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1.0 INTRODUCTION
1.1 PURPOSE AND ORGANIZATION OF REPORT

This Feasibility Study (FS) report for the Abandoned Deactivation Furnace (SEAD 16) and the
Active Deactivation Furnace (SEAD 17) sites at the Seneca Army Depot Activity (SEDA) is a
continuation of the Remedial Investigation/Feasibility Study (RI/FS) process required for
compliance with the Comprehensive Environmental Response and Compensation Liability Act
(CERCLA) of 1980 and the Superfund Amendments Reauthorization Act (SARA) of 1986. This
program has been performed under the guidance of the US Environmental Protection Agency
(EPA), Region II, and the New York Department of Environmental Conservation (NYSDEC).
The RI was completed in 1996 and the final draft RI report was submitted to EPA and NYSDEC.
The purpose of the RI was to fully characterize the nature and extent of human health and
environmental risks posed by the SEAD-16 and 17 sites.

SEDA is under the command control of the Tobyhanna Army Depot in Tobyhanna, PA. SEDA
is currently an active Army facility, however, the depot has been placed on the closure list for
BRAC 95. SEAD-16 (inactive since the mid-1960s) and SEAD-17 (inactive since 1989) are part
of SEDA. Both sites are in proximity to the SEDA complex. SEAD 16 is abandoned with no
current site uses. Site use at SEAD 17 is temporarily discontinued. The current intended future
land use of the SEAD-16 and 17 has been determined by the Local Redevelopment Authority
(LRA) in conjunction with the Army to be industrial/commercial. As required by CERCLA and
Army regulations, if control of parcels at SEDA is released or transferred and the site-use
changes, the Army must perform any remedial actions necessary to ensure that the site
conditions resulting from a change is land use are protective of human health and the

environment.

A baseline risk assessment (BRA) was conducted for the RI at the SEAD-16 and 17. The risk
assessment included an analysis of four receptor categories. These are: 1) current on-site
worker, 2) future on-site construction workers, and 3) future on-site industrial workers, and 4)
future trespassers. A hazard index and cancer risk were calculated for each applicable receptor
exposure route, and a total receptor risk was also calculated. The risk calculations, presented in
the RI report and summarized in Table 1-1 for SEAD-16 and Table 1-2 for SEAD-17, indicate
that under the current land use scenarios for current on-site workers, the risks are within the
acceptable levels defined by EPA. For SEAD-16, under the future industrial site use scenario,
the site risks exceed the EPA defined target levels for future site construction and industrial
workers. Site risks are within acceptable EPA levels for future trespassers under the future

industrial site use scenario for SEAD-16. These risks are almost entirely due to the ingestion of

Page 1-1
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TABLE 1-1

CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS

REASONABLE MAXIMUM EXPOSURE (RME)

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 16

11/05/97

H:\eng\senecal\s1617fs\tab1-1.wk4

HAZARD CANCER
RECEPTOR EXPOSURE ROUTE INDEX RISK
RRE I RKE Inhalation of Dust in Ambient Air 6.90E-02 6.94E-11
Ingestion of Onsite Soils 1.45E-02 1.30E-06
Dermal Contact to Onsite Soils 8.78E-04 6.50E-08
TOTAL RECEPTOR RISK (N¢ & Car) 8.44E-02 1.36E-06
TURE RIAL R Inhalation of Dust in Indoor Air 5.72E-01 0.00E+00
Ingestion of Indoor Dust 8.68E+00 3.17E-05
Dermal Contact to Indoor Dust 2.65E+00 8.04E-06
Ingestion of Onsite Soils 1.45E-02 1.30E-06
Dermal Contact to Onsite Soils 8.78E-04 6.50E-08
TOTAL RECEPTOR RISK (Nc¢ & Car) 1.19E+01 4.11E-05
FUTURE ON-SITE Inhalation of Dust in Ambient Air 8.62E-01 347E-11
. Ingestion of Onsite Soils 8.71E-01 3.12E-06
Dermal Contact to Onsite Soils 1.10E-02 3.25E-08
TOTAL RECEPTOR RISK (Ne & Car) T4E+ 3.15E-06
F TR ER (Chi Inhalation of Dust in Ambient Air 4.83E-02 9.72E-12
Ingestion of Onsite Soils 2.03E-01 2.50E-06
Dermal Contact to Onsite Soils 2.44E-03 3.61E-08
Ingestion of Onsite Surface Water while Wading 2.89E-02 6.81E-08
Dermal Contact to Surface Water while Wading 1.79E-03 4.58E-07
Ingestion of Onsite Sediment 3.67E-01 8.98E-07
Dermal Contact to Sediment while Wading 1.46E-02 3.27E-08
TOTAL RECEPTOR RISK (Nc¢ & Car) 6.66E-01 4.00E-06
Page 1 of 1



TABLE 1-2

CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 17

REASONABLE MAXIMUM EXPOSURE (RME)

11/05/97

HAZARD CANCER
RECEPTOR EXPOSURE ROUTE INDEX RISK

CURRENT SITE WORKER Inhalation of Dust in Ambient Air 6.90E-02 6.94E-11

Ingestion of Onsite Soils 1.45E-02 1.30E-06

Dermal Contact to Onsite Soils 8.78E-04 6.50E-08

TOTAL RECEPTOR RISK (Nc¢ & Car) 8.44E-02 1.36E-06

FUTURE INDUSTRIAL WORKER Inhalation of Dust in Ambient Air 8.86E-03 3.98E-07

Ingestion of Onsite Soils 2.19E-02 1.79E-06

Dermal Contact to Onsite Soils 4.84E-02 6.55E-08

TOTAL RECEPTOR RISK (N¢ & Car) 1.92E-02 2.25E-06

FUTURE ON-SITE Inhalation of Dust in Ambient Air 8.86E-03 1.59E-08

CONSTRUCTION WORKERS

Ingestion of Onsite Soils 5.16E-01 1.08E-06

Dermal Contact to Onsite Soils 4.30E-03 1.17E-08

TOTAL RECEPTOR RISK (N¢ & Car) 5.29E-01 1.11E-06

FUTURE TRESSPASSER (Child) Inhalation of Dust in Ambient Air 4.96E-04 4.45E-09

Ingestion of Onsite Soils 7.67E-02 1.25E-06

Dermal Contact to Onsite Soils 3.36E-02 9.09E-09

Ingestion of Onsite Surface Water while Wading 1.04E-02 7.33E-08

Dermal Contact to Surface Water while Wading 8.91E-06 2.34E-09

Ingestion of Onsite Sediment 9.57E-02 5.61E-07

Dermal Contact to Sediment while Wading 4.76E-03 0.00E+00

TOTAL RECEPTOR RISK (N¢ & Car) 2.22E-01 1.90E-06
H:\eng\seneca\s1617fs\tabl-2.wk4 Page 1 of 1
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and dermal contact to site soils. For SEAD-17, site risks for future land use scenarios for all

potential receptors are within acceptable EPA target levels.

This FS will focus on the current and intended future land uses as the basis for remedial action
decisions. This report is organized in accordance with "Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA," EPA/540/G-89/004, October 1988 and
the New York State Department of Conservation’s “Revised TAGM—Selection of Remedial
Actions at Inactive Hazardous Waste Sites.” Section 1.0 is divided into five subsections which
provide an overview of site conditions, including a brief review of the RI report. Section 1.2
describes the site background. Sections 1.2.1 and 1.2.2 describe the site history, including a site
description and the local geologic and hydrogeologic setting. Section 1.3 summarizes the nature
and extent of contamination. Section 1.4 discusses the contaminant fate and transport, and
Section 1.5 presents the conclusions of the Baseline Risk Assessment (BRA).

Section 2.0 identifies and describes the initial screening of the remedial technologies. Remedial
action objectives are developed for each media of concern (e.g., surface soils), and general
- response actions are considered which meet the remedial objectives for each media. The
remedial technologies within each response category are screened for technical feasibility and
implementation at SEAD-16 and 17. The discussion of remedial technologies are divided into
focused on soil/sediment treatment technologies. The same technologies are applicable at both
SEAD-16 and 17. Because of the small volumes for remediation, it is assumed that both sites

will be remediated as a unit.

Technologies remaining from the initial screening are combined into remedial alternatives and
are presented in Section 3.0. Alternatives for each media are evaluated through preliminary
screening to determine their relative merit for use in the remedial action. These alternatives
assume implementation at SEAD-16 and 17 as a unit. Separate programs are not considered for
either site independently. Section 4.0 describes the treatability testing that may be necessary for
alternatives that include innovative technologies prior to their implementation of the remedial
actions. In Section 5.0, the remedial action alternatives are screened and evaluated in detail.
Also included in Section 5.0 are detailed descriptions of the technologies and their

implementation, as well as cost estimates.

1.1.1 Operable Units

In order to facilitate the remedial actions, both SEAD-16 and SEAD-17 have been combined into
separate operable units from several operable units. An operable unit, as defined by EPA (40
CFR 300.5) is:

Page 14
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SENECA SEAD-16 and SEAD 17 DRAFT- REPORT SEAD-16 and SEAD 17 FS

"a discrete action that comprises an incremental step toward
comprehensively addressing site problems. This discrete portion of a
remedial response manages migration, or eliminates or mitigates a release,
threat of a release, or pathway of exposure. The cleanup of a site may be
divided into a number of operable units, depending on the complexity of
the problems associated with the site. Operable units may address
geographical portions of a site, specific site problems, or initial phases of
an action, or may consist of any set of actions performed over time or any

actions that are concurrent but located in different portions of the site."

SEAD-16 has been combined into one Solid Waste Management Unit (SWMU), as has SEAD-
17.

1.2 SITE BACKGROUND
1.2.1 Site Description

SEDA is an active military facility constructed in 1941. The site is located approximately 40
miles south of Lake Ontario, near Romulus, New York as shown in Figure 1-1. The facility is
located in an uplands area, at an elevation of approximately 600 feet Mean Sea Level (MSL),
that forms a divide separating two of the New York Finger Lakes, Cayuga Lake on the east and
Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding area.
New York State Highways 96 and 96A adjoin SEDA on the east and west boundaries,
respectively. Since its inception in 1941, SEDA's primary mission has been the receipt, storage,
maintenance, and supply of military items.

As shown in Figure 1-2, SEAD-16 and SEAD 17 comprise only a few acres within the 10,587
acres that make up the entire SEDA facility. SEAD-16 and 17 were previously used by the Army
for munitions deactivation. SEAD-16 is located in the east-central portion of SEDA. It is
characterized by 2.6 acres of fenced land (Figure 1-3). SEAD 17 is located in the east-central
portion of SEDA. It is characterized by an elongated deactivation furnace building that is
surrounded by a crushed shale road (Figure 1-4).

1.2.1.1 Geologic 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.

Page 1-5
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The Hamilton Group, 600 to 1500 feet thick, is divided into four formations. They are, from oldest
to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The western
portion of SEDA is generally located in the Ludlowville Formation while the eastern portion is
located in the younger Moscow Formation. The Ludlowville and Moscow formations are
characterized by gray, calcareous shales and mudstones and thin limestones with numerous zones
of abundant invertebrate fossils that form geographically widespread encrinites, coral-rich layers,
and complex shell beds. The Ludlowville Formation is known to contain brachiopods, bivalves,
trilobites, corals and bryozoans (Gray, 1991). In contrast, the lower two formations (Skaneateles
and Marcellus) consist largely of black and dark gray sparsely fossiliferous shales (Brett et al.,
1991). Locally, the shale is soft, gray, and fissile.

The predominant surficial geologic unit present at the site is dense till. The till is distributed across
the entire Depot and generally ranges in thickness from 3 feet to approximately 15 feet, although it
is generally between 6 and 10 feet thick; at a few locations the thickness of the till is greater than 30
feet. The till is generally characterized as brown to olive-gray silt and clay, with little fine sand and
variable amounts of fine to coarse gravel-sized inclusions of dark gray shale. Larger diameter
clasts of shale (as large as 6 inches in diameter) are sometimes present in the basal portion of the till
and are probably rip-up clasts removed from the weathered shale zone and incorporated into the till
by the once-active glacier. Grain size analyses of the till show a wide distribution of particle sizes
within the till (Metcalf & Eddie, 1989), however, there is a high percentage of silt and clay with the
balance comprised of coarser particles. The porosities of 5 gray-brown silt clay (i.e., till) samples
ranged from 34.0 percent to 44.2 percent with an average of 37.3 percent (USAEHA, 1985).

Darien silt-loam soils, 0 to 18 inches thick, have developed over the Wisconsin age till at both
SEAD-16 and SEAD-17. These soils are poorly drained and have a silt clay loam and a clay
subsoil. In general, the topographic relief associated with these soils is 3 to 8 percent.

Regionally, four distinct hydrologic units have been 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. Regionally, the water table aquifer of
the unconsolidated surficial glacial deposits of the region would be expected to flow in a direction
consistent with the dropping ground surface elevations. Geologic cross-sections from Seneca Lake
and Cayuga Lake have been constructed by the State of New York, (Mozola, 1951). This cross-
section information, along with groundwater flow directions established at numerous sites on
SEDA and stream drainage patterns in the area, suggests that a groundwater divide exists
approximately half way between the two finger lakes; the divide is believed to run approximately
parallel to Route 96 near the eastern boundary of SEDA. Further evidence for the divide is
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provided in Parsons ES (1995). SEDA is located on the western slope of this divide and, therefore,

regional groundwater flow on the depot is expected to be west toward Seneca Lake.

The geologic information reviewed indicates that the upper portions of the shale formation would
be expected to yield small, yet adequate, supplies of water for domestic use. For mid-Devonian
shales such as those of the Hamilton group, the average yields, (which are less than 15 gpm), are
consistent with what would be expected for shales (LaSala, 1968). The deeper portions of the
bedrock, (i.e., at depths greater than 235 feet) have provided yields up to 150 gpm. At these depths
the high well yields may be attributed to the effect of solutioning on the Onondaga limestone,
which is at the base of the Hamilton Group. Based on well yield data, the degree of solutioning is
affected by the type and thickness of overlying material (Mozola, 1951). Solution effects on
limestones (and on shales which contain gypsum) in the Erie-Niagara have been reported by LaSala
(1968). This source of water is considered to comprise a separate source of groundwater for the
area. Very few wells in the region adjacent to SEDA utilize the limestone as a source of water,
which may be due to the drilling depths required to intercept this water.

1:2:2 Site History

SEDA was constructed in 1941 and has been owned by the United States Government and
operated by the Department of the Army since this time. Prior to construction of the depot, the
site was used for farming. The Abandoned Deactivation Furnace (SEAD-16) has been in use from
approximately 1945 to the mid-1960s. Small arms munitions, both obsolete and unserviceable,
were destroyed by incineration. There were no air pollution or dust control devices installed on the
furnace during the time that it operated. The overhead pipes connecting Building S-311 and 366
were used to convey propellants in the deactivation process; it is also likely that propellants were

stored in these buildings.
1.2.2.1 Previous Investigations

SEAD-16 and 17 are described in four previous reports. The first report is a SWMU Classification
Report (Parsons ES, 1994a) that describes and evaluates the Solid Waste Management Units at
SEDA. This report was intended to provide a cursory evaluation of all the SWMUs at SEDA. The
second report is the Work Plan for CERCLA Expanded Site Inspection (ESI) of Ten Solid Waste
Management Units written by Parsons Main, Inc. in January 1993. This report detailed the site
work and sampling to be performed under the Expanded Site Investigation (ESI) The third report,
the SWMU Classification Report (Parsons ES, 1995a), presents the results of a more detailed
investigation of SEAD-16 and SEAD-17. The fourth report, which only applies to SEAD-16, is a
Final Closure Report for the Underground Storage Tank Removal at Seneca Army Depot Activity,
Romulus, New York (Science Applications International Corporation, May 1994). This report
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describes the removal, sampling, and conformatory laboratory analysis activities for two USTs at
SEAD-16.

All previous investigations of the SEAD-16 and 17 site are summarized in chronological order in
the RI.

1.3 NATURE AND EXTENT OF CONSTITUENTS OF CONCERN

The nature and extent of the chemicals of concern at the SEAD-16 and 17 were evaluated
through a comprehensive field investigation program. Primary media investigated at the SEAD-
16 and 17 included building materials, indoor air quality, surface and subsurface soil (from
borings), surface water and sediment (from on-site ditches and drainage swales), and

groundwater (from monitoring wells).

Concentrations above the NYSDEC Technical and Administrative Guidance Memorandum
(TAGM) clean-up guidelines were measured in this area at all depths from land surface to the
top of the weathered shale. TAGMS are used by NYSDEC for establishing cleanup guidelines.
The TAGMS are not promulgated standards and therefore are not ARARs but rather are To Be
Considered (TBC) guidelines. As such, remedy selection will be based upon other enforceable
standards that are ARARs. However, if appropriate, TAGMs may be used to help determine
treatment volumes such as cubic yards of soil.

Surface water at SEAD-16 and 17 have not been classified by NYSDEC. However, because the
drainage ditches near SEAD 16 and SEAD-17 form the headwaters for Kendaia Creek, the lower
portion of which is designated as Class C surface water by NYSDEC, the Class C standards were
used to provide a basis of comparison for the on-site surface water chemical data. The Class C
Standards are not strictly applicable to the surface water found at SEAD-16.

Sediment results were compared to the most conservative New York State Guidelines for
sediment, including: New York State lowest effect level (NYS LEL), New York State human
health bioaccumulation criteria (NYS HHB), New York State benthic aquatic life acute and
chronic toxicity criteria (NYS BALAT and NYS BALCT, respectively), and New York State
wildlife bioaccumulation criteria (NYS WB).

All analytical results and their respective guidance values have been included in Appendix A.

Page 1-12
November 1997 k\SENECA\S16&17FS\text\SECTION1.doc



SENECA SEAD-16 and SEAD 17 DRAFT- REPORT SEAD-16 and SEAD 17 FS

On the basis of the analytical results obtained for the 7 media at SEAD-16, the most significant
impact to the site is from metals. Impacts from SVOCs and pesticides were also identified.

In the soil at SEAD-16, metals and SVOCs, predominantly PAH compounds, were found to be
pervasive, particularly in the surface and subsurface soils adjacent to the Abandoned
Deactivation Furnace. Lead, copper, arsenic, and zinc were detected in almost all of the surface
soil samples at concentrations above their respective TAGM values. On the basis of the surface
soil data, the highest concentrations of metals were clearly located in the area between the
Abandoned Deactivation Furnace Building (S-311) and the Process Support Building (366). In
the subsurface soil, copper and lead were found to be the most pervasive. The highest
concentrations of PAH compounds in surface soils were detected in samples from locations
adjacent to the northwestern corner of the Abandoned Deactivation Furnace Building.
Nitroaromatic compounds were also present in the surface and subsurface soil near both
buildings. Impacts from pesticides, PCBs, and herbicides in soil were less significant than the
impacts from SVOCs and metals.

In the shallow groundwater aquifer, seven metals were detected above their respective NYS
Class GA or federal MCL standards. Impacts from SVOCs and nitroaromatics were less
significant. No VOCs, pesticides, or PCBs were detected in groundwater at SEAD-16.

Generally, surface water impacts were from metals, six of which were found at concentrations
that exceeded their standards at several locations. The metals included lead, copper, zinc,
cadmium, selenium, and iron. Three of these metals (lead, copper and zinc) were also found to
be widely distributed in surface soils on-site, and thus, surface soils are a likely source area for
the metals found in the surface water samples. SVOCs were found in a few surface water
samples, but only one was above the NYS Class C standard. Many of the other chemical
constituents analyzed for were not present in the samples. No VOCs, pesticides, PCBs, or

nitroaromatics were detected in the samples

Sediment impacts were primarily from SVOCs and pesticides, which were pervasive. Several
pesticide compounds exceeded their respective NYS sediment criteria and by far the most
significant exceedences were in the sediment sample, SW/SD16-1, which was collected from the
northeastern corner of the Abandoned Deactivation Furnace. Several metals were detected at
concentrations above the NYS LEL with the highest concentrations found at SW/SD16-3 and
SW/SD16-10. Impacts from nitroaromatics were less significant.
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In the building material samples collected from the Abandoned Deactivation Furnace Building
(S-311) and the Process Support Building (366), metals, SVOCs, and nitroaromatics were
detected above their TAGM values. The metals antimony, copper, lead, and zinc were detected
in all 12 of the building material samples at concentrations above their respective TAGM values.
The SVOCs found were mostly PAHs, and among these benzo(a)pyrene was found at the highest
concentration (1,500 pg/Kg). The maximum concentration of total carcinogenic PAHs was
54,000 pg/Kg, which was found in a propellant residue sample (BS-10). The highest
concentrations of nitroaromatics were found in the vacuum system recovery vats in Building
366, where 2,4-dinitrotoluene was found at concentrations of 19,000,000 pg/Kg and 3,700,000
pg/Kg. Impacts from VOCs, pesticides, PCBs, and herbicides were less significant. Asbestos
was detected at 13 locations in the two buildings in such materials as pipe insulation, roofing
material, and floor tiles.

SEAD-17

On the basis of the analytical results obtained for the five media at SEAD-17, the most
significant impacts to the site are from metals. Impacts from SVOCs, pesticides, PCBs,
herbicides, and nitroaromatics were also found..

In the soil at SEAD-17 , metals were found to be pervasive in the surface and subsurface soils..
Twenty-one metals were detected in the surface soils at concentrations above their respective
TAGM values. Antimony, arsenic, copper, lead, mercury, and zinc were detected in almost all
of the surface soil samples at concentrations above their respective TAGM values. In the
subsurface soils, lead was detected in all samples at concentrations above the TAGM value. The
metals were generally evenly distributed around Building 367 at SEAD-17, although some of the
highest concentrations were located immediately to the southwest of the building. A potential
source for some the high concentrations of metals in this area of the site is a discharge pipe,
which has an outfall near location SS17-18, that drains the retort inside Building 367. Impacts
from VOCs, SVOCs, pesticides, PCBs, herbicides, and nitroaromatics in soil were less
significant than the impacts from metals.

Generally, the groundwater at SEAD-17 has not been significantly impacted by any of the
chemical constituents. Low concentrations of SVOCs were detected. Two metals did exceed
their criteria values. Additionally, no VOCs, pesticides, PCBs, or nitroaromatics were detected
in the groundwater.

Surface water impacts were not widespread and many of the chemical constituents analyzed for
were not present in the samples. Most of the impacts from metals occurred in the surface water
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samples from the drainage ditch south of the Deactivation Furnace. No VOCs, pesticides, PCBs,

or nitroaromatics were detected in the samples.

Sediment impacts were from SVOCs, pesticides, and metals. Impacts from SVOCs were most
significant at one location in the drainage ditch in the northeastern corner of the site. Pesticides
were found in the drainage ditches in the western and northeastern portions of the site. Metals
impacts were found at SW/SD17-3, which is located in the drainage ditch in the eastern portion
of the site. No PCBs or nitroaromatics were detected.

14 FATE AND TRANSPORT

Analysis of the fate and transport mechanisms for the chemicals of concern at the SEAD-16 and
17 considered site specific factors as well as expected chemical and physical behaviors of the
contaminants. Soil, sediment, and surface water samples collected off-site, and downstream of

the site were used to quantify the extent of impacts to various media.

Based on the distributions and concentrations of parameters measured on the sites, inorganics are
believed to be the most significant in terms of determining their transport. On this basis, cursory
transport modeling or inorganics was performed. This modeling was intended to provide some
insight as to which organics may pose a future threat to groundwater at both SEAD-16 and
SEAD-17. It may also be used to provide a focus and direction for future, more detailed
modeling at SEAD-16 and SEAD-17. Transport modeling of the other constituents was not
performed.

Inorganics of concern at SEAD-16 and SEAD-17 are Arsenic, Antimony, Copper, Cadmium,
Lead, Silver, and Zinc. These metals are transported primarily by leaching and groundwater
flow. Soil and groundwater samples collected during the RI confirm that these materials are
present in the surface and subsurface soils as well as in the groundwater. Once these materials
have entered the subsurface, they may migrate through the unsaturated vadose zone and/or
infiltrate into the groundwater system. A series of publicly available models was used to
evaluate the transport of inorganics at SEAD-16 and SEAD-17. These models are used and
accepted by the USEPA to conservatively estimate soil inorganic contributions to underlying
groundwater via the leaching pathway. A detailed discussion of these numerical models and
their application, assumptions used, input parameters, and sensitivity analyses is included in the
RI Report (Parsons ES, 1997) and in Appendix E. The following summarizes model results.
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SEAD-

The results of the model indicate that base case maximum leaching concentrations were for lead
and copper (55.73 mg/l and 65.27 mg/l, respectively), each of which is above its applicable
groundwater standard. The times for these maximum concentrations to occur were predicted to
be 785 years for lead and 170 years for copper. The second highest maximum concentration was
for zinc, at 26.45 mg/l in 130 years. A sensitivity analysis showed that worst case scenario
leaching concentrations could be as much as 305.12 mg/l in 145 years for lead and 194.66 mg/I
in 60 years for copper. The worst case concentration for zinc was predicted to be 170.05 mg/l in

20 years.

The concentrations above were assumed to be concentrations of solute at the unsaturated-
saturated zone interface in order to predict worst-case concentrations that will impact the
groundwater. Modeling results indicate that lead will exceed its EPA MCL of 15 pg/l in 205
years, and reach a maximum concentration in groundwater of 2,721 pg/l in approximately 785
years. Copper will exceed its EPA MCL of 200 pg/l in 85 years, and reach a maximum
concentration in groundwater of 3,190 pg/l in approximately 175 years. Zinc will exceed its
EPA MCL of 300 pg/l in 65 years, and reach a maximum concentration in groundwater of 1,428
pg/l in approximately 130 years.

SEAD-17

The results of the model indicate that base case maximum leaching concentration was for zinc,
at 8.20 mg/l, which is above its applicable groundwater standard. The second highest maximum
concentrations were for lead and copper at 3.60 mg/l and 3.41 mg/l, respectively, which is also
above their applicable groundwater standards. The times for these maximum concentrations to
occur were predicted to be 120 years for zinc, 170 years for copper, and 785 years for lead. A
sensitivity analysis showed that worst case scenario leaching concentrations for zinc, copper, and
lead could be as much as 52.01 mg/l in 20 years, 10.07 mg/l in 55 years, and 19.72 mg/l in 145
years, respectively.

The concentrations above were assumed to be concentrations of solute at the unsaturated-
saturated zone interface in order to predict worst-case concentrations that will impact the
groundwater. Modeling results indicate that lead and zinc will exceed their respective EPA
MCLs of 15 pg/l and 300 pg/l in 340 years and 50 years. Maximum concentrations in
groundwater will reach 274 pg/l in approximately 785 years for lead and 578 pg/l in 120 years
for zinc. Although cadmium concentrations at the unsaturated-saturated zone interface were
only predicted to reach a maximum of 0.59 mg/l in 20 years (worst case), because of the large
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area over which cadmium was detected, it is expected to exceed its groundwater standard of 5
pg/l 30 years, and to reach a maximum of 14.64 pg/l in approximately 55 years. The high
concentration of copper predicted at the unsaturated-saturated zone interface is not expected to

exceed its groundwater standard of 200 pg/l.
1.5 RISK ASSESSMENT

The objectives of the baseline risk assessment are to: help determine whether additional
response actions are necessary at the site, to provide a basis for determining residual chemical
levels that are adequately protective of human health and the environment, to provide a basis for
comparing potential health impacts of various remedial alternatives, and to evaluate selection of
the “No Action” remedial alternative, where appropriate. To meet these objectives, the Risk
Assessment Guidance for Superfund (RAGS) (USEPA, 1989a) was followed wherever possible
and applicable.

The baseline risk assessment is divided into two basic components: the human health evaluation
and the ecological risk assessment evaluation. Separate risk calculations are presented for

current and future on-site land-use scenarios.

The current and future intended land use for SEAD-16 and 17 will not change from current land
use which is industrial. There are no current plans to use this site for residential purposes. The
future intended use of the site was determined by the BRAC process in July 1995.

Human health risk assessments were calculated for four exposure scenarios:

1) current on-site worker;

2) future on-site worker; and

3) future on-site construction worker; and
4) future potential trespasser.

SEAD-16

Future on-site industrial and on-site construction workers are the receptors exhibiting a potential
for adverse noncarcinogenic health threats above the USEPA target level. As shown on Table

1-1, the RME hazard index of 11.9 calculated for the future industrial worker scenario is due
primarily to ingestion of indoor dust. The RME hazard index of 1.74 calculated for the future

on-site construction worker scenario is due to both ingestion of outdoor dust and ingestion of on-
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site soils. The cancer risks for all receptors and pathways are below USEPA target levels. The
highest calculated RME cancer risk is 3.17 x 10° for ingestion of indoor dust by future industrial
workers.

SEAD-17

Potential receptors exhibiting the greatest risk for adverse noncarcinogenic health threats are
future on-site construction workers. As shown on Table 1-2, the RME hazard index of 0.839 is
due primarily to ingestion of on-site soil for future on-site construction workers. This is below
the USEPA target level of 1.0. The cancer risks for all receptors and pathways are also below
UESPA target levels. The highest calculated RME cancer risk is 1.79 x 10°° for ingestion of on-
site soils by future industrial workers.

1.5.2 Baseline Ecological Risk Assessment

The ecological risk assessment was performed following the guidance presented in the New
York State Division of Fish and Wildlife Impact Analysis for Inactive Hazardous Waste Sites
(NYSDEC 1994), the Framework for Ecological Risk Assessment (EPA, 1992f), and the
Procedural Guidelines for Ecological Risk Assessment at U.S. Army Sites, Vol. 1 (Wentsel et al.,
1994). The results of the ERA indicate that the COPCs identified at SEAD-16 and 17 are

considered to pose a negligible risk to the ecosystem surrounding the site.

The SEAD-16 and 17 ERA has included both a qualitative and quantitative assessment of the
ecological status of the Unit. Phase I field evaluations included the characterization and
description of the local wildlife habitat and ecological conditions within the study area. The
conclusions determined from these field efforts indicated a diverse and healthy aquatic and

terrestrial environment. No overt acute toxic impacts were evidenced during the field evaluation.

Quantitative sediment and surface water analytical data were compared to USEPA and NYSDEC
guidelines for the protection of aquatic and macroinvertebrate life in sediments and surface
water. Additionally, as a supplement to specific guidelines, criteria, which are protective of
terrestrial wildlife and vegetation in soils, were also considered.

The quantitative ecological risk evaluation, which involved comparisons of the ecological
assessment endpoint exposures with the toxicity reference values, initially suggested that a slight
possibility exists for the COPCs to present a small potential for environmental effects. In
addition, six inorganic elements and two endosulfan compounds at SEAD-16 present a potential
for greater exposure to result in environmental effects. However, the effects from these analytes
have not been observed during fieldwork, i.e. the ecological community appears diverse and
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normal. Furthermore, upon considering the weight of evidence presented in the Ecological Risk
Summary section (Sections 6.6.4.3.1 and 7.6.4.3.1 of the RI, Parsons ES, 1997) and the very
conservative assumptions used in the ERA, the COPCs identified at SEAD-16 and 17 are
considered to pose a low risk to the ecosystem of the SEAD-16 and a negligible risk to the
ecosystem of the SEAD-17 study area.
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2.0 IDENT TION AND SCREENING OF TE
2.1 INTRODUCTION

The purpose of this section is to develop and screen an appropriate range of remedial
technologies that will eventually be combined as remedial alternatives and undergo further
screening in Section 3.0. Technologies were developed following the standard USEPA method
of identifying and screening technologies/processes. The approach consists of six steps:

° Develop remedial action objectives that specify media of interest, chemical
constituents of concern, and the results of the BRA in Sections 6.0 and 7.0 of the
SEAD-16 and 17 R

° Develop general response actions for each medium of interest that will satisfy each
remedial action objective for the site.

° Estimate quantities of media to which general response actions will be applied to
meet remedial action objectives.

® Identify remediation technologies/processes associated with each general response
action. Screen and eliminate technologies/processes based on technical
implementibility.

° Evaluate technologies/processes and retain processes that are representative of each
technology.

. Assemble and further screen the retained technologies/processes into a range of
alternatives as appropriate. In Section 5.0 the remaining alternatives are analyzed in
detail.

This six-step approach to technology screening and alternatives development is described in the
following subsections.
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2.2 REMEDIAL ACTION OBJECTIVES
2.2.1 era di ti jecti

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
clean-up process is a risk based process when considering remedial action. It requires that the
overall objective of any remedial response is to reduce the environmental and human health risks
of the chemicals present in the various environmental media to within established EPA target
ranges. Remedial action objectives are developed to meet this overall objective, and specify
media of concern, potential exposure pathways, and remediation goals. These goals establish

acceptable exposure levels that are used as a basis for developing remedial alternatives.

The National Contingency Plan (NCP) requires that CERCLA remedial actions comply with
applicable or relevant and appropriate requirements (ARARs). ARARs are promulgated
standards that are applicable to the process of site clean-up after a remedial action has been
chosen for implementation. Chemical specific standards, action specific standards, location
specific standards, and federal and state environmental regulations are all examples of potential
ARARs. However, there are currently no promulgated state or federal standards that establish
soil or sediment quality, which are the media of interest at SEAD-16 and 17 as discussed in the

following sections.

In addition, CERCLA, as amended by the Superfund Amendments and Reauthorization Act
(SARA) of 1986, requires that a CERCLA remedial action must:

e  Use remedial alternatives that permanently and significantly reduce the volume,
toxicity, or mobility of hazardous substances;

e  Select remedial actions that protect human health and the environment, are cost
effective, and involve permanent solutions, alternative solutions and resource
recovery technologies to the maximum extent possible;

e  Avoid off-site transport and disposal of untreated hazardous substances or
contaminated materials where practical technologies exist to treat these materials
on-site.
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Remedial action objectives for SEAD-16 and 17 have been developed which consist of medium
specific objectives designed to be protective of human health and the environment. Where
practicable, consideration was given to the NCP preference for permanent solutions. These
objectives are:

The remedial action objectives for the SEAD-16 and 17 operable units are as follows:

e Prevent public or other persons from direct contact with adversely impacted soils, sediments,
solid waste and surface water that may present a health risk.

e Eliminate or minimize the migration of hazardous constituents from soil to groundwater and
downgradient surface water.

e Prevent off-site migration of constituents above levels protective of public health and the
environment.

e Restore soil, and sediments to levels that are protective of public health and the environment.

The following sections describe how these general remedial action objectives were determined
and the development of remedial actions to attain these objectives. Technologies capable of
accomplishing the remedial action objectives have been screened for applicability and are
assembled into remedial alternatives in Section 3.0.

2.2.2 Media of Interest

The selection of the media of interest was based upon two general remedial action objectives:
those media that contribute the greatest risk and cause an exceedance of an EPA target risk level,
and those media that do not comply with ARARs. The remedial investigation has examined all
media at SEAD-16 and 17. Discrete samples of the on-site and off-site surface water, the on-site
sediment, the on-site soil and the on-site groundwater and Buildings S-311 and 366 at SEAD-16
have been sampled and analyzed using EPA and NYSDEC established analytical techniques.
This process has yielded high quality data meeting all established Data Quality Objectives
(DQO’s) which has been used to determine the need for and extent of remediation.

The media of interest and the locations that may require a remedial action were selected by
evaluating the benefits gained by implementing such an action. The benefits of a CERCLA
remedial effort is defined by the extent that a proposed action will eliminate or decrease the risk
to within acceptable levels. Reasonable decisions are then possible regarding the media and the
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extent of specific areas that need to be addressed. In this manner, if the conclusion is reached to
perform a remedial action then the volume of material to be treated and the benefits produced by
such an action are clear.

Although lead, a heavy metal found in the site soils and sediments at both sites, was not part of
the risk analysis, it should be considered. Lead was not considered in the risk assessment
because the EPA has withdrawn the allowable Reference Dose (RfD) values for lead. However,
based on prior discussion and agreement between the Army and the EPA regarding lead in soils
at the OB Grounds at SEDA (Parsons ES, 1997), a negotiated value of 500 mg/kg in soils is
considered the EPA guidance value for lead in soils at SEDA. This value is used to evaluate the
extent of remediation at SEAD-16 and 17. Similarly, a value of 31 mg/kg for lead in sediments
will be used to evaluate remediation of sediments at SEAD-16 and 17. This value is based on
the NYSDEC Lower Exposure Limit, which is not a promulgated regulation but a guidance value
used for evaluation of SEDA sites as agreed between the Army and the EPA.

Based on the results of the BRA and an evaluation of lead concentrations, surface soil,
subsurface soil, and sediment were determined to require Remedial Action Objectives (RAOs) at
both sites. In addition, at SEAD-16, the indoor air and surfaces inside the abandoned Buildings
S-311 and 366 also require RAOs. Tables 2-1 summarizes RAOs for SEAD-16, and Table 2-2
summarizes RAOs for SEAD-17.

2221 Soil

In the soil at SEAD-16, metals and SVOCs, predominantly PAH compounds, were found to be
pervasive, particularly in the surface and subsurface soils adjacent to the Abandoned
Deactivation Furnace. Of the metals that were detected, 14 metals were considered to be more
toxic. Lead, copper, arsenic, and zinc were detected in almost all of the surface soil samples at
elevated concentrations. On the basis of the surface soil data, the highest concentrations of
metals were clearly located in the area between the Abandoned Deactivation Furnace Building
(S-311) and the Process Support Building (366). In the subsurface soils, copper and lead were
found to be most pervasive. The highest concentrations of PAH compounds in surface soils
were detected in samples collected from locations adjacent to the northwestern corner of the
Abandoned Deactivation Furnace Building. Nitroaromatic compounds were also present in the
surface and subsurface soils near both buildings. Impacts from pesticides, PCBs, and herbicides
in soil were less significant than the impacts from SVOCs and metals. This media has therefore

been retained as a media of interest.
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In the soil at SEAD-17 , metals were found to be pervasive in the surface and subsurface soils..
Twenty-one metals were detected in the surface soils at elevated concentrations, including
antimony, arsenic, copper, lead, mercury, and zinc. In the subsurface soils, lead was detected in
all samples at elevated concentrations. The metals were generally evenly distributed around
Building 367 at SEAD-17, although some of the highest concentrations were located
immediately to the southwest of the building. A potential source for some the high
concentrations of metals in this area of the site is a discharge pipe, which has an outfall near
location SS17-18, that drains the retort inside Building 367. Impacts from VOCs, SVOCs,
pesticides, PCBs, herbicides, and nitroaromatics in soil were less significant than the impacts
from metals.

A detailed description of soil analytical results can be found in the SEAD-16 and 17 RI (Parsons
ES, 1997).

2.2.2.2 Sediment

At SEAD-16, sediment impacts were primarily from SVOCs, metals, and pesticides, which were
pervasive. Several pesticide compounds exceeded their respective NYS sediment criteria and by
far the most significant exceedences were in the sediment sample, SW/SD16-1, which was
collected from the northeastern corner of the Abandoned Deactivation Furnace. Several metals
were detected at concentrations above the NYS LEL with 