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Anomaly

Applicable or Relevant and
Appropriate Requirements
(ARARs)

Blow-in-Place (BIP)

Comprehensive Environmental

Response, Compensation, and
Liability Act of 1980 (CERCLA)

Endangered Species Act (USC
Title 16 Chapter 35§1536 (a)(2))

Geophysical Techniques

Military Munitions

GLOSSARY OF TERMS

A geophysical response that deviates from the responses in the
surrounding area. Anomalies may indicate the presence of metallic
objects.

Section 121(d)(2)(A) of CERCLA incorporates into law the CERCLA
compliance policy, which specifies that Superfund remedial actions
meet federal standards, requirements, criteria, or limitations that are
determined to be legally applicable or relevant and appropriate
requirements (ARARS).

The term used to describe the detonation of an ordnance item that is
deemed unsafe to move from the location where it is discovered.

CERCLA authorizes federal action to respond to the release or
threatened release of hazardous substances into the environment or a
release or threat of release of a pollutant or contaminant into the
environment that may present an imminent or substantial danger to
public health or welfare.

Each federal agency shall insure that any action authorized, funded, or
carried out by such agency is not likely to jeopardize the continued
existence of any endangered species or threatened species or results in
destruction or adverse modification of habitat or such species.

Methods used to explore subsurface conditions using quantitative
physical properties. Typical properties measured include seismic wave
travel time and waveform changes, electrical potential differences,
magnetic and gravitational field strength, temperature, etc. For MEC
investigations, electromagnetic and magnetic methods are most
frequently used.

Military munitions are all ammunition products and components
produced for or used by the Armed Forces for national defense and
security, including ammunition products or components under the
control of the Department of Defense, the U.S. Coast Guard, the
Department of Energy, and the National Guard. The term includes
confined gaseous, liquid, and solid propellants; explosives,
pyrotechnics, chemical and riot control agents, smokes, and
incendiaries, including bulk explosives and CAs; chemical munitions,
rockets, guided and ballistic missiles, bombs, warheads, mortar
rounds, artillery ammunition, small arms ammunition, grenades,
mines, torpedoes, depth charges, cluster munitions and dispensers,
demolition charges, and devices and components thereof.

The term does not include wholly inert items, improvised explosive
devices, and nuclear weapons, nuclear devices, and nuclear
components other than non-nuclear components of nuclear devices,
managed under the nuclear weapons program of the Department of
Energy after all required sanitization operations under the Atomic
Energy Act of 1954 (42 USC 2011 et seq.) have been completed [10
USC 101(e)(4)(A) through (C)].
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GLOSSARY OF TERMS (CONTINUED)

Munitions Constituents (MC)

Munitions Debris (MD)

Munitions and Explosives of
Concern (MEC)

Material Potentially Presenting
an Explosive Hazard (MPPEH)

National Qil and Hazardous
Substance Pollution Contingency
Plan (NCP)

Stakeholder

Superfund Amendments and
Reauthorization Act (SARA)

Unexploded Ordnance (UXO)

Any materials originating from unexploded ordnance, discarded
military munitions, or other military munitions, including explosive
and non-explosive materials, and emission, degradation, or breakdown
elements of such ordnance or munitions. (10 U.S.C. 2710(e)(4))

Remnants of munitions (e.g., fragments, penetrators, projectiles, shell
casings, links, fins) remaining after munitions use, demilitarization, or
disposal.

This term, which distinguishes specific categories of military
munitions that may pose unique explosives safety risks, means: (1)
unexploded ordnance (UXQ) as defined in 10 USC. 101(e)(5)}A)
through (C), (2) discarded military munitions (DMM) as defined in 10
U.S.C. 2710(e)(2), or (3) munitions constituents (e.g., TNT, RDX) as
defined in 10 USC 2710(e)(3), present in high enough concentrations
to pose an explosive hazard.

Material potentially containing explosives or munitions (e.g.,
munitions containers and packaging material; munitions debris
remaining after munitions use, demilitarization, or disposal; and range-
related debris); or material potentially contaminated with a high
enough concentration of explosives such that the material presents an
explosive hazard (e.g., equipment, drainage systems, holding tanks,
piping, ventilation ducts) associated with munitions production,
demilitarization or disposal operations. Excluded from MPPEH are
munitions within DOD’s established munitions management system
and other hazardous items that may present explosion hazards (e.g.,
gasoline cans, compressed gas cylinders) that are not munitions and
are not intended for use as munitions.

Revised in 1990, the NCP provides the regulatory framework for
responses under CERCLA. The NCP designates the Department of
Defense as the removal response authority for ordnance and explosives
hazards.

Community organizations, property owners, and others having a
personal interest or involvement or having a monetary or commercial
involvement in the real property that is to undergo a munitions
response action.

Superfund Amendments and Reauthorization Act of 1986 (see
CERCLA).

Military munitions that (1) have been primed, fuzed, armed, or
otherwise prepared for action, (2) have been fired, dropped, launched,
projected, or placed in such a manner as to constitute a hazard to
operations, installation, personnel, or material, and (3) remain
unexploded either by malfunction, design, or any other cause [10 USC
101(e)(5)(A) through (C)].
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EXECUTIVE SUMMARY

This Feasibility Study (FS) Report addresses the Open Detonation (OD) Grounds (SEAD-006-R-01) (alias
SEAD-45 and SEAD-115) located at the Seneca Army Depot Activity (SEDA) in Romulus, New York.
Muitiple prior investigations and remedial activities conducted at the OD Grounds, including the Expanded
Site Investigation (ESI), Ordnance and Explosives (OE) Engineering Evaluation/Cost Analysis (EE/CA),
Phase I and Phase 11 OF Removal, Supplemental Munitions Response, and Munitions Response Activities
(2012-2014), have confirmed the presence of munitions and explosives of concern (MEC) and munitions
constituents (MC)/chemicals of potential concern (COPCs) at the site. This FS is required to evaluate
possible remedial alternatives that will mitigate the risks to human health and the environment posed by
MEC and MC/COPCs.

This report is part of the Remedial Investigation/Feasibility Study (RI/FS) process required for compliance
with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980
and the Superfund Amendments and Reauthorization Act (SARA) of 1986. SEDA has officially been closed
by the Department of Defense (DoD) and the Army since its historic mission was ceased in 2000.

The OD Grounds are a 403-acre parcel located in the northwestern corner of the SEDA and were historically
used to conduct disposal of munitions by detonation. For purposes of this FS, two different portions of the
OD Grounds Site are identified: the “OD Hill” and the “Kickout Area.” The OD Hill is an area of elevated
topography at the center of the OD Grounds where OD operations occurred. The Kickout Area is the portion
of the site surrounding the OD Hill in which blast fragments emanating from OD operations might be found.
The Seneca County Industrial Development Agency has sold the property that includes and encompasses
the OD Grounds parcel to a private party for use as a conservation area, so the planned future use for the
OD Grounds is conservation and passive recreation. “Passive recreation” refers to a use of the land where
there is a limited activity and reduced potential for subsurface soil contact (i.e., does not include
playgrounds or ballparks, but includes seasonal hunting and hiking on nature trails).

Multiple investigations and MEC removals have been completed at the OD Grounds starting with an initial
investigation conducted in 1995. Based on these investigations, the data was evaluated and a conceptual
site model (CSM) for the OD Grounds was developed and is presented in the Compilation of Site
Characterization Report (included as Appendix E); the CSM indicates that MEC, in the form of unexploded
ordnance (UXO) and discarded military munitions (DMM), is present in soil throughout the site. These
UXO and DMM result from a wide variety of munitions items that were disposed of at the OD Grounds,
including bombs, projectiles, rockets, mines, and fuzes. These UXO and DMM are concentrated around the
OD Hill but have also been found in the Kickout Area around the OD Hill. The vertical CSM for the site
demonstrates that the majority of the UXO, DMM, and non-hazardous munitions debris (MD) is found in
the top two feet of soil at the OD Grounds. A MEC risk assessment conducted to evaluate these explosive
hazards indicates that unacceptable MEC risk conditions are present in the Kickout Area under both current
and planned future land use conditions. The MEC risk assessment also showed that, while MEC risk
conditions are acceptable at the OD Hill under current land use conditions, the risk from explosives hazards
is unacceptable under the planned future land use conditions.
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The CSM indicates that MC/COPCs are present in soil in some areas and also in the shallow groundwater
underlying the site. A human health risk assessment evaluated the risks from these MC/COPCs and
concluded there are no unacceptable risks under current or anticipated future conditions. However, based
on a hypothetical scenario of future residential land use, the risk assessment found there would be an
unacceptable noncarcinogenic hazard to a hypothetical child resident associated with exposure to soil at the
OD Hill, primarily as a result of Aroclor-1254 and cadmium in soil. The conclusions of the risk assessment
also indicated there would be an unacceptable noncarcinogenic hazard to a hypothetical child resident
associated with exposure to soil in the Kickout Area as a result of cobalt in soil. If drinking water wells
were installed at the site, the groundwater would present both a carcinogenic risk and noncarcinogenic
hazard to hypothetical future residents, future park workers, and current and future recreational users who
might use groundwater as a source of potable water. Carcinogenic risk associated with exposure to
groundwater is driven primarily by the observed concentrations of arsenic in the groundwater.
Noncarcinogenic hazards are driven by the presence of aluminum, antimony, arsenic, chromium, cobalt,
lead, manganese, thallium, and vanadium. However, groundwater at the OD Grounds is not currently used
as drinking water, and the generally poor water quality and very low transmissivity makes future use of

groundwater unlikely.

To address the identified risks at the OD Grounds posed by UXO/DMM in soil and MC/COPCs in soil and
groundwater, remedial alternatives were developed for each contaminant identified. Site-specific remedial
action objectives (RAOs) were developed to address UXO/DMM and MC/COPCs based on current and
future conditions, the explosive safety hazards, and the potential risks identified. More detailed RAOs are
described in this FS Report in Section 2.0, but simplified RAOs are summarized below:

* Reduce unacceptable risks due to the presence of UXO/DMM in soil to address the likelihood of
exposure to current and future site workers, site visitors, and recreational users via direct contact
such that an acceptable level of risk is achieved.

¢ Reduce risks due to the presence of MC/COPCs in soil to address the likelihood of exposure to
hypothetical future child residents via incidental ingestion or dermal contact such that an acceptable

level of risk is achieved.

» Reduce risks due to the presence of MC/COPCs in groundwater to address the likelihood of
exposure to current and future site workers, site visitors, recreational users, and hypothetical future
residents via ingestion as drinking water such that an acceptable level of risk is achieved.

¢ Restore the property to a condition that is suitable to transfer for the given current and future use.

Remedial action alternatives were developed in accordance with the Guidance for Conducting RI/FS under
CERCLA (United States Environmental Protection Agency (USEPA]/540/G-89/004, 1988). A range of
remedial technologies were evaluated against the RAOs, and the technologies considered effective,
implementable, and practical in terms of cost were assembled into remedial alternatives. Six alternatives
were developed to address UXO/DMM in soil and MC/COPC:s in soil and groundwater at the OD Grounds.
These alternatives are summarized in Table ES-1.
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considered implementable due to the excavation of over 1.8 million cubic yards of soil, which would cause
significant impacts to the site and the habitat at this planned conservation area. The estimated costs of this
alternative (over $200 million) was also considered excessive. For this reason, Alternative 6 was screened
out at this stage and was not carried forward to the detailed analysis.

Following the screening step, the remaining remedial alternatives were analyzed in detail with respect to
seven evaluation criteria:

1. Overall protection of human health and the environment;

2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs);
3. Long-term effectiveness and permanence;

4. Reduction of toxicity, mobility, or volume of contaminants;

5. Short-term effectiveness;

6. Implementability; and

7. Cost.

The detailed comparative analysis of alternatives was conducted using the current CSM, which is based on
the present state of knowledge concerning potential contamination and both current and reasonably
anticipated future land use. If new information arises concerning contamination conditions at the site or if
land uses change beyond what has been assumed, the evaluation of these remedial alternatives may need to
be revisited. Required five-year reviews provide a formal mechanism to assess possible changes, evaluate
whether implemented remedies remain sufficiently protective of human health and the environment, and
recommend further steps to be taken if they are not.

Table ES-2 summarizes the detailed evaluation of the five remaining alternatives for reducing the risks
from UXO/DMM in soil and MC/COPCs in soil and groundwater at the OD Grounds. Alternatives 1 and 2
would not be protective of human health and the environment and would not comply with ARARs, so
neither are acceptable remedial alternatives for the OD Grounds. While the LUCs included in Alternative 2
would be effective at mitigating risks from UXO/DMM and MC/COPCs, the potential presence of
UXO/DMM on the ground surface means that the LUCs on their own would not provide appropriate
protection of human health and the environment under the planned future land use conditions. However,
the LUCs included in Alternative 2 would be protective of human health when used in conjunction with the
other measures included in Alternatives 3, 4 and 5.

Alternatives 3, 4 and 5 all are protective of human health and the environment, and comply with ARARs,
so they satisfy the threshold criteria. Alternatives4 and 5 are similar levels regarding long-term
effectiveness and implementability; however, Alternative 5 has lower short-term effectiveness and higher
cost. Alternative 4 ranks higher than Alternative 3 with regard to the five balancing criteria, with
Alternative 3 being less effective over the long-term due to the need for maintenance of the engineered cap,
providing less reduction of toxicity, mobility, or volume of wastes, having less favorable short-term
effectiveness due to the compaction of soils with potential UXO/DMM, being less implementable due to
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the permitting and legal framework of establishing an engineered cap, and having a higher cost than

Alternative 4.

Based on a comparison of the evaluation criteria, the highest ranked remedial alternative for the OD
Grounds is Alternative 4, including excavation of the OD Hill and surface and subsurface MEC clearance
over the entire site to remove the source of explosive hazards, and implementation of LUCs to manage risks
trom residual explosive hazards and MC/COPCs in soil and groundwater. Based on the analyses of remedial
alternatives conducted in this FS, a proposed plan should be developed for the OD Grounds to recommend
preferred alternatives for implementation to address the various media. These preferred alternatives should
comprise the remedial alternatives favored by the project stakeholders to address UXO/DMM in soil and
the risks posed by MC/COPCs in soil and groundwater.
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1.0 INTRODUCTION
1.1 PURPOSE AND ORGANIZATION OF REPORT

This Feasibility Study (FS) Report for the Open Detonation (OD) Grounds located at the Seneca Army Depot
Activity (SEDA) in Romulus, New York. The purpose of this FS is to identify and evaluate remedial
alternatives to address Munitions and Explosions of Concern (MEC) and Munitions Constituents (MC) risks
identified at the OD Grounds and to make the site suitable for its future use as a conservation area. This report
is part of the Remedial Investigation/Feasibility Study (RI/FS) process required for compliance with
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and Superfund
Amendments and Reauthorization Act (SARA). The RI/FS at OD Grounds is being performed under the
guidance of the United State Environmental Protection Agency (USEPA), USEPA Region II, and the New
York State Department of Environmental Conservation (NYSDEC).

Several characterization efforts and investigations to evaluate explosive hazards and impacted media were
conducted at the OD Grounds and were summarized in the following documents:

e Expanded Site Investigation (ESI) for Seven High Priority Solid Waste Management Units
(SWMU) SEAD 1, 16, 17, 24, 25, 26, 45, Seneca Army Depot (Engineering Science, Inc,
December 1995);

e Final Ordnance and Explosives (OE) Engineering Evaluation/Cost Analysis Report (EE/CA),
Seneca Army Depot (Parsons ES, February 2004);

o Final Site-Specific Project Report Seneca Army Depot (old name) (SEAD) 45/115 OD Grounds
OE Removal Phase I Geophysical Survey and Cost Estimate, Seneca Army Depot (Weston, March
2005);

¢ Draft Phase II OE Removal Report (Weston, March 2006);

¢ Additional Munitions Response Site (MRS) Investigation Report, Seneca Army Depot (Parsons,
May 2010); and

¢  Draft Completion Report Munitions Response Action at the OD Grounds (SEAD-45) Seneca Army
Depot Activity. (Parsons, 2016).

These reports serve as the basis of the characterization of the nature and extent of operational impacts
presented in this report, and these previous activities provided the data to develop the assessment of risks to
human health and environment at the OD Grounds. A MEC risk assessment, human health risk assessment
(HHRA), and ecological risk assessment were completed as part of this FS, and are used to evaluate the
existing and residual risk at this site. This FS considers the nature and extent of impacts that were characterized
in the above documents and evaluates remedial action alternatives as potential remedies for mitigating risks
at the OD Grounds. This report is organized in accordance with the Guidance for Conducting RI/FSs under
CERCLA (USEPA, 1988).

Section 1 provides a brief overview of the characterization efforts, including background information,
nature and extent of contamination, a summary of the HHRA and ecological risk assessment, and a
summary of the MEC risk assessment. Section 2 presents the remedial action objectives (RAQO) for each
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ordnance (UXQ) hazards or in which potentially hazardous materials were stored (Woodward-Clyde,
1997). A change house is a location for military personnel to change clothes and uniforms.

1.2.2 Future Land Uses

CERCLA guidance, Land Use in the CERCLA Remedy Selection Process, Office of Solid Waste and
Emergency Response (OSWER) Directive 9355.7-04, directs decision makers to achieve cleanup levels
associated with the reasonably anticipated future land use over as much of the site as possible. In 2005, the
Seneca County Industrial Development Agency (SCIDA) revised the planned future use of property within
the former Depot and added Institutional Training, Residential/Resort, Green Energy, Development
Reserve, Training Area, and Utility uses. Currently the OD Grounds is within an Army retained parcel,
under this revised future use plan, the OD Grounds is located in the “Conservation/Recreation” parcel of
the former Depot (Figure 1-3).

The SCIDA has subsequently sold the property surrounding the OD Grounds parcel to a private party for
use as a conservation area. The planned future use for OD Grounds is for conservation and passive
recreation. “Passive recreation” refers to a use of the land where there is a limited activity and reduced
potential for subsurface soil contact (i.e., does not include playgrounds or ballparks, but may include
seasonal hunting and hiking on nature trails). Anticipated future land use may include access for
groundwater monitoring, hunting, planting, and access for maintenance (e.g., roads and mowing fire
breaks). In addition to the consideration of future land use during the remedy selection process, NYS
regulations, New York Code of Rules and Regulations (NYCRR) Title 6, Chapter IV, Subchapter B,
Part 375, Subpart 375-2.8 Remedial Program, requires evaluation of remedies that will restore the site
conditions to “pre-disposal conditions to the extent feasible” (NYSDEC, 2013a).

1.2.3 Geological Setting

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock terraces
mantled by glacial till. As part of the Appalachian Plateau, the region is underlain by a tectonically
undisturbed sequence of Paleozoic rocks consisting of shales, sandstones, conglomerates, limestones and
dolostones. In the vicinity of SEDA, Devonian age (approximately 385 million years ago) rocks of the
Hamilton Group are monoclinally folded and dip gently to the south. No evidence of faulting or folding is
present. The Hamilton Group is a sequence of limestones, calcareous shales, siltstones, and sandstones.

SEDA geology is characterized by gray Devonian shale with a thin weathered zone where it contacts the
overlying mantle of Pleistocene glacial till. This stratigraphy is consistent over the entire SEDA facility.
The predominant surficial geologic unit present at the site is dense glacial till. The till is distributed across
the entire facility and ranges in thickness from less than 2 feet to as much as 15 feet although it is generally
only a few feet thick. The till is generally characterized by brown to gray-brown silt, clay and fine sand
with few fine-to-coarse gravel-sized inclusions of weathered shale. Larger diameter weathered shale clasts
(as large as 6-inches in diameter) are more prevalent in basal portions of the till and are probably ripped-up

clasts removed by the active glacier.

The bedrock underlying the site is composed of the Ludlowville Formation of the Devonian age, Hamilton
Group. Merin (1992) also cites three prominent vertical joint directions of northeast, north-northwest, and
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east-northeast in outcrops of the Genesee Formation 30 miles southeast of SEDA near Ithaca, New York.
Three predominant joint directions, N60E, N30W, and N20E are present within this unit (Mozola, 1951).
These joints are primarily vertical. The Hamilton Group is gray-black, calcareous shale that is fissile and
exhibits parting (or separation) along bedding planes.

1.2.4 Regional Hydrogeology

Regionally, four distinct hydrologic units were identified within Seneca County (Mozola, 1951). These
include two distinct shale formations, a series of limestone units, and unconsolidated beds of Pleistocene
glacial drift. Overall, the groundwater in the county is very hard, and therefore, the quality is minimally
acceptable for use as potable water.

The water table aquifer of the unconsolidated surficial glacial deposits of the region would be expected to
flow in a direction consistent with the ground surface elevations. Geologic cross-sections from Seneca Lake
and Cayuga Lake can be found in Mozola (1951) and Crain (1974). The geologic cross-sections suggest
that a groundwater divide exists approximately half-way between the two Finger Lakes. SEDA is located
on the western slope of this divide and therefore regional groundwater flow is expected to be primarily
westward towards Seneca Lake. Except for local variations in the hydrogeology, the SEDA hydrogeology
is overall consistent with the regional hydrogeology.

Mozola (1951) suggests that three geologic units have been used to produce water for both domestic and
agricultural purposes in the region. These units inciude: 1) a bedrock aquifer, which in this area is
predominantly shale; 2) an overburden aquifer, which includes Pleistocene deposits (glacial till); and 3) a
deep aquifer present within beds of limestone interbedded with the underlying shale.

Water derived from the limestone aquifer occurs to the north of the Depot and is not hydraulically connected
to groundwater at the OD Grounds. At the time of the Mozola (1951) study, wells installed in the overburden
aquifer (Pleistocene till) were found to have low yields (7.5 gpm) while the upper bedrock aquifer was
found to have slightly better yields of 15 gpm. Limited transmissivity within the two upper aquifers was
found to be a result of the relatively impermeable of the shales in this region (i.e., absorbing, transmitting,
and yielding water very slowly). Joints and other openings in the shales are generally very narrow or are
filled with fine silt and clay. This impermeability tends to inhibit downward seepage of water from the
surficial deposits. Second, the slope of the bedrock and the land surfaces toward the Finger Lakes favors
rapid drainage of surface water. Third, the overlying glacial drift is considered too thin to hold large
quantities of water for gradual recharge of the bedrock.

1.2.5 Groundwater

Groundwater wells were installed at the OD Grounds in 1994 to determine groundwater flow direction and
to sample for hazardous constituents; however, the hydrogeology of the OD Grounds was not investigated
in detail. Numerous wells were installed during a RI at the OB Grounds site. The upper aquifer at both sites
(OD and OB) was found to be comprised of till and weathered bedrock. The OB site is located
approximately 600 ft southeast of the OD Grounds (OD Hill) and is surrounded by the portion of the OD
Grounds referred to as the Kickout area. The conclusions determined in the OB Grounds RI about the
hydrogeologic conditions are applicable to conditions at the OD Grounds.
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Based on the groundwater investigation conducted at the OB Grounds during the R, it is assumed that
groundwater flow directions at the OD Grounds are similar to those at the OB Grounds (Parsons, 1994).
Based on six rounds of groundwater elevation measurements at OB Grounds, the groundwater flow
direction in the till/weathered shale aquifer was determined to be towards the east-northeast. One round of
groundwater elevations was collected at OD Grounds. The April 4, 1994 contour surface for groundwater
elevations collected at OB and OD Grounds is shown on Figure 1-4. Yearly groundwater elevations in six
wells collected between 2007 and 2017 at OB Grounds confirms that the general groundwater flow direction
is northeast towards Reeder Creek. The 1994 groundwater elevations suggest an approximately North-
Northwest — South-Southeast trending groundwater divide through the western portion of the Open Burning
Grounds (Parsons, 1994). Groundwater east of the divide flows to the northeast while groundwater west of
the divide flows to the southwest. Groundwater elevations measured at the OD Grounds in April 1994
during the ESI agree with the groundwater flow direction determined during the OB RI and suggests a
northeasterly direction of groundwater flow in the OD Hill area (Figure 1-4) (Parsons, 1995).

As described in the ESI, the distribution of groundwater in the till aquifer is characterized by moist soil
(till) with water-saturated soil located within coarse-grained lenses. The deeper weathered shale horizons
were saturated. The conditions of the till were confirmed in June 2018 during installation of replacement
wells for the perchlorate sampling. Hydrogeologic conditions determined during the OB Grounds RI
calculated a horizontal gradient of 0.013 ft/ft for the weathered shale unit. A similar value (0.011 ft/ft) was
determined for the glacial till unit (Parsons, 1994). The RI concluded that one upper aquifer exists and is
comprised of the overburden (till) and weathered shale. Average hydraulic conductivity for wells in the till
unit was calculated to be 6.61x10* cm/sec and 1.27x10" cm/sec for wells in the weathered shale. For the
till/weathered shale aquifer on the entire OB Grounds the average linear velocity was calculated to be 32.8
ft/year using the overall average conductivity of the till/weathered shale aquifer of 8.721x10* cm/sec, a
horizontal gradient of 0.012 ft/ft, and an effective porosity of 30 percent.

In general, groundwater depths are shallow. Seasonal depths range between 2 and 7 ft below ground surface
(bgs) (Parsons 1994; 2017; 2018). Groundwater sampling is difficult at Seneca due to slow recharge rates
in the till/weathered bedrock aquifer and the potential for high turbidities. Given the factors discussed above
(shallow aquifer, poor yield, and limited transmissivity), the groundwater in the aquifer at the OD Grounds
is not considered a viable source of water to be used for domestic or agricultural purposes.

1.2.6 Surface Water

Surface drainage from SEDA flows to five primary creeks. In the southern portion of the Depot, the surface
drainage flows through man-made drainage ditches and streams into Indian and Silver Creeks. These creeks
then merge and flow into Seneca Lake just south of the former SEDA airfield. The central part and
administration area of the SEDA drain into Kendaia Creek. Kendaia Creek flows in a predominant westerly
direction, and discharges into Seneca Lake at a location north of Pontius Point and the SEDA’s former Lake
Shore Housing Area. The majority of the northwestern and north-central portion of the SEDA drains into
Reeder Creek. Reeder Creek flows predominantly northwesterly and leaves the Depot at a point that is north
of the OD Area (i.e., SEAD-45) and west of the former Weapons Storage Area or the “Q” (i.e., SEAD-12)
before it turns to the west and flows into Seneca Lake. The northeastern portion of the Depot, which includes
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1.2.8.1 United States Army Environmental Hygiene Agency Study

According to the ESI (ES, 1995) monitoring Wells MW-1 through MW-5 were sampled in 1979 for
conventional pollutants and explosives. The explosive compound 4-amino-2,6-dinitrotoluene was detected
in groundwater from wells MW-1 to MW-4 and from Reeder Creek. In 1982, USAEHA analyze soil
samples at eight locations for EP Toxicity (As, Ba, Cd, Cr, Hg, Pb, Se, and Ag) and explosives. Cadmium
and explosives were detected in all samples.

1.2.8.2 Expanded Site Investigation for Seven High Priority SWMUs

Engineering Science, Inc. (ES) completed an ESI at SWMUSs that were designated as Areas of Concern
(AOCs) within the SEDA, including the OD Grounds (ES, 1995). During the ESI, surface soil, subsurface
soil, groundwater, surface water, and sediment samples were collected. The nature and extent of
contamination based on the sample results is discussed in Section 1.3. In addition, ground penetrating radar
(GPR) and Geonics Electromagnetic (EM) terrain conductivity meter (EM-31) surveys were performed,
and anomalies were removed. The area for the surveys focused on an approximately 800- by 900-ft grid
directly centered over the OD Hill. Five detailed GPR grids were conducted to further characterize several
anomalies identified by the EM-31 survey. Ten test pits were excavated to identify the sources of various
EM-31 anomalies.

Based on the ESI EM-31 surveys anomalies in test pits TP45-3, TP45-4, TP45-5, TP45-6 and TP45-10
were attributed to pipes, blasting wires, and conduit wires. The other test pits encountered a variety of
material, including munitions fragments, wood, ash, wire, nails, etc., all of which may have contributed to
the observed EM-31 anomalies. Parsons collected 14 soil samples and submitted them for laboratory
analysis for volatile organic compounds (VOC), semivolatile organic compounds (SVOCs),
pesticides/polychlorinated biphenyl (PCB), metals, cyanide, explosives, herbicides, and nitrates
(Figure 1-5). The results of the soil investigations are summarized in the nature and extent discussion in
Section 1.3.2 below.

1.2.8.3 Ordnance and Explosives Engineering Evaluation and Cost Analysis (OE EE/CA)

Parsons ES completed the field work for the EE/CA in 2000 and prepared the final report in 2004 (Parsons
ES, 2004). The purpose of the EE/CA was to characterize the nature and extent of “Ordnance and
Explosives” (OE) (now referred to as “MEC”), identify potential safety problems associated with MEC,
and study risk management alternatives at the various Areas of Interest (AQOIs). This objective was
accomplished by characterizing MEC presence and developing and analyzing risk management
alternatives.

The EE/CA fieldwork used geophysical survey techniques and intrusive investigations to estimate the
density of the ordnance in different areas, which was then compared with the current and future activities
and anticipated users. Data collected from this characterization project were also used to develop
alternatives designed to reduce the risk of possible exposure to explosive hazards within the AOIs, which
included the OD Grounds. These alternatives were then evaluated to determine their effectiveness,

implementability, and cost.
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Grid Investigation

As part of the OE EE/CA, fifty-seven (57) 100-foot by 100-foot grids were surveyed at the OD Grounds
using an EM61 (Figure 1-6). Six grids in heavily wooded areas were also investigated by “mag and flag”
surveys. In the majority of the grids surveyed with the EM61, a high density of buried metal was detected.
Of the 1,337 anomalies identified in the EM61 surveyed grids, 86% were intrusively investigated.

Meandering Path Investigation

Approximately 3.5 acres of meandering path data were collected in the OD Grounds using the EM61
(Figure 1-6). This data were collected to the west and north of the grids surveyed in the OD Grounds. Due
to extremely thick brush and forest to the east of the gridded area of the OD Grounds no meandering path
data were collected in this direction. The meandering path data that was collected represented 2% of the
174-acre area outside of the 60-acre area investigated by the grid surveys. Of the 970 anomalies selected
from the meandering path data, 701 (72%) were intrusively investigated. Munitions-related items were
recovered from 666 of the 701 anomalies investigated (95%), and 21 of the locations contained MEC and/or
“MPPEH.” Nineteen (2.7%) were “false positives” as no discernible metallic debris was located. Density
determinations were made and the OD Grounds meandering path AOI was defined as ‘high density’ for
having a density greater than 10 anomalies/acre.

False Positives

Occasionally, anomalies identified on the Anomaly Dig Sheet could not be reacquired with the instrument
that performed the survey. In such instances, the anomaly was flagged at the coordinate location and the
inability to reacquire the anomaly was documented on the reacquisition team dig sheet. The intrusive teams
would again search the immediate area around the flag using both Schonstedt® and Foerster® metal-
detectors. If again no anomaly was identified, the location was assumed to be a “false positive”; however,
10% of the “false positives” were excavated to 18 inches and re-checked using the Schonstedt® and Foerster
for quality control (QC) purposes. No munitions-related items were found in locations where “false-

positive” digs were performed.
1.2.84 Phase I Geophysical Investigation

The Phase I Geophysical Investigation of the OD Grounds was conducted in 2003. An EM61 towed-array
system was used to perform a geophysical survey in all accessible areas between 1,000 ft. and 2,500 ft.
from the OD Hill (213 acres) and a “mag and flag” approach using hand-held magnetometers was used in
a portion of the wooded/transect areas (9.65 acres) (Figure 1-7).

To verify the accuracy of results obtained both digitally and manually, Weston and EOTI UXO Technicians
removed a total of 512 items from anomaly target locations within the non-wooded/open areas, and a total
of 736 items from anomaly target locations within the transects. Of the 512 target anomalies excavated
from the non-wooded/open area there were 46 “MPPEH,” 247 MD, 193 other debris items and 14 no
contacts. Approximately 88% of the items were found at a maximum depth of 12 inches bgs and
approximately 99% were found above a maximum depth of 18 inches bgs. No munitions related items were
identified at depths exceeding 20 inches bgs.
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1.2.8.6 Additional Munitions Response Site Investigation

A focused site investigation was conducted by Parsons in 2010 and included topographic and geophysical
surveys of specific areas within the OD Grounds and the collection and analysis of soil samples from TP
and surface soil locations. The objectives of the site investigation included determining MC/COPC
concentrations in subsurface and surface soils in or adjacent to the OD Hill; depth of soil and debris in
saturated areas for geophysical mapping to identify individual anomalies; determine the volume of s0il in
the OD Hill; and estimation of the bedrock surface at the OD Grounds. The results of the MC sampling
indicated that metal concentrations are generally greatest in soils closest to the OD Hill and decrease with
distance from OD Hill. With one exception, concentrations of metals detected at a distance greater than
1,000 ft from the OD Hill were below the relevant criteria levels. The topographic investigation concluded
that bedrock underlying the area of the OD Hill mound is estimated to vary from 10 to 20 ft. bgs. Based on
the topographic survey, the estimated volume of the earthen mound above ground surface is 38,000 cubic
yards (cy) (Figure 1-9). The estimated volume of soil in the OD Hill above bedrock surface is 75,000 cy
{Parsons, 2010).

The Army selected five test plots in order to provide a preliminary assessment of the vertical deposition of
MEC (UXO/DMM), MD, MC, and other debris located at different distances and in different directions
from the OD Hill (Figure 1-9). As part of this investigation, if the initial geophysical survey at a test plot
location continued to show high levels of geophysical anomalies, additional one-foot excavations and repeat
EM surveys were conducted as directed by the Army.

Review of the data gathered indicates that anomaly densities generally decrease with depth of excavation,
especially at distances greater than 100 to 200 feet from the OD Hill mound. The overall assessment of the
data suggests that there may be a directional component to the vertical deposition of anomalies, as is
evidenced by the absence of anomalies to the southeast of the OD Hill and the presence of anomalies to the
northeast and northwest at roughly comparable distances from the detonation site. Additionally, the results
suggest that areas in close proximity to the OD Hill may have more subsurface anomalies due to the
extensive amount of soil rework that was done at this site during its operational period.

As part of the 2010 SI, Parsons collected soil samples from 76 locations and submitted them for laboratory
analysis. Analysis included target analyte list (TAL) metals, explosives, SVOCs, PCB, herbicides, and
metals leachability. The results of the soil investigations are summarized in Section 1.3.1 below,

1.2.8.7 Munitions Response Action — 1,000 To 2,000 Ft Radius

During the 2012 field effort (April 18, 2012 to August 7, 2012), Parsons reacquired and intrusively
investigated 14,688 anomalies that were previously identified during the Phase I work conducted by Weston
Solutions (Parsons, 2016). These anomaly locations were identified based on geophysical investigations
completed in the open areas between the 1,000 ft. to 1,500 ft. radius rings. Using real time kinematic (RTK)
global positioning system (GPS), Parsons reacquired the location of each anomaly that exceeded the Work
Plan-defined 50mV response threshold during the previously obtained surveys. Note that the 50mV
threshold was not approved by the stakeholders. A total of 14,688 anomaly locations were reacquired and
intrusively investigated (Figure 1-10a). Of the 14,688 anomaly locations investigated, 748 anomaly
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locations contained MPPEH. At several anomaly locations, multiple MPPEH items were recovered from a
single location during intrusive investigation activities. In all, 1,387 MPPEH items were recovered. The
MPPEH items were processed to render them inert. Of the 1,387 MPPEH items, 757 items were thermally
processed in the burn tray and 630 items were explosively perforated. Only the explosively perforated items
could be further classified as having been MEC items (i.e., prior to processing) before they were classified
as material documented as safe (MDAS) after processing. Based on the results of the perforation operation,
a total of 104 items were classified as having been MEC prior to processing. Table 1-3 summarizes the
anomaly and MEC/MD densities within each subarea of the investigation area. The depth distribution of
items recovered during the intrusive investigation of anomalies is included in Table 1-4. When anomalies
that were “no contact” are excluded from the total number of anomalies investigated, over 99% of the
recovered items found during the DGM intrusive investigation were found within the top 18 inches bgs.

Work areas where DGM surveys were not performed during the previous investigation (e.g., vegetated
areas inaccessible to the EM61-MK2, or with poor RTK GPS coverage) were cleared using analog “mag
and dig” techniques during this munitions response action between 2012 and 2014. In total, the analog
survey covered 59.8 acres within 158 grids (including some partial grids). During the analog removal, 1,023
“MPPEH” items were recovered by the field teams. The “MPPEH” items were then reviewed by UXO
technicians and processed to render them inert. Of the 1,023 “MPPEH” items identified by the mag and dig
field teams, 110 “MPPEH” items were thermally processed in the burn tray, 348 “MPPEH” items were
explosively perforated, and the remainder were certified as MDAS. Only the explosively perforated items
could be further classified as having been MEC prior to processing. A total of 140 items recovered during
mag and dig operations were classified as MEC. The depth distribution of items recovered during the mag
and dig operation in the wooded area is included in Table 1-5. Over 99% of the items recovered during the

mag and dig operation were found no deeper than 24 inches bgs.
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condition survey was conducted to evaluate the condition of nine existing wells proposed for perchlorate
sampling in the OD and OB Grounds. The Army determined it was necessary to replace five of the existing
monitoring wells that were no longer in good condition. New wells were installed using a truck mounted
auger rig. Using low flow sampling methods, samples were collected at nine well locations. Soil samples
were collected from two depths (generally 0 to 0.5 ft and 1.5 to 2 ft bgs) at ten locations. The sample
locations were identified based on the areas most likely to be impacted given the site history. All the samples
were analyzed by TestAmerica — Denver using USEPA Method 6860. The perchlorate results are discussed
in Section 1.3.

1.3 Nature and Extent of Impacts
1.3.1 Munitions and Explosives of Concern in Soil

Based on the CSMs presented, MEC in the form of UXO and DMM are present in the surface and
subsurface to depth of 36 inches with 99% of the “MPPEH” and UXO/DMM occurring in the top 24 inches.
Items greater than 36 inches may occur in fill areas. A surface clearance was performed at the OD Hill
(Section 1.2.7.7), therefore UXO/DMM are not expected on the surface in this area.

Table 1-7 summarizes the findings of MD/*MPPEH” and UXO/DMM during the Phase I and II
Investigations and the Munitions Response Action (2012-2014). From this dataset, all items containing
sufficient data to be categorized by type were categorized to support the development of a vertical CSM (a
total of 3,041 records were identified). Table 1-8 summarizes the maximum depth for MD, MPPEH, and
UXO/DMM found in each category, as well as a description of the categories.

Table 1-9 summarizes the revised MEC conceptual site model (CSM) for the OD Grounds MRS. The
revised CSM and vertical CSM are based on the results of the Phase I and II Investigations and the
Munitions Response Action (2012-2014), with the depth distribution summarized in Table 1-7.
Figure 1-11 shows the vertical and horizontal distribution of excavated munitions items at the OD Grounds.
Figure 1-12 shows examples of the anomaly distribution within four example grids. It should be noted that
the data represented in Figure 1-11 includes only DGM data from multiple field efforts (See Section 1.2.7),
each of which focused on different areas of the site and consisted of predominantly anomalies greater than
50mV (note that data from analog efforts are not presented in the figure). Both Figures 1-11 and 1-12 show
that the density of munitions items/anomalies decreases with distance from the OD Hill center. The
Munitions Response Action performed in 2012-2014 removed only items from between 1,000 and 1,500
feet out from the OD Hill. This study was also the only action where UXO/DMM were confirmed based on
post demolition conditions; therefore, no confirmed UXO/DMM are shown outside of the area of the
Munitions Response Action footprint. As such, the lack of UXO/DMM at distances greater than 1,500 feet
from the OD Hill is an artificial result of the data documentation, and not a reflection on the presence (or
absence) of MEC at greater distances. The “MPPEH” shown on the table is designated as such because a
final determination is not available and the “MPPEH” shown likely includes a mix of inert practice items
as well as UXO and DMM. In addition, a certain level of bias should be expected in the intrusive results
due to the selection of only anomalies over 50mV following DGM. This would tend to bias the data toward
larger items more likely to represent UXO/DMM but may also bias the data to shallower items which could
have a larger amplitude anomaly due to the shorter distance to the sensor,
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Metals which exceed USEPA RSLs and are considered COPCs include: aluminum, arsenic, cadmium,
cobalt, copper, iron, lead, manganese, mercury, silver, thallium, and vanadium (Table 1-11 and Figures 1-
17A and 1-17B). Cadmium, copper, and mercury were the only metals to exceed their respective NYS
Commercial SCOs. Lead, silver and vanadium had one or two exceedances each over the RSL. The HHRA

did not identify any COCs in surface soil (Appendix B1).

The evaluation of potential risk to human health and the environment posed by these metals concentrations
in soils is discussed below in Section 1.5 below. Samples collected for metals analysis were also sent for
synthetic precipitation leaching procedure (SPLP) analysis during the 2010 Supplemental Work. The
discussion of these results and samples are included in Section 1.4.1.
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Table 1-11
Summary of Surface Soil Data
Feasibility Study Report - OD Grounds
Seneca Army Depot Activity

EPA RSLs Residential Soil

NYS SCO Commercial Use' (HQ=0.1)>
— Maxmum Number _Number ol
Detected Location ID of of Times Samples Number of Number of
Parameter Unit Value Qualifer  Maximum Detect  Detected Analyzed | Criteria Value' Exceedances |Criteria Value? Exceedances
Volatile Organic Compounds {No Detects)
|Herbicides
MCPA UG/IKG 9,400 5845-1 2 29 NA 0 3,200 2
Explosives
1,3,5-Trinitrobenzene UGIKG 120 J S$545-6 23 41 NA 0 220,000 0
2.4,8-Trinitrotoluene UG/KG 1,400 J §845-9 32 41 NA 0 3,600 0
2, itrotoluene UGIKG 1,100 545-ODH-18-01 31 41 NA 0 1,700 0
2-amino-4,6-Dinitrotoluene UG/KG 590 58456 30 41 NA 0 15,000 0
4-amino-2,6-Dinitrotoluene UG/IKG 500 §45-TP-3-01 27 41 NA 0 15,000 0
HMX JN $45-0DH-14-01
UGIKG 190 $45-0DH-9-01 26 41 NA 0 390,000 0
|Nitroglycerine UGIKG 1,500 J S$45-0DH-19-01 1 3 NA 0 630 1
RDX UGIKG 5,800 J 5845-9 33 41 NA 0 6,100 0
Tetryl UGIKG 330 S845-6 3 41 NA 0 16,000 0
i ile Organic C d;
2 4-Dinitrotoluene UGIKG 2,500 545-TP-4-01 7 29 NA 0 1,700 1
2,6-Dinitrotoluene UGIKG a1 J S845-6 1 29 NA 0 360 0
[Acenaphthytene UGIKG 30 J 88455 1 29 500,000 0 NA 0
Anthracene UGIKG 18 J 5845-5 1 29 500,000 0 1,800,000 0
Benzo{a)anthracene UGIKG 50 J 8845-5 3 29 5,600 1] 1,100 0
Benzo{a)pyrene UGIKG 82 J §845-5 3 29 1,000 0 110 0
|Benzo(b)flucranthene UGIKG 55 J 5845-5 4 29 5,600 0 1,100 0
Benzo(ghi}perylene UGIKG 39 J §845-5 2 29 500,000 0 NA 0
Benzo(k)fluoranthene UGIKG 58 J 5845-5 2 29 56,000 0 11,000 0
Bis(2-Ethylhexyl)phthalate UGIKG 740 §845-5 7 29 NA 0 39,000 0
Chrysene UGIKG 130 J $45-ODH-8-01 7 29 56,000 0 110,000 0
Di-n-butylphthalate UG/KG 2,600 545-TP-4-01 6 29 NA 0 630,000 0
|Fluoranthene UGIKG 66 J 88545-5 6 23 500,000 o 240,000 ]
Hexachlorobenzene UGIKG 110 J S$45-TP-3-01 6 29 6,000 0 210 0
Hexachloroethane UGIKG 21 J $845-6 1 29 NA 0 1,800 0
indeno(1,2,3-cd)pyrene UGIKG 52 J 5845-5 1 29 5,600 Q 1,100 0
Naphthalene UGIKG 21 J 5845-5 1 29 500,000 [} 3,800 0
N-Nitrosodiphenylamine UG/KG 320 J $45-TP4-01 3 29 NA 0 110,000 0
|Phenanthrene UG/KKG 38 J 8845-5 4 29 500,000 0 NA 0
Pyrene UGIKG 100 J $§845-5 6 29 500,000 0 180,000 0
|Pesticides
4,4'-DDD UG/KG 24 JN S$45-TP-2-01 2 19 92,000 0 190 0
4,4-DDE UGIKG 2 J $45-0DH-19-01 16 19 62,000 1] 2,000 o
4,4-0DT UGIKG 22 JN S45-TP-2-01 13 19 47,000 0 1,900 0
Alpha-Chlordane UGIKG 0.59 J $45-TP-1-01 1 19 24,000 0 NA 0
Dieldrin UGIKG 12 J S45-TP-2-01 11 19 1,400 1] 34 0
|Endosuifan | UGIKG 55 J 845-R5-04 15 19 200,000 0 NA 0
|Endosuifan Il UGIKG 0.88 JN 545-0DH-19-01 1 19 200,000 0 NA 0
Endrin UG/KG 38 J $45-TP-2-01 1 19 89,000 0 1,900 0
Endrin ketone UGIKG 0.58 J 545-0DH-11-01 1 19 NA 0 NA 0
Chlordane UG/KG 11 J $45-TP-2-01 3 19 NA 0 NA 0
Methoxychlor UGIKG 45 $45-00H-4-01 1 19 NA 0 32,000 0
PCBs
4,4'-DDE UG/KG 42 J $§8456-6 4 10 62,000 0 2,000 0
4,4-DDT UGIKG 34 J $§845-5 2 9 47,000 0 1,900 0
Alpha-Chlordane UGIKG 2 J §845-6 3 8 24,000 0 NA 0
Aroclor-1264 UG/KG 2,000 $45-ODH-4-01 2 28 1,000 1 120 1
Dieldrin UGIKG 32 J $845-6 2 9 1,400 0 34 0
Endosulfan | UGIKG 1.8 J 8845-5 2 10 200,000 0 NA 0
Inorganics
Aluminum MG/KG 27,900 545-R5-08 76 76 NA 0 7,700 75
Antimony MG/KG 31 $545-R5-02 24 76 NA 0 31 0
Arsenic MG/KG 126 J $45-ODH4-01 76 76 16 0 068 76
Barium MG/KG 365 $§845-8 76 76 400 0 1,500 0
Beryllium MG/KG 1.2 J $45-R5-08 74 76 590 0 16 0
[Cadmium MG/KG 1,100 $45-0DH-4-01 59 76 93 6 7.1 30
Calcium MG/KG 193,000 545-R4-04 75 76 NA 0 NA 0
Chromium MG/KG 446 $45-0DH-11-01 76 76 1,500 0 NA 0
[Cobalt MG/KG 26.8 J S$45-R15-01 76 76 NA [} 2.3 76
Copper MG/KG 4,180 $45-ODH-6-01 76 76 270 39 310 36
Iron MG/KG 118,000 $45-00H-4-01 76 76 NA 0 5,500 76
Lead MG/KG 998 J $545-R5-08 76 76 1,000 [} 400 1
|Magnesium MG/KG 15,000 545-R4-04 76 76 NA 0 NA 0
Manganese MG/KG 5,040 J 845-R15-01 76 76 10,000 0 180 76
Mercury MG/KG 7 545-TP-3-01 75 76 28 a3 11 49
Nickel MG/KG 59.3 $§45-0DH-11-01 71 7 310 0 150 0
Potassium MG/KG 4,880 J §45-R5-08 55 65 NA 0 NA 0
Selenium MG/KG 0.92 J 845-R10-07 3 76 1,500 0 39 0
Silver MG/KG 205 §45-00H-4-01 47 76 1.500 o 39 1
Sodium MG/IKG 211 $45-TP-3-01 60 76 NA [} NA 0
Thallium MGIKG 0.27 J 845-TP-1-01 4 76 NA 0 0.078 4
Vanadium MG/KG 419 J S45-R15-02 76 76 NA 0 39 2
Zinc MG/KG 1,350 S845-R1-02 71 7 10,000 [} 2,300 0
Perchlorate
{Perchlorate UGIKG 8.2 3545-0DG-S8-06 8 10 NA 0 5,500 0

Notes:

1) Criteria values are the NYSDEC Commercial SCOs (6 CRR-NY 375-6.8, June 2018).
2) Criteria values are the USEPA RSLs for Residential Soil (HQ=0.1) from the USEPAs Regicnal Screening Levels - May 2018.
3) Number of analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs were not averaged.




Table 1-12
Summary of Subsurface Soll Data

Feasibllity Study Report - OD Grounds
Seneca Army Depot Activity

EPA RSLs Residential Soil

NYS SCO Commercial Use' (HQ=0.1)*
Maxirum Number Number of
Detected Location ID of  of Times Samples Number of Number of
Parameter Unit Value  Qualifer Maximum Detect Detected Analyzed [Criteria Value' Exceedances [Criteria Value? Exceedances
Volatile Organic Compounds
Tetrachloroethene UG/KG 19 TP45-3 6 6 150,000 0 8,100 0
Herbicides (No Detects)
|Explosives
1,3,5-Trinitrobenzene UG/KG 180 J TP45-2 5 8 NA 0 220,000 0
2,4,6-Trinitrotoluene UG/KG 600 J TP45-2 6 6 NA Q 3,600 0
2,4-Dinitrotoluene UG/KG 190 J TP45-2 5 6 NA 0 1,700 0
2-amino-4,6-Dinitrotoluene UG/KG 680 J TP45-2 6 6 NA 0 15,000 0
HMX UGIKG 470 J TP45-2 6 6 NA 0 390,000 0
RDX UG/KG 4,300 TP45-4 [ 6 NA 0 8,100 0
Tetryl UG/KG 180 J TP45-5 1 6 NA Q 16,000 ¢}
Semivolatile Organic Compounds
2,4-Dinitrotoluene UG/KG 14,000 TP45-2 6 6 NA 0 1,700 1
2,6-Dinitrotoluene UG/IKG 700 J TP45-2 1 ] NA 0 360 1
Acenaphthylene UG/KG 19 J TP45-1 2 © 500,000 0 NA 0
Anthracene UG/KG 17 J TP45-1 1 [} 500,000 Q 1,800,000 0
Benzo(a)anthracene UG/KG 36 J TP45-4 5 6 5,600 0 1,100 0
Benzo(a)pyrene UG/KG 46 J TP45-1 5 6 1,000 0 110 0
Benzo(b)fluoranthene UGIKG 42 J TP45-5 5 6 5,600 0 1,100 0
Benzo(ghi)perylene UGIKG 66 J TP45-1 5 6 500,000 0 NA o]
Benzo(k)fluoranthene UG/KG 34 J TP45-4 5 6 56,000 4] 11,000 0
Bis(2-Ethyihexyl)phthalate UG/KG 65 J TP45-1 2 6 NA o] 39,000 0
Chrysene UG/KG 51 J TP45-4 5 6 56,000 0 110,000 0
Diethy! phthalate UGIKG 35 J TP45-4 1 6 NA 0 5,100,000 0
Di-n-butylphthalate UG/KG 6,800 TP45-2 % ] NA 0 630,000 0
Fluoranthene UG/KG 68 J TP45-4 5 [ 500,000 0 240,000 0
Hexachlorobenzene UG/KG 62 J TP45-1 5 6 6,000 0 210 Q
Hexachloroethane UG/KG 1,100 TP45-3 5 6 NA 0 1,800 0
Llndenoﬂ ,2,3-cd)pyrene UG/KG 37 J TP45-1 3 6 5,600 0 1,100 0
J TP45-1
Naphthalene UG/KG 30 J 1P45-4 4 6 500,000 0 3,800 0
N-Nitrosodiphenylamine UG/KG 1,600 J TP45-2 4 6 110,000 Q
Phenanthrene UG/KG 46 J TP45-1 5 6 500,000 0 NA 0
J TP45-1
Pyrene UG/KG 110 3 TP45-4 6 6 500,000 Q 180,000 Q
Pesticides & PCBs
4,4'-DDE UG/KG 3.2 J TP45-4 2 6 62,000 0 2,000 Q
4,4'-DDT UG/KG 29 J TP45-3 2 6 47,000 0 1,900 0
Dieldrin UG/KG 24 J TP45-4 1 6 1,400 0 34 0
Endosulfan | UGIKG 2.2 J TP45-1 4 <] 200,000 0
Inorganics
Aluminum MG/KG 22,800 TP45-3 21 21 NA Q 7,700 21
Antimony MG/KG 5.1 J S$45-TP-3-03 8 21 NA 0 3.1 1
Arsenic MG/KG 8.7 $45-TP-1-02 21 21 16 0 0.68 21
Barium MG/KG 248 TP45-3 21 21 400 0 1,500 0
Beryllium MG/KG 141 J TP45-3 21 21 590 0 16 0
Cadmium MG/KG 13.4 S$45-TP-1-02 18 19 93 5 71 9
Calcium MG/KG 101,000 S45-TP-2-03 21 21 NA 0 NA 0
Chromium MG/KG 39.2 $45-TP-1-03 21 21 1,500 0 NA 0
Cobalt MG/KG 169 TP45-3 21 21 NA 0 23 21
Copper MG/KG 7,310 S45-TP-1-02 21 21 270 13 310 13
Cyanide MG/KG 0.7 TP45-1 2 6 27 ] 23 0
fron MG/KG 60,900 S45-TP-1-02 21 21 NA 0 5,500 21
Lead MG/KG 153 J S$45-TP-3-03 21 21 1,000 0 400 0
Magnesium MG/KG 12,500 S45-TP-4-04 21 21 NA 0 NA 0
Manganese MG/KG 1,380 TP45-1 21 21 10,000 0 180 21
S45-TP-2-04
Mercury MGKG 9.1 S45-TP-4-03 21 21 28 16 11 18
Nicke! MG/KG 54 S45-TP-1-02 21 21 310 0 150 0
Potassium MG/KG 3,510 J S45-TP-3-04 21 21 NA 0 NA 0
Selenium MG/KG 0.56 J S45-TP-4-03 1 21 1,500 0 39 0
Silver MG/KG 53.7 S$45-TP-1-02 18 21 1,500 0 39 1
Sodium MG/KG 213 S45-TP-2-03 21 21 NA Q NA Q
Thallium MG/KG 0.25 J S45.-TP-2-05 2 21 NA 0 0.078 2
Vanadium MG/KG 38 TP45-3 21 21 NA 0 39 0
Zinc MG/KG 1,470 S45-TP-2-04 21 21 10,000 0 2,300 0
Perchlorate
UG/KG 41 545-0DG-SS-06 9 12 NA Q 5,500 0

erchiorate

Notes:

1) Criteria values are the NYSDEC Commercial SCOs (6 CRR-NY 375-6.8, June 2018)

2) Criteria values are the USEPA RSLs for Residential Soil (HQ=0.1) from the USEPAs Regional Screening Levels - May 2018.
3) Number of analyses is the number of detected and non-detecied results excluding rejected resuits. Sample duplicate pairs were not averaged.
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1.3.2.2 Chemicals of Potential Concern in Subsurface Soil

A total of 31 subsurface soil samples were collected within the 500-foot OD Hill radius. Two of the
perchlorate subsurface samples were collected between the 500- and 1,000-foot radii; however, none of the
other subsurface soil samples were collected outside the 500-foot radius. Ten of the subsurface samples
were analyzed for perchlorate only, and the remaining 21 samples were analyzed for inorganic metals. In
addition to metals, six of the subsurface samples were analyzed for explosives, VOCs, SVOCs, herbicides,
pesticides, and PCBs. None of the VOC, herbicide, pesticide, or explosive results exceeded their respective
USEPA RSLs (Table 1-12).

Two explosives were detected in the SVOC analytical run at concentrations above USEPA RSLs and were
identified as COPCs. 2,4-dinitrotoluene (2,4-DNT), was detected with a maximum concentration of 14,000
pg/kg, and 2,6-DNT, with a maximum concentration of 700 pug/kg. Both exceedances were detected in one
sample (TP45-2), which was collected at a location on top of OD Hill. Note that in the explosives analytical
run (Method SW8330), 2,4-DNT and 2,6-DNT were detected at concentrations below the RSLs.

Metals in subsurface soil that exceeded their respective USEPA RSLs and were identified as COPCs
include: aluminum, antimony, arsenic, cadmium, copper, cobalt, copper, iron, manganese, mercury, silver,
and thallium (Figures 1-17A and 1-17B). Only cadmium, copper and mercury exceeded their respective
NYSDEC SCOs (Table 1-12).

Ten subsurface soil samples and two duplicates were analyzed for the presence of perchlorate during the
2018 sampling effort. Perchlorate was detected in eight samples and one duplicate. The highest level of
perchlorate detected was measured at 41 pig/kg from a sample 1.5 to 2.0 feet bgs in the OD Hill. This sample
location (S45-ODG-8S-06) contained the highest concentration of perchlorate in both surface and
subsurface soil samples (Table 1-12, Figure 1-16). All of the detections of perchlorates were at levels
below the USEPA RSL Residential Soil (HQ=0.1) value of 5,500 pg/kg. The HHRA did not identify any
COCs in subsurface soil (Appendix B1).

1.3.2.3 Chemicals of Potential Concern in Ditch Soil

Four ditch soil samples were collected during the ESI. Three of the samples were collected from the
drainage ditches located downgradient of the OD Hill and the fourth sample was collected from a low-lying
area northwest of the OD Hill. Water within these features is ephemeral and the features are not recognized
surface water bodies by the NYSDEC. The material at the base of the drainage swales is site soil. The ditch
soil samples collected during the ESI are located approximately 500 ft to 600 ft from the OD Hill, or within
or close to the OD Hill. These samples were analyzed for VOCs, SVOCs, metals, PCBs, pesticides,
herbicides and nitrate/nitrite nitrogen (Appendix A-3).

VOCs and herbicides were not detected in the samples (Table 1-13). Several explosives, SVOCs,
nitroaromatics, pesticides, and PCBs were detected at low concentrations and below applicable screening
criteria. One PCB (Aroclor-1254) was identified as a COPC with one exceedance of the USEPA RSL.

A summary of the ditch soil analytical results from the ESI and a comparison to the USEPA RSLs is
presented in Table 1-13. Aluminum, arsenic, cadmium, cobalt, copper, iron, manganese, mercury, and
vanadium were detected at concentrations above their respective RSL values and were identified as COPCs.
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The ditch soils are grouped with surface soil results within the risk assessment because extensive RI data
for the OB Grounds showed that all drainage ditches and Reeder Creek sediment (at the time) were
consistent with levels of metals in all the soil data, including background levels. Therefore, there is no
distinction between ditch soils and surface soils. The HHRA did not identify any COCs in the ditch soil
data (Appendix B1}.

1.3.3 Chemicals of Potential Concern in Groundwater

There were two main groundwater events at the OD Grounds: the ESI in 1994, and June 2018 for
perchlorate only; one well at the OD Grounds (MW45-4, located west of the OD Hill), was sampled an
additional three times between 1997 and 1999 as part of OB Grounds groundwater investigations
(Appendix A-4). Water quality screening criteria used for comparison in this FS report are USEPA RSLs
for tap water, based on a noncarcinogenic HQ of 0.1. Groundwater results were also compared against NY
Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (6 CRR-NY
703.5; June 2018) (NYSDEC, 2018b). A consolidated summary of groundwater exceedances from these
reports is presented in Table 1-14.

The groundwater data were presented in the 1995 ESI, and the evaluation in the EST did not suggest impacts
from MC/COPCs on the groundwater within the OD Grounds. Concentrations of VOCs, herbicides,
pesticides, and PCBs were below the groundwater screening values. Two explosives were detected in the
groundwater one time each. Both explosives (1,3-Dinitrobenzene and Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine [HMX]) were detected below their respective groundwater criteria (Table 1-14).

One SVOC [Bis(2-Ethylhexyl)phthalate] was detected in four groundwater samples at concentrations above
its RSL and it was identified as a COPC; however, this is a common laboratory contaminant associated
with plastics. Ten metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium
fexceedance of NYS GA and USEPA chromium VI values], cobalt, copper, lead, manganese, mercury,
nickel, sodium [exceedance of NYS GA], thallium, and vanadium) were found in one or more the
groundwater samples at concentrations above the screening values. Except for iron and sodium, all of these
compounds were identified as COPCs in the HHRA. Calcium, iron, magnesium, potassium, and sodium
were not evaluated in the HHRA because they are essential nutrients and are generally not expected to pose
an unacceptable risk to human receptors.

Nine groundwater samples and one duplicate were analyzed during the perchlorate sampling event in 2018.
Perchlorate was detected in eight samples and one duplicate, with a maximum concentration of 4.1
Micrograms per liter (pug/L) (MW45-3) (Figure 1-16). Two of the wells contained perchlorate levels above
the guidance value of 1.4 g/l identified in the perchlorate Work Plan (Parsons, 2018). The wells that
contained exceedances of perchlorate included MW45-2 and MW45-3 and were both located east of the
OD Hill. A summary of perchlorate levels in groundwater samples are presented in Table 1-14 and
Appendix A-4.

No COCs were identified after analysis of the groundwater data in the HHRA.
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Table 1-14
Summary of Groundwater Data
Feasibility Study Report - OD Grounds

Senaca Army Depot Activity
NYS CLASS GA 2018-05 RSL Tap Water
STANDARD (HQ=0.1)
Maximum Location ID of Number of Number of
Detected Maximum Times Samples | Criteria Number of Criteria Number of
Parameter Unit Value Qualifier Detect Detected  Analyzed Level Exceedances Level Exceedances
Volatile Organic Compounds
Tetrachloroethene UG 1 J MwW1 1 8 5 0 41 0
Herbicides (No Detects)
Explosives
1,3-Dinitrobenzene UG/IL 0.067 J MW5 1 8 5 0 0.2 0
HMX UG/L 0.5 MwW1 1 8 NA 0 100 Q
Semivolatile Organic Compounds
Bis(2-Ethylhexyl)phthalate UGIL 33 MWt 4 8 5 4 5.6 4
Pesticides & PCBs (No Detects)
Inorganics
Aluminum UGIL 63,300 MWa45-4 9 12 NA 0 2,000 3
Antimony UGIL 521 J MW3 7 12 3 7 0.78 7
Arsenic UGIL 9.5 J MW45-4 3 12 25 0 0.052 3
Barium UGIL 751 MW45-4 12 12 1,000 0 380 1
Beryllium UG/IL 5 MW45-4 3 12 NA 0 2.5 1
Cadmium UGIL 3.8 J Mw4 4 12 5 0 0.92 4
Calcium UGL 660,000 Mw45-4 12 12 NA 0 NA 0
Chromium UGIL 106 Mw45-4 5 12 50 1 NA 0
Cobalt UGIL 944 MW45-4 4 12 NA 0 0.6 4
Copper UGIL 123 MW45-4 7 12 200 0 80 1
Iron UG 113,000 Mw45-4 10 12 500 5 1,400 3
Iron+Manganese UGLL  117.640 MW45-4 12 12 NA 0 NA 0
Lead UGL 75.6 MW45-4 8 12 25 1 15 2
Magnesium UGIL 77,900 MW45-3 12 12 NA 0 NA 0
Manganese UG 4,640 MW45-4 12 12 300 4 43 5
Mercury UGIL 1.8 Mw4 3 12 07 1 0.063 3
Nickel UG/IL 209 MW45-4 5 12 100 1 39 2
Potassium UGIL 18,700 MW45-3 9 12 NA 0 NA 0
Selenium UG 25 J MW45-2 5 12 10 0 10 0
Silver UGIL 4.6 J Mw4 2 12 50 0 9.4 0
Sodium UGIL 40,000 MW45-2 12 12 20,000 1 NA o]
Thallium UG/L 34 J Mw45-4 1 12 NA 0 0.02 1
Vanadium UG 93.1 MW45-4 3 12 NA 0 8.6 3
Zinc UGIL 321 Mw4as5-4 12 12 NA 0 600 0
Perchlorate
Perchlorate UGIL 4.1 MW45-3 9 10 NA 0 1.4 3

Notes:

1) Criteria values are the NYS Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (6 CRR-NY 703.5; June 2018).
2) Criteria values are the USEPA RSLs for Tap Water (HQ=0.1) from the USEPAs Regional Screening Levels - May 2018.

3) Number of analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs were not averaged.






Table 1-15
Summary of Onsite Surface Water Data
Feasibility Study Report - OD Grounds

Seneca Army Depot Activity
NYS CLASS D NYS CLASS D EPA RSLs Tap Water
{HUMAN HEALTH)' (AQUATIC)' (HQ=0.1)?
Maximum Location 1D of Number Number of|
Detected Maximum  of Times Samples | Criteria  Number of | Criteria  Numberof | Criteria  Number of
Parameter _ Unit _ Value _Qualifier Detect Detected Analyzed | Level Exceedances| Level Exceedances| Level Exceedances
Volatile Organic Compounds {No Detects)
Herbicides (No Detects)
Explosives
HMX UGlL 049 SW/SD45-3 2 4 NA 0 NA 0 100 0
RDX UG 2 SW/SD45-2 2 4 NA 0 NA 0 0.7 1
Semivolatile Organic Compounds (No Detects)
Pesticides & PCBs (No Detects)
inorganics
Aluminum UG/lL 37,500 SW/sD45-4 4 4 NA 0 NA 0 2,000 3
Arsenic UG/L 2.3 J SW/SD45-4 1 4 NA 0 340 0 0.052 1
Barium UG/L 439 SW/SD45-4 4 4 NA Q NA Q 380 1
Beryllium UG/L 1.5 J SW/SD45-4 2 4 NA 0 NA 0 25 0
Cadmium UG/L 11.2 SW/SD45-4 1 4 NA o] NA 0 092 1
Calcium UG/L 194,000 SW/SD45-1 4 4 NA 0 NA 0 NA 0
Chromium  UG/L 50.8 SW/SD45-4 3 4 NA 0 16 2 NA 0
Cobalt UG/L 18.2 J Sw/sD45-4 2 4 NA (] NA Q 0.6 2
Copper UG/L 612 SW/SD45-4 4 4 NA 0 NA o] 80 3
Cyanide UG/L 47.7 SW/SD45-4 1 4 NA 0 NA 0 0.15 1
Iron UG/L 60,400 J SW/SD45-4 4 4 NA o] NA 0 1,400 3
Lead UG/L 68.7 SW/SD45-4 4 4 NA 0 NA 0 15 2
Magnesium UG/L 24,300 SW/SD45-1 4 4 NA Q NA 0 NA 0
Manganese UG/ 1,250 SW/SD454 4 4 NA 0 NA 0 43 3
Mercury UG/L 3 SW/SD454 4 4 0.0007 4 14 1 0.063 4
Nicke! UGIL 74.2 SW/SD45-4 4 4 NA 0 NA 0 39 2
Potassium UG/ 9,670 SW/sD45-4 4 4 NA 0 NA 0 NA 0
Sodium UG/L 4,340 J SW/SD454 4 4 NA Q NA 0 NA 0
Vanadium  UG/L 54.9 SW/SD45-4 3 4 NA 0 190 o] 8.6 2
Zinc UG/L 883 SW/SD45-4 4 4 NA 0 NA 0 600 1
Notes:

1) Criteria values are the NYS Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (6 CRR-NY 703.5; June 2018).
2) Criteria values are the USEPA RSLs for Tap Water (HQ=0.1) from the USEPAs Regional Screening Levels - May 2018.
3) Number of analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs were not averaged.
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1.4 MEC HAZARD ASSESSMENT

A MEC Hazard Assessment (MEC HA) was prepared to qualitatively assess the potential explosive hazards
to human receptors associated with complete MEC exposure pathways at the OD Grounds. The results of
the MEC HA show that implementation of a remedy would reduce the MEC hazard potential. A detailed
description of the MEC HA conducted for the OD Grounds, including the information and assumptions
used for this assessment, is included as Appendix C1 of this FS.

A qualitative baseline evaluation of the potential MEC hazards posed was conducted by reviewing each of
the MEC HA input factors for the OD Hill and Kickout areas. For the OD Hill, the baseline score (the no
action alternative) results in a MEC HA score of 845 corresponding to a Hazard Level rating of 1 (*highest
potential explosive hazard conditions’). For the Kickout area, the baseline score (the no action alternative)
results in a MEC HA score of 695 corresponding to a Hazard Level rating from 3 (‘moderate potential
explosive hazard conditions’).

In addition to providing a technique to evaluate baseline MEC hazards, the MEC HA method establishes a
process to qualitatively evaluate the hazard mitigation that would be achieved by remedial actions. This
process is based on assumptions made regarding the effects of a given remedial response (e.g., LUCs,
surface cleanup, subsurface cleanup), coupled with modified scores for MEC HA input factors, to evaluate
how the MEC HA score might be reduced following implementation of the response. The primary purpose
of this process is to support the evaluation of response alternatives conducted during an FS; i.e., this
evaluation should not be used as the sole basis upon which to recommend a remedial response. As with the
baseline score, these total MEC HA scores and the associated hazard levels are qualitative references only
and should not be interpreted as quantitative measures of explosive hazard.

Since this initial MEC HA was completed, the DoD issued a letter to USEPA (dated November 10, 2014)
stating that the MEC HA has been evaluated and at this time is not recognized as a “‘suitable tool for
assessing explosives hazards associated with MEC known or suspected to be present at a Munitions
Response Site (MRS)”. As such, the Army acknowledges limitations in the application of the
information provided in this MEC HA.

For this reason, in addition to the MEC HA, a MEC Risk Assessment was prepared to evaluate the risk
from explosive hazards to human receptors associated with complete MEC exposure pathways at the OD
Grounds (Appendix C2). The MEC risk assessment technique used followed the “Decision Logic to Assess
Risks Associated with Explosive Hazards, and to Develop RAOs for MRSs” (USACE, 2017) and evaluated
the risk associated with MEC exposure considering both current land use conditions and planned future
land use conditions at the Kickout Area and the OD Hill. The results of the MEC Risk Assessment indicate
that unacceptable MEC risk conditions are present within the Kickout Area under both current and future
land use conditions. The evaluation of risk showed that MEC risk conditions are acceptable at the OD Hill
under current land use conditions, but that under future land use conditions the MEC risk is unacceptable.
The reason for the different conclusions between the two areas is primarily driven by the surface clearance
that has been conducted at the OD Hill, which results in a slightly lower potential amount of MEC than in
the Kickout Area (i.e., no UXO/DMM on the surface). A detailed description of the MEC Risk Assessment
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conducted for the OD Grounds, including the information and assumptions used for this assessment, is
included as Appendix C2 of this FS.

1.5 HUMAN HEALTH RISK ASSESSMENT

A Human Health Risk Assessment (HHRA) and a HHRA Supplement were conducted for the OD
Grounds and is presented as an appendix to this FS in Appendix B1. The objectives of the risk
assessments were to:

e  Assess the OD Grounds conditions for protectiveness of human health and the environment;
® Determine whether additional response actions are necessary at OD Grounds;

e Identify COPCs and provide a basis for determining levels of COPCs that are adequately protective
of human health and the environment; and

®  Provide a basis for comparing potential health impacts of various remedial alternatives and evaluate
selection of the No-Action remedial alternative, where appropriate.

¢ Evaluate the potential for human health effects as a result of potential exposures to perchlorate in
soil and groundwater at the OD Grounds.

To meet these objectives, the risk assessments generally follow USEPA guidance [the Risk Assessment
Guidance for Superfund (RAGS) series of guidance documents] and incorporates exposure scenarios and
assumptions that are appropriate for current and anticipated future land use at this site (USEPA, 1989). The
HHRA provides an evaluation of the potential risks to human health posed by constituents detected in
surface soil, combined surface and subsurface soil, groundwater and surface water associated with the OD
Grounds at SEDA. A detailed summary of the Human Health Risk Assessment is provided in Section 4.4
of Appendix E and the full HHRA is provided in Appendix B1.

1.6 BASELINE ECOLOGICAL RISK ASSESSMENT

A Baseline Ecological Risk Assessment (BERA) was conducted for the OD Grounds and is presented as
Appendix B2 in this FS. The objectives of the BERA were to:
e Assess the OD Grounds conditions for the potential for adverse effects on ecological receptors;
® Determine whether additional response actions are necessary at OD Grounds;
® Identify Chemicals of Potential Ecological Concern (COPECs) and provide a basis for determining
levels of COPECs that are adequately protective of human health and the environment; and
® Provide a basis for comparing potential health impacts of various remedial alternatives, and
evaluate selection of No-Action remedial alternative, where appropriate.
To meet these objectives, the BERA preparation followed Ecological Risk Assessment Guidance for
Superfund (ERAGS) methodology (USEPA 1992, 1997) and supplemental guidance (USEPA 2009,
2018). The initial phase of the ERAGS process is the screening of constituents that require further
evaluation as a potential concern for exposure of ecological receptors. Subsequent elements of the
ERAGS process characterize the potential ecological risk on biological communities. A detailed summary
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of the Baseline Ecological Risk Assessment is provided in Section 4.5 of Appendix E and the full BERA
is provided in Appendix B2.
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2.0 REMEDIAL ACTION OBJECTIVES

The purpose of this section is to develop RAOs and remedial response processes for each medium of interest
identified at the OD Grounds. Based on the RAO and the remedial response processes, potential remedial
technologies are identified and screened in Sections 2 and 3, and a detailed analysis of remedial action
alternatives is provided in Section 4. This process follows the USEPA and NYSDEC method of identifying
and screening technologies/processes and consists of the following six steps:

o Develop RAOs that specify media of interest, COCs, exposure pathways, and preliminary
remediation goals that permit a range of treatment and containment alternatives to be developed.
The preliminary remediation goals will be based on chemical-specific Applicable or Relevant and
Appropriate Requirements (ARARs) and the results of the HHRA and the MEC Risk Assessment
(Section 2);

® Develop remedial response processes for each medium of interest that will satisfy each remedial
action objective for the OD Grounds (Section 2);

e Identify estimates of volumes or areas, to the extent practical, of media to which remedial response
processes might be applied (Section 2);

e Identify remediation technologies/processes associated with each general remedial action. Screen
and eliminate technologies/processes based on technical implementability (Section 2);

e Evaluate technologies/processes and retain processes that are representative of each technology
(Section 2); and

e Assemble and further screen the retained technologies/processes into a range of alternatives as

appropriate (Sections 3 and 4).
2.1 OVERVIEW

As discussed in Section 1, the ESI, OE EE/CA, the munition response actions, and the 2010 supplemental
work conclude that further actions are warranted for the OD Grounds. Based on the site history and previous
investigations and the proposed future site use, soil was identified as a medium of interest due to the
potential presence of UXO/DMM. Based on the risk assessment results, groundwater is a media of concern
due to the presence of MC/COPCs, and soil is a media of concern when the residential scenario is

considered. The following unacceptable risks have been identified:

e Presence of UXO/DMM in soil that might result in human receptors being exposed to unacceptable
risks from explosive hazards via direct contact.

e Presence of MC/COPC:s in soil that might result in human receptors being exposed to unacceptable
risks from exposure to MC/COPCs via incidental ingestion, dermal contact, or inhalation of

suspended particulates.

¢ Presence of MC/COPCs in groundwater that might result in human receptors being exposed to
unacceptable risks from exposure to MC/COPCs via ingestion as drinking water.
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recreation/conservation where contact with the soil is not likely (i.e., would not include
playgrounds, ballparks, camping).

The investigation and remediation of the OD Grounds is subject to pertinent requirements of both federal
environmental statutes or regulations (generally administered by USEPA Region II for SEDA) and the State
of New York environmental statutes and regulations (generally administered by the NYSDEC), determined
in accordance with the CERCLA ARAR process. ARARSs are promuigated standards that may be applicable
to the site cleanup process after a remedial action has been selected for implementation.

Any standard, requirement, criterion, or limitation under any federal environmental or state environmental or
facility siting law may be either applicable or relevant and appropriate to a specific action. The only state laws
that may become ARARS are those promulgated, and identified timely by the state, such that they are legally
enforceable and generally applicable and equivalent to or more stringent than federal laws. A determination
of applicability is made for the requirements as a whole, whereas a determination of relevance and
appropriateness may be made for only specific portions of arequirement. An action must comply with relevant
and appropriate requirements to the same extent as an applicable requirement with regard to substantive
conditions but need not comply with the administrative conditions of the requirement.

Three categories of potentially applicable state and federal requirements were reviewed: (1) chemical-
specific, (2) location-specific, and (3) action-specific. Chemical-specific ARARs address certain
contaminants or class of contaminants and relate to the level of contamination allowed for a specific
pollutant in various environmental media. Location-specific ARARs are based on the specific setting and
nature of the site. Action-specific ARARs relate to specific actions proposed for implementation at a site.
Both location-specific and action-specific ARARs are independent of the media. In addition to ARARs,
advisories, criteria, or guidance may be evaluated as TBC. The NCP provides that the TBC category may
include advisories, criteria, or guidance that were developed by USEPA, other federal agencies, or states
that may be useful in devising CERCLA remedies. These advisories, criteria, and guidance are not
promulgated and, therefore, are not legally enforceable standards such as ARARs.

2.2 POTENTIAL CHEMICAL-SPECIFIC ARARS AND TBCS

Chemical-specific ARARs are usually health-based or risk-based numerical values or methodologies,
established by promulgated standards, that are required to be used to determine acceptable concentrations
of chemicals that may be found in or discharged to the environment. Chemical-specific TBCs can serve to
indicate contaminant levels that may merit concern.

Potential federal and state chemical-specific ARARs and TBCs considered in connection with the FS at the
OD Grounds include:

* USEPA RSLs for Residential Soil (HQ=0.1) from the USEPAs Regional Screening Levels - May
2018 are considered to be relevant and appropriate criteria for the site (USEPA, 2018).

e USEPA RSLs for Tap Water (HQ=0.1) from the USEPAs Regional Screening Levels - May 2018
are considered to be relevant and appropriate criteria for the site (USEPA, 2018).

e Cleanup levels for hazardous constituents in soil have been proposed by NYS. Surface and
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subsurface soil chemical concentrations were compared to NYS Subparts 375-6 Remedial Program
Soil Cleanup Objectives, Table 375-6.8(b): Restricted Use Soil Cleanup Objectives. 6 NYCRR
Subpart 375-6, current through June 15, 2018, includes the SCO tables developed for different
categories of future land use (i.e., unrestricted use, residential, restricted-residential, commercial,
and industrial) (NYSDEC, 2018a). As the OD Grounds is located in the conservation area, the
NYSDEC SCOs for commercial use scenario are considered TBCs for this FS.

¢ NYS Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations
(NYSDEC, 2018b) are considered TBCs.

23 POTENTIAL LOCATION-SPECIFIC ARARS

Location-specific ARARs may serve to limit contaminant concentrations, or even (o restrict or (o require some
forms of remedial action in environmentally or historically sensitive areas at a site, such as natural features
(including wetlands, flood-plains, and sensitive ecosystems) and manmade features (including landfills,
disposal areas, and places of historic or archaeological significance). These ARARs generally restrict the
concentration of hazardous substances or the conduct of activities based solely on the particular characteristics
or location of the site.

Potential federal and state location-specific ARARs considered in connection with this response action include

the following:
Federal:
» Seneca Army Depot Federal Facilities Agreement and RCRA Permit requirements.

o Executive Orders 11593, Floodplain Management (May 24, 1977), and 11990, Protection of
Wetlands (May 24, 1977).

e Clean Water Act, Section 404, and Rivers and Harbor Act, Section 10 (requirements for Dredge
and Fill Activities) and the associated regulations (i.e. 40 CFR part 230).

e Wetlands Construction and Management Procedures (40 CFR part 6, Appendix A).

Based on the OD Grounds conditions and the land use determination, further consideration of Protection of
Wetlands, Clean Water Action, and Wetlands Procedures location-specific ARARs do not appear warranted
at this time.

The Seneca Army Depot RCRA Permit requires that all waste (including UXO/DMM) generated from
activities performed under the purview of the RCRA permit be properly handled as a generated waste. As
such it is understood that all UXO/DMM remaining on site as the results of RCRA permitted disposal
activities should be removed to the greatest extent practicable.

24 ACTION-SPECIFIC ARARS

Action-specific ARARs are usually technology or activity-based requirements or limitations that control
actions involving specific substances. Action-specific ARARs generally set performance or design standards,
controls, or restrictions on particular types of activities. To develop technically feasible alternatives, applicable
performance or design standards must be considered during the development of all response action
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alternatives. Note that regulations that are not related to environmental law or do not govern activities that
take place at the CERCLA site are not considered ARARs.

No action-specific regulations were identified in connection with this response action. Based on the OD
Grounds conditions, further consideration of these action-specific ARARs does not appear warranted at this

time.
2.5 SITE-SPECIFIC REMEDIAL ACTION OBJECTIVES

Remedial action at the OD Grounds is guided by the goal of protecting human health and the environment
by reducing unacceptable risks to receptors resulting from exposure to UXO/DMM in soil and MC/COPCs
in soil and groundwater. The site-specific RAOs for the OD Grounds will have the effect of protecting
human health and the environment and complying with ARARs (Table 2-1).

2.6 GENERAL REMEDIAL ACTIONS

General remedial actions are selected to satisfy the RAOs for each medium of concern at the project site.
Identification of the general remedial actions also includes identification of ARARs. General remedial
actions are those actions that will achieve the identified RAOs and may include treatment, containment,
excavation, extraction, disposal, LUCs, or some combination of any or all of these. This subsection
describes the general remedial actions applicable to the OD Grounds. The general remedial actions

identified include the following:
* No Action

e Hazard Management — LUCs (e.g., engineering controls {fencing] and institutional controls {activity
restrictions through permitting or deed restrictions/notifications, education, or signage])

e Remedial Action (Mapping, excavation, disposal, engineering controls, restoration) —~ MEC removal
through geophysical mapping and excavation, soil excavation, MEC disposal, soil capping, site
restoration

With the exception of the No Action alternative, the general remedial actions identified above may be
combined in developing remedial action alternatives for the project site. Some areas may exhibit a higher
MEC density and a correspondingly greater potential for explosive hazards so it may be appropriate to
apply a different response action or combination of response actions in different parts of the site.

The No Action alternative refers to a site remedy where no active remediation or enforceable LUCs are
implemented. Under CERCLA, evaluation of a No Action alternative is required, pursuant to the NCP (42
CFR 300.430 et seq.), to provide a baseline for comparison with other remedial technologies and

alternatives.
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2.7.2.2 Source Containment Technologies

Containment technologies include the installation of some type of physical barrier over the surface of the
affected area to reduce or eliminate the potential for receptor interaction with subsurface MEC. Common
construction materials that could be applied as physical barriers include concrete, paving, gravel, or earth.
Containment technologies are typically used over small, discrete areas and are not practical over large
acreages. Containment technologies are often used in conjunction with deed notices or master plan notations
and are typically used over small, discrete areas and are not practical over large acreages.

2.7.2.3 Source Removal Technologies
Detection

Detection and location technologies for MEC primarily depend on the ability of geophysical instruments to
distinguish the physical characteristics of MEC from those of the surrounding environment. While there
are many potential detection methods, the best instruments currently available detect the metallic content
of the target items. Geophysical instruments are grouped into two main families of detectors based on how
their data are interpreted. Analog geophysical instruments are instruments that produce an audible output,
a meter deflection, and/or numeric output, which can be interpreted in real time by the instrument operator,
while DGM instruments are instruments that digitally record geophysical measurements and geo-reference
data to where each measurement occurred. DGM instruments include advanced electromagnetic induction
(EMI) sensors that can collect data from multiple directions and enable the “classification” of subsurface

anomalies (see below).

Analog geophysical instruments include all handheld metal detectors and ferrous locators (e.g., Schonstedt
magnetic locators, Whites Metal Detectors, etc.). Geophysical surveys using these instruments involve the
equipment operator(s) methodically scanning the area to be surveyed, either placing marker flags at location
of detected subsurface anomalies (“mag and flag” surveys) or intrusively investigating subsurface
anomalies as each one is detected (“mag and dig” operations). In the case of “mag and flag” surveys, the
flags are intrusively investigated at a later stage of the operation. Their advantages include real-time
detection and accurate location of anomalies. However, analog instruments have several disadvantages
compared with DGM instruments. For example, they do not detect items as deep as DGM instruments and
their quality is dependent on operator training and attentiveness. Also, QC methods for analog instruments
are more challenging and less precise than those used for digital instruments, and they detect smaller items,
which typically results in a higher number of intrusive investigations versus digital surveys. Finally, there
is no permanent data record of survey results, which prevents subsequent analysis and review of electronic
data. Despite these limitations, the instruments ease of use means that analog geophysical surveys are
effective in areas where vegetation and terrain limit the use of larger digital systems. Analog instruments
are also often used for anomaly avoidance (see above) and for surface removals, where they can help locate
surface MEC items obscured by leaves and other detritus.

DGM instruments include all geophysical tools capable of recording and geo-referencing geophysical
measurements. Most magnetic and electromagnetic instruments have the capability to output a digital signal
to a data logger that can be co-registered with positional information to develop a two-dimensional map of
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the characteristic the instrument is measuring. DGM surveys are able to capitalize on the use of sensors
with higher sensitivity, application of noise reduction techniques, and advanced data-analysis techniques.
DGM instruments can be hand-pulled, but they can also be configured into multi-sensor “towed arrays”
that are pulled by vehicles and can be used to gather data across wider paths than a single instrument. If the
site conditions are suitable, using these towed arrays can increase data collection speed appreciably. The
advantages of DGM surveys include a uniform process for data collection and analysis, geo-referenced
location of data and anomalies, and no reliance on operator subjectivity (e.g., to place or not to place a flag).
DGM instruments also provide the ability to further evaluate electronic data, the creation of a permanent
electronic record, and the ability to define rigorous QC measures capable of detecting all/most possible
failure modes for the geophysical survey. Challenges for performing DGM include the instruments’
decreased effectiveness in high clutter areas; operational constraints resulting from vegetation and
topography; and defining anomaly selection criteria that meet the project team’s needs in terms of
adequately identifying all MEC-like targets, while not selecting excessive numbers of non-MEC anomalies.

In addition to these more commonly used geophysical instruments, there are several advanced digital
geophysical sensor technologies (e.g., MetalMapper, TEMTADS®, MPV) that have been developed and
proven successful in recent years at various DoD sites. These “advanced geophysical classification” (AGC)
technologies use advanced EMI sensors to differentiate more effectively between buried MEC items and
anomalies that are not MEC in order to reduce the dig list. In this way, these technologies have the potential
to reduce the number of anomalies that would need to be intrusively investigated and, therefore, also
potentially reduce the cost of completing remedial actions. It should be noted that implicit in the use of
these classification technologies is the assumption that not all geophysical anomalies would be intrusively
investigated; however, only metallic items identified not to be munitions would remain buried following
the associated removal.

Excavation

MEC removal is typically conducted using excavation to the depth of anomaly detection (i.e., the removal
team continues digging until the anomaly source is located and removed) or excavation to a fixed removal
depth. During excavation to a fixed depth, the removal team would stop digging at that depth whether or
not the anomaly is resolved. This approach is typically used when the maximum potential intrusive depth
for site receptors is established so removal would not need to proceed deeper than the fixed depth, or where
the maximum potential depth of MEC was established.

Excavation technologies include manual and mechanical methods (e.g., mini-excavators, backhoes).
Manual excavation is considered the industry standard for MEC recovery and can safely achieve good
results. Mechanical excavation methods can also be used if site conditions or the anticipated depth of MEC
might make manual excavation challenging. Using mechanical excavators to remove MEC may necessitate
the use of “up-armored” excavators to protect the operator in the event of an unintentional detonation and
might require remote control equipment if large MEC items might be present. Mechanical excavation
methods can also be used in conjunction with mechanical sifting equipment to process quantities of soil
containing large amounts of MEC or metal debris. Excavation and sifting are typically costly and results in
large disturbances to the affected land.
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2.7.3.2 Source Containment Technologies

Containment technologies are similar to those described for MEC and involve the installation of some type
of physical barrier over the surface of the affected area to reduce or eliminate the potential for receptor
interaction with the MC-contaminated soil or groundwater. Common construction materials that could be
applied as physical barriers include concrete, paving, rock, gravel, and low-permeability and high-
permeability soils. Low-permeability materials divert water and prevent its passage into the waste, while
high permeability materials carry away water that percolates into the barrier. Other materials such as
vegetative or synthetic covers may be used to increase slope stability and prevent or reduce erosion of the
source contamination.

A low permeability barrier wall, or slurry wall, can involve installation of a low-permeability zone below
the ground surface that prevents groundwater movement across the zone. This contain impacted
groundwater contamination and can prevent movement of contaminants in the subsurface.

Containment technologies are often used in conjunction with deed notices or master plan notations and are
typically used over small, discrete areas and are not practical over large acreages.

2.7.3.3 Physical and Chemical Soil Treatment Technologies

Physical and chemical treatments use the physical and/or chemical properties of contaminants or of the
contaminated medium to destroy (i.e., chemically convert), remove, or contain the contamination. Physical
treatment processes generally address contamination by changing its phase (e.g., soil to liquid, liquid to
vapor or gas) to facilitate removal while chemical treatment processes change the chemical nature and
characteristics of the pollutants to produce less toxic or compounds more easily removed from the soil or
sediment. These treatments are typically cost effective and can be completed in short time periods, and the
necessary equipment is readily available and is generally not engineering or energy-intensive. Treatability
testing is often required prior to conducting treatment to ensure the selected process would achieve the
desired outcome. Soil treatment can be carried out in situ (i.e., onsite within the area of contamination) or
ex situ (i.e., outside the area of contamination or offsite). Physical and chemical treatment processes include
solidification/stabilization, and soil washing/density separation.

Solidification/stabilization is the process of adding chemical reagents to contaminated soil or sediment to
limit the solubility and mobility of contaminants and is the most commonly selected treatment option for
metals-contaminated sites. Solidification/stabilization can be implemented in situ or ex situ (Conner, 1990).

Soil separation processes (often referred to as “soil washing”) remove metals from the soil or sediment in
aqueous suspension by either dissolving or suspending them in a wash solution that is passed through the
soil, or by concentrating them into a smaller volume of soil through particle size or gravity separation. The
type of wash solution used depends on the contaminants present and the soil characteristics. Some examples
are chelating agents, oxidizing and reducing agents, and surfactants. The wash solution used in the process
would require further treatment before it is disposed of. Soil separation processes are implemented ex situ
(Evanko and Dzombak, 1997; Fuentes, et al, 2002; USEPA, 2006).
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2.7.3.4 Source Removal Technologies for COPCs

Mechanical excavation is the source removal technology for COPCs in soil. When a well-defined,
concentrated source is present, source removal is typically the most effective way to mitigate and prevent
ongoing release of contamination. Confirmation samples are collected during and after the source area has
been excavated to ensure contamination is removed to the appropriate regulatory standards. Excavated soil
is characterized based on the concentrations and leachability of the contaminants and in accordance with
applicable local, state, and federal regulations. Soil can be treated to reduce leachability of contaminants
and meet non-hazardous waste standards prior to disposal.

2.7.4 Evaluation of Technologies

All technologies considered technically implementable at the OD Grounds were screened against three
criteria: effectiveness, Implementability, and cost. Each of these criteria are described in further detail

below.
2.7.4.1 Effectiveness

The assessment of effectiveness considers whether the technology will address the hazards or risks
identified at the site and is capable of achieving the established RAOs.

2.7.4.2 Implementability

Because the technical implementability of the technologies is judged in the initial screening step, this part
of the evaluation focuses on the administrative and institutional implementability of the technology (e.g.,
likelihood of community and/or regulator acceptance or resistance based on safety or other concerns).

2.7.4.3 Cost

Relative cost information for technology screening represents the technology cost only (implementation
and operation), not the overall remedial cost to achieve a cleanup objective.

2.7.5 Conclusions

All the technologies described in Subsection 2.7.2 and 2.7.3 were subjected to screening against the three
criteria described above. Tables 2-5 and 2-6 show the results of this screening for the OD Grounds MRS.
Technologies were retained for consideration and inclusion in the remedial alternatives if they were deemed
effective, implementable, and practical based on cost. Technologies were eliminated by this screening if
they did not meet one or more of the three criteria.

Following the screening, analog geophysical surveys were ruled out due to DoD policy to use DGM
wherever practical. There are no restrictions for DGM at this site; therefore, DGM is practical and analog
data collection has been screened out. For COPCs in soil and groundwater, hazard notification, and soil
washing/density separation were eliminated. Tables 2-5 and 2-6 indicate why the technologies listed either

do or do not meeting the screening criteria.
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3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES
3.1 INTRODUCTION

This section summarizes the remedial action alternatives that were developed from the technologies
screened in Section 2. Prior to the development of alternatives, an evaluation of general response actions
and a technology screening was performed for inclusion into proposed remedial action alternatives for the
OD Grounds. Technologies were combined into alternatives considering potential waste-limiting and site-
limiting factors unique to the OD Grounds and the level of technical development for each technology. This
information was used to differentiate alternatives with respect to effectiveness and implementability. This
FS focuses on identifying and evaluating alternatives for the OD Grounds.

3.2 DESCRIPTION OF ALTERNATIVES

Remedial technologies selected in Chapter 2 were assembled into several remedial alternatives to achieve the
RAOs for the OD Grounds. Table 3-1 summarizes these remedial action alternatives, including their key
elements. Detailed descriptions of the above remedial alternatives are included in the following sections.

3.2.1 Alternative 1 — No-Further Action

Alternative 1 is the no action alternative. CERCLA and NYSDEC guidance for conducting FSs recommends
that the no-action alternative be considered as a baseline for comparison against other alternatives. The no
action alternative would leave the OD Grounds undisturbed with the continuation of existing site security
measures, such as locked gates, to prevent civilian access and direct contact with contaminated soil and
possible exposure to explosive hazards from potential UXO/DMM.

3.2.2 Alternative 2 — LUCs Only, Including Groundwater Restrictions

Under Alternative 2, LUCs would be implemented. LUCs would include an environmental easement to
prohibit the use of groundwater as a potable water source, prohibit unauthorized intrusive activities
(requiring construction support, if necessary), and implement land use restrictions to prevent the future use
of the OD Grounds as a daycare or for residential activities. Access to and use of the groundwater would
be restricted at the OD Grounds under the terms of the future ROD. A fence currently exists around a larger
area that contains the OD Grounds. This perimeter fence would be maintained as part of the LUCs. The
groundwater is not currently being used, and would not be used in the future, as a potable water source.
Currently, a non-groundwater sourced municipal water supply is available for SEDA. Inspections would be
performed annually to confirm that restrictions are being followed. In addition, as a part of this alternative
SEDA would implement public awareness measures that would involve briefings on potential explosive
hazards to future site personnel to alert them to these issues and reinforce the “three Rs” of explosives safety
(recognize, retreat, and report). This alternative would allow potential UXO/DMM and MC contamination
to remain in place, however; increasing awareness of hazards, and restricting site activities would reduce
the potential for human interaction with potential MEC and land use and groundwater use restrictions would
reduce human health risk from potential MC exposure. A five-year review would be conducted to ensure
that conditions have not changed in such a way that the RAOs are not being achieved or are no longer
protective. Table 3-2 summarizes and describes the purpose of each element of this alternative.
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3.23 Alternative 3 — Consolidate and Cap with Surface and Subsurface Clearance Outside the
Cap and LUCs

Alternative 3 would involve consolidating soil with high densities of metallic debris and MC/COPCs
contaminated soil at the OD Hill and covering that soil with an engineered cap. The cap would be
constructed in compliance with NYS Part 360-2.13 requirements. During consolidation, visible
UXO/DMM would be removed; however, potential UXO/DMM would likely remain in the soil that is
consolidated below the engineered cap. As part of the cap design, a low permeability barrier wall would be
installed to restrict movement of contaminated groundwater and prevent movement of potential future
contamination that may result from leaving UXO/DMM in place. This alternative would also include DGM
data collection and intrusive investigation of anomalies to complete a MEC clearance in areas of the MRS

that were not covered by the engineered cap.

Under this alternative, DGM surveys would be performed over the entire MRS in accessible areas outside
of OD Hill. Initially, dynamic DGM surveys would be conducted using EM61-MK2s or AGC instruments
with the objective of detecting known or suspected MEC in the subsurface. Following the dynamic surveys,
if AGC was used for anomaly classification, AGC “cued” surveys would be conducted over detected
anomalies and data would be processed to identify “targets of interest” (TOI) that are likely to be
UXO/DMM. All TOI would be intrusively investigated by qualified UXO technicians, while anomalies
classified as non-TOI would be left in place. If AGC was not used for anomaly classification, then all
anomalies identified by the dynamic DGM or AGC surveys would be intrusively investigated by qualified
UXO technicians to complete the MEC clearance. Qualified UXO technicians would perform required
demolition procedures. The demolition team would dispose of potential UXO/DMM. All recovered
MD/MPPEH/MEC will be handled from recovery (i.e., dug out of the ground at identified anomaly) through
disposal in accordance with applicable DoD policies, requirements, and instructions.

It is anticipated that soil with high densities of metallic debris could be encountered in areas located outside
the direct footprint of the OD Hill. At locations where the dynamic DGM surveys indicate soil with high
densities of metallic debris (i.e., where surrounding anomaly densities are elevated such that DGM or
dynamic AGC surveys would not be effective for anomaly discrimination), the surface soil would be
excavated and the soil with high densities of metallic debris would be consolidated and incorporated at the
OD Hill. It is assumed that approximately 25,000 to 35,000 cubic yards (CY) of soil would be moved from
outside the OD Hill to consolidate under the cap. The excavated area would then be resurveyed using DGM
to demonstrate that the soil with high densities of metallic debris around the OD Hill had been removed.
The exact limits of the cap (and volume incorporated under the cap) would be determined during the design
phase of the project and this information would be included in the Remedial Action Plan.

To facilitate the installation of the engineered cap over the consolidated soil at OD Hill, it is anticipated
that an onsite soil borrow area would be established in the work plan. This area would be selected based on
previous MEC clearance efforts. Soil from the borrow area would be excavated and evaluated to ensure
UXO/DMM has been removed. This non-impacted soil would be used in the construction of the engineered
cap. The clean soil would be placed on the OD Hill and the resulting surface would be compacted and
graded. The engineered cap, covering an estimated 4 acres footprint and approximately 9,100 cy (+/- 35%)
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of material, would be installed over the OD Hill and the associated consolidated soil. The cap would comply
with NYS Part 360-2.13 requirements. A geomembrane layer would also be installed and the total thickness
of the cap would be at least 18 inches.

After soil was excavated from the borrow area, DGM surveys would be performed and identified anomalies
would be reacquired and intrusively investigated in the same manner as in the other areas of the OD Grounds
(see above) to ensure the MEC clearance meets the RAOs.

Long term monitoring (LTM) for Alternative 3 would include inspections and maintenance of the
engineered cap, groundwater monitoring, and LUC inspections. Access to and use of the groundwater
would be restricted at the OD Grounds under the terms of the future ROD. The groundwater is not currently
being used, and would not be used in the future, as a potable water source. Currently, a non-groundwater
sourced municipal water supply is available for SEDA. Inspections would be performed annually to confirm
that restrictions are being followed. A five-year review would be conducted to ensure that conditions have
not changed in such a way that the RAOs are not being achieved or are no longer protective. A fence
currently exists around a larger area that contains the OD Grounds. This perimeter fence would be
maintained as part of the LUCs. In addition, as a part of this alternative SEDA would implement public
awareness measures that would involve briefings on explosive hazards to future site personnel to alert them
to these issues and reinforce the “three Rs” of explosives safety (recognize, retreat, and report). Subsequent
to the remedial action, groundwater sampling would be conducted to confirm that the groundwater was not
negatively impacted as a result of the remedial action. Table 3.3 summarizes and describes the purpose of
each element of this alternative in achieving the RAOs.

Implementation of this alternative using a cap and MEC removal would be effective in partially reducing
the on-site toxicity, mobility, or volume of UXO/DMM and COPCs at the OD Grounds, and transfer the
impact of the remaining toxicity and volume to a controlled environment. The associated costs for capping
and MEC removal are high.

Implementation of this alternative would be highly effective in achieving the RAOs, long-term
effectiveness, preventing exposure, and implementability. The estimated duration of the construction is 42
months.
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3.24 Alternative 4 — Excavate OD Hill and perform surface/subsurface clearance over the
entire site, and LUCs

The geophysical mapping and intrusive investigation components of Alternative 4 are similar to those in
Alternative 3 (see above), but instead of consolidating and capping soil at the OD Hill, Alternative 4 would
involve the excavation and mechanical processing of soil with high densities of metallic debris at and
around the OD Hill to remove UXO/DMM. The depth of the excavation would be based on site conditions,
and at a minimum, would include all OD Hill soil located above a natural grade consistent with the current
ground surface elevation surrounding the OD Hill. Similar to Alternative 3, this alternative would also
involve DGM data collection and intrusive investigation of anomalies to complete MEC clearance in all
areas of the MRS, including in the footprint of the OD Hill and any other excavations where soil with high
densities of metallic debris is excavated for mechanical MEC removal.

The geophysical surveys would be performed using the same DGM and/or AGC methods as described
under Alternative 3. If cued AGC surveys were implemented, identified TOI would be intrusively
investigated by qualified UXO technicians, while anomalies classified as non-TOI would be left in place.
If AGC was not used for anomaly classification, then all anomalies identified by the dynamic DGM or
AGC surveys would be intrusively investigated by qualified UXO technicians to complete the MEC
clearance. Qualified UXO technicians would perform required demolition procedures. The demolition team
would dispose of UXO/DMM. All recovered MD/MPPEH/MEC will be handled from recovery (i.e., dug
out of the ground at identified anomaly) through disposal in accordance with applicable DoD policies,
requirements, and instructions.

Areas with soil with high densities of metallic debris, as delineated by the DGM surveys, would be
excavated until all high-density metallic debris is removed (estimated 25,000 to 35,000 CY). The excavated
soil would be mechanically processed to remove UXO/DMM and the overburden would be staged onsite
for potential reuse and/or reincorporation to return the excavated surface to its original grade. A post-
excavation confirmatory DGM survey would be conducted over the excavated area to confirm that all
UXO/DMM is removed. Qualified UXO technicians would perform required demolition procedures. The
demolition team would dispose of UXO/DMM. All recovered MD/MPPEH/MEC will be handled from
recovery (i.e., dug out of the ground at identified anomaly) through disposal in accordance with applicable
DoD policies, requirements, and instructions.

Excavated soils deemed free from UXO/DMM and meeting site cleanup standards would be left for
potential reuse on-site. If hazardous soils are identified soil stabilization would be performed to treat
contaminated soil to achieve level for non-hazardous disposal. Soils not appropriate for reuse at the site
(e.g., soils intermixed with debris or above the cleanup standards) would be disposed of at an appropriate
landfill based on the waste characterization. Trucks would be staged to haul the excavated soil off-site to
an approved landfill, as needed. Identified UXO/DMM would be disposed of appropriately, as described in
Alternative 3.

A sampling strategy for the soil, including sample locations, the number of samples, and analytical
requirements, would be detailed in a follow-on document subsequent to MEC clearance activities as part
of the RD.

November 2018 Page 3-7



Seneca Army Depot Activit Final Feasibility Study Report OD Grounds
y Dep Y Y Y kep

Upon completion of excavation and confirmatory sampling, the excavated areas would be graded and re-
vegetated to promote positive drainage. The disturbed areas would be restored to the natural grade.

Access to and use of the groundwater would be restricted at the OD Grounds under the terms of the future
ROD. The groundwater is not currently being used, and would not be used in the future, as a potable water
source. Currently, a non-groundwater sourced municipal water supply is available for SEDA. Inspections
would be performed annually to confirm that restrictions are being followed. A fence currently exists
around a larger area that contains the OD Grounds. This perimeter fence would be maintained as part of the
LUCs. In addition, as a part of this alternative SEDA would implement public awareness measures that
would involve briefings on explosive hazards to future site personnel to alert them to these issues and
reinforce the “three Rs” of explosives safety (recognize, retreat, and report). Subsequent to the remedial
action, groundwater sampling would be conducted to confirm that the groundwater was not negatively
impacted as a result of the remedial action. A five-year review would be conducted to ensure that conditions
have not changed in such a way that the RAOs are not being achieved or are no longer protective.
Table 3-4 summarizes and describes the purpose of each element of this alternative in achieving the RAOs.

Implementation of this alternative using excavation and off-site disposal would be effective in reducing the
on-site toxicity, mobility, or volume of UXO/DMM and MC/COPCs at the OD Grounds. The estimated
duration of the field effort is 40 months.
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3.2.5 Alternative 5 — Excavate entire site to 1 foot below grade and perform surface/subsurface
clearance.

The geophysical mapping and intrusive investigation components of Alternative S are similar to those
conducted under Alternative 4; however, in additional to excavation at the OD Hill, an MRS wide
excavation to l-foot bgs would be performed. Excavated soil would be processed as described in
Alternative 4 to remove UXO/DMM and to sample for and treat COPC contamination as needed for
potential reuse of the soil or for preparation for off-site disposal. A surface and subsurface MEC clearance
via DGM and intrusive investigation would be performed using the same methods described under
Alternative 4. However, under this alternative the DGM and MEC clearance would be performed on the
post excavation depth of 1-foot bgs; therefore, the total number of anomalies would be significantly
reduced, and the final depth of removal would reach an additional foot into the subsurface. UXO/DMM
and MD would also be handled using the same methods as described under Alternative 4.

Upon completion of MEC clearance activities, the excavated areas would be graded and revegetated to
promote positive drainage. The disturbed areas would be restored to the natural grade.

The implementation of Alternative 5 would substantially reduce the amount of potential MEC remaining
on site; however, Alternative 5 would still include LUCs to prohibit the use of groundwater, to prohibit
digging, and to prevent the use of the site as a day care or for residential activities. Following the remedial
action, a groundwater sampling event would be conducted to confirm that the groundwater was not
negatively impacted by the remedial action. A five-year review would be conducted to ensure that
conditions have not changed in such a way that the RAOs are not being achieved or are no longer protective.
Table 3-5 summarizes and describes the purpose of each element of this alternative in achieving the RAOs.

Implementation of this alternative, including excavation over most of the site and off-site disposal (if
needed) would substantially reduce the on-site toxicity, mobility, or volume of UXO/DMM and
MC/COPCs at the OD Grounds, therefore, LUCs to restrict digging would no longer be required. LUCs
would still be needed to prohibit the use of groundwater and prevent residential use due to elevated metals
in soil and groundwater. The estimated duration of the field effort is 115 months,
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3.2.6 Alternative 6 — Excavate entire site and process for off-site disposal

Under Alternative 6 an MRS-wide excavation to the depth of contamination (estimated to be 3 feet bgs or
more) would be performed to mechanically process and remove UXO/DMM from the site. An excavator
would excavate the soils, which would then be processed using a screening table (or similar) to ensure the
removal of all UXO/DMM. Soils deemed free from UXO/DMM and meeting site cleanup standards for
residential use would be left for potential re-use on-site such that a post RA unlimited use/unlimited
exposure (UU/UE) scenario is achieved. Post-excavation confirmatory (in-situ) soil would be sampled for
metals by USEPA method SW846 6010C to ensure all source material posing an unacceptable risk to future
residential users has been removed. Once source removal was complete groundwater sampling would be
conducted until groundwater concentrations reach levels below site clean-up standards for use as drinking
water. Table 3-6 summarizes and describes the purpose of each element of this alternative in achieving the
RAOs.

A sampling strategy for the soil and groundwater, including sample Jocations and the number of samples,
would be detailed in a follow-on document subsequent to MEC clearance activities. The specific decision
criteria regarding over-excavation would be detailed in the Work Plan. All recovered MD/MPPEH/MEC
will be handled from recovery (i.e., dug out of the ground at identified anomaly) through disposal in
accordance with applicable DoD policies, requirements, and instructions. No additional follow post RA
work would be required after implementation of Alternative 6 and no LUCs would be required. This
alternative would achieve a UU/UE status; however, the costs for Alternative 6 are excessively high
considering the planned future land use does not require achieving UU/UE to be protection of human health.
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33 SCREENING CRITERIA

The alternatives assembled above will be screened for effectiveness, implementability, and cost. This
screening process is used to select the most favorable alternatives for a detailed analysis. Although this is a
qualitative screening, care has been taken to ensure that screening criteria are applied consistently to each
alternative and that comparisons have been made on an equal basis, at approximately the same level of
detail. The screening criteria include the following:

* Effectiveness — the degree to which an alternative achieves the RAOs.
¢ Implementability — the technical and administrative feasibility of implementing the alternative.
» Cost — the costs of construction and any long-term costs to operate and maintain.

¢ Reduction of Toxicity, Mobility, or Volume through Treatment — the statutory preference for
selecting remedial actions that employ treatment technologies that permanently and significantly
reduce toxicity, mobility, or volume of the hazardous substances as their principal element.

The screening of alternatives is summarized in the paragraphs below. Alternatives 1 through 5, were carried
forward to the detailed analysis in Section 4. Alternative 6 was the only remedial alternative not carried
forward to the detailed analysis in Section 4. The estimated cost for implementing Alternative 6 is more
than $200 million, which was considered excessive. The detailed analysis and evaluation in Section 4
compare additional criteria for each of the alternatives. Section 4 identifies the most practicable permanent
solution as determined by the criteria specified in the NCP (40 CFR 300.430).

Alternative 1, No Action, does not implement any remedy to reduce the potential risk; therefore, the
Alternative does not provide long-term protection of either human health or the environment.
Implementation of this alternative does not meet the effectiveness screening criteria as it makes no
improvement of site conditions toward achieving the RAOs. The feasibility and the cost both screen well.
Although this alternative does not meet the effectiveness requirements, it is retained for further evaluation

for comparative purposes.

Alternative 2, LUCs only, including groundwater use restrictions, does not reduce the reduce toxicity,
mobility, or volume of MEC or MC/COPCs within the MRS. The implementation of LUCs would be
somewhat effective at achieving the RAOs by limiting public exposure to contaminants remaining at the site
through restrictions and warnings which will change behavior and as a result reduce the likelihood that a land
user will be injured by applying a force to a UXO/DMM item that presents an explosive hazard. LUCs
however, do not eliminate the potential exposure pathway for injury from UXO/DMM. This Alternative is
administratively difficult to implement, however technically feasible, because the need for UXO support for
intrusive activity to any depth could result in a significant need for short notice support and funding.
Implementability would require land owner cooperation to give proper advanced notice. The costs to complete
this alternative, which are presented in Section 4, are low. Although this alternative does not satisfy the
statutory preference to reduce toxicity, mobility, or volume of the hazardous substances as their principal
element, it is retained for further evaluation.
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Alternative 3, Consolidate and Cap with Surface and Subsurface Clearance outside the cap and LUCs,
would meet the effectiveness criteria for MEC, soil, and groundwater. The alternative would minimize
exposure to UXO/DMM by the completion of the intrusive investigation outside the cap and the installation
of the cap which would stop exposure to UXO/DMM that may remain or MC/COPCs in soil, if present. The
alternative is effective at reducing the exposure to MEC by removing UXO/DMM from the Kickout Area,
excavating contaminated soil, and installing a protective cap over UXO/DMM/MC impacted soil near the OD
Hill. This alternative is less effective than other alternatives that remove the UXO/DMM from the entire site
because, while the alternative does restrict the exposure pathway due to the presence of a cap, UXO/DMM is
still potentially present below the cap; therefore, the risk from human interaction with UXO/DMM is not
eliminated. The volume of the UXO/DMM would be reduced through intrusive investigation and removal in
the Kickout Area. The implementation of LUCs would be effective at limiting public exposure to any potential
contaminants remaining at the site. Implementation is administratively and technically feasible, and the skilled
labor (e.g., UXO technicians) is readily available to perform this work. The costs to complete this alternative,
which are presented in Section 4, are high.

Alternative 4, Excavate OD Hill and perform surface/subsurface clearance over the entire site, and
LUCs, would meet the effectiveness criteria for UXO/DMM and soil. This alternative is similar to
Alternative 3, with the addition of excavation and mechanical sorting of soil from the OD Hill instead of
placement beneath a cap. Excavated soil would be sampled to evaluate MC/COPC contamination and
disposed of offsite if required; therefore, this alternative would be effective at reducing the toxicity, mobility,
or volume of MC/COPCs at the site. The alternative would minimize exposure to UXO/DMM by the
completion of intrusive investigation of anomalies outside of the OD Hill and the excavation of soil at the OD
Hill. The alternative is effective at reducing the exposure to explosive hazards by permanently removing
UXO/DMM and contaminated soil, if present, at the site. The volume of UXO/DMM would be reduced
through intrusive investigation and excavation/off-site disposal. The implementation of LUCs would further
be effective at limiting public exposure to any potential subsurface soil contamination remaining at the site.
Implementation is administratively and technically feasible, and the skilled labor (e.g., UXO technicians) is
readily available to perform this work. The costs to complete this alternative, which are presented in Section
4, are moderate due to the excavation, screening, and off-site disposal costs.

Alternative 5, Excavate entire site to 1 foot below grade and perform surface/subsurface clearance,
would meet the effectiveness criteria for UXQ/DMM and soil. This alternative is similar to Alternative 4, with
the addition of excavation and mechanical sorting of soil throughout the MRS to a depth of 1-foot bgs.
Excavated soil would be sampled for MC/COPC contamination and disposed of off-site if required; therefore,
this alternative would be effective at reducing the toxicity, mobility, or volume of MC/COPC at the site. The
alternative would minimize exposure to UXO/DMM by the completion of excavation and mechanical sorting
followed by intrusive investigation of anomalies throughout the MRS. The alternative is highly effective at
reducing the exposure to explosive hazards by permanently removing UXO/DMM and contaminated soil, if
present, at the site. The volume of UXO/DMM would be significantly reduced through intrusive investigation
and excavation/off-site disposal. Implementation is administratively and technically feasible (however, less
feasible that other alternatives due to the amount of excavation), and the skilled labor (e.g., UXO technicians)

November 2018 Page 3-15



Seneca Army Depot Activity Final Feasibility Study Report OD Grounds

is readily available to perform this work. The costs to complete this alternative, which are presented in Section
4, are very high due to the excavation, screening, and off-site disposal costs.

Alternative 6, Excavate entire site and process for off-site disposal, would meet the effectiveness criteria
for UXO/DMM and MC/COPCs in soil and groundwater. All contamination soil at the site would be removed;
therefore, this alternative would be effective at reducing the toxicity, mobility, or volume of MC/COPCs at
the site. The alternative is highly effective at reducing the exposure to explosive hazards by permanently
removing UXO/DMM and contaminated soil, if present, at the site. The volume of UXO/DMM would be
removed through intrusive investigation and excavation/off-site disposal. Implementation of this alternative
is not feasible, the HHRA shows that metal in surface soil within both the OD Hill and the kickout area exceed
residential SCO levels. The size of the site makes implementation infeasible with the volume of soil to be
excavated at over 1.8 million CY (391 acres to 3 feet) and the estimated volume to be hauled off-site due to
metal above residential levels estimated to exceed a half a million CY (20% of soil volume). The costs to
complete this alternative are estimated to be excessively high (over $200M) due to the excavation, screening,
and off-site disposal costs. In addition, implementation of this alternative is would eliminate all existing
natural habitat within the OD Grounds for the white deer herd that currently uses the area. The OD Grounds
is approximately 1/3 of the conservation area that will be designated for the white deer herd. While the area
has not yet been transferred for recreational/conservation use the white deer herd already uses the area and
this alternative would negatively impact the deer herd and habitat and a such would risk the preservation of
the white deer herd. Alternative 6 has been not been retained for further consideration due to the excessive
cost, difficult implementation, and determent to the local habitat of the white deer herd.
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4.0 DETAILED ANALYSIS OF RETAINED ALTERNATIVES
4.1 INTRODUCTION

The purpose of the detailed analysis is to evaluate and compare the identified alternatives and present a
proposed plan to the regulatory agencies and for public review. The alternatives identified for the detailed

analysis include the following:
* Alternative 1: No Action
¢ Alternative 2: LUCs only, including groundwater use restrictions
e Alternative 3: Consolidate and cap with surface and subsurface clearance outside the cap and LUCs

e Alternative 4: Excavate OD Hill and perform surface/subsurface clearance over the entire site, and
LUCs; and

o Alternative 5: Excavate entire site to 1 foot below grade and perform surface/subsurface clearance,
and LUCs.

The alternatives are compared and evaluated with respect to seven evaluation criteria developed to address
the statutory requirements and preferences of CERCLA. The seven criteria are as follows:

1. Overall protection of human health and the environment
2. Compliance with ARARs

3. Long-term effectiveness and permanence

4. Reduction of toxicity, mobility, or volume

5. Short-term effectiveness

6. Technical and administrative implementability

7. Cost

Two additional criteria, state and community acceptance of the remedy, can play a role in weighing the
balance between remedies that are cost effective and meet other criteria. Public involvement activities help
provide an understanding of these factors even though the Proposed Plan has not yet been issued.

The state and community acceptance criteria are based on the degree of assumed acceptance from the local
public and from state agencies regarding the implementation of alternatives. These criteria cannot be fully
evaluated and assessed until comments on the FS and the Proposed Plan are received.

Each of the five alternatives are analyzed individually against each criterion and then compared against one
another to determine their respective strengths and weaknesses and to identify the key trade-offs. The
alternative(s) identified as the most practicable solutions for mitigating the explosive hazards and
MC/COPC risks is selected with respect to each evaluation criteria. The following sections describe each

of the evaluation criteria and the evaluation process used for performing the analysis.
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4.2 EVALUATION CRITERIA

Alternatives are compared and evaluated with the NCP criteria, including threshold factors, balancing
factors, and modifying factors. The following sections describe the factors and each of the criteria.

4.2.1 Threshold Factors

Threshold factors (i.e., protectiveness, compliance with ARARs) are requirements that each alternative
must meet or have specifically waived to be eligible for selection.

4.2.1.1 Overall Protection of Human Health and the Environment

The selected alternative must adequately protect human health and the environment from unacceptable risks
posed by UXO/DMM and COPC contamination. In addition, the RAO described in Section 2 needs to be
achieved by the remedy. The overall protectiveness to human health, ecological receptors, and the
environment was evaluated based on the impact each alternative has on limiting exposure of receptors to
explosive hazards and MC/COPCs. With respect to this factor, each remedial alternative will be evaluated
based on its ability to protect human health and the environment by limiting the exposure of receptors to
MEC and COPCs. With respect to risks due to explosive hazards, this factor is evaluated by determining if
the Alternative achieves acceptable risk conditions based on the evaluation of risk from explosive hazards
using the “Decision Logic to Assess Risks Associated with Explosive Hazards, and to Develop RAOs for
MRSs” (USACE, 2017). The baseline conditions for evaluation of risk from explosive hazards is discussed
in Section 1.7. Appendix C contains the detailed risk assessment and includes the evaluation of each
Alternative using the Decision Logic (USACE, 2017).

4.2.1.2 Compliance with ARARs

The NCP requires that all project sites meet ARARs (or that an ARAR waiver be obtained). The ARARs
are identified in Section 2 of this FS Report. Chemical-specific, location-specific, and action-specific were
evaluated. Compliance with the NYS SCOs was identified as a chemical-specific ARAR.

4.2.2 Balancing Factors

Primary balancing criteria (i.e., long-term effectiveness, reduction, short-term effectiveness,
implementability, cost) are those that form the basis for comparison among alternatives that meet the
threshold criteria. CERCLA requires that alternatives be developed for treating principal threats at the
project site through reductions in toxicity, mobility, or volume. In addition, remedies are required to be
permanent (e.g., removal of UXO/DMM or soil contamination) to the maximum extent practicable, and to
be cost effective. The five balancing factors described below are weighed against each other to determine
which remedies are cost effective and are “permanent” to the maximum extent practicable. The NCP
explains that in general, preferential weight is given to alternatives that offer advantages in terms of the
reduction of toxicity, mobility, or volume through treatment, and that achieve long-term effectiveness and
permanence. However, the NCP also recognizes that some contamination problems will not be suitable for
treatment and permanent remedies. The balancing process takes that preference into account, and weighs
the proportionality of costs to effectiveness to select one or more remedies that are cost effective. The final
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risk management decision in the Decision Document is one that determines which cost-effective remedy
offers the best balance of all factors to achieve permanence to the maximum extent practicable.

4.2.2.1 Long-term Effectiveness and Permanence

The permanence criterion evaluates the degree to which an alternative permanently reduces or eliminates
the potential for UXO/DMM or MC/COPC contamination exposure hazard. This criterion also evaluates
the magnitude of residual risk with the alternative in place, and the effectiveness of controls to manage the
residual risk. With respect to UXO/DMM this criterion is very similar to the reduction of toxicity, mobility,
or volume through treatment, because once UXO/DMM is removed from the site it no longer presents a
risk. However, one other element to consider with long term effectiveness and permanence is the potential
for future conditions to change in such a way that may result in the alternative no longer providing

protection to human health and the environment.
4.2.2.2 Reduction of Toxicity, Mobility, or Volume through Treatment

This criterion addresses the statutory preference for selecting remedies that employ treatment technologies
that permanently and significantly reduce the toxicity, mobility, or volume of the hazardous substances.
This preference is satisfied when treatment is used to reduce the principal threats at a site through
destruction of toxic contaminants, irreversible reduction in contaminant mobility, or reduction of total

volume of contaminated media.
4,2.2.3 Short-term Effectiveness

The short-term effectiveness criterion addresses the potential consequences and risks of an alternative
during the implementation phase. Alternatives were evaluated for their effects on human health and the
environment prior to the remedy being completed. Short-term risks address adverse impacts to the workers
and community during the construction and implementation phases of the remedy.

4.2.2.4 Technical and Administrative Implementability

The technical and administrative implementability criterion evaluates the difficulty of implementing a
specific cleanup action alternative. The evaluation includes consideration of whether the alternative is
technically possible; availability of necessary on-site and off-site facilities, services, and materials;
administrative and regulatory requirements; and monitoring requirements.

4.2.2.5 Cost

The cost criterion evaluates the financial cost to implement the alternative. This includes direct, indirect,
and long-term operation and maintenance (O&M) costs (30-year duration). Direct costs are those costs
associated with the implementation of the alternative. Indirect costs are those costs associated with
administration, oversight, and contingencies. Cost estimates presented are order-of-magnitude level
estimates based on a variety of information, including productivity estimates (based on site conditions),
cost estimating guides, and prior experience at SEDA. The actual costs will depend on true labor rates,
actual weather conditions, final project scope, and other variable factors. A present value analysis is used
to evaluate costs (capital and operations/maintenance) which occur over different time periods. The TPV is
the amount needed to be set aside at the initial point in time (base year) to assure that funds will be available
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in the future as they are needed. A discount rate of 0.6% was used to estimate total present value (TPV) per
a 2018 update (Office of Management and Budget [OMB], 2018) to the OMB Circular A-94 for benefit-
cost analyses of proposed federal programs, policies, and regulations (OMB, 1994).

4.2.3 Modifying Factors

Community and state acceptance of the remedy can play a role in weighing the balance between remedies
that are cost effective and meet other criteria. Public involvement helps to provide an understanding of these
factors even though the Proposed Plan has not yet been issued. The community and state acceptance criteria
are based on the degree of assumed acceptance from the local public and from state agencies regarding the
implementation of alternatives. These criteria cannot be fully evaluated and assessed until comments on the
FS and the Proposed Plan are received.

4.3 INDIVIDUAL ANALYSIS OF ALTERNATIVES
4.3.1 Alternative 1 — No Action
43.1.1 Description

Alternative 1 is described in Section 3.2.1. The no further-action alternative would leave the OD Grounds
undisturbed with the continuation of existing site security measures, such as locked gates, to prevent civilian
access and direct contact with, or possible exposure to UXO/DMM and soil contamination. Because no
remedial activities would be implemented with the No Action alternative, long-term human health and
environmental risks for the site essentially would be the same as those represented in the baseline MEC risk
assessment (Appendix C). Future receptors would be exposed to risks from the pathways described in the
HHRA (Appendix B1) and BERA (Appendix B2).

4.3.1.2 Assessment
Threshold Factors

This alternative is not protective because it would do nothing to reduce explosive hazards at the OD
Grounds MRS. Nor would it put any measure in place to protect human health from MC/COPCs in soil and
groundwater. This alternative would not achieve the RAO because it does not implement any measures to
protect human health and the environment from known unacceptable risks. No ARARs apply to the
implementation of Alternative 1.

Balancing Factors

The no-action alternative does not include controls for exposure nor long-term management measures, so
it would not permanently reduce or eliminate the potential for explosive hazards over the long-term. All
current and potential future risks would continue under this alternative. This alternative would provide no
reduction in toxicity, mobility, or volume of UXOQO/DMM or MC/COPCs through treatment. There would
be no additional risks posed to workers or the environment as a result of this alternative being implemented.
There are no implementability concerns posed by this remedy, since no action would be taken. The present
worth cost and 30-year cost of Alternative 1 are estimated to be $0, since there would be no action.
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Summary — Alternative 1

Alternative 1 would not reduce the potential exposure hazards. Alternative 1 would not provide overall
protection to human health or the environment, as it does not implement a remedy to reduce UXO/DMM
or contaminated soil exposure. In addition, there would be no reduction in toxicity, mobility, or volume of

wastes. No costs are associated with this alternative.
4.3.2 Alternative 2 — LUCs Only, Including Groundwater Use Restrictions
43.2.1 Description

Alternative 2 is described in Section 3.2.2. LUCs would be placed on the site to prohibit the use of
groundwater, prohibit digging without UXO construction support, and prevent residential uses of the site.
In addition, as a part of this alternative, SEDA would implement public awareness measures for explosive

hazards.
The major components of Alternative 2 include:

e Land use and activity restrictions (i.e., prohibit residential use and intrusive activity without UXO
construction support)

e Groundwater Use Restrictions (i.e., prohibit use as potable source)

e Maintenance and upkeep of the perimeter fence

e Educational Awareness

e Annual LUC inspections and 5-year reviews
4.3.2.2 Assessment
Threshold Factors

Alternative 2 was evaluated in Appendix C to assess the potential risk from explosives hazards at the site
following implementation of the remedial action elements presented. Evaluation of this alternative using
the “Decision Logic to Assess Risks Associated with Explosive Hazards, and to Develop RAOs for MRSs”
(USACE, 2017) determined that implementation of Alternative 2 would not achieve acceptable risk
conditions in either the Kickout Area or the OD Hill area. Alternative 2 does not remove UXO/DMM from
the site which is a requirement of the RCRA permit, since the UXO/DMM is considered a waste; therefore,
a location-specific ARAR is not met by this alternative.

Table 3-1 summarizes the different components of Alternative 2 and what purpose each serves toward
attaining each RAO. The human health risk assessment determined that soil concentrations pose a risk to
hypothetical future child residents and that groundwater poses a risk as drinking water. The RAOs for
addressing risk in soil are achieved by prohibiting residential use which would protect human health and
the environment by preventing activities that would result in conditions where soil presents an unacceptable
risk to human health. The RAO for groundwater is achieved by prohibiting the use of groundwater. There
are no ARARs associated with MC/COPCs for Alternative 2. With respect to MC/COPCs, Alternative 2
would meet both threshold criteria; however, Alternative 2 would not meet either the “Overall Protection
of Human Heath and the Environment” or “Compliance with ARARs” with respect to UXO/DMM.
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e  Groundwater Use Restrictions (i.e., prohibit tuse as potable source)

e Maintenance and upkeep of the perimeter fence

¢ Educational Awareness

e Consolidating soil with high densities of metallic debris and MC/COPC-contaminated soil at the
OD Hill and installing an engineered cap over the consolidated soil

¢ Installing a low permeability barrier wall at the toe of the cap around the OD Hill

e DGM/AGC mapping and intrusive investigation to remove UXO/DMM to a depth of detection
outside the cap

e Long-term monitoring of groundwater

e Annual LUC inspections and 5-year reviews
4.3.3.2 Assessment
Threshold Factors

Alternative 3 would be protective of human health and the environment through the implementation of
several remedial measures. Table 3-2 summarizes the purpose of each component of Alternative 3 with
respect to the RAOs presented in Section 2.0. With respect to UXO/DMM, Alternative 3 would prevent
contact with UXO/DMM through use of containment measures (i.e., the cap) at the OD Hill and through
source removal (i.e. surface and subsurface removal) at the Kickout Area. During these actions UXO/DMM
would be removed from the area outside the cap footprint using a removal depth designed based on
anticipated future land use (currently 18 inches; see Table 2-1). However, it is not anticipated that the
subsurface removal would achieve clearance to the anticipated depth of UXO/DMM for all munitions types
(Table 2-2) (based on current detection technology). Implementation of LUCs would protect receptors from
exposure to UXO/DMM that may remain below the removal depth and that likely remain below the cap.
The majority of munitions items are expected to be within the detection depth for source removal; so, the
implementation of Alternative 3 would substantially reduce the amount of UXO/DMM at the site overall.
The elements of Alternative 3 will be protective of future site workers, site visitors, and recreational users
by achieving the RAOs and substantially reducing the amount of UXO/DMM present within the depth of
anticipated future land use activities (18 inches; see Table 2-1).

The evaluation of explosive risk in Appendix C show that Alternative 3 would achieve acceptable risk
from explosives hazards based on the “Decision Logic to Assess Risks Associated with Explosive Hazards,
and to Develop RAOs for MRSs” (USACE, 2017). With respect to UXO/DMM Alternative 3 is protective
of human health and the environment. Alternative 3 is compliant with the ARARs with respect to
UXO/DMM.

With respect to MC/COPCs, the human health risk assessment determined that soil concentrations pose a
risk to hypothetical future child residents and that groundwater poses a risk as drinking water. The RAOs
for this risk in soil is achieved by prohibiting residential use with LUCs. In addition, the cap itself provides
an additional measure of protectiveness from contaminated soil at the OD Hill by providing a barrier to
prevent contact with contaminated soil. The RAO for groundwater is achieved by prohibiting the use of
groundwater with LUCs. In addition, Alternative 3 includes the installation of a low permeability barrier
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This alternative provides for good long-term effectiveness and permanence and is easily implemented. The
cost associated with implementing this alternative is high. There are minimal long-term maintenance costs.

4.3.4 Alternative 4 — Excavate OD Hill and perform surface/subsurface clearance over the
entire site, and LUCs

4.3.4.1 Description

Alternative 4 is described in Section 3.2.4. This alternative is similar to Alternative 3, but in lieu of
installing an engineered cap over contaminated soil at the center of the site, this alternative would involve
excavating and mechanically processing soil with high densities of metallic debris to remove UXO/DMM
at OD Hill.

The major components of Alternative 4 include:

* Land use and activity restrictions (i.e., prohibit residential use and intrusive activity to uncleared
depths without construction support)

®  Groundwater Use Restrictions (i.e., prohibit use as potable source)

® Maintenance and upkeep of the perimeter fence

* Educational Awareness

e Excavation of soil with high densities of metallic debris at and around the OD Hill and mechanical
separation of UXO/DMM from that excavated soil

e DGM/AGC mapping and intrusive investigation to remove UXO/DMM to a depth of detection
over the entire MRS

® Annual LUC inspections and 5-year reviews

4.3.4.2 Assessment
Threshold Factors

Alternative 4 would be protective of human health and the environment through the implementation of
several remedial measures. Table 3-3 summarizes the purpose of each component of Alternative 4 with
respect to the RAOQOs presented in Section 2.0. With respect to UXO/DMM, Alternative 4 would
significantly reduce the risk from explosive hazards through source removal (i.e. excavation and sorting
and surface and subsurface removal). During these actions UXO/DMM would be removed from the MRS
using a removal depth designed based on anticipated future land use (currently 18 inches; see Table 2-1).
However, it is not anticipated that the subsurface removal would achieve clearance to the anticipated depth
of UXO/DMM for all munitions types (Table 2-2) (based on current detection technology). Implementation
of LUCs would protect receptors from exposure to UXO/DMM that may remain below the removal depth.
The majority of munitions items are expected to be within the detection depth for source removal; so, the
implementation of Alternative 4 would substantially reduce the amount of UXO/DMM at the site overall.
The elements of Alternative 4 will be protective of future site workers, site visitors, and recreational users
by achieving the RAOs and substantially reducing the amount of UXO/DMM present within the depth of
anticipated future land use activities (currently 18 inches; see Table 2-1).
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plus $18K per five-year review over the 30-year period. If the Site cannot be used for unrestricted use, LUC
inspections and five-year reviews would continue beyond the 30-year planning horizon.

Summary — Alternative 4

The RAOs are achieved through implementation of this alternative through decreased human exposure to
explosive hazards; this alternative provides good reduction in toxicity, mobility, or volume of UXO/DMM.
This alternative provides for good long-term effectiveness and permanence. The alternative would require
some permitting to be implemented. The cost associated with implementing this alternative is moderate.

4.3.5 Alternative 5 — Excavate entire site to 1 foot below grade and perform surface/subsurface

clearance
4.3.5.1 Description

Alternative 5 is described in Section 3.2.5. This alternative is similar to Alternative 4, but in addition to the
excavations performed under Alternative 4, soil over the entire MRS would be removed to a level of 1 foot

and mechanically processed to remove UXO/DMM.
The major components of Alternative 5 include:

e Land use and activity restrictions (i.e., prohibit residential use and intrusive activity to uncleared
depths without construction support)

® Groundwater Use Restrictions (i.e., prohibit use as potable source)

e Excavation of soil with high densities of metallic debris at and around the OD Hill and to a depth
of 1-foot bgs over the entire MRS and mechanical separation of UXO/DMM from that excavated
soil

e DGM/AGC mapping and intrusive investigation to remove UXO/DMM over the entire MRS
following the removal and mechanical separation of the top foot of soil

¢ Annual LUC inspections and 5-year reviews
4.3.5.2 Assessment
Threshold Factors

Alternative 5 would be protective of human health and the environment through the implementation of
several remedial measures. Table 3-4 summarizes the purpose of each component of Alternative 5 with
respect to the RAOs presented in Section 2.0. With respect to UXO/DMM, Alternative 5 would
significantly reduce the risk from explosive hazards through source removal (i.e. excavation and sorting
and surface and subsurface removal). During these actions UXO/DMM would be removed from the MRS
by removing 1 foot of soil and then performing DGM/AGC detection and removal of anomalies. Under
Alternative 5, UXO/DMM removal efforts may not achieve the RAOs alone because UXO/DMM are could
remain on site if the removal does not achieve clearance to the anticipated depth of UXO/DMM for all
munitions types (Table 2-2). Because Alternative 5 removes one foot of soil before the DGM/AGC
subsurface removal is performed, the depth of detection would go 1 foot deeper than the anticipated
detection depth (prior to excavation). In the case of Alternative 5, the need for LUCs would need to be
evaluated based on the items recovered during the remedial action. For the purpose of this FS, it is assumed
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that some UXO/DMM would remain and LUCs would be required. The vast majority of munitions items
are expected to be within the removal depth for the source removal performed under this alternative; so, the
implementation of Alternative 5 would substantially reduce the amount of UXO/DMM at the site overall.
Implementation of LUCs would protect receptors from exposure to UXO/DMM that may remain below the
removal depth by decreased human receptor interaction with and reduced exposure to UXO/DMM. The
elements of Alternative 5 will be protective of future site workers, site visitors, and recreational users by
achieving the RAOs and substantially reducing the amount of UXO/DMM present within the depth of
anticipated future land use activities (currently 18 inches; see Table 2-1).

The evaluation of explosive risk in Appendix C shows that Alternative 5 would achieve acceptable risk
from explosives hazards based on the “Decision Logic to Assess Risks Associated with Explosive Hazards,
and to Develop RAOs for MRSs” (USACE, 2017). With respect to UXO/DMM Alternative S is protective
of human health and the environment. Alternative 5 is compliant with the ARARs with respect to
UXO/DMM.

With respect to MC/COPCs, the human health risk assessment determined that soil concentrations pose a
risk to hypothetical future child residents and that groundwater poses a risk as drinking water. The RAOs
for this risk in soil are achieved by prohibiting residential use with LUCs. The RAO for groundwater is
achieved by prohibiting the use of groundwater. Alternative 5 would comply with the ARARs identified
for the site. Chemical-specific ARARs would be addressed by achieving the commercial SCOs for soil
remaining onsite.

Overall Alternative 5 would meet the Threshold Criteria of “Overall Protection of Human Heath and the
Environment” and “Compliance with ARARs” with respect to both UXO/DMM and MC/COPCs.

Balancing Factors

The remedial actions implemented under Alternative 5 would be effective at reducing explosive hazards
over the long-term by mechanically separating UXO/DMM from the soil at and around OD Hill and across
the rest of the MRS down to 1-foot bgs, and then detecting and removing UXO/DMM from the area beneath
the excavated layer down to the depth of detection using DGM/AGC and intrusive investigation. Explosive
hazards would be further reduced following the removal operation through the implementation of LUCs to
limit exposure to residual UXO/DMM. The long-term effectiveness of these measures would be ensured
through continued implementation of the land and activity use restrictions, and regular implementation of
public awareness measures (See Table 3-4). The risk of exposure to MC/COPCs or UXO/DMM would be
permanently and significantly reduced. Alternative 5 would achieve significant reduction in the toxicity,
mobility, or volume of wastes through the removal of surface and subsurface MEC throughout the site.
Implementation of Alternative 5 would result in short-term hazards to workers involved with the
consolidation, and surface and subsurface MEC removal activities because of the increased likelihood of
MEC exposure. However, these hazards would be managed using industry standard safety procedures (e.g.,
using qualified UXO personnel, enforcement of safe separation distances, engineering controls, etc.), which
would also minimize any associated potential hazards to the surrounding community.
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With respect to MC/COPCs, Alternative 5 would achieve long term effectiveness through permanent
measure that legally restrict land and groundwater use into the future (i.e., deed restrictions). Alternative 5
would achieve reduction in the toxicity, mobility, or volume of wastes through the excavation and offsite
disposal of soil contamination exceeding commercial use criteria. However, it should be noted that no
treatment would be employed to reduce MC/COPC levels in soil to achieve more restrictive SCO level to
allow residential site use or to reduce groundwater contamination. This alternative would not cause any
short-term hazards to workers or the surrounding environment from exposure to MC/COPCs.

While the technologies and methods involved in implementing Alternative 5 are well established, this
alternative would have lower implementability due to the massive scale of earthwork that would be required
in addition to permitting and logistics requirements for the offsite disposal of the excavated material if soil
were found with concentrations exceeding the SCO commercial levels.

Alternative 5 has a total 30-year cost of $69.1M. The TPV (30-year present worth) cost of this alternative
is estimated to be $67.4M. The capital costs include document preparation, implementation of the field
work for the remedial action, design, excavation. The total costs include $4K per year for LUC inspections,
plus $18K per five-year review over the 30-year period. If the site cannot be used for unrestricted use, LUC
inspection and five-year reviews would continue beyond the 30-year planning horizon. If, in the future, the
Site is approved for unlimited use/unrestricted exposure, the inspections and five-year reviews may be

terminated.
Summary — Alternative 5

The RAOs are achieved through implementation of this alternative through significantly reducing human
exposure to UXO/DMM, this alternative provides substantial reduction in toxicity, mobility, or volume of
UXO/DMM. This alternative provides for good long-term effectiveness and permanence. The alternative
would require some permitting to be implemented. The cost associated with implementing this alternative

is very high.
4.4 COMPARATIVE ANALYSIS OF ALTERNATIVES

In the following analysis, the alternatives are evaluated in relation to one another for each of the evaluation
criteria to identify the relative advantages and disadvantages of each alternative in terms of the threshold
and balancing criteria. Table 4-1 summarizes the comparative analysis and ranks the alternatives, and
Table 4-2 summarizes the costs for these alternatives. Details regarding the comparative analysis are

provided in the following sections.
4.4.1 Overall Protection of Human Health and the Environment

Based on the evaluation of each alternative in the individual analysis of alternatives, Alternatives 1 and 2
do not achieve the Overall Protection of Human Health and the Environmental because they do not achieve
acceptable risk conditions with respect to the “Decision Logic to Assess Risks Associated with Explosive
Hazards, and to Develop RAOs for MRSs” (USACE, 2017). All remedial alternatives identified to address
MC/COPCs at the OD Grounds MRS protect human health and the environment, except for Alternative 1
(No Action), which does not include any remedial technologies and is only included in the FS to provide a
baseline for comparison. Alternatives 3, 4, and 5 are protective of human health and the environment.
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Remedial alternatives are either protective or not and, therefore, no comparison of overall protectiveness is
possible.

4.4.2 Compliance with ARARs and Issues To Be Considered

ARARs are only applicable to remedial actions. Alternatives 1 and 2 do not remove UXO/DMM from the
site which is a requirement of the RCRA permit and is therefore a location-specific ARAR that is not met
by these two alternatives. All other remedial alternatives identified to address UXO/DMM and MC/COPCs
at the OD Grounds MRS comply with ARARs. Remedial alternatives either comply with ARARS or not
and, therefore, no comparison of ARAR compliance is possible.

4.4.3 Long-term Effectiveness and Permanence

The permanence criterion evaluates the degree to which an alternative permanently reduces or eliminates
unacceptable risks posed by UXO/DMM and MC/COPC contamination.

LUCs under Alternative 2 do provide some long-term effectiveness because they restrict future use of the
property and groundwater; however, the permanence is less that other alternatives that also remove
explosive hazards. Under Alternative 3 UXO/DMM located at the OD Hill would not be removed but would
be capped in place. A low permeability barrier wall would increase the permanence of Alternative 3 by
limiting risk due to MC/COPC exposure in groundwater. However, the source of groundwater
contamination (UXO/DMM and soil with high densities of metallic debris at the OD Hill) is not removed
so Alternative 3 has less permanence that Alternatives 4 and 5 that remove the contaminant source. With
respect to UXO/DMM, Alternative 3 has less permanence that Alternatives 4 and 5 because the cap would
require long term maintenance to ensure it continues to limit interaction with UXO/DMM in the future.
Alternatives 4 and 5 both provide a very high degree of long-term effectiveness and permanence. Both
remove a substantial portion of the source of contamination. While Alternative 5 does increase the depth of
UXO/DMM removal in the Kickout Area, it is anticipated that 99% of UXO/DMM is located within the
top 24 inches of soil, so the increased removal depth does not provide a significant increase in the
permanence. With respect to protection of future residents from MC/COPCs in soil, Alternatives 2, 3, 4,
and 5 all provide the same permanence with implementation of land use restrictions.

In summary, Alternatives 4 and 5 are both considered to provide the highest degree of long-term
effectiveness, Alternative 3 is considered to be less effective over the long-term than Alternatives 4 and 5
but more effective than Alternative 2, and Alternative 1 is considered to have no long-term effectiveness.

4.4.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Both Alternatives 1 and 2 provide no reduction in the toxicity, mobility, or volume of hazardous
materials/substances. With respect to UXO/DMM, the largest volume of hazardous materials/substances is
located at the OD Hill; therefore, alternatives removing UXO/DMM at the OD Hill achieve the largest
reduction of toxicity, mobility, or volume of hazardous materials/substances. While Alternative 3 does cap
the soil with high densities of metallic debris to reduce the mobility of contaminants from potential leaching
and limit accessibility by receptors, it does not reduce the toxicity, mobility, or volume of contaminants at
that location. Alternative 3 does provide some reduction of toxicity, mobility, or volume in the Kickout
Area through the removal of UXO/DMM in that area. Alternatives 4 and 5 both achieve a significant
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reduction in the toxicity, mobility, or volume of contaminants on site. Alternative 5 achieve a slightly
greater reduction in toxicity, mobility, or volume because UXO/DMM is removed to a greater depth within
the Kickout Area. This improved toxicity, mobility, or volume reduction is limited because 99% of the
UXO/DMM would be anticipated to occur with the top 24 inches of soil which would also be addressed

under Alternative 4.,

Alternative 3 is the only alternative that includes element specifically designed to the achieve a reduction
in the toxicity, mobility, or volume of MC/COPC:s at the site. This alternative includes a cap and slurry wall
intended to contain MC/COPCs in soil to prevent leaching to groundwater, and the slurry wall to prevent
MC/COPCs in groundwater from moving outside the footprint of the cap. While the risk assessment did
not indicate unacceptable risks to commercial/industrial workers, Alternatives 4 and 5 would include
confirmation sampling of excavated soil prior to returning soil to the ground surface. If MC/COPC
contamination exceeds the SCO commercial levels the soil would be removed off-site to an appropriate
disposal facility. Based on this, if MC/COPC-impacted soil is found during confirmation samples,
Alternatives 4 and 5 provide an additional reduction in the toxicity, mobility, and volume of potential
MC/COPC soil contamination.

4.4.5 Short-term Effectiveness

No additional risk to the community, site workers, or the environment is caused by Alternative 1; however,
Alternative 1 is determined to have the greatest risk and least short-term effectiveness because no action is
taken to remove the UXO/DMM or mitigate contaminated soil risk therefore a continued impact for existing

conditions would persist.

Locally, during implementation of Alternatives 3, 4, and 5, a temporary increase in dust may be associated
with cap installation and/or excavation; however, the local community is generally buffered from these
activities due to the location of the site within SEDA. Alternatives 3, 4, and 5 would require UXO personnel
who would be exposed to explosive hazards. However, these personnel are trained to handle items property
to reduce risk from explosive hazards during operations. Mechanical handling of soil with UXO/DMM
present is considered more hazardous than hand digging due to the potential that heavy equipment could
apply forces to a UXO/DMM item such that an unintended detonation could occur; however, armored
equipment or remote operated equipment and appropriate evacuation zones would be applied to protect site
workers. Due to the location on SEDA exclusion zones would not interfere with the local community.
Because the mechanical handling of soil causes the greatest risk to site workers. Alternative 5 would involve
the highest volume of mechanical handling so it is considered to have the least short-term effectiveness.
Alternative 3 would be the next least as it would involve compaction of soil, and significant mechanical
handling of soil at the OD Hill. Alternative 4 only involves mechanical handling of soil at the OD Hill and
does not include compaction; therefore, it is ranked third least with respect to short-term effectiveness.
Alternatives 1 and 2 provide no additional risk to site works or the community therefore they are ranked

most favorable for short-term effectiveness.

Both Alternative 3 and 4 would provide similar short-term effectiveness in a similar amount of time (i.e.,
months). Alternative 3, 4, and 5 all include significant earthworks and handling of soil containing potential
MEC; therefore, they all provide some level of risk to site workers. Alternative 3 includes compacting site
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soil containing potential MEC in preparation of the cap, so such action may provide a greater risk to site
works, as significant force may be applied to MEC during this activity. Alternative 4 and 5, which includes
off-site transportation and disposal, has a short-term negative impact of hauling materials on public roads
outside of the Depot, which can impact the surrounding community. Alternative 2 is the most favorable for
short-term effectiveness as there are not activities that provide an increased risk to site workers or the
environment during implantation of this alternative.

4.4.6 Implementability

Alternative 1 is the easiest to implement since it requires no action; however, it is not considered
implementable as it is unlikely to gain approval from the public and the state. Alternatives 2 is
administratively difficult to implement, though technically feasible, because the need for UXO support for
intrusive activity to any depth could result in a significant need for short notice support and funding.
Implementability would require land owner cooperation to give proper advanced notice. Alternative 4 is
technically and administratively feasible and use proven technologies and personnel that are readily
available. While the technologies and methods involved in implementing Alternative 5 are well established,
this alternative would be less implementable due to the massive scale of earthwork that would be required
in addition to permitting and logistics requirements for the offsite disposal of the excavated material if soil
were found with concentrations exceeding the SCO commercial levels. The DGM and intrusive
investigations use standard techniques common to munitions work. LUCs implemented under these
alternatives are similar to those that have been successfully applied at other sites at SEDA. Alternative 3
has the additional burden of satisfying local, state, and federal permitting requirements for implementing
the cap; therefore, Alternative 3 is less feasible to implement when compared to other alternatives not

requiring an engineered cap.
4.4.7 Cost

The cost criterion evaluates the financial cost to implement the alternative. The cost criterion includes
direct, indirect, and long-term maintenance (O&M) costs. Direct costs are those costs associated with the
implementation of the alternative. Indirect costs are those costs associated with administration, oversight,
and contingencies. These costs were adapted from costs associated with similar activities at the Depot.
These costs presented do not include costs for SEDA to administer and provide oversight for the respective

activities.

The actual costs would depend on true labor rates, actual site conditions, final project scope, and other
variable factors. The alternative with the lowest cost to implement would be Alternative 1, which requires
no action; therefore, no costs are incurred. Alternative 2 has low costs compared to Alternative 5 which is
the costliest to implement. Alternative 3 costs about $5M dollars more to implement than Alternative 4.

Costs range from $0 (Alternative 1) to approximately $69.1M (Alternative 5). Alternative 5 has the highest
cost because of the costs incurred for the excavation, transportation, and off-site disposal of the top foot of
soil over the entire site. Table 4-2 summarizes costs for all alternatives, and Appendix D provides
additional cost information.
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4.4.8 State Acceptance

State acceptance cannot be fully evaluated and assessed until comments on the FS and the proposed plan
are received. Modifying criteria (i.e., state and community acceptance), however, are considered in remedy
selection. It is anticipated that Alternative 1 would not be acceptable to the state due to its lack of long-term
effectiveness and failure to achieve the threshold criterion of overall protection of human health and the

environment for the anticipated future land use.
4.4.9 Community Acceptance

Community acceptance cannot be fully evaluated and assessed until comments on the proposed plan are

received.
44.10 Summary of Comparative Analysis

The five alternatives were evaluated in terms of seven criteria. Table 4-1 summarizes the alternatives and
identifies the most practicable solution for reducing the risks from explosive hazards at the OD Grounds. In
some cases, more than one alternative was identified within the same evaluation category, indicating that
those alternatives have similar compliance with the criterion.

Alternative 1 must be ruled out because it is ineffective in long-term permanence and does not achieve the
RAOs. Both Alternative 1 and 2 do not achieve the ARARs. Overall, only Alternatives 3, 4 and 5, achieve
the threshold criteria. While LUCs under Alternative 2 may be effective at limiting interactions, the
potential presence of MEC on the surface means that this alternative may not provide appropriate protection
of human health and the environment under the planed land use conditions. Alternatives 4 and 5 have
similar levels of long-term effectiveness and implementability; however, Alternative 5 has the worst short-
term effectiveness and highest cost. Alternative 4 scores one rank better than Alternative 3 under each of
the five balancing criteria, with Alternative 3 having a less favorable long-term effectiveness due to the
need for landfill maintenance, less reduction of toxicity, mobility, or volume, less favorable short-term
effectiveness due to the compaction of soils with potential MEC, lower implementability score due to the
permitting and legal framework of establishing a landfill cap, and a higher cost than implementation of

Alternative 4.

Based on a comparison of the criteria, the highest ranked remedy for the OD Grounds is Alternative 4,
including excavation and mechanical processing of soil at OD Hill, surface and subsurface clearance over
the entire site, and LUCs. Based on the analyses of remedial alternatives conducted in this FS, a proposed
plan should be developed for the OD Grounds to recommend preferred alternatives for implementation to
address the various media. These preferred alternatives should comprise the remedial alternatives favored
by the project stakeholders to address UXO/DMM in soil and the risks posed by MC/COPCs in soil and

groundwater.
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Table A-1
Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45,
Loc ID $45-0DG-8S-01 $45-0DG-55-02 S45-0DG-55-03 $45-0DG-SS5-04 545-0ODG-S8-05 S$45-0DG-SS-06 $45-0DG-§8-07
Matrix SOIL SOIL SOIL SOiL SOIL SOiL SOIL
Sample ID 45-FS-85-10001-0-0.5 45-FS-85-10002-0-0.5 45-FS-§5-10003-0-0.5 45-FS-S5-10004-0-0.5 45-FS-88-10005-0-0.5 45-FS-8S-10006-0-0.5 45-FS-SS-10007-0
Sample Depth Interval (FT) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5,
Sample Date 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018
QC Type SA SA SA SA SA SA SA
Study ID 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates
Sample Round
Filtered Total Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value[Qual Value|Qual Val.e|Qual Value|Qual Value|Qual Value
Volatile Organic Compounds
1,1,1-Trichloroethane UG/KG 0 0% 0 10 500,000 0 810,000 0
1,1,2,2-Tetrachloroethane UG/KG 0 0% 0 10 600 0
1,1,2-Trichloroethane UG/KG 0 0% 0 10 150 0
1,1-Dichloroethane UG/KG 0 0% 0 10 240,000 0 3,600 0
1.1-Dichioroethene UG/KG 0 0% 0 10 500,000 0 23,000 0
1,2-Dichloroethane UG/KG 0 0% 0 10 30,000 0 460 0
1,2-Dichloroethene (total) UG/KG 0 0% 0 10 500,000 0
1,2-Dichloropropane UG/KG 0 0% 0 10 1,600 0
Acetone UG/KG 0 0% 0 10 500,000 0 6,100,000 0
Benzene UG/KG 0 0% 0 10 44,000 0 1,200 0
Bromodichioromethane UGIKG 4] 0% 0 10 290 0
Bromoform UG/KG 0 0% 0 10 19,000 0
Carbon disulfide UG/KG 0 0% 0 10 77,000 0
Carbon tetrachloride UG/KG 0 0% 0 10 22,000 0 650 0
Chlorobenzene UGIKG 0 0% 0 10 500,000 0 28,000 0
Chlorodibromomethane UG/KG 0 0% 0 10 8,300 0
Chloroethane UG/KG 0 0% 0 10 1,400,000 0
Chloroform UG/KG 0 0% 0 10 350,000 0 320 0
Cis-1,3-Dichloropropene UG/KG 0 0% 0 10
Ethyl benzene UG/KG 0 0% 0 10 390,000 0 5,800 0
Methyl bromide UG/KG 0 0% 0 10 680 0
Methyl butyl ketone UG/KG 0 0% 0 10
Methyl chloride UG/KG 0 0% 0 10 11,000 0
Methyl ethyl ketone UG/KG 0 0% 0 10 500,000 0 2,700,000 0
Methyl isobutyl ketone UG/KG 0 0% 0 10 3,300,000 0
Methylene chloride UG/KG 0 0% 0 10 500,000 0 35,000 0
Styrene UG/KG 0 0% 0 10 600,000 0
Tetrachloroethene UGKG 0 0% 0 10 150,000 0 8,100 0
Toluene UG/KG 0 0% 0 10 500,000 0 490,000 0
Total Xylenes UG/KG 0 0% 4] 10 500,000 0 58,000 0
Trans-1,3-Dichloropropene UG/KG 0 0% 0 10
Trichloroethene UG/KG 0 0% 0 10 200,000 0 410 0
Vinyl chloride UG/KG 0 0% 0 10 13,000 0 59 0
Herbicides
2,45-T UG/KG 0 0% 0 29 63,000 0
2,4,5-TP/Silvex UG/KG 0 0% 0 29 500,000 0 51,000 0
2,4-D UG/KG 0 0% 0 29 70,000 0
2,4-DB UG/KG 0 0% 0 29 180,000 0
Dalapon UGKG 0 % Q 29 190,000 [\
Dicamba UG/KG 0 0% 0 29 190,000 0
Dichloroprop UG/KG 0 0% 0 29
Dinoseb UG/KG 0 0% 0 29 6,300 0
MCPA UG/KG| 9,400 SS45-1 10/25/1993 7% 2 29 3,200 2
MCPP UG/KG 0 0% 0 29 6,300 0
P:APIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#13 - OD Grounds RI-F5\Documents\FS\03 - Final £S\Ver5_082918\Appendices\Appendix A - MC Tables\Table A-1 - OD Surface Soilxlsx Page 1 of 65




Table A-1

Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45] SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0DG-$S-01 $45-0DG-85-02 $45-ODG-8S-03 S$45-0DG-$S-04 $45-0DG-SS-05 $45-0DG-88-06 $45-0DG-88-07
Matrix SOIL SOIL SOIL SOIL, SOl SOl SOIL
Sample ID 45-FS-§5-10001-0-0.5 45-F$-55-10002-0-0.5 45-FS-55-10003-0-0.5 45-FS-§8-10004-0-0.5 45-FS-85-10005-0-0.5 45-F$-88-10006-0-0.5 45-FS-88-10007-0
Sample Depth Interval (FT) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Date 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018
QC Type SA SA SA SA SA SA SA
Study ID 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates
Sample Round
Filtered Total Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Abaove Action Level Above Value|Qual Value|Qual Value|Qual Value!Qual Value)Qual Value|Qual Value
Explosives
1,3,5-Trinitrobenzene UG/KG 120 J $545-6 10/25/1993 56% 23 41 220,000 0
1,3-Dinitrobenzene UGKG 0 0% 0 M1 630 4]
2,4,6-Trinitrotoluene UG/KG| 1,400 J $845-9 10/25/1993 78% 32 4 3,600 0
2,4-Dinitrotoluene UG/KG 1,100 $45-ODH-18-01 3/12/2010 76% 31 41 1,700 0
2,6-Dinitrotoluene UG/KG 0 0% 0 41 360 0
2-amino-4,6-Dinitrotoluene UG/KG 590 $545-6 10/25/1993 73% 30 41 15,000 0
2-Nitrotoluene UG/KG 0 0% 1] 31 3,200 0
3,5-Dinitroaniline UG/KG 0 0% 0 31
3-Nitrotoluene UG/KG 0 0% 0 31 630 0
4-amino-2,6-Dinitrotoluene UG/KG 500 $45-TP-3-01 3/12/2010 66% 27 41 15,000 0
4-Nitrotoluene UG/KG 0 0% 0 31 25,000 0
JN $45-ODH-14-01 3/12/2010
HMX UGKG| 190 $45-ODH-9-01 3/12/2010 63% 2% 41 390,000 0
Nitrobenzene UG/KG 0 0% 0 31 5,100 0
Nitroglycerine UG/KG| 1,500 J $45-0DH-19-01 3/12/2010 3% 1 31 630 1
Pentaerythritol Tetranitrate UG/KG 0 0% 0 31 13.000 0
RDX UG/KG| 5,800 J $545-9 10/25/1993 80% 33 4 6,100 0
Tetryl UG/KG 330 $545-6 10/25/1993 7% 3 M 16,000 0
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene UG/KG 0 0% 0 29 5,800 0
1,2-Dichlorobenzene UG/KG 0 0% 0 29 500,000 0 180,000 0
1,3-Dichlorobenzene UG/KG 0 0% 0 29 280,000 0
1.4-Dichlorobenzene UG/KG 0 0% 0 29 130,000 0 2,600 0
2,2'-oxybis(1-Chloropropane) UG/KG 0 0% 0 10
2,4,5-Trichlorophenol UG/KG 0 0% 0 23 630,000 0
2,4,6-Trichlorophenol UG/KG 0 0% 0 29 6,300 0
2,4-Dichlorophenot UGIKG 0 0% 0 29 19,000 0
2,4-Dimethylphenol UGKG 0 0% 0 29 130,000 0
2,4-Dinitrophenol UG/KG 0 0% 0 28 13,000 0
2,4-Dinitrotoluene UG/IKG| 2,500 $45-TP-4-01 3/12/2010 24% 7 29 1,700 1
2,6-Dinitrotoluene UG/KG 41 J $545-6 10/25/1993 3% 1 29 360 0
2-Chloronaphthalene UG/KG 0 0% 0 29 480,000 0
2-Chiorophenol UG/KG 0 0% 0 29 39,000 0
2-Methylnaphthalene UG/KG 0 0% 0 29 24,000 0
2-Methylpheno! UG/KG 0 0% 0 29 500,000 0 320,000 0
2-Nitroaniline UG/KG 0 0% 0 29 63,000 0
2-Nitrophenol UG/KG 0 0% 0 29
3 or 4-Methylphenol UG/KG 0 0% 0 19
3,3"-Dichlorobenzidine UGKG 0 % 0 29 1,200 0
3-Nitroaniline UG/KG 0 0% 4] 29
4,6-Dinitro-2-methylpheno! UG/KG 0 0% 0 29 510 0
4-Bromophenyl phenyl ether UG/KG 0 0% 0 29
4-Chloro-3-methylphenol UG/KG 0 0% 0 29 630,000 0
4-Chloroaniling UG/KG 0 0% 0 29 2,700 0
4-Chlorophenyl phenyl ether UG/KG 0 0% 0 29
4-Methyiphenol UG/KG 0 0% 0 10 500,000 0 630,000 0
4-Nitroaniline UG/KG 0 0% 0 29 25,000 0
4-Nitrophenol UG/KG 0 0% 0 29
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Table A-1
Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

PAPIT\Profects\Huntsville Cont W912DY-08-D-0003\TO#13 - OD Grounds Ri-FS\Documents\FS\03 - Final FS\Ver5_082918\Appendices\Appendix A - MC Tables\Table A-1 - OD Surface Soil.xlsx

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45| SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0DG-SS-01 $45-0DG-88-02 $45-0DG-88-03 $45-0DG-SS-04 $45-ODG-88-05 $45-0DG-88-06 S$45-0DG-85-07
Matrix SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Sample ID 45-FS-$5-10001-0-0.5 45-FS$-55-10002-0-0.5 45-FS-§5-10003-0-0.5 45-FS$-55-10004-0-0.5 45-FS-$5-10005-0-0.5 45-FS-§5-10006-0-0.5 45-FS-S§5-10007-0
Sample Depth Intervai (FT) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Date 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018
QC Type SA SA SA SA SA SA SA
Study ID 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates
Sample Round
Filtered Total Total Total Total Total Total Total
— 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency [ Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Valug|Qual Value|Qual Value}Qual ValueiQual Value|Qual Value|Quat Value
Acenaphthene UGKG 0 0% 0 29 500,000 0 360,000 0
Acenaphthylene UG/KG 30 J 8§845-5 10/25/1993 3% 1 29 500,000 0
Anthracene UG/KG 18 J $545-5 10/25/1993 3% 1 29 500,000 0 1,800,000 0
Benzo(a)anthracene UG/KG 50 J 8845-5 10/25/1993 10% 3 29 5,600 0 1,100 0
Benzo(a)pyrene UG/KG| 82 J §545.5 10/25/1993 10% 3 29 1,000 [} 110 0
Benzo(b)ftuoranthene UG/KG 55 J 5S45-5 10/25/1993 14% 4 29 5,600 0 1,100 0
Benzo(ghi)perylene UG/KG 39 J S$845-5 10/25/1993 7% 2 29 500,000 0
Benzo(k)fluoranthene UGKG 58 J $545-5 10/25/1993 7% 2 29 56,000 0 11,000 0
Bis(2-Chloroethoxy)methane UG/KG 0 0% 0 29 19,000 0
Bis{2-Chloroethyl)ether UG/KG 0 0% 0 29 230 0
Bis(2-Chloroisopropyl)ether UG/KG 0 0% 0 19 310,000 ¢
Bis(2-Ethylhexyl)phthalate UG/KG 740 §845-5 10/25/1993 24% 7 29 39,000 0
Butylbenzylphthalate UG/KG 0 0% 0 29
Carbazole UG/KG 0 0% [ 29
Chrysene UGKG 130 J $45-ODH-8-01 3/12/2010 24% 7 29 56,000 0 110,000 0
Dibenz(a,h)anthracene UG/KG 0 0% 0 29 560 0 110 0
Dibenzofuran UGKG ) 0% 0 29 350,000 0 7,300 0
Diethyl phthalate UG/KG 0 0% 0 29 5,100,000 0
Dimethylphthalate UG/KG 0 0% 0 29
Di-n-butylphthalate UG/KG| 2,600 545-TP-4-01 3/12/2010 21% 6 29 630,000 0
Di-n-octylphthalate UG/KG [1] 0% 0 29 63,000 0
Fluoranthene UG/KG 66 J 5845-5 10/25/1993 21% 6 29 500,000 0 240,000 0
Fluorene UG/KG 0 0% 0 29 500,000 0 240,000 0
Hexachlorobenzene UG/KG 110 J S45-TP-3-01 3/12/2010 21% 6 29 6,000 0 210 i}
Hexachlorobutadiene UG/KG 4] 0% 0 29 1,200 0
Hexachlorocyclopentadiene UG/KG 0 0% 0 29 180 0
Hexachloroethane UG/KG 21 J $545-6 10/25/1993 3% 1 29 1,800 0
Indeno(1,2,3-cd)pyrene UG/KG 52 J S$S45-5 10/25/1993 3% 1 29 5,600 0 1,100 0
Isophorone UG/KG 0 0% ¢ 29 570,000 0
Naphthalene UG/KG 21 J $545-5 10/25/1993 3% 1 29 500,000 0 3,800 0
Nitrobenzene UG/KG 0 0% 0 29 5,100 0
N-Nitroso-di-n-propylamine UG/KG 0 0% 0 10 78 0
N-Nitrosodiphenylamine UG/KG 320 J $45-TP-4-01 3/12/2010 10% 3 29 110,000 0
N-Nitrosodipropylamine UGIKG 0 0% 0 19
Pentachloropheno! UG/KG 0 0% 0 29 6,700 0 1,000 0
Phenanthrene UG/KG 38 J 5545-5 10/25/1993 14% 4 29 500,000 0
Pheno! UGKG 0 0% 0 29 500,000 0 1,900,000 0
Pyrene UG/KG 100 J S$545-56 10/25/1993 21% 6 29 500,000 0 180,000 0
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Table A-1
Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0DG-5S-01 $45-0DG-85-02 $45-0DG-$8-03 $45-0DG-88-04 $45-0DG-58-05 $45-0DG-S8-08 $45-ODG-85-07
Matrix SOIL SOIL SOIL SOIL SOIL| SOIL SOIL
Sample ID 45-FS-88-10001-0-0.5 45-FS-88-10002-0-0.5 45-FS-$8-10003-0-0.5 45-F§-88-10004-0-0.5 45-FS-§5-10005-0-0.5 45-FS-85-10006-0-0.5 45-FS-85-10007-0
Sample Depth Interval (FT) 0-0.5 0-0.5 0-0.5 0-0.5 0-05 0-0.5 0-0.5
Sampte Date 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018 5/30/2018
QC Type SA SA SA SA SA SA SA
Study ID 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates 2018 Perchiorates 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates
Sample Round
Filtered Total Total Total Total Total Total Total
Criteri 2018-05 RSL Residential
riteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual Value
4,4'-DDD UGIKG 24 JN S$45-TP-2-01 3/12/2010 11% 2 19 92,000 0 190 0
4,4'-DDE UG/KG 2 J $45-ODH-18-01 3/12/2010 84% 16 19 62,000 0 2,000 0
4,4-DDT UG/KG 2.2 JN S$45-TP-2-01 3/12/2010 68% 13 19 47,000 0 1,900 0
Aldrin UG/KG 0 0% 0 19 680 [ 38 0
Alpha-BHC UG/KG 0 0% 0 19 3,400 0 86 0
Alpha-Chlordane UG/KG| 0.59 J S$45-TP-1-01 3/12/2010 5% 1 19 24,000 0
Beta-BHC UG/KG 0 0% 0 19 3,000 0 300 0
Delta-BHC UG/KG 0 0% 0 19 500,000 0
Dieldrin UG/KG 1.2 J $45-TP-2-01 3/12/2010 58% 1 19 1.400 0 34 0
Endosulfan 1 UGIKG 55 J $45-R5-04 3/16/2010 79% 15 19 200,000 0
Endosulfan il UG/KG| 0.88 JN $45-ODH-19-01 3/12/2010 5% 1 19 200,000 0
Endosulfan sulfate UGIKG 0 0% 0 19 200,000 0
Endrin UG/IKG 36 J S45-TP-2-01 3/12/2010 5% 1 19 89,000 0 1,900 0
Endrin aldehyde UG/KG 0 0% 0 19
Endrin ketone UG/KG 0.58 J $45-ODH-11-01 3/12/2010 5% 1 19
Gamma-BHC/Lindane UG/KG 0 0% 0 19 9,200 0 570 0
Gamma-Chiordane UG/KG 1.1 J S45-TP-2-01 3/12/2010 16% 3 19
Heptachlor UG/KG 0 0% 0 19 15,000 0 130 0
Heptachior epoxide UG/KG 0 0% 0 19 70 0
Methoxychlor UG/KG 45 S$45-ODH-4-01 3/12/2010 5% 1 19 32,000 0
Toxaphene UG/KG [ 0% 0 19 490 0
PCBs
4,4'-DDD UGIKG 0 0% 9 9 92,000 0 190 0
4,4'-DDE UGIKG 4.2 J 5845-6 10/25/1993 40% 4 10 62,000 0 2,000 0
4,4'-DDT UG/KG 3.4 J §845-5 10/25/1993 22% 2 9 47,000 0 1,900 0
Aldrin UG/IKG 0 0% 0 9 680 0 39 0
Alpha-BHC UG/KG 0 0% 0 9 3,400 0 86 0
Alpha-Chlordane UG/KG 2 J S$S45-6 10/25/1993 33% 3 9 24,000 0
Aroclor-1016 UG/KG 0 0% 0 28 1,000 0 410 0
Aroclor-1221 UG/KG 0 0% 0 28 1,000 0 200 0
Aroclor-1232 UG/KG 0 0% 0 28 1,000 0 170 0
Aroclor-1242 UG/KG 0 0% 0 28 1,000 0 230 0
Aroclor-1248 UG/KG 0 0% 0 28 1,000 0 230 0
Aroclor-1254 UG/KG| 2,000 $45-ODH-4-01 3/12/2010 7% 2 28 1,000 1 120 1
Aroclor-1260 UG/KG 0 0% 0 28 1,000 0 240 0
Beta-BHC UG/KG 0 0% 0 9 3,000 0 300 0
Delta-BHC UG/KG 0 0% 0 9 500,000 0
Dieldrin UGIKG 3.2 J S$545-6 10/25/1993 22% 2 9 1,400 0 34 0
Endosulfan | UG/KG 1.8 J $845-5 10/25/1993 20% 2 10 200,000 0
Endosulfan Il UG/KG 0 0% 0 9 200,000 0
Endosulfan sulfate UG/KG 0 0% 0 9 200,000 0
Endrin UG/KG 0 0% 0 9 89,000 0 1,900 0
Endrin aldehyde UG/KG 0 0% 0 9
Endrin ketone UG/KG 0 0% 0 9
Gamma-BHC/Lindane UG/KG 0 0% 0 9 9,200 0 570 0
Gamma-Chlordane UGIKG 0 0% 0 9
Heptachlor UG/KG 90 0% 0 9 15,000 0 130 0
Heptachior epoxide UG/KG 0 0% 0 9 70 0
Methoxychlor UG/KG 0 0% 0 9 32,000 0
Toxaphene UG/KG 0 0% 0 9 490 0
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
toc D $45-0DG-88-08 $45-0DG-S8-09 $45-0DG-88-10! $45-0DH-10-01 $45-0DH-1-01 $45-0DH-11-01
Matrix SOIL SOIL SOIL SOIL SOIL SOl
Sample ID 0.5 45-FS-$5-10008-0-0.5 45-FS-55-10009-0-0.5 45-FS-55-10010-0-0.5 $45-ODH-10-01 $45-ODH-1-01 $45-ODH-11-01
Sample Depth Interval (FT) 0-0.5 0-05 0-0.5 0.2-0.6 0.2-0.6 0.2:06
Sample Date 5/30/2018 5/30/2018 5/30/2018 3/12/2010 3/12/2010 3/12/2010
QC Type SA SA SA SA SA SA
Study ID 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates OD Initial Invest OD Initial Invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Leve! Above Action Level Above Qual ValuejQual Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual
Volatile Organic Compounds
1,1,1-Trichloroethane UG/KG 0 0% 0 10 500,000 0 810,000 0
1.1,2.2-Tetrachloroethane UG/KG 0 0% [{] 10 600 0
1,1,2-Trichloroethane UG/KG 0 0% 0 10 150 0
1,1-Dichloroethane UG/KG 0 0% 0 10 240,000 0 3,600 0
1,1-Dichloroethene UG/KG 0 0% Q 10 500,000 0 23,000 0
1,2-Dichloroethane UG/KG 0 0% 0 10 30,000 0 460 0
1,2-Dichloroethene (total) UG/KG 0 0% 0 10 500,000 0
1,2-Dichloropropane UG/KG 0 0% 0 10 1,600 0
Acetone UG/KG 0 0% 0 10 500,000 0 6,100,000 0
Benzene UG/KG 0 0% 0 10 44,000 0 1,200 0
Bromadichloromethane UG/KG Q 0% Q 10 290 0
Bromoform UG/KG 0 0% 0 10 19,000 0
Carbon disulfide UG/KG 0 0% 0 10 77,000 0
Carbon tetrachloride UG/KG "] 0% 0 10 22,000 0 650 0
Chlorobenzene UG/KG 0 0% 0 10 500,000 0 28,000 0
Chlorodibromomethane UGIKG 0 0% 0 10 8,300 0
Chioroethane UG/KG 0 0% 0 10 1,400,000 0
Chloroform UG/KG 0 0% 0 10 350,000 0 320 0
Cis-1,3-Dichloropropene UG/KG 0 0% 0 10
Ethyl benzene UG/KG 0 0% 0 10 390,000 0 5,800 0
Methyl bromide UG/KG 0 0% 0 10 680 0
Methyl butyl ketone UG/KG 0 0% 0 10
Methyl chloride UG/KG 0 0% 0 10 11,000 0
Methyl ethyl ketone UG/KG 0 0% 0 10 500,000 0 2,700,000 0
Methy! isobutyl ketone UG/KG 0 0% 0 10 3,300,000 0
Methylene chloride UG/KG 0 0% 0 10 500,000 0 35,000 0
Styrene UG/KG 0 0% 0 10 600,000 0
Tetrachioroethene UG/KG 0 % Q 10 150,000 Q 8,100 0
Toluene UG/KG 0 0% 0 10 500,000 0 490,000 0
Total Xylenes UG/KG 0 0% 0 10 500,000 0 58,000 0
Trans-1,3-Dichloropropene UG/KG 0 0% 0 10
Trichloroethene UG/KG 0 0% 0 10 200,000 0 410 0
Vinyl chloride UG/KG 0 0% 0 10 13,000 0 59 0
Herbicides
2,4,5-T UG/KG 0 0% 0 29 63,000 0 18{U 18]V
2,4,5-TP/Silvex UG/KG 0 0% 0 29 500,000 0 51,000 0 14{U 14]U
2,4-D UG/KG 0 0% 0 29 70,000 0 36|U 37|U
2,4-DB UG/KG 0 0% 0 29 190,000 0 26U 27U
Dalapon UG/KG 0 0% 0 29 190,000 0 9.2|U 9.8{U
Dicamba UG/KG 0 0% 0 29 190,000 0 12|V 13[U
Dichloroprop UG/KG 0 0% 0 29 21U 22|U
Dinoseb UG/KG 0 0% 0 29 6,300 0 2.9|U 3[U
MCPA UG/KG| 9,400 $545-1 10/25/1993 7% 2 29 3,200 2 2,600|U 2,700(U
|MCPP UG/KG 0 0% 0 29 6,300 0 2,500|U 2,600(U

P:APIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#13 - OD Grounds RI-FS\Documents\FS\03 - Final FS\Ver5_0B2918\Appendices\Appendix A - MC Tables\Table A-1 - OD Surface Soil.xlsx
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc 1D $45-0DG-55-08 $45-0DG-88-09 $45-0DG-8S-10 $45-0DH-10-01 $45-0DH-1-01 $45-0DH-11-01
Matrix SOIL SOIL SOIL SOIL SOIL SOIL
Sample ID | 0.5 45-FS-88-10008-0-0.5 45-F$-§5-10009-0-0.5 45-FS$-85-10010-0-0.5 $45-0DH-10-01 §45-ODH-1-01 $45-0ODH-11-01
Sample Depth Interval (FT) 0-0.5 0-0.5 0-0.5 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 5/30/2018 5/30/2018 5/30/2018 3/12/2010 3/12/2010 3/12/2010
QC Type SA SA SA SA SA SA
Study ID 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates OD Initial Invest OD Initial Invest OD Initial Invest
Sample Round — Pt
Filtered Total Total Total Total Total Total
. 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc 1D Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value|Qual Value|Qual Value|Qual Value/Qual Value|Qual Value|Qual
Explosives _
1,3,5-Trinitrobenzene UG/KG 120 J $845-6 10/25/1893 56% 23 M 220,000 0 55|J 51|JdN 120|U
1,3-Dinitrobenzene UGIKG 0 0% 0 4 630 [ 7.7|U 6.7]U 7.3]U
2,4,6-Trinitrotoluene UG/KG| 1,400 J $845-9 10/25/1993 78% 32 M 3.600 0 58|JN 45|JN 486[J
2,4-Dinitrotoluene UG/KG 1,100 $45-0DH-18-01 3/12/2010 76% 31 41 1,700 0 110 150 88lJ
2,6-Dinitrotoluene UGKG 0 0% 0 41 360 0 34|U 29|V 32jU
2-amino-4,6-Dinitrotoluene UG/KG 590 $845-6 10/25/1993 73% 30 LAl 15,000 0 130[J 130[J 170|JN
2-Nitrotoluene UG/KG 0 0% Q 31 3,200 i) 15/0 131U 14|U
3,5-Dinitroaniline UG/KG 1} 0% 0 31 4.4[U 3.8[U 4.4jU
3-Nitrotoluene UG/KG 0 0% 0 31 630 0 9.8{UJ 8.5(UJ 9.41UJ
4-amino-2,6-Dinitrotoluene UG/KG 500 S$45-TP-3-01 3/12/2010 66% 27 41 15,000 0 [ 120(J 120 150]UN
4-Nitrotoluene UG/KG 0 0% 0 31 25,000 0 34|U 29|V 32(U
UN] S45-0DH-14-01 31122010
HMX uGKG| 190 $45-ODH-9-01 3/12/2010 63% % 41 390,000 0 87)N 72N 1601IN
Nitrobenzene UG/KG 0 0% 0 31 5,100 0 2714 24U 261U
Nitroglycerine UG/KG 1,500 J $45-ODH-18-01 3/12/2010 3% 1 31 630 1 150(U 130{U 150{U
Pentaerythritol Tetranitrate UG/KG 0 0% 0 31 13,000 0 300|U 260|U 280(U
RDX UG/KG| 5,800 J 58459 }_10/25/‘1993 80% 33 41 6,100 0 190|JN 170 440|JN
Tetryt UG/KG 330 S$S45-6 10/25/1993 7% 3 1M 16,000 i} 6.7|U 5.8|U 6.4[U
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene UG/KG 0 0% 0 29 5,800 0 93/U 78|U
1,2-Dichlorobenzene UG/KG 0 0% 0 29 500,000 0 | 180,000 0 100U 85U
1,3-Dichlorobenzene UG/KG 0 0% 0 29 280,000 0 90[U 76/U
1,4-Dichlorobenzene UG/KG 0 0% 0 29 130,000 0 2,600 0 99U 83U
2,2'-oxybis(1-Chloropropane) UGIKG 0 0% Q 10
2,4,5-Trichlorophenol UG/KG 0 0% 0 29 630,000 0 180/|U 150U
2,4,6-Trichiorophenol UG/KG 0 0% 0 29 6,300 0 180[U 150]U
2,4-Dichlorophenol UG/KKG 0 0% 0 29 19,000 0 170[U 140|V
2,4-Dimethylphenol UG/KG 0 0% 0 29 130,000 0 180{U 160U
2,4-Dinitrophenol UG/KG 0 0% 0 29 13,000 0 430|U 360|U
2,4-Dinitrotoluene UG/KG| 2,500 S45-TP-4-01 3/12/2010 24% 7 29 1,700 1 98]u 82U
2,6-Dinitrotoluene UG/KG 4 J 8$845-6 10/25/1993 3% 1 29 360 0 91U 76|U
2-Chloronaphthalene UG/KG 0 0% 0 29 480,000 0 100|U 84U
2-Chlorophenol UG/KG 0 0% 0 29 39,000 0 190{U 160!U
2-Methylnaphthaiene UG/KG 0 | 0% 0 29 24,000 0 100(U 89|U
2-Methylphenol UG/KG 0 0% 0 29 500,000 0 320,000 0 230|U 190U
2-Nitroaniline UG/KG 0 % Q 29 63,000 0 ] 86[U 73|V
2-Nitrophenol UGKG 0 0% 0 29 190|U 160|U
3 or 4-Methylphenol UG/KG 0 0% 0 19 21004 180|U
3,3-Dichlorobenzidine UG/KG Y] 0% 0 29 1,200 0 130|U 110[U
3-Nitroaniline UG/KG 0 0% 0 29 110[U 91|y
4,6-Dinitro-2-meathylphenol UG/KG Q 0% 0 }_29 510 0 390{V 330/
r?-Bromophenyl | phenyl ether UG/KG 0 0% 0 29 98|U 82|U
4-Chloro-3-methylphenol UG/KG 0 1 0% 0 29 630,000 0 190U 160U
4-Chloroaniling UG/KG 0 0% 0 29 2,700 0 F 140U 120 Lq
4-Chlorophenyl phenyl ether UG/KG 0 0% 0 29 90(U 76|V
4-Methylphenol UG/KG 0 0% 0 10 500,000 0 630,000 0
4-Nitroaniline UGIKG 0 0% 0 29 25,000 0 150[U 130[U
4-Nitrophenol UG/KG 0 0% 0 29 360|U 300]U
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Table A-1

Analytical Data for Surface Scil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0DG-$S-08 $45-0DG-88-09 $45-ODG-SS-10 $45-0DH-10-01 S$45-ODH-1-01 $45-ODH-11-01
Matrix SOIL SOl SOIL SOIL SOIL SOIL
Sample ID 0.5 45-FS-55-10008-0-0.5 45-F§-85-10009-0-0.5 45-FS-§8-10010-0-0.5 S§45-ODH-10-01 5$45-0DH-1-01 S§45-ODH-11-01
Sample Depth Interval (FT) 0-0.5 0-0.5 0-05 0.2-0.6 0.2-06 0.2-0.6
Sample Date 5/30/2018 5/30/2018 5/30/2018 3/12/2010 3/12/2010 3/12/2010
QC Type SA SA SA SA SA SA
Study ID 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates OD Initia! Invest OD Initial Invest, OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
. 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Numof | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value[Qual Value|Qual Value|Qual Value|Qual Value|Qual Value{Qual
Acenaphthene UG/KG 0 0% 0 29 500,000 0 360,000 0 75|U 63]U
Acenaphthylene UG/KG 30 J $845-5 10/25/1993 3% 1 29 500,000 0 80jU 68|U
Anthracene UG/KG 18 J S$545-5 10/25/1993 3% 1 29 500,000 0 1,800,000 0 96|U 81U
Benzo(a)anthracene UGIKG 50 J S§545-5 10/25/1993 10% 3 28 5,600 0 1,100 1] 99U 83y
Benzo(a)pyrene UG/KG 82 J S$845-5 10/25/1993 10% 3 29 1,000 0 110 0 110[U 90jU
Benzo(b)fluoranthene UG/KG 55 J §545-5 10/25/1993 14% 4 29 5,600 0 1,100 0 150{U 130|U
Benzo(ghi)perylene UGIKG 39 J S§845-5 10/25/1993 7% 2 29 500,000 0 120]UJ 100|UJ
Benzo(k)fluoranthene UG/KG 58 J S$S45-5 10/25/1993 7% 2 29 56,000 0 11,000 Q 95U 80jU
Bis(2-Chloroethoxy)methane UG/KG 0 0% 1) 29 19,000 0 110U 93|U
Bis(2-Chloroethyi)ether UG/KG 0 0% 0 29 230 0 93jU 78|U
Bis(2~-Chloroisopropyljether UG/KG 0 0% 0 19 310,000 0 100{U 86U
Bis(2-Ethylhexyl)phthalate UGIKG| 740 55455 10/25/1993 24% 7 29 39,000 0 110[U 95U
Butylbenzylphthalate UG/KG 0 % 0 29 110|U 90|V
Carbazole UG/KG 0 0% [] 29 130jU 110JU
Chrysene UG/KG 130 J $45-ODH-8-01 3/12/2010 24% 7 29 56,000 0 110,000 0 110|U 92|U
Dibenz(a,h)anthracene UGIKG 0 0% 0 29 560 0 110 0 150|U 120{U
Dibenzofuran UG/KG 0 0% 0 29 350,000 0 7,300 0 91|V 78|V
Diethyl phthalate UG/KG 0 0% 0 29 5,100,000 0 92{U 78|U
Dimethylphthalate UGIKG 0 0% 0 29 90[U 76|U
Di-n-butylphthalate UG/KG| 2,600 S45-TP-4-01 3/12/2010 21% 6 29 630,000 0 120U 98juU
Di-n-octylphthalate UGIKG 0 0% 0 29 63,000 0 240U 200(Y
Fluoranthene UG/KG 66 J $845-5 10/25/1993 21% 6 29 500,000 0 240,000 0 120U 100|U
Fluorene UGIKG 0 0% 0 29 500,000 0 240,000 0 93|U 78|U
Hexachlorobenzene UGIKG 110 J 545-TP-3-01 3/12/2010 21% 6 29 6,000 0 210 0 94U 79{U
Hexachlorobutadiene UG/KG 0 0% 0 29 1,200 0 95|U 80jU
Hexachlorocyclopentadiene UG/KG 0 0% 0 29 180 0 94\U 78|V
Hexachloroethane UG/KG 21 J $55845-6 10/25/1993 3% 1 29 1,800 0 110|U 93|U
Indeno(1,2,3-cd)pyrene UGIKG 52 J S$545-5 10/25/1993 3% 1 29 5,600 0 1,100 0 140U 120U
Isophorone UG/KG 0 0% 0 29 570,000 0 86|U 73jU
Naphthalene UG/KG 21 J $545-5 10/25/1993 3% 1 29 500,000 0 3,800 0 100{U 84|U
Nitrobenzene UG/KG 0 9% [i] 29 5,100 [ 100/U 88/U
N-Nitroso-di-n-propylamine UGIKG 0 0% 0 10 78 0
N-Nitrosodiphenylamine UG/KG 320 J $45-TP-4-01 3/12/2010 10% 3 29 110,000 0 3104 210jU
N-Nitrosodipropylamine UG/KG 0 0% 0 19 95U 80|U
Pentachlorophenol UG/KG 0 0% 0 29 6,700 0 1,000 0 270|UJ 230[{UJ
Phenanthrene UG/KG 38 J S$845-5 10/25/1993 14% 4 29 500,000 0 95U 80|U
Phenol UG/KG 0 0% 0 29 500,000 0 1,900,000 0 180[U 150U
Pyrene UG/KG 100 J S5845-5 10/25/1993 21% 6 29 500,000 0 180,000 0 120{U 98)U
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Table A-1
Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45] SEAD-45 SEAD-45 SEADA45
Loc ID $45-0DG-SS-08 845-0ODG-§S-09 545-0DG-SS-10] $45-ODH-10-01 $45-0DH-1-01 $45-0ODH-11-01
Matrix SOIL SOIL SOIL| SOIL SOIL SOIL
Sample ID 10.5 45-F§-§5-10008-0-0.5 45-F$-§5-10009-0-0.5 45-FS-§S-10010-0-0.5 S$45-0DH-10-01 $45-0DH-1-01 S§45-ODH-11-01
Sample Depth Interval (FT) 0-0.5 0-0.5 0-0.5 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 5/30/2018 5/30/2018 5/30/2018 3/12/2010 3/12/2010 3/12/2010
QC Type SA SA SA SA SA SA
Study ID 2018 Perchiorates 2018 Perchlorates 2018 Perchlorates OD Initial Invest OD Initial Invest QD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
Criteria 2018-05 RSL Residential
NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value|Qual ValuejQual Value|Qual Value|Qual Value|Qual Value|Qual
Pesticides
4,4-DDD UG/KG 24 JN $45-TP-2-01 3/12/2010 11% 2 19 92,000 0 190 0 0.23{U 0.23{U
4,4'-DDE UG/KG 2 J $45-ODH-19-01 3/12/2010 84% 16 19 62,000 0 2,000 0 0.82|J 1.3)J
4,4'-DDT UG/KG 22 JN $45-TP-2-01 3/12/2010 68% 13 19 47,000 [{] 1,900 0 0.87|4 1.3{UN
Aldrin UG/KG 0 0% 0 19 680 0 39 0 0.33|U 0.32|U
Alpha-BHC UG/KG 0 0% 0 19 3,400 0 86 0 04|U 0.39|U
Alpha-Chlordane UG/KG 0.59 J $45-TP-1-01 3/12/2010 5% 1 19 24,000 0 0.24|U 0.24|U
Beta-BHC UG/KG 0 0% 0 19 3,000 0 300 0 0.38[U 0.38|U
Delta-BHC UG/KG 0 0% 0 19 500,000 0 0.37{uU 0.37|U
Dieldrin UG/KG 1.2 J S$45-TP-2-01 3/12/2010 58% 11 19 1,400 0 34 0 0.77)J (E}
Endosulfan | UG/KG 55 J S45-R5-04 3/16/2010 79% 15 19 200,000 0 0.791J 32|JUN
Endosulfan 1l UG/KG 0.88 JN $45-0ODH-19-01 3/12/2010 5% 1 19 200,000 0 0.4|Ud 0.39|uJ
Endosulfan sulfate UG/KG 0 0% 0 19 200,000 0 0.68|U 0.67|U
Endrin UG/KG 3.6 J $45-TP-2-01 3/12/2010 5% 1 19 89,000 0 1,900 0 0.99|U 0.98|U
Endrin aldehyde UGIKG 0 0% 0 19 0.57|U 0.56|U
Endrin ketone UG/KG| 0.58 J S$45-ODH-11-01 3/12/2010 5% 1 19 0.46|U 0.58]4
Gamma-BHC/Lindane UG/KG 0 0% 0 19 9,200 0 570 0 0.31]u 0.31|U
Gamma-Chlordane UG/KG 11 J $45-TP-2-01 3/12/2010 16% 3 19 0.27|U 0.26|U
Heptachlor UG/KG 0 0% 0 19 15,000 0 130 0 0.34|U 0.33]U
Heptachlor epoxide UG/KG 0 0% 0 19 70 0 0.26|U 0.25|U
Methaxychior UGIKG 45 $§45-0DH-4-01 3/12/2010 5% 1 18 32,000 0 0.58(U 0.57/V
Toxaphene UG/KG 0 0% 0 19 490 0 8.2|U 8|U
PCBs
4,4'-DDD UG/KG 0 0% 0 9 92,000 0 190 0
4.4'-DDE UG/KG 4.2 J $545-6 10/25/1993 40% 4 10 62,000 0 2,000 0
4.4-DDT UG/KG 3.4 J §845-5 10/25/1993 22% 2 9 47,000 0 1,900 0
Aldrin UG/KG 0 0% 0 9 680 0 39 0
Alpha-BHC UG/KG 0 0% 0 9 3,400 ] 86 0
Alpha-Chlordane UG/KG 2 J §845-6 10/25/1993 33% 3 9 24,000 0
Aroclor-1016 UG/KG 0 0% 0 28 1,000 0 410 0 7|U 6.9|U
Aroclor-1221 UG/IKG 0 0% 0 28 1,000 0 200 0 16U 16U
Aroclor-1232 UG/KG 0 0% 0 28 1,000 i} 170 0 11U 11U
Aroclor-1242 UG/KG 0 0% 0 28 1,000 0 230 0 6.8|U 6.7|U
Aroclor-1248 UG/KKG 0 0% 0 28 1,000 0 230 0 74U 71U
Aroclor-1254 UG/KG| 2,000 545-0DH-4-01 3/12/2010 7% 2 28 1,000 1 120 1 55U 54U
Aroclor-1260 UG/KG 0 0% 0 28 1,000 0 240 0 7Y 6.9|U
Beta-BHC UG/KG 0 0% 0 9 3,000 0 300 0
Delta-BHC UG/KG 4] 0% [4] 9 500,000 a
Dieldrin UG/KG 3.2 J $845-6 10/25/1993 22% 2 9 1,400 0 34 [
Endosulfan | UG/KG 1.8 J 5545-5 10/25/1993 20% 2 10 200,000 0
Endosulfan Il UG/KG 0 0% 0 9 200,000 0
Endosulfan sulfate UG/KG 0 0% 0 9 200,000 0
Endrin UG/KG 0 0% 0 9 89,000 0 1,900 0
Endrin aldehyde UG/KG 0 0% 0 9
Endrin ketone UG/KG 0 0% 0 9
Gamma-BHC/Lindane UG/KG 0 0% 0 9 9,200 0 570 0
Gamma-Chlordane UG/KG 0 0% 0 9
Heptachlor UGKG 0 0% 0 9 15,000 0 130 0
Heptachlor epoxide UG/KG 0 0% 0 9 70 0
Methoxychlor UG/KG 0 0% 0 9 32,000 0
Toxaphene UG/KG 0 0% 0 9 490 0
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45, SEAD-45
Loc ID $45-0DG-SS-08 $45-0DG-S8-09 $45-0DG-SS8-10 $45-ODH-10-01 $45-ODH-1-01 S45-ODH-11-01
Matrix SOl SOIL SOIL. SOIL SOIL SOIL
Sample ID j0.5 45-FS-S5-10008-0-0.5 45-FS-$S-10008-0-0.5 45-FS-85-10010-0-0.5 S545-ODH-10-01 $45-ODH-1-01 $45-ODH-11-01
Sample Depth Interval (FT) 0-0.5 0-0.5 0-0.5 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 5/30/2018 5/30/2018 5/30/2018 3/12/2010 3/12/2010 3/12/2010
QC Type SA SA SA SA SA SA
Study ID 2018 Perchlorates 2018 Perchlorates 2018 Perchlorates OD Initial Invest OD initial invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value|Qual Value|Qual Value|Qual Value|Qual ValuejQual Value|Qual
Inorganics —
Aluminum MG/KG|[ 27,900 $45-R5-08 3/16/2010 100% 76 76 7,700 75 18,000 18,100 17,800
Antimony MG/KG 3.1 $45-R5-02 3/16/2010 32% 24 76 31 0 0.13{UJ 0.16[J 0.2|UJ
Arsenic MG/KG 12.6 J $45-ODH-4-01 3/12/2010 100% 76 76 16 0 0.68 76 5|J 5.11d 8.6(J
Barium MG/KG 365 $§545-8 10/25/1993 100% 76 76 400 Q 1,500 Q 195 186 183
Beryllium MG/KG 1.2 J $45-R5-08 3/16/2010 97% 74 76 590 0 16 0 0.8 0.85] 0.79
Cadmium MG/KG] 1,100 $45-ODH-4-01 3/12/2010 78% 59 76 9.3 6 71 30 8.1 7 2386
Calcium MG/KG| 193,000 S45-R4-04 4/1/2010 99% 75 76 24,400 27,800 23,200
Chromium MG/KG 446 $45-ODH-11-01 3/12/2010 100% 76 76 1,500 0 28.1 28.5 446
Cobalt MG/KG 26.8 J S545-R15-01 3/15/2010 100% 76 76 2.3 76 13.5! 11.2] 13.1
Copper MG/KG] 4,180 S$45-0DH-6-01 3/12/2010 100% 76 76 270 39 310 36 448 436 1,060
Cyanide MG/KG 0 0% 0 10 27 0 2.3 0
Iron MG/KG| 118,000 545-0DH-4-01 3/12/2010 100% 76 76 5,500 76 25 800 27,200 53,100
Lead MG/KG 998 J $45-R5-08 3/16/2010 100% 76 76 1,000 0 400 1 62.6 55.6 64
IMagnesium MG/KG| 15,000 $45-R4-04 4/1/2010 100% 76 76 6,780 7,140 7.040
Manganese MG/KG]| 5,040 J §45-R15-01 3/15/2010 100% 76 76 10,000 0 180 76 742 581 799
|Mercury MG/KG 7 545-TP-3-01 3/12/2010 98% 75 76 2.8 33 1.1 49 3.8 4 4.5
Nickel MG/KG 59.3 $45-0DH-11-01 3/12/2010 100% 71 71 310 0 150 0 38.5] 37.3 56.3
Potassium MG/KG| 4,880 J $45-R5-08 3/16/2010 100% 55 55 2,760|R 3,400|R 2,880|R
Selenium MG/KG 0.92 J $45-R10-07 3/16/2010 4% 3 76 1,500 0 39 0 0.29|U 0.25|U 0.44|U
Silver MG/KG 205 $45-ODH-4-01 3/12/2010 62% 47 76 1,500 0 39 1 3.6 3.8 5
Sodium MG/KG 211 $45-TP-3-01 3/12/201Q 79% 60 76 106]J 131]J 112]J
Thallium MG/KG 0.27 J $45-TP-1-01 3/12/2010 5% 4 76 0.078 4 0.12jU 0.231J 0.19jU
Vanadium MG/KG 41.9 J $45-R15-02 3/16/2010 100% 76 76 38 2 29.2 314 30.6
Zinc MG/KG| 1,350 $45-R1-02 4/1/2010 100% 71 71 10,000 0 2,300 0 359 327 421
Wet Chemistry
Perchlorate UG/KG 8.2 $45-0ODG-S8-06 5/30/2018 80% 8 10 5,500 0 0.27J 0.26|J 0.25(J
Footnote:
1) All historical data collected prior to 2013 are reported as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been
averaged.

3} NLE = no limit established.

4) ND = not detected in any background sample, no background concentration available.

5) Bold chemical dectection

6) SS = Site Specific action level, see "Specific Chemical Class (or Parameter)" footnote for details.
f [ 1

[ [
7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.

blank] = detect, i.e. detected chemical result value. E (or ER) = Estimated result.

B =Compound detected in the sample at a concentration less D = Results from dilution of sample.
than or equal to 5 times (10 times for common lab contaminants})
the blank concentration.

R = Rejecied, data validation refected the results. J-DL = Elevated sample detection limit due to difficult sample matrix.

U = non-detect, i.e. not detected at or above this value. N = Tentatively identified compound, estimated concentration.

U-DL = Elevated sample detection limit due to difficult sample

matrix. meeting certain analyte-specific QC criteria.

UJ=The compound was not detected: however, the results is estimated because of discrepancies in

U-ND = Analyte not detected in sample, but no detection or
reporting limit provided.

J+ = The result is an estimated quantity, but the result may be biased high.

J = estimated detected value due to a concetration below the
reporting limit or due to discrepancies in meeting certain analyte-
specific quality control.

J- = The result is an estimated quantity, but the result may be biased low.

I [ T I
8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented
in this table.
1 | 1 ] 1 ]

9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.

- Celi Bold values represent a resuits that is above the NYS SCO Commercial Use value.

- Bold & Shade values represent a results that is above the USEPA 2018-05 RSL Residential Soil (HQ=0.1). i
- Cell Shade values represent a result that is above both the NYS SCO Commercial Use and USEPA RSL Residential Soil (HQ=0.1),
2018-05. b

I I I
10) Criteria action level source document and web address.

- The NYS SCO Commercial Use values were obtained from the NYSDEC Sail Cleanup Objsctives.

2 117e6e0f3457viewT
nTypes=! oryPageltem&contexiData=({sc Default

- The 2018-05 USEPA RSL Residential Soil (HQ=0.1) refers to the EPA's Regional Screening Levels (HQ=0.1)
hitps.:(fwww.epa. reening-levels-rsis-generic-labl
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0DH-12-01 $45-0DH-13-01 $45-ODH-14-01 $45-0DH-15-01 $45-ODH-16-01 S$45-ODH-17-01 $45-ODH-18-01
Matrix —1 SOIL SOl SO SOIL SOIL SOIL SOIL
Sample ID $45-ODH-12-01 $45-0DH-13-01 $45-0DH-14-01 $45-0DH-15-01 $45-0DH-16-01 S$45-ODH-17-01 $45-ODH-18-01
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/112/2010 3/12/2010 311212010 3/12/2010 3/42/2010 3/12/2010 3/12/2010
QcC Type SA SA SA sA | SA SA SA|
Study 1D QD Initial Invest OD Initial Invest QD Initial Invest QD Initial Invest QD Initial Invest QD Initial Invest OD Initial lnvest
Sample Round |
Filtered Total Total Total Total Totai Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual Value!Qual Value
Volatile Organic Compounds
1,1,1-Trichloroethane UG/KG 0 T’ 0% 0 10 500,000 0 810,000 0
1,1,2,2-Tetrachloroethane UG/KG Y] 0% 0 10 600 § 0
1,1,2-Trichloroethane UG/KG 0 0% 0 10 150 0 r—
1,1-Dichloroethane UG/KG 0 0% 0 10 240,000 0 3,600 0
1,1-Dichioroethene UG/KG 0 B 0% 0 10 500,000 0 23,000 0 I
1,2-Dichloroethane UG/KG 0 0% 0 10 30,000 4] 460 0
1,2-Dichioroethene (total) UG/KG 0 0% 0 10 500,000 g
1,2-Dichloropropane UG/KG 9 0% 0 10 1,600 0
Acetone UG/KG 0 0% 0 10 500,000 0 6,100,000 0 I
Benzene UG/KG 0 }» 0% 0 10 44,000 0 1,200 0
Bromodichloromethane UG/KG 0 0% 0 10 290 0
Bromoaform UG/KG 0 0% [} 10 19,000 0 | B
Carbon disulfide UG/KG 0 0% 0 10 77,000 0
Carbon tstrachloride UG/KG 9 0% 0 10 22,000 0 650 0
Chlorobenzene UG/KG 0 0% 0 10 500,000 0 28,000 0
Chlorodibromomethane UG/KG 0 0% Y] 10 8,300 0
Chioroethane UG/KG 0 % 0 10 1,400,000 0
Chloroform UG/KG 0 0% 0 10 350,000 0 320 0
Cis-1,3-Dichloropropene UG/KG ] 0% 0 10
Ethyl benzene UG/KG 0 0% 0 10 390,000 0 5,800 0
Methy! bromide UGIKG 0 0% 0 10 680 0
Methyi butyl ketone UG/KG 0 0% 0 10
Methyl chloride UG/KG 0 0% 0 10 11,000 [} ]
Methyi ethyl ketone UG/KG 0 | 0% [\ 10 500,000 0 2,700,000 0
Methyl isobutyl ketone UG/KG 0 0% 0 10 3,300,000 0
Methylene chloride UG/KG 0 0% 0 10 500,000 0 35,000 0 I
Styrene UG/KG 0 0% 0 10 600,000 0
Tetrachlorosthene UG/KG 0 0% 0 10 150,000 0 8,100 i} ]
Toluene UGKG Q 0% 0 10 500,000 0 490,000 0
Total Xylenes UG/KG 0 0% 0 10 500,000 0 58,000 0
Trans-1,3-Dichloropropene UG/KG 0 0% 0 10
Trichloroethene UG/KG 0 0% 0 10 200,000 0 410 0
Vinyl chloride UG/KG 0 0% 0 10 13,000 0 59 0
Herbicides
2,457 UG/KG 0 0% 0 29 63,000 0 4 19|U | 18{U
2,4,5-TP/Silvex UG/KG 0 0% 0 29 500,000 0 51,000 0 15|U 14]U
2,4-D UG/KG 0 0% 0 29 70,000 0 38U [ 36U
2,4-DB UG/KG 0 0% 0 29 190,000 0 28U | 26{U
Dalapon UG/KG 0 0% [¢) 29 190,000 0 97lu [ 9.4/U
Dicamba UG/KG 0 0% 0 29 190,000 0 13lu” | 12]U
Dichloroprop UG/KG 0 0% 0 29 22[U 21U
Dinoseb UG/KG 0 0% 0 29 6,300 0 3ju | 2.9|U ]
MCPA UG/KG| 9,400 5545-1 10/25/1993 7% 2 29 3,200 2 2,700[U 2.600]U
MCPP UG/KG 0 0% 0 29 6,300 0 2,600{U k 1 2,500(U
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Table A-1

Analyticai Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID 5$45-ODH-12-01 $45-ODH-13-01 $45-ODH-14-01 $45-ODH-15-01 S$45-QDH-16-01 $45-0DH-17-01 $45-0DH-18-01
Matrix SOIL SOIL SOIL SOIL SO SOIL SOIL
Sample ID $45-0DH-12-01 $45-ODH-13-01 545-0ODH-14-01 S$45-0ODH-15-01 S$45-ODH-16-01 S§45-ODH-17-01 $45-0ODH-18-01
Sampie Depth interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010
QC Type SA SA SA SA SA SA SA
|Study ID OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total Total
. 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Delects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual Value!
Explosives
1,3,5-Trinitrobenzene UG/KG 120 J $S45-6 10/25/1993 56% 23 41 220,000 0 70|J 51(d 120(U 54N 53[JN 64[JN 120
1.3-Dinitrobenzene UG/KG 0 0% 0 4 630 0 7|1U 7.2|U 7.8|U 7.1V 6.5|U 6.7(U 7.4
2,4,6-Trinitrotoluene UG/KG| 1,400 J 55459 10/25/1993 78% 32 M 3,600 0 48[JN 40(J 55(JN 44|IN 41{JIN 42|JN 62
2,4-Dinitrotoluene UG/KG| 1,100 $45-ODH-18-01 3/12/2010 76% 31 M 1,700 0 100]J 110|J 92(J 220 110 9614 1,100
2,6-Dinitrotoluene UG/KG 0 0% 0 41 360 0 30U 31U 34|y 31{u 28|U 29|U 32
2-amino-4,6-Dinitrotoluene UG/KG 590 §545-6 10/25/1993 73% 30 41 15,000 0 190)J 120 200/JN 1501J 160]J 150(J 160
2-Nitrotoluene UG/KG 0 0% 0 31 3,200 0 13U 14|U 15|U 14]U 12|V 13|V 14
3.5-Dinitroaniline UG/KG 0 0% 0 31 4{u 4.1|U 4.4|V 41U 37|V 3.8{U 4.2
3-Nitrotoluene UG/KG 0 0% 0 31 630 0 8.8|UJ 9.2|W) 9.9|UJ e] [VA] 8.2iUJ 8.6|UJ 9.4
4-amino-2,6-Dinitrotoluene UG/KG 500 $45-TP-3-01 3/12/2010 66% 27 M 15,000 0 150[J 120 190}J 160[J 180 160 120
4-Nitrotoluene UG/KG 0 0% 0 31 25,000 0 30U 31U 34|U 31U 28|U 29|V 32
JN S$45-0DH-14-01 3/12/2010
HMX UGKG| 190 545-ODH-9-01 31212010 63% 2 41 390,000 0 100} o 190N i ‘oo 100} 87
Nitrobenzene UG/KG 0 0% 0 31 5,100 0 25|U 26|U 28|U 25|U 231U 24U 26
Nitroglycerine UG/KG| 1,500 J 5$45-ODH-19-01 3/12/2010 3% 1 31 630 1 140|U 140|U 160[U 140|U 130[U 130U 150
Pentaerythritol Tetranitrate UG/KG 0 | 0% 0 31 13,000 0 270]U 280[U 300}U 270]U 250|U 260[{U 280
RDX UG/KG| 5,800 J $845-9 10/25/1993 80% 33 41 6,100 0 2904 130[JN 350[JN 180 230 180 160
Tetryl UG/KG 330 S$545-6 10/25/1993 7% 3 M 16,000 0 6.1|U 6.3]U 6.8{U 6.2|U 5.6|U 59|U 6.5
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene UG/KG 0 0% 0 29 5,800 0 a1y 89iu
1,2-Dichlorobenzene UG/KG 0 0% 0 29 500,000 0 180,000 0 99|y 97(U —‘
1,3-Dichlorobenzene UG/KG 0 0% 0 29 280,000 0 88U 86|U
1,4-Dichlorobenzene UG/KG 0 0% 0 29 130,000 0 2,600 0 97U 94(U
2,2"-oxybis(1-Chloropropane} UG/KG 0 0% 0 10
2,4,5-Trichlorophenol UG/KG 0 0% 0 29 630,000 0 170|V 170(U
2,4,6-Trichlorophenol UG/KG 0 0% 0 29 6,300 b 0 170|U 170|U
2,4-Dichlorophenol UG/KG 0 0% 0 29 | 19,000 0 170{U 160(U
2,4-Dimethylphenol UG/KG 0 0% 0 29 130,000 0 190|U 180|U
2,4-Binitrophenol UG/KG 0 0% 0 29 13,000 0 420|U 410|U
2,4-Dinitrotoluene UG/KG| 2,500 S45-TP-4-01 3/12/2010 24% 7 29 1,700 1 96{U 260]J
2,6-Dinitrotoluene UG/KG 4 J S5545-6 10/25/1993 3% 1 29 360 0 89|y 87(u
2-Chloronaphthalene UG/KG 0 0% 0 29 480,000 0 98jU 96iU
2-Chiorophenol UGIKG 0 0% 0 29 39,000 0 180|U 180|U
2-Methylnaphthalene UG/KG 0 0% 0 29 24,000 0 100U 100|U
2-Methylphenol UG/KG 0 0% 0 29 500,000 0 320,000 0 220|U 220{U
2-Nitroaniline UG/KG 0 0% 0 29 63,000 0 84U 82|u
2-Nitrophenol UG/KG 0 0% 0 29 190[U 1801V
3 or 4-Methylphenol UG/KG 0 0% 0 19 210|U 200/U
3,3-Dichlorobenzidine UGKG 0 0% 0 29 1,200 0 130|U 120|U
3-Nitroaniling UGIKG 0 0% 0 29 100]U 100{U
4,6-Dinitro-2-methylphenol UG/KG 0 0% 0 29 510 0 380jU 370|U
4-Bromophenyl phenyl sther UG/KG 0 0% 0 29 96|U 93jU
4-Chloro-3-methylpheno! UG/KG 0 0% 0 29 630,000 0 180|U 180|U
4-Chloroaniling UG/KKG 0 0% 0 29 2,700 0 130(|U 130(U
4-Chlorophenyl phenyl ether UG/KG 0 0% 0 29 88{U 86U
4-Methylphenol UGIKG 0 0% 0 10 500,000 0 630,000 0
4-Nitroaniline UG/KG 0 0% 0 29 25,000 [1] 150,V 1501V
4-Nitrophenol UG/KG 0 0% 0 29 350|U 340|U
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Table A-1

Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0DH-12-01 $45-0ODH-13-01 $45-0ODH-14-01 545-ODH-15-01 S$45-ODH-16-01 $45-ODH-17-01 §45-0DH-18-01
Matrix SOIL SOL SO SO SO SOl SOIL
Sample ID $45-0DH-12-01 S45-0DH-13-01 $545-0DH-14-01 S545-0DH-15-01 $45-0ODH-16-01 $45-0DH-17-01 $45-0DH-18-01
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6{ 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010] 3/12/2010 3/12/2010 3/12/2010
QC Type SA SA SA SA SA SA SA
Study ID OD Initial Invest OD Initial Invest QD Initial Invest QD lInitial Invest OD Initial Invest OD Initial Invest OD Initia! Invest
Sample Round
Filtered Total Total Total Total Tota! Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency { Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value|Qual Value|Qual Value|Quat Value|Qual Value|Qual Value
Acenaphthene UG/KG 0 0% 0 29 500,000 0 360,000 0 73|V 71|u
Acenaphthylene UG/KG 30 J $845-5 10/25/1993 3% 1 29 500,000 0 79|U 77U
Anthracene UG/KG 18 J S$845-5 10/25/1993 3% 1 29 500,000 0 1,800,000 0 95|U 92|U
Benzo{a)anthracene UGIKG 50 J $845-5 10/25/1993 10% 3 29 5,600 0 1,100 0 97|U 94U
Benzo(a)pyrene UG/KG 82 J $545-5 10/25/1993 10% 3 29 1,000 0 110 0 100[U 100U
Benzo(b)fluoranthene UG/KG 55 J §$845-5 10/25/1893 14% 4 29 5,600 0 1,100 0 150[U 150|U
Benzo(ghi)perylene UG/KG 39 J §845-5 10/25/1993 7% 2 29 500,000 0 120]{UJ 110{UJ
Benzo(k)fluoranthene UG/KG 58 J $845-5 10/25/1993 7% 2 29 56,000 0 11,000 0 94U 91|uU
Bis(2-Chloroethoxy)methane UG/KG 0 0% 0 28 19,000 0 110|U 100U
Bis(2-Chloroethyl)ether UGIKG 0 0% 0 29 230 0 91iu 89|U
Bis({2-Chloroisopropyljether UG/KG 0 0% 0 19 310,000 0 100[U 98|U
Bis(2-Ethylhexyl)phthalate UG/KG 740 8545-5 10/25/1993 24% 7 29 39,000 0 110U 110[U
Butylbenzylphthalate UGKG Q 0% 0 29 100U 100{U
Carbazole UG/KG [ 0% 0 29 120(U 120U
Chrysene UG/KG 130 J $45-0ODH-8-01 3/12/2010 24% 7 29 56,000 0 110,000 0 110|U 100{U
Dibenz(a,h)anthracene UG/KG 0 0% 0 29 560 0 110 0 1401V 140|U
Dibenzofuran UG/KG 0 0% 0 29 350,000 0 7,300 0 89y 87|y
Diethyl phthalate UG/KG 0 0% 0 29 5,100,000 0 90[U 88U
Dimethylphthalate UG/KG 0 0% 0 29 88{U 86|U
Di-n-butylphthalate UG/KG| 2,600 §45-TP4-01 3/12/2010 21% 6 29 630,000 0 110{U 330[J
Di-n-octyiphthalate UG/KG Q 0% 0 29 63,000 0 240|U 230|U
Fluoranthene UG/KG 66 J $845-5 10/25/1993 21% 6 29 500,000 0 240,000 0 120[U 120|U
Fluorene UG/KG 0 0% 0 29 500,000 0 240,000 0 9y 89U
Hexachlorobenzene UG/KG 110 J $45-TP-3-01 3/12/2010 21% 6 29 6,000 0 210 0 92|U 90U
Hexachlorobutadiene UG/KG 0 0% 0 29 1,200 0 94{U 91|u
Hexachlorocyclopentadiene UG/KG 0 0% 0 29 180 (] 92U 90|U
Hexachloroethane UG/KG 21 J 5545-6 10/25/1993 3% 1 29 1,800 0 110{U 100[U
Indeno(1,2,3-cd)pyrene UG/KG 52 J S$545-5 10/25/1993 3% 1 29 5,600 0 1,100 0 140[U 130(U
Isophorone UG/KG 0 0% 0 29 570,000 0 84|V 82|U
Naphthalene UGIKG 21 J $845-5 10/25/1993 3% 1 29 500,000 Q 3,800 ) 98Iy g6|U
Nitrobenzene UG/KG 0 0% 0 29 5,100 0 100|U 100|U
N-Nitroso-di-n-propylamine UG/KG 0 0% 0 10 78 0
N-Nitrosodiphenylamine UG/KG 320 J $45-TP-4-01 3/12/2010 10% 3 29 110,000 0 250{U 240|U
N-Nitrosodipropylamine UG/KG 0 0% 0 19 94(U 91|u
Pentachlorophenol UG/KG 0 0% 0 29 6,700 0 1,000 0 270(UJ 260{UJ
Phenanthrene UG/KG 38 J $845-5 10/25/1993 14% 4 29 500,000 0 94U 91U
Phenol UG/KG 0 0% 0 29 500,000 0 1,900,000 0 180|U 170|U
Pyrene UG/KG 100 J $845-5 10/25/1993 21% <] 29 500,000 0 180,000 0 110{U 110]U
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0ODH-19-01 $45-ODH-19-01 $45-0DH-20-01 $45-ODH-2-01 S$45-ODH-3-01 $45-ODH-4-01
Matrix SOIL SOIL SOIL SO SOIL SOIL
Sample ID $45-0DH-19-01 $45-0DH-19-01D S$45-ODH-20-01 545-ODH-2-01 $45-ODH-3-01 S$45-ODH-4-01
Sample Depth Interval (FT) 0.2-0.6 0.20.6 0.2-0.6 0.2-0.6 0.2-06 0.2-06
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/M12/2010 3/12/2010
QC Type SA DU SA SA SA SA
Study ID OD Initial Invest OD Initial Invest QD Initial invest OD Initial Invest OD lInitial Invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc 1D Sample Date | of Detects | Detects | Analyses | Action Leve! Above Action Level Above Qua! Value|Qual Value)Qual ValuejQual Value)Qual Value|Qual Vaiue|Qual
Volatile Organic Compounds
1,1,1-Trichloroethane UG/KG 0 0% 0 10 500,000 0 810,000 0
1,1,2,2-Tetrachloroethane UG/KG 0 0% 0 10 600 0
1,1,2-Trichloroethane UG/KG 0 0% 0 10 150 0
1,1-Dichloroethane UG/KG 0 0% 0 10 240,000 0 3,600 0
1,1-Dichloroethene UG/KG 0 0% 0 10 500,000 0 23,000 0
1,2-Dichlorosthane UG/KG 0 0% 0 10 30,000 9 460 0
1,2-Dichloroethene (total) UG/KG 0 0% 0 10 500,000 0
4,2-Dichloropropane UG/KG [ 0% 0 10 1,600 0
Acetone UG/KG 0 0% 0 10 500,000 0 6,100,000 0
Benzene UG/KG 0 0% 0 10 44,000 0 1,200 0
Bromodichloromethane UGIKG 0 0% 0 10 290 0
Bromoform UG/KG 0 0% 0 10 19,000 0
Carbon disulfide UG/KG 9 0% 0 10 77,000 0
Carbon tetrachloride UG/KG 0 0% 0 10 22,000 0 650 0
Chlorobenzene UG/KG 0 0% 0 10 500,000 0 28,000 4]
Chiorodibromomethane UGIKG [4] 0% 0 10 8,300 0
Chloroethane UGIKKG 0 0% 0 10 1,400,000 0
Chloroform UG/KG 0 0% 0 10 350,000 0 320 0
Cis-1,3-Dichloropropene UG/KG 0 0% 0 10
Ethyl benzene UG/KG 0 0% 0 10 390,000 0 5,800 0
Methyl bromide UG/KG 0 0% 0 10 680 0
Methyl butyl ketone UG/KG 0 0% 0 10
Methyl chloride UG/KG 0 0% 0 10 11,000 0
Methy! ethyl ketone UG/KG 0 0% 0 10 500,000 0 2,700,000 0
Methyl isobutyl ketone UG/KG 0 0% 0 10 3,300,000 0
Methylene chloride UG/KG 0 0% 0 10 500,000 0 35,000 0
Styrene UG/KG 0 0% 0 10 600,000 0
Tetrachloroethene UG/KG 0 0% 0 10 150,000 0 8,100 [
Toluene UG/KG 0 0% 0 10 500,000 0 490,000 0
Total Xylenes UG/KG 0 0% 0 10 500,000 0 58,000 0
Trans-1,3-Dichloropropene UG/KG 0 0% 0 10
Trichloroethene UG/KG 0 0% 0 10 200,000 0 410 0
Vinyl chioride UG/KG 0 0% ] 10 13,000 0 59 0
Herbicides
2,45-T UG/KG 0 0% 0 29 63,000 0 18U 18{U 17\U
2,4,5-TP/Silvex UG/KG 0 0% 0 29 500,000 0 51,000 0 14|V 14U 13|U
24-D UG/KG 0 0% 0 29 70,000 0 36{U 35|U 34U
2,4-DB UG/KG 0 0% 0 29 190,000 0 26|U 26|U 25|U
Dalapon UG/KG 0 0% 0 29 190,000 Q 9.2(U 9.1|U 8.7(U
Dicamba UG/KG 0 0% 0 29 180,000 0 12|U 12|U 12|U
Dichloroprop UG/KG 0 0% 0 29 21U 21|y 20{U
Dinoseb UG/KG 0 0% 0 29 6,300 0 29|U 2.8{U 2.7{U
MCPA UG/KG | 9,400 S$S45-1 10/25/1993 7% 2 29 3,200 2 2,600|U 2,600|U 2,400{U
MCPP UG/KG 0 0% 0 29 6,300 0 2,500(U 2,400|U 2,300{U
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Table A-1
Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-ODH-19-01 $45-ODH-19-01 $45-0DH-20-01 $45-ODH-2-01 S$45-0DH-3-01 $45-ODH-4-01
Matrix SOIL SOIL SOIL SOIL SOIL| SOIL
Sample ID $45-0DH-19-01 $45-0DH-19-01D $45-ODH-20-01 $45-ODH-2-01 S45-0ODH-3-01 $45-0ODH-4-01
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010
QC Type SA [»]V] SA SA SA SA
Study 1D OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest, QD Initial Invest OD Initial Invest
Sampie Round
Filtered Total Total Total Total Total Total
. 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects ]| Analyses | Action Level Above Action Level Above  |Qual Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual ValueQual
Explosives
1,3‘,)5-Trinitrobenzene UG/KG 120 J S$845-6 10/25/1993 56% 23 M 220,000 0 u 56|J 60[JN 100|U 79|UN 49[UN 62|JN
1,3-Dinitrobenzene UG/KG 0 0% 0 M 630 0 1] 7.3[U 6.5]U 6.5|U 6/U 6.1]U 7.5|U
2,4,6-Trinitrotoluene UG/KG| 1,400 J $545-9 10/25/1993 78% 32 a4 3,600 Q J 5914 50N 5114 291N 36]JN 4A5]JN
2,4-Dinitrotoluene UG/KG| 1,100 $45-ODH-18-01 3/12/2010 76% 31 41 1,700 i 150 100[J 220 99 120 83[J
2,6-Dinitrotoluene UG/KG 0 0% 4] M 360 0 U 32U 28|U 28|U 26U 281U 33jY
2-amino-4,6-Dinitrotoluene UG/KG 590 SS45-6 10/25/1993 73% 30 M 15,000 0 190(J 220 1304J 1301J 140 160{J
2-Nitrotoluene UGKG 0 0% 0 31 3,200 0 U 14|U 13|U 13U 12|y 12(U 14U
3,5-Dinitroaniline UG/KG 0 0% 0 31 4] 4.2|u 3.7\ 3.71U 3.4|U 3.5(U 43U
3-Nitrotoluene UG/KG 0 0% 0 31 630 0 uJ 9.3|UJ 8.3|uJ 8.3{U 7.7{UJ 7.8|UJ 9.6|UJ
4-amino-2,6-Dinitrotoluene UG/KG 500 $45-TP-3-01 3/12/2010 66% 27 a1 15,000 0 180 220 120 130 140 150]J
4-Nitrotoluene UG/KG 0 0% 0 31 25,000 0 U 32jU 28|U 28|U 26|U 26}V 33|V
JN S45-ODH-14-01 3/12/2010
HMX UGKG| 190 $45-0DH-9-01 3/12/2010 63% 2 41 390,000 I 1801 924 B8JN 1o 12004 110N
Nitrobenzene UG/KG 0 0% 0 31 5,100 0 U 26U 23jU 23jU 21U 22|U 27|1U
Nitroglycerine UG/KG| 1,500 J $45-0ODH-19-01 3/12/2010 3% 1 31 630 1 U 1,500[J 130U 130y 120V 120U 150|U
Pentaerythritol Tetranitrate UG/KG 0 0% 0 31 13,000 0 U 280[U 250|U 250U 230{U 240|U 290{U
RDX UG/KG| 5,800 J S$845-9 10/25/1993 80% 33 41 6,100 0 540(J 200]J 140 180 220 210
Tetryl UG/KG 330 $545-6 10/25/1983 7% 3 M 16,000 0 u 6.4{U 5.7|U 5.7|U 53|V 5.3|U 6.6]U
Semivolatiie Organic Compounds
1,2.4-Trichlorobenzene UG/KG 0 0% [1] 29 5,800 \] 941U 87|Y 93|u
1,2-Dichlorobenzene UG/KG 0 0% 0 29 500,000 0 180,000 0 100[U 94|U 100U
1.3-Dichlorobenzene UG/KG 0 0% 0 29 280,000 0 91U 84U 89U
1,4-Dichlorobenzene UG/KG 0 0% [ 29 130,000 0 2,600 0 100JU 92{U 98y
2,2"-oxybis{1-Chloropropane) UG/KG 0 0% 0 10
2,4,5-Trichlorophenol UG/KG 0 0% 0 29 630,000 0 180[U 170[U 180|U
2,4,6-Trichloropheno! UGKG 0 0% 0 29 6,300 0 180jU 170U 180|U
2,4-Dichlorophenol UGKG Q 0% 1] 29 19,000 0 180jU 160{U 170[U
2,4-Dimethylphenol UG/KG 0 0% 0 29 130,000 0 190|]U 180[U 190{U
2,4-Dinitrophenol UG/KG 0 0% 0 29 13,000 0 440U 400|U 430|U
2,4-Dinitrotoluene UG/KG| 2,500 S45-TP-4-01 3/12/2010 24% 7 29 1,700 1 280{J iy 97|U
2,6-Dinitrotoluene UG/KG 4 J $545-6 10/25/1993 3% 1 29 360 0 92U 8s|u 90{U
2-Chioronaphthalene UG/KG 0 0% 0 29 480,000 0 100U 93/u 100|U
2-Chlorophenol UG/KG 0 0% 0 29 39,000 0 190[U 180(U 190{U
2-Methyinaphthalene UG/KG 0 0% 0 29 24,000 0 110JU 99U 100U
2-Methylphenol UG/KG 0 0% 0 29 500,000 0 320,000 0 230U 210[U 230[U
2-Nitroaniline UG/KG 0 0% 0 29 63,000 0 88|U 80|U 86[U
2-Nitrophenol UG/KG 0 0% Q 29 1901V 1801U 190{U
3 or 4-Methylphenol UG/KG 0 0% 0 19 220/U 200U 210|U
3,3"-Dichlorobenzidine UG/KG 0 0% 0 29 1,200 0 130[U 120U 130U
3-Nitroaniline UG/KG 0 0% 0 29 110(U 100{U 11014
4,6-Dinitro-2-methylphenol UG/KG 0 0% 0 29 510 0 390{U 360|U 390|U
4-Bromophenyl! phenyl ether UG/KG 0 0% 0 29 99|U iU 97U
4-Chloro-3-methyiphenol UG/KG 0 0% 0 29 630,000 0 190|U 180[U 190{U
4-Chloroaniline UGKG 0 0% 0 29 2,700 0 140|U 130U 140|U
4-Chloropheny! phenyl ether UG/KG 0 0% 0 29 91|U 84U 89U
4-Methylphenol UG/KG 0 0% 0 10 500,000 0 630,000 0
4-Nitroaniline UG/KG 0 0% 0 29 25,000 Q 160{U 1401U 150|U
4-Nitrophenol UG/KG 0 0% 0 29 360|U 330]U 350[U
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0DH-19-01 $45-0DH-19-01 $45-ODH-20-01 $45-ODH-2-01 S$45-ODH-3-01 $45-ODH-4-01
Matrix SOIL SOIlL SOIL SOiL SOIL SOIL
Sample ID $45-0DH-19-01 $545-0DH-19-01D $45-ODH-20-01 $45-ODH-2-01 8$45-ODH-3-01 $45-ODH-4-01
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010
QC Type SA [s]¥] SA SA SA SA
Study ID OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest| OD Initial Invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value{Qual Value!Qual Value|Quali Value|Qual Value|Qual Value|Qual
Acenaphthene UG/KG 0 0% 0 29 500,000 0 360,000 0 76U 70{U 74U
Acenaphthylene UG/KG 30 J $S45-5 10/25/1993 3% 1 29 500,000 0 82|U 75|V 80U
Anthracene UG/KG 18 J $845-5 10/25/1993 3% 1 29 500,000 0 1,800,000 0 98U 90[U 96U
Benzo(a)anthracene UG/KG 50 J $845-5 10/25/1993 10% 3 29 5,600 0 1,100 0 100jU 92|y 98|U
Benzo(a)pyrene UG/KG 82 J SS455 10/25/1993 10% 3 29 1,000 0 110 0 110[U 100{U 110[U
Benzo{b)fluoranthene UG/KG 55 J S$845-5 10/25/1993 14% 4 29 5,600 0 1,100 0 160[U 140{U 150(U
Benzo{ghi)perylene UG/KG 39 J 5§845-5 10/25/1993 7% 2 29 500,000 0 120(Ud 110[UJ 120{UJ
Benzo(k)fluoranthene UG/KG 58 J $845-5 10/25/1993 7% 2 29 56,000 0 11,000 0 97(u 89U 95U
Bis(2-Chloroethoxy)methane UG/KG 0 0% 0 29 19,000 0 110{U 100|U 110{U
Bis(2-Chloroethyl)ether UG/KG 0 0% 0 28 230 0 941U 87jU 93|U
Bis(2-Chloroisopropyl)ether UGIKG 9 0% 4] 19 310,000 4] 100{U gslU j00jU
Bis(2-Ethylhexyl)phthalate UG/KG 740 $845-5 10/25/1993 24% 7 29 39,000 0 110[U 100|U 110[U
Butylbenzylphthalate UG/KG 0 0% 0 29 110|U 100|U 110U
Carbazole UG/KG 0 0% 4] 29 130U 120U 130U
Chrysene UGIKG 130 J $45-ODH-8-01 3/12/2010 24% 7 29 56,000 0 110,000 0 110U 100/U 110U
Dibenz(a,h)anthracene UG/KG 0 0% 0 29 560 0 110 0 150|U 140{U 150U
Dibenzofuran UG/KG 0 0% 0 29 350,000 0 7,300 0 92|U 85|u 90U
Diethyl phthalate UG/KG 0 0% 0 29 5,100,000 0 93U 86U 92U
Dimethylphthalate UG/KG 0 0% 0 29 91U 84|U 89ly
Di-n-butylphthalate UG/KG| 2,600 S45-TP-4-01 3/12/2010 21% 6 29 630,000 0 120U 110[U 120U
Di-n-octylphthalate UG/KG 0 0% 9 29 63,000 0 250]U 230[U 240|U
Fluoranthene UG/KG 66 J S$845-5 10/25/1993 21% 6 29 500,000 0 240,000 0 120U 110{U 120U
Fluorene UG/KG 0 0% 0 29 500,000 0 240,000 0 94|U 87|V 93U
Hexachlorobenzene UG/KG 110 J S45-TP-3-01 3/12/2010 21% 6 29 6,000 0 210 0 96{U 88|U 94iU
Hexachlorobutadiene UG/KG 0 0% 0 29 1,200 0 97U 89U 95U
Hexachlorocyclopentadiene UG/KG 0 0% 0 29 180 0 96|U 88U 94U
|Hexachloroethane UG/KG 21 J $§45-6 10/25/1993 3% 1 29 1,800 0 110[U 1001V 110[U
Indeno(1,2.3-cd)pyrene UG/KG 52 J 88455 10/25/1993 3% 1 29 5,600 4] 1,100 0 140{U 130U 140/U
Isophorone UG/KG 0 0% 0 29 570,000 0 88|U 80[U 86|V
Naphthalene UG/KG 21 J $845-5 10/25/1993 3% 1 29 500,000 0 3,800 0 100[U 93U 100{U
Nifrobenzene UG/KG 0 0% 0 29 5,100 0 110U 98U 100|U
N-Nitroso-di-n-propylamine UG/IKG 0 0% 0 10 78 0
N-Nitrosodiphenylamine UG/KG 320 J S45-TP-4-01 3/12/2010 10% 3 29 110,000 0 260|U 249|U 250|U
N-Nitrosodipropylamine UG/KG 0 0% 0 19 97|U 89U 95|U
Pentachlorophenol UG/KG 0 0% 0 29 6,700 0 1,000 0 280|UJ 250|UJ 270|UJ
Phenanthrene UG/KG 38 J $845-5 10/25/1993 14% 4 29 500,000 0 97|U 881U 95U
Phenol UG/KG 0 0% 0 29 500,000 0 1,800,000 0 180|U 170|U 180|U
Pyrene UG/KG 100 J $$45-5 10/25/1993 21% 6 28 500,000 0 180,000 0 120U | 110|U B 120(U
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEADH45 SEAD-45
Loc ID S545-0DH-19-01 $45-ODH-19-01 S45-ODH-20-01 $§45-0D4H-2-01 $45-O0DH-3-01 $45-ODH-4-01
Matrix SOIL SOIL SOIL SOIL SOIL SOIL
Sample iD $45-0DH-19-01 $45-ODH-19-01D $45-ODH-20-01 $45-ODH-2-01 $45-ODH-3-01 $45-ODH-4-01
Sample Depth interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.20.6 0.2-0.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010
QC Type SA bu SA SA| SA SA
Study ID 0D Initial Invest] OD Initial Invest OD Initial Invest| OD Initial Invest| OD Initial Invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
— 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value|Qual Value|Qual Value[Qual Value{Qual ValuelQual Value|Qual
Pesticides
4,4'-DDD UG/KG 24 JN 545-TP-2-01 3/12/2010 11% 2 19 92,000 0 190 0 1.4|J 0.22|1U 0.221U
4,4'-DDE UG/KG 2 J $45-ODH-18-01 3/12/2010 84% 16 19 62,000 0 2,000 0 2J 1.6[J 0.21]U
4,4'-DDT UG/KG 2.2 JN $45-TP-2-01 3/12/2010 68% 13 19 47,000 0 1,900 0 1.91J 1.2)J 0.34|U
Aldrin UG/KG 0 0% 0 19 680 0 39 0 0.33{U 0.31jU 0.31jU
Alpha-BHC UG/KG 0 0% 0 19 3,400 0 86 0 0.4|U 0.38{U 0.38{U
Alpha-Chlordane UGKG 0.59 J $45-TP-1-01 3/12/2010 5% 1 19 24,000 0 0.24|U 0.24{U 0.231U
Beta-BHC UG/KG 0 0% 0 19 3,000 0 300 0 0.39/U 0.37|U 0.36|U
Delta-BHC UG/KG 0 0% [\ 19 500,000 0 0.37|U 0.36]U 0.35|U
Dieldrin UG/KG 1.2 J 545-TP-2-01 3/12/2010 58% 11 19 1,400 0 34 0 0.26|U 0.25|U 0.24|U
Endosuifan | UG/KG 55 J 545-R5-04 3/16/2010 79% 15 19 200,000 0 1.6]J 1.2)J 0.26{UJ
Endosuifan Il UG/KG 0.88 JN 545-ODH-19-01 3/12/2010 5% 1 19 200,000 0 0.4|UJ 0.88JN 0.38]UJ
Endosulfan sulfate UG/KG 0 0% 0 19 200,000 0 0.68{U 0.65}U 0.64|U
Endrin UGKG 3.6 J $45-TP-2-01 3/12/2010 5% 1 19 89,000 0 1,900 0 11U 0.95|U 0.94jU
Endrin aldehyde UGKG 0 0% 0 19 0.57|U 0.55/U 0.54{U
Endrin ketone UG/KG 0.58 J 845-ODH-11-01 3/12/2010 5% 1 19 0.47|U 0.45|U 0.44|U
Gamma-BHC/Lindane UG/KG 0 0% 0 19 9,200 0 570 0 0.32(U 0.3lU Q.3lu
Gamma-Chlordane UG/KG 1.1 J S45-TP-2-01 3/12/2010 16% 3 19 0.27|U 0.26(U 0.25|U
Heptachlor UG/KG 0 0% 0 19 15,000 0 130 0 0.34|U 0.32|U 0.32{U
Heptachlor epoxide UG/KG 0 0% 0 19 70 0 0.26]U 0.25|U 0.24|U
Methoxychior UG/KG 45 S45-ODH-4-01 3/12/2010 5% 1 19 32,000 0 0.58|U 0.56|U 45
Toxaphene UG/KG 0 0% 0 19 490 0 8.2[u 7.8/U 7.7|U
PCBs
4,4-DDD UG/KG 0 0% 0 9 92,000 0 190 0
4,4'-DDE UG/KG 4.2 J 5545-6 10/25/1993 40% 4 10 62,000 0 2,000 0
4,4-DDT UG/KG 3.4 J §545-5 10/25/1993 22% 2 9 47,000 0 1,900 0
Aldrin UG/KG 0 0% 0 9 680 0 39 0
Alpha-BHC UG/KG 0 0% 0 9 3,400 0 86 0
Alpha-Chlordane UG/KG 2 J S$S45-6 10/25/1993 33% 3 9 24,000 0
Aroclor-1016 UG/KG 0 0% 0 28 1,000 0 410 0 7{U 6.7|U 6.6{U
Aroclor-1221 UG/KG 0 0% 0 28 1,000 0 200 0 16[U 16|U 15U
Aroclor-1232 UG/KG 0 0% 0 28 1,000 0 170 0 11U 101U 101U
Aroclor-1242 UG/KG 0 0% 0 28 1,000 0 230 0 6.8|U 6.51U 6.4[U
Aroclor-1248 UG/KG 0 0% 0 28 1,000 0 230 Q 74U 8.8{U 6.8]U
Aroclor-1254 UG/KG| 2,000 $45-0DH-4-01 3/12/2010 7% 2 28 1,000 ) 120 1 5.5{U 5.3{U 2,000
Aroclor-1260 UG/KG 0 0% 0 28 1,000 240 0 7|U 6.7|U 6.6|U
Beta-BHC UG/KG 0 0% 0 9 3.000 0 300 0
Delta-BHC UG/KG 0 0% 0 9 500,000 0
Dieldrin UG/KG 3.2 J 55456 10/25/1993 22% 2 9 1,400 Q 34 0
Endosulfan | UG/KG 1.8 J $S45-5 10/25/1993 20% 2 10 200,000 0
Endosulfan |l UG/KG 0 0% 0 9 200,000 0
Endosutfan sulfate UG/KG 0 0% 0 9 200,000 0
Endrin UGKG 0 0% 0 9 88,000 0 1,900 0
Endrin aldehyde UG/KG 0 0% 0 9
Endrin ketone UG/KG 0 0% 0 9
Gamma-BHC/Lindane UG/KG 0 0% 0 9 9,200 0 570 0
Gamma-Chlordane UG/KG 0 0% 0 9
Heptachlor UG/KG 0 0% 0 9 15,000 0 130 0
Heptachlor epoxide UG/KG 0 0% 0 9 70 0
Methoxychlor UG/KG 0 0% 0 9 32,000 0
Toxaphene UG/KG 0 0% Q 9 480 1]
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-ODH-19-01 $45-ODH-19-01 $45-0ODH-20-01 $45-0DH-2-01 $45-0DH-3-01 $545-0ODH-4-01
Matrix SOIL SOIL SOIL SOIL SOIL SOIL
Sample ID $45-0DH-19-01 S$45-0ODH-19-01D $45-0ODH-20-01 $45-0ODH-2-01 $45-0ODH-3-01 S545-0DH-4-01
Sample Depth Interval (FT) 0.2-0.6 0.2-06 0.2-0.6 0.2-06 0.2-06 0.2-06
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010
QC Type SA bu SA SA SA SA
Study ID OD Initial Invest| OD Initial Invest, OD Initial Invest| 0D Initial invest QD Initial Invest| OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value{Qual ValuejQual Value|Qual Value|Qual Value|Qual Value|Qual
Inorganics
Aluminum MG/KG| 27,900 545-R5-08 3/16/2010 100% 76 76 7,700 75 17,500 16,600 18,000 17,500 17,200 15,000
Antimony MG/KG 3.1 545-R5-02 3/16/2010 32% 24 76 3.1 0 uJ 0.21]Ud 1.6[J 1.3{UJ 0.19|UJ 0.2jUJ 0.47|UJ
Arsenic MG/KG 12.6 J 545-0DH-4-01 3/12/2010 100% 76 76 16 0 0.68 76 J 5.61J 7.31J 5.31J 12.4|J 111J 12.6|J
Barium MG/KG 365 §845-8 10/25/1993 100% 76 76 400 0 1,500 0 176 203 150 190 179 220
Beryllium MG/KG 1.2 J S$45-R5-08 3/16/2010 97% 74 76 590 0 16 0 0.8 0.78 0.79 0.78 0.77 0.67
Cadmium MG/KG{ 1,100 545-0DH-4-01 3/12/2010 78% 59 76 9.3 6 71 30 10.1 10.6 7.4 8.7 8.6 1,100
Calcium MG/KG] 193,000 $45-R4-04 4/1/2010 99% 75 76 24,400)J 18,600 22,900 26,600 43,800 23,200
Chromium MG/KG 446 $45-ODH-11-01 3/12/2010 100% 76 76 1,500 0 28.8 32 30 29.9 29.8 37.8
Cobalt MG/KG| 26.8 J S45-R15-01 3/15/2010 100% 76 76 2.3 76 14.2 14.9 12.7) 12 12.9) 14
Copper MG/KG| 4,180 $45-0ODH-6-01 3/12/2010 100% 76 76 270 39 310 36 411 J 536 434 433 ATT 1,780
Cyanide MG/KG 0 0% 0 10 27 0 2.3 0
Iron MG/KG| 118,000 $45-ODH-4-01 3/12/2010 100% 76 76 5,500 76 35,100 44,700 27,900 34,200 29,600 118,000
Lead MG/KG 998 J S45-R5-08 3/16/2010 100% 76 76 1,000 0 400 1 81.4\4 749 50.8 56.3, 59.9 57.2
Magnesium MG/KG| 15,000 S45-R4-04 4/1/2010 100% 76 76 6,430 6,180 7,310 6,720 6,410 5,680
Manganese MG/KG| 5,040 J $45-R15-01 3/15/2010 100% 76 76 10,000 0 180 76 5811J 1,080(J 580/ 610, 642 648|
Mercury MG/KG 7 $45-TP-3-01 3/12/2010 99% 75 7€ 2.8 33 11 49 33 3.6 35 4.3 4.3 3.1
Nickel MG/KG 59.3 545-0ODH-11-01 3/12/2010 100% " 71 310 0 150 0 41.9 49.8 41.3 41.2) 39.5] 46.2]
Potassium MG/KG| 4,880 J $45-R5-08 3/16/2010 100% 55 55 R 2,720|R 2,430|R 2,580|R 2,850|R 2,850R 2,1601R
Selenium MG/KG 0.92 J S$45-R10-07 3/16/2010 4% 3 76 1,500 0 39 0 U 0.56]J 0.36|U 0.35|U 0.42|u 0.45|U 1.03{U
Silver MG/KG 205 545-ODH-4-01 3/12/2010 62% 47 76 1,500 0 39 1 3.3 4 3.8 34 4 205
Sodium MG/KG 211 S$45-TP-3-01 3/12/2010 79% 60 76 J 114}J 1031J 107|J 1101J 110]J 103{J
Thallium MG/KG 0.27 J $45-TP-1-01 3/12/2010 5% 4 76 0.078 4 J 0.2|U 0.15|U 0.15|U 0.18{U 0.19|U 0.441U
Vanadium MG/KG 41.8 J §45-R15-02 3/16/2010 100% 76 76 39 2 27.4 26.9 28.7 28.5 28.7 24.4
Zing MG/KG| 1,350 S$45-R1-02 4/1/2010 100% 71 71 10,000 0 2,300 0 369 330 299 327 368 1,270
Wet Chemistry
Perchlorate UG/KG 8.2 $45-ODG-S8-06 5/30/2018 80% 8 10 5,500 0
Footnote:

1) All historical data collected prior to 2013 are reported as provided by others.

2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sampte duplicate pairs have not been
averaged.

3) NLE = no limit established.

4) ND = not detected in any background sampie, no background concentration available.

5) Bold chemical dectection

6) SS = Site Specific action Jevel, see "Specific Chemical Class (or Parameter)" footnote for details.
| [ 1

I
7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.

blank] = detect, i.e. detected chemical result value. E (or ER) = Estimated result.

B =Compound detected in the sampie at a concentration less D = Results from dilution of sample.
than or equal to 5 times (10 times for common lab contaminants)
the blank concentration.

J-DL = Elevated sample detection limit due to difficult sample matrix.

R = Rejected, data validation rejected the results.

U = non-detect, i.e. not detected at or above this value. JN = Tentatively identified compound, estimated concentration.

U-DL = Elevated sample detection limit due to difficult sample

matrix. meeting certain analyte-specific QC criteria.

UJ=The compound was not detected: however, the results is estimated because of discrepancies in

U-ND = Analyte not detected in sample, but no detection or J+ = The result is an estimated quantity, but the result may be biased high.

reporting limit provided.

J = estimated detected value due to a concetration below the
reporting limit or due to discrepancies in meeting certain analyte-

J- = The result is an estimated quantity, but the result may be biased low.

specific quality control.
I I | I 1

8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented

in this table.
I | T E | I

9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.

- Cell Bold values represent a results that is above the NYS SCO Commercial Use value. it
- Bold & Shade values represent a results that is above the USEPA 2018-05 RSL Residential Soil (HQ=0.1). i
- Cell Shade values represent a result that is above both the NYS SCO Commercial Use and USEPA RSL Residential Soil (HQ=0.1),

2018-05. I ] ] i

410) Criteria action level source document and web address.

- The NYS SCO Commercial Use values were obtained from the NYSDEC Scii Cleanup Objectives.
Maovt westlaw.com/nyerr/Dos fcaBed1711ddad32a117e6e0f3457viewType=FullText&originationContext=documenttoc&transiti
= Pageltem&coniex =

Il
- The 2018-05 USEPA RSL Residential Soil (HQ=0.1) refers to the EPA's Regional Screening Levels (HQ=0.1)

Ditps:iwww.epa govirisk/regional-screening-levels-rsis-generic-tables
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Table A-1

Analytical Data for Surface Sotl at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID §45-0DH-5-01 $45-0DH-6-01 $45-0DH-7-01 $45-0ODH-8-01 S$45-ODH-9-01 545-R10-01 S45-R10-02
Matrix SOIL SOIL SOIL SOIL SOIL SO SOIL
Sample 1D $545-0ODH-5-01 S45-ODH-6-01 $45-0DH-7-01 $45-ODH-8-01 S$45-0DH-9-01 545-R10-01 $45-R10-02
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/16/2010 3/16/2010
QC Type SA SA SA SA SA SA SA
Study ID OD Initial Invest QOD Initial Invest OD Initial Invest QD Initial Invest QOO initial invest OD Initial Invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total Total
Lo 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Sail (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value Qual Value |Qual ValuejQual Value|Qual Value|Qual Value
Volatile Organic Compounds
1,1,1-Trichloroethane UG/IKG 0 0% 0 10 500,000 0 810,000 0
1,1,2,2-Tetrachloroethane UG/KG 0 0% 0 10 600 0
1.1,2-Trichloroethane UG/KG 0 0% 0 10 150 0
1.1-Dichloroethane UG/KG 0 0% 0 10 240,000 0 3,600 0
1,1-Dichloroethene UG/KG 0 0% 0 10 500,000 0 23,000 0
1,2-Dichloroethane UG/KG 0 0% 0 10 30,000 0 460 0
1,2-Dichioroethene (total) UG/KG 0 0% 0 10 500,000 0
1,2-Dichloropropane UG/KG 0 0% 0 10 1,600 0
Acetone UGIKG 0 0% 0 10 500,000 0 6,100,000 0
Benzene UG/KG 0 0% 0 10 44,000 0 1,200 0
Bromodichloromethane UG/KG 0 0% 0 10 290 0
Bromoform UGKG 0 0% 0 10 19,000 0
Carbon disulfide UGIKG Q 0% 0 10 77,000 9
Carbon tetrachloride UG/KG 0 0% 0 10 22,000 0 650 0
Chlorobenzene UG/KG 0 0% 0 10 500,000 0 28,000 0
Chlorodibromomethane UGIKG 0 0% 0 10 8,300 0
Chloroethane UG/KG 0 0% 0 10 1,400,000 0
Chloroform UGIKG 0 0% 0 10 350,000 0 320 0
Cis-1,3-Dichloropropene UG/KG 0 0% 0 10
Ethyl benzene UGKG 0 0% 0 10 390,000 0 5,800 0
Methy! bromide UG/KG 0 0% 0 10 680 0
Methy! butyl ketone UG/KG 0 0% 0 10
Methyl chloride UG/KG 0 0% 0 10 11,000 0
Methyl ethyl ketone UG/KG 0 0% 0 10 500,000 0 2,700,000 0
Methyl isobutyl ketone UG/KG 0 0% 0 10 3,300,000 0
Methylene chloride UG/KG 0 0% 0 10 500,000 0 35,000 0
Styrene UG/KG 0 0% 0 10 600,000 0
Tetrachloroethene UG/KG 0 0% 0 10 150,000 0 8,100 0
Toluene UG/KG 0 0% 0 10 500,000 0 490,000 0
Total Xylenes UGIKG 0 0% 0 10 500,000 0 58,000 0
Trans-1,3-Dichloropropene UG/KG 0 0% 0 10
Trichloroethene UGKG 0 0% 0 10 200,000 0 410 0
Viny! chloride UG/KG 0 0% 0 10 13,000 0 59 0
Herbicides
2,45-T UG/KG 0 0% 0 29 63,000 0 19|V 17|V
2,4,5-TP/Silvex UG/KG 0 0% 0 29 500,000 [¢] 51,000 0 15|U 14U
2,4-D UG/KG 0 0% 0 29 70,000 0 38|U 35|U
24-DB UG/KG 0 0% 0 29 190,000 0 28U 25(U
Dalapon UG/KG 9 0% 0 29 190,000 0 9.7|u 9
Dicamba UG/KG 0 0% 0 29 180,000 0 131U 12|U
Dichloroprop UG/KG 0 0% 0 29 22|U 20(U
Dinoseb UG/KG 0 0% 0 29 6,300 0 3/U 2.8{UJ
MCPA UG/KG| 9,400 $S45-1 10/25/1993 7% 2 29 3,200 2 2,700)U 2,500(U
MCPP UG/KG 0 0% 0 29 6,300 0 2,600{U 2,400V
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Table A-1

Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0ODH-5-01 $45-ODH-6-01 $45-0DH-7-01 $45-0ODH-8-01 $45-ODH-9-01 $45-R10-01 $45-R10-02
Matrix SOIL! SOl SOIL SOIL SOIL SOIL SOIL
Sample ID $45-ODH-5-01 $45-ODH-6-01 $45-ODH-7-01 $45-ODH-8-01 545-0ODH-9-01 $45-R10-01 $45-R10-02
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.20.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/16/2010 3/16/2010
QC Type SA SA SA SA SA SA SA
Study ID OD Initial Invest OD Initial Invest OD Initial [nvest OD Initial Invest OD Initial Invest OD Initial Invest 0D Initial Invest|
Sample Round
Filtered Total Total Total Total Total Total Total
o 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Leve! Above Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual Value|{Qual Value
Explosives
1,3,5-Trinitrobenzene UG/KG 120 J $545-6 10/25/1993 56% 23 41 220,000 0 57[JN 46|J 65[JN 60|JN 68|J
1.3-Dinitrobenzene UG/KG 0 0% 0 41 630 0 6.8|U 7.2|U 7.7|V 5.7|U 71U
2,4,6-Trinitrotoluene UG/KG| 1,400 J $845-9 10/25/1993 78% 32 41 3,600 0 40{JN 39[JN 49|JN 51| 47)J
2,4-Dinitrotoluene UG/KG| 1,100 $45-ODH-18-01 3/42/2010 76% 3 41 1,700 0 100{J 64|J 91|J 86|J 110]J
2,6-Dinitrotoluene UG/KG 0 0% 0 41 360 0 29|U 31|y 34U 25U 31U
2-amino-4,6-Dinitrotoluene UG/KG 590 $845-6 10/25/1993 73% 30 41 15,000 0 160]J 9g|J 190|J 180 220
2-Nitrotoluene UGIKG 0 0% 0 31 3,200 0 13|V 14|V 15|V 11U 141U
3,5-Dinitroaniline UG/KG 0 0% 0 31 3.8|U 4.1|U 4.4\U 3.2|U 4{U
3-Nitrotoluene UG/KG 0 0% 0 31 630 0 8.6|Ud 9.1[UJ 9.8|UJ 7.2|UJ 9jud
4-amino-2,6-Dinitrotoluene UGKG 500 $45-TP-3-01 3/12/2010 66% 27 41 15,000 0 160|J g84(J 160[J 160 220
4-Nitrotoluene UG/KG 0 0% 0 31 25,000 0 29|U 31|y 34|V 25U 31U
JN $45-ODH-14-01 3/12/2010
HMX UGKG| 190 545-ODH-9-01 3/12/2010 63% 2% 41 390,000 0 1201 120V 150} 150 190
Nitrobenzene UG/KG 0 0% 0 31 5,100 0 24|V 25{U 27|U 20/U 25|U
Nitroglycerine UG/KG| 1,500 J $45-ODH-19-01 3/12/2010 3% 1 31 630 1 140[U 140{U 150|U 110{U 140(U
Pentaerythritol Tetranitrate UG/KG 0 0% 0 31 13,000 4] 260|U 280|U 300{U 220jU 270U
RDX UG/KG | 5,800 J $845-9 10/25/1993 80% 33 41 6,100 g 210 120(J 310 340 420
Tetryl UG/KG 330 $845-6 10/25/1993 7% 3 41 16,000 0 5.9|U 6.2|U 6.7]U 5lU 6.2|U
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene UG/KG 0 0% ] 28 5,800 0 98|U 93|U
1,2-Dichlorobenzene UG/KG 0 0% 0 29 500,000 0 180,000 0 100}U 100|U
1.3-Dichlorobenzene UG/KG 0 0% 0 28 280,000 Y] 94U 89|U
1.4-Dichlorobenzene UG/KG 0 0% 0 29 130,000 0 2,600 0 100|U 98|U
2,2-oxybis(1-Chloropropane) UG/KG 0 0% 0 10
2,4,5-Trichlorophenol UG/KG 0 0% 0 29 630,000 0 190|U 180|U
2,4,6-Trichlorophenol UG/KG 0 0% 0 29 6,300 0 190|U 180|U
2,4-Dichlorophenol UG/KG 0 0% 0 29 19,000 0 180(U 170|U
2,4-Dimethylphenol UG/IKG 0 0% 0 29 130,000 0 200|U 190[U
2,4-Dinitrophenol UG/KG 0 0% 0 29 13,000 0 450[U 430|U
2,4-Dinitrotoluene UGKG | 2,500 $45-TP-4-01 3/12/2010 24% 7 29 1,700 1 100|U 97|y
2,6-Dinitrotoluene UGKG 41 J 5545-6 10/25/1993 3% 1 29 360 0 95|U go|u
2-Chloronaphthalene UG/KG 0 0% 0 29 480,000 0 100[U 99|y
2-Chlorophenol UG/KG 0 0% 0 29 39,000 0 200|U 190{U
2-Methylnaphthalene UG/KKG 0 0% 1] 29 24,000 [ 110(U 100U
2-Methylphenol UG/KG 0 0% 0 29 500,000 0 320,000 0 240|U 230]U
2-Nitroaniline UG/KG 0 0% 0 29 63,000 0 90|U 86|V
2-Nitrophenol UG/KG 0 0% 0 29 200|U 190|U
3 or 4-Methyiphenol UG/KG 0 0% 0 19 220|U 210U
3,3"-Dichlorobenzidine UG/KG 0 0% 0 29 1,200 0 140{U 130V
3-Nitroaniline UG/KG 0 0% 0 29 110]U 110[U
4,6-Dinitro-2-methylphenol UG/KG 0 0% 0 29 510 0 400|U 380|U
4-Bromophenyl phenyl ether UG/KG 0 0% 0 29 100U 97|U
4-Chloro-3-methylphenol UG/KG 0 0% 0 29 630,000 0 200U 190|U
4-Chloroaniline UG/KG 0 0% 0 29 2,700 0 140|U 140|U
4-Chlorophenyl phenyl ether UG/KG 0 0% 0 29 94U 89|U
4-Methylphenol UG/KG 0 0% 0 10 500,000 0 630,000 0
4-Nitroaniline UG/KG 0 0% 0 29 25,000 0 160|U 150|U
4-Nitrophenol UG/KG [1] 0% 0 29 3701V 350[|U
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Table A-1

Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEADA45 SEAD-45 SEAD-45] SEAD-45 SEAD-45 SEAD-45
Loc ID $45-0DH-5-01 $45-0DH-6-01 $45-ODH-7-01 $45-0ODH-8-01 $45-0ODH-9-01 S$45-R10-01 §45-R10-02
Matrix SOIL SOIL SOIL SOIL SOIL SOIL SOl
Sample 1D §45-0DH-5-01 $45-00H-6-01 $45-Q0H-7-01 $45-0ODH-8-01 S45-00H-9-01 $45-R10-01 $45-R10-02
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/16/2010 3/16/2010
QC Type SA SA SA SA SA SA SA
Study ID OD Initial Invest OD Initial invest OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value |Qual Value|Qual Value|Qual Value|Qual Value Qual Value|Qual Value
Acenaphthene UG/KG 0 0% 0 29 500,000 0 360,000 0 78|U 74U
Acenaphthylene UGKG 30 J 5$845-5 10/25/1993 3% 1 29 500,000 0 84U 80U
Anthracene UG/KG 18 J $845-5 10/25/1993 3% 1 29 500,000 0 1,800,000 0 100|U 96|U
Benzo(a)anthracene UG/KG 50 J $845-5 10/25/1993 10% 3 29 5,600 0 1,100 0 100/U 98|y
Benzo(a)pyrene UG/KG 82 J $545-5 10/25/1993 10% 3 29 1,000 0 110 0 110|U 110U
Benzo(b)fluoranthene UG/KG 55 J $845-5 10/25/1993 14% 4 29 5,600 0 1,100 0 160|U 150{U
Benzo(ghi)perylene UG/KG 39 J S845-5 10/25/1993 7% 2 29 500,000 0 120|UJ 120|UJ
Benzo(k)fluoranthene UG/KG 58 J 55845-5 10/25/1993 7% 2 29 56,000 0 11,000 0 100|U 95U
Bis(2-Chloroethoxy)methane UG/KG 0 0% 0 29 19,000 0 120|U 110|U
Bis{2-Chloroethyl)ether UG/KG 0 0% 0 29 230 0 98|U 93|U
Bis{2-Chloroisopropyl)ether UG/KG 0 0% 0 19 310,000 0 110|U 100{U
Bis(2-Ethylhexyl)phthalate UGKG 740 $845-5 10/25/1993 24% 7 29 39,000 0 120|U 110|U
Butylbenzylphthalate UG/KG 0 0% 0 29 110jU 110]U
Carbazole UG/KG 0 0% 0 29 130U 130|U
Chrysene UG/KG 130 J 5$45-0DH-8-01 3/12/2010 24% 7 29 56,000 0 110,000 0 110;U 13044
Dibenz(a,h)anthracene UG/KG 0 0% 0 29 560 0 110 0 150[U 150|U
Dibenzofuran UG/KG 0 0% ] 29 350,000 0 7,300 0 95|U 90[U
Diethy! phthalate UG/KG 0 0% 0 29 5,100,000 0 96|U 9y
Dimethylphthalate UG/KG 0 0% 0 29 04U 8olu
Di-n-butylphthalate UG/KG| 2,600 S45-TP4-01 3/12/2010 21% 6 29 630,000 0 120|U 120U
Di-n-octylphthalate UGIKG 0 0% 0 29 63,000 0 250(U 240U
Fluoranthene UG/KG 66 J $845-5 10/25/1993 21% 6 29 500,000 0 240,000 0 130|U 120[U
Fluorene UG/KG 0 0% 0 29 500,000 0 240,000 0 98{U 93|V
Hexachlorobenzene UG/KG 110 J §45-TP-3-01 3/12/2010 21% 6 29 6,000 0 210 0 a9|u 94{U
Hexachlorobutadiene UG/KG 0 0% 0 29 1,200 0 100jU 95|U
Hexachlorocyclopentadiene UG/KG 0 0% 0 29 180 0 93U 94|U
Hexachloroethane UG/KG 21 J $845-6 10/25/1993 3% 1 29 1,800 0 120U 110]U
Indeno(1,2,3-cd)pyrene UG/KG 52 J $S45-5 10/25/1993 3% 1 29 5,600 0 1,100 0 150{U 140[U
Isophorone UG/KG 0 0% 0 29 570,000 0 90ju 86|U
Naphthalene UGKKG 21 J $S45-5 10/25/1993 3% 1 29 500,000 0 3,800 0 100{U 99|
Nitrobenzene UGKKG Q 0% 0 29 5,100 Q 110lU 100U
N-Nitroso-di-n-propylamine UG/KG 0 0% 0 10 78 0
N-Nitrosodiphenylamine UG/KG 320 J $45-TP-4-01 3/12/2010 10% 3 29 110,000 0 260[U 250|U
N-Nitrosodipropylamine UG/KG 0 0% 0 19 100|U 95/U
Pentachlorophenol UG/KG 0 0% 0 29 6,700 0 1,000 0 280|UJ 270(UJ
Phenanthrene UG/KG 38 J §545-5 10/25/1993 14% 4 29 500,000 0 100|U 95|U
Phenol UG/KG 0 0% 0 29 500,000 0 1,900,000 0 190U 180[U
Pyrene UG/IKG 100 J S$845-5 10/25/1993 21% 6 29 500,000 0 180,000 0 120|U 120{U
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Table A-1

Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-ODH-5-01 $§45-0DH-6-01 §45-0ODH-7-01 $45-ODH-8-01 $45-0DH-9-01 $45-R10-01 $45-R10-02
Matrix SOIL| SOIL SOIL SOIL| SOIL SOIL SO
Sample ID S45-ODH-5-01 $§45-ODH-6-01 $45-0ODH-7-01 $45-ODH-8-01 $545-0DH-8-01 $45-R10-01 §45-R10-02
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/12/2010 3/16/2010 3/16/2010
QC Type SA SA SA SA SA SA SA
Study ID OD Initial Invest OD Initial Invest QD Initial Invest Q0D Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest|
Sample Round
Filtered Total Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERGIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value|Qual Value |Qual Value|Qual Value!lQual Value |Qual Value
Pesticides
4,4'-DDD UG/KG 24 JN $45-TP-2-01 3/12/2010 11% 2 19 92,000 0 190 0 0.24|U 0.23|U
4,4-DDE UG/KG 2 J S45-ODH-19-01 3/12/2010 84% 16 19 62,000 0 2,000 0 0.89|J 1.1
4,4-DDT UG/KG 2.2 JN S45-TP-2-01 3/12/2010 68% 13 19 47,000 0 1,900 0 0.88|J 1.10d
Aldrin UG/KG [ 0% 0 19 680 0 39 0 0.34|U 0.33|U
Alpha-BHC UG/KG 4] 0% 0 19 3.400 0 86 0 041|U 0.4|U
Alpha-Chlordane UG/KG| 0.59 J $45-TP-1-01 3/12/2010 5% 1 19 24,000 0 0.25|U 0.25|U
Beta-BHC UG/KG 0 0% 0 19 3,000 0 300 0 04U 0.39|U
Delta-BHC UG/KG 0 0% 0 19 500,000 0 0.38|U 0.38|U
Dieldrin UG/KG 1.2 J $45-TP-2-01 3/12/2010 58% 11 19 1,400 0 34 0 0.84|J 0.871J
Endosulfan | UG/KG 55 J 545-R5-04 3/16/2010 79% 15 19 200,000 0 0.79\J 1
Endosulfan Il UGIKG 0.88 JN $45-0ODH-18-01 3/12/2010 5% 1 19 200,000 0 0.411UJ 0.4iUJ
Endosulfan suifate UGIKG 0 0% 0 19 200,000 [¢] 0.7{U 0.68[U
Endrin UG/KG 3.6 J $45-TP-2-01 3/12/2010 5% 1 18 89,000 0 1,900 0 11U 1|V
Endrin aldehyde UG/KG 0 0% 0 18 0.59]U 0.57|U
Endrin ketone UG/KG 0.58 J $45-0ODH-11-01 3/12/2010 5% 1 18 0.48|U 0.47|U
Gamma-BHC/Lindane UG/KG 0 0% 0 19 9,200 0 570 0 0.32|u 0.32|U
Gamma-Chiordane UGIKG 11 J $45-TP-2-01 3/12/2010 16% 3 19 0.28|U 0.27{U
Heptachlor UG/KG 0 0% 0 19 15,000 0 130 0 0.35|U 0.34|U
Heptachlor epoxide UG/KG 0 0% 0 19 70 0 0.26|U 0.26|U
Methoxychlor UG/KG 45 S$45-ODH-4-01 3/12/2010 5% 1 19 32,000 0 0.6|U 0.59|U
Toxaphene UG/KG 0 0% 0 19 490 0 8.4(U 8.2luU
PCBs
4,4-DDD UG/KG 0 0% 0 9 92,000 4] 190 0
4,4-DDE UG/KG 4.2 J $S45-6 10/25/1993 40% 4 10 62,000 o] 2,000 0
4,4-DDT UG/KG 3.4 J $845-5 10/25/1993 22% 2 9 47,000 0 1,900 0
Aldrin UG/KG 0 0% 0 9 680 0 39 0
Alpha-BHC UG/KG 0 0% 0 9 3,400 0 86 0
Alpha-Chlordane UG/KG 2 J $545-6 10/25/1993 33% 3 g 24,000 0
Aroclor-1016 UG/KG ] 0% 0 28 1,000 o 410 0 7.2]U 7|U
Aroclor-1221 UG/KG 0 0% 0 28 1,000 0 200 0 17{U 16U
Aroclor-1232 UG/KG 0 0% 0 28 1,000 0 170 0 11U 11U
Aroclor-1242 UG/IKG 0 0% 0 28 1,000 0 230 0 7|V 6.8|U
Aroclor-1248 UG/KG 0 0% 0 28 1,000 0 230 0 7.3|U 7.2|U
Aroclor-1254 UG/KG| 2,000 $545-ODH-4-01 3/12/2010 7% 2 28 1,000 1 120 1 5.6]U 5.5/U
Aroclor-1260 UG/KG 0 0% 0 28 1,000 0 240 0 7.2|U 7(U
Beta-BHC UG/KG 0 0% 0 9 3,000 0 300 0
Delta-BHC UG/KG 0 0% 0 9 500,000 0
Dieldrin UG/KG 3.2 J $845-6 10/25/1993 22% 2 9 1,400 0 34 0
Endosulfan | UG/KG 1.8 J $845-5 10/25/1993 20% 2 10 200,000 0
Endosulfan 1l UG/KG 0 0% 0 9 200,000 0
Endosulfan sulfate UG/KG 0 % 0 9 200,000 0
Endrin UG/KG 0 0% 0 ] 89,000 0 1,900 0
Endrin aldehyde UG/KG 0 0% 0 9
Endrin ketone UG/KG 0 0% 0 9
Gamma-BHC/Lindane UG/KG 0 0% 0 9 9,200 0 570 0
Gamma-Chlordane UG/KG 0 0% 0 9
Heptachlor UG/KG 0 0% 0 9 15,000 0 130 0
Heptachlor epoxide UG/KG 0 0% 0 2 70 0
Methoxychlor UG/KG 0 0% 0 9 32,000 0
Toxaphene UG/KG 0 0% 0 S 430 0
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-R10-03 $45-R10-03 $45-R10-04 $45-R10-05 $45-R10-06 S45-R10-07|
Matrix SOl SOIL SOIL SOiL SOIL SOIL
Sample ID $45-R10-03 $45-R10-03D $45-R10-04 $545-R10-05 545-R10-06 $45-R10-07
Sample Depth Interval (FT) 0.20.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/16/2010 3/16/2010 3/16/2010 3/16/2010 3/16/2010 3/16/2010
QC Type SA DU SA SA SA SA
Study ID 0D Initial Invest OD lnitial Invest| OD initial Invest OD Initial Invest| OD Initial Invest| OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
. 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency [ Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value|Qual Value|Qual Value|Qual Value[Qual ValuejQual Value|Qual
Volatile Organic Compounds
1,1.1-Trichloroethane UG/KG 0 0% 0 10 500,000 0 810,000 0
1,1,2,2-Tetrachloroethane UG/KG 0 0% 0 10 600 0
1,1,2-Trichloroethane UG/KG 0 0% 0 10 150 0
1.1-Dichloroethane UG/KG 0 0% 0 10 240,000 0 3,600 0
1,1-Dichlorosthene UG/IKG 0 0% 0 10 500,000 0 23,000 0
1.2-Dichloroethane UG/KG 0 0% 0 10 30,000 0 460 0
1,2-Dichloroethene (total) UG/KG 0 0% 0 10 500,000 0
1,2-Dichloropropane UG/KG 0 0% 0 10 1,600 0
Acetone UG/KG 0 0% 0 10 500,000 0 6,100,000 0
Benzene UG/KG 0 0% 0 10 44,000 0 1,200 0
Bromadichloromethane UG/KG 0 0% 0 10 290 0
Bromoform UG/KG 0 0% 0 10 19,000 0
Carbon disulfide UG/KG 0 0% 0 10 77,000 0
Carbon tetrachloride UG/KG 0 0% 0 10 22,000 0 650 0
Chlorobenzene UG/KG 0 0% 0 10 500,000 0 28,000 0
Chlorodibromomethane UG/KG 0 0% 0 10 8,300 0
Chloroethane UG/KG 0 0% 0 10 1,400,000 Q
Chloroform UGIKG 0 0% 0 10 350,000 0 320 Q
Cis-1,3-Dichloropropene UG/KG 0 0% 0 10
Ethyl benzene UGIKG 0 0% 0 10 390,000 0 5,800 0
Methyl bromide UG/KG 0 0% 0 10 680 0
Methyl butyl ketone UGIKG 0 0% 0 10
Methyl chloride UG/KG 0 0% 0 10 11,000 0
Methyl ethyl ketone UG/KG 0 0% 0 10 500,000 0 2,700,000 ]
Methyl isobutyl ketone UG/KG 0 0% 0 10 3,300,000 0
Methylene chloride UG/KG 0 0% Q 10 500,000 0 35,000 0
Styrene UG/KG 0 0% 0 10 600,000 0
Tetrachloroethene UG/KG 0 % 0 10 150,000 0 8,100 0
Toluene UG/KG 0 0% 0 10 500,000 0 490,000 0
Total Xylenes UG/KG 0 0% 0 10 500,000 0 58,000 0
Trans-1,3-Dichloropropene UG/KG 0 0% 0 10
Trichloroethene UG/KG 0 0% 0 10 200,000 0 410 0
Vinyl chloride UG/KG 0 0% 0 10 13,000 0 59 0
Al
2,4,5-T UG/KG 0 0% 0 29 63,000 0
2,4,5-TP/Silvex UG/KG 0 0% 0 29 500,000 0 51,000 0
24-D UG/KG 0 0% 0 29 70,000 0
2.4-DB UG/KG 0 0% 0 29 190,000 0
Dalapon UG/KG 0 0% 0 29 180,000 0
Dicamba UG/KG 0 0% 0 29 190,000 0
Dichloroprop UG/KG 0 0% 0 28
Dinoseb UG/KG 0 0% 0 29 6,300 [
MCPA UG/KG| 9,400 $545-1 10/25/1993 7% 2 29 3,200 2
MCPP UG/KG 0 0% 0 29 6,300 0
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

P:\PIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#13 - OD Grounds RI-FS\Documnents\FS\03 - Final FS\Ver5_082918\Appendices\Appendix A - MC Tables\Table A-1 - OD Surface Soil.xisx

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc 1D $45-R10-03 $45-R10-03 $45-R10-04 $45-R10-05 $45-R10-06 $45-R10-07
Matrix SOIL SOIL SOIL SOIL SOIL SOIL
Sample ID $45-R10-03 545-R10-03D $45-R10-04 $45-R10-05 845-R10-06 $45-R10-07
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/16/2010 3/16/2010 3/16/2010 3/16/2010 3/16/2010 3/16/2010
QC Type SA DU SA SA SA SA
Study ID OD Initial Invest OD Initial Invest OD Initial Invest QD Initial invest OD Initial Invest, OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc 1D Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value;Qual Value;Qual Value|Qual Value|Qual ValuejQual Value{Qual
Explosives
1,3,5-Trinitrobenzene UGIKG 120 J S$S45-6 10/25/1993 56% 23 1 220,000 0
1,3-Dinitrobenzene UG/KKG 0 0% 0 M 630 0
2,4,6-Trinitrotoluene UG/KG| 1,400 J $545-9 10/25/1993 78% 32 4 3,600 0
2,4-Dinitrotoluene UG/KG| 1,100 $45-ODH-18-01 3/12/2010 76% 3 11 1,700 0
2,6-Dinitrotoluene UGKG 0 0% 0 4 360 0
2-amino-4,6-Dinitrotoluene UG/KG 590 S$545-6 10/25/1993 73% 30 41 15,000 [
2-Nitrotoluene UG/KG 0 0% 0 N 3,200 0
3,5-Dinitroaniline UG/KG 0 0% 0 31
3-Nitrotoluene UG/KG 0 0% 0 31 630 0
4-amino-2,6-Dinitrotoluene UGIKG 500 $45-TP-3-01 3/12/2010 66% 27 41 15,000 0
4-Nitrotoluene UGKG 0 0% 0 3 25,000 0
JN S45-0DH-14-01 3/12/2010
HMX UG/KG 190 $45-0DH-9-01 3/12/2010 63% 26 M 390,000 0
Nitrobenzene UGIKG 0 0% 0 3N 5,100 0
Nitroglycerine UG/KG| 1.500 J 545-0DH-19-01 3/12/2010 3% 1 31 630 1
Pentaerythritol Tetranitrate UG/KG 0 0% 0 31 13,000 0
RDX UG/KG| 5,800 J S$545-9 10/25/1993 80% 33 41 6,100 0
Tetryl UG/KG 330 S$545-6 10/25/1993 7% 3 41 16,000 0
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene UG/KG 0 0% 0 29 5,800 0
1,2-Dichlorobenzene UG/KG 0 0% 0 29 500,000 0 180,000 0
1,3-Dichlorobenzene UGKG 0 0% 0 29 280,000 0
1,4-Dichlorobenzene UG/KG 0 0% 0 29 130,000 0 2,600 0
2,2"-oxybis{1-Chloropropane) UG/KG 0 0% 0 10
2,4,5-Trichloropheno! UG/KG 0 0% 0 29 630,000 0
2,4,6-Trichlorophenol UG/KG 0 0% 0 29 6,300 0
2,4-Dichloropheno! UGKG 0 0% 0 29 19,000 0
2,4-Dimethylpheno! UGIKG 0 0% 0 29 130,000 0
2,4-Dinitrophenol UG/KG 0 0% 0 29 13,000 0
2,4-Dinitrotoluene UG/KG| 2,500 $45-TP-4-01 3/12/2010 24% 7 29 1,700 1
2,6-Dinitrotoluene UG/KG 41 J §845-6 10/25/1993 3% 1 29 360 0
2-Chloronaphthatene UG/KG 4] 0% Q 29 480,000 Q
2-Chlorophenol UG/KG 0 0% 0 29 39,000 0
2-Methylnaphthalene UG/KG 0 0% 0 29 24,000 0
2-Methylphenol UG/KG 0 0% 0 29 500,000 0 320,000 0
2-Nitroaniling UG/KG 0 0% 0 29 63,000 0
|2-Nitrophenal UG/KG 0 0% 0 29
3 or 4-Methyiphenol UG/KG 0 0% 0 19
3,3"-Dichlorobenzidine UG/KG 0 0% 0 29 1,200 0
3-Nitroaniline UG/KG 0 0% 0 29
4,6-Dinitro-2-methylphenol UG/KKG 0 0% 0 29 510 0
4-Bromophenyl phenyl ether UGKG 0 0% 0 29 ]
4-Chloro-3-methylphenoi UG/KG 0 0% 0 29 630,000 0
4-Chloroaniline UG/KG 0 0% 0 29 2,700 0
4-Chioropheny! phenyi ether UG/KG 0 0% 0 29
’Z—Methylphenol UG/KG 0 0% 0 10 500,000 0 630,000 0
4-Nitroaniline UG/KG 0 0% 0 29 25,000 0
4-Nitrophenol UG/KG 0 0% 0 29
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-R10-03 $45-R10-03 $45-R10-04 $45-R10-05 $45-R10-06 $545-R10-07!
Matrix SOIL. SOIL SOIL SOIL SOIL SOIL
Sample ID $45-R10-03 $45-R10-03D S$45-R10-04 $45-R10-05 S545-R10-06 $45-R10-07
Sample Depth Interval (FT) 0.2-0.6 0.2-06 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/16/2010 3/16/2010 3/16/2010 3/16/2010 3/16/2010 3/16/2010
QC Type SA DU SA SA SA SA
Study ID OD Initial Invest OD Initial Invest| OD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERGCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detecis | Analyses | Action Level Above Action Level Above Qual Value|Qual Value|Qual Value|Qual Value{Qual Value|Qual Value|Qual
Acenaphthene UG/KG 0 0% 0 29 500,000 0 360,000 [(]
Acenaphthylene UG/KG 30 J $545-5 10/25/1993 3% 1 29 500,000 0
Anthracene UG/KG 18 J $S45-5 10/25/1993 3% 1 29 500,000 0 1,800,000 0
Benzo(a)anthracene UG/KG 50 J $845-5 10/25/1993 10% 3 29 5,600 0 1,100 0
Benzo(a)pyrene UG/KG 82 J $845-5 10/25/1993 10% 3 29 1,000 0 110 0
Benzo(b)fluoranthene UG/KG 55 J $845-5 10/25/1993 14% 4 29 5,600 0 1,100 0
Benzo(ghi)perylene UG/KG 39 J S$S45-5 10/25/1993 7% 2 29 500,000 0
Benzo(k)fluoranthene UG/KG 58 J $S45-5 10/25/1993 7% 2 29 56,000 0 11,000 0
Bis(2-Chloroethoxy)methane UG/KG 0 0% 0 29 19,000 0
Bis(2-Chloroethyl)ether UG/KG 0 0% 0 29 230 0
Bis(2-Chloroisopropyl)ether UG/KG 0 0% 0 19 310,000 0
Bis(2-Ethylhexyl)phthalate UG/KG 740 §545-5 10/25/1993 24% 7 29 39,000 0
Butylbenzylphthalate UG/KG 0 0% 0 29
Carbazole UG/KG 0 0% 0 29
Chrysene UG/KG 130 J $45-ODH-8-01 3/12/2010 24% 7 29 56,000 0 110,000 0
Dibenz(a,h)anthracene UG/KG 0 0% 0 29 560 0 110 0
Dibenzofuran UG/KG 0 0% 0 29 350,000 0 7,300 0
Diethyl phthalate UG/KG 0 0% 0 29 5,100,000 0
Bimethylphthalate UGKG 0 0% 0 29
Di-n-butylphthalate UG/KG| 2,600 S45-TP-4-01 3/12/2010 21% 6 29 630,000 0
Di-n-octylphthalate UG/KG 0 0% 0 29 63,000 0
Fluoranthene UG/KG 66 J S$S45-5 10/25/1993 21% 6 29 500,000 0 240,000 0
Fluorene UG/KG 0 0% 0 29 500,000 0 240,000 0
Hexachlorobenzene UG/KG 110 J S$45-TP-3-01 3/12/2010 21% 6 29 6,000 0 210 0
Hexachlorobutadiene UG/KG 0 0% 0 29 1,200 0
Hexachlorocyclopentadiene UGIKG 0 0% 0 29 180 0
Hexachloroethane UG/KG 21 J $545-6 10/25/1993 3% 1 29 1,800 0
Indeno(1,2,3-cd)pyrene UG/KG 52 J $845-5 10/25/1993 3% 1 29 5,600 0 1,100 0
isophorone UG/KG 0 0% 0 29 570,000 0
Naphthalene UG/KG 21 J 5845-5 10/25/1993 3% 1 29 500,000 0 3,800 0
Nitrobenzene UG/KG 0 0% 0 29 5,100 0
N-Nitroso-di-n-propylamine UG/KG 0 0% 0 10 78 0
N-Nitrosodiphenylamine UGIKG 320 J S45-TP-4-01 3/12/2010 10% 3 29 110,000 0
N-Nitrosodipropylamine UG/KG 0 0% 0 19
Pentachloropheno! UGI/KG 0 0% [¢] 29 6,700 o] 1,000 [
Phenanthrene UG/KG 38 J $S45-5 10/25/1993 14% 4 28 500,000 0
Phenol UG/KG 0 0% 0 29 500,000 0 1,900,000 0
Pyrene UG/KG 100 J S545-5 10/25/1993 21% 6 29 500,000 0 180,000 0
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Table A-1

Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-R10-03 S$45-R10-03 S45-R10-04 $45-R10-05 $45-R10-06 S$45-R10-07
Matrix SOIL SO SO SOIL SO SOIL
Sample ID $45-R10-03 S$45-R10-03D S545-R10-04 $45-R10-05 $45-R10-06 $45-R10-07
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date L 3/18/2010 3/16/2010 3/16/2010 3/16/2010 3116/2010 3/16/2010
QC Type SA [»]V] SA SA| SA SA
Study ID OD Initial Invest OD Initial Invest OD Initial Invest OD lInitial Invest OD Hnitial Invest OD Initial Invest
Sample Round
Fitered Total Total Total Total Total Total
- 2018-05 RSL Residential
Criteria NYS COMMERGIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sampie Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value|Qual Value|Qual ValueiQual Value|Qual Value{Qual Value|Qual
Pesticides
4,4'-DDD UG/KG 24 JN 545-TP-2-01 3/12/2010 11% 2 19 92,000 0 190 0
4,4'-DDE UG/KG 2 J S$45-0DH-19-01 3/12/2010 84% 16 19 62,000 0 2,000 0
4,4-DDT UG/KG 2.2 JN $545-TP-2-01 3/12/2010 68% 13 19 47,000 0 1,900 0
Aldrin UG/KG 0 0% 0 19 680 0 39 0
Alpha-BHC UG/KG 0 0% 0 19 3,400 0 86 0
Alpha-Chlordane UG/KG 0.59 J 545-TP-1-01 3/12/2010 5% 1 19 24,000 0
Beta-BHC UG/KG 0 0% Q 19 3,000 Q 300 0
Delta-BHC UG/KG 0 0% 0 19 500,000 0
Dieldrin UG/KG 1.2 J $45-TP-2-01 3/12/2010 58% 11 19 1,400 0 34 0
Endosulfan | UG/KG 55 J 845-R5-04 3/16/2010 79% 15 19 200,000 0
@sulfan 1} UG/KG 0.88 JN $45-0DH-19-01 3/12/2010 5% 1 19 200,000 0
Endosulfan sulfate UG/KG 0 0% 0 19 200,000 0
Endrin UG/KG 3.6 J $45-TP-2-01 3/12/2010 5% 1 19 89,000 0 1,900 0 4{
Endrin aldehyde UGIKG [\ 0% 0 19
Endrin ketone UG/KG| 0.58 J $45-0DH-11-01 3/12/2010 5% 1 19
Gamma-BHC/Lindane UG/KG 0 0% 0 19 9,200 0 570 0
Gamma-Chlordane UG/KG 1.1 J $45-TP-2-01 3/12/2010 16% 3 19
Heptachior UG/KG 0 0% 0 19 15,000 0 130 0
Heptachlor epoxide UG/KG 0 0% 0 19 70 0
Methoxychlor UG/KG 45 545-ODH-4-01 3/12/2010 5% 1 19 32,000 0
Toxaphene UG/KG 0 0% 0 19 480 0
PCBs
4,4'-DDD UG/KG 0 0% 0 9 92,000 0 190 0
4,4-DDE UGKG 4.2 J SS45-6 10/25/1993 40% 4 10 62,000 0 2,000 0
4,4-DOT UG/KG 34 J $845-5 10/25/1993 22% 2 9 47,000 0 1,900 0
Aldrin UG/KG 0 0% 0 9 680 0 39 0
|Alpha-BHC UG/KG 0 0% 0 9 3,400 0 86 0
Alpha-Chlordane UG/KG 2 J 8545-6 10/25/1993 33% 3 9 24,000 0
Aroclor-1016 UG/KG 0 0% 0 28 1,000 0 410 0
Aroclor-1221 UG/KG 0 0% 0 28 1,000 0 200 0 B
Aroclor-1232 UG/KG 0 0% 0 28 1,000 0 170 1]
Aroclor-1242 UG/KG 0 0% 0 28 1,000 0 230 0
Aroclor-1248 UG/KG [ 0% 0 28 1,000 0 230 0
Aroclor-1254 UG/KG!| 2,000 S$45-0DH-4-01 3/12/2010 7% 2 28 1,000 1 120 1
Aroclor-1260 UG/KG 0 0% 0 28 1,000 0 240 0
Beta-BHC UG/KG 0 0% 0 9 3,000 0 300 0 T
Delta-BHC UGKG 0 0% 0 9 500,000 0
Dieldrin UG/KG 3.2 J $845-6 10/25/1993 22% 2 9 1,400 0 34 0
Endosulfan | UG/KG 1.8 J §845-5 10/25/1993 20% 2 10 200,000 0
Endosutfan Nl UG/KG 0 0% 0 9 200,000 0
Endosulfan sulfate UGKG g 0% 0 9 200,000 0
Endrin UG/KG 0 0% 0 9 89,000 0 1,900 0
Endrin aldehyde UG/KG 0 0% 0 9
Endrin ketone UG/KG 0 0% 0 9
Gamma-BHC/Lindane UG/KG 0 0% 0 9 9,200 0 570 0
Gamma-Chlordane UG/KG 0 0% 0 9
Heptachlor UG/KG 0 0% 0 9 15,000 0 130 0
Heptachlor epoxide UGIKG 0 0% 0 9 70 0
Methoxychlor UG/KG 0 0% 0 9 32,000 [¢]
Toxaphene UG/KG 0 0% 0 9 490 0
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Table A-1
Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-R10-03 S$45-R10-03 $45-R10-04 $45-R10-05 $45-R10-06 S545-R10-07.
Matrix SOIL SOIL SOIL SOIL SOIL SOIL
Sample ID $45-R10-03 545-R10-03D $45-R10-04 $45-R10-05 S$45-R10-06 S45-R10-07
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 3/16/2010 3/16/2010 3/16/2010 3/16/2010 3/16/2010 3/16/2010
QC Type SA DU SA SA SA SA
Study ID OD Initial Invest OD Initial Invest| OD Initial Invest OD Initial Invest OD Initial invest OD Initial Invest
Sample Round
Fiftered Total Total Total Total Total Total
e 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects

Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Qual Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual Value{Qual
Inorganics
Aluminum MG/KG| 27,900 545-R5-08 3/16/2010 100% 76 76 7,700 75 18,100 16,700 19,100 19,900 17,400 16,500
Antimony MG/KG 31 $45-R5-02 3/16/2010 32% 24 76 3.1 0 uJ 0.88|J 24 0.09|UJ 0.14/UJ 0.11[UJ 1.8[J
Arsenic MG/KG 12.6 J $45-ODH-4-01 3/12/2010 100% 76 76 16 0 0.68 76 5.1 5 4.8 4.6 4 4.5
Barium MG/KG 365 5845-8 10/25/1993 100% 76 76 400 0 1,500 0 J 167{J 256J 108|J 134[J 107)J 263[J
Beryllium MG/KG 1.2 J S45-R5-08 3/16/2010 97% 74 76 530 0 16 0 J 0.8/4 0.76}J 0.77]J 0.86|J 0.681J 0.76|J
Cadmium MG/KG| 1,100 $45-ODH-4-01 3/12/2010 78% 59 76 9.3 6 7.1 30 U 1.8 1.6|U 0.96|U 1.4|U 1.2[U 1.6/U
Calcium MG/KG| 193,000 545-R4-04 4/1/2010 99% 75 76 J 27,800} 28,500[J 2,840 4,100]4 3.700|J 14,500{J
Chromium MG/KG 446 $45-ODH-11-01 3/12/2010 100% 76 76 1,500 0 J 31.4|J 29.2|J 23.9]J4 25.5|J 22.41J 29.2|J
Cobalt MG/KG 26.8 J $45-R15-01 3/15/2010 100% 76 76 2.3 76 J 12.4]J 12.51J 10.5]J 9.6J 7.71 12.11J
Copper MG/KG| 4,180 $45-ODH-6-01 3/12/2010 100% 76 76 270 39 310 36 J 92.6[J 132 24.9]J 44.71J 64J 129{J
Cyanide MG/KG 9 0% 0 10 27 4] 2.3 0
Iron MG/KG| 118,000 $45-ODH-4-01 3/12/2010 100% 76 76 5,500 76 J 28,300(J 28,800]J 21,900|J 22,700(J 20,500]J 27,500(J
Lead MG/KG 998 J S$45-R5-08 3/16/2010 100% 76 76 1,000 0 400 1 123 189 21.7 25.2 354 198
Magnesium MG/KG| 15,000 S45-R4-04 4/1/2010 100% 76 76 J 7,560{J 6,880|J 3,630(J 4,050]J 3,6501J 6,640]J
Manganese MG/KG|[ 5,040 J S$45-R15-01 3/15/2010 100% 76 76 10,000 0 180 76 J 437(J 436{J 9991J 627]J 446|J 393]J
Mercury MG/KG 7 S45-TP-3-01 3/12/2010 99% 75 76 2.8 33 1.1 49 0.79 1 0.17] 0.45 0.71 0.38
Nickel MG/KG 59.3 545-0DH-11-01 3/12/2010 100% 71 71 310 0 150 0 J 48.7\J 46.9J 21.6|J 2744 21.4{J 47.4[J
Potassium MG/KG| 4,880 J $45-R5-08 3/16/2010 100% 55 55 J 2,950(J 2,610}J 2,580{J 3,250(J 2,320)J 2,400{J
Selenium MG/KG 0.92 J $45-R10-07 3/16/2010 4% 3 76 1,500 0 39 0 U 0.38|U 0.34{U 0.21)U 0.3V 0.25|U 0.92|J
Silver MG/KG 205 $45-0ODH-4-01 3/12/2010 62% 47 76 1,500 0 39 1 J 0.1V 0.11U 0.06/U 0.09]U 0.08|U 0.11|U
Sodium MG/KG 211 S45-TP-3-01 3/12/2010 79% 60 76 U 126 110 96|U 140U 120V 971
Thalliurm MG/KG 0.27 J 545-TP-1-01 3/12/2010 5% 4 76 0.078 4 U 2.6|U 0.14|U 0.09|U 0.13|U 0.11|U 2.4|U
Vanadium MG/KG 41.9 J S45-R15-02 3/16/2010 100% 76 76 39 2 J 26.9|J 25.31J 32.4]J 33|J 29.6]J 24.51J
Zinc MG/KG| 1,350 S45-R1-02 4/1/2010 100% 71 71 10,000 0 2,300 0 J 185]J 298 85.7]J 130[J 136]J 2371
Wet Chemistry
Perchlorate UG/KG 8.2 $45-0DG-8S-06 5/30/2018 80% 8 10 5,500 0
Footnote:
1) All historical data collected prior to 2013 are reported as provided by others. |
2) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs have not been
averaged.
3) NLE = no limit established.
4) ND = not detected in any background sampie, no background concentration available.
5) Bold chemical dectection
6) SS = Site Specific action level, see "Specific Chemica! Class (or Parameter)" footnote for details. —
7) Chemical result qualifiers are assigned by the laboratory and are evaluated and modified (if necessary) during the data validation.
blank] = detect, i.e. detected chemical result value. E (or ER) = Estimated result.
B =Compound detected in the sample at a concentration less D = Resulits from dilution of sample.
than or equal to 5 times (10 times for common lab contaminants)
the blank concentration.
R = Rejected, data validation rejected the results. J-DL = Elevated sample detection limit due to difficult sample matrix.
U = non-detect, i.e. not detected at or above this value. JN = Tentatively identified compound, estimated concentration.
U-DL = Elevated sample detection limit due to difficult sample UJ=The compound was not detected: however, the results is estimated because of discrepancies in
matrix. mesting certain analyte-specific QC critena.
U-ND = Analyte not detected in sample, but no detection or J+ = The result is an estimated quantity, but the result may be biased high.
reporting limit provided.
J = estimated detected value due to a concetration below the J- = The result is an estimated quantity, but the result may be biased low.
reporting limit or due to discrepancies in meeting certain analyte-
specific quality control.

[ [ 1 1 I
8) Specific Chemical Classes (or Parameters) comments or notes regarding how data is displayed, compared to Action Levels, or represented
in this table.

| [ | ] |
9) Chemical results greater than or equal to the action level (depending on criteria) are highlighted based on the Criteria that are present.
- Cell Bold values represent a results that is above the NYS SCO Commercial Use value. THER
- Bold & Shade values represent a results that is above the USEPA 2018-05 RSL Residential Soil (HQ=0.1). HE
- Cell Shade values represent a result that is above both the NYS SCO Commercial Use and USEPA RSL Residential Soil (HQ=0.1),
2018-05. bzl

[T [ I

10) Criteria action level source document and web address.
- The NYS SCO Commercial Use values were obtained from the NYSDEC Soil Cleanup Objectives.

hitps:/faovi.westlaw . com/nyerr/Dy nt/ldeadfcaBed1711ddad32a117: f3457view Type=FullT
nType=Ca Pageltem&con =(gc.Defaull
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Table A-1

Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID 545-R1-01 S$45-R1-02 S45-R1-03 $45-R1-04 S$45-R1-04D S45-R15-01 545-R15-02
Matrix SOIL SOIL SOIL SOIL SOIL SOIL SOIL,
Sample ID $45-R1-01 545-R1-02 S45-R1-03 S$545-R1-04 545-R1-04D §45-R15-01 545-R15-02
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.20.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-06
Sample Date 4/1/2010 4/1/2010 4/1/2010 4/1/2010 4/1/2010 3/15/2010 3/16/2010
QC Type SA SA SA SA Dy SA SA
Study ID OD Initial Invest OD Initial Invest OD Initial Invest QD Initial Invest 0D Initial Invest OD Initial Invest QD Initiaf Invest,
Sample Round
Filtered Totat Total Total Total Total Total Total
Criteria 2018-05 RSL Residential
NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value{Qual Value|Qual Value[Qual Value|Qual Value[Qual Value |Qual Value
Volatile Organic Compounds
1,1,1-Trichloroethane UGIKG 0 0% 0 10 500,000 0 810,000 0
1,1,2,2-Tetrachloroethane UG/KKG 0 0% 0 10 600 1]
1,1,2-Trichloroethane UG/KG 0 0% 0 10 150 0
1,1-Dichloroethane UG/KG 0 0% 0 10 240,000 0 3,600 0
1,1-Dichloroethene UG/KG 0 0% 0 10 500,000 0 23,000 0
1.2-Dichlorosthane UG/KG 0 0% 0 10 30,000 0 460 0
1,2-Dichloroethene (total) UG/KG 0 0% 0 10 500,000 0
1,2-Dichloropropane UG/KG 0 0% 0 10 1,600 0
Acetone UGKKG 0 0% 0 10 500,000 0 6,100,000 0
Benzene UG/KG 0 0% 0 10 44,000 0 1,200 0
Bromodichloromethane UG/KG 0 0% 0 10 290 0
Bromoform UGIKG 0 0% 0 10 19,000 0
Carbon disulfide UG/KG 0 0% 0 10 77,000 0
Carbon tetrachloride UG/KG 0 0% 0 10 22,000 4] 650 0
Chiorobenzene UG/KG 0 0% 0 10 500,000 0 28,000 0
Chlorodibromomethane UG/IKG 0 0% 0 10 8,300 0
Chlorosthane UG/KG 0 0% 0 10 1,400,000 0
Chloroform UG/KG 0 0% 0 10 350,000 0 320 0
Cis-1,3-Dichloropropene UG/KG 0 0% 0 10
Ethyl benzene UG/KG 0 0% 0 10 390,000 0 5,800 0
Methyl bromide UGKG 0 0% 0 10 680 0
Methyl butyl ketone UG/KG 0 0% 0 10
Methyl chloride UG/KG 0 0% 0 10 11,000 Q
Methyl ethyl ketone UG/KG 0 0% 0 10 500,000 0 2,700,000 0
Methyl isobutyl ketone UG/KG 0 0% 0 10 3,300,000 0
Methylene chloride UGIKG 0 0% 0 10 500,000 0 35,000 0
Styrene UGKKG 0 0% 0 10 600,000 0
Tetrachloroethene UGKKG 0 0% 0 10 150,000 0 8,100 0
Toluene UGKG 0 0% 0 10 500,000 0 490,000 0
Total Xylenes UG/KG 0 0% 0 10 500,000 0 58,000 0
Trans-1,3-Dichloropropene UG/IKG 0 0% 0 10
Trichloroethene UG/KG 0 0% 0 10 200,000 0 410 0
Vinyl chloride UG/KG 0 0% 0 10 13,000 0 59 0
Herbicides
2,4,5-T UG/KG 0 0% 0 29 63,000 0
2,4,5-TP/Silvex UG/KG 0 0% 0 29 500,000 0 51,000 0
2,4-D UGKKG 0 0% 0 29 70,000 0
2,4-DB UG/KG 0 0% 0 29 190,000 0
Dalapon UG/KG 0 0% 0 29 190,000 0
Dicamba UGIKG 0 0% Q 29 190,000 a
Dichloroprop UG/KG 0 0% 0 29
Dinoseb UG/KG 0 0% 0 29 6,300 0
MCPA UG/KG| 9,400 S$S45-1 10/25/1993 7% 2 29 3,200 2
MCPP UG/KG 0 0% 0 29 6,300 0
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Table A-1

Analytical Data for Surface Soil at OD Grounds

Feasibi

lity Study - OD Grounds

Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD45 SEAD-45 SEAD-45 SEAD-45]
Loc ID $45-R1-01 S$45-R1-02 $45-R1-03 $45-R1-04 $45-R1-04D S545-R15-01 545-R15-02
Matrix SOIL SOIL SOIL SOIL SOIL SOl SOIL
Sample ID $45-R1-01 545-R1-02 545-R1-03 S545-R1-04 $45-R1-04D S$45-R15-01 545-R15-02
Sample Depth Interval (FT) 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.20.6 0.2-0.6 0.2-0.6
Sample Date 4/1/2010 4/1/2010 41172010 41112010 4/1/2010 3/15/2010 3/16/2010
QC Type SA SA SA SA DU SA SA
Study ID OD Initial Invest OD Initial Invest OD Initial Invest OD Initial invest OD Initial Invest OD Initial Invest OD Initial Invest
Sample Round

Filtered Total Total Total Total Total Total Total

- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soit (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects

Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value|Qual Value|Qual Value|Qual Value|Qual Valug|Qual Value
Acenaphthene UG/KG 0 0% 0 29 500,000 0 360,000 0

Acenaphthylene UG/KG 30 J $545-5 10/25/1993 3% 1 29 500,000 0

Anthracene UG/KG 18 J $545-5 10/25/1993 3% 1 29 500,000 0 1,800,000 0

Benzo(a)anthracene UG/KG 50 J | 8845-5 10/25/1993 10% 3 29 5,600 0 1,100 0

Benzofa)pyrene UG/KG 82 J $845-5 10/25/1993 10% 3 29 1,000 0 110 0

Benzo(b)fluoranthene UG/KG 55 J $545-5 10/25/1993 14% 4 29 5,600 0 1,100 0

Benzo(ghi)perylene UG/KG 39 J $845-5 10/25/1993 7% 2 29 500,000 0

Benzo(k)fluoranthene UG/KG 58 J SS45-5 10/25/1993 7% 2 29 56,000 0 11,000 0
|Bis(2-Chloroethoxy)methane UG/KG 0 0% 0 29 19,000 0
|Bis(2-Chloroethyl)ether UG/KG 0 0% 0 29 230 0

Bis(2-Chloroisopropyl)ether UG/KG 0 0% 0 19 310,000 0

Bis(2-Ethylhexy!)phthalate UG/KG 740 5$S45-5 10/25/1993 24% 7 29 39,000 0

Butylbenzylphthalate UG/KG 0 0% 0 29

Carbazole UG/KG 0 0% 9 29

Chrysene UGIKG 130 J 845-ODH-8-01 311212010 24% 7 29 56,000 0 110,000 0

Dibenz(a,h)anthracene UG/KG 0 0% 0 29 560 0 110 0

Dibenzofuran UG/KG 0 0% 0 29 350,000 0 7,300 0

Diethyl phthalate UG/KG 0 0% 0 29 5,100,000 0

Dimethylphthalate UG/KG 0 0% 0 29

Di-n-butylphthalate UG/KG| 2,600 S$45-TP-4-01 3/12/2010 21% 6 29 630,000 0

Di-n-octylphthalate UG/KG 0 0% 0 29 63,000 0

Fluoranthene UG/KG 66 J $845-5 10/25/1993 21% 6 29 500,000 0 240,000 0

Fluorene UG/KG 0 0% 0 29 500,000 0 240,000 0

Hexachlorobenzene UG/KG 110 J S$45-TP-3-01 3/12/2010 21% 6 29 6,000 0 210 0

Hexachlorobutadiene UGKG Q 0% Q 29 1,200 0

Hexachlorocyclopentadiene UG/KG 0 0% 0 29 180 0

Hexachloroethane UG/KG 21 J 8545-6 10/25/1993 3% 1 29 1,800 0

Indeno(1,2,3-cd)pyrene UG/KG 52 J $545-5 10/25/1993 3% 1 29 5,600 0 1,100 0

Isophorone UG/KG 0 0% 0 29 570,000 0

Naphthalene UG/KG 21 J S$S45-5 10/25/1993 3% 1 29 500,000 0 3,800 0

Nitrobenzene UG/KG 0 0% 0 29 5,100 0

N-Nitroso-di-n-propylamine UG/IKG 0 0% 0 10 78 0

N-Nitrosodiphenylamine UG/KG 320 J $45-TP-4-01 3/12/2010 10% 3 29 110,000 0

N-Nitrosodipropylamine UG/KG [4] 0% 0 19

Pentachlorophenol UG/KG 0 0% Q 29 6,700 Q 1,000 9]

Phenanthrene UG/KG 38 J S$S45-5 10/25/1993 14% 4 29 500,000 0

Phenol UG/KG 0 0% 0 29 500,000 0 1,900,000 0

Pyrene UG/KG 100 J $845-5 10/25/1993 21% [¢] 29 500,000 0 180,000 0 —
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Table A-1

Analytical Data for Surface Soil at OD Grounds
Feasibility Study - OD Grounds
Seneca Army Depot Activity

Area SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45 SEAD-45
Loc ID $45-R1-01 S45-R1-02 S$45-R1-03 S45-R1-04 $45-R1-04D S45-R15-01 $45-R15-02
Matrix SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Sample ID $45-R1-01 $45-R1-02 $45-R1-03 S545-R1-04 $45-R1-04D $45-R15-01 845-R15-02
Sample Depth Interval (FT} 0.2-06 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6
Sample Date 4/1/2010 4/1/2010 4/1/2010 4/1/2010 4/1/2010 3/15/2010 3/16/2010
QC Type SA SA SA SA DU SA SA
Study ID OD Initial Invest QD Initial Invest OD Initial Invest OD Initial Invest OD Initial Invest OD Initial invest OD Initial Invest
Sample Round
Filtered Total Total Total Total Total Total Totaf
- 2018-05 RSL Residential
Criteria NYS COMMERCIAL USE Soil (HQ=0.1)
Max Num of Num of
Detected Frequency | Num of | Num of Detects Detects
Parameter Unit Value Max Detected Loc ID Sample Date | of Detects | Detects | Analyses | Action Level Above Action Level Above Value|Qual Value |Qual Value|Qual Value|Qual Value{Qual Value|Qual Value
4,4'-DDD UGIKG 24 JN $45-TP-2-01 3/12/2010 11% 2 19 92,000 0 190 0
4.,4'-DDE UG/KG 2 J $45-0DH-19-01 3/12/2010 84% 16 19 62,000 4] 2,000 [¢4]
4,4-DDT UG/KG 2.2 JN $45-TP-2-01 3/12/2010 68% 13 19 47,000 0 1,900 0
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