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SUBJECT: Munitions Response Post-Remediation Risk Assessment, Seneca Army Depot Activity

1. Purpose and Organization of Memorandum

Parsons Infrastructure & Technology Group Inc. (Parsons) has completed a risk assessment to evaluate
potential risks associated with site conditions following the munitions response actions at SEAD-46 (the
3.5-inch Rocket Range), SEAD-57 (the former Explosive Ordnance Disposal [EOD] Area), SEAD-002-
R-01 (EOD-2 and EOD-3), SEAD-007-R-01 (the Grenade Range), and SEAD-70 (Building 2110, Filled
Area) at the Seneca Army Depot Activity (SEDA or Depot) Superfund Site, Seneca County, New York.
This memorandum summarizes the risk assessment approach and the results for each of the sites.

Section 2 of this memorandum provides background information for the risk assessment, section 3
identifies and presents the data used for the risk assessment, sections 4 through 7 summarize each step of
the four-step risk assessment process (i.e., hazard identification, exposure assessment, toxicity
assessment, and risk characterization), section 8 discusses the risk uncertainties associated with the risk
assessment, section 9 summarizes the risk assessment findings, and section 10 lists reference materials

used.
2. Background

2.1 Site History

The former military facility was owned by the U.S. Government and operated by the Army between 1941
and 2000 when SEDA’s military mission ceased. The Depot occupied approximately 10,600 acres of
land in the towns of Varick and Romulus in Seneca County, New York. The Depot’s historic military
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mission included receipt, storage, distribution, maintenance, and demilitarization of conventional

ammunition, explosives, and special weapons.

In September 2000 the Army assumed the role of caretaker of the former Depot. As caretaker, the Army
maintains control of the Depot’s land until the dates when parcels are transferred to new owners for
alternate uses. Areas in the Depot that are subject to continuing investigation and remedial action under
the requirements of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), remain under the control of the Army; however, to date more than 8,250 acres of the former
Depot have been transferred to the Seneca County Industrial Development Authority, the State of New

York, and other federal entities.

2.2 Areas of Concern

This memorandum discusses five areas of concern (AOCs): SEAD-46; SEAD-57; SEAD-002-R-01,
which consists of two separate areas defined as Explosive Ordnance Disposal (EOD) Area 2 and Area 3;
SEAD-007-R-01; and SEAD-70. The AOCs are located in the northern portion of the former Depot on
land that is in the Town of Varick (see Figure 1). SEAD-46 and SEAD-002-R-01 are located in the
eastern third of the former Depot. This area is located between Fayette Road and the Depot’s eastern
security fence, and south of East-West Baseline Road. SEAD-57, SEAD-70, and SEAD-07-R-01 are
located in the western third of the former Depot. This area is bounded by North-South Baseline Road and
the Depot’s western security fence. SEAD-70 1s located south and west of the intersection of East-West
Baseline Road and North-South Baseline Road. SEAD-57 and SEAD-007-R-01 are located north of
East-West Baseline Road. Land within the Depot’s former Munitions Storage Area is located between
the two areas where the five AOCs are located. SEAD-46, EOD-3, SEAD-57, SEAD-007-R-01, and
SEAD-70 are located in areas that are generally undeveloped and surrounded by open grassland, thick
brush, and wooded areas; EOD-2 is also partially bordered by the Duck Pond.

2.2.1 SEAD-46

SEAD-46, also known as the “3.5-inch Rocket Range”, is a trapezoidal parcel of land that encompasses
approximately 68 acres (see Figure 2). The southern east-west boundary of SEAD-46 is located
approximately 6000 feet north-northwest of the former Depot’s main gate on State Highway 96. The area
is comprised primarily of open grassland, which is occasionally interrupted and bordered by areas of
dense brush and trees. SEAD-46 is bisected by an unnamed dirt road that runs southeast to northwest.
The predominant feature in the area is an earthen backstop target berm that is situated near the northwest
corner of the AOC.

From the 1940s to the 1960s SEAD-46 was used for testing fire tracers, 3.5-inch rockets, and possibly
other forms of ammunition. The 1998 Archive Search Report (ASR) indicates that the backstop target
berm is visible in the 1954 aerial photograph of the area. Although SEAD-46 is identified as the “3.5-
inch Rocket Range,” the ASR indicates that it also includes a reputed EOD disposal site (i.e., EOD-3) and
a known Reserve Component Training Area. Further, the Ordnance and Explosives Engineering
Evaluation/Cost Analysis (OE EE/CA) prepared by Parsons in 2004 indicates that SEAD-46 was once
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used as a testing range for rocket motors. Review of historic files revealed at least one picture of a
3.5-inch motor fixed to a tripod in front of the backstop berm at SEAD-46.

2.2.2  SEAD-57

SEAD-57, the former Explosive Ordnance Disposal Area (formerly EOD-1), is a rectangular parcel of
land that encompasses approximately 72 acres in the west-northwest portion of the former Depot. SEAD-
57 is adjacent to the southernmost portion of the Open Burning/Open Detonation Grounds (see Figure 3)
that occupies most of the land located in the northwestern corner of the former Depot. SEAD-57 is
comprised primarily of open grassland. A few man-made structures, located in the center of the AOC and
along its northern edge, exist at SEAD-57. An open, reverse “C”-shaped berm, measuring approximately
80 feet by 100 feet in size, is located in the center of the AOC. Equipment shelters, remote control
shelters, and an EOD munitions storage igloo are located along the north-central edge of the AOC. An
east-west oriented, unnamed dirt road transects the northern edge of the AOC, and a second,
perpendicular, unnamed dirt road intersects the northern road roughly halfway across the AOC’s edge.

This road provides vehicular access to the area surrounding the earthen containment berm.

For more than 20 years, the 143 Ordnance Detachment, a Department of the Army tenant organization
located at the Depot, performed ordnance and explosives (OE) disposal at SEAD-57. The disposal area
was used by EOD personnel for the disposal of conventional ammunition or explosives weighing less

than 5 pounds.
2.2.3  SEAD-002-R-01 (EOD-2 and EOD-3)

SEAD-002-R-01 is comprised of two separate areas, EOD-2 and EOD-3, which are located in the
northeastern portion of the former Depot in the vicinity of the Duck Pond and SEAD-46.

EOD-2 encompasses approximately 3 acres of land on the southwestern shore of the Duck Pond (see
Figure 4). This area is west-northwest of SEAD-46 and southeast of the intersection of Fayette Road and
East-West Baseline Road (see Figure 1). EOD-2 is comprised primarily of open grassland with small
areas of brush and tree cover. A portion of the eastern boundary of this site is defined by the shore of the
Duck Pond. A portion of EOD-2 is collocated with the western portion of SEAD-13, the former Inhibited
Red-fuming Nitric Acid disposal area. The ASR states that explosive devices were used in EOD-2, and

that non-explosive projectiles were disposed in the Duck Pond.

EOD-3 encompasses approximately 4 acres of land approximately 250 feet north of the earthen target
berm in SEAD-46 (see Figure 5). EOD-3 is mostly flat with the exception of a 100 foot by 200 foot
depression in the middle of the site. The area surrounding the depression is wooded. The ASR describes
the AOC as a former EOD disposal area, and indicates that in the 1950s and 1960s the area surrounding

the depression was clear of brush and trees.
2.2.4 SEAD-007-R-01 (Grenade Range)

The Grenade Range, which was constructed in the mid-1980s, encompasses approximately 28 acres of
land in the northwestern portion of the former Depot, to the west and southwest of SEAD-57 (see Figure
6). During its lifetime, the Grenade Range area contained wooden and armored vehicle targets, distance
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and boundary markers, and a range control tower. The Grenade Range is comprised primarily of open
grassland that is surrounded by woods. The ASR states that 40mm M781 (40mm Low Velocity Practice
Cartridge) and 35mm M?73 sub-caliber practice rockets were used at the Grenade Range during security
forces’ training. There is no record (or indication at the targets) that high explosive (HE) rounds were
tested. Small arms (blanks) casings were reported to be present at the time of the ASR.

2.2.5 SEAD-70

SEAD-70 is a historic fill area encompassing approximately 4.5 acres that are adjacent to the historic
location of Building T-2110 in the northwestern portion of the Depot (see Figure 7). Building T-2110
was demolished in 2007. SEAD-70 is south of East-West Baseline Road approximately 1,000 feet west
of the intersection of North-South Baseline Road and East-West Baseline Road, and approximately
15,000 feet northwest of the former Depot’s main gate on State Highway 96. When Building T-2110 was
present at the site, it was encircled by a dirt road and was used to house horses. The remainder of SEAD-

70 is undeveloped.

The most noticeable feature in the undeveloped portion of SEAD-70 is a kidney-shaped landfill that
forms a flat, topographic high area. The landfill appears to originate near the former barn and expand
southeasterly. The landfill's scarp is clearly visible on its eastern side. A large mound is located near the
southeastern corner of the barn and an elongated vegetated mound is present along the southern perimeter
of the landfill. Immediately east of the landfill is a wetland area beyond which is a large stand of

deciduous trees.

The topography in the immediate area of the barn and over the extent of the landfill is relatively flat;

however the local and regional topography surrounding the landfill slopes west.
3. Data Used for the Risk Assessment

All soil and groundwater data used in the risk assessment calculations were validated by Parsons’
chemists in accordance with US Environmental Protection Agency (USEPA) Region 2 Standard
Operating Procedures (SOPs).

3.1 SEAD-46

Analytical results from samples collected during the SEAD-46 remedial investigation (RI) performed
between 1999 and 2000 form the datasets used for the risk assessment at this AOC. Soil and groundwater
datasets were evaluated for SEAD-46. There are no permanent wetland areas nor surface water features
in SEAD-46; therefore, exposure to surface water and to sediment were considered incomplete pathways.
A few “surface water” and “sediment” (henceforth “ditchsoil”) samples were collected and characterized
during the RI; however, these samples were collected from pools that formed during intermittent storm
events prior to infiltration or evaporation. Hence, results from surface water samples were not used in
this risk assessment. On the other hand, results from “sediment” samples were pooled with soil results

that were evaluated in the risk assessment.

The soil dataset for SEAD-46 is comprised of surface (0 to 2 feet), subsurface (2 to 15 feet), and ditchsoil
sample results. The soil dataset, which includes a surface soil and a total soil subset, are presented in
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Attachment A, Table 1. Surface soil in the SEAD-46 dataset was assumed to be accessible by all
potential receptors evaluated in this risk assessment (construction workers, park workers, recreational
child visitors, resident adults, and resident children); subsurface soils in the SEAD-46 dataset were

assumed accessible by the construction worker receptor only.

During the SEAD-46 RI, two rounds of groundwater samples were collected from six monitoring wells
(MW46-1 to MW46-6). Analytical results from these samples were used as the groundwater dataset for
the risk assessment. Round 1 samples were collected from January 22-23, 2000; and Round 2 samples
were collected from April 25-26, 2000. The RI groundwater samples were collected using low-flow
groundwater sampling methods. Generally, the concentrations of chemicals detected in the Round 1 and
Round 2 samples are comparable. Groundwater data used for the risk assessment are presented in
Attachment A, Table 2.

SEAD-46 soil and groundwater samples were analyzed for Target Compound List (TCL) volatile organic
compounds (VOCs), TCL semi-volatile organic compounds (SVOCs), TCL pesticides and
polychlorinated biphenyls (PCBs), explosive constituents, and Target Analyte List (TAL) metals. Prior to
performing summary statistics and risk assessment calculations, analytical results from sample duplicate

pairs of soil data were averaged.
32 SEAD-57

Analytical results from soil and ditchsoil samples collected during the SEAD-57 Expanded Site
Investigation (ESI) in 1993 and 1994, the RI in 1999 and 2000, and the Munitions Response activities
performed in 2006 were used in the risk assessment. Surface soil in the SEAD-57 dataset was assumed to
be accessible by all potential receptors evaluated in this risk assessment, whereas subsurface soils in the
SEAD-57 dataset were assumed accessible by only construction worker receptors. Soil data used for the

risk assessment are presented in Attachment B, Table 1.

Analytical results from groundwater samples collected during the ESI on February 3, 1994; Round 1 and
Round 2 of the SEAD-57 RI on January 23-25, 2000 and April 26-28, 2000; and Round | and Round 2 of
the SEAD-12 RI on April 23, 1999 and December 2, 1999 comprise the SEAD-57 groundwater dataset.
During the ESI, groundwater samples were collected from three monitoring wells (MW57-1, MW57-2,
and MW57-3) using bailers. Since bailers were used during the ESI sampling, elevated resuits are
suspect. It is likely that elevated contaminant concentrations found in the ESI samples are due to the
presence of silt or entrained soil fines that were stirred up by the bailing technique that was used when
sampling these wells. The repetitive lowering and raising of the bailer is likely to stir up any soil or silt in
the well, and the presence of metals in soil are likely to contribute to the concentration of metals detected
in the samples from such event. The use of bailers creates more turbidity in samples than do low-flow
sampling procedures, and, as such, metal concentrations in samples obtained with bailers tend to be

greater than metal concentrations obtained with low-flow sampling procedures.

Samples collected during the SEAD-57 and SEAD-12 RI sampling events were collected using low-flow
sampling procedures. Groundwater samples were collected from seven monitoring wells (MW57-1 to
MWS57-7) as part of the SEAD-57 RI, and from one monitoring well (MW57-1) as part of the SEAD-12
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RI. Groundwater data collected during all groundwater sampling events are presented in Attachment B,
Table 2a.

An alternate SEAD-57 groundwater dataset that excludes the ESI groundwater results is presented in
Attachment B, Table 2b. ESI results were excluded from the alternate dataset due to concerns over
result biases due to the use of bailers which tend to create more turbidity in samples than do low-flow
sampling procedures. As such, the majority of detected metal concentrations in the ESI samples were a
magnitude higher than comparable metal concentrations in the RI samples. This discrepancy in metal
concentration is suspected to be attributable to the presence of metal contaminants in suspended soil/silt

that was present in the ESI samples but not in the RI samples.

Soil and groundwater samples collected from SEAD-57 were analyzed for TCL VOCs, SVOCs,
pesticides and PCBs, explosives, and TAL metals during the ESI sampling event; TCL VOCs, SVOCs,
pesticides and PCBs, and TAL metals were analyzed during the SEAD-57 RI sampling events; and TAL
metals were analyzed during the SEAD-12 RI sampling events. Analytical results from sample duplicate

pairs were presented as discreet samples.

3.3 SEAD-002-R-01 (EOD-2 and EOD-3)

The SEAD-002-R-01 dataset is separated into two area-specific datasets for EOD-2 and EOD-3.
Analytical results collected during the Munitions Response activities in 2006 form the dataset used for the
risk assessment at SEAD-002-R-01. This dataset includes only shallow soil samples (0 to 2 feet). The
EOD-2 soil data used in the risk assessment are presented in Attachment C, Table 1. The EOD-3 soil
data used in the risk assessment are presented in Attachment D, Table 1. Soil associated with the
analytical results was assumed to be accessible by all potential receptors evaluated in this risk assessment;

therefore all results presented in the aforementioned tables were used in the risk assessment.

Soil samples collected from EOD-2 and EOD-3 were analyzed for TCL VOCs, SVOCs, pesticides and
PCBs, and TAL metals during the Munitions Response sampling events. Analytical results from sample

duplicate pairs of soil data were presented as discreet samples.

3.4 SEAD-007-R-01 (Grenade Range)

Analytical results from samples collected during the Munitions Response activities in 2006 form the
dataset used for the risk assessment at the Grenade Range. The SEAD-007-R-01 soil dataset consists of
results from shallow samples only. The soil data used for the risk assessment are presented in
Attachment E, Table 1. Soil associated with the analytical results was assumed to be accessible by all
potential receptors evaluated in this risk assessment; therefore all results presented in the aforementioned

table were used in this risk assessment.

Soil samples collected from SEAD-007-R-01 were analyzed for TCL VOCs, SVOCs, pesticides and
PCBs, and TAL metals during the Munitions Response sampling event. Analytical results from sample

duplicate pairs of soil data were presented as discreet samples.
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35 SEAD-70

Analytical results from selected shallow and subsurface soil samples that were collected during the 1994
ESI sampling event, and shallow soil samples collected during the limited removal action conducted
between 2006 and 2009 form the SEAD-70 soil dataset. Results associated with soil that was removed as
part of the SEAD-70 limited removal action have been eliminated from the SEAD-70 soil dataset. The
soil data used for this risk assessment are presented in Attachment F, Table 1. Soil associated with the
analytical results was assumed to be accessible by all potential receptors evaluated in this risk assessment;

therefore all results presented in the aforementioned table were used in this risk assessment.

Analytical results from groundwater samples collected during the ESI sampling event conducted on July 7
and 8, 1994 form the SEAD-70 groundwater dataset. The groundwater data used for the risk assessment
are presented in Attachment F, Table 2.

Soil samples collected from SEAD-70 were analyzed for TCL VOCs, SVOCs, pesticides and PCBs, and
TAL metals during the ESI sampling event; samples collected during the limited removal action were
analyzed for arsenic only. Analytical results from sample duplicate pairs of soil data were presented as

discreet samples.
4. Hazard Identification

Contaminants that were evaluated in this risk assessment (i.e., Contaminants of Potential Concern
[COPCs]) were selected by comparing maximum detected concentrations (MDCs) with USEPA Regional
Screening Level (RSLs). RSLs for carcinogenic compounds were used at full value, which corresponds
to a target cancer risk of 1x10 RSLs for non-carcinogenic compounds were reduced by a factor of 10
(i.e., 0.1 times the listed RSL value), which corresponds to a hazard quotient of 0.1. When USEPA RSLs
were not available, other USEPA screening values were used if identified. For example, in the absence of
USEPA RSLs Parsons consulted USEPA Region 3 or 9 Risk-Based Concentrations (RBCs) for residential
soil, USEPA Region 3 or 9 RBCs for tapwater, and USEPA Maximum Contaminant Levels (MCLs) for
drinking water.

Chemicals with concentrations below the comparator RSLs were eliminated from the list of COPCs
evaluated in this risk assessment. Chemicals with no available screening values and chemicals with
maximum detected concentrations above the screening values were considered COPCs. In addition, all
members of a chemical class that had any one member selected as a COPC were considered COPCs (e.g.,
all detected carcinogenic polycyclic aromatic hydrocarbons (cPAHs) were retained as COPCs if any one

cPAH was identified as a COPC based on the aforementioned screening process).
Soil and groundwater screening tables summarizing the COPC identification process are presented in:

o SEAD-46: Attachment A, Tables 3A and 3B, respectively.

e SEAD-57: Attachment B, Tables 3A and 3B, respectively.

e SEAD-002-R-01 (EOD-2): Attachment C, Table 2 (soil only).

e SEAD-002-R-01 (EOD-3): Attachment D, Table 2 (soil only).

e SEAD-007-R-01 (Grenade Range): Attachment E, Table 2 (soil only).
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» SEAD-70: Attachment F, Tables 3A and 3B, respectively.
5. Exposure Assessment

5.1 Exposure Point Concentrations (EPCs)

Risk due to soil exposure and ambient air exposure was evaluated at all AOCs; risk due to groundwater
exposure was evaluated at SEAD-46, SEAD-57, and SEAD-70 only. Risk was evaluated via the

reasonable maximum exposure (RME) scenarios.

Risk due to soil and groundwater exposure was evaluated based on soil and groundwater EPCs which
were set equal to a contaminant’s MDC or a contaminant’s upper confidence limit (UCL) of the
arithmetic mean concentration. MDCs were used as EPCs where limited contaminant data exist. UCLs
were used for EPCs where large-enough contaminant datasets exist. When UCLs were used, they were
calculated via the USEPA’s Software for Calculating Upper Confidence Limits (ProUCL) version
4.00.04. When necessary, datasets were analyzed in ProUCL with “ND” to account for non-detect values.
This EPC calculation is consistent with USEPA guidance (2002b).

Risk due to ambient air exposure was evaluated based on soil EPCs. COPCs for ambient air were
determined from soil EPCs and concentrations of particulate matter that were below 10 pm in
aerodynamic diameter (PM10) in ambient air. Ambient PM10 concentrations for the construction worker
were estimated using an emission and dispersion model (see Attachment G). PM10 concentrations for
industrial workers and residents at the Depot were set at 17 pg/m’, which is based on particulate

measurements collected at the Depot.

EPCs for soil, groundwater, ambient air (one scenario for construction workers and one scenario for other

human receptors), and inhaled air (in a shower) are presented in:

e SEAD-46: Attachment A, Tables 4A through 4E, respectively.

o SEAD-57: Attachment B, Tables 4A through 4E, respectively.

o SEAD-002-R-01 (EOD-2): Attachment C, Tables 3A through 3C, respectively (no groundwater
considered).

o SEAD-002-R-01 (EOD-3): Attachment D, Tables 3A through 3C, respectively (no groundwater
considered).

e SEAD-007-R-01 (Grenade Range): Attachment E, Tables 3A through 3C, respectively (no
groundwater considered).

o SEAD-70 EPC: Attachment F, Tables 4A through 4E, respectively.

52 Receptors, Exposure Pathways, and Exposure Profiles

Currently, each AOC is unused and vacant. Land in the AOCs is currently designated as either
Conservation/Recreation (SEAD-57, SEAD-70, SEAD-007-R-01) or Residential/Resort (SEAD-46,
SEAD-002-R-01 [EOD-2 and EOD-3]). Based on the current and foreseeable land use at the sites, five
future human receptors were identified for this risk assessment: construction worker, park worker,
recreational child visitor, adult resident, and child resident. Adult and child residents are included in the
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risk assessment to evaluate potential risks to receptors under the Residential/Resort (i.e., unrestricted use)

scenarlo.

Soil exposure pathways analyzed in this risk assessment are the ingestion of soil, dermal contact with soil,
and inhalation of ambient dust formed by soil resuspension. Groundwater exposure pathways analyzed in
this risk assessment are the intake of groundwater, inhalation of groundwater, and dermal contact with
groundwater. Although groundwater pathways are analyzed, it is unlikely that groundwater will be used
as a potable water source at the Depot. The aquifer that underlies the Depot has not been shown to be
productive enough to supply sufficient water to fulfill potential potable water needs of future occupants.
Further, the shallow overburden aquifer that underlies the Depot is subject to large seasonal variations in
groundwater elevation, and periodically disappears during dry seasons at many of the AOCs at the Depot.
Finally, the Depot has an existing alternate potable water source that is currently in use. Nevertheless, as
a conservative approach, the aforementioned groundwater exposure pathways were evaluated in this risk

assessment.

Exposure assumptions for the park worker, construction worker, recreational child visitor, adult resident,
and child resident receptors are summarized in Attachment G Tables 1A, 1B, 1C, 1D, and 1E,
respectively. These assumptions approximate the frequency, duration, and manner in which receptors

would be exposed to environmental media.

5.3 Quantification of Exposure

Each receptor’s potential exposure to the identified COPCs was quantified for each of the applicable
exposure pathways. Potential exposures were calculated following methods recommended in USEPA
guidance documents, such as the USEPA Risk Assessment Guidance for Superfund (RAGS) (USEPA,
1989). Human health intake, or absorbed dose (depending on the exposure route), was calculated with
EPCs and exposure assumptions. The total exposure of any receptor to any COPC is divided by the
period of interest to obtain an average exposure. The period of interest, or averaging time, is a function of
the toxic endpoint. For non-carcinogenic effects, the period of interest is the receptor’s exposure time
(specific to the scenario being assessed); for carcinogenic effects, it is the receptor’s lifetime (assumed to

be 70 years).
6. Toxicity Assessment

Toxicity variables considered in this assessment include the reference dose (RfD) and the reference
concentration (RfC) to evaluate non-carcinogenic effects, and the slope factor and the unit risk to evaluate
carcinogenic effects. Toxicity values for the risk assessment were selected in accordance with the
USEPA-recommended (2003a) human health toxicity value hierarchy.

For the evaluation of carcinogenic cPAHs, Parsons used toxicity equivalency factors (TEFs) that are
based on the toxicity of benzo(a)pyrene as published by the USEPA (1993) (see below).
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PAH TEF
Benzo(a)pyrene 1.0
Benzo(a)anthracene 0.1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Dibenzo(a,h)anthracene 1.0
Chrysene 0.001
Indeno(1,2,3-cd)pyrene 0.1

To calculate the slope factor for any given cPAH, the appropriate TEF was multiplied by the slope factor
for benzo(a)pyrene. The toxicity factors used in this evaluation are summarized in Attachment G Tables
2A through 2D.

Information regarding Gastrointestinal (GI) absorption efficiency for administered doses was used for the
development of dermal toxicity factors. Specifically, oral slope factors were converted to dermal slope
factors by dividing by the GI absorption efficiency; likewise, oral reference doses were converted to
dermal reference doses by multiplying by the GI absorption efficiency. The derivation of dermal toxicity
values for the risk assessment is consistent with USEPA (2004) recommendations. The GI absorption
efficiency that was used in this risk assessment is the value recommended by the USEPA in its
Supplemental Guidance for Dermal Risk Assessment. In the event that information regarding absorption
of a particular substance could not be located, an oral absorption efficiency of 100% was assumed. This
method is consistent with USEPA Region 2 guidance (personal communication between A. Schatz of
Parsons and M. Maddeloni of USEPA Region 2).

For the development of inhalation toxicity values, RfCs were converted into inhalation RfDs with units of
milligrams of chemical per kilogram of body weight per day (mg/kg-day). Similarly, inhalation unit risk
factors were converted into inhalation slope factors in units of per milligrams of chemical per kilogram of

body weight per day ((mg/kg-day)™).

Ideally, chronic RfDs and RfCs are based on chronic exposure studies of humans or animals. “Chronic
exposure” for humans is considered to be exposure of seven years or more; therefore, RfDs and RfCs for
chronic exposure are appropriate for evaluating adult and child residential receptor exposures. On the
other hand, RfDs and RfCs for subchronic exposure, which is defined as exposure between 1 and 6 years,
are appropriate for evaluating construction worker, recreational child visitor, and child resident receptor
exposures. Nevertheless, as a conservative approach, chronic RfDs and RfCs were used to assess risk for

all receptors.
7. Risk Characterization

Detailed risk calculations for SEAD-46 for exposure via soil ingestion, groundwater intake, dermal
exposure to soil, dermal exposure to groundwater, inhalation of groundwater, and inhalation of dust in
ambient air are presented in Attachment A, Tables 5 through 10. Non-cancer hazard indices and cancer

risks calculated for the receptors are presented in Attachment A, Table 11.

p:\pit\projectsiseneca munitions response\risk assessmentitechnical memorandum - mrs risk assessment.doc Page 10






Technical Memorandum e« Risk Assessment « Munitions Response Sites o Seneca Army Depot Activity

Detailed risk calculations based on all available analytical data for SEAD-57 for exposure via soil
ingestion, groundwater intake, dermal exposure to soil, dermal exposure to groundwater, inhalation of
groundwater, and inhalation of dust in ambient air are presented in Attachment B, Tables 5 through 10.
Non-cancer hazard indices and cancer risks calculated for the receptors are summarized in Attachment
B, Table 11. SEAD-57 risk calculations for a modified dataset that excludes ESI groundwater results that
are assumed to be affected by high levels of turbidity associated with the collection of the sample using a
bailer are presented in Attachment B, Tables 6A, 8A and 11A.

Detailed risk calculations for SEAD-002-R-01 (EOD-2 and EOD-3) and SEAD-007-R-01 (Grenade
Range for exposure via soil ingestion, dermal exposure to soil, and inhalation of dust in ambient air are
presented in Tables 5 through 7, in their respective attachments (Attachment C, D, and E, respectively).
Non-cancer hazard indices and cancer risks calculated for the receptors are summarized in Table 8, in

their respective attachments.

Detailed risk calculations for SEAD-70 for exposure through soil ingestion, groundwater intake, dermal
exposure to soil, dermal exposure to groundwater, inhalation of groundwater, and inhalation of dust in
ambient air are presented in Attachment F, Tables 5 through 10. Non-cancer hazard indices and cancer

risks calculated for the receptors are summarized in Attachment F, Table 11.

7.1 Risk Characterization Results

The USEPA-recommended limit (i.e., the value that should not be exceeded) for the non-carcinogenic
hazard index (HI) is 1.0. The USEPA upper limit for the cancer risk level is 1x10™ and the preferred limit

is 1x10°®.

7.2 SEAD-46

7.2.1  Conservation/Recreation Scenario

Estimated non-carcinogenic hazard indices (HIs) for the park worker and recreational child visitor
receptors at SEAD-46 are below the USEPA limit of 1; the estimated HI for the construction worker
receptor 1s above the USEPA limit. Estimated cancer risk levels for the construction worker, park
worker, and recreational child visitor receptors at SEAD-46 are within the USEPA acceptable range (i.c.,

1x10™ to 1x10°®) for carcinogenic risk.

Hazard Cancer Three exposure pathways, ingestion of soil

Receptor Index Risk (57%), inhalation of dust in ambient air
(24%), and intake of groundwater (17%),

Park Worker 4.2E-01 1.8E-05 represent approximately 99% of the HI
Construction Worker 1 1E+00 1.3E-06 calculated for the construction worker.
Recreational Child Visitor | 24E-01 | 20F-06 | Contributions from cxposure fo aluminum

(7.9%), arsenic (17.2%), cobalt (14.5%), iron
(26.5%), and manganese (26.1%) represent more than 98.5% of the construction worker’s total estimated
HIL
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USEPA | NYSDEC | SEDA SEDA | A% summarized in

EPC RSL SCO | Soil Avg. | Std. Dey, | ¢ table below, the

Analyte (mg/kg) | (mg/kg) | (mgkg) | (mgkg) | (mg/kg) flircninu;,%d Cobj:
Aluminum 14,000 77,000 NA 13,206 4,159 iron, and manganese
Arsenic 5.3 0.39 13 5.2 2.8 in SEAD-46 soil are
Cobalt 12 23 NA 11 4 below USEPA
Tron 27,000 55,000 NA 24,661 6,854 RSLs for residential
Manganese 670 1,800 1,600 609 335 soil; the EPC for
NA =none available manganese at

SEAD-46 is also below the New York State (NYS) unrestricted use soil cleanup objective (SCO) values.
The EPCs for the five primary COPCs at SEAD-46 are consistent with background soil concentrations
found at the Depot, each being within one standard deviation of the accepted average background

concentration found in Depot samples.

As such, the estimated HI for the construction worker at SEAD-46 is comparable to, and perhaps lower
than that which could be found at a residential site based on federal and state guidance values. EPCs at
SEAD-46 are also consistent with concentrations at unaffected sites at the Depot. Further, it is important
to note that intake of manganese, iron, and cobalt are considered to be beneficial to human health at
moderate doses and that the lack of these metals can have deleterious health effects in adults and children.

As shown in the table below, which summarizes SEAD-46 COPCs exposure pathway contributions to the
HI for the construction worker, exposure to manganese via all pathway routes represents the largest

portion (percentage basis) of the HI estimated.

Contributions to Construction Worker’s Hazard Index

Soil Dermal Inhalation Ingestion of Percentage
Analyte Ingestion | Contact Soil of Dust Groundwater Total of Total
Chrysene 2.0E-04 7.8E-05 2.8E-04 0.0%
Dieldrin 9.2E-04 2.2E-04 1.1E-03 0.1%
Aluminum 4.6E-02 1.3E-04 4.2E-02 8.8E-02 7.9%
Arsenic 6.0E-02 5.1E-03 1.3E-01 2.0E-01 17.7%
Cobalt 1.3E-01 3.8E-04 3.0E-02 1.6E-01 14.6%
Iron 2.9E-01 8.6E-04 2.9E-01 26.6%
Manganese 9.0E-02 6.5E-03 2.0E-01 2.9E-01 26.7%
Thallium 1.1E-02 3.1E-05 6.1E-02 7.1E-02 6.4%
Total 6.3E-01 1.4E-02 2.7E-01 1.9E-01 1.1E00 100%

The most significant portion of the manganese contribution to the construction worker’s HI is via
inhalation of dust. The inhalation hazard quotient for manganese dust i1s based on a chronic RfC that was
derived in a USEPA (1998) study of the inhalation of manganese dioxide dust by industrial workers in
battery manufacturing facilities. The exact composition of the manganese identified at SEAD-46 is
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unknown, but it is unlikely that all of the SEAD-46 manganese exists as manganese dioxide. More likely,
the manganese present at SEAD-46 is a mixture of various naturally occurring minerals, including oxide,
salt, carbonate, and silicate forms. Since manganese dioxide likely contributes only a portion of the risk
at SEAD-46, the use of the aforementioned RfC is a very conservative approach; it is likely that the
resulting hazard quotient overestimates probable impacts to the construction worker at SEAD-46 where
other forms of manganese are likely to be present. Nevertheless, since the exact composition of the
manganese at SEAD-46 is unknown, no adjustments to the HI can be made. Lastly, it is important to note
that the aforementioned USEPA-promulgated RfC is an uncertain number; the USEPA assigns the RfC an

uncertainty factor of 1,000, reflecting a low degree of confidence in its value.

In addition to the RfC, the inhalation HI for manganese is also based on an inhalation RfD. The
inhalation RfD used in this risk assessment is 4,000 times lower than the American Conference of
Governmental Industrial Hygienists’ (ACGIH’s) threshold limit value (TLV), where the TLV is the
concentration of a substance to which an industrial worker can be exposed without adverse effects. This

fact further emphasizes the conservative nature of the risk due to manganese calculated in this assessment.

The EPC and all sample concentrations measured for arsenic in SEAD-46 groundwater are below the
USEPA MCL for arsenic in drinking water; the only concentration measured for thallium in SEAD-46
groundwater is above the USEPA MCL for thallium in drinking water.

EPC MCL Arsenic was found in only 3 of the 12 groundwater samples collected
Analyte (mg/L) | (mg/L) at SEAD-46; thallium was found in only 1 of the 12 groundwater

Arsenic 0.004 0.010 samples. Further, the three times arsenic was detected in SEAD-46

Thallium 0.004 0.002 groundwater samples all occurred in the first round of sampling;

thallium was detected in the first round of sampling, as well. It is
assumed, then, that the arsenic and thallium found in groundwater at SEAD-46 are artifacts of the initial
well installation and development process that likely entrained silt/soil fines that are not associated with
dissolved forms of these COPCs.

Aside from the above discussion concerning COPC concentrations in SEAD-46 groundwater, it is
unlikely that future receptors at the Depot would ever contact groundwater at the site because
groundwater at the Depot is unlikely to be used as a potable water source. As mentioned in Section 5.2,
the shallow overburden aquifer that underlies the Depot has not been shown to be productive enough to
supply sufficient water to fulfill the potable water needs of potential future occupants. Further,
groundwater clevations at the AOC are subject to significant seasonal variations and the overburden
aquifer at SEAD-46 periodically disappears dry periods. Finally, the Depot has an existing alternate

potable water source that is currently in use.

As discussed in Section 7.1, the USEPA sets a preferred limit of 1 for the non-carcinogenic HI. This
value is provided as a limit for the entire human body; however, this limit can also be apportioned at the
individual body system or target organ level. With reference to the six largest components of the SEAD-
46 construction worker’s non-carcinogenic HI: manganese’s primary effect is on the central nervous
system; iron’s primary target organs are the heart, liver, or endocrine glands, with secondary effects to the

lungs; arsenic’s primary target organ is the skin; cobalt’s primary effect is on the lungs with a secondary
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affect on the heart; aluminum’s is to neuro-development of the brain; and thallium’s is to the liver, blood,
and hair. As such the maximum effect that is anticipated to impact any single body organ would be
toward the construction worker’s heart where the hazard quotients determined for iron, cobalt and the
other unassigned COPCs would represent a total hazard quotient of less than 0.5. Therefore, the
construction worker’s apparent non-carcinogenic HI is not above the EPA’s limit at the target

organ/system level.

Target Organ or Effect Estimated HI | Contributing COPCs
Central Nervous System or 0.37 Aluminum and Manganese
Neuro Development

Skin 0.20 Arsenic

Lungs 0.45 Cobalt and Iron

Heart 045 Cobalt and Iron

Liver 0.36 Iron and Thallium
Endocrine Glands 0.29 Iron

7.2.2  Residential Scenario

Estimated non-carcinogenic HIs for the adult and child residential receptors at SEAD-46 are above the
USEPA limit of 1. Estimated cancer risk levels for the adult and child residential receptors at SEAD-46
are within the USEPA acceptable range (i.e., 1x10™ to 1x10°); however, the estimated cancer risk for a

lifetime resident is above the USEPA acceptable range.

Hazard Cancer
Pathway/Receptor Index Risk
Inhalation of Dust in Ambient Air 7.5E-01 1.9E-06
Ingestion of Soil 2.7E-01 4.1E-06
Intake of Groundwater 5.3E-01 5.6E-05
Dermal Contact to Soil 7.9E-03 5A4E-07
Dermal Contact to Groundwater 9.9E-03 0.0E+00
TOTAL for RESIDENT ADULT 1.6E+00 6.3E-05
Inhalation of Dust in Ambient Air 1.5E+00 9.6E-07
Ingestion of Soil 2.5E+00 9.5E-06
Intake of Groundwater 1.9E+00 4.9E-05
Dermal Contact to Soil 5.2E-02 8.9E-07
Dermal Contact to Groundwater 1.7E-02 5.7E-07
TOTAL for RESIDENT CHILD 6.0E+00 6.1E-05
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Inhalation of Dust in Ambient Air 2.8E-06
Ingestion of Soil 1.4E-05
Intake of Groundwater 1.1E-04
Dermal Contact to Soil 1.4E-06
Dermal Contact to Groundwater 1.9E-06
TOTAL for LIFETIME RESIDENT 1.2E-04

The intake of groundwater represents approximately 84% of the cancer risk for the lifetime resident. The
COPC representing all (100%) of the carcinogenic risk estimated for the intake of groundwater is arsenic.

As discussed above, arsenic was detected three times during the first RI sampling event only. The EPC

concentration was detected at 4 pg/L which is below the USEPA MCL for arsenic in drinking water and
below the NYS Ambient Water Quality Standard and Guidance Value (GA Standard). As has discussed
earlier, the use of the groundwater at the Depot is unlikely. Thus, the estimated cancer risk for the

lifetime resident is presumed to overestimate what is reasonably likely to exist at SEAD-46.

Three exposure pathways, ingestion of soil, intake of groundwater, and inhalation of dust represent

approximately 99% of the non-carcinogenic Hls calculated for the adult and child residential receptors, as

shown in the two tables presented below.

Contributions to Adult Resident’s Hazard Index

Dermal Dermal
Seil Contact | Inhalation Ingestion of Contact
Ingestion Soil of Dust Groundwater | Groundwater Percentage
Analyte (17%) (0.5%) (47.9%) (34%) 0.6%) Total of Total
Chrysene 8.5E-05 4.4E-05 1.3E-04 0.01%
Dieldrin 3.9E-04 1.6E-04 5.5E-04 0.03%
Aluminum 1.9E-02 7.7E-05 1.2E-01 1.4E-01 8.64%
Arsenic 2.5E-02 3.0E-03 3.7E-01 8.6E-03 4.0E-01 25.56%
Cobalt 5.5E-02 2.2E-04 8.0E-02 1.4E-01 8.85%
Iron 1.2E-01 5.0E-04 1.2E-01 7.93%
Manganese 3.8E-02 3.8E-03 5.5E-01 6.0E-01 37.84%
Thallium 4.5E-03 1.8E-05 1.7E-01 1.4E-03 1.8E-01 11.14%
Total 2.7E-01 79E-03 7.5E-01 5.3E-01 9.9E-03 1.6E00 100%
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Contributions to Child Resident’s Hazard Index

Dermal Dermal
Seil Contact | Inhalation Ingestion of Contact
Ingestion Seil of Dust Groundwater | Groundwater Percentage
(41.9%) (0.9%) (25.6%) (31.4%) (0.3%) Total of Total
Chrysene 7.9E-04 2.9E-04 1.1E-03 0.0%
Dieldrin 3.6E-03 1.0E-03 4.7E-03 0.1%
Aluminum 1.8E-01 5.1E-04 2.4E-01 4.2E-01 7.0%
Arsenic 2.4E-01 2.0E-02 1.3E00 1.5E-02 1.5E00 26.0%
Cobalt 5.2E-01 1.4E-03 1.7E-01 6.9E-01 11.5%
Iron 1.2E00 3.2E-03 1.2E00 19.5%
Manganese 3.6E-01 2.5E-02 1.1E00 1.5E00 25.2%
Thallium 4.2E-02 1.2E-04 5.9E-01 2.3E-03 6.4E-01 10.7%
Total 2.5E00 5.2E-02 1.5E00 1.9E00 1.7E-02 6.0E00 100%

In each case, the ingestion of groundwater represents approximately one-third of the total hazard index
estimated for the resident receptors. As stated above, the groundwater pathway for SEAD-46 is
considered incomplete as the shallow aquifer beneath the Depot yields poorly, and is generally inadequate
to fulfill domestic use. Further, an alternative, non groundwater-derived supply of potable water is
available at the Depot. Finally, the largest component of the groundwater intake HI results from the
consumption of groundwater that contains arsenic; however, the concentration of arsenic in the
groundwater at SEAD-46 is below the federal MCL and below the state’s GA standard. The second
largest component of the groundwater intake HI results from the consumption of groundwater that
contains thallium; however, thallium was detected only once in the 12 samples characterized. Further,
this detection occurred during the first round of sampling only. Therefore, the groundwater intake

component of the two residents’ HIs are considered to overestimate the actual hazard that exists.

A significant portion of the overall HI for the child and adult resident is due to the intake of soil
contaminated with metals at concentrations that are consistent with USEPA RSLs for residential soil and
NYS unrestricted use SCOs. However, the EPCs for each of these metals are generally consistent with
available guidance values and regional background soil concentrations. Therefore, the level of potential
hazard that is estimated cannot be differentiated from that which would be found in a residential
environment. Applying the full ingestion of soil value to the overall HI overestimates the level of non-
carcinogenic hazard at SEAD-46. A similar argument applies to the HI from the inhalation of dust: the
inhalation risk is due to the inhalation of metals that are present at concentrations that are consistent with

those that would be found in a residential environment.

Six contaminants, aluminum, arsenic, cobalt, iron, manganese, and thallium represent over 99% of the HI
estimated for the residential child receptor. As discussed for the lifetime resident, the contribution of
arsenic results from an EPC that is below the USEPA MCL for drinking water; hence, the HI is presumed
overestimate the risk that exists at SEAD-46. Also, soil EPCs are consistent with typical background
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concentrations at the Depot and are generally below USEPA RSLs and NYS SCOs. Therefore, it is likely
that each of these hazard indices overestimates what may reasonably exist at SEAD-46.

Target organ analysis for the adult resident, summarized below, suggests that the largest projected impact
for the adult (~ 0.70) will be on the central nervous system due to the presence of aluminum and
manganese. As stated above however, these metals are present in the soil at SEAD-46 at levels that are

consistent with the SEDA background and acceptable for unrestricted use and residential purposes.

Target Organ or Effect Estimated HI Contributing COPCs

Central Nervous System or | Adult, 0.74 | Child, 1.92 Aluminum and Manganese
Neuro Development

Skin Adult, 0.40 | Child, 1.5 Arsenic

Lungs Adult, 0.26 | Child, 1.89 Cobalt and Iron
Heart Adult, 0.26 | Child, 1.89 Cobalt and Iron
Liver Adult, 0.30 | Child, 1.84 Iron and Thallium
Endocrine Glands Adult, 0.12 ] Child, 1.2 Iron

Target organ analysis for the child suggests that there are potential target organ effects at levels above 1
for the central nervous system, heart, liver, endocrine systems, and skin. However, as discussed, these
effects result from contaminant levels that are consistent with concentrations that would be found in
residential areas that are allowed under prevailing environmental regulations and are consistent with
background concentrations found in the area of the Depot. As such, the estimated effects can not be
separated from those that are associated with native soils. Therefore, each of the potential risks and
hazards identified for the child resident is considered to be an overestimate of the potential impact

experienced.

7.2.3  Conclusions

Projected non-carcinogenic hazard indices for the park worker and the recreational child visitor at SEAD-
46 are below the USEPA-recommended limit of 1. The projected carcinogenic risk for the park worker,
the construction worker, and the recreation child visitor are all within the USEPA acceptable range (i.e.,
1x10™ to 1x1079).

Non-carcinogenic HIs for the construction worker and the adult and child residential receptors are
estimated to be above the USEPA limit; however, for each receptor the elevated HI can be attributed to
SEAD-46 EPCs that are consistent with, and often below, state and federal guidance limits and standards
(with the sole exception being for thallium in groundwater). Therefore, the Army believes that the

estimated HIs overestimate the non-carcinogenic hazard index that is likely present at SEAD-46.

Similarly, the carcinogenic risk for the lifetime resident, which is estimated to be above the USEPA
preferred range, is driven primarily by the intake of arsenic in groundwater. However, the concentration
of arsenic in groundwater at SEAD-46 is below its USEPA MCL. As such, the cancer risk level for the
SEAD-46 lifetime resident likely overestimates the actual risk that exists at the site, especially if
consideration is given to the unlikelihood that groundwater would be used as a potable water source at the
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Depot. Therefore, the Army believes that environmental conditions at SEAD-46 do not pose an

unacceptable level of risk to any future receptors.

7.3 SEAD-57

Initially, the risk assessment for SEAD-57 was based on the analysis and evaluation of all available soil
and groundwater data collected during the ESI and RI events. The estimated non-carcinogenic hazard
indices and carcinogenic risks found in this evaluation are summarized below. These results are

summarized in Attachment B, Table 1 through 11.

SEAD-57 Human Health Risk Assessment Summary
Based on all ESI and RI Data

Hazard Cancer

Receptor Index Risk
Park Worker 1.0E00 1.5E-05
Construction Worker 2.1E00 1.1E-06
Recreational Child Visitor 5.7E-01 1.7E-06
Adult Resident 4.0E00 6.6E-05
Child Resident 1.5E01 5.7E-05
Lifetime Resident 1.2E-04

As shown, the risk assessment suggests that elevated non-carcinogenic hazard indices are estimated for
the construction worker and the adult and child residents, and that a carcinogenic risk level of greater than
1 in 10,000 (1x10™) is estimated for a lifetime resident.

Further examination of the estimated hazards and risks indicates that a significant component of the
projected hazards and risks is due to the varying forms of exposure to groundwater. Groundwater
samples collected during the ESI were obtained using bailers, an aggressive sampling technique, whereas
samples collected during the RI were collected using low-flow, purge-and-pump sampling, a procedure

that is less aggressive and currently recommended by oversight agencies.

After review of the groundwater sample results, it is apparent that there are differences in the quality of
the groundwater between the ESI and RI, especially with respect to metal concentrations and a reported
result for bis(2-ethylhexyl)phthalate [i.e., also known as Di(2-ethylhexyl)phthalate or DEHP]. With
reference to the DEHP, it was detected once in a single well, and when it was detected, it was found at a
concentration of 20 pg/L, which exceeds its federal MCL (i.e., 6 ng/L). The single occurrence of this
analyte was observed in MW57-3 in the sample that was collected during the ESI event. DEHP was not
detected in any of the 18 samples that were collected during the RI events using low-flow,
purge-and-pump sampling procedures including two subsequent sampling events conducted at MW57-3.
As such, the ESI event result is considered to be non-representative of the quality of the groundwater that
remains at the site. It is presumed that this anomalously elevated value results either due to being present
in soil or silt that may have been contained in the ESI sample, or due to an artifact of the original well

installation and development process that was completed at the time of the ESIL.
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The evaluation of metal contaminant results from the ESI and RI sampling events also indicates that metal
concentrations observed in the ESI samples are higher, frequently by as much as an order of magnitude,
than those that are observed in the samples from RI events. This analysis also indicates that the two
highest concentrations reported for antimony in groundwater occurred in ESI samples and that both of
these results were more than 10 times the only antimony level reported in the RI sampling events.
Similarly, the only time cobalt was detected in a groundwater sample from SEAD-57 was during the ESI
sampling event. Therefore, it is the Army’s contention that the ESI sample results for metals and DEHP
are not representative of the groundwater that underlies SEAD-57, and these results have been eliminated

from the analysis of risks and hazards that exist at the site.

SEAD-57 Human Health Risk Assessment Summary
Based only on RI Data

Receptor Hazard Index Cancer Risk
Park Worker 3.8E-01 1.4E-05
Construction Worker 9.5E-01 1.1E-06
Recreational Child Visitor 2.3E-01 1.6E-06
Adult Resident 1.3E00 5.0E-05
Child Resident 5.8E00 4.9E-05
Lifetime Resident 9.8E-05

Based on these determinations, the non-carcinogenic hazards and carcinogenic risks that are estimated to

remain at SEAD-57 are shown below.

The revised calculations without the ESI groundwater data for antimony and cobalt are presented in
Appendix B Tables 1 through 5, 6a, 7, 8a, 9, 10, and 11.

7.3.1  Conservation/Recreation Scenario

Estimated non-carcinogenic HIs at SEAD-57 for the park worker, construction worker, and the
recreational child visitor receptors are below the USEPA preferred limit (i.e., 1). Estimated cancer risk
levels for the park worker, the construction worker, and the recreational child visitor are all within the
USEPA acceptable range (i.e., 1x10™ to 1x107)

7.3.2  Residential Scenario

Estimated non-carcinogenic hazard indices for the adult and child residential receptors at SEAD-57 are
above the USEPA preferred limit of 1 (see Appendix B Table 11a). Estimated cancer risk levels for the
adult, child, and lifetime residential receptors at SEAD-57 are within the USEPA acceptable range (i.e.,
1x10™ to 1x10) for carcinogenic risk. A summary of the estimated risks and hazards is shown below.
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The intake of groundwater
Hazard Cancer ) Iv 51% of
Pathway/Receptor Index Risk r;presen;slapprox1§ati y °0
the adult resident’s non-
Inhalation of Dust in Ambient Air 3.0E-01 6.9E-07 carcinogenic HI and 40% of the
. - 0
Ingestion of Soil 3.0E-01 3.7E-06 child resident’s HI. In each case,
Intake of Groundwater 6.6E-01 4 4E-05 the distribution of the estimated
Dermal Contact to Soil 7,5E-03 5.2E-07 adult and child His show that
Dermal Contact to Groundwater 1.9E-02 1.0E-06 arsenic represents 439
0,
TOTAL for RESIDENT ADULT 1.3E00 5.0E-05 antimony 31% and thallium
26% of the HI estimated. The
Inhalation of Dust in Ambient Air 6.1E-01 3.5E-07 hazard quotients calculated for
Ingestion of Soil 2.8E00 8.7E-06 the intake of groundwater
Intake of Groundwater 2.3E00 3.8E-05 containing arsenic and antimony
Dermal Contact to Soil 49E-02 8.5E-07 are associated with exposure
Dermal Contact to Groundwater 3.3E-02 4 4E-07 point concentrations (ie., 3.1
TOTAL for RESIDENT CHILD 5.8E00 4.9E-05 ng/L and 3.0 pg/L, respectively)
that are below federal MCLs for
Inhalation of Dust in Ambient Air 1.0E-06 drinking water (i.e., 10 pg/L and
Ingestion of Soil 1.2E-05 6 ug/L, respectively). As such,
Intake of Groundwater 8.2E-05 these values are very
Dermal Contact to Soil 1.4E-06 conservative and likely
Dermal Contact to Groundwater 1.5E-06 overestimate the level of hazard
TOTAL for LIFETIME RESIDENT 9.8E-05 that actually 1s associated with

the consumption of groundwater at the SEAD-57 site. Further, it is the Army contention that the
groundwater pathway does not represent a complete exposure pathway as the shallow aquifer that
underlies the SEAD-57 site, and most of the Depot, does not yield a sufficient quantity of water to
support potable water needs for a full time residential application. Further, an alternative source of
potable water exists within the Depot that is derived from a non-groundwater source, making use of the
shallow aquifer unnecessary. If use of groundwater is eliminated as a complete exposure pathway at
SEAD-57, the HI for the adult resident drops to 6.0E-01 below the preferred limit, while the HI for the
child resident drops to 3.4E00.

The ingestion of soil and the inhalation of dust represent equivalent portions (~23%) of the adult
resident’s HI at SEAD-57. Comparably, the ingestion of soil (48%) and the inhalation of dust (11%) are
the next two largest components of the child resident’s HI for SEAD-57. The majority (99.9%) of the soil
ingestion hazard quotients estimated for the adult and for the child resident are associated with the
ingestion of soil that contains ten metal contaminants (i.¢., iron, cobalt, manganese, vanadium, arsenic,
aluminum, cadmium, thallium, antimony, and copper listed in order of decreasing contribution). Data for

these metals are summarized in the table below.
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USEPA | NYSDEC SEDA SEDA In each case, exclusive of that

EPC RSL SCO Soil Aver. | Std. Dev. | for arsenic, the EPC upon

Analyte (mg/kg) | (mg/kg) | (mg/kg) (mg/kg) | (mg/kg) | which the hazard quotient is
Aluminum | 14450 | 77,000 | NA 13,206 | 4,159 | based is below the metal’s
Antimony | 0.82 31 NA 27 2.2 respective. USEPA RSL  for
Arsenic 50 0.39 13 50 28 residential soil.  Further in
Cadmium | 2.3 70 2.5 0.54 0.74 | cases where New York has
Cobalt 1 23 NA 1 4 identified unrestricted use
Copper 21 3,100 50 I 2 SCO values for the metal, the
Iron 24,890 | 55000 | NA 24661 | 6854 | SCO value identified for the
Manganese | 679 | 1,800 | 1,600 609 335 | metal (including arsenic) s
Thallium 6 5] NA 0.26 0.23 higher than the EPC identified
- for SEAD-57 soil. Finally, in
;ila—d;znavailaif: 390 NA 2! 0 the majority of cases (all

except of copper and thallium,

which are minor portions of the overall HI), the EPCs are consistent with background soil concentrations,

each being within one standard deviation of the accepted average background concentration found in

samples from the area of the Depot. This suggests that the concentrations observed at SEAD-57 are just

as likely to be associated with natural soil, and not attributable to contamination that has occurred at the

site due to its historic use. Therefore, it is likely that the Hls computed for ingestion of soil at SEAD-57

overestimate the level of non-carcinogenic effect that is likely present for both the adult of the child at
SEAD-57. COPC hazard quotients determined for residential SEAD-57 exposures are listed below.

Contributions to Adult Resident’s Hazard Index

Dermal
Soil Dermal Inhalation Ingestion of Contact
Ingestion Contact Soil of Dust Groundwater | Groundwater Percentage
Analyte (22.8%) (1.0%) (23.4%) (51.2%) (1.6%) Total of Total
Aluminum 2.0E-02 7.9E-05 4.7E-02 6.7E-02 52%
Antimony 2.8E-03 7.4E-05 2.0E-01 1.2E-02 2.2E-01 17.1%
Arsenic 2.3E-02 2.7E-03 2.8E-01 6.6E-03 3.2E-01 24.4%
Cadmium 6.2E-02 2.5E-05 3.7E-03 9.9E-03 0.8%
Cobalt 4.9E-02 2.0E-04 2.9E-02 7.9E-02 6.1%
Iron 1.1E-01 4.5E-04 1.1E-01 8.8%
Manganese 3.9E-02 3.9E-03 2.2E-01 2.6E-01 20.4%
Thallium 5.4E-03 2.2E-05 1.7E-01 1.4E-03 1.8E-01 13.8%
Vanadium 3.6E-02 5.5E-03 4.2E-02 3.2%
Other COPCs 1.0E-03 9.0E-05 1.1E-03 0.1%
Total 3.0E-01 1.3E-02 3.0E-01 6.6E-01 2.0E-02 1.3E00 100%
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Contributions to Child Resident’s Hazard Index
Dermal Dermal
Soil Contact Inhalation Ingestion of Contact Percentage
Ingestion Soil of Dust Groundwater | Groundwater of
Analytes (47.6%) (1.5%) (10.5%) (39.8%) (0.6%) Total Total
Aluminum 1.8E-01 5.2E-04 9.6E-02 2.8E-01 4.84%
Antimony 2.6E-02 4.9E-04 7.2E-01 2.1E-02 7.7E-0] 13.21%
Arsenic 2.1E-01 1.8E-02 9.9E-01 1.1E-02 1.2E+00 21.26%
Cadmium 5.8E-02 1.6E-04 7.5E-03 6.5E-02 1.13%
Cobalt 4.6E-01 1.3E-03 5.9E-02 5.2E-01 8.96%
Iron 1.1E+00 3.0E-03 1.1E+00 18.32%
Manganese 3.6E-01 2.5E-02 4.5E-01 8.4E-01 14.41%
Thallium 5.1E-02 1.4E-04 6.0E-01 2.4E-03 6.6E-01 11.28%
Vanadium 3.4E-01 3.6E-02 3.7E-01 6.41%
Other COPCs 6.7E-02 5.9E-04 1.9E-09 0.0E+00 0.0E+00 1.0E-02 0.18%
Total 2.8E+00 8.6E-02 6.1E-01 2.3E+00 3.45E-02 5.8E00 100%

In both instances, the ingestion of groundwater represents a significant portion of the total hazard index
estimated for the adult and child resident. As has been stated, the groundwater pathway for all of the
Munitions Response sites is considered incomplete as the shallow aquifer beneath the Depot yields
Further, an alternative, non

Additionally, the largest
component of the groundwater intake HI results from the consumption of groundwater that contains

poorly, and is generally inadequate to fulfill domestic use requirements.
groundwater derived supply of potable water is available at the Depot.

arsenic and antimony at concentrations that are below the federal MCL and below the state’s GA
standards. These two analytes represent approximately 75% of the hazard index estimated from the
ingestion of groundwater. The hazard quotients derived for thallium is associated with an EPC that is
above the federal MCL. As such, the actual impact that results from the groundwater conceivably could
be overestimated by at least 75% if it were not totally eliminated on the basis that this exposure pathway

is incomplete.

The evaluation of the residents’ target organ impacts due to exposure to the COPCs is summarized below.

Target Organ or Effect Estimated HI Contributing COPCs

Central Nervous System or Adult, 0.33 | Child, 1.12 Aluminum and Manganese
Neuro Development

Skin Adult, 0.32 | Child, 1.20 Arsenic

Lungs Adult, 0.13 | Child, 0.96 Cadmium and Cobalt

Heart Adult, 0.19 | Child, 1.62 Cobalt and Iron

Liver Adult, 0.30 | Child, 1.83 Cadmium, Iron, Thallium
Endocrine Glands Adult, 0.11 | Child, 1.10 Iron

Enzymes Adult, 0.42 | Child, 0.37 Vanadium

Gastro-intestinal Adult, 0.41 | Child, 1.50 Antimony, Cadmium, Thallium
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As is seen, none of the adult resident’s target organs are subjected to an HI in excess of 1, however,
several of the child’s organs are potentially affected at levels in excess of 1. However, each of the effects
attributable to exposure to soil, exclusive of that estimated for arsenic results from an EPC that is below
state and federal guidance values for residential soil or unrestricted use, and below levels that are typical
of background soils. With specific reference to arsenic, the primary exposure pathway noted is through
the ingestion of groundwater which is probably not a complete pathway at SEAD-57. Further, the
groundwater EPC that causes the elevated hazard quotient is below the federal MCL for this contaminant
in drinking water. Therefore, the Hls estimated for the adult at SEAD-57 are within allowable limits,
whereas the estimated HIs projected for the child resident can not be distinguished from background

levels that could be present at a residential site, and are thus considered overly conservative.

7.3.3  Conclusions

In conclusion, SEAD-57 estimated non-carcinogenic hazard indices for the park worker, the construction
worker, and the recreational child visitor are below the USEPA-recommended limit of 1. Furthermore,
the projected carcinogenic risk for the park worker, the construction worker, and the recreation child
visitor are within the USEPA acceptable range (i.e., 1x10™ to 1x107).

The projected carcinogenic risk for the adult, child, and lifetime resident at SEAD-57 are also within the
USEPA acceptable range (i.e., 1x10™ to 1x10). Estimated non-carcinogenic HIs for the adult and child
resident exceed the USEPA preferred limit of 1. However, further evaluation of the adult resident’s HI
indicates that there are no individual target organs that are stressed at a level in excess of 1, but an
equivalent evaluation of the distribution of the child resident’s HI still indicates that there are possible
impacts in excess of the USEPA’s limit of 1. All of the hazard quotients for soil effects, except for those
estimated for arsenic, are attributed to soil EPCs that are below federal RSL and state SCO values for
residential soil or unrestricted use. Further, all soil EPCs are comparable to background soil
concentrations that have been identified in the area of the Depot. Additionally, with reference to the
estimated hazard quotient for ingestion of groundwater which is driven by the presence of arsenic and
antimony, both of these compounds are contained at concentrations that are below federal MCLs and state
GA groundwater standards. Therefore, the Army contends that the non-carcinogenic hazard indices
projected for the child resident are comparable to those that would be experience in any residential area

and are overly conservative.

14 SEAD-002-R-0t (EOD-2)

7.4.1 Conservation/Recreational Scenario

Estimated non-carcinogenic HIs for the
Hazard Cancer )
Receptor Index Risk park worker and recreational child
Park Worker 3.8E-01 3.6E-06 visitor receptors at EOD-2 are below
Construction Worker 1.1E00 5.4p-07 | the USEPA-preferred limit (ic., 1); the
timat HI for th i
Recreational Child Visitor 2.0E-01 43p-07 | cstmated or e construction

worker receptor is above the USEPA

limit. Estimated cancer risk levels for the construction worker, park worker, and recreational child visitor
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receptors at EOD-2 are all within or below the USEPA acceptable range (i.c., 1x10™ to 1x10) for

carcinogenic risk.

Two exposure pathways, ingestion of soil (62%) and inhalation of dust in ambient air (36%) represent
approximately 98% of the elevated HI calculated for the construction worker. The distribution of the

contributing COPCs to the elevated HI for the construction worker is summarized below.

Contributions to Construction Worker’s Hazard Index
Dermal
Soil Contact Inhalation
Ingestion Soil of Dust Percentage
Analyte (62.0%) (1.9%) (36.1%) Total of Total
Methyl cyclohexane 42E-12 | 4.2E-12 0.0%
Chrysene 4.7E-03 1.8E-03 6.5E03 0.6%
Aluminum 5.2E-02 1.6E-04 3.7E-02 8.9E-02 7.9%
Arsenic 3.9E-02 3.5E-03 4.2E-02 3.7%
Cobalt 1.3E-01 4.0E-04 2.3E-02 1.6E-01 13.8%
Iron 2.7E-01 8.1E-04 2.7E-01 23.9%
Manganese 2.0E-01 1.5E-02 3.5E-01 5.7E-01 50.1%
Total 7.0E-01 2.2E-02 4.1E-01 1.1E00 100%

The allocation of the construction worker’s elevated HI among target organs or systems is summarized
below. As is noted, none of the affected target organs or systems listed show evidence of hazards in
excess of the USEPA limit of 1. Therefore, the apparent elevated HI for the construction worker is
considered a conservative estimate and no unacceptable level of hazard is present for the construction
worker at SEAD-002-R-01 EOD Area 2.

Allocation of Construction Worker’s HI to Target Organs/Systems
Target Organ or Effect Estimated HI Contributing COPCs
Central Nervous System or 0.44 Aluminum and Manganese
Neuro Development
Skin 0.04 Arsenic
Lungs 0.16 Cobalt
Heart 0.43 Cobalt and Iron
Liver 0.27 Iron
Endocrine Glands 0.27 Iron

7.4.2  Residential Scenario

Estimated cancer risk levels for the adult, child, and lifetime resident at EOD-2 are within the USEPA
preferred range (i.e., 1x10™ to 1x10®).Estimated non-carcinogenic hazard indices for the adult and child
residential receptors at EOD-2 are above the USEPA preferred limit of 1. The distribution of impacts via

the exposure of the adult and child residents to soil at EOD is summarized below.
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Hazard Cancer
Pathway/Receptors Index Risk
Inhalation of Dust in Ambient Air 1.1E+00 1.3E-06
Ingestion of Soil 3.0E-01 4.4E-06
Dermal Contact to Soil 1.2E-02 1.3E-06

TOTAL for RESIDENT ADULT 1.4E+00 7.0E-06

Inhalation of Dust in Ambient Air 2.2E+00 6.8E-07
Ingestion of Soil 2.8E+00 1.0E-05
Dermal Contact to Soil 8.1E-02 2.1E-06
TOTAL for RESIDENT CHILD 5.1E+00 1.0E-05
Inhalation of Dust in Ambient Air 2.0E-06
Ingestion of Soil 1.5E-05
Dermal Contact to Soil 3.3E-06
TOTAL for LIFETIME RESIDENT 2.0E-05

Contributions to the adult and child resident’s HI by the COPCs identified at the site are summarized
below and the allocation of these to affected target organs or systems is provided in the third table that is
below the COPC allocation summaries.

Contributions to Adult Resident’s Hazard Index
Dermal
Soil Contact Inhalation of
Ingestion Soil Dust Percentage
Analyte (21.1%) (0.9%) (78.0%) Total of Total
Methyl cyclohexane 1.1E-11 1.1E-11 0.0%
Chrysene 2.0E-03 1.0E-03 3.0E-03 0.2%
Aluminum 2.2E-02 8.8E-05 9.9E-02 1.2E-01 8.6%
Arsenic 1.6E-02 2.0E-03 1.8E-02 1.3%
Cobalt 5.6E-02 2.2E-04 6.3E-02 1.2E-01 8.5%
Iron 1.1E-01 4.6E-04 1.1E-01 8.2%
Manganese 8.6E-02 8.6E-03 9.3E-01 1.0E00 73.2%
Total 3.0E-01 1.2E-02 1.1E00 1.4E-02 100%
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Contributions to Child Resident’s Hazard Index
Dermal
Soil Contact Inhalation
Ingestion Seil of Dust Percentage
Analyte (54.6%) (1.6%) (43.8%) Total of Total
Methyl cyclohexane 2.3E-11 2.3E-11 0.0%
Chrysene 1.8E-02 6.7E-03 2.5E-02 0.5%
Aluminum 2.1E-01 5.8E-04 2.0E-01 4.1E-01 8.0%
Arsenic 1.5E-01 1.LE-02 1.7E-01 3.3%
Cobalt 5.2E-01 1.5E-03 1.3E-01 6.5E-01 12.8%
Iron 1.1E-00 3.0E-03 1.1E00 21.1%
Manganese 8.1E-01 5.6E-02 1.9E00 2.8E00 54.3%
Total 2.8E00 8.1E-02 5.1E00 100%

Allocation of Adult and Child Resident HI to Target Organs/Systems

Target Organ or Effect Estimated HI Contributing COPCs
Central Nervous System or

Neuro Development Adult, 1.12 | Child, 3.21 | Aluminum and Manganese
Skin Adult, 0.18 | Child, 0.17 | Arsenic

Lungs Adult, 0.12 | Child, 0.65 Cobalt

Heart Adult, 0.23 | Child, 1.75 Cobalt and Iron

Liver Adult, 0.11 | Child, 1.10 | Tron

Endocrine Glands Adult, 0.11 | Child, 1.10 | Iron

The summary above suggests that hazard indices in excess of USEPA’s limit of 1 are estimated for the
adult’s and child’s central nervous systems, and for the child’s heart, liver, and endocrine glands. The
largest components of the hazard quotients are associated with soil that contains aluminum, cobalt, iron,
and manganese. The soil EPCs generating the elevated hazard indices are summarized below.

USEPA | NYSDEC SEDA SEDA
EPC RSL SCO Soil Avg. | Std. Dev.
Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum 16,097 77,000 NA 13,206 4,159
Cobalt 12 23 NA 11 4
Iron 25,037 55,000 NA 24,661 6,854
Manganese 1,512 1,800 1,600 609 335

Manganese is the COPC that is the largest contributor to both the adult’s and child’s elevated HI. Review
of the EPC for manganese at EOD Area 2 suggests that the value used is somewhat elevated compared to
soil concentrations found at other Munitions Response AOCs and compared to regional background, but
the EPC is still below the concentrations identified as acceptable by the USEPA for residential soil and by
the state for unrestricted use. The EPC for EOD Area 2 is derived from a sample set that consists of 12
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values, of which two (i.e., 2,770 mg/kg and 859 mg/kg) contain manganese at a level that is above the
regional background average value. While the average concentration derived from the 12 data points is
slightly above the average background levels (648 mg/kg versus 609 mg/kg), the unusual distribution of
concentrations in the data set causes the recommended upper confidence limit value to be higher than

normal.

Inhalation of dusts containing manganese is also the largest individual hazard quotient estimated for both
the adult and child resident’s HI. As has been discussed before, the inhalation hazard quotient for
manganese is based on an Rfc that is derived from an industrial study of battery manufacturing workers
that were exposed to manganese dioxide. While soil may contain some amount of manganese dioxide, it
is unlikely that all manganese found exists solely in the form of manganese dioxide. Furthermore the Rfc
derived from this study is 4,000 times more stringent than the ACGIH’s recommended TLV for
manganese in industrial applications which further highlights the extremely conservative nature of this

calculation.

With reference to the other major COPCs (i.e., aluminum, cobalt, and iron), each of these is found in the
soil at EOD-2 at concentrations that are below USEPA residential soil RSL guidance values, and at
concentrations that are consistent with regional background levels, each being within one standard
deviation of the accepted average background concentration found in samples from the Depot. This
suggests that the concentrations observed at EOD-2 are just as likely to be associated with natural soil,
and not attributable to contamination that has occurred at the site due to its historic use.

7.4.3  Conclusion

Estimated carcinogenic risk for conservation/recreation receptors (i.e., parker worker, construction
worker, and recreation child visitor) and residential/resort receptors (adult, child and lifetime resident) are
within the USEPA acceptable range (i.e., 1x10™ to 1x10°). Elevated non-carcinogenic HIs are estimated
for the construction worker and the adult and child resident receptors but the EPCs leading to these results
are generally lower than USEPA RSLs for residential soil and applicable state SCO guidance values.
Specific target organs or systems which may be affected are the central nervous systems for the adult and
child resident, and the child’s heart, liver and endocrine systems. However, each of the identified
components of the elevated Hls from contaminant levels that are consistent with background
concentrations or for contaminants where there is a significant level of uncertainty associated with the
reference dose used. Therefore, the elevated non-carcinogenic hazards are believed to overestimate the
hazards that actually exist at EOD-2.

7.5 SEAD-002-R-01 (EOD-3)

7.5.1  Conservation/Recreational Scenario

Estimated non-carcinogenic HIs for the park worker, construction worker, and recreational child visitor
receptors at EOD-3 are below the USEPA limit of 1. Estimated cancer risk levels for the construction
worker, park worker, and recreational child visitor receptors at EOD-3 are below the USEPA acceptable

range (i.e., 1x10™ to 1x10°®) for carcinogenic risk.
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Hazard Cancer
Receptor Index Risk
Park Worker 2.3E-01 2.1E-06
Construction Worker 7.3E-01 3.5E-07
Recreational Child Visitor 1.3E-01 2.7E-07

7.5.2  Residential Scenario

The estimated non-carcinogenic HI for the adult residential receptor at EOD-3 is below the USEPA limit
of 1; the estimated HI for the child resident at EOD-3 is above 1. Estimated cancer risk levels for the
adult and child residential receptors at EOD-3 are within the acceptable range (i.e., 1x10™ to 1x10°) for

carcinogenic risk.

Hazard | Cancer

Pathway/Receptor Index Risk
Inhalation of Dust in Ambient Air 5.5E-01 | 1.2E-06
Ingestion of Soil 2.2E-01 | 3.0E-06
Dermal Contact to Soil 6.4E-03 | 3.6E-07
TOTAL for RESIDENT ADULT 7.8E-01 | 4.6E-06
Inhalation of Dust in Ambient Air 1.1E+00 | 6.0E-07
Ingestion of Soil 2.0E+00 | 7.0E-06
Dermal Contact to Soil 4.2E-02 | 5.9E-07
TOTAL for RESIDENT CHILD 3.2E+00 | 8.2E-06
Inhalation of Dust in Ambient Air 1.9E-06
Ingestion of Soil 1.0E-05
Dermal Contact to Soil 9.5E-07
TOTAL for LIFETIME RESIDENT 1.3E-05

Contributions to the child resident’s HI by the COPCs identified at the site are summarized below and the
allocation of these to affected target organs or systems is provided below the initial COPC analysis.

Contributions to Child Resident's Hazard Index
Soil Dust Dermal

Ingestion | Inhalation | Contact Percentage

(63.7%) (35%) (1.3%) Total of Total
Methyl Cyclohexane 2.9E-11 2.92E-11 0.0%
Aluminum 2.0E-01 2.1E-01 5.6E-04 4.09E-01 12.7%
Arsenic 1.8E-01 1.5E-02 1.97E-01 6.1%
Cobalt 4.1E-01 1.1E-01 1.1E-03 5.14E-01 16.0%
Iron 9.4E-01 2.6E-03 9.46E-01 29.4%
Manganese 3.2E-01 8.1E-01 2.2E-02 1.15E00 35.8%
Total 2.05E00 1.12E00 4.20E-02 3.22E00 100%
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Target Organ or Effect Estimated HI | Contributing COPCs
Central Nervous System or

Neuro Development Child, 1.55 Aluminum and Manganese
Skin Child, 0.20 Arsenic

Lungs Child, 0.51 Cobalt

Heart Child, 1.46 Cobalt and Iron

Liver Child, 0.95 Iron

Endocrine Glands Child, 0.95 Iron

The summary of potential effects to target organs or systems suggests that hazard indices in excess of
USEPA’s preferred limit of 1 are estimated for child’s central nervous systems and for the heart. The
largest components of the identified hazard quotients are associated with soil that contains aluminum,

cobalt, iron, and manganese. The soil EPCs generating the elevated hazard indices are summarized

below.
NYSDEC | SEDA SEDA

EPC RSL SCO Soil Avg. | Std. Dev.
Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum 15,559 77,000 NA 13,206 4,159
Cobalt 9.5 23 NA 11 4
Iron 22,138 55,000 NA 24,661 6,854
Manganese 600 1,800 1,600 609 335

As is noted, the EPC for each of the identified metals is below its listed USEPA RSL for residential soil.
The EPC for manganese is also below its respective New York SCO value, and the EPC used for each of
the metals generally agrees with the background concentrations at the Depot. The Army reiterates that
the hazard quotient derived for manganese is overly conservative as it is based on inhalation of
manganese dioxide, which is not the only form of manganese that is likely to be found at the site.
Therefore, it is the Army’s contention that the observed risk associated with metals at EOD-3 are due 