident, and future child subsistence
fisherman were evaluated using the IEUBK lead model for Windows, Version 1.1, Build 11 (EPA,
2010). The IEUBK model provides predictions of the probability of elevated BLLs for children
ages 0 to 7 years from potential exposure to lead in various media. This model addresses three
components of environmental risk assessments: (1) the multimedia nature of exposures to lead,
(2) lead pharmacokinetics, and (3) significant variability in exposure and risk (through estimation
of probability distributions of BLLs for children exposed to similar environmental concentrations).
The IEUBK model was used to evaluate potential risks associated with childhood exposure to lead
in soil, groundwater, shellfish, and fish. The arithmetic means of the lead concentrations in these
media were used as EPCs, as presented in Tables 3.1 through 3.21 (Attachment A). The model
default input parameters were used to represent site-specific exposures to lead in soil, groundwater,
and fish tissue (using the higher of the fish/shellfish EPCs). For non-residential receptors, soil
ingestion rates were modified to account for reduced exposure frequency relative to a residential
scenario. For fish ingestion, the percent of fish ingested from the site was assumed to be 25% for
the current/future child recreational user, 25% for the future resident, and 100% for the future child
subsistence fisherman.

IEUBK was developed to model exposure to lead in soil, water, and diet, and does not include a
component for lead in sediment. To evaluate this exposure medium, the average lead concentration
in Estuarine Wetland sediment (276.2 mg/kg) was entered as the soil concentration and the soil
(sediment) ingestion rates were modified to account for the sediment exposure frequency (60 days)
relative to the default residential exposure frequency within IEUBK (365 days). Site-specific
concentrations (EPCs) were inputted for fish and/or groundwater, where applicable. All remaining
soil exposure assumptions were unchanged.
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IEUBK was also used to evaluate potential risks to the current child resident of Cradock
Community. As described in Section 2, this receptor represents current residents of the Cradock
Community, located south of the Site on the south side of Paradise Creek. It is possible for Site
soil to migrate to the Cradock Community during flooding and storms. To evaluate a child who
lives in this community, the average lead concentration in Cradock Community sediment
(117.1 mg/kg) was used as the soil concentration and evaluated with standard default soil exposure
assumptions.

The IEUBK model results are expressed as the predicted geometric mean BLL for children and
the percent of the population potentially experiencing concentrations greater than the target BLL,
which in this case was 5 pg/dL. The target is for less than 5 percent of the population to have a
BLL greater than 5 pg/dL.

An interim approach to assessing risks associated with adult exposures to lead was developed by
EPA’s Technical Review Workgroup for Lead (EPA, 2003b) and updated in 2005 and 2009 (EPA,
2009). This methodology is a variation of the IEUBK model. The Adult Lead Model (ALM) is
used to evaluate risks associated with non-residential adult exposures to lead in soil. The model
focuses on estimating fetal BLLs in women exposed to lead in soil (EPA, 2003b). The ALM was
used in the HHRA to evaluate potential risks to the future outdoor maintenance worker,
current/future trespasser/visitor/recreational user/fisherman, future construction worker (default
project), future utility worker, and future resident. Because the lead model is a probabilistic model,
several EPA default parameters are based on central tendency (i.e., average) values (EPA, 2003b).
Therefore, the arithmetic mean lead concentrations for soil served as the EPC within the ALM, as
presented in Tables 3.1 and 3.2 in Attachment A. The site-specific exposure assumptions (e.g.,
ingestion rates and exposure durations) presented in Table 4.1 through 4.35 (Attachment A) were
used in the ALM, as applicable.

The IEUBK and ALM models are not directly suited to assess potential risks to lead in surface
water. For this medium, potential risks associated with exposure to lead were qualitatively
evaluated based on comparison of the analytical results to the lead action level (15 micrograms per

liter [ug/L]).
6.2 RISK ASSESSMENT RESULTS

Initially, cancer risks and non-cancer hazards were calculated for all COPCs, including COPCs
determined to be present at concentrations consistent with background or anthropogenic
conditions. The risk calculations for all COPCs are presented in Tables 7.1 through 7.85 and
Tables 8.1 through 8.78, and summarized in Tables 9.1 through 9.29 (Attachment A).

To distinguish Site-related risks and hazards from background risks and hazards, the cumulative
cancer risks, total Hls, and target organ Hls were recalculated excluding those COPCs determined
to be present due to background conditions (R1 Report Section 5 and Appendix G). The risk totals
for site-related COPCs are summarized in Tables 9.30 through 9.58 in Attachment A.

Cumulative cancer risks associated with site-related COPCs were compared to the EPA target risk
range of 10°to 10*. Target organ Hls for site-related COPCs were compared to a target value of
1. For each receptor with a risk greater than target risk levels, risk drivers were identified. The risk
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drivers are those site-related COPCs that contribute a reasonable maximum exposure (RME) HI
greater than 0.1 to a cumulative target organ HI that exceeds 1, or a carcinogenic risk greater than
10 to a cumulative carcinogenic risk that exceeds 10,

Total estimated cancer risk and non-cancer HI for exposure of the future indoor worker and current
adult resident in the Cradock community to site-related COPCs were less than target levels.
Unacceptable risks are not indicated for these receptors. For all other receptors, the total estimated
cancer risk and/or non-cancer HI from exposure to site-related COPCs exceed target levels. Risk
drivers for each receptor are summarized in Table 6.1 and are presented in detail in Tables 10.1
through 10.26 in Attachment A).

6.3 LEAD RESULTS

Lead was identified as a COPC in site surface soil, total soil, sediment (Estuarine Wetland only),
surface water (NDC only), groundwater, fish tissue, and shellfish tissue. Lead was evaluated as
described in Section 6.1.2. The results of the lead evaluation are presented below.

6.3.1 Soil

As described in Section 6.1.2, potential risks associated with exposure to lead were evaluated using
the IEUBK model for children and the ALM for adults. The IEUBK model results are expressed
as the predicted geometric mean BLL for children and the percent of the population potentially
experiencing concentrations above a specified BLL. For this HHRA, the target for lead is less than
5 percent of the population exceeding 5 pg/dL BLL. A summary of the IEUBK results is presented
below. IEUBK output files are provided in Attachment D.

IEUBK Result
IEUBK Result Predicted Geometric Mean
Percent of Population BLL
Receptor > 5 ug/dL (ug/dL)
Current Child Trespasser/Visitor/
Recreational User/Fisherman 97.1% 121
Future Child Trespasser/Visitor/
Recreational User/Fisherman 95.2% 11.0
Future Child Resident 99.7% 18.2
Future Child Resident (Surface Soil Only) 99.9% 23.0

As shown above, the percent of the population with an estimated BLL exceeding (shown as bolded)
pg/dL exceeds the target level (5 percent) for all receptors. Lead is retained as a risk driver for site
surface soil, total soil, groundwater, shellfish tissue, and fish tissue.

The ALM evaluation is presented in Tables 7.73 through 7.77 in Attachment A. A comparison of
protective soil concentrations and EPCs for each of the receptors is presented below.
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ALM Protective
Concentration Applicable EPC
Receptor (mg/kg) (mg/kg)
Current Trespasser/Visitor/ Recreational User/Fisherman 4,110 2,793
Future Trespasser/Visitor/ Recreational User/Fisherman 4,110 1,614
Future Outdoor Maintenance Worker 1,130 1,614
Future Resident 704 1,614
Future Construction Worker (Default Project) 281 1,614
Future Utility Worker 3,080 1,614

Note: bold text indicates soil concentration greater than protective concentration.

As shown above, the average lead concentration detected in soil exceeds the protective
concentration for the future outdoor maintenance worker, future resident, and future construction
worker (default project). Lead is retained as a risk driver for these receptors.

The IEUBK model is applicable to children and the ALM is to adults, but neither is directly
applicable to adolescent receptors (ages 9 to 18). The results of both models, however, indicate the
potential for adolescents also to experience adverse effects from exposure to lead in Site soil.

6.3.2 Sediment

IEUBK was developed to model exposure to lead in soil, water, and diet, and does not include a
component for lead in sediment. As described in Section 6.1.2, to evaluate this exposure medium,
the average lead concentration in Estuarine Wetland sediment (276.2 mg/kg) was entered as the
soil concentration and the soil (sediment) ingestion rates were modified to account for the sediment
exposure frequency (60 days) relative to the default residential exposure frequency within IEUBK
(365 days). Site-specific concentrations (EPCs) were inputted for fish and/or groundwater, where
applicable. All remaining soil exposure assumptions were unchanged. A summary of the IEUBK
results is presented below. IEUBK output files are provided in Attachment D.

IEUBK Result
IEUBK Result Predicted Geometric
Percent of Population > Mean BLL
Receptor 5 ug/dL (ug/dL)

Current/Future Trespasser/Visitor/ 91.5% 9.53
Recreational User/Fisherman

Future Resident 91.9% 9.63
Future Subsistence Fisherman 99.9% 24.3

As shown above, the percent of the population with an estimated BLL exceeding (shown as bolded)
5 ug/dL exceeds the target level (5 percent) for all receptors evaluated. Lead is retained as a risk
driver for Estuarine Wetland sediment.

The ALM evaluation for lead in Estuarine Wetland sediment is presented in Tables 7.78 through
7.81 of Attachment A. As shown below, lead is not retained as a risk driver for the adult receptors
shown below.
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ALM
Protective Applicable
Concentration EPC
Receptor (mg/kg) (mg/kg)
Current/Future Trespasser/Visitor/ Recreational User/Fisherman 4,110 276.2
Future Resident 4,110 276.2
Future Construction Worker (Dock Project) 685 276.2
Future Utility Worker 3,080 276.2

The IEUBK results for the current child Cradock Community resident are shown below. For this
exposure scenario, the average lead concentration in Cradock Community sediment (117.1 mg/kg)
was entered as the soil concentration and modeled under a soil exposure scenario. IEUBK output
files are provided in Attachment D. As shown below, potential lead concentrations at the Cradock
Community result in acceptable BLLSs.

IEUBK Result
IEUBK Result Predicted Geometric
Percent of Population > Mean BLL
Receptor 5 pg/dL (ug/dL)
Current Cradock Community Resident 2.34% 1.96

6.3.3 Surface Water

Lead was identified as a COPC for surface water in the NDC. As shown in Table 2.11
(Attachment A), only two surface water samples were collected from the NDC. Lead was detected
in both samples at concentrations of 5.9 micrograms per liter (ug/L) and 18.2 pg/L, with the latter
result, from sample location NASWO02, exceeding the Maximum Contaminant Level (MCL) of
15 ug/L. The MCL is protective of exposure through a drinking water scenario. Surface water at
the Site is unlikely to be used as a source of drinking water. The most likely exposure scenario for
surface water in the NDC is incidental contact during recreational use of the Site. A recreational
user would experience a much lower degree of exposure than someone using the water as a
drinking water supply. Based on the low ratio by which the MCL is exceeded and the relatively
limited exposure associated with the NDC surface water, it is unlikely that lead in the NDC surface
water poses a risk to human health. Lead was not identified as a risk driver for this exposure
medium.

6.3.4 Summary

In summary, lead was identified as a COPC in surface soil, total soil, groundwater, Estuarine
Wetland sediment, NDC surface water, fish tissue, and shellfish tissue. Lead was not identified as
a COPC for NDC sediment, Paradise Creek sediment, Estuarine Wetland surface water, or
Paradise Creek surface water. BLLs associated with exposure of a child to lead in site soil or
sediment, groundwater, and biota tissue were estimated with IEUBK. The ALM was used to
evaluate exposure of adults to lead in Site soil and sediment. Based on the modeling results, lead
in surface soil, total soil, groundwater, Estuarine Wetland sediment, fish tissue, and shellfish tissue
was identified as a risk driver.
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6.4  WIPE SAMPLES

Based on exceedances of these screening values, Aroclor 1248, Aroclor 1260, and lead were
identified as COPCs for building surfaces/wipe samples. There are no standard equations for
assessing exposure to PCBs and lead on indoor surfaces (i.e., wipe samples). Based on the
magnitude of the exceedances relative to the screening values (see Table 2.20), Aroclor 1248,
Aroclor 1260, and lead are retained as risk drivers for the current trespasser/visitor receptor (both
child and adult).

6.5 ASBESTOS-CONTAINING MATERIAL

As described in Section 2, 1 of the 6 friable building material samples and 15 of 57 soil samples
analyzed contained greater than 1% ACM (sample BWABSO01), confirming the potential for ACM
at the Site to pose a risk to human health. ACM is identified as a risk driver for the current
trespasser/visitor (both child and adult). The three structures currently standing at the Site are to
be demolished before the site is re-used and ACM will be properly disposed of during building
demolition activities. Accordingly, ACM is not identified as a risk driver for future site receptors.

6.6 OFF-SITE VAPOR INTRUSION

Several buildings are present on adjacent properties within 100 ft of the Site and the vapor intrusion
exposure pathway may be complete for these buildings. Potential risks to off-site receptors
exposed to Site contaminants via vapor intrusion were evaluated qualitatively.

Vinyl chloride, cyanide, and mercury were identified as vapor intrusion COPCs for on-site
receptors. Of these COPCs, only mercury was identified as a risk driver for the vapor intrusion
pathway. This metal contributes an HQ of 0.2 to a cumulative target organ HI exceeding 1
(neurological and development target organ HIs) for the child resident. The vapor intrusion
screening value calculated for mercury using EPA’s VISL is 0.089 ug/L (Table 2.18 in
Attachment A). Of the 100 samples comprising the Site groundwater dataset, 20 samples contained
positive detections of mercury. The maximum detection is 1.1 pg/L in monitoring well WATWO04.
The data do not indicate the presence of a mercury plume in groundwater. Based on the HQ
calculated for the child resident, it is unlikely that volatilization of mercury from the Site
groundwater would pose a risk to off-site receptors.

U.S. EPA Region 3
6-7



This page was intentionally left blank



HGL—HHRA, Peck Iron and Metal—Portsmouth, VA

7.0 UNCERTAINTY ASSESSMENT

Conducting a risk assessment requires making a number of assumptions that introduce uncertainty
in the risk and hazard estimates. The potential uncertainties resulting from chemical analysis,
exposure assessment, and toxicity assessment are discussed below.

7.1 CHEMICAL ANALYSIS

At any site, it is possible that there are more individual chemical substances present than identified
in the sampling and analysis effort. Because the historical use of the site is known, the analytical
suites used in the investigations included all potential site contaminants. To account for all
potential contaminants, the analytical suite spanned a wide range of chemicals: metals, VOCs,
SVOCs, pesticides, explosives, PCDDs/PCDFs, PCBs (both as Aroclors and individual
congeners), and radionuclides. With the exception that fish and oyster tissue samples were not
analyzed for Cr(VI) and radionuclides, it is unlikely that the analytical suites used in the
investigation omitted potential contaminants.

All analytical data used in the HHRA were validated to confirm that quality control was maintained
by the analytical laboratory. Data validation decreases the uncertainty associated with the
analytical results, as only results that are determined to be usable were used in the HHRA.

Even with data validation, it is possible that an analytical method was not sensitive enough to
detect potential contaminants at concentrations that could pose a risk to human health. Such a case
can arise where the reporting limits (RLs) for those analytes not detected in any sample of a given
medium are greater than their risk-based screening values. It is possible that nondetected results
could mask Site-wide low levels of contamination. To assess the uncertainty associated with
analytical sensitivity, one-half the reporting limits for analytes not detected in any samples from a
given exposure area were compared to the health-based screening values. These comparisons are
provided in Attachment E. One-half the reporting limits for several analytes exceed the screening
values, indicating the potential for risk to have been underestimated.

7.2  CHROMIUM SPECIATION

Speciation analysis for chromium was performed on a subset of surface soil, total soil, Estuarine
Wetland sediment, Paradise Creek sediment, and groundwater samples. Chromium speciation
analysis was not performed on the non-tidal Freshwater Wetland sediment, NDC sediment,
Estuarine Wetland surface water, NDC surface water, Paradise Creek surface water, fish tissue,
and shellfish tissue.

The speciated results suggest that chromium is present in both the hexavalent and trivalent forms,
at varying proportions. Because not all samples were speciated and because some datasets were
not speciated at all, total chromium data was evaluated in the HHRA using both trivalent and
hexavalent toxicity values. In other words, the HHRA evaluated total chromium using Cr(VI)
toxicity values in all cases where speciation data was not available. Given that Cr(VI) comprises
only a portion of the total chromium results, calculations that assume all chromium is in the
hexavalent form likely overestimate the cancer risks and non-cancer HQs.
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Potential risks to residents of the Cradock community were evaluated using 14 of the Paradise
Creek sediment samples. Three of these samples were analyzed for both total chromium and
Cr(VI). Eleven samples were analyzed for total chromium but were not speciated. Cr(VI) was not
detected in the three speciated samples. Based on these nondetect results, all results for total
chromium were assumed to represent trivalent chromium. The total chromium results of the
speciated samples, however, were less than detections for several of the unspeciated samples.
Given the presence of Cr(VI) contamination at the site, it is possible that chromium is present in
this valence state in the sediment samples with the highest total chromium concentrations. In this
situation, potential risks to the Cradock community residents would be underestimated. This
uncertainty is mitigated by the tendency of Cr(V1) to reduce to the trivalent state under anaerobic
conditions. Sediment is often anaerobic.

7.3 INHALATION OF SEDIMENT

For this HHRA, it was assumed that the sediment could dry out during construction projects and
generate fugitive dust emissions in the same manner as excavated soil. For this reason, the HHRA
evaluated exposure of the utility worker and construction worker (dock project) to fugitive dust
from sediment. It is unlikely that a dewatering system would be installed for a utility trench
excavation. Although dewatering could occur during dock construction, it is unlikely that the
sediment would dry out sufficiently to generate dust. Inclusion of this exposure route for the utility
worker and construction worker (dock project) likely overestimates potential risks to these
receptors.

7.4  EXPOSURE ASSESSMENT

To estimate chemical intake, it is necessary to make assumptions regarding ingestion rates,
exposure frequencies, and the other variables that comprise the equations. Where possible,
standard default exposure values developed by EPA were used. These values are intended to
provide an estimate of the RME for each receptor.

7.5  TOXICITY ASSESSMENT

All toxicity values were obtained from peer-reviewed sources in accordance with EPA guidance.
For some chemical substances, there is little or no toxicity information available and, for many
chemicals, the available data are typically from animal studies. The relative strength of the
available toxicological information generates some uncertainty in evaluating possible adverse
health effects and the exposure level at which they may occur. To account for this uncertainty, the
toxicity values developed from epidemiological studies are calculated in a conservative manner.
Although new epidemiological studies may indicate that existing toxicity values are not
sufficiently protective, it is expected that the general approach to toxicity assessment would tend
to err on the side of overestimating potential risks.

Numerical toxicity values for dermal exposure have not been developed by EPA. To quantify risk
from dermal exposure, a route-to-route extrapolation of the oral toxicity value to a dermal toxicity
value was used. Because of potential differences in patterns of distribution, metabolism, and
excretion between oral and dermal routes of exposure, use of oral toxicity values for dermal
exposure may overestimate or underestimate risk, depending on the chemical.
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7.6 CONSUMPTION OF FISH AND SHELLFISH

No sport fish tissue samples were collected. In addition, the mummichog and oyster samples were
not analyzed for radionuclides and Cr(VI1). The HHRA used a combination of mummichog data,
sediment data, surface water data, and biotransfer factors to estimate the contaminant tissue
concentrations of fish and shellfish that people might eat. By selecting the approach that yielded
the maximum tissue concentration, the HHRA attempted to err on the side of conservatism.
Depending on site-specific conditions, however, the lack of sport fish samples and lack of tissue
data for Cr(V1) and radionuclides could overestimate or underestimate risk.
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8.0 HUMAN HEALTH RISK ASSESSMENT SUMMARY

The HHRA was conducted to evaluate the human health risks associated with potential current
and future exposure of people to contaminated soil, groundwater, surface water, sediment, fish
tissue, and shellfish tissue at the Peck Iron and Metal Superfund Site. Table 6.1 summarizes the
results of the HHRA.

Table 6.1 and Attachment A Tables 9.30 through 9.58, summarize the cancer risk and non-cancer
hazards associated with exposure to site-related COPCs for all scenarios evaluated in the HHRA.
Attachment A Tables 10.1 through 10.26 present the risk drivers for each receptor. The risk drivers
are those COPCs that contributed HQs greater than 0.1 to total target organ HIs greater than 1 or
carcinogenic risks greater than 107 to total carcinogenic risks greater than 10,

The child resident is the most conservative receptor with respect to non-cancer effects. As shown
below, PCB and PCDD/PCDF contributed to more than half of the total non-cancer HI estimated
for the future child resident. Site-related metals contributed almost one-third to the total HI for the
child resident.

Percent of Cumulative
Non-Cancer HI

Chemical Group (Site-Related) Media with Risk Drivers
PCBs, 61% Soil
PCDD/PCDF, Groundwater
dioxin-like PCB toxic NDC Sediment
equivalencies (TEQ) NDC Surface Water
Estuarine Wetland Surface Water
Fish Tissue
Shellfish Tissue
Metals 31% Soil
Groundwater

NDC Sediment

Paradise Creek Sediment
Estuarine Wetland Sediment
Estuarine Wetland Surface Water
Fish Tissue

Shellfish Tissue

The age-adjusted resident is the most conservative receptor for estimating cancer risks. As shown
below, site-related radionuclides account for 94% of the cumulative cancer risk estimated for the
age-adjusted resident.
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HGL—HHRA, Peck Iron and Metal—Portsmouth, VA

Chemical Group

Percent of Cumulative
Cancer Risk (Site-
Related)

Media with Risk Drivers

Radionuclides

94%

Soil

Groundwater

Freshwater Wetland Sediment
Estuarine Wetland Sediment
NDC Surface Water

Estuarine Wetland Surface Water
Fish Tissue

Shellfish Tissue

PCBs,

PCDD/PCDF,
High-risk PCBs,
dioxin-like PCB TEQ

2.6%

Soil

Groundwater

NDC Sediment

Paradise Creek Sediment

Estuarine Wetland Sediment
NDC Surface Water

Estuarine Wetland Surface Water
Fish Tissue

Shellfish Tissue

Metals 0.42% Soil

Groundwater

NDC Sediment

Freshwater Wetland Sediment
Paradise Creek Sediment
Estuarine Wetland Sediment
NDC Surface Water

Paradise Creek Surface Water
Estuarine Wetland Surface Water
Fish Tissue

Shellfish Tissue

Groundwater

Fish Tissue

Shellfish Tissue

0.005% Soil

NDC Sediment

Estuarine Wetland Sediment

Vinyl Chloride 0.09%
Pesticides 0.007%

Polynuclear Aromatic
Hydrocarbons

ACM and wipe sample analytical data were evaluated qualitatively. Aroclor 1248, Aroclor 1260,
and lead on current building surfaces, investigated through wipe sampling, and ACM within the
current Brick Warehouse building are identified as risk drivers for the current trespasser/visitor.
Because all Site buildings are to be demolished before the Site is re-used, no risks are identified
for future site receptors.

The HHRA evaluated potential risks to on-site receptors exposed to contaminants via the vapor
intrusion pathway and identified mercury as a risk driver for this exposure route based on an HQ
of 0.2. Based on the HQ calculated for the child resident, it is unlikely that volatilization of mercury
from Site groundwater would pose a risk to off-site receptors.
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HGL—HHRA, Peck Iron and Metal—Portsmouth, VA
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Current Current
Receptor Trespasser/Visitor Trespasser/Visitor Risk Drivers
E—— Child | Adolescent | Adult Child | Adolescent | Adult
P g Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR 1.E-03 1.E-03 2.E-03 1.E-03 1.E-03 2.E-03 - .
Total (All Media) ol > 5 3 1 5 3 See below for specific media
Benzo(a)pyrene; Aroclor 1248; Aroclor 1260; high-risk PCBs; dioxin-like
ELCR 9.E-04 1.E-03 2.E-03 9.E-04 1.E-03 2.E-03 PCB TEQ; 2,3,7,8-TCDD TEQ; arsenic; Cr(V1);
Surface Soil Bi-214:; Pb-210; Pb-214: Ra-226
Cobalt; thallium; vanadium; dioxin-like PCB TEQ;
HI 9 2 1 9 2 1 2,3,7,8-TCDD TEQ
Total Soil EII__|CIR — — — — — — --
Peck | d — — — — — —
el\;et;fgi?: roundwater ELCR 6.E-08 9.E-08 2E-07 6.E-08 9.E-08 2E-07 _
HI 0.009 0.009 0.009 0.009 0.009 0.009 --
ELCR 1.E-05 2.E-05 2.E-05 1.E-05 2.E-05 2.E-05 Cr(VD); 2,3,7,8-TCDD TEQ); Ra-226
NDC Surface Water HI 1 1 0.4 1 1 0.4 2.3.7.8-TCDD TEQ
. ELCR 2.E-05 1.E-05 6.E-06 2.E-05 1.E-05 5.E-06 Cr(VID); 2,3,7,8-TCDD TEQ
NDC Sediment HI 0.7 0.2 0.09 0.7 0.2 0.09 Thallium
. ELCR 1.E-05 8.E-06 1.E-05 8.E-06 5.E-06 5.E-06 Cr(VI); Ra-226
Freshwater Wetland Sediment HI 0.03 0.01 0.006 0.009 0.007 0.003 =
. ELCR 2.E-06 2.E-06 1.E-06 1.E-06 9.E-07 5.E-07 --
Paradise Creek Surface Water i 02 0.09 0.05 01 0.03 0.03 —
. ELCR 6.E-05 5.E-05 3.E-05 6.E-05 5.E-05 3.E-05 Cr(V1); dioxin-like PCB TEQ; Ra-226
Estuarine Wetland Surface Water —=r; 1 1 04 1 1 04 Dioxin-like PCB TEQ; cobalt
. . . ELCR 1.E-04 6.E-05 3.E-05 1.E-04 5.E-05 2.E-05 Cr(VI)
Paradise Creek Paradise Creek Sediment ol 07 02 01 06 02 01 Cobalt
. . ELCR 2.E-05 1.E-05 1.E-05 2.E-05 1.E-05 5.E-06 Cr(VI)
Estuarine Wetland Sediment i ) > 1 9 > 1 Cobalt, thallium
Fish/Shellfish Tissue ELCR - - - - - - -
Lead is identified as a risk driver in the following media for the current child]
Lead (All Exposure Areas/Media) trespasser/visitor:
Surface soil, estuarine wetland sediment

Pb-214 = lead-214

-- = Receptor has an incomplete exposure pathway to the applicable media

ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand)
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level.

Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target.

Cr(V1) = hexavalant chromium
Ra-226 = radium-226

Bi-214 - bismuth-214

Pb-210 = lead-210

Sr-90 = strontium-90
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Current Current
Receptor Recreational User/Fisherman Recreational User/Fisherman Risk Drivers
Receptor Age Child | Adolescent | Adult Child |  Adolescent | Adult
Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR 3.E-03 3.E-03 6.E-03 2.E-03 2.E-03 5.E-03 e .
Total (All Media) i 159 o5 3 a2 = = See below for specific media
Benzo(a)pyrene; Aroclor-1248; Aroclor-1260; high-risk PCBs; arsenic;
ELCR 9.E-04 1.E-03 2.E-03 9.E-04 1.E-03 2.E-03 Cr(V1); dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ;
Surface Soil Bi-214; Pb-210; Pb-214; Ra-226
H 9 5 1 9 5 1 Aroclor-1254; cobalt; copper; iron; thallium; vanadium;
dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ
Total Soil ELH(I:R — — = = = = -
Peck Iron and ELCR — — — — — —
Metal Site Groundwater i -
NDC Surface Water ELR - - - - - - -
NDC Sediment T = . . . . -
Freshwater Wetland Sediment ELH(I:R -
. ELCR 3.E-06 2.E-06 2.E-06 2.E-06 1.E-06 7.E-07 Cr(VI)
Paradise Creek Surface Water HI 0.3 0.1 0.07 0.2 0.07 0.04 Thallium
. ELCR 9.E-05 8.E-05 5.E-05 9.E-05 8.E-05 5.E-05 Cr(VD); high-risk PCBs; dioxin-like PCB TEQ; Ra-226
Estuarine Wetland Surface Water  —= 2 2 0.7 2 2 0.7 Cobalt; dioxin-like PCB TEQ
. . ELCR 1.E-04 6.E-05 6.E-05 1.E-04 6.E-05 4.E-05 Cr(VI)
Paradise Creek Sediment HI 1 05 0.2 1 05 0.2 Cobalt; dioxin-like PCB TEQ
. . ELCR 3.E-05 2.E-05 3.E-05 2.E-05 1.E-05 1.E-05 Aroclor-1248; arsenic; Cr(VI)
o aradice Creek Estuarine Wetland Sediment i 18 7 > 18 7 > . Copalt; thallium —
ELCR 1E-03 1E-03 4E-03 1E-03 1E-03 3E-03 Chlordane; Arocl.or—1254., hlgh—r.lsk PCBs; dIOXIn.-|I|(.e P.CB TEQ, 2,3,7,8-
Fish/Shellfish Tissue TICDD TEQd_Cr_(VII_)I,(aIdrm, heptgchlor epoxide; B|—21.4_, Pb.—Zlé =
H 128 77 79 112 67 68 Aroclor-1254; dioxin-like PCB ;E:ELJEX;S’?’S-TCDD TEQ); iron; cobalt;
RISKS ASSOCIATED WITH EXPOSURE TO ONLY FISH AND SHELLFISH
Chlordane; Aroclor-1254; high-risk PCBs; dioxin-like PCB TEQ); 2,3,7,8-
Fish/Shellfish Tissue ELcr | MEOS 1E03 4E-03 1E03 1E03 $E03 TCDD TEQ; Cr(V1); aldrin; heptachlor epoxide; Bi-214; Pb-214
HI 128 77 79 112 67 68 Aroclor-1254; dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ; mercury
Lead is identified as a risk driver in the following media for the current
Lead (All Exposure Areas/Media) recreational user/fisherman:
Surface soil, estuarine wetland sediment, shellfish tissue, and fish tissue

-- = Receptor has an incomplete exposure pathway to the applicable media

ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand)
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level.
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target.

Cr(V1) = hexavalant chromium

Ra-226 = radium-226
Bi-214 - bismuth-214
Pb-210 = lead-210

Pb-214 = lead-214
Sr-90 = strontium-90
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Current Current
Receptor Cradock Community Resident Cradock Community Resident Risk Drivers
e A Child | Adult | Age-Adjusted Child | Adult | Age-Adjusted
P g Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR -- -- 5.E-04 -- -- 1.E-04 . .
Total (All Media) i 3 T — 5 08 — See below for specific media
. . . ELCR - - 5.E-04 - - 1.E-04 -
Paradise Creek Cradock Community Sediment T 3 T — 5 08 — Cobali
Lead (All Exposure Areas/Media) Lead is not identified as a risk ;jer;;/g:(;‘ror any applicable media for this

-- = Cancer risks are evaluated for age-adjusted resident, and non-cancer hazards are evaluated separately for child resident and adult resident

ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand)
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level.

Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target.
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Outdoor Maintenance Worker Outdoor Maintenance Worker Risk Drivers
Receptor Age Adult Adult
[ Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
Total (All Media) ELHCI:R 2'E7_02 2'E7_02 See below for specific media
Surface Soil ELHCI:R -
Aroclor-1248; Aroclor-1254; Aroclor-1260; high-risk PCBs; arsenic;
Total Soil ELCR 2.E-02 2.E-02 Cr(V1); dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ;
Bi-214; Pb-210; Pb-214; Ra-226
HI 7 7 Aroclor-1254; dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ
Peck Iron and Groundwater ELCR — = -
Metal Site HI -- --
NDC Surface Water ELH(I:R -
NDC Sediment ELH(I:R -
Freshwater Wetland Sediment ELH(I:R -
Paradise Creek Surface Water ELH(I:R -
Estuarine Wetland Surface Water ELH(I:R -
Paradise Creek Paradise Creek Sediment ELH(I:R -
Estuarine Wetland Sediment ELH(I:R -
Fish/Shellfish Tissue R - - -
Lead is identified as a risk driver in the following media for the future
Lead (All Exposure Areas/Media) outdoor maintenance worker:
Total soil
-- = Receptor has an incomplete exposure pathway to the applicable media Cr(V1) = hexavalant chromium Pb-214 = lead-214
ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand) Ra-226 = radium-226 Sr-90 = strontium-90
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level. Bi-214 - bismuth-214
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target. Pb-210 = lead-210
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Recreational User/Fisherman Recreational User/Fisherman Risk Drivers
Receptor Age Child | Adolescent | Adult Child | Adolescent | Adult
plor Ag Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR 3.E-03 3.E-03 6.E-03 2.E-03 2.E-03 5.E-03
Total (All Media) A 167 89 84 151 78 73 -
Surface Soil T - - - - - -
Aroclor-1248; Aroclor-1254; Aroclor-1260; high-risk PCBs; arsenic;
ELCR 1.E-03 1.E-03 2.E-03 1.E-03 1.E-03 2.E-03 Cr(VI); dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ;
Total Soil Bi-214; Pb-210; Pb-214; Ra-226
HI 17 6 2 17 6 5 Aroclor-1254; cogzlt, tgalléum, dioxin-like PCB TEQ;
Peck Iron and ELCR ,3,7,8-TCDD TEQ
Metal Site Groundwater T — — — — — — -
NDC Surface Water ELCR - - - - - - -
NDC Sediment T - - - - - -
Freshwater Wetland Sediment ELHCI:R — — — — — — --
. ELCR 3.E-06 2.E-06 2.E-06 2.E-06 1.E-06 7.E-07 Cr(\VI)
Paradise Creek Surface Water HI 0.3 0.1 0.07 0.2 0.07 0.04 Thallium
. ELCR 9.E-05 8.E-05 5.E-05 9.E-05 8.E-05 5.E-05 Cr(V1); high-risk PCBs; dioxin-like PCB TEQ; Ra-226
Estuarine Wetland Surface Water  —=; 2 2 0.7 2 2 0.7 Cobalt, dioxin-like PCB TEQ
. . ELCR 1.E-04 6.E-05 6.E-05 1.E-04 6.E-05 4.E-05 Cr(V1); dioxin-like PCB TEQ; Bi-214; Pb-214
Paradise Creek Sediment HI 1 0.5 0.2 1 0.5 0.2 Cobalt; dioxin-like PCB TEQ
. . ELCR 3.E-05 2.E-05 3.E-05 2.E-05 1.E-05 1.E-05 Aroclor-1248; arsenic; Cr(V1); Ph-214
Estuarine Wetland Sediment i 18 7 > 18 7 > Cobalt: thallium
Paradise Creek Aldrin; chlordane; heptachlor epoxide; 4,4'-DDE; Aroclor-1254; high-risk
ELCR 1.E-03 1.E-03 4.E-03 1.E-03 1.E-03 3.E-03 PCBs; dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ; Cr(VI); Bi-214; Pb-214;
Fish/Shellfish Tissue Sr-90
HI 128 77 79 112 67 68 Aroclor-1254; dioxin-like PCB TEQ); 2,3,7,8-TCDD TEQ); cobalt; mercury
RISKS ASSOCIATED WITH EXPOSURE TO ONLY FISH AND SHELLFISH
Chlordane; Aroclor-1254; high-risk PCBs; dioxin-like PCB TEQ); 2,3,7,8-
Fish/Shellfish Tissue ELCR L LIS BEE LS L= S TCDD TEQ:; Cr(V1); aldrin; heptachlor epoxide; Bi-214; Pb-214
HI 128 77 79 112 67 68 Aroclor-1254; dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ; mercury
Lead is identified as a risk driver in the following media for the future
Lead (All Exposure Areas/Media) recreational user/fisherman:
Surface soil, estuarine wetland sediment, shellfish tissue, and fish tissue

-- = Receptor has an incomplete exposure pathway to the applicable media
ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand)

HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level.
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target.

Cr(V1) = hexavalant chromium
Ra-226 = radium-226

Bi-214 - bismuth-214

Pb-210 = lead-210

Pb-214 = lead-214
Sr-90 = strontium-90
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Trespasser/Visitor Trespasser/Visitor Risk Drivers
Receptor Age Child [ Adolescent |  Adult Child | Adolescent | Adult
Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR 1.E-03 1.E-03 2.E-03 1.E-03 1.E-03 2.E-03 - .
Total (All Media) i 30 10 3 30 0 7 See below for specific media
Surface Soil T = : : : : -
Aroclor-1248; Aroclor-1254; Aroclor-1260; high-risk PCBs; arsenic;
ELCR 1.E-03 1.E-03 2.E-03 1.E-03 1.E-03 2.E-03 Cr(V1); dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ; Bi-214; Pb-210; Pb-
Total Soil 214; Ra-226
H 17 6 5 17 6 5 Aroclor-1254; cobalt; thallium; dioxin-like PCB TEQ
Peck Iron and 2,3,7,8-TCDD TEQ
Metal Site Groundwater ELCR 6.E-08 9.E-08 2.E-07 6.E-08 9.E-08 2.E-07 --
HI 0.009 0.009 0.009 0.009 0.009 0.009 --
ELCR 1.E-05 2.E-05 2.E-05 1.E-05 2.E-05 2.E-05 Cr(VD); 2,3,7,8-TCDD TEQ); Ra-226
NDC Surface Water A 1 1 0.4 1 1 04 2,3,7,8-TCDD TEQ
NDC Sediment ELCR 2.E-05 1.E-05 6.E-06 2.E-05 1.E-05 6.E-06 Cr(V1); 2,3,7,8-TCDD TEQ
HI 0.7 0.2 0.09 0.7 0.2 0.09 Thallium; 2,3,7,8-TCDD TEQ
. ELCR 1.E-05 8.E-06 1.E-05 8.E-06 5.E-06 5.E-06 Cr(VI); Ra-226
Freshwater Wetland Sediment Al 0.03 0.01 0.006 0.009 0.007 0.003 ~
. ELCR 2.E-06 2.E-06 1.E-06 1.E-06 9.E-07 5.E-07 --
Paradise Creek Surface Water = 02 01 0.05 01 0.04 0.03 —
. ELCR 6.E-05 5.E-05 3.E-05 6.E-05 5.E-05 3.E-05 Cr(V1); dioxin-like PCB TEQ; Ra-226
Estuarine Wetland Surface Water —=p; 1 1 04 1 1 04 Cobalt, dioxin-like PCB TEQ
. . . ELCR 1.E-04 6.E-06 3.E-05 1.E-04 5.E-05 2.E-05 Cr(VI)
Paradise Creek Paradise Creek Sediment = 07 02 01 06 02 01 Cobalt
. . ELCR 2.E-05 1.E-05 1.E-05 2.E-05 1.E-05 7.E-06 Cr(VI)
Estuarine Wetland Sediment i 9 > T 9 > 1 Cobalt, thallium
Fish/Shellfish Tissue ELR - - - - - - .

Lead (All Exposure Areas/Media)

Lead is identified as a risk driver in the following media for the future
trespasser/visitor:
Surface soil and estuarine wetland sediment

-- = Receptor has an incomplete exposure pathway to the applicable media
ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand)

HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level.
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target.

Cr(V1) = hexavalant chromium
Ra-226 = radium-226

Bi-214 - bismuth-214

Pb-210 = lead-210

Pb-214 = lead-214
Sr-90 = strontium-90
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Subsistence Fisherman Subsistence Fisherman Risk Drivers
Receptor Age Child | Adult | Age-Adjusted Child | Adult | Age-Adjusted
| Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR -- -- 2.E-02 -- -- 2.E-02 i :
Total (All Media) ol 317 172 — 596 357 — See below for specific media
Surface Soil T - - - - - -
. ELCR -- -- -- -- -- --
Total Soil ol — — — — — — --
Groundwater ELCR — — — — — — -
Peck Iron and HI - - - - - -
Metal Site NDC Surface Water Ell_-lclzR - - - - - - -
NDC Sediment e - - - - - -
Freshwater Wetland Sediment EII‘_ﬁR -
. ELCR -- - 5.E-06 -- -- 3.E-06 Cr(VI)
Paradise Creek Surface Water i 03 007 — 02 0.0 — —
Cr(V1); dioxin-like PCB TEQ; high-risk PCBs;
Estuarine Wetland Surface Water | =R - - 1E-04 - - LE04 2.3,7,8-TCDD TEQ; Ra-226
HI 2 0.7 -- 2 0.7 -- Cobalt; dioxin-like PCB TEQ
. . ELCR -- -- 3.E-04 -- -- 3.E-04 Arsenic; Cr(V1); dioxin-like PCB TEQ; Bi-214; Pb-214
Paradise Creek Sediment HI 1 0.2 - 1 0.2 - Cobalt; dioxin-like PCB TEQ
. Benzo(a)pyrene; dibenzo(a,h)anthracene; Aroclor-1248; arsenic; Cr(VI1); Bi
Paradise Creek Estuarine Wetland Sediment ELCR B B 7.E-05 B B 6.E-05 214: Pb-214
HI 18 2 -- 18 2 -- Cobalt
Chlordane; high-risk PCBs; Cr(VI1); dioxin-like PCB TEQ; 2,3,7,8-TCDD
ELCR -- -- 2.E-02 -- -- 2.E-02 TEQ; Bi-214; Pb-214; Sr-90; aldrin; 4,4'-DDD; 4,4'-DDE; heptachlor
: . : epoxide; Aroclor-1254
Fish/Shellfish Tissue Aldrin; chlordane; heptachlor epoxide; Aroclor-1254; cobalt; iron;
HI 320 421 -- 275 354 -- manganese; mercury; 4,4'-DDD; 4,4'-DDE;
dioxin-like PCB TEQ: 2,.3,7,8-TCDD TEQ
Lead is identified as a risk driver in the following media for the future
Lead (All Exposure Areas/Media) subsistence fisherman:
Estuarine wetland sediment, shellfish tissue, and fish tissue
-- = Receptor has an incomplete exposure pathway to the applicable media Cr(V1) = hexavalant chromium Pb-214 = lead-214
ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand) Ra-226 = radium-226 Sr-90 = strontium-90
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level. Bi-214 - bismuth-214
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target. Pb-210 = lead-210
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Indoor Worker Indoor Worker . .
Risk Drivers
Receptor Age Adult Adult
P g Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR 2.E-06 2.E-06 - .
Total (All Media) i 008 008 See below for specific media
Surface Soil ELH(I:R -
Total Soil ELH(I:R -
Groundwater ELCR 2.E-06 2.E-06 B
Peck Iron and HI 0.08 0.08
Metal Site NDC Surface Water ELH(I:R -
NDC Sediment ELH(I:R -
Freshwater Wetland Sediment ELH(I:R -
Paradise Creek Surface Water ELH(I:R -
Estuarine Wetland Surface Water ELH(I:R -
Paradise Creek Paradise Creek Sediment ELH(I:R -
Estuarine Wetland Sediment ELH(I:R -
Fish/Shellfish Tissue ELH(IzR - - .
Lead (All Exposure Areas/Media) Lead is not identified as a risk ir(;zz:;fr any applicable media for this

-- = Receptor has an incomplete exposure pathway to the applicable media

ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand)
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level.

Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target.

Cr(V1) = hexavalant chromium
Ra-226 = radium-226

Bi-214 - bismuth-214

Pb-210 = lead-210

Pb-214 = lead-214
Sr-90 = strontium-90
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Utility Worker Utility Worker Risk Drivers
Receptor Age Adult Adult
P g Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
Total (All Media) ELCR 8.6-05 7.E-05 See below for specific media
HI 67 67
Surface Soil ELH(I:R -
ELCR 7.E-05 7.E-05 --
Total Soil HI 25 25 Aroclor-1254; cobalt; mercury; thallium; dioxin-like PCB TEQ); 2,3,7,8-
TCDD TEQ
ELCR 2.E-07 2.E-07 --
Peck Iron.and Groundwater Al 23 23 Cyanide; 2,3,7,8-TCDD TEQ
Metal Site
NDC Surface Water ELCR 2.607 2.607 —
HI 2 2 2,3,7,8-TCDD TEQ
. ELCR 2.E-07 1.E-07 --
NDC Sediment A T T Thallium; 2,3.7.8-TCDD TEQ
. ELCR 3.E-07 2.E-07
Freshwater Wetland Sediment ol 0.05 0.04 --
. ELCR 1.E-08 1.E-08
Paradise Creek Surface Water ol 01 01 --
. ELCR 4.E-07 4.E-07 --
Estuarine Wetland Surface Water ol 1 1 Dioxin-like PCB TEQ
Paradise Creek Sediment ELCR 6'E1_07 4'E1_07 o _t; I
Paradise Creek Ell_-iCI:R = S obalt
Estuarine Wetland Sediment HI 14 14 Cobalt; mercury; thallium
Fish/Shellfish Tissue ELCR --
HI -- --
Lead (All Exposure Areas/Media) Lead is not identified as a risk ir;;/g:;:)r any applicable media for this
-- = Receptor has an incomplete exposure pathway to the applicable media Cr(V1) = hexavalant chromium Pb-214 = lead-214
ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand) Ra-226 = radium-226 Sr-90 = strontium-90
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level. Bi-214 - bismuth-214
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target. Pb-210 = lead-210
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Construction Worker Construction Worker
P Default Construction Project Default Construction Project Risk Drivers
Adult Adult
Receptor Age - : : :
Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR 1.E-03 1.E-03 . .
Total (All Media) ol = = See below for specific media
Surface Soil Ell‘_ﬁR — — -
Aroclor-1248; Aroclor-1254; Aroclor-1260; high-risk PCBs; dioxin-like
ELCR 1.E-03 1.E-03 PCB TEQ; 2,3,7,8-TCDD TEQ; Bi-214; Pb-210;
Total Soil Pb-214; Ra-226
HI 33 33 Aroclor-1254; aluminum; cobalt; manganese; mercury; nickel; dioxin-like
Peck Iron and PCB TEQ; 2,3,7,8-TCDD TEQ
Metal Site Groundwater ELCR 0.E+00 0.E+00 —
HI 22 22 Cyanide

NDC Surface Water Ell‘_ﬁR — — -
NDC Sediment Ell‘_ﬁR — — -
Freshwater Wetland Sediment Ell‘_ﬁR — — -
Paradise Creek Surface Water Ell‘_ﬁR — — -
Estuarine Wetland Surface Water Ell‘_ﬁR — — -
Paradise Creek Paradise Creek Sediment EII‘_ﬁR -
Estuarine Wetland Sediment Ell__icllR — — -
Fish/Shellfish Tissue ELCR = * .

Lead (All Exposure Areas/Media)

Lead is identified as a risk driver in the following media for the future
construction worker (default project):
Total soil

-- = Receptor has an incomplete exposure pathway to the applicable media

ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand)
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level.

Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target.

Cr(V1) = hexavalant chromium
Ra-226 = radium-226

Bi-214 - bismuth-214

Pb-210 = lead-210

Pb-214 = lead-214
Sr-90 = strontium-90
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Construction Worker Construction Worker
P Dock Construction Project Dock Construction Project Risk Drivers
Adult Adult
Receptor Age - : : :
Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR 9.E-06 5.E-06 . .
Total (All Media) ol 30 30 See below for specific media
Surface Soil Ell‘_ﬁR — — -
. ELCR -- --
Total Soil ol — — --
ELCR -- -- --
Peck Iron and Groundwater ol — — —
Metal Site NDC Surface Water ELCR - - -
NDC Sediment EII‘_ﬁR -
Freshwater Wetland Sediment Ell‘_ﬁR — — -
Paradise Creek Surface Water Ell‘_ﬁR — — -
Estuarine Wetland Surface Water Ell‘_ﬁR — — -
. . . ELCR 5.E-06 3.E-06 --
Paradise Creek Paradise Creek Sediment ol > > Cobalt mereury
. . ELCR 4.E-06 2.E-06 --
Estuarine Wetland Sediment ol 8 8 Cobalt mereury
Fish/Shellfish Tissue ELCR - - -
Lead (Al Exposure Areas/Media) Lead is not identified as a risk ;jerézziofror any applicable media for this
-- = Receptor has an incomplete exposure pathway to the applicable media Cr(V1) = hexavalant chromium Pb-214 = lead-214
ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand) Ra-226 = radium-226 Sr-90 = strontium-90
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level. Bi-214 - bismuth-214
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target. Pb-210 = lead-210
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Resident Resident . .
- - - : Risk Drivers
Receptor Age Child | Adult | Age-Adjusted Child | Adult | Age-Adjusted
Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs)
. ELCR 3.E-01 3.E-01 - .
Total (All Media) i 319 a1 302 130 See below for specific media
Surface Soil ELH(I:R B
Benzo(a)pyrene; dibenzo(a,h)anthracene; Aroclor-1248; Aroclor-1254;
ELCR -- -- 3.E-02 -- -- 3.E-02 Aroclor-1260; high-risk PCBs; arsenic; Cr(V1); dioxin-like PCB TEQ;
; 2,.3,7,8-TCDD TEQ; Bi-214; Pb-210; Pb-214; Ra-226
Total Soil ; - p— : P : P —
Aroclor-1254; aluminum; antimony; arsenic; cobalt; copper; iron;
HI 101 12 - 101 12 - manganese; mercury; thallium; vanadium,; zinc;
dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ
Peck Iron and Arsenic; Cr(V1); vinyl chloride; dioxin-like PCB TEQ); high risk PCBs;
Metal Site ELCR - - 2.E-01 - - 2.E-01 2,3,7,8-TCDD TEQ; Bi-214, Pb-210, Pb-214, Ra-226,
Groundwater Sr-90
Antimony; arsenic; cobalt; iron; manganese; mercury; thallium; dioxin-like
H " 4 " 4 PCB TEQ; 2,3,7,8-TCDD TEQ
ELCR - - 3.E-05 -- -- 3.E-05 Cr(VI); 2,3,7,8-TCDD TEQ; Ra-226
NDC Surface Water HI 1 04 = 1 04 = 2,3,7,8-TCDD TEQ
. ELCR -- -- 3.E-05 -- -- 3.E-05 Benzo(a)pyrene; arsenic; Cr(VI); 2,3,7,8-TCDD TEQ
NDC Sediment HI 0.7 0.09 ~ 0.7 0.09 ~ Thallium: 2,3,7,8-TCDD TEQ
. ELCR - - 2.E-05 -- -- 1.E-05 Cr(VI); Pb-214; Ra-226
Freshwater Wetland Sediment T 0.03 0.008 — 001 0.003 — —
. ELCR - - 4.E-06 -- -- 2.E-06 Cr(VI)
Paradise Creek Surface Water i 02 005 — 01 003 — -
Cr(V1); dioxin-like PCB TEQ; high-risk PCBs; 2,3,7,8-TCDD TEQ); Ra-
Estuarine Wetland Surface Water ELCR B B 1.E-04 B B 1.E-04 226
HI 1 0.4 -- 1 0.4 -- Cobalt; dioxin-like PCB TEQ
Paradise Creek Sediment ELHCI:R 07 0——1 3.E_:04 0“6 0——1 3.E_:04 Arsenic; Cr(VI);Cdolg;(Iltn—llke PCB TEQ
Paradise Creek Estuarine Wetland Sediment ELCR -- -- 7.E-05 -- -- 6.E-05 Dibenzo(a,h)anthracene; Aroclor-1248; arsenic; Cr(VI)
HI 9 1 -- 9 1 -- Cobalt; thallium
Aldrin; chlordane; 4,4'-DDE; heptachlor epoxide; Aroclor-1254; Cr(V1);
ELCR -- -- 5.E-03 -- -- 4.E-03 high-risk PCBs; dioxin-like PCB TEQ;
Fish/Shellfish Tissue 2,3.7,8-TCDD TEQ:; Bi-214; Pb-214; Sr-90
Aroclor-1254; cobalt; iron; manganese; mercury; dioxin-like PCB TEQ;
HI 128 ” 12 o8 2,3,7,6-TCDD TEQ

Lead (All Exposure Areas/Media)

Lead is identified as a risk driver in the following media for the future
resident:
Total soil, groundwater, estuarine wetland sediment, shellfish tissue, and
fish tissue

-- = Cancer risks are evaluated for age-adjusted resident, and non-cancer hazards are evaluated separately for child resident and adult resident; future resident is exposed to total soil, not surface soil
ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand)
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level.
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target.

Cr(V1) = hexavalant chromium
Ra-226 = radium-226

Bi-214 - bismuth-214

Pb-210 = lead-210

Pb-214 = lead-214
Sr-90 = strontium-90
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Table 6.1
Human Health Risk Assessment Summary
Peck Iron and Metal Superfund Site, Portsmouth, Virginia

Timeframe Future Future
Receptor Resident (Surface Soil Only) Resident (Surface Soil Only)
Child | Adult | Age-Adjusted Child | Adult | Age-Adjusted
Receptor Age Total Risk (All COPCs) Site-Related Risk (Excluding Background COPCs) Risk Drivers
: ELCR -- -- 3.E-01 -- -- 3.E-01 - :
Total (All Media) T 71 136 — 52 25 — See below for specific media
Benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene;
dibenzo(a,h)anthracene; Aroclor-1248; Aroclor-1254; Aroclor-1260; high-
ELCR S.E-02 .02 risk PCBs; arsenic; Cr(VI1); dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ); Bi-
Surface Soil 214: Pb-210; Pb-214: Ra-226
Aroclor-1254; aluminum; antimony; arsenic; cobalt; copper; iron;
HI 53 8 - 53 8 - manganese; thallium; vanadium; zinc; mercury; dioxin-like PCB TEQ;
2,3,7,.8-TCDD TEQ
Total Soil ST - - - - - -
Peck Iron and Avrsenic; Cr(V1); vinyl chloride; dioxin-like PCB TEQ); high-risk PCBs;
Metal Site ELCR -- - 2.E-01 - - 2.E-01 2,3,7,8-TCDD TEQ); Bi-214, Pb-210, PB-214, Ra-226,
Groundwater Sr-90
Antimony; arsenic; cobalt; iron; manganese; mercury; thallium; dioxin-like
HI 7 47 7 a7 PCB TEQ:; 2,3,7,8-TCDD TEQ; cyanide
ELCR -- -- 3.E-05 -- -- 3.E-05 Cr(V1); 2,3,7,8-TCDD TEQ; Ra-226
NDC Surface Water HI 1 04 = 1 04 = 2,3,7,8-TCDD TEQ
. ELCR -- -- 3.E-05 -- -- 3.E-05 Benzo(a)pyrene; arsenic; Cr(V1); 2,3,7,8-TCDD TEQ
NDC Sediment HI 0.7 0.09 -- 0.7 0.09 -- Thallium; 2,3,7,8-TCDD TEQ
. ELCR -- -- 2.E-05 -- -- 1.E-05 Cr(VI); Pb-214, Ra-226
Freshwater Wetland Sediment T 0.03 0.008 — 001 0.003 — —
. ELCR - -- 4.E-06 -- -- 2.E-06 Cr(\VID)
Paradise Creek Surface Water T 02 005 — 01 003 — -
CT(VT); aioXin-Nke PCB TEQ; NIgN-TISK PCBS; Z,3,7,8-TCDD T1EY, Ra-
Estuarine Wetland Surface Water | E-CR _ ~ 1.E-04 - - 1.E-04 226
HI 1 0.4 -- 1 0.4 -- Cobalt; dioxin-like PCB TEQ
. . ELCR -- -- 3.E-04 -- -- 3.E-04 Arsenic; Cr(V1); dioxin-like PCB TEQ
i Creek Paradise Creek Sediment T 07 01 — 06 01 — Cobalt
aradise Cree - _ _ _ - _ i . , : ic:
Estuarine Wetland Sediment ELCR 7.E-05 6.E-05 Dibenzo(a,h)anthracene; Aroclo_r 1248; arsenic; Cr(\VI)
HI 9 1 -- 9 1 -- Cobalt, thallium
Aldrin; chlordane; 4,4'-DDE; heptachlor epoxide; Aroclor-1254; Cr(VI);
ELCR - - 5.E-03 - - 4.E-03 high-risk PCBs; dioxin-like PCB TEQ; 2,3,7,8-TCDD TEQ); Bi-214; Pb-
Fish/Shellfish Tissue 214; Sr-90
Cobalt; iron; manganese; mercury; Aroclor-1254; dioxin-like PCB TEQ;
HI 128 79 112 68 2.3,7.6-TCDD TEO
Lead is identified as a risk driver in the following media for the future
. resident:
Lead (All E Areas/Med . . . L
ead ( xposure Areas/Media) Total soil, groundwater, estuarine wetland sediment, shellfish tissue, and
fish tissue
-- = Cancer risks are evaluated for age-adjusted resident, and non-cancer hazards are evaluated separately for child resident and adult resident; resident scenario is for exposure to surface soil, not total soil
ELCR = Excess lifetime cancer risk (CR). The range of regulatory target carcinogenic risk is 1E-06 to 1E-04 (one in one million to one in ten thousand) Cr(VI) = hexavalant chromium Pb-214 = lead-214
HI = Hazard index. A target organ hazard index of less than 1 indicates hazard within regulatory target noncarcinogenic risk level. Ra-226 = radium-226 Sr-90 = strontium-90
Shaded cell indicates a cancer risk or target organ non-cancer hazard exceedance of the cancer risk or non-cancer hazard target. Bi-214 - bismuth-214

Pb-210 = lead-210

Page 13 of 13



FIGURE



This page was intentionally left blank



Eilide - i - i L = 18 W = N 4% ! .‘ A e W _ : HGL—HHRA—Peck Iron and Metal, Portsmouth, VA
ImAvenye e LA N L B . G s

NDC,Outfall

Figure 2.1
Site Layout
e

-~ /\ -
Brick
V\(argq‘c_)us_’e

Legend
| — " Site Groundwater Monitoring Well

W :"‘ & e Covered Site Groundwater Monitoring Well
"—Iit_ X -:‘E;_jp ﬂ‘_\

Outfall

e o = =

i

Xl
o

\Wheelabrator.
7R Well Identification
= {

"
! - Drainage Pathway (dashed where inferred)

Overland Surface Water Flow

Drainage Channel

=

) s - = - Inferred Underground Pipe
Shear, , : . ' '
Building , :

Terrestrial Soil

Building

estuarine wetland

non-tidal freshwater wetland

Peck property placed into permanent
conservation easement with ERP

@ Peck Iron and Metal Site

) g - » Notes:
CI W | . . ks
S '
S o

- - - - Wetland areas are defined and digitized by the National Wetlands Inventory
i
Cor o MW 10 / X ’

branch of the U.S. Fish and Wildlife Service, September 26, 2011 and

revised based on the onsite wetland survey conducted on June 15, 2015
and June 16, 2015.

ERP=Elizabeth River Project
HHRA=Human Health Risk Assessment
_ . NDC=Northwestern Drainage Channel
g r . RI=Remedial Investigation
5 3 : . . WDC=Western Drainage Channel
Paradise| Creek: LI 1 -
\Western|Landfill o - | \gst-s-01\HGLGIS\Peck_MSIW\RI Finall HHRA)

(2-01)Site_Layout.mxd
7/10/2019 TH

Source: HGL, Malcolm Pirnie, EPA, NWI,
ArcGIS Online Imagery

y

HydroGeologic, Inc



ATTACHMENT A

RAGS TABLES



This page was intentionally left blank



Table 1

Site Receptors and Exposure Routes
Peck Iron and Metal Superfund Site
Portsmouth, Virginia

. Construction Construction
Recreational . . Outdoor Cradock
Trespasser/ Fish Subsistence . ) 2] . Worker - Default | Worker - Dock . Indoor
Receptor . User/ . Maintenance Resident Community . . Utility Worker
Visitor . Consumer Fisherman . Construction Construction Worker
Fisherman Worker Resident . .
Project Project
. Current and Current and
Receptor Scenario Current and Future Future Future Current Future Future Future Future
Future Future Future
. Child, Child, Adult, . Child, Adult,
Child, Adolescent, . Child, Adult, and
Receptor Age and Adult Adolescent, Child and Age- Adult Age-Adiusted and Age- Adult Adult Adult Adult
and Adult Adjusted g J Adjusted
Exposure Area - = = - - - - -
(%] [72] [72] (%] (%] (%] (%] (%]
> > > ] > ] ] ]
a a a a a a a a
2 2 22 2 2 2 2 2
= O + O += O = O = O = O = O = O
S 7] =7 =7 D9 | o S 7] D% D% D%
. + S .2 c x4 = 2] x4 =i S5 .2 =i S5 2L | = c =i S .2 <t S .2 c x4 S .2 c x4 S .2 c c
Exposure Medium g |L el c|WL e I s |WL E s|lwL gl S g|LE flee|e glxegle BlxTE |8 S
cSlBuW|3 E|%B W = E|%B W ElBW|S = E|%B W El5u|3 El5u|3 RN 5
o (@} (@} (@} o (@} (@} (@} (@}
c|O| S % Elc|O| S % c c|O| 8§ |c|O]|S8 % c|O| S % 5 E’ Elc|O| S % c|O |8 % Elc|O]| 8 % Elc|O| & % I= I=
ClglEs|T|[88|g|l&E © 2 Clagl & |8 glEs|l8|lglEcles|T|l8|gleEs|8lglEc|T|8|glEs|T|88|lg|l s |T =
2I8lEc|5|Z2|E8|85 2 2l S |B|E8|l=c|2|E8|ls8s|S¢|s5(Z2|E8|lsc|2|8|l=c|s5|2|E8|s8s|s5|B|8|l=235|5] 5
ol | S8S>|alo|lE|l®> <) 1 © oS> |ols] 8> © % alolsl8>|9] & S>S|[a|lo| s S>S|[a|lol = < > o o
=[o|lEs5|>|1E]alE s = Slal £ |E[a|lEs|EalEs|lEn|>E|lalEs|lElalEsEs|>|lElalsEs(>|lslalEsEs > >
Surface Soil™ X[x]| x | -|xX|[x]|] X - - -] - [ X]|X] X | X|[x]| X — |- -] - |IXxX|x| x |-~ - |-|X][x X - -
Subsurface Soil -1 - T--1-T-1 - -- - -] - -]-] - [XxX[Xx] - - | -]-7-1 - [ x[x] X [-]-[-1] - [-[X[X X - -
Peck Iron and Metal INDC Surface Water X[ x] - [-]-]-] - -- - -] - -]-] - [ XxX[Xx] - — | -]-1-1 - [-7T-=1 - [-]T-7T-=1 - [-[X[X - - -
Site NDC Sediment X[ x] - [-]-]-] - -- - -] - -]-] - [XxX[Xx] - — | -]-1-1 - [-7T=1 - [-]T-7T-1 - [-[X[X X - -
Freshwater Sediment X | X -- e e -- -- - | - -- - | - -- X | X -- -- - -] - -- - | - -- e -- - | X | X X -- --
Groundwater - - | X|-|-] - - - - - - - X X] - X [ x|~ - |-|x® - |X]|-|xB| - |X]|-]|X - X X
Paradise Creek Surface x | % B x| x N N x| x| - | N x | % B 3 . B L B L B x| x B B .
Water
di K Paradise Creek Sediment X | X -- - | X | X -- -- X | X -- - | - -- X | X -- -- - | X | X X - | - -- - | X | X X - | X | X X -- --
Paradise Creek £ arine Sediment X[ x] - [-[x[x] - -- X X] - [-]-] - [Ix[x] - — -] -1-1 - [-7T-1 - [-[x[x] X [--[X[X X -- --
Estuarine Surface Water X | X -- - | X | X -- -- X | X| - - | - -- X | X -- -- - -] - -- - | - -- e -- - | X | X -- -- --
Fish/Shellfish Tissue — - - |- x| - NG X| =] - |-~ - | x|-]| - e = I ™ I I ™ I i [ vy [y ey [y [ e -

Notes:

[1] Future surface soil is represented by the soil data for 0 to 12 ft bgs.
[2] The resident receptor is assumed to be exposed to sediment or surface water under a recreational setting.

[3] Construction worker exposure to groundwater is expected to be negligible and, therefore, will not be quantified.

[4] The fish/shellfish exposure route is quantified as part of the child recreational user/fisherman scenario. Accordingly, the child fish consumer was not included in the quantitative assessment.

X = Exposure pathway is identified as complete for the listed receptor and exposure medium.

-- = Exposure pathway is identified as incomplete for the listed receptor and exposure medium.
NDC = northern drainage channel
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Scenario Timeframe: Current
Medium: Peck Surface Soil

Exposure Medium: Surface Soil

Table 2.1

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Exposure CAS Chemical Minimum [1] | Maximum [1] | Units Location associated Detection Range of Concentration [2][ Background [3]{Screening [4] | Potential Potential | COPC| Rationale for [5]
Point Number Concentration | Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value |ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection
Peck
606-20-2 2,6-DINITROTOLUENE 2.70E-01 3.30E-01 mg/kg MP30 MP30-000005 3/73 1.80E-01 - 1.00E+00 3.30E-01 N/A 3.60E-01 ¢ N/A NO BSL
91-57-6 2-METHYLNAPHTHALENE 1.30E-01 J 8.30E-01 J mg/kg OoD04 0OD04-000005 4173 1.80E-01 - 2.60E-01 8.30E-01 N/A 240E+01 n N/A NO BSL
106-47-8 4-CHLOROANILINE 1.90E-01 J 1.90E-01 J mg/kg MP06 MP06-000005 1/73 3.50E-01 - 2.00E+00 1.90E-01 N/A 2.70E+00 ¢ N/A NO BSL
106-44-5 4-METHLYPHENOL 2.40E-01 J 2.40E-01 J mg/kg HSTP10 HSTP10-000005 1/73 3.50E-01 - 2.00E+00 2.40E-01 N/A 6.30E+02 n N/A NO BSL
83-32-9 ACENAPHTHENE 5.60E-02 J 3.94E+00 J mg/kg OD04 0OD04-000005 11/73 1.80E-01 - 2.50E-01 3.94E+00 N/A 3.60E+02 n N/A NO BSL
208-96-8 ACENAPHTHYLENE 1.60E-01 J 5.50E-01 mg/kg MP48 MP48-000005 2/73 1.80E-01 - 1.00E+00 5.50E-01 N/A 3.60E+02 n N/A NO BSL
98-86-2 ACETOPHENONE 1.20E-01 J 2.40E+00 mg/kg HSTP10 HSTP10-000005 2/73 3.50E-01 - 2.00E+00 2.40E+00 N/A 7.80E+02 n N/A NO BSL
120-12-7 ANTHRACENE 7.60E-02 J 4.80E+00 mg/kg OD04 0OD04-000005 22173 1.80E-01 - 2.50E-01 4.80E+00 N/A 1.80E+03 n N/A NO BSL
100-52-7 BENZALDEHYDE 1.90E-01 J 2.90E+00 mg/kg HSTP10 HSTP10-000005 5/73 3.50E-01 - 2.00E+00 2.90E+00 N/A 1.70E+02 ¢ N/A NO BSL
56-55-3 BENZO[A]JANTHRACENE 1.30E-01 J 1.54E+01 mg/kg OD04 0OD04-000005 59/73 1.80E-01 - 2.50E-01 1.54E+01 N/A 1.10E+00 ¢ N/A YES ASL
50-32-8 BENZO[A]PYRENE 1.20E-01 J 1.20E+01 mg/kg MPO06 MP06-000005 60/73 1.80E-01 - 2.50E-01 1.20E+01 N/A 1.10E-01 ¢ N/A YES ASL
205-99-2 BENZO[B]JFLUORANTHENE 1.10E-01 J 1.91E+01 mg/kg OD04 0OD04-000005 63/73 1.80E-01 - 2.50E-01 1.91E+01 N/A 1.10E+00 ¢ N/A YES ASL
191-24-2 BENZOI[G,H,I]JPERYLENE 9.40E-02 J | 1.10E+01 mg/kg MP06 MP06-000005 57173 1.80E-01 - 2.50E-01 1.10E+01 N/A 1.80E+02 n N/A NO BSL
207-08-9 BENZO[K]FLUORANTHENE 7.40E-02 J | 9.50E+00 mg/kg MP06 MP06-000005 58/73 1.80E-01 - 2.50E-01 9.50E+00 N/A 1.10E+01 ¢ N/A NO BSL
85-68-7 BENZYL BUTYL PHTHALATE 4.30E-02 J 1.40E+00 mg/kg | MP32; MP31 MP32-000005; MP31-000005 46 /73 1.80E-01 - 1.00E+00 1.40E+00 N/A N/A N/A NO NTX
92-52-4 BIPHENYL 1.50E-01 J 2.50E-01 J mg/kg OoD04 0OD04-000005 2/73 1.80E-01 - 2.60E-01 2.50E-01 N/A 470E+00 n N/A NO BSL
117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 6.60E-02 J 1.80E+02 mg/kg WASDO07 WASDO07-000005 59/73 1.90E-01 - 2.20E-01 1.80E+02 N/A 3.90E+01 ¢ N/A YES ASL
105-60-2 CAPROLACTAM 1.00E-01 J | 250E-01 J mg/kg MP13 MP13-000005 10/73 3.50E-01 - 2.00E+00 2.50E-01 N/A 3.10E+03 n N/A NO BSL
86-74-8 CARBAZOLE 7.00E-02 J 3.20E+00 mg/kg MP29 MP29-000005 10/73 3.50E-01 - 5.00E-01 3.20E+00 N/A N/A N/A NO NTX
218-01-9 CHRYSENE 1.30E-01 J 1.55E+01 mg/kg OoD04 0OD04-000005 60/73 1.80E-01 - 2.50E-01 1.55E+01 N/A 1.10E+02 ¢ N/A NO BSL
53-70-3 DIBENZ[A,HJANTHRACENE 1.40E-01 J | 3.10E+00 mg/kg MPO06 MP06-000005 23/73 1.80E-01 - 2.60E-01 3.10E+00 N/A 1.10E-01 ¢ N/A YES ASL
132-64-9 DIBENZOFURAN 6.70E-02 J | 1.80E+00 mg/kg MP29 MP29-000005 9/73 1.80E-01 - 2.60E-01 1.80E+00 N/A 7.30E+00 n N/A NO BSL
131-11-3 DIMETHYL PHTHALATE 1.80E-01 2.00E+00 mg/kg MP32 MP32-000005 8/73 1.80E-01 - 2.60E-01 2.00E+00 N/A N/A N/A NO NTX
84-74-2 DI-N-BUTYL PHTHALATE 1.50E-01 J 6.20E+00 mg/kg MP49 MP49-000005 38/73 1.80E-01 - 1.00E+00 6.20E+00 N/A 6.30E+02 n N/A NO BSL
117-84-0 DI-N-OCTYL PHTHALATE 1.10E-01 J 4.20E-01 mg/kg MP25 MP25-000005 4173 3.50E-01 - 2.00E+00 4.20E-01 N/A 6.30E+01 n N/A NO BSL
206-44-0 FLUORANTHENE 5.60E-02 J 3.12E+01 mg/kg OoD04 0OD04-000005 60/73 1.80E-01 - 4.60E-01 3.12E+01 N/A 2.40E+02 n N/A NO BSL
86-73-7 FLUORENE 1.20E-01 J 2.63E+00 J mg/kg OD04 0ODO04-000005 9/73 1.80E-01 - 2.50E-01 2.63E+00 N/A 240E+02 n N/A NO BSL
193-39-5 INDENO[1,2,3-CD]PYRENE 8.50E-02 J | 9.50E+00 mg/kg MPO06 MP06-000005 52/73 1.80E-01 - 2.50E-01 9.50E+00 N/A 1.10E+00 ¢ N/A YES ASL
91-20-3 NAPHTHALENE 1.35E-01 J [ 1.90E+00 mg/kg MP29 MP29-000005 7173 1.80E-01 - 2.50E-01 1.90E+00 N/A 3.80E+00 ¢ N/A NO BSL
85-01-8 PHENANTHRENE 5.60E-02 J | 2.35E+01 mg/kg 0oD04 0OD04-000005 49/73 1.80E-01 - 2.30E-01 2.35E+01 N/A 1.80E+02 n N/A NO BSL
108-95-2 PHENOL 7.30E-01 7.30E-01 mg/kg HSTP10 HSTP10-000005 1/73 3.50E-01 - 2.00E+00 7.30E-01 N/A 1.90E+03 n N/A NO BSL
129-00-0 PYRENE 9.00E-02 J | 2.62E+01 mg/kg 0OD04 0OD04-000005 60/73 1.80E-01 - 2.40E-01 2.62E+01 N/A 1.80E+02 n N/A NO BSL
72-55-9 4,4'-DDE 1.10E-03 J 2.00E-03 J mg/kg oDO01 0OD01-000005 2156 3.55E-03 - 4.60E-03 2.00E-03 N/A 2.00E+00 ¢ N/A NO BSL
50-29-3 4,4-DDT 1.50E-03 J 1.50E-03 J mg/kg 0oD02 0OD02-000005 1/56 3.55E-03 - 5.00E-03 1.50E-03 N/A 190E+00 ¢ N/A NO BSL
319-84-6 ALPHA-BHC 2.00E-03 J+ | 2.00E-03 J+ mg/kg MPOQ9 MP09-000005 1/56 1.80E-03 - 2.50E-03 2.00E-03 N/A 8.60E-02 ¢ N/A NO BSL
33213-65-9 |ENDOSULFAN I 4.80E-03 5.90E-02 mg/kg ODO03 0OD03-000005 4 /56 3.55E-03 - 4.59E-03 5.90E-02 N/A 4.70E+01 N/A NO BSL
72-20-8 ENDRIN 2.60E-03 J 2.60E-03 J mg/kg OD01 0ODO01-000005 1/56 3.55E-03 - 4.60E-03 2.60E-03 N/A 1.90E+00 n N/A NO BSL
58-89-9 GAMMA-BHC (LINDANE) 2.70E-03 2.70E-03 mg/kg OoDO07 ODO07-000005 1/56 1.80E-03 - 2.50E-03 2.70E-03 N/A 5.70E-01 ¢ N/A NO BSL
76-44-8 HEPTACHLOR 1.40E-03 J 1.40E-03 J mg/kg ODO03 0OD03-000005 1/56 1.80E-03 - 2.50E-03 1.40E-03 N/A 1.30E-01 ¢ N/A NO BSL
12672-29-6 |[AROCLOR-1248 6.20E-02 2.40E+01 J+ mg/kg HSTPO5 HSTP05-000005 55/77 3.60E-02 - 5.50E-02 2.40E+01 N/A 2.30E-01 ¢ N/A YES ASL
11097-69-1 [AROCLOR-1254 5.20E-02 J- | 2.40E+00 J mg/kg WASDO07 WASDO07-000005 3/77 3.50E-02 - 4.90E-02 2.40E+00 N/A 1.20E-01 n N/A YES ASL
11096-82-5 |[AROCLOR-1260 3.30E-02 J | 3.20E+01 mg/kg MP46 MP46-000005 69/77 3.90E-02 - 4.60E-02 3.20E+01 N/A 240E-01 ¢ N/A YES ASL
NA TEQ for PCB Congeners [7] 2.36E-04 2.36E-04 mg/kg WASDO7 WASDO07-000005 1/1 N/A 2.36E-04 N/A 4.80E-06 ¢ N/A YES ASL
NA High Risk PCBs [8] 1.17E+01 1.17E+01 mg/kg WASDO7 WASDO07-000005 1/1 N/A 1.17E+01 N/A 2.30E-01 ¢ N/A YES ASL
NA 2,3,7,8-TCDD TEQ [9] 1.46E-05 7.15E-04 mg/kg MP46 MP46-000005 10/10 N/A 7.15E-04 N/A 4.80E-06 ¢ N/A YES ASL
7429-90-5 ALUMINUM (FUME OR DUST) 3.55E+03 1.24E+06 J- mg/kg MP06 MP06-000005 77177 N/A 1.24E+06 N/A 7.70E+03 n N/A YES ASL
7440-36-0 ANTIMONY 5.20E-01 J 1.85E+03 mg/kg MP10 MP10-000005 44177 6.50E+00 - 1.11E+01 1.85E+03 N/A 3.10E+00 n N/A YES ASL
7440-38-2 ARSENIC 6.40E-01 J | 9.68E+01 mg/kg MP13 MP13-000005 77177 N/A 9.68E+01 N/A 6.80E-01 ¢ N/A YES ASL
7440-39-3 BARIUM 2.71E+01 1.95E+03 mg/kg MP23 MP23-000005 77177 N/A 1.95E+03 N/A 150E+03 n N/A YES ASL
7440-41-7 BERYLLIUM 2.60E-02 J 1.47E+01 mg/kg MP40 MP40-000005 47177 5.40E-01 - 9.20E-01 1.47E+01 N/A 1.60E+01 n N/A NO BSL
7440-43-9 CADMIUM 3.00E-01 J 1.32E+02 J- mg/kg MPO03 MP03-000005 72177 5.60E-01 - 6.40E-01 1.32E+02 N/A 7.10E+00 n N/A YES ASL
7440-70-2 CALCIUM METAL 5.01E+02 J 4.24E+04 mg/kg MP21 MP21-000005 77177 N/A 4.24E+04 N/A N/A N/A NO NUT
7440-47-3 CHROMIUM® 9.10E+00 J 8.15E+03 mg/kg MP30 MP30-000005 77177 N/A 8.15E+03 N/A 1.20E+04 n N/A NO BSL
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Table 2.1

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Scenario Timeframe: Current

Medium: Peck Surface Soil

Exposure Medium: Surface Soil

Field Sample
Exposure CAS Chemical Minimum [1] | Maximum [1] | Units Location associated Detection Range of Concentration [2]| Background [3]{Screening [4] | Potential Potential | COPC| Rationale for [5]
Point Number Concentration | Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value |ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection

7440-47-3 CHROMIUM®! 9.10E+00 J | 8.15E+03 mg/kg MP30 MP30-000005 77177 N/A 8.15E+03 N/A 3.00E-01 ¢ N/A YES ASL
18540-29-9 |CHROMIUM (HEXAVALENT COMPOUNDS) 4.90E-01 4.74E+01 mg/kg MP30 MP30-000005 10/15 4.30E-01 - 5.80E-01 4.74E+01 N/A 3.00E-01 ¢ N/A YES ASL
7440-48-4 COBALT 3.40E+00 J | 5.43E+03 mag/kg MP30 MP30-000005 63/77 5.70E+00 - 9.20E+00 5.43E+03 N/A 2.30E+00 n N/A YES ASL
7440-50-8 COPPER 1.19E+01 J+ | 1.83E+05 J- | mglkg MP06 MP06-000005 77177 N/A 1.83E+05 N/A 3.10E+02 n N/A YES ASL
57-12-5 CYANIDE 5.70E-01 U | 9.60E-01 mg/kg MP15 MP15-000005 12 /77 5.40E-01 - 9.20E-01 9.60E-01 N/A 2.30E+00 n N/A NO BSL
7439-89-6 IRON 3.56E+03 1.58E+06 J- | maglkg MP06 MP06-000005 77177 N/A 1.58E+06 N/A 550E+03 n N/A YES ASL
7439-92-1 LEAD 1.95E+01 J | 1.21E+05 mag/kg MP10 MP10-000005 77177 N/A 1.21E+05 N/A 2.00E+02 N/A YES ASL
7439-95-4 MAGNESIUM 456E+02 J | 6.53E+03 mg/kg MP40 MP40-000005 77177 N/A 6.53E+03 N/A N/A N/A NO NUT
7439-96-5 MANGANESE 149E+01 J | 1.86E+03 J mag/kg MP24 MP24-000005 77177 N/A 1.86E+03 N/A 1.80E+02 n N/A YES ASL
7439-97-6 MERCURY 1.70E-02 J- | 2.94E+01 J- | mg/kg HSTP09 HSTP09-000005 71/75 1.30E-01 - 1.40E-01 2.94E+01 N/A 1.10E+00 n N/A YES ASL
7440-02-0 NICKEL 5.90E+00 3.25E+03 mag/kg MP30 MP30-000005 76177 5.40E+00 - 5.40E+00 3.25E+03 N/A 150E+02 n N/A YES ASL
7440-09-7 POTASSIUM 2.16E+01 3.54E+03 mg/kg MP40 MP40-000005 70/77 5.63E+02 - 9.23E+02 3.54E+03 N/A N/A N/A NO NUT
7782-49-2 SELENIUM 8.80E-01 J+ | 2.30E+01 J mg/kg MP19 MP19-000005 53/77 3.80E+00 - 6.50E+00 2.30E+01 N/A 3.90E+01 n N/A NO BSL
7440-22-4  |SILVER 6.30E-02 J | 1.11E+02 J- | mg/kg MP06 MP06-000005 32177 1.10E+00 - 1.70E+00 1.11E+02 N/A 3.90E+01 n N/A YES ASL
7440-23-5  |SODIUM 5.43E+02 J | 2.68E+03 mg/kg MP40 MP40-000005 25/77 5.38E+02 - 9.23E+02 2.68E+03 N/A N/A N/A NO NUT
7440-28-0 |THALLIUM 1.90E-01 J- | 1.03E+01 mg/kg WASDO07 WASDO07-000005 5/72 2.70E+00 - 4.60E+00 1.03E+01 N/A 7.80E-02 n N/A YES ASL
7440-62-2  |VANADIUM (FUME OR DUST) 9.00E+00 1.82E+03 mag/kg MP34 MP34-000005 77177 N/A 1.82E+03 N/A 3.90E+01 n N/A YES ASL
7440-66-6 ZINC 3.92E+01 J | 1.27E+05 J- | mg/kg MP06 MP06-000005 77177 N/A 1.27E+05 N/A 2.30E+03 n N/A YES ASL
13966-02-4 |BERYLLIUM-7 2.47E-01 3.29E-01 pCilg RAD17 RAD17-000005 2/5 2.16E-01 - 2.42E-01 3.29E-01 N/A 539E-01 ¢ N/A NO BSL
14913-49-6  |BISMUTH-212 5.83E-01 J | 1.60E+00 J pCilg oDo7 ODO07-000005 28/31 1.22E+00 - 1.60E+00 1.60E+00 N/A 1.76E-02 ¢ N/A YES ASL
14733-03-0 |BISMUTH-214 5.54E-01 J |5.50E+02 J pCilg RADO7 RADO7 34/34 N/A 5.50E+02 N/A 153E-02 ¢ N/A YES ASL
10045-97-3 |CESIUM-137 2.15E-02 2.47E-01 pCilg RAD20 RAD20-000005 31/32 3.25E-02 - 3.25E-02 2.47E-01 N/A 470E-02 ¢ N/A YES ASL
14255-04-0 |LEAD-210 1.39E+00 3.53E+02 J pCilg RADO7 RADO7 10/10 N/A 3.53E+02 N/A 1.77E-01 ¢ N/A YES ASL
15092-94-1 |LEAD-212 3.27E-01 J | 142E+00 J pCilg RADO8 0ODO07-000005 30/34 4.67E-01 - 6.75E-01 1.42E+00 N/A 1.64E-02 ¢ N/A YES ASL
15067-28-4 |LEAD-214 6.65E-01 J | 5.96E+02 J pCilg RAD19 RAD19-000005 34/34 N/A 5.96E+02 N/A 1.35E-02 ¢ N/A YES ASL
13966-00-2 |POTASSIUM-40 2.36E+00 1.77E+01 pCilg OD05 0ODO05-000005 34/34 N/A 1.77E+01 N/A 157E-01 ¢ N/A YES ASL
PA-234M PROTACTINIUM-234M 1.63E+00 J | 2.73E+00 J pCilg RADO8 RADO8 4/5 1.65E+00 - 1.65E+00 2.73E+00 N/A 131E-02 ¢ N/A YES ASL
13982-63-3 |RADIUM-226 1.16E+00 J | 2.67E+00 J pCilg oDo7 ODO07-000005 8/8 N/A 2.67E+00 N/A 133E-02 ¢ N/A YES ASL
15262-20-1 |RADIUM-228 3.87E-01 1.44E+00 pCilg OD02 0OD02-000005 32/35 4.05E-01 - 6.59E-01 1.44E+00 N/A 1.02E-02 ¢ N/A YES ASL
14913-50-9 |THALLIUM-208 1.11E-01 J | 4.35E-01 J pCilg oDo7 ODO07-000005 31/31 N/A 4.35E-01 N/A 6.83E-03 ¢ N/A YES ASL
15065-10-8 |THORIUM-234 6.62E-01 J | 1.29E+00 J pCilg OD02 0OD02-000005 8/16 1.04E+00 - 1.20E+01 1.29E+00 N/A 131E-02 ¢ N/A YES ASL
15117-96-1 |URANIUM-235 6.63E-02 J | 2.15E-01 J pCilg RAD13 RAD13 5/7 6.45E-02 - 1.54E-01 2.15E-01 N/A 463E-02 ¢ N/A YES ASL

[5]

Minimum/Maximum detected concentrations.
Maximum concentration is used for screening.
Background values not available.
EPA Regional Screening Level (RSL) for residential soil (November 2017) (cancer risk = 1E-06, non-cancer HQ = 0.1).
RSL value for xylenes used for m,p-xylene.
RSL value for pyrene used for benzo(g,h,i)perylene and phenanthrene.
Radiological PRGs were calculated using the ORNL PRG calculator, using a site area of 30.48 acres (200,000 mz) with no cover. Available: https://epa-prgs.ornl.gov/cgi-bin/radionuclides/rprg_search
Rationale Codes
Selection Reason:
Deletion Reason:

Above Screening Levels (ASL)
Below Screening Level (BSL)
No Screening Value (NTX)
Essential Nutrient (NUT)

Due to limited hexavalent chromium specization; chromium concentrations screened against both hexavalent and trivalent chromium residential soil RSL

Dioxinlike PCBs were evaluated as toxicity equivalents (TEQ) to 2,3,7,8-tetrachlorodibenzo-p-dioxin. TEQs were calculated using the 2005 World Health Organization toxic equivalency factors. Non-detections were assigned a value of 0.

High risk PCBs are those with 4 or more chlorines. The high risk PCB concentration is the sum of the detections for the individual congeners.
Dioxins/furans were evaluated as TEQs to 2,3,7,8-tetrachlorodibenzo-p-dioxin. TEQs were calculated using the 2005 World Health Orgnization toxic equivalency factors. Non-detections were assigned a value of 0.

COPC = Chemical of Potential Concern

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

¢ = Carcinogenic
n = Noncarcinogenic
J = Estimated Value

mg/kg = milligrams per kilogram

N/A = Not available

pCilg = picocuries per gram
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Table 2.2
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Scenari eframe: Future
Medium: Site Soil (Combined Surface and Subsurface Soil)
Exposure Medium: Soil

Field Sample
Exposure CAS Chemical Minimum [1]| Maximum [1]| Units Location associated Detection Range of Concentration [2]| Background [3]|  Screening [4]| Potential Potential | COPC| Rationale for [5]|
Point Number Concentration | Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection
Peck

87-61-6  (1,2,3-TRICHLOROBENZENE 3.30E-03 J | 4.20E+00 mg/kg DU21TP2 DU21TP2-040080 3/232 4.50E-03 - 2.30E-02 4.20E+00 N/A 6.30E+00 n N/A NO BSL
120-82-1 [1,2,4-TRICHLOROBENZENE 2.40E-03 J | 3.60E+01 mglkg DU21TP2 DU21TP2-040080 127233 4.50E-03 - 2.30E-02 3.60E+01 N/A 5.80E+00 n N/A YES ASL
95-50-1  [1,2-DICHLOROBENZENE 4.90E-03 J | 4.40E-02 J-| mglkg DU11TP2 DU11TP2-005020 41233 4.50E-03 - 2.30E-02 4.40E-02 N/A 1.80E+02 n N/A NO BSL
541-73-1 |1,3-DICHLOROBENZENE 3.10E-03 J | 1.50E+01 mg/kg DU11TP2 DU11TP2-005020 817233 4.50E-03 - 2.30E-02 1.50E+01 N/A N/A N/A NO NTX
106-46-7  [1,4-DICHLOROBENZENE 3.70E-03 J | 3.50E+01 mg/kg DU11TP2 DU11TP2-005020 9/233 4.50E-03 - 2.30E-02 3.50E+01 N/A 2.60E+00 c N/A YES ASL
78-93-3  |2-BUTANONE 7.30E-03 J | 3.10E-01 J+| mg/kg DU9TP1 DU9TP1-040080 2117235 9.00E-03 - 3.60E-02 3.10E-01 N/A 2.70E+03 n N/A NO BsL
108-10-1 |4-METHYL-2-PENTANONE 1.80E-02 1.80E-02 mg/kg DU11TP2 DU11TP2-005020 1/235 9.00E-03 - 4.50E-02 1.80E-02 N/A 3.30E+03 n N/A NO BSL
67-64-1 |ACETONE 5.30E-03 J | 3.40E-01 J+| mg/kg DU9TP1 DU9TP1-040080 1317235 9.10E-03 - 2.90E-02 3.40E-01 N/A 6.10E+03 n N/A NO BsL
71-43-2  [BENZENE 2.50E-03 J | 2.60E-01 mg/kg DU11TP2 DU11TP2-005020 9/235 4.50E-03 - 1.80E-02 2.60E-01 N/A 1.20E+00 c N/A NO BSL
75-15-0  |CARBON DISULFIDE 2.90E-03 J | 1.10E-02 J | mglkg HSTP12 HSTP12-040080 9/235 4.50E-03 - 2.30E-02 1.10E-02 N/A 7.70E+01 n N/A NO BsL
108-90-7 |CHLOROBENZENE 2.60E-03 J | 3.40E+01 mg/kg DU11TP2 DU11TP2-005020 71235 4.50E-03 - 2.30E-02 3.40E+01 N/A 2.80E+01 n N/A YES ASL
110-82-7 |CYCLOHEXANE 5.20E-03 J | 6.40E-03 J+| mg/kg DU11TP2 DU11TP2-020040 21235 4.50E-03 - 2.30E-02 6.40E-03 N/A 6.50E+02 n N/A NO BsL
100-41-4 |ETHYLBENZENE 2.50E-03 J | 2.30E+00 mg/kg DU11TP2 DU11TP2-005020 141235 4.50E-03 - 1.80E-02 2.30E+00 N/A 5.80E+00 c N/A NO BSL
98-82-8  [ISOPROPYLBENZENE (CUMENE; 1.45E-03 J | 5.00E-02 mg/kg DU17TP2 DU17TP2-040080 10/235 4.50E-03 - 1.80E-02 5.00E-02 N/A 1.90E+02 n N/A NO BsL
179601-23-1 |m,p-XYLENE 2.50E-03 J | 6.80E+00 mg/kg DU11TP2 DU11TP2-005020 237235 4.50E-03 - 1.80E-02 6.80E+00 N/A 5.50E+01 n N/A NO BsL
79-20-9 [METHYL ACETATE 2.70E-03 J | 2.90E-02 mg/kg Mw22 MW-22-020040 3/235 4.50E-03 - 2.30E-02 2.90E-02 N/A 7.80E+03 n N/A NO BSL
1634-04-4 |METHYL TERT-BUTYL ETHEF 2.50E-03 J | 1.30E-02 mg/kg HSTP11 HSTP11-020040 6/235 4.50E-03 - 2.30E-02 1.30E-02 N/A 4.70E+01 c N/A NO BsL
108-87-2 |METHYLCYLOHEXANE 240E-03 J | 4.40E-02 J+| mglkg DU11TP2 DU11TP2-020040 10/235 4.50E-03 - 2.30E-02 4.40E-02 N/A N/A N/A NO NTX
75-09-2 |METHYLENE CHLORIDE 2.10E-03 J | 9.20E-03 mg/kg HSTP09 HSTP09-040080 69/235 4.50E-03 - 2.30E-02 9.20E-03 N/A 3.50E+01 n N/A NO BsL
95-47-6  [0-XYLENE 2.50E-03 J | 1.10E+00 mg/kg DU11TP2 DU11TP2-005020 207235 4.50E-03 - 1.80E-02 1.10E+00 N/A 6.50E+01 n N/A NO BSL
100-42-5 |STYRENE (MONOMER) 2.20E-02 2.20E-02 mg/kg DU11TP2 DU11TP2-005020 1/235 4.50E-03 - 2.30E-02 2.20E-02 N/A 6.00E+02 n N/A NO BsL
108-88-3 |TOLUENE 2.30E-03 J| 7.90E-02 J+| mglkg DU9TPL DU9TP1-040080 137235 4.50E-03 - 1.80E-02 7.90E-02 N/A 4.90E+02 n N/A NO BSL
95-94-3  |1,2,4 5-TETRACHLOROBENZENE 1.40E+00 1.40E+00 mg/kg DU21TP2 DU21TP2-040080 1/309 1.80E-01 - 1.00E+00 1.40E+00 N/A 2.30E+00 n N/A NO BsL
99-35-4  |1,3,5-TRINITROBENZENE 2.40E+00 J | 2.40E+00 J | mglkg DU9TPL DU9TP1-040080 1/60 2.50E-01 - 2.50E-01 2.40E+00 N/A 2.20E+02 n N/A NO BSL
123-91-1 |1,4-DIOXANE 130E-02 J| 1.30E-02 J| mg/kg DU17TP2 DU17TP2-040080 1/304 7.10E-02 - 1.70E-01 1.30E-02 N/A 5.30E+00 c N/A NO BsL
58-90-2  |2,3,4,6-TETRACHLOROPHENOL 120E-01 J| 1.80E-01 J | mglkg HSTPO5 HSTP05-005020 21309 1.80E-01 - 1.00E+00 1.80E-01 N/A 1.90E+02 n N/A NO BSL
95-95-4  |2,4,5-TRICHLOROPHENOL 2.30E-01 2.30E-01 mg/kg DU21TP2 DU21TP2-040080 1/309 1.80E-01 - 1.00E+00 2.30E-01 N/A 6.30E+02 n N/A NO BsL
120-83-2 |2,4-DICHLOROPHENOL 150E-01 J| 150E-01 J | mglkg DU21TP2 DU21TP2-040080 17309 1.80E-01 - 1.00E+00 1.50E-01 N/A 1.90E+01 n N/A NO BSL
105-67-9  |2,4-DIMETHYLPHENOL 1.20E-01 J | 1.30E+00 mg/kg DU22TP1 DU22TP1-005020 41309 1.80E-01 - 1.00E+00 1.30E+00 N/A 1.30E+02 n N/A NO BsL
51-28-5 |2,4-DINITROPHENOL 4.40E-02 J+| 4.40E-02 J+| mglkg Mw17 MW-17-020040 17297 3.50E-01 - 9.50E-01 4.40E-02 N/A 1.30E+01 n N/A NO BSL
121-14-2  |2,4-DINITROTOLUENE 5.40E-02 J | 5.40E-02 J | mglkg DU17TP2 DU17TP2-040080 1/312 1.80E-01 - 1.00E+00 5.40E-02 N/A 1.70E+00 c N/A NO BsL
606-20-2 |2,6-DINITROTOLUENE 2.70E-01 3.30E-01 mg/kg MP30 MP30-000005 3/312 1.80E-01 - 1.00E+00 3.30E-01 N/A 3.60E-01 c N/A NO BSL
95-57-8  |2-CHLOROPHENOL 6.90E-02 J | 6.90E-02 J | mglkg DU21TP2 DU21TP2-040080 1/307 1.80E-01 - 1.00E+00 6.90E-02 N/A 3.90E+01 n N/A NO BsL
95-48-7  |2-METHLYPHENOL 4.00E-02 J | 2.10E-01 J | mglkg HSTPO4 HSTP04-005020 37309 3.50E-01 - 2.00E+00 2.10E-01 N/A 3.20E+02 n N/A NO BSL
91-57-6  |2-METHYLNAPHTHALENE 2.60E-02 J | 2.70E+00 mg/kg HSTP02 HSTP02-020040 647309 1.80E-01 - 1.00E+00 2.70E+00 N/A 2.40E+01 n N/A NO BsL
88-74-4  |2-NITROANILINE 8.60E-02 J | 8.60E-02 J | mglkg DU17TP2 DU17TP2-040080 17304 1.80E-01 - 4.30E-01 8.60E-02 N/A 6.30E+01 n N/A NO BSL
99-09-2  |3-NITROANILINE 6.80E-02 J | 6.80E-02 J | mglkg DU17TP2 DU17TP2-040080 1/304 3.50E-01 - 8.40E-01 6.80E-02 N/A N/A N/A NO NTX
534-52-1 |4,6-DINITRO-2-METHYLPHENOL 5.20E-02 J | 430E-01 J | mglkg DU22TP1 DU22TP1-040080 21278 3.50E-01 - 2.00E+00 4.30E-01 N/A 5.10E-01 n N/A NO BSL
19406-51-0 |4-AMINO-2,6-DINITROTOLUENE 2.30E+00 J [ 2.30E+00 J [ mglkg DU9TPL DU9TP1-040080 1/60 2.50E-01 - 2.50E-01 2.30E+00 N/A 1.50E+01 n N/A NO BsL
106-47-8  |4-CHLOROANILINE 190E-01 J| 1.90E-01 J| mg/kg MPO06 MP06-000005 1/306 3.50E-01 - 2.00E+00 1.90E-01 N/A 2.70E+00 c N/A NO BSL
106-44-5 |4-METHLYPHENOL 3.90E-02 J | 6.00E-01 mg/kg DU22TP1 DU22TP1-005020 117309 3.50E-01 - 2.00E+00 6.00E-01 N/A 6.30E+02 n N/A NO BsL
83-32-9 [ACENAPHTHENE 3.00E-02 J | 4.90E+00 mg/kg HSTP02 HSTP02-020040 86/309 1.80E-01 - 4.30E-01 4.90E+00 N/A 3.60E+02 n N/A NO BSL
208-96-8 |ACENAPHTHYLENE 2.40E-02 J | 7.40E-01 mg/kg HSTP09 HSTP09-005020 36/309 1.80E-01 - 1.00E+00 7.40E-01 N/A 3.60E+02 n N/A NO BsL
98-86-2 |ACETOPHENONE 4.20E-02 ] | 2.40E+00 mg/kg HSTP10 HSTP10-000005 451309 3.50E-01 - 2.00E+00 2.40E+00 N/A 7.80E+02 n N/A NO BSL
120-12-7 |ANTHRACENE 2.90E-02 ] | 4.80E+00 mg/kg 0D04 (0D04-000005 12817309 1.80E-01 - 4.90E-01 4.80E+00 N/A 1.80E+03 n N/A NO BsL
100-52-7 |BENZALDEHYDE 5.40E-02 ] | 2.90E+00 mg/kg HSTP10 HSTP10-000005 137309 3.50E-01 - 2.00E+00 2.90E+00 N/A 1.70E+02 c N/A NO BSL
56-55-3 |[BENZO[A]JANTHRACENE 3.10E-02 J | 1.54E+01 mg/kg 0oDo04 OD04-000005 201/309 1.80E-01 - 3.70E-01 1.54E+01 N/A 1.10E+00 c N/A YES ASL
50-32-8 [BENZO[A]PYRENE 4.10E-02 1.20E+01 mg/kg MP06 MP06-000005 196 /309 1.80E-01 - 4.90E-01 1.20E+01 N/A 1.10E-01 c N/A YES ASL
205-99-2 |BENZO[BJFLUORANTHENE 4.50E-02 J | 191E+01 mg/kg 0oDo04 OD04-000005 208 /309 1.80E-01 - 4.90E-01 1.91E+01 N/A 1.10E+00 c N/A YES ASL
191-24-2 |BENZOI[G H,IJPERYLENE 2.60E-02 J | 1.10E+01 mg/kg MP06 MP06-000005 183/309 1.80E-01 - 4.90E-01 1.10E+01 N/A 1.80E+02 n N/A NO BSL
207-08-9 |BENZO[K]FLUORANTHENE 4.10E-02 J | 9.50E+00 mg/kg MP06 MP06-000005 17817309 1.80E-01 - 4.90E-01 9.50E+00 N/A 1.10E+01 c N/A NO BsL
85-68-7 |BENZYL BUTYL PHTHALATE 4.30E-02 ] | 1.40E+00 mg/kg | MP31; MP32 MP31-000005; MP32-000005 771309 1.80E-01 - 1.00E+00 1.40E+00 N/A 2.90E+02 c N/A NO BSL
92-52-4  |BIPHENYL 4.40E-02 J | 6.40E-01 mg/kg HSTP02 HSTP02-020040 221309 1.80E-01 - 1.00E+00 6.40E-01 N/A 4.70E+00 n N/A NO BsL
117-81-7 |BIS(2-ETHYLHEXYL) PHTHALATE 4.10E-02 J | 1.80E+02 mg/kg 'WASD07 WASD07-000005 1647309 1.90E-01 - 4.30E-01 1.80E+02 N/A 3.90E+01 c N/A YES ASL
105-60-2 |CAPROLACTAM 1.00E-01 J | 6.70E+00 mg/kg DU10TPL DU10TP1-040080 1217309 3.50E-01 - 2.00E+00 6.70E+00 N/A 3.10E+03 n N/A NO BsL
86-74-8 |CARBAZOLE 4.30E-02 ] | 3.20E+00 mg/kg MP29 MP29-000005 741309 1.90E-01 - 9.50E-01 3.20E+00 N/A N/A N/A NO NTX
218-01-9 |CHRYSENE 3.80E-02 J | 155E+01 mg/kg 0D04 '0D04-000005 206 / 309 1.80E-01 - 3.70E-01 1.55E+01 N/A 1.10E+02 C N/A NO BSL
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Scenari eframe: Future
Medium: Site Soil (Combined Surface and Subsurface Soil)
Exposure Medium: Soil

Table 2.2

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Exposure CAS Chemical Minimum [1]| Maximum [1]| Units Location associated Detection Range of Concentration [2]| Background [3]|  Screening [4]| Potential Potential | COPC| Rationale for [5]|
Point Number Concentration | Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection

53-70-3  [DIBENZ[A,HJANTHRACENE 2.60E-02 J | 3.10E+00 mg/kg MPO06 MP06-000005 96/309 1.80E-01 - 4.90E-01 3.10E+00 N/A 1.10E-01 c N/A YES ASL
132-64-9 |DIBENZOFURAN 2.70E-02 J | 2.50E+00 mg/kg HSTP02 HSTP02-020040 7017309 1.80E-01 - 4.30E-01 2.50E+00 N/A 7.30E+00 n N/A NO BsL
84-66-2 [DIETHYL PHTHALATE 4.60E-02 J | 1.40E-01 J | mglkg gﬂ;i;ﬁ; DU22TP1-040080; DU21TP2-040080 127309 1.80E-01 - 1.00E+00 1.40E-01 N/A 5.10E+03 n N/A NO BsL
131-11-3 |DIMETHYL PHTHALATE 4.90E-02 J | 2.30E+00 mg/kg DU22TP1 DU22TP1-040080 220/309 1.80E-01 - 2.60E-01 2.30E+00 N/A N/A N/A NO NTX
84-74-2  |DI-N-BUTYL PHTHALATE 3.50E-02 J | 6.20E+00 mg/kg MP49 MP49-000005 85/309 1.80E-01 - 1.00E+00 6.20E+00 N/A 6.30E+02 n N/A NO BsL
117-84-0 |DI-N-OCTYL PHTHALATE 7.70E-02 J | 8.20E-01 mg/kg DU17TP1 DU17TP1-005020 71309 3.50E-01 - 2.00E+00 8.20E-01 N/A 6.30E+01 n N/A NO BSL
206-44-0 |FLUORANTHENE 3.80E-02 J | 3.12E+01 mg/kg 0D04 (0D04-000005 2181309 1.80E-01 - 7.10E-01 3.12E+01 N/A 2.40E+02 n N/A NO BsL
86-73-7 |FLUORENE 3.40E-02 ] | 4.30E+00 mg/kg HSTP02 HSTP02-020040 84/309 1.80E-01 - 4.30E-01 4.30E+00 N/A 2.40E+02 n N/A NO BSL
118-74-1 |HEXACHLOROBENZENE 130E-01 J| 1.30E-01 J| mg/kg Mw17 MW-17-020040 1/309 1.80E-01 - 1.00E+00 1.30E-01 N/A 2.10E-01 c N/A NO BsL
193-39-5 |INDENO[1,2,3-CD]PYRENE 4.30E-02 J | 9.50E+00 mg/kg MP06 MP06-000005 17817309 1.80E-01 - 4.90E-01 9.50E+00 N/A 1.10E+00 c N/A YES ASL
91-20-3  |NAPHTHALENE 2.50E-02 J | 3.80E+00 mg/kg DU14TP2 DU14TP2-020040 731309 1.80E-01 - 1.00E+00 3.80E+00 N/A 3.80E+00 c N/A NO BsL
86-30-6  [N-NITROSODIPHENYLAMINE 4.60E-02 J | 460E-02 J | mglkg DU19TP1 DU19TP1-005020 1/309 1.80E-01 - 1.00E+00 4.60E-02 N/A 1.10E+02 c N/A NO BSL
85-01-8 |PHENANTHRENE 3.30E-02 J | 2.35E+01 mg/kg 0D04 (0D04-000005 1947309 1.80E-01 - 4.90E-01 2.35E+01 N/A 1.80E+02 n N/A NO BsL
108-95-2 |PHENOL 4.10E-02 ] | 2.40E+00 mg/kg HSTPO4 HSTP04-005020 241309 3.50E-01 - 2.00E+00 2.40E+00 N/A 1.90E+03 n N/A NO BSL
129-00-0 |PYRENE 4.20E-02 J | 2.62E+01 mg/kg 0D04 (0D04-000005 2171309 1.80E-01 - 3.70E-01 2.62E+01 N/A 1.80E+02 n N/A NO BsL
72-54-8 |4,4-DDD 2.30E-03 J-| 1.30E-01 J | mglkg DU23TP2 DU23TP2-005020 187292 1.80E-03 - 2.00E-02 1.30E-01 N/A 1.90E-01 n N/A NO BSL
72-55-9 |4,4-DDE 1.10E-03 J | 1.80E+00 J| mg/kg MwW22 MW-22-005020 271292 1.80E-03 - 9.50E-03 1.80E+00 N/A 2.00E+00 c N/A NO BsL
50-29-3  (4,4'-DDT 1.20E-03 J | 1.10E+01 mg/kg Mw22 MW-22-005020 2617291 1.80E-03 - 9.50E-03 1.10E+01 N/A 1.90E+00 c N/A YES ASL
309-00-2 |ALDRIN 6.70E-04 J | 3.10E-03 J+| mglkg MW19 MW-19-005020 6/291 9.40E-04 - 2,00E-02 3.10E-03 N/A 3.90E-02 c N/A NO BsL
319-84-6 |ALPHA-BHC 6.70E-04 J+| 4.50E-03 J+| mglkg Mw22 MW-22-005020 67292 9.40E-04 - 4.90E-03 4.50E-03 N/A 8.60E-02 c N/A NO BSL
319-85-7 |BETA-BHC 6.10E-04 J | 6.40E-03 J+| mglkg Mw22 MW-22-005020 167292 9.40E-04 - 4,90E-03 6.40E-03 N/A 3.00E-01 c N/A NO BsL
12789-03-6 |CHLORDANE 6.60E-04 3.43E-01 mg/kg MW19 MW-19-005020 221291 N/A 3.43E-01 N/A 1.70E+00 c N/A NO BSL
319-86-8 |DELTA-BHC 8.30E-04 J | 7.20E-03 mg/kg DU26TP2 DU26TP2-020040 3/292 9.40E-04 - 1.00E-02 7.20E-03 N/A 3.00E-01 c N/A NO BsL
60-57-1 [DIELDRIN 140E-03 J | 1.70E+00 J | mg/kg MwW22 MW-22-005020 1717292 1.80E-03 - 9.50E-03 1.70E+00 N/A 3.40E-02 c N/A YES ASL
959-98-8 |ENDOSULFAN | 120E-03 J| 4.80E-02 J+| mglkg MwW22 MW-22-005020 41292 9.40E-04 - 4,90E-03 4.80E-02 N/A 4.70E+01 n N/A NO BsL
33213-65-9 [ENDOSULFAN 11 1.80E-03 J| 1.30E-01 J+| mg/kg Mw22 MW-22-005020 9/292 1.80E-03 - 9.50E-03 1.30E-01 N/A 4.70E+01 n N/A NO BSL
1031-07-8 |ENDOSULFAN SULFATE 2.70E-03 J | 8.20E-02 J+| mglkg MwW22 MW-22-005020 67292 1.80E-03 - 9.50E-03 8.20E-02 N/A 4.70E+01 n N/A NO BsL
72-20-8 |ENDRIN 1.10E-03 ]| 8.40E-01 J| mg/kg Mw22 MW-22-005020 157292 1.80E-03 - 9.50E-03 8.40E-01 N/A 1.90E+00 n N/A NO BSL
7421-93-4 [ENDRIN ALDEHYDE 190E-03 J| 1.70E+00 J| mg/kg MwW22 MW-22-005020 197292 1.80E-03 - 9.50E-03 1.70E+00 N/A 1.90E+00 n N/A NO BsL
53494-70-5 [ENDRIN KETONE 120E-03 ]| 3.70E-02 J+| mglkg Mw22 MW-22-005020 10/292 1.80E-03 - 9.50E-03 3.70E-02 N/A 1.90E+00 n N/A NO BSL
58-89-9 |GAMMA-BHC (LINDANE) 7.40E-04 J | 1.50E-02 J | mglkg MW19 MW-19-040080 9/292 9.40E-04 - 1.00E-02 1.50E-02 N/A 5.70E-01 c N/A NO BSL
76-44-8 |[HEPTACHLOR 5.10E-04 J | 850E-03 J+| mglkg | MW19; MW22 MW-19-005020; MW-22-005020 127292 9.40E-04 - 4.90E-03 8.50E-03 N/A 1.30E-01 c N/A NO BsL
1024-57-3 |[HEPTACHLOR EPOXIDE 6.10E-04 J| 3.90E-01 J| mg/kg Mw22 MW-22-005020 1717292 9.40E-04 - 4.90E-03 3.90E-01 N/A 7.00E-02 c N/A YES ASL
72-43-5 |METHOXYCHLOR 4.30E-03 J | 1.70E-01 J+| mglkg Mw22 MW-22-005020 67292 9.40E-03 - 4.90E-02 1.70E-01 N/A 3.20E+01 n N/A NO BsL
12672-29-6 [AROCLOR-1248 6.20E-02 J | 4.30E+03 J| mgl/kg DU11TP2 DU11TP2-005020 83/321 3.50E-02 - 2.00E+00 4.30E+03 N/A 2.30E-01 c N/A YES ASL
11097-69-1 [AROCLOR-1254 1.30E-02 J | 2.10E+03 mglkg DU11TP2 DU11TP2-005020 1407321 3.50E-02 - 7.10E-02 2.10E+03 N/A 1.20E-01 n N/A YES ASL
11096-82-5 [AROCLOR-1260 5.10E-03 J | 8.60E+02 mg/kg DU11TP2 DU11TP2-005020 1847321 3.50E-02 - 7.10E-02 8.60E+02 N/A 2.40E-01 c N/A YES ASL
11100-14-4 |AROCLOR-1268 3.80E-02 J+| 8.40E-02 J+| mglkg Mw23 MW-23-020040 21321 3.50E-02 - 2.00E+00 8.40E-02 N/A 2.40E-01 c N/A NO BsL
NA TEQ for PCB Congeners [7] 4.97E-09 1.64E-03 mg/kg DU11TP2 DU11TP2-005020 26126 N/A 1.64E-03 N/A 4.80E-06 c N/A YES ASL
NA High Risk PCBs [8] 3.06E-03 1.39E+03 mglkg DU11TP2 DU11TP2-005020 26126 N/A 1.39E+03 N/A 2.30E-01 c N/A YES ASL
NA 2,3,7,8-TCDD TEQ [9] 1.43E-06 1.20E-03 mg/kg Mw22 MW-22-005020 45/ 45 N/A 1.20E-03 N/A 4.80E-06 c N/A YES ASL
7429-90-5 |[ALUMINUM (FUME OR DUST) 6.33E+02 1.24E+06 J-| mgl/kg MPO06 MP06-000005 320/320 N/A 1.24E+06 N/A 7.70E+03 n N/A YES ASL
7440-36-0 [ANTIMONY 2.30E-01 J | 1.85E+03 mg/kg MP10 MP10-000005 187/320 | 4.80E+00 - 7.16E+02 1.85E+03 N/A 3.10E+00 n N/A YES ASL
7440-38-2 |ARSENIC 5.30E-01 J|161E+02 J| mgl/kg DU9TP2 DU9TP2-020040 316/320 | 1.10E+00 - 1.20E+00 1.61E+02 N/A 6.80E-01 c N/A YES ASL
7440-39-3 [BARIUM 8.60E+00 J | 2.53E+03 mg/kg DU22TP2 DU22TP2-005020 316/320 | 2.32E+01 - 2.48E+01 2.53E+03 N/A 1.50E+03 n N/A YES ASL
7440-41-7 |BERYLLIUM 2.60E-02 J | 2.43E+01 mg/kg DU16TP2 DU16TP2-020040 239/320 3.90E-01 - 5.97E+01 2.43E+01 N/A 1.60E+01 n N/A YES ASL
7440-43-9 [CADMIUM 4.90E-02 J | 2.12E+02 mg/kg DU18TP2 DU18TP2-005020 292/320 | 4.20E-01-5.97E+01 2.12E+02 N/A 7.10E+00 n N/A YES ASL
7440-70-2 [CALCIUM METAL 3.86E+01 J | 6.20E+04 mg/kg DU6BTP2 DU6TP2-005020 313/320 | 5.80E+02 - 6.35E+02 6.20E+04 N/A N/A N/A NO NUT
7440-47-3 [CHROMIUMI6] 3.60E+00 1.13E+05 mg/kg DU9TP2 DU9TP2-020040 320/320 N/A 1.13E+05 N/A 1.20E+04 n N/A YES ASL
7440-47-3 [CHROMIUMI6] 3.60E+00 1.13E+05 mglkg DU9TP2 DU9TP2-020040 320/320 N/A 1.13E+05 N/A 3.00E-01 c N/A YES ASL
18540-29-9 [CHROMIUM (HEXAVALENT COMPOUNDS) 3.20E-01 J| 1.80E+02 mg/kg DU15TP2 DU15TP2-005020 947109 4.30E-01 - 5.20E+01 1.80E+02 N/A 3.00E-01 c N/A YES ASL
7440-48-4 |COBALT 1.30E-01 J | 2.93E+04 mg/kg DU9TP2 DU9TP2-020040 228/320 | 3.90E+00 - 9.20E+00 2.93E+04 N/A 2.30E+00 n N/A YES ASL
7440-50-8 (COPPER 2.00E+00 J | 1.83E+05 J-| mg/kg MPO06 MP06-000005 319/320 | 2.90E+00 - 2.90E+00 1.83E+05 N/A 3.10E+02 n N/A YES ASL
57-12-5 [CYANIDE 1.50E-01 J | 9.20E+00 mg/kg DU26TP1 DU26TP1-040080 627320 5.00E-01 - 1.50E+00 9.20E+00 N/A 2.30E+00 n N/A YES ASL
7439-89-6 [IRON 1.78E+03 158E+06 J-| mgl/kg MPO06 MP06-000005 3201320 N/A 1.58E+06 N/A 5.50E+03 n N/A YES ASL
7439-92-1 |[LEAD 2.70E+00 121E+05 mg/kg MP10 MP10-000005 320/ 320 N/A 1.21E+05 N/A 2.00E+02 N/A YES ASL
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Scenario Timeframe: Future
Medium: Site Soil (Combined Surface and Subsurface Soil)
Exposure Medium: S

Table 2.2

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Exposure CAS Chemical Minimum [1]| Maximum [1]| Units Location associated Detection Range of Concentration [2]| Background [3]|  Screening [4]| Potential Potential | COPC| Rationale for [5]|
Point Number Concentration | Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection
7439-95-4 [MAGNESIUM 1.89E+02 J | 1.07E+04 J [ mglkg Mw17 MW-17-005020 308/320 | 5.51E+02 - 6.21E+02 1.07E+04 N/A N/A N/A NO NUT
7439-96-5 |[MANGANESE 3.00E+00 2.66E+03 mglkg DU11TP1 DU11TP1-020040 320/320 2.66E+03 N/A 1.80E+02 n N/A YES ASL
7439-97-6 [MERCURY 4.00E-03 J-| 9.33E+01 mg/kg DU21TP2 DU21TP2-005020 253/316 9.90E-02 - 2.00E-01 9.33E+01 N/A 1.10E+00 n N/A YES ASL
7440-02-0 [NICKEL 1.00E+00 J | 1.82E+04 mg/kg DU9TP2 DU9TP2-020040 305/320 | 4.40E+00 - 5.40E+00 1.82E+04 N/A 1.50E+02 n N/A YES ASL
7440-09-7 |POTASSIUM 1.91E+01 J | 5.34E+03 mg/kg DU16TP2 DU16TP2-020040 297/320 | 4.33E+02 - 5.97E+04 5.34E+03 N/A N/A N/A NO NUT
7782-49-2 [SELENIUM 3.00E-01 J | 6.82E+01 mg/kg DU18TP2 DU18TP2-005020 125/320 | 2.60E+00 - 4.18E+02 6.82E+01 N/A 3.90E+01 n N/A YES ASL
7440-22-4 (SILVER 5.20E-02 J | 1.36E+02 mg/kg DU8TP2 DUBTP2-005020 2251320 8.40E-01 - 1.19E+02 1.36E+02 N/A 3.90E+01 n N/A YES ASL
7440-23-5 [SODIUM 3.37E+01 J+| 6.16E+03 mg/kg DU15TP1 DU15TP1-020040 219/320 | 4.35E+02 - 5.97E+04 6.16E+03 N/A N/A N/A NO NUT
7440-28-0 [THALLIUM 1.80E-01 J-| 8.45E+01 J | malkg DU9TP2 DU9TP2-020040 143/315 | 1.95E+00 - 5.90E+00 8.45E+01 N/A 7.80E-02 n N/A YES ASL
7440-62-2 [VANADIUM (FUME OR DUST) 4.70E+00 1.82E+03 mg/kg MP34 MP34-000005 320/320 N/A 1.82E+03 N/A 3.90E+01 n N/A YES ASL
7440-66-6 |ZINC 8.10E+00 127E+05 J-| mgl/kg MPO06 MP06-000005 318/320 | 5.00E+00 - 7.50E+00 1.27E+05 N/A 2.30E+03 n N/A YES ASL
13966-02-4 |BERYLLIUM-7 2.47E-01 3.29E-01 pCilg RAD17 RAD17-000005 215 2.16E-01 - 2.42E-01 3.29E-01 N/A 5.39E-01 c N/A NO BSL
14913-49-6 |BISMUTH-212 5.66E-01 J|160E+00 J| pCilg 0D07 ODO07-000005 36/39 1.22E+00 - 1.60E+00 1.60E+00 N/A 1.76E-02 c N/A YES ASL
14733-03-0 [BISMUTH-214 5.18E-01 J|550E+02 J| pCilg RADO7 RADO7 42142 5.50E+02 N/A 1.53E-02 c N/A YES ASL
10045-97-3 [CESIUM-137 2.15E-02 2.47E-01 pCilg RAD20 RAD20-000005 38/39 3.25E-02 - 3.25E-02 2.47E-01 N/A 4.70E-02 c N/A YES ASL
14255-04-0 [LEAD-210 5.22E-01 3.53E+02 J | pCilg RADO7 RADO7 18/18 3.53E+02 N/A 1.77E-01 c N/A YES ASL
15092-94-1 (LEAD-212 3.27E-01 J|142E+00 J| pCilg RADO08 OD07-000005 38/42 4.67E-01 - 6.75E-01 1.42E+00 N/A 1.64E-02 c N/A YES ASL
15067-28-4 (LEAD-214 5.91E-01 J|596E+02 J| pCilg RAD19 RAD19-000005 42142 N/A 5.96E+02 N/A 1.34E-02 c N/A YES ASL
13966-00-2 [POTASSIUM-40 2.36E+00 177E+01 pCilg 0OD05 ODO05-000005 42142 1.77E+01 N/A 1.57E-01 c N/A YES ASL
PA-234M |PROTACTINIUM-234M 163E+00 J|2.73E+00 J | pCilg RADO08 RADO08 415 1.65E+00 - 1.65E+00 2.73E+00 N/A 1.31E-02 c N/A YES ASL
13982-63-3 [RADIUM-226 1.16E+00 J | 1.24E+02 pCilg DU18TP2 DU18TP2-005020 20/20 1.24E+02 N/A 1.33E-02 c N/A YES ASL
15262-20-1 [RADIUM-228 3.87E-01 1.44E+00 pCilg 0D02 0OD02-000005 42147 4.05E-01 - 1.32E+00 1.44E+00 N/A 1.02E-02 c N/A YES ASL
14913-50-9 [THALLIUM-208 111E-01 J| 4.35E-01 J| pCilg 0D07 OD07-000005 39/39 N/A 4.35E-01 N/A 6.83E-03 c N/A YES ASL
15065-10-8 [THORIUM-234 5.88E-01 J|1.76E+00 J| pCilg 0DO03 0OD03-005020 16/24 1.04E+00 - 1.20E+01 1.76E+00 N/A 1.31E-02 c N/A YES ASL
15117-96-1 [URANIUM-235 5.97E-02 J| 2.15E-01 J| pCilg RAD13 RAD13 11/15 5.45E-02 - 1.54E-01 2.15E-01 N/A 4.63E-02 c N/A YES ASL

Minimum/Maximum detected concentrations.
Maximum concentration is used for screening
Background values not available,

EPA Regional Screening Level (RSL) for residential soil (November 2017) (cancer risk = 1E-06, non-cancer HQ = 0.1).

RSL value for xylenes used for m,p-xylene

RSL value for pyrene used for benzo(g.h.i)perylene and phenanthrene.

Radiological PRGs were calculated using the ORNL PRG calculator, using a site area of 30.48 acres (200,000 m %) with no cover. Available: https://epa-prgs.ornl.govicgi-bin/radionuclides/rprg_search

Rationale Codes

Above Screening Levels (ASL)
Below Screening Level (BSL)
No Screening Value (NTX)

Essential Nutrient (NUT)

Due to limited hexavalent chromium speciation; chromium concentrations screened against both hexavalent and trivalent chromium residential soil RSL
Dioxinlike PCB were evaluated as toxicity equivalents (TEQ) to 2,3,7 8-tetrachlorodibenzo-p-dioxin. TEQs were calculated using the 2005 World Health Organization toxic equivalency factors. Non-detections were assigned a value of 0.
High risk PCBs are those with 4 or more chlorines. The high risk PCB concentration is the sum of the detections for the individual congeners
Di P

luated as TEQs to 2,37,

TEQs were calculated using the 2005 World Health Organization toxic equivalency factors. Non-detections were assigned a value of 0

COPC = Chemical of Potential Concern
ARARITBC = Applicable or Relevant and Appropriate Requirement/
To Be Considered

¢ = Carcinogenic
n= Noncarcinogenic
J = Estimated Value

mgrkg = milligrams per kilograr

N/A = Not available

pCilg = picocuries per grar
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Scenario Timeframe: Future

Medium: Total Soil (Combined Surface and Subsurface)
Exposure Medium: Ambient Air during Excavation Activities
Exposure Point: Site

Table 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Exposure CAS Chemical Minimurr_] Soil Maximurr_\ Soil Minimum _ I\/_Iaximum_ _ Locat-ion -associa_teic)i Detection Concentration Used [2] _ Sereening [4] _ COPC Rationa!e for  [5]
Point Number Detection Detection Estimated Alr Estimated Alr Units | of Mammqm with Maxmum Frequency for Screening Units Toxicity Value Units Flag Contam_mant
(mg/kg) (markg) Concentration Concentration Concentration Concentration Deletion
or Selection
Peck

87-61-6 1,2,3-TRICHLOROBENZENE 3.30E-03 J | 4.20E+00 9.32E-04 1.19E+00 pg/m® DU21TP2 DU21TP2-040080 3/232 1.19E+00 ug/m? N/A pg/m? NO NTX
120-82-1 1,2,4-TRICHLOROBENZENE 240E-03 J | 3.60E+01 7.30E-04 1.09E+01 pg/m3 DU21TP2 DU21TP2-040080 12/233 1.09E+01 ug/m3 8.80E-01 n pg/m3 YES ASL
95-50-1 1,2-DICHLOROBENZENE 490E-03 J | 4.40E-02 J- 3.81E-03 3.42E-02 pg/m® DU11TP2 DU11TP2-005020 4/233 3.42E-02 pg/m® [ 8.80E+01 n | pg/m? NO BSL
541-73-1 1,3-DICHLOROBENZENE 3.10E-03 J | 1.50E+01 7.02E-07 3.40E-03 pg/m? DU11TP2 DU11TP2-005020 8/233 3.40E-03 ug/m? N/A pg/m? NO NTX
106-46-7 1,4-DICHLOROBENZENE 3.70E-03 J | 3.50E+01 3.22E-03 3.05E+01 pg/m3 DU11TP2 DU11TP2-005020 9/233 3.05E+01 |Jg/m3 1.10E+00 c pg/m3 YES ASL
78-93-3 2-BUTANONE 7.30E-03 J | 3.10E-01 J+ 5.44E-03 2.31E-01 pg/m? DU9TP1 DU9TP1-040080 21/235 2.31E-01 pg/m® [ 2.20E+03 n | pg/m? NO BSL
108-10-1 4-METHYL-2-PENTANONE 1.80E-02 1.80E-02 1.55E-02 1.55E-02 pg/m® DU11TP2 DU11TP2-005020 1/235 1.55E-02 pg/m® [ 1.30E+03 n | pg/m? NO BSL
67-64-1 ACETONE 5.30E-03 J | 3.40E-01 J+ 3.53E-03 8.74E-01 pg/m? DU9TP1 DU9TP1-040080 131/235 8.74E-01 pg/m® | 1.40E+04 n | pg/m? NO BSL
71-43-2 BENZENE 2.50E-03 J | 2.60E-01 6.43E-03 6.68E-01 pg/m® DU11TP2 DU11TP2-005020 9/235 6.68E-01 pg/m® [ 1.60E+00 ¢ | pgim? NO BSL
75-15-0 CARBON DISULFIDE 2.90E-03 J | 1.10E-02 J 2.26E-02 8.57E-02 pg/m® HSTP12 HSTP12-040080 9/235 8.57E-02 pg/m® [ 3.10E+02 n | pg/m? NO BSL
108-90-7 CHLOROBENZENE 2.60E-03 J | 3.40E+01 3.67E-03 4.79E+01 pg/m3 DU11TP2 DU11TP2-005020 71235 4.79E+01 |Jg/m3 2.20E+01 n pg/m3 YES ASL
110-82-7 CYCLOHEXANE 5.20E-03 J | 6.40E-03 J+ 4.53E-02 5.58E-02 pg/m? DU11TP2 DU11TP2-020040 2/235 5.58E-02 pg/m® [ 2.60E+03 n | pg/m? NO BSL
100-41-4 ETHYLBENZENE 2.50E-03 J | 2.30E+00 4.01E-03 3.69E+00 pg/m® DU11TP2 DU11TP2-005020 141235 3.69E+00 pg/m® [ 4.90E+00 ¢ | pgim? NO BSL
98-82-8 ISOPROPYLBENZENE (CUMENE) 1.45E-03 J | 5.00E-02 2.12E-03 7.32E-02 pg/m® DU17TP2 DU17TP2-040080 10/235 7.32E-02 pg/m® [ 1.80E+02 n | pg/m? NO BSL
179601-23-1 |m,p-XYLENE 2.50E-03 J | 6.80E+00 4.15E-03 1.13E+01 pg/m® DU11TP2 DU11TP2-005020 23/235 1.13E+01 pg/m® | 4.40E+01 n | pg/m? NO BSL
79-20-9 METHYL ACETATE 2.70E-03 J | 2.90E-02 3.02E-03 3.25E-02 pg/m® Mw22 MW-22-020040 3/235 3.25E-02 ug/m? N/A pg/m? NO NTX
1634-04-4 |METHYL TERT-BUTYL ETHER 2.50E-03 J | 1.30E-02 4.64E-03 2.41E-02 pg/m® HSTP11 HSTP11-020040 6/235 2.41E-02 pg/m® [ 4.70E+01 ¢ | pgim? NO BSL
108-87-2 METHYLCYLOHEXANE 2.40E-03 J | 4.40E-02 J+ 5.44E-07 9.97E-06 pg/m? DU11TP2 DU11TP2-020040 10/235 9.97E-06 ug/m? N/A pg/m? NO NTX
75-09-2 METHYLENE CHLORIDE 2.10E-03 J | 9.20E-03 8.71E-03 3.82E-02 pg/m® HSTPO9 HSTP09-040080 69 /235 3.82E-02 pg/m® [ 2.60E+02 n | pg/m? NO BSL
95-47-6 0-XYLENE 2.50E-03 J | 1.10E+00 3.52E-03 1.55E+00 pg/m® DU11TP2 DU11TP2-005020 20/235 1.55E+00 pg/m® | 4.40E+01 n | pg/m? NO BSL
100-42-5 STYRENE (MONOMER) 2.20E-02 2.20E-02 2.14E-02 2.14E-02 pg/m® DU11TP2 DU11TP2-005020 1/235 2.14E-02 pg/m® | 4.40E+02 n | pg/m? NO BSL
108-88-3 TOLUENE 2.30E-03 J | 7.90E-02 J+ 4.88E-03 1.68E-01 pg/m? DU9TP1 DU9TP1-040080 13/235 1.68E-01 pg/m® [ 2.20E+03 n | pg/m? NO BSL
95-94-3 1,2,4,5-TETRACHLOROBENZENE 1.40E+00 1.40E+00 2.51E-01 2.51E-01 pg/m? DU21TP2 DU21TP2-040080 1/309 2.51E-01 ug/m? N/A pg/m? NO NTX
99-35-4 1,3,5-TRINITROBENZENE 2.40E+00 J | 2.40E+00 J 5.44E-04 5.44E-04 pg/m? DU9TP1 DU9TP1-040080 1/60 5.44E-04 pug/m? N/A pg/m? NO NTX
123-91-1 1,4-DIOXANE 1.30E-02 J | 1.30E-02 J 2.98E-03 2.98E-03 pg/m® DU17TP2 DU17TP2-040080 1/304 2.98E-03 pg/m® [ 2.50E+00 ¢ | pgim? NO BSL
58-90-2 2,3,4,6-TETRACHLOROPHENOL 1.20E-01 J | 1.80E-01 J 2.72E-05 4.08E-05 pg/m® HSTPO5 HSTP05-005020 2/309 4.08E-05 ug/m? N/A pg/m? NO NTX
95-95-4 2,4,5-TRICHLOROPHENOL 2.30E-01 2.30E-01 5.21E-05 5.21E-05 pg/m® DU21TP2 DU21TP2-040080 1/309 5.21E-05 ug/m? N/A pg/m? NO NTX
120-83-2 2,4-DICHLOROPHENOL 1.50E-01 J | 1.50E-01 J 3.40E-05 3.40E-05 pg/m® DU21TP2 DU21TP2-040080 1/309 3.40E-05 ug/m? N/A pg/m? NO NTX
105-67-9 2,4-DIMETHYLPHENOL 1.20E-01 J [ 1.30E+00 2.72E-05 2.94E-04 pg/m? DU22TP1 DU22TP1-005020 4/309 2.94E-04 ug/m? N/A pg/m? NO NTX
51-28-5 2,4-DINITROPHENOL 4.40E-02 J+ | 4.40E-02 J+ 9.97E-06 9.97E-06 pg/m? MwW17 MW-17-020040 1/297 9.97E-06 ug/m? N/A pg/m? NO NTX
121-14-2 2,4-DINITROTOLUENE 5.40E-02 J | 540E-02 J 1.22E-05 1.22E-05 pg/m® DU17TP2 DU17TP2-040080 1/312 1.22E-05 pg/m® [ 1.40E-01 ¢ | pgim? NO BSL
606-20-2 2,6-DINITROTOLUENE 2.70E-01 3.30E-01 6.12E-05 7.47E-05 pg/m® MP30 MP30-000005 3/312 7.47E-05 pg/m? N/A pg/m? NO NTX
95-57-8 2-CHLOROPHENOL 6.90E-02 J | 6.90E-02 J 4.53E-03 4.53E-03 pg/m® DU21TP2 DU21TP2-040080 1/307 4.53E-03 ug/m? N/A pg/m? NO NTX
95-48-7 2-METHLYPHENOL 400E-02 J | 210E-01 J 9.06E-06 4.76E-05 pg/m® HSTPO4 HSTP04-005020 3/309 4.76E-05 pg/m® [ 2.60E+02 n | pg/m? NO BSL
91-57-6 2-METHYLNAPHTHALENE 2.60E-02 J | 2.70E+00 4.08E-03 4.24E-01 pg/m? HSTPO2 HSTP02-020040 64 /309 4.24E-01 ug/m? N/A pg/m? NO NTX
88-74-4 2-NITROANILINE 8.60E-02 J | 8.60E-02 J 1.95E-05 1.95E-05 pg/m® DU17TP2 DU17TP2-040080 1/304 1.95E-05 pg/m® [ 2.20E-02 n | pg/m? NO BSL
99-09-2 3-NITROANILINE 6.80E-02 J | 6.80E-02 J 1.54E-05 1.54E-05 pg/m® DU17TP2 DU17TP2-040080 1/304 1.54E-05 ug/m? N/A pg/m? NO NTX
534-52-1 4,6-DINITRO-2-METHYLPHENOL 5.20E-02 J | 430E-01 J 1.18E-05 9.74E-05 pg/m® DU22TP1 DU22TP1-040080 2/278 9.74E-05 ug/m? N/A pg/m? NO NTX
19406-51-0  [4-AMINO-2,6-DINITROTOLUENE 2.30E+00 J | 2.30E+00 J 5.21E-04 5.21E-04 pg/m? DU9TP1 DU9TP1-040080 1/60 5.21E-04 ug/m? N/A pg/m? NO NTX
106-47-8 4-CHLOROANILINE 1.90E-01 J | 1.90E-01 J 4.30E-05 4.30E-05 pg/m® MPO06 MP06-000005 1/306 4.30E-05 ug/m? N/A pg/m? NO NTX
106-44-5 4-METHLYPHENOL 3.90E-02 J | 6.00E-01 8.83E-06 1.36E-04 pg/m® DU22TP1 DU22TP1-005020 11/309 1.36E-04 pg/m® [ 2.60E+02 n | pg/m? NO BSL
83-32-9 ACENAPHTHENE 3.00E-02 J | 4.90E+00 1.95E-03 3.18E-01 pg/m® HSTP02 HSTP02-020040 86 /309 3.18E-01 ug/m® N/A pg/m® NO NTX
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Scenario Timeframe: Future

Medium: Total Soil (Combined Surface and Subsurface)
Exposure Medium: Ambient Air during Excavation Activities
Exposure Point: Site

Table 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Equsure CAS Chemical Minimurr_] Soil Maximurr_\ Soil Minimum _ I\/_Iaximum_ _ Locat-ion -associa_tez Detection Concentration Used [2] _ Sereening [4] _ COPC Rationa!e for  [5]
Point Number Detection Detection Estimated Alr Estimated Alr Units | of Mammqm with Maxmum Frequency for Screening Units Toxicity Value Units Flag Contam_mant
(mg/kg) (markg) Concentration Concentration Concentration Concentration Deletion
or Selection
208-96-8 ACENAPHTHYLENE 2.40E-02 J | 7.40E-01 5.44E-06 1.68E-04 pg/m? HSTP09 HSTP09-005020 36/309 1.68E-04 pg/m? N/A pg/m® NO NTX
98-86-2 ACETOPHENONE 4.20E-02 J 2.40E+00 6.40E-03 3.66E-01 pg/m3 HSTP10 HSTP10-000005 45/309 3.66E-01 pg/m3 N/A pg/m3 NO NTX
120-12-7 ANTHRACENE 2.90E-02 J | 4.80E+00 5.10E-04 8.45E-02 pg/m3 OD04 0ODO04-000005 128 /309 8.45E-02 pg/m3 N/A pg/m3 NO NTX
100-52-7 BENZALDEHYDE 5.40E-02 J 2.90E+00 2.18E-02 1.17E+00 pg/m3 HSTP10 HSTP10-000005 13/309 1.17E+00 pg/m3 N/A pg/m3 NO NTX
56-55-3 BENZO[A]JANTHRACENE 3.10E-02 J 1.54E+01 7.09E-05 3.51E-02 pg/m3 OD04 0ODO04-000005 201 /309 3.51E-02 pg/m3 2.00E-01 c pg/m3 NO BSL
50-32-8 BENZO[A]PYRENE 4.10E-02 1.20E+01 9.29E-06 2.72E-03 pg/m? MPO06 MP06-000005 196 / 309 2.72E-03 pg/m® | 8.80E-04 n | pg/m® YES ASL
205-99-2 BENZO[B]JFLUORANTHENE 450E-02 J 1.91E+01 1.02E-05 4.33E-03 pg/m3 OD04 0ODO04-000005 208 /309 4.33E-03 pg/m3 2.00E-01 c pg/m3 NO BSL
191-24-2 BENZO[G,H,I]JPERYLENE 2.60E-02 J 1.10E+01 5.89E-06 2.49E-03 pg/m3 MPO6 MP06-000005 183 /309 2.49E-03 pg/m3 N/A pg/m3 NO NTX
207-08-9 BENZO[K]JFLUORANTHENE 410E-02 J 9.50E+00 9.29E-06 2.15E-03 pg/m3 MPO6 MP06-000005 178 /309 2.15E-03 pg/m3 2.00E+00 c pg/m3 NO BSL
85-68-7 BENZYL BUTYL PHTHALATE 4.30E-02 J 1.40E+00 9.74E-06 3.17E-04 ug/m3 MP31; MP32 MP31_%%%%%55; MP32- 771309 3.17E-04 ug/m3 N/A ug/m3 NO NTX
92-52-4 BIPHENYL 440E-02 J 6.40E-01 3.53E-03 5.13E-02 pg/m3 HSTPO2 HSTP02-020040 22 /309 5.13E-02 pg/m3 1.80E-01 n pg/m3 NO BSL
117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 410E-02 J 1.80E+02 9.29E-06 4.08E-02 pg/m3 WASDO7 WASDO07-000005 164 /309 4.08E-02 pg/m3 5.10E+00 c pg/m3 NO BSL
105-60-2 CAPROLACTAM 1.00E-01 J 6.70E+00 2.27E-05 1.52E-03 pg/m3 DU10TP1 DU10TP1-040080 12/309 1.52E-03 pg/m3 9.60E-01 n pg/m3 NO BSL
86-74-8 CARBAZOLE 4.30E-02 J 3.20E+00 9.74E-06 7.25E-04 pg/m3 MP29 MP29-000005 741309 7.25E-04 pg/m3 N/A pg/m3 NO NTX
218-01-9 CHRYSENE 3.80E-02 J 1.55E+01 8.61E-06 3.50E-03 pg/m3 OD04 0ODO04-000005 206 /309 3.50E-03 pg/m3 2.00E+01 c pg/m3 NO BSL
53-70-3 DIBENZ[A,HJANTHRACENE 2.60E-02 J 3.10E+00 5.89E-06 7.02E-04 pg/m3 MPO6 MP06-000005 96 /309 7.02E-04 pg/m3 2.00E-02 c pg/m3 NO BSL
132-64-9 DIBENZOFURAN 2.70E-02 J 2.50E+00 1.58E-03 1.47E-01 pg/m3 HSTPO2 HSTP02-020040 70/309 1.47E-01 pg/m3 N/A pg/m3 NO NTX
DU22TP1; DU22TP1-040080;
84-66-2 DIETHYL PHTHALATE 4.60E-02 J 1.40E-01 J 1.04E-05 3.17E-05 ug/m3 DU21TP?2 DU21TP2-040080 12 /309 3.17E-05 ug/m3 N/A ug/m3 NO NTX
131-11-3 DIMETHYL PHTHALATE 4.90E-02 J 2.30E+00 1.11E-05 5.21E-04 pg/m3 DU22TP1 DU22TP1-040080 220/309 5.21E-04 pg/m3 N/A pg/m3 NO NTX
84-74-2 DI-N-BUTYL PHTHALATE 3.50E-02 J 6.20E+00 7.93E-06 1.40E-03 pg/m3 MP49 MP49-000005 85/309 1.40E-03 pg/m3 N/A pg/m3 NO NTX
117-84-0 DI-N-OCTYL PHTHALATE 7.70E-02 J 8.20E-01 1.74E-05 1.86E-04 pg/m3 DU17TP1 DU17TP1-005020 71309 1.86E-04 pg/m3 N/A pg/m3 NO NTX
206-44-0 FLUORANTHENE 3.80E-02 J 3.12E+01 8.61E-06 7.07E-03 pg/m3 OD04 0ODO04-000005 218 /309 7.07E-03 pg/m3 N/A pg/m3 NO NTX
86-73-7 FLUORENE 3.40E-02 J | 4.30E+00 1.11E-03 1.40E-01 pg/m3 HSTPO2 HSTP02-020040 84 /309 1.40E-01 pg/m3 N/A pg/m3 NO NTX
118-74-1 HEXACHLOROBENZENE 1.30E-01 J 1.30E-01 J 1.74E-02 1.74E-02 pg/m3 MW17 MW-17-020040 1/309 1.74E-02 pg/m3 2.70E-02 c pg/m3 NO BSL
193-39-5 INDENO[1,2,3-CD]JPYRENE 4.30E-02 J 9.50E+00 9.74E-06 2.15E-03 pg/m3 MPO6 MP06-000005 178/309 2.15E-03 pg/m3 2.00E-01 c pg/m3 NO BSL
91-20-3 NAPHTHALENE 2.50E-02 J | 3.80E+00 4.91E-03 7.46E-01 pg/m® [ DU14TP2 DU14TP2-020040 73/309 7.46E-01 pg/m® | 3.60E-01 ¢ | pugim? YES ASL
86-30-6 N-NITROSODIPHENYLAMINE 4.60E-02 J 4.60E-02 J 1.04E-05 1.04E-05 pg/m3 DU19TP1 DU19TP1-005020 1/309 1.04E-05 pg/m3 4.70E+00 c pg/m3 NO BSL
85-01-8 PHENANTHRENE 3.30E-02 J 2.35E+01 7.47E-06 5.32E-03 pg/m3 OD04 0ODO04-000005 194 /309 5.32E-03 pg/m3 N/A pg/m3 NO NTX
108-95-2 PHENOL 410E-02 J 2.40E+00 9.29E-06 5.44E-04 pg/m3 HSTP04 HSTP04-005020 241309 5.44E-04 pg/m3 8.80E+01 n pg/m3 NO BSL
129-00-0 PYRENE 4.20E-02 J 2.62E+01 1.70E-04 1.06E-01 pg/m3 OD04 0ODO04-000005 217 /309 1.06E-01 pg/m3 N/A pg/m3 NO NTX
72-54-8 4,4'-DDD 2.30E-03 J- | 1.30E-01 J 5.21E-07 2.94E-05 pg/m3 DU23TP2 DU23TP2-005020 1817292 2.94E-05 pg/m3 1.80E-01 c pg/m3 NO BSL
72-55-9 4,4'-DDE 1.10E-03 J 1.80E+00 J 5.00E-06 8.19E-03 pg/m3 MW22 MW-22-005020 271292 8.19E-03 pg/m3 1.30E-01 c pg/m3 NO BSL
50-29-3 4,4-DDT 1.20E-03 J 1.10E+01 2.72E-07 2.49E-03 pg/m3 MW22 MW-22-005020 26 /291 2.49E-03 pg/m3 1.30E-01 c pg/m3 NO BSL
309-00-2 ALDRIN 6.70E-04 J 3.10E-03 J+ 3.70E-06 1.71E-05 pg/m3 MW19 MW-19-005020 6/291 1.71E-05 pg/m3 2.50E-03 c pg/m3 NO BSL
319-84-6 ALPHA-BHC 6.70E-04 J+ | 450E-03 J+ 1.52E-07 1.02E-06 pg/m3 MW22 MW-22-005020 6/292 1.02E-06 pg/m3 6.80E-03 c pg/m3 NO BSL
319-85-7 BETA-BHC 6.10E-04 J 6.40E-03 J+ 1.38E-07 1.45E-06 pg/m3 MW22 MW-22-005020 16/292 1.45E-06 pg/m3 2.30E-02 c pg/m3 NO BSL
12789-03-6 |CHLORDANE 6.60E-04 3.43E-01 4.08E-06 2.12E-03 pg/m3 MW19 MW-19-005020 221291 2.12E-03 pg/m3 1.20E-01 pg/m3 NO BSL
319-86-8 DELTA-BHC 8.30E-04 J 7.20E-03 1.88E-07 1.63E-06 pg/m3 DU26TP2 DU26TP2-020040 3/292 1.63E-06 pg/m3 2.40E-02 c pg/m3 NO BSL
60-57-1 DIELDRIN 1.40E-03 J 1.70E+00 J 3.17E-07 3.85E-04 pg/m3 MW22 MW-22-005020 1717292 3.85E-04 pg/m3 2.70E-03 c pg/m3 NO BSL
959-98-8 ENDOSULFAN | 1.20E-03 J 4.80E-02 J+ 2.72E-07 1.09E-05 pg/m3 MW22 MW-22-005020 41292 1.09E-05 pg/m3 N/A pg/m3 NO NTX
33213-65-9 |ENDOSULFAN II 1.80E-03 J 1.30E-01 J+ 4.08E-07 2.94E-05 pg/m3 MW22 MW-22-005020 9/292 2.94E-05 pg/m3 N/A pg/m3 NO NTX
1031-07-8 ENDOSULFAN SULFATE 2.70E-03 J 8.20E-02 J+ 6.12E-07 1.86E-05 pg/m3 MW22 MW-22-005020 6/292 1.86E-05 pg/m3 N/A pg/m3 NO NTX

Page 2 of 4



Scenario Timeframe: Future

Medium: Total Soil (Combined Surface and Subsurface)
Exposure Medium: Ambient Air during Excavation Activities
Exposure Point: Site

Table 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Exposure CAS Chemical Minimurr_] Soil Maximurr_\ Soil Minimum _ I\/_Iaximum_ _ Locat-ion -associa_tez Detection Concentration Used [2] _ Sereening [4] _ COPC Rationa!e for  [5]
Point Number Detection Detection Estimated Alr Estimated Alr Units | of Mammqm with Maxmum Frequency for Screening Units Toxicity Value Units Flag Contam_mant
(mg/kg) (markg) Concentration Concentration Concentration Concentration Deletion
or Selection

72-20-8 ENDRIN 1.10E-03 J | 8.40E-01 J 2.49E-07 1.90E-04 pg/m? MW22 MW-22-005020 15/292 1.90E-04 pg/m? N/A pg/m® NO NTX
7421-93-4 ENDRIN ALDEHYDE 1.90E-03 J 1.70E+00 J 4.30E-07 3.85E-04 pg/m3 MW22 MW-22-005020 19/292 3.85E-04 pg/m3 N/A pg/m3 NO NTX
53494-70-5 |ENDRIN KETONE 1.20E-03 J 3.70E-02 J+ 2.72E-07 8.38E-06 pg/m3 MW22 MW-22-005020 10/292 8.38E-06 pg/m3 N/A pg/m3 NO NTX
58-89-9 GAMMA-BHC (LINDANE) 7.40E-04 J 150E-02 J 1.68E-07 3.40E-06 pg/m3 MW19 MW-19-040080 9/292 3.40E-06 pg/m3 4.00E-02 c pg/m3 NO BSL
76-44-8 HEPTACHLOR 5.10E-04 J 8.50E-03 J+ 9.79E-06 1.63E-04 ug/m3 mvv\\gg MW—19—(())%55%22%; MW-22- 1217292 1.63E-04 ug/m3 9.40E-03 c ug/m3 NO BSL
1024-57-3 HEPTACHLOR EPOXIDE 6.10E-04 J 3.90E-01 J 6.72E-06 4.29E-03 pg/m3 MW22 MW-22-005020 171292 4.29E-03 pg/m3 4.70E-03 c pg/m3 NO BSL
72-43-5 METHOXYCHLOR 4.30E-03 J 1.70E-01 J+ 9.74E-07 3.85E-05 pg/m3 MW22 MW-22-005020 6/292 3.85E-05 pg/m3 N/A pg/m3 NO NTX
12672-29-6 |AROCLOR-1248 6.20E-02 J |[4.30E+03 J 9.15E-04 6.35E+01 pg/m® [ DU11TP2 DU11TP2-005020 83/321 6.35E+01 pg/m® | 2.10E-02 ¢ | pugim® YES ASL
11097-69-1 |AROCLOR-1254 1.30E-02 J | 2.10E+03 1.43E-04 2.31E+01 pg/m® [ DU11TP2 DU11TP2-005020 140/321 2.31E+01 pg/m® | 2.10E-02 ¢ | pugim® YES ASL
11096-82-5 |AROCLOR-1260 5.10E-03 J | 8.60E+02 3.64E-05 6.14E+00 pg/m® | DU11TP2 DU11TP2-005020 184 /321 6.14E+00 pg/m® | 2.10E-02 ¢ | pugim® YES ASL
11100-14-4 |AROCLOR-1268 3.80E-02 J+ | 8.40E-02 J+ 8.61E-06 1.90E-05 pg/m3 MW23 MW-23-020040 2/321 1.90E-05 pg/m3 2.10E-02 ¢ pg/m3 NO BSL
NA TEQ for PCB Congeners [7] [10] 4.97E-09 1.64E-03 2.42E-11 7.96E-06 pg/m® [ DU11TP2 DU11TP2-005020 26/26 7.96E-06 pg/m® | 3.20E-07 ¢ | pugim® YES ASL
NA High Risk PCBs [8] 3.06E-03 1.39E+03 5.29E-05 2.42E+01 pg/m® [ DU11TP2 DU11TP2-005020 26/26 2.42E+01 pg/m® | 2.10E-02 ¢ | pugim® YES ASL
NA 2,3,7,8-TCDD TEQ [9] [10] 1.43E-06 1.20E-03 6.95E-09 5.84E-06 pg/m? MW?22 MW-22-005020 45/45 5.84E-06 pg/m® | 3.20E-07 ¢ | pugim? YES ASL
7429-90-5 |ALUMINUM (FUME OR DUST) 6.33E+02 1.24E+06 J- 1.43E-01 2.81E+02 pg/m? MPO06 MP06-000005 320/320 2.81E+02 pg/m® | 2.20E+00 n | pg/m® YES ASL
7440-36-0 ANTIMONY 2.30E-01 J 1.85E+03 5.21E-05 4.19E-01 pg/m3 MP10 MP10-000005 187 /320 4.19E-01 pg/m3 N/A pg/m3 NO NTX
7440-38-2 |ARSENIC 530E-01 J |[161E+02 J 1.20E-04 3.65E-02 pg/m? DU9TP2 DU9TP2-020040 316/320 3.65E-02 pg/m® | 2.90E-03 ¢ | pugim? YES ASL
7440-39-3  |BARIUM 8.60E+00 J | 2.53E+03 1.95E-03 5.72E-01 pg/m® | DU22TP2 DU22TP2-005020 316/320 5.72E-01 pg/m® | 2.20E-01 n | pg/m® YES ASL
7440-41-7 |BERYLLIUM 2.60E-02 J | 243E+01 5.89E-06 5.50E-03 pg/m® | DU16TP2 DU16TP2-020040 239/320 5.50E-03 pg/m® | 5.10E-03 ¢ | pugim® YES ASL
7440-43-9  |CADMIUM 490E-02 J |212E+02 1.11E-05 4.80E-02 pg/m® | DU18TP2 DU18TP2-005020 292/320 4.80E-02 pg/m® | 4.40E-03 n | pg/m® YES ASL
7440-70-2 CALCIUM METAL 3.86E+01 J 6.20E+04 8.74E-03 1.40E+01 pg/m3 DU6TP2 DUG6TP2-005020 313/320 1.40E+01 pg/m3 N/A pg/m3 NO NUT
7440-47-3 CHROMIUM[6] 3.60E+00 1.13E+05 8.15E-04 2.56E+01 pg/m3 DU9TP2 DU9TP2-020040 320/320 2.56E+01 pg/m3 N/A pg/m3 NO NTX
7440-47-3 |CHROMIUMI6] 3.60E+00 1.13E+05 8.15E-04 2.56E+01 pg/m? DU9TP2 DU9TP2-020040 320/320 2.56E+01 pg/m® | 1.50E-04 pg/m? YES ASL
18540-29-9 |CHROMIUM (HEXAVALENT COMPOUNDS) 3.20E-01 J | 1.80E+02 7.25E-05 4.08E-02 pg/m® | DU15TP2 DU15TP2-005020 94 /109 4.08E-02 pg/m® | 1.50E-04 pg/m? YES ASL
7440-48-4  |COBALT 1.30E-01 J | 2.93E+04 2.94E-05 6.64E+00 pg/m? DU9TP2 DU9TP2-020040 2281320 6.64E+00 pg/m® | 1.40E-03 pg/m? YES ASL
7440-50-8 COPPER 2.00E+00 J 1.83E+05 J- 4.53E-04 4.15E+01 pg/m3 MPO6 MP06-000005 319/320 4.15E+01 pg/m3 N/A pg/m3 NO NTX
57-12-5 CYANIDE 150E-01 J 9.20E+00 3.40E-05 2.08E-03 pg/m3 DU26TP1 DU26TP1-040080 62 /320 2.08E-03 pg/m3 3.50E-01 n pg/m3 NO BSL
7439-89-6 IRON 1.78E+03 1.58E+06 J- 4.03E-01 3.58E+02 pg/m3 MPO6 MP06-000005 320/320 3.58E+02 pg/m3 N/A pg/m3 NO NTX
7439-92-1 LEAD 2.70E+00 1.21E+05 6.12E-04 2.74E+01 pg/m3 MP10 MP10-000005 320/320 2.74E+01 pg/m3 N/A pg/m3 NO NTX
7439-95-4 MAGNESIUM 1.89E+02 J 1.07E+04 J 4.28E-02 2.42E+00 pg/m3 MW17 MW-17-005020 308 /320 2.42E+00 pg/m3 N/A pg/m3 NO NUT
7439-96-5 |MANGANESE 3.00E+00 2.66E+03 6.80E-04 6.02E-01 pg/m® [ DU11TP1 DU11TP1-020040 320/320 6.02E-01 pg/m® | 2.20E-02 n | pg/m® YES ASL
7439-97-6 MERCURY 4.00E-03 J- | 9.33E+01 7.02E-03 2.11E-03 pg/m3 DU21TP2 DU21TP2-005020 253 /316 2.11E-03 pg/m3 1.30E-01 n pg/m3 NO BSL
7440-02-0 [NICKEL 1.00E+00 J | 1.82E+04 2.27E-04 4.12E+00 pg/m? DU9TP2 DU9TP2-020040 305/320 4.12E+00 pg/m® | 3.90E-02 n | pg/m® YES ASL
7440-09-7 POTASSIUM 1.91E+01 J 5.34E+03 4.33E-03 1.21E+00 pg/m3 DU16TP2 DU16TP2-020040 297 /320 1.21E+00 pg/m3 N/A pg/m3 NO NUT
7782-49-2 SELENIUM 3.00E-01 J 6.82E+01 6.80E-05 1.54E-02 pg/m3 DU18TP2 DU18TP2-005020 125/320 1.54E-02 pg/m3 8.80E+00 n pg/m3 NO BSL
7440-22-4 SILVER 5.20E-02 J 1.36E+02 1.18E-05 3.08E-02 pg/m3 DU8TP2 DU8TP2-005020 225/320 3.08E-02 pg/m3 N/A pg/m3 NO NTX
7440-23-5 SODIUM 3.37E+01 J+ | 6.16E+03 7.63E-03 1.40E+00 pg/m3 DU15TP1 DU15TP1-020040 219/320 1.40E+00 pg/m3 N/A pg/m3 NO NUT
7440-28-0 THALLIUM 1.80E-01 J- | 8.45E+01 J 4.08E-05 1.91E-02 pg/m3 DU9TP2 DU9TP2-020040 143/ 315 1.91E-02 pg/m3 N/A pg/m3 NO NTX
7440-62-2  |VANADIUM (FUME OR DUST) 4.70E+00 1.82E+03 1.06E-03 4.12E-01 pg/m? MP34 MP34-000005 320/320 4.12E-01 pg/m® | 4.40E-02 n | pg/m® YES ASL
7440-66-6 ZINC 8.10E+00 1.27E+05 J- 1.83E-03 2.88E+01 pg/m3 MPO6 MP06-000005 318/320 2.88E+01 pg/m3 N/A pg/m3 NO NTX
13966-02-4 |BERYLLIUM-7 2.47E-01 3.29E-01 5.59E-05 7.45E-05 pCi/m3 RAD17 RAD17-000005 2/5 7.45E-05 pCi/m3 2.51E+01 c pCi/m3 NO BSL
14913-49-6 [BISMUTH-212 5.66E-01 J 1.60E+00 J 1.28E-04 3.62E-04 pCi/m3 ODO07 0ODO07-000005 36/39 3.62E-04 pCi/m3 5.45E-02 c pCi/m3 NO BSL
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Scenario Timeframe: Future

Medium: Total Soil (Combined Surface and Subsurface)

Exposure Medium: Ambient Air during Excavation Activities

Exposure Point: Site

Table 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Exposure CAS Chemical Minimum Soil | Maximum Soil Minimum Maximum Location associated Detection Concentration Used [2] Sereening [4] COPC Rationale for  [5]
Point Number Detection Detection Estimated Air Estimated Air | Units | of Maximum with Maximum Frequency for Screening Units Toxicity Value Units Flag Contaminant
(mg/kg) (markg) Concentration Concentration Concentration Concentration Deletion
or Selection
14733-03-0 |BISMUTH-214 5.18E-01 J | 5.50E+02 J 1.17E-04 1.25E-01 pCi/m3 RADO7 RADO7 42142 1.25E-01 pCi/m3 2.01E-04 c pCi/m3 YES ASL
10045-97-3 [CESIUM-137 2.15E-02 2.47E-01 4.87E-06 5.59E-05 pCi/m3 RAD20 RAD20-000005 38/39 5.59E-05 pCi/m3 5.50E-02 c pCi/m3 NO BSL
14255-04-0 |LEAD-210 5.22E-01 3.53E+02 J 1.18E-04 8.00E-02 pCi/m3 RADO07 RADO07 18/18 8.00E-02 pCi/m3 2.01E-04 c pCi/m3 YES ASL
15092-94-1 [LEAD-212 3.27E-01 J 1.42E+00 7.41E-05 3.22E-04 pCi/m3 RADO08 RADO08 38/42 3.22E-04 pCi/m3 8.63E-03 c pCi/m3 NO BSL
15067-28-4 |LEAD-214 591E-01 J |[596E+02 J 1.34E-04 1.35E-01 pCi/m3 RAD19 RAD19-000005 42142 1.35E-01 pCi/m3 2.01E-04 c pCi/m3 YES ASL
13966-00-2 |POTASSIUM-40 2.36E+00 1.77E+01 5.35E-04 4.01E-03 pCi/m3 ODO05 ODO05-000005 42142 4.01E-03 pCi/m3 2.80E-02 c pCi/m3 NO BSL
PA-234M PROTACTINIUM-234M 163E+00 J [273E+00 J 3.69E-04 6.18E-04 pCi/m3 RADO08 RADO08 415 6.18E-04 pCi/m3 5.13E-05 c pCi/m3 YES ASL
13982-63-3 |[RADIUM-226 1.16E+00 J | 1.24E+02 2.63E-04 2.81E-02 pCi/m3 DU18TP2 DU18TP2-005020 20/20 2.81E-02 pCi/m3 1.05E-04 c pCi/m3 YES ASL
15262-20-1 |RADIUM-228 3.87E-01 1.44E+00 8.77E-05 3.26E-04 pCi/m3 RADO08 RADO08 42147 3.26E-04 pCi/m3 3.30E-05 c pCi/m3 YES ASL
14913-50-9 |THALLIUM-208 1.11E-01 J 4.35E-01 2.51E-05 9.85E-05 pCi/m3 OoDO07 0ODO07-000005 39/39 9.85E-05 pCi/m3 2.53E+00 c pCi/m3 NO BSL
15065-10-8 |THORIUM-234 5.88E-01 J |[176E+00 J 1.33E-04 3.99E-04 pCi/m3 ODO03 0OD03-005020 16/24 3.99E-04 pCi/m3 5.13E-05 c pCi/m3 YES ASL
15117-96-1 [URANIUM-235 597E-02 J 2.15E-01 J 1.35E-05 4.86E-05 pCi/m3 RAD13 RAD13 11/15 4.86E-05 pCi/m3 1.98E-05 c pCi/m3 YES ASL
[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern
[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/
[3] Background values not available. To Be Considered
[4] EPA Regional Screening Level (RSL) for industrial air (November 2017) (cancer risk = 1E-06, non-cancer HQ = 0.1) ¢ = Carcinogenic
RSL value for xylenes used for m,p-xylene. n = Noncarcinogenic
RSL value for pyrene used for benzo(g,h,i)perylene and phenanthrene J = Estimated Value
RSL value for Aroclor-1260 used for Aroclor-1268 ug/m3 = micrograms per cubic meter
[5] Rationale Codes N/A = Not available
Above Screening Levels (ASL) pCi/m® = picocuries per cubic meter
Below Screening Level (BSL)
No Screening Value (NTX)
Essential Nutrient (NUT)
[6] Due to limited hexavalent chromium speciation; chromium concentrations screened against both hexavalent and trivalent chromium residential air RSL
[7] Dioxinlike PCBs were evaluated as toxicity equivalents (TEQ) to 2,3,7,8-tetrachlorodibenzo-p-dioxin. TEQs were calculated using the 2005 World Health Organization toxic equivalency factors. Non-detections were assigned a value of 0.
[8] High risk PCBs are those with 4 or more chlorines. The high risk PCB concentration is the sum of the detections for the individual congeners.
[9] Dioxins/furans were evaluated as TEQs to 2,3,7,8-tetrachlorodibenzo-p-dioxin. TEQs were calculated using the 2005 World Health Organization toxic equivalency factors. Non-detections were assigned a value of 0.
[10] Air concentration calculated using the VF for 2,3,7,8-TCDD.

Air concentration = soil concentration x (1/PEF + 1/VF)

PEF = particulate emission factor; VVF = volatilization factor

PEF for construction worker = 4.4 x 10° m*/kg (Calculated using equations 5-5 and 5-6 from EPA, 2002, see Table 2.3a).

VF calculated in Table 2.3b using equations from EPA, 2002.

PEF and VF calculations based on assume construction area of 26 acres.
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Construction Scenario PEF (m3/kg) (Lowest of Excavation Activities and Wind PEF and Contribution from Traffic on Unpaved Road PEF) :"

Table 2.3a

CALCULATION OF CONSTRUCTION WORKER EXPOSURE SCENARIO PEF

4.41E+06 |
Traffic on Unpaved Road PEF
1 TxA
PEF, = % N x
s Fp w /P4 [ 365 dyr—p Equation 5-5 from EPA, 2002
556 x (WA | x| === | xZ VKT
365dlyr
Q (11’1 A site.— B )2
C = A X exp Equation 5-6 from EPA, 2002
Sr C
FD - 0' 1 852 + t + 2 Equation E-16 from Appendix E of EPA, 2002
C t c
Variable Value Units Definition Source
A 12.9 unitless Constant Default
B 5.74 unitless Constant Default
C 71.8 unitless Constant Default
T 31,500,000 seconds Total time over which construction occurs Assumed
. Calculated, site-specific (square root of site surface contamination
AR 2142 m2 Surface area of contaminated road segment configured as a square x default width of road segment of 20 ft)
s 8.50 % Road surface silt content Default
w 11 tons Mean weight of vehicle Assumed (5 x 2-ton and 5 x 20-ton trucks per day)
Madry 02 % Road surface material moisture Ac‘ontcnt under dry, uncontrolled Default
conditions
p 120 days Number of days with at least 0.01 inches of precipitation Lookup value (Exhibit 5-2 from EPA, 2002)
# days/truck 260 days Assumed (5 days per week for 52 weeks)
SVKT 1,827 km Sum of fleet vehicle kilometers traveled during the exposure duration Assumed (3 vehicles x 0.045 km/day x 250 days)
LR 1,152 feet Road length Assumed (square root of the area)
WR 20 feet Road width Assumed
As 30.5 acres Areal extent of site (or site contamination) Site-specific
tc 8,760 hours Duration of construction (250 days for 8 hr/day) Assumed
FD 0.186 unitless Dispersion correction factor Calculated (Equation E-16 from Appendix E of EPA, 2002)
Inverse of the ratio of the 1-h geometric mean air concentration to the .
2 3 .
Q/Csr 139 g/m’-s per kg/m emission flux along a straight road segment bisecting a square site Caleulated (Equation 5-6 from EPA, 2002)
PEF 4.41E+06 m3/kg

Subchronic road particular emission factor

Calculated
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Table 2.3a

CALCULATION OF CONSTRUCTION WORKER EXPOSURE SCENARIO PEF

Site Assumptions

Excavation Activities and Wind PEF

Variable Value Units Source
Site Area 30.48 acres Site-specific
Site Area 1,327,709 square feet Calculated, site-specific
Site Area 123,411 square meters Calculated, site-specific
Site length 1,152 feet, assumed to be a square Calculated, site-specific
# passes 145 # passes to cover entire site Calculated, site-specific
Wind Erosion (Equation E-20 from Appendix E of EPA, 2002) Definition Source
[8) 3
= (1o m - ’ « 8.7 -V
M, ;70036 (1= ) x| ==| < F(x)x4,,,~ED=8.760hriyr
t
Variable Value Units
Vv 0 unitless Fraction of vegetative cover Default
Um 4.69 m/s Mean annual windspeed Default
Ut 11.3 m/s Equivalent threshold value of windspeed at 7m Default
F(x) 0.194 unitless Fuction dependent on Um/Ut derived Default
Asurf 123,411 m2 Areal extent of site with undisturbed surface soil contamination Site-specific, calculated
ED 1 year Exposure duration Assumed
Mwind 536,961 g Unit mass emitted from wind erosion Calculated
Excavation Emissions (Equation E-21 from Appendix E of EPA, 2002)
_y13
L’m
2.2 3
‘Mexcm =49.35=0.0016 = 11 Psoil erxcm‘ . dexmv : N—l *10°g kg
M|
2
Variable Value Units Definition Source
Um 4.69 m/s Mean windspeed during construction Default
M 12 % Gravimetric soil moisture content Default
Psoil 1.68 Mg/m3 In-situ soil density Default
Aexcav 61705.68114 m2 Areal extent of excavation Assumed (one-half the site is graded)
dexcav 3.03030303 m Average depth of excavation Assumed (10-foot excavation)
NA 2 unitless Number of times soil is dumped Default
Mexcav 76612.91292 g Unit mass emitted from excavation Calculated
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Table 2.3a

CALCULATION OF CONSTRUCTION WORKER EXPOSURE SCENARIO PEF

Dozing Emissions (Equation E-22 from Appendix E of EPA, 2002)

0.45(s)'° _ XVKT
X X

M, .=0.75

x10° glkg

- ( 1.4 S
Variable Value Units Definition Source
s 6.9 % Soil silt content Default
M 7.9 % Gravimetric soil moisture content Default
SVKT 101.88 km Sum of dozing kilometers traveled Calculated (assume entire 51tcA1s gadcd twice and each pass is 8 feet
in width)
S 11.4 kph Average dozing speed Default
Mdoz 3027.19366 g Unit mass emitted from dozing operations Calculated
Grading Emissions (Equation E-23 from Appendix E of EPA, 2002)
— 2.0 3
=0.60%0.0056(S)2° x LVKT* 10° g/kg
grade
Variable Value Units Definition Source
N 11.4 kph Average grading speed Default
SVKT 101.88 km Sum of grading kilometers traveled Calculated (assume entire SltCAlS gadcd twice and each pass is 8 feet
in width)
Mgrade 44486.12227 g Unit mass emitted from grading operations Calculated
Tilling Emissions (Equation E-24 from Appendix E of EPA, 2002)
M_. =1.1(5)"¢x4 _x4.047m*acrex 10 *ha/m**10°g/kg x N
=l : till 2 STES T4
Variable Value Units Definition Source
s 18 % Soil silt content Default
Atill 15.24 acre Areal extent of tilling Calculated (assume one-half the site is tilled for re-vegetation)
NA 2 unitless Number of times soil is tilled Default
Mtill 76860.70351 g Unit mass emitted from tilling or similar operations Calculated
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Table 2.3a

CALCULATION OF CONSTRUCTION WORKER EXPOSURE SCENARIO PEF

KJ'T> - unit emission flux (Equation E-25 from Appendix E of EPA, 2002)

<M

= ﬂfdo; * ﬂ{gmde .

A ; ;
T — ‘11—\1-‘3}?0‘ excav till
<J= =
A xT
c
Variable Value Units Definition Source

Ac 123411.3623 m2 Areal extent of site soil contamination Calculated, site-specific (contamination assumed to cover whole site))

T 31500000 s Duration of construction Assumed
9T> 1 89828E-07 o/m2-s Total time-averaged unit emission flux for construction activities

other than traffic on unpaved road
PEF'sc (Equation E-26 from Appendix E of EPA, 2002)
. 1 1
= QU
PEF,=0/C,, % — _
D <J r
Variable Value Units Definition Source
Ac 30.48 acres Areal extent of site soil contamination Calculated, site-specific (contamination assumed to cover whole site)
Inverse of the ratio of the 1-h geometric mean air concentration and . .
2 3

Q/Csa 7.075351607 g/m’-s per kg/m the emission flu at the center of the square emission source Calculated (equation E-15 from Appendix E of EPA, 2002)

tc 8750 hours Duration of construction (250 days for 8 hr/day) Assumed

FD 0.185811726 unitless Dispersion correction factor Calculated (equation E-16 from Appendix E of EPA, 2002)
PEF'sc 2 01E+08 m3/ke Subchronic particulate emission factor for construction activities

other than traffic on unpaved roads

EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. December.
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Table 2.3b

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Calculation of Chemical Specific VF Factors - Excavation Scenario

Diffusivity Henry's Law Diffusivity Soil Organic Carbonl  Soil Water Solubility Apparent | Volatilization|
in Air Constant in Water Partition Coeff. [ Partition Coeff. | in Water Diffusivity Factor
Chemical (Di) (H" (Dw) (Koc) (Kd = Koc x Foc) S) (DA) (VF)

(cm2/s) (unitless) (cm2/s) (cm3/g) (g/cm3) (mg/L) (cm2/s) (m3/kg)
Volatile Organics
1,2,3-Trichlorobenzene 87-61-6 3.95E-02 5.11E-02 8.38E-06 1.38E+03 8.30E+00 1.80E+01 1.28E-05 3.54E+03
1,2,4-Trichlorobenzene 120-82-1 3.96E-02 5.81E-02 8.40E-06 1.36E+03 8.14E+00 4.90E+01 1.49E-05 3.29E+03
1,2-Dichlorobenzene 95-50-1 5.62E-02 7.85E-02 8.92E-06 3.83E+02 2.30E+00 1.56E+02 9.74E-05 1.29E+03
1,4-Dichlorobenzene 106-46-7 5.50E-02 9.85E-02 8.68E-06 3.75E+02 2.25E+00 8.13E+01 1.22E-04 1.15E+03
2-Butanone (Methyl ethyl ketone) 78-93-3 9.14E-02 2.33E-03 1.02E-05 4.51E+00 2.71E-02 2.23E+05 8.94E-05 1.34E+03
4-Methyl-2-Pentanone 108-10-1 6.98E-02 5.64E-03 8.35E-06 1.26E+01 7.56E-02 1.90E+04 1.19E-04 1.16E+03
Acetone 67-64-1 1.06E-01 1.43E-03 1.15E-05 2.36E+00 1.42E-02 1.00E+06 7.1E-05 1.5E+03
Benzene 71-43-2 8.95E-02 2.27E-01 1.03E-05 1.46E+02 8.75E-01 1.79E+03 1.1E-03 3.9E+02
Carbon Disulfide 75-15-0 1.06E-01 5.89E-01 1.30E-05 2.17E+01 1.30E-01 2.16E+03 9.8E-03 1.3E+02
Chlorobenzene 108-90-7 7.21E-02 1.27E-01 9.48E-06 2.34E+02 1.40E+00 4.98E+02 3.2E-04 7.1E+02
Cyclohexane 110-82-7 8.00E-02 6.13E+00 9.11E-06 1.46E+02 8.75E-01 5.50E+01 1.2E-02 1.1E+02
Ethylbenzene 100-41-4 6.85E-02 3.22E-01 8.46E-06 4.46E+02 2.68E+00 1.69E+02 4.1E-04 6.2E+02
Isopropylbenzene (Cumene) 98-82-8 6.03E-02 4.70E-01 7.86E-06 6.98E+02 4.19E+00 6.13E+01 3.5E-04 6.8E+02
m,p-Xylenes 108-38-3 6.8E-02 2.9E-01 8.4E-06 3.8E+02 2.25E+00 1.6E+02 4.4E-04 6.0E+02
Methyl acetate 79-20-9 9.58E-02 4.70E-03 1.10E-05 3.06E+00 1.84E-02 2.43E+05 2.0E-04 8.9E+02
Methyl tert butyl ether 1634-04-4 7.53E-02 2.40E-02 8.59E-06 1.16E+01 6.94E-02 5.10E+04 5.5E-04 5.4E+02
Methylene chloride 75-09-2 1.0E-01 1.3E-01 1.3E-05 2.2E+01 1.30E-01 1.3E+04 2.8E-03 2.4E+02
o-Xylenes 95-47-6 6.89E-02 2.12E-01 8.53E-06 3.83E+02 2.30E+00 1.78E+02 3.2E-04 7.1E+02
Styrene (Monomer) 100-42-5 7.11E-02 1.12E-01 8.78E-06 4.46E+02 2.68E+00 3.10E+02 1.5E-04 1.0E+03
Toluene 108-88-3 7.78E-02 2.71E-01 9.20E-06 2.34E+02 1.40E+00 5.26E+02 7.2E-04 4.7E+02
1,2,4,5-Tetrachlorobenzene 95-94-3 3.19E-02 4.09E-02 8.75E-06 2.22E+03 1.33E+01 5.95E-01 5.2E-06 5.6E+03
1,4-Dioxane 123-91-1 8.74E-02 1.96E-04 1.05E-05 2.63E+00 1.58E-02 1.00E+06 8.5E-06 4.4E+03
2-Chlorophenol 95-57-8 6.61E-02 4.58E-04 9.48E-06 3.88E+02 2.33E+00 1.13E+04 6.9E-07 1.5E+04
2-Methylnaphthalene 91-57-6 5.2E-02 2.1E-02 7.8E-06 2.5E+03 1.49E+01 2.5E+01 4.0E-06 6.4E+03
Acenaphthene 83-32-9 5.1E-02 7.5E-03 8.3E-06 5.0E+03 3.02E+01 3.9E+00 6.7E-07 1.5E+04
Acetophenone 98-86-2 6.5E-02 4.3E-04 8.7E-06 5.2E+01 3.11E-01 6.1E+03 3.7E-06 6.6E+03
Anthracene 120-12-7 3.9E-02 2.3E-03 7.9E-06 1.6E+04 9.82E+01 4.3E-02 4.9E-08 5.8E+04
Benzaldehyde 100-52-7 7.4E-02 1.1E-03 9.5E-06 1.1E+01 6.65E-02 7.0E+03 2.6E-05 2.5E+03
Benzo(a)anthracene 56-55-3 2.61E-02 4.91E-04 6.75E-06 1.77E+05 1.06E+03 9.40E-03 6.8E-10 4.9E+05
Biphenyl 92-52-4 4.70E-02 1.26E-02 7.60E-06 5.10E+03 3.06E+01 4.00E+00 1.0E-06 1.3E+04
Dibenzofuran 132-64-9 6.51E-02 8.71E-03 7.38E-06 9.16E+03 5.50E+01 3.10E+00 5.5E-07 1.7E+04
Fluorene 86-73-7 4.4E-02 3.9E-03 7.9E-06 9.2E+03 5.50E+01 1.7E+00 1.7E-07 3.1E+04
Hexachlorobenzene 118-74-1 2.9E-02 7.0E-02 7.8E-06 6.2E+03 3.72E+01 6.2E-03 2.9E-06 7.5E+03
Naphthalene 91-20-3 6.0E-02 1.8E-02 8.4E-06 1.5E+03 9.26E+00 3.1E+01 6.2E-06 5.1E+03
Pyrene 129-00-0 2.8E-02 4.9E-04 7.2E-06 5.4E+04 3.26E+02 1.4E-01 2.3E-09 2.6E+05
4,4-DDE 72-55-9 2.3E-02 1.7E-03 5.9E-06 1.2E+05 7.05E+02 4.0E-02 3.0E-09 2.3E+05
Aldrin 309-00-2 2.3E-02 1.8E-03 5.8E-06 8.2E+04 4.92E+02 1.7E-02 4.5E-09 1.9E+05
Chlordane 12789-03-6 2.1E-02 2.0E-03 5.4E-06 6.8E+04 4.05E+02 5.6E-02 5.7E-09 1.7E+05
Heptachlor 76-44-8 2.2E-02 1.2E-02 5.7E-06 4.1E+04 2.48E+02 1.8E-01 5.8E-08 5.3E+04
Heptachlor epoxide 1024-57-3 2.40E-02 8.59E-04 6.25E-06 1.01E+04 6.07E+01 2.00E-01 1.9E-08 9.3E+04
Aroclor-1248 12672-29-6 1.63E-02 1.80E-02 3.94E-06 7.65E+04 4.59E+02 1.00E-01 3.4E-08 6.9E+04
Aroclor-1254 11097-69-1 2.37E-02 1.16E-02 6.10E-06 1.31E+05 7.83E+02 4.30E-02 1.9E-08 9.3E+04
Aroclor-1260 11096-82-5 2.20E-02 1.37E-02 5.61E-06 3.50E+05 2.10E+03 1.44E-02 7.7E-09 1.4E+05
2,3,3'4,4',5,5'-Heptachlorobiphenyl 39635-31-9 4.24E-02 2.07E-03 5.69E-06 3.50E+05 2.10E+03 7.53E-04 2.3E-09 2.7E+05
2,3,3',4,4'-Pentachlorobiphenyl 32598-14-4 4.67E-02 1.16E-02 6.06E-06 1.31E+05 7.83E+02 3.40E-03 3.7E-08 6.6E+04
2,3'4,4',5,5'-Hexachlorobiphenyl 52663-72-6 4.44E-02 2.80E-03 5.86E-06 2.09E+05 1.26E+03 2.23E-03 5.3E-09 1.7E+05
2,3,4,4',5-Pentachlorobiphenyl 74472-37-0 4.67E-02 3.78E-03 6.06E-06 1.31E+05 7.83E+02 1.60E-02 1.2E-08 1.2E+05
2',3,4,4',5-Pentachlorobiphenyl 65510-44-3 4.67E-02 7.77E-03 6.06E-06 1.31E+05 7.83E+02 1.60E-02 2.5E-08 8.1E+04
2,3'4.,4',5-Pentachlorobiphenyl 31508-00-6 4.67E-02 1.18E-02 6.06E-06 1.28E+05 7.67E+02 1.34E-02 3.8E-08 6.5E+04
3,3',4,4',5-Pentachlorobiphenyl 57465-28-8 4.67E-02 7.77E-03 6.06E-06 1.28E+05 7.67E+02 7.33E-03 2.5E-08 8.0E+04
3.,4,4',5-Tetrachlorobiphenyl 70362-50-4 4.94E-02 9.12E-03 6.27E-06 7.81E+04 4.69E+02 3.22E-02 5.1E-08 5.6E+04
2,3,7.8-TCDD 1746-01-6 4.70E-02 2.04E-03 6.76E-06 2.49E+05 1.49E+03 2.00E-04 3.5E-09 2.2E+05
Polychlorinated Biphenyls (high risk) NA 2.43E-02 1.70E-02 6.27E-06 7.81E+04 4.69E+02 7.00E-01 4.7E-08 5.9E+04
Mercury 7439-97-6 3.10E-02 3.50E-01 6.30E-06 NA 1.00E+00 6.00E-02 5.0E-04 5.7E+02
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Table 2.3b

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Calculation of Chemical Specific VF Factors - Excavation Scenario

Volatilization factor (VF) (m3/kg)
Equation 5-14 of EPA, 2002

Apparent Diffusivity (DA) (cmzls)
Equation 5-14 of EPA, 2002

Variable
Q/IC=
Fd
Qa
n
Qw

TS

Q/Csa

(3.14xD,xT)"?

— . 1
VF_ = x10"#m 2/cm 2xQ/C_ x—1
X0, X F
2 Py D A D
10/3 10/3 2
_l(6,°°DH x 8,7°D,)/n?]
A .
PK 48, x8,H

Value Unit Definition Source

38.2 g/mz_s per kg/m3 Q/Csa * (1/Fd) Intermediate calculation
0.185 unitless Dispersion correction factor Default

0.28 Lair/Lwater Air-filled soil porosity n - Qw (Equation 5-14 of EPA, 2002)
0.43 Lpore/Lsoil Total soil porosity 1 - (rb/rs) (Equation 5-14 of EPA, 2002)
0.15 Lwater/Lsoil Water-filled soil porosity Default

2.65 g/cm3 Soil particle density Default

1.5 g/cm3 Dry soil bulk density Default

3.154E+07 seconds Total time over which construction occurs Calculated (1-year duration)

0.006 g/g Fraction organic carbon in soil Default

245 unitless Constant Default

30.5 acres Areal extent of soil contamination Site-specific

17.6 unitless Constant Default

189 unitless Constant Default

Inverse of the ratio of the 1-h geometric
7.08 g/mz»s per kg/m3 mean air concentration to the volatilzation Calculated (Equation 5-15 of EPA, 2002)

flux at the center of a square site

Chemical and physical properties from parameter table for Regional Screening Levels, June 2017.
EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. December.
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Table 2.4

Occurrence, Distribution and Selection of Chemicals of Potential Concerr

Scenario Timeframe: Current/Future
Medium: Freshwater Wetland Sediment
Field Sample
Exposure CAS Chemical Minimum [1]{ Maximum [1]{ Units Location associated Detection Range of Concentration [2]| Background [3](  Screening [4] | Potential Potential | COPC| Rationale for [5]
Point Number Concentration| Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection

Freshwater

Wetlands
56-55-3 BENZO[AJANTHRACENE 1.60E-01 J| 1.60E-01 J | mg/kg WASD11 WASD11-000005 1/8 2.10E-01 - 3.50E-01 1.60E-01 N/A 1.10E+01 c N/A NO BSL
50-32-8 BENZO[A]JPYRENE 1.40E-01 J| 1.40E-01 J| mg/kg WASD11 WASD11-000005 1/8 2.10E-01 - 3.50E-01 1.40E-01 N/A 1.10E+00 c N/A NO BSL
205-99-2 [BENZO[B]JFLUORANTHENE 1.40E-01 J| 1.40E-01 J | mg/kg WASD13 WASD13-000005 1/8 2.10E-01 - 3.50E-01 1.40E-01 N/A 1.10E+01 c N/A NO BSL
117-81-7  |BIS(2-ETHYLHEXYL) PHTHALATE | 4.20E-01 5.80E-01 mg/kg WASD13 WASD13-000005 2/8 2.10E-01 - 3.50E-01 5.80E-01 N/A 3.90E+02 c N/A NO BSL
218-01-9 |CHRYSENE 1.90E-01 J| 2.10E-01 J | mg/kg WASD13 WASD13-000005 2/8 2.10E-01 - 3.50E-01 2.10E-01 N/A 1.10E+03 c N/A NO BSL
206-44-0 |FLUORANTHENE 2.10E-01 J| 2.20E-01 J| mg/kg WASD11 WASD11-000005 2/8 4.00E-01 - 6.70E-01 2.20E-01 N/A 2.40E+03 n N/A NO BSL
85-01-8 PHENANTHRENE 2.25E-01 J| 2.60E-01 mg/kg WASD11 WASD11-000005 2/8 2.10E-01 - 3.50E-01 2.60E-01 N/A 1.80E+03 n N/A NO BSL
129-00-0 |PYRENE 2.15E-01 J | 3.10E-01 mg/kg WASD11 WASD11-000005 2/8 2.10E-01 - 3.50E-01 3.10E-01 N/A 1.80E+03 n N/A NO BSL
11096-82-5 |AROCLOR-1260 1.10E-01 1.10E-01 mg/kg WASD13 WASD13-005020 1/8 4.00E-02 - 6.80E-02 1.10E-01 N/A 2.40E+00 c N/A NO BSL
NA 2,3,7,8-TCDD TEQ [7] 1.47E-05 3.10E-05 mg/kg WASD11 WASD11-000005 2/2 N/A 3.10E-05 N/A 4.80E-05 c N/A NO BSL
7429-90-5 |ALUMINUM (FUME OR DUST) 2.07E+03 9.77E+03 mg/kg WASD10 WASD10-005020 8/8 N/A 9.77E+03 N/A 7.70E+04 n N/A NO BSL
7440-36-0 [ANTIMONY 7.90E-01 J | 3.00E+00 J| mg/kg WASD12 WASD12-000005 4/8 5.10E+00 - 5.60E+00 3.00E+00 N/A 3.10E+01 n N/A NO BSL
7440-38-2 |ARSENIC 1.10E+00 2.51E+01 mg/kg WASD13 WASD13-000005 8/8 N/A 2.51E+01 N/A 6.80E+00 c N/A YES ASL
7440-39-3 [BARIUM 2.72E+01 9.78E+01 mg/kg WASD13 WASD13-000005 8/8 N/A 9.78E+01 N/A 1.50E+04 n N/A NO BSL
7440-41-7 |BERYLLIUM 1.30E-01 J| 9.60E-01 mg/kg WASD13 WASD13-000005 8/8 N/A 9.60E-01 N/A 1.60E+02 n N/A NO BSL
7440-43-9 [CADMIUM 2.70E-01 J | 3.95E+00 mg/kg WASD13 WASD13-000005 8/8 N/A 3.95E+00 N/A 7.10E+01 n N/A NO BSL
7440-70-2 |CALCIUM METAL 1.08E+03 7.13E+04 mg/kg WASD11 WASD11-005020 8/8 N/A 7.13E+04 N/A N/A N/A NO NUT
7440-47-3  |CHROMIUM[®! 9.00E+00 2.80E+01 mg/kg WASD12 WASD12-000005 8/8 N/A 2.80E+01 N/A 1.20E+05 n N/A NO BSL
7440-47-3  [CHROMIUM® 9.00E+00 | 2.80E+01 mg/kg WASD12 WASD12-000005 8/8 N/A 2.80E+01 N/A 3.00E+00 ¢ N/A YES ASL
7440-48-4 [COBALT 5.90E-01 J | 3.50E+00 J | mg/kg WASD11 WASD11-000005 8/8 N/A 3.50E+00 N/A 2.30E+01 n N/A NO BSL
7440-50-8 |COPPER 6.70E+00 8.62E+01 mg/kg WASD12 WASD12-000005 8/8 N/A 8.62E+01 N/A 3.10E+03 n N/A NO BSL
57-12-5 CYANIDE 3.10E-01 J | 3.10E-01 J | mg/kg WASD11 WASD11-005020 1/8 6.10E-01 - 9.20E-01 3.10E-01 N/A 2.30E+01 n N/A NO BSL
7439-89-6  |IRON 5.85E+03 1.84E+04 mg/kg WASD13 WASD13-000005 8/8 N/A 1.84E+04 N/A 5.50E+04 n N/A NO BSL
7439-92-1 [LEAD 1.13E+01 1.77E+02 mg/kg WASD12 WASD12-000005 8/8 N/A 1.77E+02 N/A 2.00E+03 N/A NO BSL
7439-95-4 IMAGNESIUM 3.94E+02 J | 2.34E+03 mg/kg WASD11 WASD11-005020 8/8 N/A 2.34E+03 N/A N/A N/A NO NUT
7439-96-5 |[MANGANESE 8.50E+00 2.43E+02 mg/kg WASD11 WASD11-005020 8/8 N/A 2.43E+02 N/A 1.80E+03 n N/A NO BSL
7439-97-6 |MERCURY 4.70E-02 J-| 7.50E-01 mg/kg WASD12 WASD12-000005 6/8 1.10E-01 - 1.10E-01 7.50E-01 N/A 7.80E+00 n N/A NO BSL
7440-02-0 [NICKEL 4.40E+00 2.20E+01 mg/kg WASD13 WASD13-000005 8/8 N/A 2.20E+01 N/A 1.50E+03 n N/A NO BSL
7440-09-7 |POTASSIUM 1.89E+02 J [ 4.72E+02 J| mg/kg WASD11 WASD11-005020 8/8 N/A 4.72E+02 N/A N/A N/A NO NUT
7782-49-2 [SELENIUM 6.00E-01 J+| 1.90E+00 J+| mg/kg WASD13 WASD13-000005 6/8 3.00E+00 - 3.20E+00 1.90E+00 N/A 3.90E+02 n N/A NO BSL
7440-22-4  |SILVER 2.70E-01 J| 9.85E-01 J | mg/kg WASD13 WASD13-000005 8/8 N/A 9.85E-01 N/A 3.90E+02 n N/A NO BSL
7440-23-5 [SODIUM 7.07E+01 J | 6.95E+02 mg/kg WASD11 WASD11-005020 8/8 N/A 6.95E+02 N/A N/A N/A NO NUT
7440-62-2 |VANADIUM (FUME OR DUST) 1.46E+01 3.69E+01 mg/kg WASD12 WASD12-000005 8/8 N/A 3.69E+01 N/A 3.90E+02 n N/A NO BSL
7440-66-6  (ZINC 2.73E+01 2.71E+02 J | mg/kg WASD13 WASD13-000005 8/8 N/A 2.71E+02 N/A 2.30E+04 n N/A NO BSL
14913-49-6 |BISMUTH-212 5.92E-01 J| 9.64E-01 J| pCilg WASD10 WASD10-000005 8/8 N/A 9.64E-01 N/A 1.76E-01 c N/A YES ASL
14733-03-0 |BISMUTH-214 557E-01 J|1.37E+00 J| pCilg WASD10 WASD10-000005 8/8 N/A 1.37E+00 N/A 1.55E-01 c N/A YES ASL
10045-97-3 |CESIUM-137 1.17E-02 2.03E-01 pCilg WASD10 WASD10-000005 717 N/A 2.03E-01 N/A 5.03E-01 c N/A NO BSL
14255-04-0 |LEAD-210 4.60E-01 J | 1.68E+00 J | pCilg WASD10 WASD10-000005 8/8 N/A 1.68E+00 N/A 1.77E+00 c N/A NO BSL
15092-94-1 |LEAD-212 4.42E-01 J|7.82E-01 J| pCilg WASD11 WASD11-005020 8/8 N/A 7.82E-01 N/A 1.65E-01 c N/A YES ASL
15067-28-4 |LEAD-214 6.10E-01 J|1.52E+00 J| pCilg WASD10 WASD10-000005 8/8 N/A 1.52E+00 N/A 1.39E-01 c N/A YES ASL
13966-00-2 |POTASSIUM-40 5.12E+00 8.85E+00 pCilg WASD11 WASD11-005020 8/8 N/A 8.85E+00 N/A 1.58E+00 c N/A YES ASL
13982-63-3 |RADIUM-226 1.09E+00 J|2.64E+00 J| pCilg WASD10 WASD10-000005 8/8 N/A 2.64E+00 N/A 1.37E-01 c N/A YES ASL
15262-20-1 |RADIUM-228 5.04E-01 8.23E-01 pCilg WASD11 WASD11-005020 8/8 N/A 8.23E-01 N/A 1.04E-01 c N/A YES ASL
10098-97-2 |STRONTIUM-90 2.88E-01 2.88E-01 pCilg WASD11 WASD11-005020 1/8 2.81E-01 - 3.76E-01 2.88E-01 N/A 3.13E+01 c N/A NO BSL
14913-50-9 |THALLIUM-208 1.52E-01 J| 257E-01 J| pCilg WASD11 WASD11-005020 8/8 N/A 2.57E-01 N/A 6.78E-02 c N/A YES ASL
15065-10-8 |THORIUM-234 3.65E-01 J|1.16E+00 J| pCilg WASD10 WASD10-000005 8/8 N/A 1.16E+00 N/A 1.34E-01 c N/A YES ASL
15117-96-1 |URANIUM-235 4.89E-02 J| 7.11E-02 pCilg WASD10 WASD10-000005 416 4.45E-02 - 5.04E-02 7.11E-02 N/A 5.05E-01 c N/A NO BSL

[
[2]
3]
[4

[5]

[6]
[

detected

Maximum concentration is used for screening.
Background values not available.

EPA Regional Screening Level (RSL) for residential soil November 2017) (cancer risk 1E-05, non-cancer HQ = 1.0)

RSL value for methyl mercury used for mercury

Radiological PRGs were calculated using the ORNL PRG calculator, using a site area of 1.64 acres (~10,000 m) with no cover. Available: https://epa-prgs.ornl.gov/cgi-bin/radionuclides/rprg_search

Rationale Codes

Chromium screened against both trivalent and hexavalent chromium RSLs.

Above Screening Levels (ASL)
Below Screening Level (BSL)
No Screening Value (NTX)
Essentrial Nutrient (NUT)

Dioxins/furans were evaluated as TEQs to 2,3,7,8

in. TEQs were

using the 2005 World Health O

toxic

factors. Ni

were assigned a value of 0.

COPC = Chemical of Potential Concern
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/
To Be Considered

¢ = Carcinogenic
n = Noncarcinogenic
J = Estimated Value

mg/kg = milligrams per kilogram

N/A = Not available

pCi/g = picocuries per gram
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Scenario Timeframe: Future

Medium: Freshwater Wetland Sediment
Exposure Medium: Ambient Air during Excavation Activities

Exposure Point: Site

Table 2.5

Occurrence, Distribution and Selection of Chemicals of Potential Concern

. Minimum Maximum - . . Field S_ample . . . . .
Exposure CAS Chemical Sediment Sediment l\/.llnlmum- I\/.IaX|mum. ' Location associated Detection | Concentration [2] . Background [3] Sereening [4] . Potential Potential [ COPC| Rationale for [5]
Point Number Detection Detection Estimated Alr Estimated Alr Units of Maximum with Maximum Frequency Used f_0r Units Value Toxicity Value Units |ARAR/TBC| ARAR/TBC| Flag | Contaminant
(mg/kg) (mg/kg) Concentration | Concentration Concentration Concentration Screening Value Source Deletion
or Selection
Freshwater
Wetland

56-55-3 BENZO[A]JANTHRACENE 1.60E-01 J| 1.60E-01 J 9.63E-05 9.63E-05 pg/m? WASD11 WASD11-000005 1/8 2.30E-04 pg/m’ N/A 2.00E-01 ¢ | pgm® N/A NO BSL
50-32-8 BENZO[A]PYRENE 1.40E-01 J| 1.40E-01 J 1.25E-06 1.25E-06 pg/m? WASD11 WASD11-000005 1/8 2.33E-05 pg/m’ N/A 8.80E-04 n | pg/m? N/A NO BSL
205-99-2 BENZO[B]JFLUORANTHENE 1.40E-01 J| 1.40E-01 J 1.25E-06 1.25E-06 pg/m? WASD13 WASD13-000005 1/8 2.33E-05 pg/m’ N/A 2.00E-01 ¢ | pgm® N/A NO BSL
117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE | 4.20E-01 5.80E-01 3.76E-06 5.20E-06 pg/m? WASD13 WASD13-000005 2/8 9.65E-05 pg/m’ N/A 5.10E+00 ¢ | pgm® N/A NO BSL
218-01-9 CHRYSENE 1.90E-01 J| 2.10E-01 J 1.70E-06 1.88E-06 pg/m? WASD13 WASD13-000005 2/8 3.50E-05 pg/m’ N/A 2.00E-01 ¢ | pom® N/A NO BSL
206-44-0 FLUORANTHENE 2.10E-01 J| 2.20E-01 J 1.88E-06 1.97E-06 pg/m? WASD11 WASD11-000005 2/8 3.66E-05 pg/m’ N/A N/A pg/m’ N/A NO NTX
85-01-8 PHENANTHRENE 2.25E-01 J| 2.60E-01 2.02E-06 2.33E-06 Hg/m? WASD11 WASD11-000005 2/8 4.33E-05 pg/m’ N/A N/A pg/m’ N/A NO NTX
129-00-0 PYRENE 2.15E-01 J| 3.10E-01 2.38E-04 3.44E-04 pg/m? WASD11 WASD11-000005 2/8 7.83E-04 pg/m’ N/A N/A pg/m’ N/A NO NTX
11096-82-5 |AROCLOR-1260 1.10E-01 1.10E-01 2.20E-04 2.20E-04 pg/m? WASD13 WASD13-005020 1/8 4.88E-04 pg/m’ N/A 2.10E-02 ¢ | pgm® N/A NO BSL
NA 2,3,7,8-TCDD TEQ [7] 1.47E-05 3.10E-05 1.98E-08 4.16E-08 pg/m? WASD11 WASD11-000005 2/2 9.37E-08 pg/m’ N/A 3.20E-07 ¢ | pom® N/A NO BSL
7429-90-5 ALUMINUM (FUME OR DUST) 2.07E+03 9.77E+03 1.86E-02 8.76E-02 pg/m? WASD10 WASD10-005020 8/8 1.63E+00 pg/m’ N/A 2.20E+00 n | pg/m’ N/A NO BSL
7440-36-0 ANTIMONY 7.90E-01 J| 3.00E+00 J 7.08E-06 2.69E-05 pg/m’ WASD12 WASD12-000005 4/8 4.99E-04 pg/m’ N/A N/A pg/m’ N/A NO NTX
7440-38-2 ARSENIC 1.10E+00 2.51E+01 9.86E-06 2.25E-04 pg/m® WASD13 WASD13-000005 8/8 4.18E-03 ug/m’ N/A 2.90E-03 ¢ | pg/m’ N/A YES ASL
7440-39-3 BARIUM 2.72E+01 9.78E+01 2.44E-04 8.77E-04 pg/m? WASD13 WASD13-000005 8/8 1.63E-02 pg/m’ N/A 2.20E-01 n | pg/m’ N/A NO BSL
7440-41-7 BERYLLIUM 1.30E-01 J| 9.60E-01 1.17E-06 8.60E-06 pg/m’ WASD13 WASD13-000005 8/8 1.60E-04 pg/m’ N/A 5.10E-03 ¢ | pgm® N/A NO BSL
7440-43-9 CADMIUM 2.70E-01 3.95E+00 2.42E-06 3.54E-05 Hg/m? WASD13 WASD13-000005 8/8 6.58E-04 pg/m’ N/A 4.40E-03 n | pg/m? N/A NO BSL
7440-70-2 CALCIUM METAL 1.08E+03 7.13E+04 9.68E-03 6.39E-01 pg/m? WASD11 WASD11-005020 8/8 1.19E+01 pg/m’ N/A N/A pg/m’ N/A NO NUT
7440-47-3 CHROMIUM! 9.00E+00 2.80E+01 8.07E-05 2.51E-04 pg/m? WASD12 WASD12-000005 8/8 4.66E-03 pg/m’ N/A N/A pg/m’ N/A NO NTX
7440-47-3 CHROMIUM® 9.00E+00 2.80E+01 8.07E-05 2.51E-04 pg/m’ WASD12 WASD12-000005 8/8 4.66E-03 png/m’ N/A 1.50E-04 ¢ | pg/m? N/A YES ASL
7440-48-4 COBALT 5.90E-01 J | 3.50E+00 J 5.29E-06 3.14E-05 pg/m? WASD11 WASD11-000005 8/8 5.83E-04 pg/m? N/A 1.40E-03 ¢ | pgm® N/A NO BSL
7440-50-8 COPPER 6.70E+00 8.62E+01 6.01E-05 7.73E-04 pg/m? WASD12 WASD12-000005 8/8 1.43E-02 pg/m? N/A N/A pg/m’ N/A NO NTX
57-12-5 CYANIDE 3.10E-01 J| 3.10E-01 J 2.78E-06 2.78E-06 pg/m? WASD11 WASD11-005020 1/8 5.16E-05 pg/m’ N/A 3.50E-01 n | pg/m? N/A NO BSL
7439-89-6 IRON 5.85E+03 1.84E+04 5.24E-02 1.65E-01 pg/m? WASD13 WASD13-000005 8/8 3.06E+00 pg/m’ N/A N/A pg/m’ N/A NO NTX
7439-92-1 LEAD 1.13E+01 1.77E+02 1.01E-04 1.59E-03 pg/m? WASD12 WASD12-000005 8/8 2.95E-02 pg/m® N/A N/A pg/m’ N/A NO NTX
7439-95-4 MAGNESIUM 3.94E+02 J| 2.34E+03 3.53E-03 2.10E-02 pg/m? WASD11 WASD11-005020 8/8 3.90E-01 pg/m® N/A N/A pg/m? N/A NO NUT
7439-96-5 MANGANESE 8.50E+00 2.43E+02 7.62E-05 2.18E-03 pg/m’ WASD11 WASD11-005020 8/8 4.04E-02 Hg/m’ N/A 2.20E-02 Hg/m’ N/A YES ASL
7439-97-6 MERCURY 4.70E-02 J-| 7.50E-01 2.37E-02 3.79E-01 pg/m’ WASD12 WASD12-000005 6/8 1.25E-04 ug/m® N/A 1.30E-01 ug/m® N/A NO BSL
7440-02-0 NICKEL 4.40E+00 2.20E+01 3.94E-05 1.97E-04 pg/m? WASD13 WASD13-000005 8/8 3.65E-03 pg/m’ N/A 3.90E-02 pg/m’ N/A NO BSL
7440-09-7 POTASSIUM 1.89E+02 J | 4.72E+02 ) 1.69E-03 4.23E-03 pg/m? WASD11 WASD11-005020 8/8 7.86E-02 pg/m’ N/A N/A pg/m’ N/A NO NUT
7782-49-2 SELENIUM 6.00E-01 J+| 1.90E+00 J+ 5.38E-06 1.70E-05 pg/m? WASD13 WASD13-000005 6/8 3.16E-04 pg/m’ N/A 8.80E+00 n | pg/m? N/A NO BSL
7440-22-4 SILVER 2.70E-01 9.85E-01 J 2.42E-06 8.83E-06 pg/m? WASD13 WASD13-000005 8/8 1.64E-04 pg/m? N/A N/A pg/m’ N/A NO NTX
7440-23-5 SODIUM 7.07E+01 6.95E+02 6.34E-04 6.23E-03 pg/m? WASD11 WASD11-005020 8/8 1.16E-01 pg/m’ N/A N/A pg/m’ N/A NO NUT
7440-62-2 VANADIUM (FUME OR DUST) 1.46E+01 3.69E+01 1.31E-04 3.31E-04 pg/m? WASD12 WASD12-000005 8/8 6.14E-03 pg/m’ N/A 4.40E-02 n | pg/m? N/A NO BSL
7440-66-6 ZINC 2.73E+01 2.71E+02 J 2.45E-04 2.43E-03 pg/m? WASD13 WASD13-000005 8/8 4.51E-02 pg/m’ N/A N/A pg/m’ N/A NO NTX
14913-49-6  [BISMUTH-212 592E-01 J | 9.64E-01 J 5.31E-06 8.64E-06 pCi/m® WASD10 WASD10-000005 8/8 1.60E-04 pCi/m® N/A 5.45E-02 ¢ | pCi/m® N/A NO BSL
14733-03-0 |BISMUTH-214 5.57E-01 1.37E+00 J 4.99E-06 1.23E-05 pCi/m’ WASD10 WASD10-000005 8/8 2.28E-04 pCi/m’ N/A 2.01E-04 ¢ |pCi/m’ N/A YES ASL
10045-97-3 |CESIUM-137 1.17E-02 2.03E-01 1.05E-07 1.82E-06 pCi/m® WASD10 WASD10-000005 717 3.38E-05 pCi/m® N/A 5.50E-02 ¢ | pCi/m® N/A NO BSL
14255-04-0 |LEAD-210 460E-01 J| 1.68E+00 J 4.12E-06 1.51E-05 pCi/m’ WASD10 WASD10-000005 8/8 2.80E-04 pCi/m’ N/A 2.01E-04 ¢ |pCi/m’ N/A YES ASL
15092-94-1 [LEAD-212 442E-01 J | 7.82E-01 J 3.96E-06 7.00E-06 pCi/m® WASD11 WASD11-005020 8/8 1.30E-04 pCi/m® N/A 8.36E-03 ¢ | pCi/m® N/A NO BSL
15067-28-4 |LEAD-214 6.10E-01 J | 1.52E+00 J 5.47E-06 1.36E-05 pCi/m’ WASD10 WASD10-000005 8/8 2.53E-04 pCi/m’ N/A 2.01E-04 ¢ |pCi/m’ N/A YES ASL
13966-00-2 [POTASSIUM-40 5.12E+00 8.85E+00 4.59E-05 7.93E-05 pCi/m® WASD11 WASD11-005020 8/8 1.47E-03 pCi/m® N/A 2.80E-02 ¢ | pCi/m® N/A NO BSL
13982-63-3 |RADIUM-226 1.09E+00 J | 2.64E+00 J 9.77E-06 2.37E-05 pCi/m’ WASD10 WASD10-000005 8/8 4.39E-04 pCi/m® N/A 1.05E-04 ¢ |pCi/m’ N/A YES ASL
15262-20-1 |RADIUM-228 5.04E-01 8.23E-01 4.52E-06 7.37E-06 pCi/m’ WASD11 WASD11-005020 8/8 1.37E-04 pCi/m’ N/A 3.30E-05 ¢ |pCi/m? N/A YES ASL
10098-97-2 [STRONTIUM-90 2.88E-01 2.88E-01 2.58E-06 2.58E-06 pCi/m® WASD11 WASD11-005020 1/8 4.79E-05 pCi/m® N/A 1.43E-02 ¢ | pCi/m’ N/A NO BSL
14913-50-9 [THALLIUM-208 1.52E-01 J| 257E-01 J 1.36E-06 2.30E-06 pCi/m® WASD11 WASD11-005020 8/8 4.27E-05 pCi/m® N/A 2.53E+00 ¢ | pCi/m’ N/A NO BSL
15065-10-8 |THORIUM-234 3.65E-01 1.16E+00 J 3.27E-06 1.04E-05 pCi/m’ WASD10 WASD10-000005 8/8 1.93E-04 pCi/m’ N/A 5.13E-05 ¢ |pCi/m’ N/A YES ASL
15117-96-1 JURANIUM-235 4.89E-02 J| 7.11E-02 4.38E-07 6.37E-07 pCi/m? WASD10 WASD10-000005 4/6 1.18E-05 pCi/m® N/A 1.98E-05 ¢ | pCim? N/A NO BSL

(1]
(2]
(3]
(4]

(5]

(6]
(71

Minimum/Maximum detected concentrations.
Maximum concentration is used for screening.
Background values not available.

EPA Regional Screening Level (RSL) for industrial air (November 2017) (cancer risk = 1E-06, non-cancer HQ = 0.1)

RSL value for xylenes used for m,p-xylene.

RSL value for pyrene used for benzo(g,h,i)perylene and phenanthrene

RSL value for Aroclor-1260 used for Aroclor-1268
Radiological PRGs were calculated using the ORNL PRG calculator, using a site area of 1 km? with no cover. Available: https://epa-prgs.ornl.gov/cgi-bin/radionuclides/rprg_search
Above Screening Levels (ASL)
Below Screening Level (BSL)
No Screening Value (NTX)
Essential Nutrient (NUT)

Rationale Codes

Chromium screened against both trivalent and hexavalent chromium RSLs.

Selection Reason:
Deletion Reason:

Dioxins/furans were evaluated as TEQs to 2,3,7,8-tetrachlorodibenzo-p-dioxin. TEQs were calculated using the 2005 World Health Organization toxic equivalency factors. Non-detections were assigned a value of 0.

Air concentration = soil concentration x (1/PEF + 1/VF)
PEF = particulate emission factor; VF = volatilization factor
PEF for construction worker = 1.1 x 10° m3/kg (Calculated using equations 5-5 and 5-6 from EPA, 2002, see Table 2.5a).
VF calculated in Table 2.5b using equations from EPA, 2002.
PEF and VF calculations based on assumed maximum area of exposed trench that would be open at a given time during a utility worker project, estimated to be 100 linear feet of a 16 feet wide trench.

COPC = Chemical of Potential Concern
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/
To Be Considered

¢ = Carcinogenic
n = Noncarcinogenic
J = Estimated Value

pg/m® = micrograms per cubic meter

N/A = Not available

pCi/m?® = picocuries per cubic meter
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Table 2.5a
Calculation of Construction Worker Exposure Scenario PEF

Construction Scenario PEF (ms/kg) (Lowest of Excavation Activities and Wind PEF and Contribution from Traffic on Unpaved Road PEF) = 1.12E+08
Traffic on Unpaved Road PEF
1 T X Ap,
PEFse =9/, x—x
- sr F w, %4 (365d/yr—p
D 556 X X . X 2 VKT
( /3) 365 d/yr Z
Equation 5-5 from EPA, 2002
Q (InA ., — B)* .
/ = A X exp Equation 5-6 from EPA, 2002
"
53537 -—-9.6318
F, =0.1852 + —
- a Equation E-16 from Appendix E of EPA, 2002
Variable Value Units Definition Source
A 12.9 unitless Constant Default
B 5.74 unitless Constant Default
C 71.8 unitless Constant Default
T 31,500,000 seconds Total time over which construction occurs Assumed
. Calculated, site-specific (square root of site surface contamination
2
AR 7 m Surface arca of contaminated road segment configured as a square x default width of road segment of 20 ft)
s 8.50 % Road surface silt content Default
w 11 tons Mean weight of vehicle Assumed (5 x 2-ton and 5 x 20-ton trucks per day)
Madry 0.2 9% Road surface material moisture .c.ontent under dry, uncontrolled Default
conditions
P 120 days Number of days with at least 0.01 inches of precipitation Lookup value (Exhibit 5-2 from EPA, 2002)
# days/truck 260 days Assumed (5 days per week for 52 weeks)
SVKT 63 km Sum of fleet vehicle kilometers traveled during the exposure duration Assumed (3 vehicles x 0.045 km/day x 250 days)
LR 40 feet Road length Assumed (square root of the area)
WR 20 feet Road width Assumed
As 0.0367 acres Areal extent of site (or site contamination) Site-specific
tc 8,760 hours Duration of construction (250 days for 8 hr/day) Assumed
FD 0.186 unitless Dispersion correction factor Calculated (Equation E-16 from Appendix E of EPA, 2002)
Q/Cst 40.4 ofm’-s per kg/m’ Inver'se‘of the ratio of the 1-'h geometric mean air cqncentratlon tq the Calculated (Equation 5-6 from EPA, 2002)
emission flux along a straight road segment bisecting a square site
PEF mS/kg Subchronic road particular emission factor Calculated
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Table 2.5a

Calculation of Construction Worker Exposure Scenario PEF

Site Assumptions

Variable Value Units

Site Area 0.0367 acres

Site Area 1,599 square feet

Site Area 149 square meters

Site length 40 feet, assumed to be a square
# passes 6 # passes to cover entire site

Excavation Activities and Wind PEF

Source
Site-specific
Calculated, site-specific
Calculated, site-specific
Calculated, site-specific
Calculated, site-specific

'Wind Erosion (Equation E-20 from Appendix E of EPA, 2002) Definition Source
. - Um \? .
Mu'ind = 0.036 X (l - V) X U X F(.‘t_) X Asurf X ED X 8'760 h?'/ﬁ\-’?'
£
Variable Value Units
A% 0 unitless Fraction of vegetative cover Default
Um 4.69 m/s Mean annual windspeed Default
Ut 11.3 m/s Equivalent threshold value of windspeed at 7m Default
F(x) 0.194 unitless Faction dependent on Um/Ut derived Default
Asurf 149 m2 Areal extent of site with undisturbed surface soil contamination Site-specific, calculated
ED 0.054794521 year Exposure duration Assumed (20-day duration)
Mwind 35 g Unit mass emitted from wind erosion Calculated
Excavation Emissions (Equation E-21 from Appendix E of EPA, 2002)
1.3
(U m
F Ay 3
Mexcmf = 0.35xX0.0016 X W X Psoil X Aexc'm-‘ X Dexccw X NA X 10 g/kg
(2)
Variable Value Units Definition Source
Um 4.69 m/s Mean windspeed during construction Default
M 12 % Gravimetric soil moisture content Default
Psoil 1.68 Mg/m3 In-situ soil density Default
Aexcav 149 m2 Areal extent of excavation Assumed (all of the trench area is graded)
dexcav 3.03030303 m Average depth of excavation Assumed (10-foot excavation)
NA 2 unitless Number of times soil is dumped Default
Mexcav 184.4943507 g Unit mass emitted from excavation Calculated
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Table 2.5a
Calculation of Construction Worker Exposure Scenario PEF

Dozing Emissions (Equation E-22 from Appendix E of EPA, 2002)
M it s — BUKT g 2
doz * (M) 1.4 5 g g
Variable Value Units Definition Source
s 6.9 % Soil silt content Default
M 7.9 % Gravimetric soil moisture content Default
SVKT 0.15 km Sum of dozing kilometers traveled Calculated (assume entire 51te.15 graded twice and each pass is 8 feet
in width)
S 11.4 kph Average dozing speed Default
Mdoz 4.346593279 g Unit mass emitted from dozing operations Calculated
Grading Emissions (Equation E-23 from Appendix E of EPA, 2002)
M,,zqe = 0.60 X 0.0056(5)%° x IVKT x 10%g/kg
Variable Value Units Definition Source
S 11.4 kph Average grading speed Default
SVKT 0.15 km Sum of grading kilometers traveled Calculated (assume entire s1te.15 graded twice and each pass is 8 feet
in width)
Mgrade 63.87535842 g Unit mass emitted from grading operations Calculated
Tilling Emissions (Equation E-24 from Appendix E of EPA, 2002)
M. = 1.1(8)%® X Ay X 4,047 m?/acre X 107* ha/m? X 103g/kg X N,
Variable Value Units Definition Source
S 18 % Soil silt content Default
Atill 0.01835 acre Areal extent of tilling Calculated (assume one-half the site is tilled for re-vegetation)
NA 2 unitless Number of times soil is tilled Default
Mtill 0 g Unit mass emitted from tilling or similar operations Assumed no tilling takes place for trenching
<J'T> - unit emission flux (Equation E-25 from Appendix E of EPA, 2002)
< ] - Mu’z’nd + Mecav + Mdoz + Mgrade g Mt:‘ll
e A.XT
Variable Value Units Definition Source
Ac 148.595702 m2 Areal extent of site soil contamination Calculated, site-specific (contamination assumed to cover whole site)
T 1728000 ] Duration of construction Assumed (20-day duration)
<J'T> 1 12217E-06 g/m2-s Total time-averaged unit emission flux for construction activities other
than traffic on unpaved road
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Table 2.5a

Calculation of Construction Worker Exposure Scenario PEF

1
PEFSL.:Q/CSGXF—DX—(. ;

Variable Value

Ac 0.0367
Q/Csa 24.57841081

tc 480

FD 0.196311737
PEF'sc 1.12E+08

PEF'sc (Equation E-26 from Appendix E of EPA, 2002)

Units

acres

g/mz-s per kg/m3

hours
unitless

m3/kg

Definition
Areal extent of site soil contamination
Inverse of the ratio of the 1-h geometric mean air concentration and
the emission flux at the center of the square emission source
Duration of construction (250 days for 8 hr/day)

Dispersion correction factor

Subchronic particulate emission factor for construction activities other
than traffic on unpaved roads

Source
Calculated, site-specific (contamination assumed to cover whole site)
Calculated (equation E-15 from Appendix E of EPA, 2002)

Assumed
Calculated (equation E-16 from Appendix E of EPA, 2002)

EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. December.
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Table 2.5b

Occurrence, Distribution and Selection of Chemicals of Potential Concern
Calculation of Chemical Specific VF Factors - Excavation Scenario

Diffusivity Henry's Law Diffusivity Soil Organic Carbon Soil Water Solubility Apparent | Volatilization
in Air Constant in Water Partition Coeff. Partition Coeff. in Water Diffusivity Factor
Chemical (Di) (H") (Dw) (Koc) (Kd = Koc x Foc) (S) (DA) (VF)

(cm2/s) (unitless) (cm2/s) (cm3/g) (g/cm3) (mg/L) (cm2/s) (m3/kg)
Volatile Organics
2-Butanone (Methyl ethyl ketone) 78-93-3 9.14E-02 2.33E-03 1.02E-05 4.51E+00 2.71E-02 2.23E+05 8.94E-05 4.66E+03
Acetone 67-64-1 1.06E-01 1.43E-03 1.15E-05 2.36E+00 1.42E-02 1.00E+06 7.1E-05 5.2E+03
Carbon Disulfide 75-15-0 1.06E-01 5.89E-01 1.30E-05 2.17E+01 1.30E-01 2.16E+03 9.8E-03 4.5E+02
Methylene chloride 75-09-2 1.0E-01 1.3E-01 1.3E-05 2.2E+01 1.30E-01 1.3E+04 2.8E-03 8.4E+02
2-Methylnaphthalene 91-57-6 5.2E-02 2.1E-02 7.8E-06 2.5E+03 1.49E+01 2.5E+01 4.0E-06 2.2E+04
Acenaphthene 83-32-9 5.1E-02 7.5E-03 8.3E-06 5.0E+03 3.02E+01 3.9E+00 6.7E-07 5.4E+04
Acetophenone 98-86-2 6.5E-02 4.3E-04 8.7E-06 5.2E+01 3.11E-01 6.1E+03 3.7E-06 2.3E+04
Anthracene 120-12-7 3.9E-02 2.3E-03 7.9E-06 1.6E+04 9.82E+01 4.3E-02 4.9E-08 2.0E+05
Benzo(a)anthracene 56-55-3 2.61E-02 4.91E-04 6.75E-06 1.77E+05 1.06E+03 9.40E-03 6.8E-10 1.7E+06
Biphenyl 92-52-4 4.70E-02 1.26E-02 7.60E-06 5.10E+03 3.06E+01 4.00E+00 1.0E-06 1.5E+04
Dibenzofuran 132-64-9 6.51E-02 8.71E-03 7.38E-06 9.16E+03 5.50E+01 3.10E+00 5.5E-07 5.9E+04
Fluorene 86-73-7 4.4E-02 3.9E-03 7.9E-06 9.2E+03 5.50E+01 1.7E+00 1.7E-07 1.1E+05
Naphthalene 91-20-3 6.0E-02 1.8E-02 8.4E-06 1.5E+03 9.26E+00 3.1E+01 6.2E-06 1.8E+04
Pyrene 129-00-0 2.8E-02 4.9E-04 7.2E-06 5.4E+04 3.26E+02 1.4E-01 2.3E-09 9.1E+05
4,4'-DDE 72-55-9 2.3E-02 1.7E-03 5.9E-06 1.2E+05 7.05E+02 4.0E-02 3.0E-09 8.0E+05
Aldrin 309-00-2 2.3E-02 1.8E-03 5.8E-06 8.2E+04 4.92E+02 1.7E-02 4.5E-09 6.6E+05
Chlordane 12789-03-6 2.1E-02 2.0E-03 5.4E-06 6.8E+04 4.05E+02 5.6E-02 5.7E-09 5.8E+05
Heptachlor 76-44-8 2.2E-02 1.2E-02 5.7E-06 4.1E+04 2.48E+02 1.8E-01 5.8E-08 1.8E+05
Aroclor-1248 12672-29-6 1.63E-02 1.80E-02 3.94E-06 7.65E+04 4.59E+02 1.00E-01 3.4E-08 2.4E+05
Aroclor-1254 11097-69-1 2.37E-02 1.16E-02 6.10E-06 1.31E+05 7.83E+02 4.30E-02 1.9E-08 3.2E+05
Aroclor-1260 11096-82-5 2.20E-02 1.37E-02 5.61E-06 3.50E+05 2.10E+03 1.44E-02 7.7E-09 5.0E+05
2,3,3'4,4',5,5'-Heptachlorobiphenyl 39635-31-9 4.24E-02 2.07E-03 5.69E-06 3.50E+05 2.10E+03 7.53E-04 2.3E-09 9.3E+05
2,3,3',4,4'-Pentachlorobiphenyl 32598-14-4 4.67E-02 1.16E-02 6.06E-06 1.31E+05 7.83E+02 3.40E-03 3.7E-08 2.3E+05
2,3',4,4',5,5"-Hexachlorobiphenyl 52663-72-6 4.44E-02 2.80E-03 5.86E-06 2.09E+05 1.26E+03 2.23E-03 5.3E-09 6.0E+05
2,3,4,4',5-Pentachlorobiphenyl 74472-37-0 4.67E-02 3.78E-03 6.06E-06 1.31E+05 7.83E+02 1.60E-02 1.2E-08 4.0E+05
2'3,4,4'5-Pentachlorobiphenyl 65510-44-3 4.67E-02 7.77E-03 6.06E-06 1.31E+05 7.83E+02 1.60E-02 2.5E-08 2.8E+05
2,3'4,4' 5-Pentachlorobiphenyl 31508-00-6 4.67E-02 1.18E-02 6.06E-06 1.28E+05 7.67E+02 1.34E-02 3.8E-08 2.3E+05
3,3',4,4',5-Pentachlorobiphenyl 57465-28-8 4.67E-02 7.77E-03 6.06E-06 1.28E+05 7.67E+02 7.33E-03 2.5E-08 2.8E+05
3,4,4',5-Tetrachlorobiphenyl 70362-50-4 4.94E-02 9.12E-03 6.27E-06 7.81E+04 4.69E+02 3.22E-02 5.1E-08 1.9E+05
2,3,7,8-TCDD 1746-01-6 4.70E-02 2.04E-03 6.76E-06 2.49E+05 1.49E+03 2.00E-04 3.5E-09 7.5E+05
Polychlorinated Biphenyls (high risk) NA 2.43E-02 1.70E-02 6.27E-06 7.81E+04 4.69E+02 7.00E-01 4.7E-08 2.0E+05
Mercury 7439-97-6 3.10E-02 3.50E-01 6.30E-06 NA 1.00E+00 6.00E-02 5.0E-04 2.0E+03

Volatilization factor (VF) (m3/kg)
Equation 5-14 of EPA, 2002

Apparent Diffusivity (DA) (cm’/s)
Equation 5-14 of EPA, 2002

VF,. =

D,

(314 %D, xTY/*

[(ej °p.H' + 82D, )/ n? ]

prbXDA

n - 1
] X107 m2 /o= X Q/C. X—

Pn ’d * 8\\‘ F QnHJ

Fp
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Table 2.5b

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Calculation of Chemical Specific VF Factors - Excavation Scenario

Variable
Q/C=
Fd
Qa
n
Qw

)
rb

T

foc
A

Ac
B
C

Q/Csa

Value
132.8562746

0.185
0.28
0.43
0.15

2.65
1.5

3.154E+07

0.006
2.4538
0.0367
17.566

189.0426

24.57841081

Unit

g/m’-s per kg/m’

unitless
Lair/Lwater
Lpore/Lsoil
Lwater/Lsoil

g/cm3

3
g/cm
seconds

g/g
unitless
acres
unitless
unitless

g/m’-s per kg/m’

Definition
Q/Csa * (1/Fd)
Dispersion correction factor
Air-filled soil porosity
Total soil porosity
Water-filled soil porosity
Soil particle density

Dry soil bulk density
Total time over which construction occurs

Fraction organic carbon in soil
Constant
Areal extent of soil contamination
Constant
Constant

Inverse of the ratio of the 1-h geometric
mean air concentration to the volatilization
flux at the center of a square site

Chemical and physical properties from parameter table for Regional Screening Levels, June 2017.
EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. December.

Source
Intermediate calculation
Default
n - Qw (Equation 5-14 of EPA, 2002)
1 - (rb/rs) (Equation 5-14 of EPA, 2002)
Default

Default
Default

Calculated (1-year duration)

Default
Default
Site-specific
Default
Default

Calculated (Equation 5-15 of EPA, 2002)
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Scenario Timeframe: Current/Future
Medium: Estuarine Wetland Sediment
Exposure Medium: Sediment

Table 2.6

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Exposure CAS Chemical Minimum [1] [ Maximum [1] | Units Location associated Detection Range of Concentration [2]| Background [3]|Screening [4] | Potential Potential | COPC| Rationale for [5]
Point Number Concentration | Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection
Estuarine
Wetland
78-93-3 |2-BUTANONE 5.10E-01 5.10E-01 mg/kg PCWLSD13 PCWLSD13-005020 1/32 1.20E-02 - 4.80E-02 5.10E-01 N/A 2.70E+04 N/A NO BSL
67-64-1 |ACETONE 7.20E-02 9.60E-02 mg/kg PCWLSD13 PCWLSD13-005020 2/32 1.20E-02 - 3.90E-02 9.60E-02 N/A 6.10E+04 N/A NO BSL
75-15-0 |CARBON DISULFIDE 5.00E-02 5.00E-02 mg/kg HSTPO7 HSTP07-005020 1/32 6.20E-03 - 2.00E-02 5.00E-02 N/A 7.70E+02 N/A NO BSL
PCWLSD17; PCWLSD17-005020;
75-09-2 |[METHYLENE CHLORIDE 5.30E-03 J 1.90E-02 J mag/kg PCWLSD16 PCWLSD16-005020 4132 6.20E-03 - 2.40E-02 1.90E-02 N/A 3.50E+02 n N/A NO BSL
606-20-2 [2,6-DINITROTOLUENE 6.20E-01 J 6.20E-01 J mg/kg PCWLSD13 PCWLSD13-000005 1/66 2.10E-01 - 7.70E-01 6.20E-01 N/A 3.60E+00 c N/A NO BSL
91-57-6  |2-METHYLNAPHTHALENE 9.70E-02 J | 2.30E+00 mg/kg WASDO08 WASD08-005020 4165 2.10E-01 - 8.00E-01 2.30E+00 N/A 2.40E+02 n N/A NO BSL
83-32-9 |ACENAPHTHENE 9.20E-02 J | 8.00E+00 mg/kg WASDO08 WASD08-005020 6/65 2.10E-01 - 8.00E-01 8.00E+00 N/A 3.60E+03 n N/A NO BSL
208-96-8 [ACENAPHTHYLENE 3.40E-02 7.15E-01 mg/kg WASDO06 WASD06-005020 5/65 2.10E-01 - 8.00E-01 7.15E-01 N/A 3.60E+03 n N/A NO BSL
98-86-2 |ACETOPHENONE 3.90E-01 J | 1.10E+00 mg/kg WASDO02 WASD02-000005 2/65 4.00E-01 - 1.60E+00 1.10E+00 N/A 7.80E+03 n N/A NO BSL
120-12-7 |ANTHRACENE 5.30E-02 J 1.80E+01 mg/kg WASDO08 WASDO08-005020 8/65 2.10E-01 - 8.00E-01 1.80E+01 N/A 1.80E+04 n N/A NO BSL
56-55-3 [BENZO[A]JANTHRACENE 4.90E-02 J 2.40E+01 mg/kg WASDO08 WASDO08-005020 13/65 2.10E-01 - 8.00E-01 2.40E+01 N/A 1.10E+01 c N/A YES ASL
50-32-8 [BENZO[A]JPYRENE 9.30E-02 J 2.00E+01 mg/kg WASDO08 WASDO08-005020 11/65 2.10E-01 - 8.00E-01 2.00E+01 N/A 1.10E+00 c N/A YES ASL
205-99-2 |BENZO[B]JFLUORANTHENE 1.30E-01 J 1.90E+01 mg/kg WASDO08 WASDO08-005020 14 /65 2.10E-01 - 8.00E-01 1.90E+01 N/A 1.10E+01 c N/A YES ASL
191-24-2 |BENZO[G,H,I]PERYLENE 3.60E-02 J 8.50E+00 mg/kg WASDO08 WASDO08-005020 12 /65 2.10E-01 - 8.00E-01 8.50E+00 N/A 1.80E+03 n N/A NO BSL
207-08-9 |BENZO[K]FLUORANTHENE 7.40E-02 J 1.50E+01 mg/kg WASDO08 WASDO08-005020 11/65 2.10E-01 - 8.00E-01 1.50E+01 N/A 1.10E+02 c N/A NO BSL
85-68-7 [BENZYL BUTYL PHTHALATE 8.40E-02 J 5.90E-01 J mg/kg PCWLSDO09 PCWLSD09-000005 19/65 2.10E-01 - 7.70E-01 5.90E-01 N/A N/A N/A NO NTX
92-52-4  [BIPHENYL 5.80E-01 5.80E-01 mg/kg WASDO08 WASD08-005020 1/65 2.10E-01 - 8.00E-01 5.80E-01 N/A 4.70E+01 n N/A NO BSL
117-81-7 |BIS(2-ETHYLHEXYL) PHTHALATE 2.00E-01 J 2.50E+00 mg/kg WDSDO01 WDSD01-000005 25/65 2.10E-01 - 7.70E-01 2.50E+00 N/A 3.90E+02 c N/A NO BSL
105-60-2 [CAPROLACTAM 1.80E-01 J | 4.40E-01 J mg/kg PCWLSD12 PCWLSD12-000005 6/65 4.00E-01 - 1.60E+00 4.40E-01 N/A 3.10E+04 N/A NO BSL
86-74-8 |CARBAZOLE 1.10E-01 J 7.70E+00 mg/kg WASDO08 WASDO08-005020 6/65 2.30E-01 - 1.60E+00 7.70E+00 N/A N/A N/A NO NTX
218-01-9 [CHRYSENE 5.10E-02 J 2.20E+01 mg/kg WASDO08 WASDO08-005020 13/65 2.10E-01 - 8.00E-01 2.20E+01 N/A 1.10E+03 c N/A NO BSL
53-70-3 [DIBENZ[A,HJANTHRACENE 6.20E-02 J | 4.00E+00 mg/kg WASDO08 WASDO08-005020 7165 2.10E-01 - 8.00E-01 4.00E+00 N/A 1.10E+00 c N/A YES ASL
132-64-9 [DIBENZOFURAN 3.90E-02 J | 5.90E+00 ma/kg WASDO08 WASD08-005020 6/65 2.10E-01 - 8.00E-01 5.90E+00 N/A 7.30E+01 n N/A NO BSL
131-11-3 |DIMETHYL PHTHALATE 250E-01 J 1.70E+00 mag/kg HSTPO7 HSTP07-005020 8/65 2.10E-01 - 8.00E-01 1.70E+00 N/A N/A N/A NO NTX
84-74-2  [DI-N-BUTYL PHTHALATE 2.90E-02 J 9.80E-01 ma/kg WDSDO01 WDSD01-000005 11/65 2.10E-01 - 7.70E-01 9.80E-01 N/A 6.30E+03 n N/A NO BSL
117-84-0 |DI-N-OCTYL PHTHALATE 1.20E-01 J 2.10E-01 J mg/kg wgzggg WASDOZ_%%%%%%’ WDSDOS- 10/65 4.00E-01 - 1.60E+00 2.10E-01 N/A 6.30E+02 n N/A NO BSL
206-44-0 |FLUORANTHENE 6.30E-02 J | 6.60E+01 mg/kg WASDO08 WASD08-005020 23/65 4.00E-01 - 1.60E+00 6.60E+01 N/A 2.40E+03 n N/A NO BSL
86-73-7 |[FLUORENE 9.80E-02 J | 9.80E+00 mg/kg WASDO08 WASD08-005020 6/65 2.10E-01 - 8.00E-01 9.80E+00 N/A 2.40E+03 n N/A NO BSL
193-39-5 [INDENOJ1,2,3-CD]PYRENE 6.20E-02 J | 8.80E+00 mg/kg WASDO08 WASD08-005020 9/65 2.10E-01 - 8.00E-01 8.80E+00 N/A 1.10E+01 c N/A NO BSL
91-20-3 (NAPHTHALENE 5.10E-02 J | 3.10E+00 mg/kg WASDO08 WASD08-005020 5/65 2.10E-01 - 8.00E-01 3.10E+00 N/A 3.80E+01 c N/A NO BSL
85-01-8 [PHENANTHRENE 3.60E-02 J | 7.10E+01 mg/kg WASDO08 WASD08-005020 14 /65 2.10E-01 - 8.00E-01 7.10E+01 N/A 1.80E+03 n N/A NO BSL
129-00-0 [PYRENE 6.70E-02 J | 5.10E+01 mg/kg WASDO08 WASD08-005020 23/65 2.10E-01 - 8.00E-01 5.10E+01 N/A 1.80E+03 n N/A NO BSL
72-54-8 |4,4-DDD 4.20E-03 J 8.45E-03 J+ | mg/kg WASDO06 WASD06-005020 3/64 4.00E-03 - 1.57E-02 8.45E-03 N/A 1.90E+00 n N/A NO BSL
72-55-9 |4,4-DDE 2.40E-03 J | 4.00E-03 J mg/kg PCWLSD15 PCWLSD15-005020 3/64 4.00E-03 - 1.57E-02 4.00E-03 N/A 2.00E+01 c N/A NO BSL
50-29-3 |4,4-DDT 1.90E-03 J 190E-03 J mg/kg WDSD05 WDSD05-005020 1/64 4.00E-03 - 1.57E-02 1.90E-03 N/A 1.90E+01 c N/A NO BSL
309-00-2 |ALDRIN 1.20E-03 J+ | 2.60E-03 J+ | mg/kg WASDO06 WASD06-005020 2/64 2.10E-03 - 9.60E-03 2.60E-03 N/A 3.90E-01 c N/A NO BSL
319-85-7 |BETA-BHC 8.10E-04 J+ | 7.50E-03 J mg/kg WASDO03 WASDO03-000005 4/64 2.10E-03 - 8.07E-03 7.50E-03 N/A 3.00E+00 c N/A NO BSL
12789-03-6 |CHLORDANE 1.30E-03 1.00E-02 mg/kg WASDO03 WASDO03-000005 6/63 N/A 1.00E-02 N/A 1.70E+01 c N/A NO BSL
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Scenario Timeframe: Current/Future
Medium: Estuarine Wetland Sediment
Exposure Medium: Sediment

Table 2.6

Occurrence, Distribution and Selection of Chemicals of Potential Concern

Field Sample
Exposure CAS Chemical Minimum [1] [ Maximum [1] | Units Location associated Detection Range of Concentration [2]| Background [3]|Screening [4] | Potential Potential | COPC| Rationale for [5]
Point Number Concentration | Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection

60-57-1 |DIELDRIN 1.90E-03 J+ | 1.90E-03 J+ mg/kg WASDO06 WASDO06-005020 1/64 4.00E-03 - 1.57E-02 1.90E-03 N/A 3.40E-01 c N/A NO BSL
1031-07-8 |ENDOSULFAN SULFATE 1.80E-03 J+ | 1.80E-03 J+ mg/kg WASDO06 WASDO06-005020 1/64 4.00E-03 - 1.57E-02 1.80E-03 N/A 4.70E+02 n N/A NO BSL
72-20-8 |ENDRIN 9.70E-04 J- 1.95E-03 J+ mg/kg WASDO06 WASDO06-005020 3/65 4.00E-03 - 1.57E-02 1.95E-03 N/A 1.90E+01 n N/A NO BSL
7421-93-4 |ENDRIN ALDEHYDE 3.10E-03 J+ | 3.60E-03 J- mg/kg WASDO03 WASDO03-005020 3/65 4.00E-03 - 1.57E-02 3.60E-03 N/A 1.90E+01 n N/A NO BSL
53494-70-5 |ENDRIN KETONE 2.00E-03 J- 1.09E-02 J+ mg/kg WASDO06 WASDO06-005020 3/65 4.00E-03 - 1.57E-02 1.09E-02 N/A 1.90E+01 n N/A NO BSL
58-89-9 |GAMMA-BHC (LINDANE) 2.00E-03 J 2.50E-03 J mg/kg WDSD05 WDSD05-005020 2/64 2.10E-03 - 8.07E-03 2.50E-03 N/A 5.70E+00 c N/A NO BSL
76-44-8 |HEPTACHLOR 6.70E-04 J+ | 1.20E-03 J- mg/kg WASDO03 WASDO03-005020 3/65 2.10E-03 - 8.07E-03 1.20E-03 N/A 1.30E+00 c N/A NO BSL
72-43-5 |METHOXYCHLOR 9.80E-03 J+ | 1.60E-02 J+ mg/kg WASDO06 WASDO06-005020 2/64 2.10E-02 - 8.07E-02 1.60E-02 N/A 3.20E+02 n N/A NO BSL
12672-29-6 |AROCLOR-1248 5.60E+00 J+ [ 5.60E+00 J+ mg/kg HSTPO7 HSTPO07-000005 1/66 4.00E-02 - 1.60E-01 5.60E+00 N/A 2.30E+00 c N/A YES ASL
11097-69-1 |[AROCLOR-1254 2.40E-02 J 1.40E+01 mg/kg WDSDO02 WDSD02-000005 8/65 4.10E-02 - 1.60E-01 1.40E+01 N/A 1.20E+00 n N/A YES ASL
11096-82-5 [AROCLOR-1260 3.20E-02 J | 1.60E+01 J+ | mg/kg HSTPO7 HSTP07-000005 14 /66 4.00E-02 - 1.60E-01 1.60E+01 N/A 2.40E+00 c N/A YES ASL
NA TEQ for PCB Congeners [7] 3.99E-07 1.17E-05 mg/kg WDSDO03 WDSD03-000005 5/5 N/A 1.17E-05 N/A 4.80E-05 c N/A NO BSL

NA High Risk PCBs [8] 3.86E-03 1.99E+00 mg/kg WASDO04 WASD04-000005 5/5 N/A 1.99E+00 N/A 2.30E+00 c N/A NO BSL
NA 2,3,7,8-TCDD TEQ [9] 2.92E-07 9.71E-05 mg/kg WDSDO01 WDSD01-005020 21/21 N/A 9.71E-05 N/A 4.80E-05 c N/A YES ASL
7429-90-5 |ALUMINUM (FUME OR DUST) 8.52E+02 2.74E+04 ] mg/kg WASDO02 WASD02-000005 66 / 66 N/A 2.74E+04 N/A 7.70E+04 n N/A NO BSL
7440-36-0 |ANTIMONY 6.40E-01 J |4.47E+02 J- mg/kg MP04 MP04-000005 26 /66 4.70E+00 - 7.52E+01 4.47E+02 N/A 3.10E+01 n N/A YES ASL
7440-38-2 |ARSENIC 3.90E-01 J- | 1.23E+02 mg/kg WDSD04 WDSD04-000005 65/ 65 N/A 1.23E+02 N/A 6.80E+00 c N/A YES ASL
7440-39-3 |BARIUM 7.10E+00 J 5.98E+02 mg/kg WASDO05 WASDO05-005020 64 / 66 2.52E+01 - 1.40E+02 5.98E+02 N/A 1.50E+04 n N/A NO BSL
7440-41-7 |BERYLLIUM 1.30E-01 J 5.60E+00 mg/kg WASDO05 WASDO05-005020 56 / 64 4.70E-01 - 6.30E+00 5.60E+00 N/A 1.60E+02 n N/A NO BSL
7440-43-9 [CADMIUM 1.80E-01 J- | 3.16E+01 J- mg/kg MP04 MP04-000005 58 /66 6.30E-01 - 3.50E+00 3.16E+01 N/A 7.10E+01 n N/A NO BSL
7440-70-2 |CALCIUM METAL 5.35E+02 J- [ 1.74E+05 mg/kg WASDO01 WASDO01-000005 66 /66 N/A 1.74E+05 N/A N/A N/A NO NUT
7440-47-3 [CHROMIUME! 9.60E+00 J | 4.00E+04 mg/kg WDSDO04 WDSD04-000005 66/ 66 N/A 4.00E+04 N/A 1.20E+05 n N/A NO BSL
7440-47-3 |CHROMIUM!®! 9.60E+00 J | 4.00E+04 mg/kg WDSD04 WDSD04-000005 66 / 66 N/A 4.00E+04 N/A 3.00E+00 c N/A YES ASL
18540-29-9 [CHROMIUM (HEXAVALENT 1.25E+00 J | 4.45E+01 mg/kg MPO04 MP04-000005 6/24 4.90E-01 - 1.39E+00 4.45E+01 N/A 3.00E+00 c N/A YES ASL
7440-48-4 |COBALT 1.70E+00 J 3.44E+04 J- mg/kg MP04 MP04-000005 66 / 66 N/A 3.44E+04 N/A 2.30E+01 n N/A YES ASL
7440-50-8 |COPPER 9.00E+00 5.58E+03 mg/kg WDSDO01 WDSD01-000005 66 / 66 N/A 5.58E+03 N/A 3.10E+03 n N/A YES ASL
57-12-5 |CYANIDE 3.30E-01 J | 1.70E+00 J- mg/kg MP04 MP04-000005 5/62 4.80E-01 - 7.30E+00 1.70E+00 N/A 2.30E+01 n N/A NO BSL
7439-89-6 |IRON 3.68E+03 2.91E+05 J- mg/kg MP04 MP04-000005 66 / 66 N/A 2.91E+05 N/A 5.50E+04 n N/A YES ASL
7439-92-1 |LEAD 1.92E+01 J 3.60E+03 mg/kg WASDO08 WASDO08-000005 66 / 66 N/A 3.60E+03 N/A 2.00E+03 N/A YES ASL
7439-95-4 [MAGNESIUM 1.40E+02 J 7.82E+03 mg/kg PCWLSD02 PCWLSD02-000005 65/66 3.50E+03 - 3.50E+03 7.82E+03 N/A N/A N/A NO NUT
7439-96-5 |MANGANESE 1.46E+01 1.78E+03 J- mg/kg MP04 MP04-000005 66 /66 N/A 1.78E+03 N/A 1.80E+03 n N/A NO BSL
7439-97-6 |[MERCURY 5.00E-02 J 1.00E+02 mg/kg WDSDO03 WDSD03-000005 66 / 66 N/A 1.00E+02 N/A 7.80E+00 n N/A YES ASL
7440-02-0 |NICKEL 1.25E+01 5.67E+04 J- mg/kg MP04 MP04-000005 66 / 66 N/A 5.67E+04 N/A 1.50E+03 n N/A YES ASL
7440-09-7 |POTASSIUM 4.67E+02 5.71E+03 mg/kg PCWLSD02 PCWLSD02-000005 58 /66 4.02E+02 - 6.27E+03 5.71E+03 N/A N/A N/A NO NUT
7782-49-2 |SELENIUM 1.10E+00 J+ | 1.03E+01 J+ mg/kg WASDO01 WASDO01-000005 12 /64 2.70E+00 - 2.55E+01 1.03E+01 N/A 3.90E+02 n N/A NO BSL
7440-22-4 |SILVER 4.10E-01 J 7.88E+01 J- mg/kg WDSDO01 WDSDO01-000005 51/65 1.30E+00 - 7.00E+00 7.88E+01 N/A 3.90E+02 n N/A NO BSL
7440-23-5 [SODIUM 7.37E+02 1.46E+04 mg/kg WDSD04 WDSD04-000005 59 /66 4.02E+02 - 6.27E+03 1.46E+04 N/A N/A N/A NO NUT
7440-28-0 |THALLIUM 2.80E-01 J 6.31E+01 J- mg/kg MP04 MP04-000005 36 /65 2.10E+00 - 3.13E+01 6.31E+01 N/A 7.80E-01 n N/A YES ASL
7440-62-2 |VANADIUM (FUME OR DUST) 1.80E+00 J | 1.55E+02 mg/kg WDSD04 WDSD04-000005 66/ 66 N/A 1.55E+02 N/A 3.90E+02 n N/A NO BSL
7440-66-6 |ZINC 3.45E+01 J | 2.20E+03 J- mg/kg MPO04 MP04-000005 66 /66 N/A 2.20E+03 N/A 2.30E+04 n N/A NO BSL
14913-49-6 |BISMUTH-212 5.91E-01 J 1.42E+00 J pCilg PCWLSD04 PCWLSD04-005020 36/36 N/A 1.42E+00 N/A 1.71E-01 c N/A YES ASL
14733-03-0 |BISMUTH-214 3.73E-01 J 1.18E+00 J pCilg PCWLSDO08 PCWLSD08-005020 36/36 N/A 1.18E+00 N/A 1.48E-01 c N/A YES ASL
10045-97-3 |CESIUM-137 1.90E-02 3.76E-01 pCilg PCWLSDO02 PCWLSD02-000005 27127 N/A 3.76E-01 N/A 457E-01 c N/A NO BSL
15092-94-1 |LEAD-212 4.62E-01 J 1.24E+00 J pCilg PCWLSD06 PCWLSD06-005020 36/36 N/A 1.24E+00 N/A 1.60E-01 9 N/A YES ASL
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Table 2.6
Occurrence, Distribution and Selection of Chemicals of Potential Concern

Scenario Timeframe: Current/Future
Medium: Estuarine Wetland Sediment
Exposure Medium: Sediment
Field Sample
Exposure CAS Chemical Minimum [1] [ Maximum [1] | Units Location associated Detection Range of Concentration [2]| Background [3]|Screening [4] | Potential Potential | COPC| Rationale for [5]
Point Number Concentration | Concentration of Maximum with Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC| ARAR/TBC| Flag | Contaminant
Qualifier Qualifier Concentration Concentration Limits Screening Value Source Deletion
or Selection
15067-28-4 |LEAD-214 4.23E-01 J | 1.40E+00 J pCilg PCWLSD08 PCWLSD08-005020 36/36 N/A 1.40E+00 N/A 1.32E-01 c N/A YES ASL
13966-00-2 |POTASSIUM-40 4.85E+00 1.86E+01 pCilg PCWLSD11 PCWLSD11-000005 36/36 N/A 1.86E+01 N/A 1.51E+00 c N/A YES ASL
13982-63-3 |RADIUM-226 3.00E-01 J |[277E+00 J pCilg WASDO05 WASDO05-005020 16 /26 1.66E-01 - 1.98E+00 2.77E+00 N/A 1.30E-01 c N/A YES ASL
15262-20-1 |RADIUM-228 2.82E-01 J |[1.99E+00 J pCilg WASDO05 WASDO05-005020 53/62 1.81E-01 - 4.22E-01 1.99E+00 N/A 1.00E-01 c N/A YES ASL
10098-97-2 [STRONTIUM-90 4.10E-01 J 4.10E-01 J pCilg WASDO08 WASD08-000005 1/59 2.48E-01 - 8.10E-01 4.10E-01 N/A 3.13E+01 c N/A NO BSL
14913-50-9 |THALLIUM-208 156E-01 J 3.86E-01 J pCilg PCWLSDO06 PCWLSD06-005020 36/36 N/A 3.86E-01 N/A 6.61E-02 c N/A YES ASL
15117-96-1 [URANIUM-235 6.18E-02 J 1.70E-01 J pCilg PCWLSD14 PCWLSD14-005020 7116 5.51E-02 - 1.70E-01 1.70E-01 N/A 4.71E-01 c N/A NO BSL
[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern
[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ To Be Considered
[3] Background values not available. ¢ = Carcinogenic
[4] EPA Regional Screening Levels (RSLs) for residential soil (November 2017) (cancer risk = 1E-05, non-cancer HQ = 1.0). n = Noncarcinogenic
RSL value for methyl mercury used for mercury J = Estimated Value
Radiological PRGs were calculated using the ORNL PRG calculator, using a site area of 22.99 acres (~100,000 m %) with<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>