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1 INTRODUCTION

1.1 PURPOSE AND ORGANIZATION OF REPORT

Parsons Engineering Science is submitting this Feasibility Study Report (FS) for the Abandoned
Deactivation Furnace (SEAD-16) and the Active Deactivation Furnace (SEAD-17) sites located
at the Seneca Army Depot Activity (SEDA) in Romulus, New York. This report is part 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 remedial 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
Remedial Investigation Report (RI) was submitted to EPA and NYSDEC in March 1999. The
purpose of the RI was to fully characterize the nature and extent of human health and
environmental risks posed by SEAD-16 and SEAD-17 sites.

SEDA is under the command control of the Tobyhanna Army Depot in Tobyhanna,
Pennsylvania. The military mission of the Seneca Army Depot Activity has been storage and
management of military items, including munitions. Although SEDA is currently an active
Army facility, the military mission of SEDA will end in year 2000. Environmental clean-up
activities will continue past this date until all sites have reached closure. Since being placed on
the Base Realignment and Closure (BRAC) 95 base closure list, the Depot has begun the process
of base closure, which has included the transfer of Depot missions to other active military
installations.

SEAD-16, the former deactivation furnace, and SEAD-17, the existing deactivation furnace, are
two Solid Waste Management Units (SWMU)s located within the Depot. Both sites were
involved in the demilitarization of various small arms munitions. The process of deactivation of
munitions involved heating the munitions within a rotating steel kiln, which caused the
munitions to detonate. The byproducts produced during this detonation were then swept out of
the kiln through the stack. No air pollution control devices were used at SEAD-16, but at SEAD-
17 the gases were treated prior to atmospheric discharge.

Both sites are adjacent to each other and are located within an area of the Depot that has been
used for various industrial activities. SEAD-16 has been inactive and abandoned since the 1960s
and the building is in general disrepair. SEAD-17 was constructed to replace the operation of

SEAD-16. Upgrades to the air pollution control equipment at the current deactivation furnace
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had been periodically made during the life of the furnace. However, SEAD-17 has been inactive
since 1989 due to RCRA permitting issues. The existing deactivation furnace at SEAD-17 had
been in the process of being permitted as a hazardous waste incinerator, under the provisions of
RCRA, but the RCRA permit was withdrawn by the Army when the Depot was listed for base
closure in 1995.

CERCLA guidance, Office of Solid Waste and Emergency Response (OSWER) Directive
9355.7-04, Land Use in the CERCLA Remedy Selection Process, directs decision makers to
achieve cleanup levels associated with the reasonably anticipated future land use over as much of
the site as possible. Army policy, described in Responsibility for Additional Environmental
Cleanup after Transfer of Real Property, also states that “For BRAC properties, the LRA’s
redevelopment plan, specifically the land use blan, typically will be the basis for the land use
assumptions Department Of Defense (DOD) will consider during the remedy selection process.”
The intended future land use of the area that encompasses SEAD-16 and SEAD-17 has been
determined by the Local Redevelopment Authority (LRA), in conjunction with the Army, to be
industrial/commercial. In addition to the consideration of future land use during the remedy
selection process, the State of New York regulations, NYCRR Title 6, Chapter TV, Subchapter B,
Part 375, Subpart 375-1.10 Remedy Selection, requires evaluation of remedies that will restore
the site conditions to “pre-disposal conditions, to the extent feasible and authorized by law.”
This study has considered future land uses and restoration of pre-disposal conditions in the
process of developing alternatives, to the extent possible.

Although CERCLA remedies must be protective of human health and the environment, a remedy
that involves institutional controls or a projective future restrictive land use, may not be
“protective if the future land use changes. In this instance, additional remedial activities may be
required. As required by CERCLA, Section 120(h) and Army regulations, AR-200.7, when the
control of a parcel is released or transferred and/or the site-use changes, the Army will return to
do additional clean-up if it is determined that the selected remedy is no longer protective of
human health and the environment because the remedy failed to perform as expected, or because
an institutional control has proven to be ineffective, or because there has been a subsequent
discovery of additional contamination attributable to DOD activities.

The RI identified that unacceptable human health risk exists at SEAD-16 and SEAD-17. The
risks from both SEAD-16 and SEAD-17 are due to heavy metals in the on-site soils. In
addition, the materials and debris that remain within the buildings at SEAD-16 contribute to the
risk. This FS evaluates technologies and remedial actions that will reduce human health risks to
acceptable levels. Remedial actions have been developed based on lead. Lead is a constituent of
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for soil treatment are considered. SEAD-16 and SEAD-17 are adjacent to each other, have
similar operating histories, have similar media and contaminants of concern and therefore, have
been combined as one operable unit for efficient evaluation and selection of remedies. Each site
has been evaluated independently of each other. This is because, even though the two sites have
similarities, the concentration levels, and therefore the risks, for the various constituents of

concern are different.

The technologies that remain from the initial technology screening are combined into remedial
alternatives and are presented in Section 4. Alternatives are evaluated through preliminary
screening to determine their relative merit for use in the remedial action. Section 5 describes the
treatability testing that may be necessary for alternatives that include innovative technologies
prior to their implementation of the remedial actions. Section 6 screens and evaluates the
remedial action alternatives in detail. In addition, a detailed description of the technologies and
the implementation of these technologies, as well as cost estimates are presented.

1.2 OPERABLE UNITS

During the planning phase of the RI/FS process, it was decided to designate SEAD-16 and
SEAD-17 as one operable unit and to give it the label OU4. An operable unit, as defined by EPA
Code of Federal Regulations (40 CFR 300.5) is:

"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."

The goal of combining these sites into one operable unit was to perform the investigation and
evaluation as efficiently and expeditiously as possible. Time and cost savings were realized by
combining these sites into one operable unit during the investigation field efforts by performing
the sampling activities at the same time, allowing geologists to move from one site to another
without any demobilization. Further, during the risk assessment phase of work, the risk
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assessment calculations utilized similar risk assessment land use scenarios, thereby increasing

the efficiency that the assessment was performed.

1.3 SITE BACKGROUND

1.3.1 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 SEAD-17 were previously used by
the Army for munitions deactivation. SEAD-16 is located in the east-central portion of SEDA
and is characterized by 2.6 acres of fenced land, as shown in Figure 1-3. SEAD-17 is located in
the east-central portion of SEDA and is characterized by an elongated deactivation furnace

building, which is surrounded by a crushed shale road, as shown in Figure 1-4.

An approximate boundary of the operable unit is presented in Figure 1-5. This general boundary
includes the area for the deactivation operation and the proposed remediation areas. The
boundary is not intended to designate the remediation area and will be revised during the final
design process.

1.3.2 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 was no air pollution or dust control devices installed on the
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

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.

1.3.3 Previous Investigations

SEAD-16 and SEAD-17 have been described in five reports. The first report is a SWMU
Classification Report (Parsons ES, 1994) that describes and evaluates the Solid Waste Management
Units at SEDA. This report was an initial step to provide a cursory evaluation of all of the SWMUs
at SEDA. The second report is the Work Plan for CERCLA Expanded Site Inspection (ESI) of Ten
Solid Waste Management Units (SWMUSs) (Parsons Main Inc., 1993.) This report detailed the site
work and sampling to be performed for the ESI. The third report is an Expanded Site Inspection
Report (Parsons ES, 1995.) This report presents the results of a more detailed investigation of
SEAD-16 and SEAD-17. The {ourth report is the Final Closure Report for the Underground Storage
Tank Removal (Science Applications International Corporation, May 1994.) This report describes
the removal of two Underground Storage Tanks (USTs) at SEAD-16 and presents the confirmatory
sampling records and chemical analyses associated with the closure. The fifth report, the Remedial
Investigation Report (Parsons ES, March 1999), presents the results of the remedial investigation

program and estimates the potential risk to human health and the environment.

1.3.4 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.

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 sheil beds. The Ludlowville Formation is known to contain brachiopods, bivalves,

trilobites, corals and bryozoans (Gray, 1991). In contrast, the lower two formations (Skaneateles
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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 cdarserﬁar‘iiélgé. “The porosity of five gray-brown silt clay (i.e. till) samples
ranged from 34.0 percent to44.2 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
to Cayuga Lake have been constructed by the State of New York, (Mozola, 1951). This cross-
section information, along with gTéundwater 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
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. (LaSéla, 1968). The deeper portions of the
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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.

Potable water is supplied to the Depot from a water supply line that passes through the Town of
Varick. Varick’s water is obtained from the water treatment plant at the Town of Waterloo. The
source of this water is Lake Seneca. Two wells located on Yerkes Road east of Route 96-were
approximately one mile away from SEAD-16 and SEAD-17 and they are upgradient of the site
groundwater. No other privéte homes with private drinking water wells and no public supply wells
were identiﬁed within a one-mile radius of both SEAD-16 and SEAD-17, as shown in Figure 1-6.

1.3.5 Nature and Extent of Constituents of Concern

The nature and extent of the chemicals of concern at SEAD-16 and SEAD-17 were evaluated
through a comprehensive remedial investigation field program. Primary media investigated at
SEAD-16and SEAD-17 included building materials, indoor air quality, surface soil, subsurface
soil, groundwater, surface water, and sediment/soil found in the ditches. Following collection of
all media samples, the data quality was evaluated through a validation process. Prior to
preparation of the risk assessment, samples collected during the Rl were screened against
available standards, criteria and guidelines. This screening effort identified constituents and
media that may have the potential to cause unacceptable risk. Groundwater samples collected
during the ESI had elevated concentrations of metals such as lead, chromium, nickel, and zinc.
However. the groundwater sampling was not conducted in accordance with the Draft SOP titled
Groundwater Sampling Procedure, Low Flow Pump Purging and Sampling (EPA, May 15,
1995). Subsequent groundwater sampling collected during the RI phase was collected in
accordance with standard procedure and had significantly lower turbidities than those for the
ESL.  Therefore, only results from the Rl groundwater sampling round were used for

groundwater quality evaluation.

For soil, the concentrations established by the NYSDEC Technical Administrative Guidance
Memorandum (TAGM) values, HWR-94-4046, revised January 24, 1996 were used for
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screening of site contaminants because these concentrations are levels at which the NYSDEC
considered reasonable alternatives to pre-disposal conditions. For groundwater, the NYSDEC
Class GA groundwater standards were used for comparison. For surface water, the Class C
surface water standards were considered. For sediment/soil found in the ditches, the NYSDEC
Sediment Criteria described in the NYSDEC, Division of Fish, Wildlife and Marine Resources,
Technical Guidance for Screening Contaminated Sediments, January, 1999 were used for
screening of chemicals of concerns. For metals in sediment/soil found in the ditches, the Lowest

Effect Level (LEL) was used for comparison.

Analytical results of the ESI and RI are presented in Appendix A. A brief summary is presented
below as well as in Section 2. A detailed description of the analytical results is presented in the
SEAD-16 and SEAD-17 Remedial Investigation Report (Parsons ES, March 1999).

1.3.5.1 SEAD-16, Tﬁe Former Deactivati(;n Furnace

Metals and SVOCs, predominantly PAH compounds, were found pervasive in the surface and
subsurface soils, particularly adjacent to the Abandoned Deactivation Furnace. Twenty-one
metals were detected in the surface soils at concentrations above their respective TAGM values.
Lead, copper, arsenic, and zinc were detected in almost all of the surface soil samples at
concentrations above their respective TAGM values. In the subsurface soil, 14 metals were
detected in the subsurface soils at concentrations above their respective TAGM values. Copper
and lead were found to be the most pervasive. SVOCs were also detected at concentrations
above their respective TAGM values.

Based on the RI data, seven metals (aluminum, antimony, iron, lead, manganese, sodium, and
thallium) were detected above their respective NYSDEC AWQS Class GA or federal MCL
groundwater standards. SVOCs aid nitroaromatics were not detected above the groundwater
standards. No VOCs, pesticides, or PCBs were detected in groundwater at SEAD-16.

Based on the RI data, surface water impacts were primarily from metals. Six metals (lead,
copper, zinc, cadmium, selenium, and iron) were detected at several locations at concentrations
exceeding the NYSDEC Ambient Water Quality Standard (AWQS), Class C surface water
standards. SVOCs were found in a few surface water samples, but only one sample was above
the NYS Class C standard. Many of the other chemical constituents analyzed for were not
detected in the samples. No VOCs, pesticides, PCBs, or nitroaromatics were detected in the

samples.
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SENECA ARMY DEPOT ACTIVITY ' FINAL FS REPORT FOR SEAD-16 AND SEAD-17

Impacts of sediment/soil found in the ditches were primarily from SVOCs, pesticides, and
metals. Several samples contained pesticide compounds and SVOCs that exceeded their
respective NYSDEC sediment criteria. Several samples contained metals (antimony, arsenic,
cadmium, chromium, copper, iron, lead, mercury, nickel, and zinc) at concentrations above the
NYSDEC LEL.

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. Impacts from VOCs, pesticides, PCBs, and herbicides were
less significant. Asbestos was detected at 13 locations in the two buildings in materials

including pipe insulation, roofing material, and floor tiles.

1.3.5.2 SEAD-17, The Existing Deactivation Furnace

Metals were found to be pervasive in the surface and subsurface soils. Based on the R and ESI
data, 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 at concentrations above the TAGM value in all samples
analyzed. Two SVOC parameters were detected at four surface soil sampling locations and one

pesticide parameter was detected at two surface soil sampling locations above their respective
TAGM value.

Based on the RI data, the groundwater at SEAD-17 has not been-signiﬁcantly impacted by any of
the chemical constituents. Concentrations of SVOCs were detected below the NYSDEC AWQS
Class GA and federal MCL groundwater standard. No VOC:s, pesticides, PCBs, or nitroaromatics
were detec'ted in the groundwater. However, six metals (aluminum, iron, lead, manganese,

sodium. and thallium) did exceed the groundwater standards.

Surface water impacts were not widespread and many of the chemical constituents analyzed for
were not detected in the samples. Most of the impacts from metals occurred in the surface water
samples from the drainage ditch south of the deactivation furnace. No VOCs, pesticides, PCBs,
or nitroaromatics were detected in the samples. Copper, iron, lead, and selenium were detected
at concentrations above the NYSDEC AWQS Class C surface water standard.

Impacts of sediment/soil found in the ditches 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
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

portions of the site. Metals were found in sample SW/SD17-3, located in the drainage ditch in
the eastern portion of the site. Antimony, arsenic, cadmium, chromium, copper, iron, lead,
manganese, mercury, nickel, and zinc were detected at concentrations above the NYS LEL. No

PCBs or nitroaromatics were detected.

1.4 FATE AND TRANSPORT

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

off-site and downstream of the sites were used to quantify the extent of impacts to various media.

Based on the distrib‘ut.iéné éﬁéi Eb’ﬁcéntrations of parameters measured at the sites, inorganics are
believed to be the most significant in terms of determining their transport. On this basis, cursory
transport modeling of inorganics was performed. This modeling was intended to provide some
insight as to which inorganics may pose a future threat to groundwater at both SEAD-16 and
SEAD -17. It was also used to provide direction for future, more detailed transport modeling at
SEAD-16 and SEAD -17, if required. Transport modeling of the other constituents was not
performed.

Arsenic, antimony, copper, cadmium, lead, silver, and zinc are inorganics of concern at SEAD-
16 and SEAD-17 because of their pervasiveness and magnitude of contamination in soil,
building material, surface water, and sediment/soil found in the ditches, and potential to impact
groundwater. These metals were modeled for fate and transport evaluation in the RI. The fate
and transport model used in the RI consisted of a conceptual site model, water balance
calculation, and the VLEACH model. These models are used and accepted by the USEPA to
conéerva%ive@ estimate soil’.ii{c')rgani‘c contributions to groundwater via the leaching pathway. A
detailed discussion of these numerical models and their application and assumptions is included
in the RI Report (Parsons ES, March 1999).

As part of this FS, the fate and transport model was re-run using site specific information.
Subsurface soil samples and groundwater samples taken from SEAD-17 monitoring wells
MW17-1, MW17-2, MW17-3, MW17-4 and samples taken from locations within 25 to 50 feet of
each other at SEAD-16 were used to estimate the K4 values, the partition coefficient between
soil and water. The results suggest that the metals in the on-site soil tend to strongly bind to soil
instead of partitioning into water. A summary of the estimated Kg values and their comparison
with other references and K values used in the VLEACH model is presented in Table 1-1. The
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

estimated K{ values were much greater than the K4 values used in the RI VLEACH model for
all metals except for mercury (because mercury was not detected in the groundwater samples, the
detection limit concentration was used which results in a lower K value). The VLEACH model
was run with estimated K values from site samples. An average leaching concentration, which
was estimated from the total metal input to the groundwater over 100,000 years, was used in the
Summers model to predict groundwater quality in 100,000 years. Similar results were obtained

for groundwater metal concentrations in 1,000 years.

1.4.1 SEAD-16, The Former Deactivation Furnace

As presented in Table 1-2, the results of the FS model indicate that base case cumulative metal
input to the groundwater in 100,000 years is 1.02x107 g, 3.84x104 g, 3.74x105 g 2.68x103 g,
5.35x102 g, 9.64x105 g, and 346.05 g for lead, copper, antimony, arsenic, mercury, zinc, and
cadmium respectively. As presented in Table 1-3, the above metal input to the groundwater will
result in groundwater concentrations of 11 pg/l, 4.7 pug/l, 1.36 pg/l, 1.2 pg/l, 0.050 pg/l, 16 pg/l,
and 1.15 pg/l for lead, copper, antimony, arsenic, mercury, zinc, and cadmium respectively.
None of the above metals is estimated to exceed its respective standard in 100,000 years.
Groundwater concentrations of copper, arsenic, mercury, and cadmium will not increase in
100,000 years, some of which may even decrease due to dilution effect of the leachate.
Groundwater concentrations of lead. antimony, and zinc will increase by 12%, 36%, and 2%,

respectively, in 100,000 years.

A sensitivity analysis showed that worst case scenario groundwater concentrations could be as
high as 13.4 ug/l, 8.1 pg/l, 1.81 pg/l, 1.25 pg/l, 0.051 pg/l, 16.1 pg/l, and 0.15pg/1 for lead,
copper, antimony, arsenic, mercury, zinc, and cadmium, respectively (Appendix F, Table F-1
through Table F-7) in 100,000 years. None of the above metals is estimated to exceed its
respective standard in 100,000 years. Groundwater concentrations of arsenic and cadmium will
not increase in 100,000 years. Groundwater concentrations of lead, copper, antimony, mercury,
and zinc will increase by 15%, 65%, 81%, 2%, and 3%, respectively, in 100,000 years.

1.4.2 SEAD-17, The Existing Deactivation Furnace

As presented in Table 1-4, the results of the FS model indicate that base case cumulative metal
input to the groundwater in 100,000 years is 9.87x105 g, 3.46x104 g, 4.27x104 g» 5.71x103 g,
3.86x103 g, 4.80x103 g for lead, copper, antimony, zinc, silver, and cadmium, respectively. As
presented in Table 1-§, the above metal input to the groundwater will result in groundwater
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Table 1-2
Cumulative Groundwater Impact and Average Leachate Concentration to Groundwater at SEAD-16

in 100,000 Years

SEAD-16 and SEAD-17 Fesibility Study

Seneca Army Depot Acitvity
VLEACH |VLEACH | Time Cumulative Average Area | Recharge | Infiltration Average Average
Model Scenario Groundwater | Groundwater Rate Volume Leachate Leachate
Scenario |Explan. Impact Impact Conc. Conc.
(year) @ (g/year) () | (fu/year) | (fi'/year) @) (mg/L)

Pb-1 Base 100,000{ 1.02E+07 102.36 25,550 0.59 15,075 6.79E-03 2.40E-01
Pb-2 Kd low 100,000 1.23E+07 123.16 25,550 0.59 15,075 8.17E-03 2.88E-01
Pb-3 Kd high 100,000| 2.98E+05 298 25,550 0.59 15,075 1.98E-04 6.99E-03
Pb-4 Q low 100,000| 6.37E+05 6.37 25,550 0.29 7,410 8.60E-04 3.04E-02
Pb-5 Q high 100,000| 1.1SE+07 114.89 25,550 0.88 22,484 5.11E-03 1.80E-01
Cu-1 Base 100,000| 3.84E+04 0.38 25,550 0.59 15,075 2.55E-05 9.00E-04
Cu-2 Kd low 100,000| 3.33E+06 33.34 25,550 0.59 15,075 221E-03 7.81E-02
Cu-3 Kdhigh |100,000| 5.59E+03 " 0.056 25,550 0.59 15,075 3.71E-06 1.31E-04
Cu-4 Q low 100.000( 1.61E+04 0.16 25,550 0.29 7,410 2.17E-05 7.67E-04
Cu-5 Q high 100,000 2.17E+05 2.17 25,550 0.88 22,484 9.66E-05 3.41E-03
Sb-1 Base 100,000{ 3.74E+05 3.74 22,250 0.59 13,128 2.85E-04 1.01E-02
Sb-2 Kd low 100,000| 3.74E+05 3.74 22,250 0.59 13,128 2.85E-04 1.01E-02
Sb-3 Kd high 100,000 3.74E+05 3.74 22,250 0.59 13,128 2.85E-04 1.01E-02
Sh-4 Qlow 100,000| 3.85E+05 3.85 22,250 0.29 6,453 5.97E-04 2.11E-02
Sb-3 Q high 100,000 3.70E+05 3.70 22,250 0.88 19,580 0.00019 6.68E-03
As-1 Base 100.000 2.68E+03 2.68E-02 3.437 0.59 2,028 1.32E-05 4.66E-04
As-2 Kd low 100,000 2.69E+03 2.69E-02 3437 0.59 2,028 1.33E-05 4.68E-04
As-3 Kdhigh [ 100.000| 2.66E+03 2.66E-02 3,437 0.59 2,028 1.31E-05 4.63E-04
As-4 Q low 100.000| 2.67E+03 2.67E-02 3437 0.29 997 2.68E-05 9.45E-04
As-3 Q high 100,000 2.68E+03 2.68E-02 3,437 0.88 3,025 8.87E-06 3.13E-04
He-1 Base 100,000 5.35E+02 5.35E-03 7.188 0.59 4,241 1.2614E-06 | 4.454E-05
He-2 Kd low 100,000 5.35E+02 5.35E-03 7,188 0.59 4,241 1.2614E-06 | 4.454E-05
Heg-3 Kd high | 100,000 5.35E+02°-| - "535E-03 7,188 0.59 4,241 1.2614E-06 | 4.454E-05
He-4 Q low 100,000] 5.45E+02 5.45E-03 7,188 0.29 2,085 2.6142E-06 | 9.231E-05
Hg-5 Q high 100,000| 5.26E+02 5.26E-03 7,188 0.88 6,325 8.3121E-07 | 2.9351E-05
Zn-1 Base 100,000 9.64E+05 9.6362 26,350 0.59 15,547 6.20E-04 2.19E-02
Zn-2 Kd low 100,0001 1.16E+06 11.55 26,350 0.59 15,547 7.43E-04 2.62E-02
Zn-3 Kd high [ 100,000| 8.40E+04 0.83966 26,350 0.59 15,547 5.40E-05 1.91E-03
n-4 Q low 100,000} 1.78E+05 1.783 26,350 0.29 7,642 2.33E-04 8.24E-03
Zn-3 Q high 100,000 1.11E+06 11.134 26,350 0.88 23,188 4.80E-04 1.70E-02
Cd-1 Base 100,000 346.05 3.46E-03 1,750 0.59 1,033 3.352E-06 | 1.183E-04
Cd-2 Kd tow 100,000 346.23 3.46E-03 1,750 0.59 1,033 3.353E-06 | 1.184E-04
Cd-3 Kd high [ 100.000 349.22 3.49E-03 IjSO 0.59 1,033 3.382E-06 1.19E-04
Cd-4 Q low 100,000 346.61 3.47E-03 1,750 0.29 508 6.830E-06 | 2.41E-04
Cd-5 Q high 100.000 345.98 3.46E-03 1,750 0.88 1,540 2.247E-06 | 7.93E-05
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Table 1-3

Summers Model Input Parameters and Results for Base Scenarios
of Seven Inorganies at SEAD-16 in 100,000 Years

SEAD-16 and SEAD-17 Fesibility Study
Seneca Army Depot Activity

Parameter Model Units Mode] Scenario

1.D. Pb-1 Cu-1 Sb-1 As-1 Hg-1 Zn-1 Cd-1
Scepage velocity in downward direction Vsz fi/day 0.0016 0.0016 0.0016 0.0016 0.0016 0.0016 0.0016
Saturated void fraction (water volume volume of (E unitless 0.2 0.2 0.2 0.2 0.2 0.2 0.2
solid) in soil
Specific discharge (Darcy velocity) in the Vdz ft day 0.00032 0.00032 0.00032 0.00032 0.00032 0.00032 0.00032
downward Direction
Horizontal arca of impacted soil ' Ap i 25350 25.550 22.250 3.437 7.188 26.350 1.750
Nolumetric How rawe of liguid transporting solute | Op i dav 8.18 818 7.12 110 2.30 843 0.56
into the aquiter (unsaturated-saturated zone
interface)
Seepage velocity in aquifer V'sa ft day 0.93 0.93 0.93 0.63 0.93 0.93 0.93
Porosity of aquifer (fraction) La unitiess 02 0.2 0.2 0.2 (.2 0.2 02
Specific discharge (Darey velocity) in the aquiter

Vda ft day 0.186 0.186 0.186 0.186 0.186 0.186 0.186
Thickness of aquiter Ha ft 3 3 3 3 3 3 3
Width of impacted soil perpendicular to flow Wp it 320 320 305 140 300 300 95
direetion in the aquiter
Volumetric flow rate of aquifer 0a it day 178.56 178.56 170.19 7812 167.4 167.4 53.01
Initial or background concentration of solute in the|Cs my | 0.00085 0.0049 0.0010 0.0013 0.000050 0.016 0.00015
aquiter
Average concentration of solute in the infiltration |Cp me i 0.24 0.00090 0.010 0.00047 | 0.000045 0.022 0.0001183
at the unsaturated-saturated zone interface in
HO0.000 y ears calculated by VLEACH model
Solute concentration in groundwater in 100,000 |{Cgw my | 0.011 0.0047 0.00136 (rLool12 0.000050 0.02 0.0001
sears as calculated by the SUMMERS model

Cew ug ! 11 4.7 1.36 1.2 0.050 16 0.15

Drinking water standard ug | 15 200 6 25 2 300 5
Reference EPAMCL| NYSGA | EPAMCL| NYSGA | NYSGA | NYSGA | EPA MCL
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Table 1-4
Cumulative Groundwater Impact and Average Leachate Concentration to Groundwater at SEAD-17

in 100,000 Years
SEAD-16 and SEAD-17 Fesibility Study

Seneca Army Depot Acitvity

VLEACH [VLEACH | Time Cumulative Average Area Recharge | Infiltration |Average Average
Model Scenario Groundwater | Groundwater Rate Volume Leachate | Leachate
Scenario [Explan. Impact Impact Conc. Conc.
(year) ® (g/year) (f) | (fiyea) | (ftyean) | (@A) | (mg/L)
Pb-1 Base 100,000 | 9.87E+05 9.87 36,935 0.59 21,792 4.53E-04 | 1.60E-02
Pb-2 Kd low 100,000 | 1.18E+06 11.81 36,935 0.59 21,792 5.42E-04 | 1.91E-02
Pb-3 Kd high 100,000 | 5.23E+04 0.52 36,935 0.59 21,792 2.40E-05 | 8.47E-04
Pb-4 Q low 100,000 | 8.82E+04 0.88 36,935 0.29 10,711 8.23E-05 | 2.91E-03
Pb-3 Q high 100.000 | 1.10E+06 11.03 36,935 0.88 32,503 3.39E-04 | 1.20E-02
Cu-1 Base 100.000 3'.46E+O4 ) 0.35 26,818 0.59 15.823 2.19E-05 | 7.73E-04
Cu-2 Kd low 100,000 | 2.36E+05 236 26,818 0.59 15.823 1.49E-04 | 5.26E-03
Cu-3 Kd high 100,000 | 5.65E+03 0.057 26,818 0.59 15.823 3.57E-06 | 1.26E-04
Cu-4 Q low 100.000 | 1.69E+04 0.17 26.818 0.29 7,777 2.17E-05 | 7.67E-04
Cu-3 Q high 100.000 § 5.99E+04 0.60 26,818 0.88 23,600 2.54E-05 | 8.97E-04
Sb-1 Base 100,000 | 4.27E+04 0.427 39,435 0.59 23,267 1.84E-05 | 6.49E-04
Sb-2 Kd low 100,000 | 4.27E+04 0.427 39,435 0.59 23,267 1.84E-05 | 6.49E-04
Sb-3 Kd high 100,000 | 4.27E+04 0.427 39.435 0.59 23,267 1.84E-05 | 6.49E-04
Sb-4 Q low 100,000 | 4.35E+04 0.435 39,435 0.29 11,436 3.80E-05 | 1.34E-03
Sb-3 Q high 100.000 | 4.26E+04 0.426 39,435 0.88 34,703 1.23E-05 | 4.33E-04
7Zn-1 Base 100,000 | 5.71E+05 5.7107 36,780 0.59 121,700 2.63E-04 | 9.29E-03
/n-2 Kd low 100,000 7  6.48E+05 6.4814 36,780 0.59 21,700 2.99E-04 | 1.05E-02
Zn-3 Kd high 100.000 1.17E+05 1.172 36,780 0.59 21,700 5.40E-05 | 1.91E-03
Zn-4 Q low 100,000 | 2.23E+03 2228 36,780 0.29 10,666 2.09E-04 | 7.38E-03
/n-3 Q high , 100,000 { 6.28E+05 6.2771 36,780 0.88 32,366 1.94E-04 | 6.85E-03
Ag-1 Base 100,000 | 3.86E+03 0.038605 27,775 0.59 16,387 2.36E-06 | 8.32E-05 |
Ag-2 Kd low 100,000 | 3.86E+03 0.038645 27,775 0.59 16,387 2.36E-06 | 8.33E-05
Ag-3 Kd high 100,000 | 3.88E+03 0.038758 27,775 0.59 16,387 2.37E-06 | 8.35E-05
Ag-4 Q low 100,000 | 3.86E+03 0.038572 27,775 0.29 8,055 4.79E-06 | 1.69E-04
Ag-3 Q high 100,000 | 3.86E+03 0.038618 27,775 0.88 24,442 1.58E-06 | 5.58E-05
Cd-1 Base 100,000 | 4.80E+03 0.047998 27411 0.59 16,172 2.97E-06 | 1.05E-04
Cd-2 Kd low 100,000 | 4.80E+03 0.048025 27,411 0.59 16,172 2.97E-06 | 1.05E-04
Cd-3 Kd high 100,000 | 4.84E+03 . 0.048423 27,411 0.59 16,172 2.99E-06 | 1.06E-04
Cd-4 Q low 100,000 | 4.81E+03 0.048081 27,411 0.29 7,949 6.05E-06 | 2.14E-04
Cd-5 Q high 100,000 |  4.80E+03 0.047988 27,411 0.88 24,122 1.99E-06 | 7.02E-05
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Table 1-5

Summers Model Input Parameters and Results for Base Scenarios
of Six Inorganics at SEAD-17 in 100,000 Years

SEAD-17 Remedial Investigation
Seneca Army Depot Activity

Parameter Model Units Model Scenario
1D Pb-1 Cu-1 Sb-1 Zn-1 Ag-1 Cd-1
Seepage velocity in downward direction Vsz fvday 0.0016 0.0016 0.0016 0.0016 0.0016 0.0016
Saturated void traction (water volume/volume of E unitless 0.2 0.2 02 0.2 0.2 0.2

solid) in soil

Specific discharge (Darcy velocity) in the Vdz fi/dayv 0.00032 | 000032 | 000032 [ 0.00032 | 0.00032 | 0.00032
downward Direction

26.818 39.433 36.780 27.775 27.411

[3%]
n

Horizontal area of impacted soil Ap i 36.9

Volumetric flow rate of liquid transporting solute|  Qp ft'/dav 11.82 8.58 12.62 11.77 8.89 877
into the aquifer (unsaturated-saturated zone
intertace)

Scepage velocity in aquifer Vsa fvday 1.0 1.0 1o 1.0 1.0 1.0

Porosity of aquifer (fraction) Fa unitless 02 0.2 02 02 0.2 02

Specific discharge (Darey velocity') in the aquifer

\'da fuday 02 0.2 0.2 0.2 0.2 02
Thickness of aquifer Ha ft 3 3 3 3 3 3
Width of impacted soil perpendicular to flow Wp f1 240 240 110 260 170 240
direction in the aquifer
Volumetrie flowate of aquifer --Qa ) fidav 144 144 66 156 102 144
Initial or background concentration of solute in Cs mg/t 0.00085 0.0037 0.001 0.0029 0.0023 0.00031
the aquifer
Average concentration of solute in the infiltration| Cp me/l 1.60E-02 | 7.73E-04 | 649E-04 | 9.29E-03 | 832E-05 | 1.05E-04
at the unsaturated-saturated zone interface in
100.000 vears calculated by VLEACH model
Solute concentration in groundwater in 100.000 | Cgw mg/l 2.00E-03 | 354E-03 | 9.44E-04 | 3.35E-03 | 2.12E-03 | 2.98E-04

vears as calculated by the SUMMERS model

Cgn ug/l 200 3.54 0.94 335 212 0.30
Drinking water standard ug/l 15 200 6 300 50 5
Reference EPA MCL| NYS GA | EPAMCL]| NYS GA | NYS GA | EPA MCL
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concentrations of 2 ug/l, 3.54 pg/l, 0.94 pg/l, 3.35 pg/l, 2.12 pg/l, and 0.30 pg/l for lead, copper,
antimony, silver, and cadmium, respectively. None of the above metals is estimated to exceed its
respective standard in 100,000 years. Groundwater concentrations of copper, antimony, silver,
and cadmium will not increase in 100,000 years, some of which may even decrease due to
dilution effect of the leachate. Groundwater concentrations of lead and zinc will increase by
1.4% and 14%, respectively, in 100,000 years.

A sensitivity analysis showed that worst case scenario groundwater concentrations could be as
high as 2.2 pg/l, 3.79 pg/l, 1.06 pg/l, 3.4 ug/l, and 0.30 pg/l for lead, copper, antimony, zinc,
silver, and cadmium respectively (Appendix F, Table F-8 through Table F-13) in 100,000
years. None of the above metals is estimated to exceed its respective standard in 100,000 years.
Groundwater concentrations of silver and cadmium decrease in 100,000 years due to dilution
effect of the leachate. Groundwater concentrations of lead, copper. antimony, and zinc will
increase by 1.6%, 2%, 6%, and 17%, respectively, in 100,000 years.

1.5 RISK ASSESSMENT

A baseline risk assessment (BRA) was conducted for SEAD-16 and SEAD -17 and is presented
in the RI (Parsons ES, March 1999). The objectives of the baseline risk assessment were to:
assess site conditions for protectiveness of human heaith and the environment, 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,
provide a basis for comparing potential health impacts of various remedial alternatives, and
evaluate selection of the “No Action” remedial alternative, where appropriate. To meet these
objectives, the Risk Assessment Guidance for Superfund (RAGS) (USEPA, 1989) was followed
wherever possible and applicable.

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

and future on-site land-use scenarios.

The baseline human health risk assessments for SEAD-16 and SEAD-17 are presented in
Appendix B. It should be noted that revisions have been made to the SEAD-17 human health
risk assessment, which appeared in the RI. As part of this revision, the risk associated with the

ingestion of groundwater for SEAD-17, which was previously excluded, was calculated and
included. Minor revisions were also made to the risk tables associated with the ingestion of soil

and dermal contact to soil.
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1.5.1 Baseline Human Health Risk Assessment

The current land use for SEAD-16 and SEAD-17 is industrial. The future intended use of the site
was determined to be industrial by the Seneca Army Depot Local Redevelopment Authority in
the Reuse and Implementation Strategy for Seneca Army Depot. This document was adopted and
approved by the Seneca County Board of Supervisors on October 22, 1996. There are no current

plans to change the land use or use the site for residential purposes.

The human health risk assessments were conducted for the industrial land use scenario for the
followiné six receptors:

1) current on-site worker,

2) future industrial worker,

3) future on-site construction workers,

4) future child trespassers,

5) future day care center child, and

6) future day care center worker.

A summary of the assessment is presented in Section 2.

1.5.2 Baseline Ecological Risk Assessment

The ecological risk assessment (ERA) 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, 1992), and the
Procedural Guidelines for Ecological Risk Assessment at U.S. Army Sites, Vol. 1 (Wentsel et al.,
1994).

The ERA included both qualitative and quantitative assessments of the ecological status of
SEAD-16 and SEAD-17. Field evaluations included the characterization and description of the
local wildlife habitat and ecological conditions within the study area. Based on these studies, the
creek chub was chosen to represent the aquatic community in the quantitative assessment and the
deer mouse was chosen to represent the terrestrial vertebrae populations in the quantitative
assessment. Quantitative sediment and surface water analytical' data were compared to USEPA

and NYSDEC guidelines for the protection of aquatic and macroinvertebrate life in sediments
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and surface water. Additionally, as a supplement to specific guidelines, criteria, which are

protective of terrestrial wildlife and vegetation in soils, were also considered.

A summary of the ecological risk assessment is presented in Section 2.

P:\PIT\Projects\SENECA\S 161 7FS\Final2000\Text\Section_1\Sect1ditch.doc Page 1-26
September 2000



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

2 REMEDIAL ACTION OBJECTIVES 2-1
2.1 INTRODUCTION ' 2-1
2.2 GENERAL REMEDIAL ACTION OBJECTIVES 2-1
2.3 RISK-BASED REMEDIAL ACTION OBJECTIVES 2-3

2.3.1 SEAD-16 Human Health Risk Assessment 2-3
2.3.2 SEAD-17 Human Health Risk Assessment 2-9
2.3.3 SEAD-16 Ecological Risk Assessment 2-9
2.3.4 SEAD-17 Ecological Risk Assessment 2-10
2.3.5 Risk-Based Remedial Action Objective Summary 2-11
2.4 ARAR-BASED REMEDIAL ACTION OBJECTIVES 2-13
2.4.1 SEAD-16 Surface and Subsurface Soils 2-15
2.4.2 SEAD-16 Groundwater 2-15
2.43 SEAD-16 Surface Water 2-16
2.4.4 SEAD-16 Sediment/Soils Found in the Ditches 2-16
2.4.5 SEAD-16 Building Material and Debris 2-17
2.4.6 SEAD-17 Surface and Subsurface Soil 2-18
2.4.7 SEAD-17 Groundwater 2-18
2.4.8 SEAD-17 Surface Water 2-18
2.49 SEAD-17 Soil Found in the Ditches 2-19
2.5 MEDIA SPECIFIC REMEDIATION GOALS 2-19
2.5.1 Media Specific Remediation Goals 2-19
2.5.1.1 Soil with Lead Concentration Exceeding 1250 mg/kg 2-20
2.5.1.2  Soil with Lead Concentration Exceeding 1000 mg/kg 2-23
2.5.1.3  Soil with Lead Concentration Exceeding 400 mg/kg 2-23
2.5.1.4  Soil Found in the Ditches 2-24
2.5.2 Selection of the Media of Interest 2-24
2.52.1 SEAD-16 Soil 2-27
2.5.2.2 SEAD-16 Groundwater 2-27
2.5.2.2.1 Human Health Risk 2-27
2.5.2.2.2 Groundwater Quality 2-29
2.5.2.2.3 Contaminant Transport 2-29
2.5.2.2.4 Future Use 2-30
2.5.2.3 SEAD-16 Surface Water 2-31
P:\PIT\Projects\SENECA\S161 7FS\Final 2000\ Text\Section_2\Sect2_ditchREV.DOC Page 2-1

July 2001



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

2.5.2.4 SEAD-16 Soil Found in the Ditches 2-31
2.52.5 SEAD-16 Building Material and Debris 2-31
2.5.2.6 SEAD-16 Air 2-31
2.5.2.7 SEAD-17 Soil 2-32
2.5.2.8 SEAD-17 Groundwater 2-32
2.5.2.9 SEAD-17 Surface Water 2-32
2.5.2.10 SEAD-17 Soil Found in the Ditches 2-33
2.6 REMEDIAL ACTION OBJECTIVE SUMMARY AND SITE SPECIFIC GOALS 2-33
2.7 RESPONSE ACTIONS 2-33
2.7.1 No Action 2-34
2.7.2 Institutional Control Activities 2-35
2.7.3 Containment Actions 2-36
2.7.4 In Situ Treatment Actions 2-36
- 2.7.5 Excavation/Removal/Ex-situ Treatment Actions 2-36
2.7.6 Excavation/Removal/Disposal Actions 2-37
2.8 ESTIMATE OF QUANTITIES TO BE REMEDIATED 2-37
2.8.1 SEAD-16 2-38
2.8.2 SEAD-17 2-43
PAPIT\Projects\SENECA\S1617FS\Final2000\Text\Section_2\Sect2_ditchREV.DOC Page 2-2

July 2001



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

2 REMEDIAL ACTION OBJECTIVES

2.1 INTRODUCTION

The purpose of this section is to develop remedial action objectives (RAQO) and general response
actions for each media of interest. Based on the RAO and the general response actions, possible
remedial technologies are identified and screened in Section 3, and remedial alternatives are
developed in Section 4. This process follows the standard USEPA method of identifying and

screening technologies/processes and consists of the following six steps:

« Develop remedial action objectives that specify media of interest, chemical constituents of
concern, and the results of the BRA (Section 2);

« Develop general response actions for each medium of interest that will satisfy each remedial
action objective for the site (Section 2);

« Estimate quantities of media to which general response actions will be applied to meet
remedial action objectives (Section 2);

» Identify remediation technologies/processes associated with each general response action.
Screen and eliminate technologies/processes based on technical implementability (Section
3)

« “Evaluate technologies/processes and retain processes that are representative of each
technology (Section 3); and

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

as appropriate (Section 4 and 6).

This six-step approach to technology screening and alternatives development is described in the
following subsections.

2.2 GENERAL REMEDIAL ACTION OBJECTIVES

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
clean-up process is a risk-based process. The overall objective of any remedial response is to
protect human health and the environment. Protection of human health and the environment is
required where the risks from exposure to the chemicals present in the various environmental

media exceed established USEPA target ranges. Remedial action objectives have been
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developed to meet this overall objective. The objectives are then 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 cleanup 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. For SEAD-16 and SEAD-17, chemical specific ARARs for groundwater and surface
water quality have been established. However, there are currently no promulgated state or
federal standards that establish allowable soil quality, which is the media of interest at SEAD-IG
and SEAD-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:

o 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.

Remedial action objectives for SEAD-16 and SEAD-17 have been developed. The objectives
consist of media specific objectives designed to be protective of human health and the
environment. Where practicable, consideration was given to the NCP preference for permanent
solutions. The remedial action objectives for SEAD-16 and SEAD-17 are as follows:

» Prevent public or other persons from direct contact with adversely impacted soils,
sediments/soils found in the ditches, solid waste and surface water that may present a health
risk.

PAPIT\Projects\SENECA\S1617FS\Final2000\Text\Section_2\Sect2_ditchREV.DOC Page 2-2
July 2001



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

o Eliminate or minimize the migration of hazardous constituents from soil to groundwater and

downgradient surface water.

* Prevent off-site migration of constituents above levels protective of public health and the

environment.

» Restore soil and sediments/soils found in the ditches 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. Remedial action objectives
for these sites are based upon the current and intended land use (i.e., industrial) scenarios.
Technologies capable of accomplishing the remedial action objectives have been screened for

applicability in Section 3 and are assembled into remedial alternatives in Section 4.

2.3 RISK-BASED REMEDIAL ACTION OBJECTIVES

The first step in developing remedial action objectives is to review the results of the Baseline
Risk Assessment (BRA) presented in the RI report (Parsons ES, March 1999) and in Section 1.5.
USEPA considers that a site exhibits unacceptable risk levels if the Hazard Index (HI) for the

site is greater than 1, or if the cancer risk is greater than the target range of 1 x 104 to 1 x 1076.

2.3.1 SEAD-16 Human Health Risk Assessment

A hazard index and cancer risk was calculated for SEAD-16 based on the reasonable maximum
exposure (RME) for each of the six applicable receptors (discussed in Section 1) and each
exposure route. In addition, a total receptor risk was calculated. The risk calculations presented
in Appendix B and summarized in Table 2-1 indicate that under the current and intended future
land use scenarios (pre-remediation case), the total hazard index is below the USEPA acceptable
level of 1 for the current site worker (HI=0.05) and the future trespasser (HI=0.3). However, the
total hazard indices for the future industrial worker (HI=20), future on-site construction worker
(HI=1), future day care center child (HI=6), and future day care center worker (HI=2) exceed the
acceptable USEPA level.
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The total hazard index for the future adult industrial worker is due to ingestion of indoor dust,
dermal contact with indoor dust, and ingestion of groundwater. The total hazard index for the
future day care child is due to ingestion of on-site soil and ingestion of groundwater. The total

hazard index for the future day care center worker is primarily due to ingestion of groundwater.

The total cancer risks for the current and intended future land use scenarios are in the range of
the USEPA target level of between 1 x 10-4 and 1 x 10-6 for all receptors except future industrial
worker. For the current site worker the total carcinogenic site risk is 1 x 10-6. For the future on-
site construction worker the total carcinogenic site risk is 3 x 106. For the future on-site
trespasser the total site carcinogenic risk is 3 x 10-6. For the future day care center child the risk
is 6 x 10-3 and the carcinogenic risk for the future day care center worker is 6 x 10-3. The total
cancer risk exceeds the target level for the future industrial worker (5 x 10-3). The total cancer

risk for the future industrial worker is primarily due to ingestion of indoor dust.

It should be noted that the calculated post-remediation risks for ingestion of on-site soils are
higher than the pre-remediation risks. The risk assessment is based on the exposure point
concentration (EPC), which is the 95% upper confidence limit of the arithmetic mean of selected
samples. For the baseline risk assessment, all samples collected at the site were used to estimate
the EPC values. For the post-remediation risk assessment, samples collected outside the
delineated boundary were used to estimate the EPC values. Samples outside the delineated
boundary generally contained elevated concentrations of benzo(a)pyrene, benzoanthracene,
benzo(b)fluoranthene, and dibenz(a,h)anthracene, etc. Therefore, the calculated post-
remediation risks for ingestion of on-site soil are higher that pre-remediation risks. However,
this does not necessarily indicate higher risks for post-remediation site because concentrations in
the clean refill material are not included in the estimation of EPC values for post-remediation

risk assessment.

In summary, risk levels exceed the USEPA target risk ranges for the following exposure

pathways for the future site industrial worker:

« ingestion of indoor dust,
« dermal contact with indoor dust,

« ingestion of groundwater.

The elevated hazard indices for the ingestion of indoor dust exposure pathway are primarily due

to the SVOCs, 2,4-dinitrotoluene, and the metals (antimony and copper). The elevated hazard
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

index for the dermal contact with indoor dust exposure pathway is primarily due to cadmium.
The elevated hazard index for the ingestion of groundwater exposure pathway is primarily due to
thallium. It should be noted that lead, which was found at elevated levels in soil at this site, was
not considered in the quantitative risk assessment, as an allowable Reference Dose (RfD) is not
available. Lead was considered by comparing site data to levels established by USEPA and
NYSDEC as protective.

232 SEAD-17 Human Health Risk Assessment

A RME hazard index and cancer risk was calculated for each applicable receptor and exposure
route for SEAD-17. In addition, a total receptor risk was calculated. The risk calculations
presented in Appendix B and summarized in Table 2-2 indicate that under the current and
intended future land use scenarios (pre-remediation case), the total hazard index is below the
USEPA acceptable level of 1 for the current site worker (HI=0.02), future industrial worker
(H1=0.02), future on-site construction worker (HI=0.05), future trespasser (HI=0.1), and future
day care center worker (HI=0.2). However, the total hazard index for the future day care center
child (HI=1) equals the acceptable USEPA level. The total hazard index for the future day care
child is primarily due to ingestion of on-site soil. The total cancer risks for all receptors are
below the USEPA target levels.

Based on the results of the BRA, risk levels exceed the USEPA target levels of risk due to the
ingestion of on-site soil. The risk associated with this pathway is primarily due to the metals
(antimony, arsenic, and cadmium). It should be noted that lead, which was found at elevated
levels in soil at this site, was not considered in the quantitative risk assessment as an allowable
Reference Dose (RfD) is not available. Lead was considered by comparing site data to levels
established by USEPA and NYSDEC as protective.

233 SEAD-16 Ecological Risk Assessment

A hierarchy of assessment endpoints was selected to assess both proximate and ultimate risks
that might be associated with site-related chemicals. Deer mice represent terrestrial vertebrate
populations and creek chub represent the aquatic community (proximate endpoints.) Compared
to the proximate, the ultimate assessment endpoint (maintenance of the health and diversity of
the natural community in the area) is the most important ecological component to be protected
with regard to this site. Therefore, those chemical of concern (COC) estimated to pose a
potential for adverse effects to proximate assessment endpoints are subsequently evaluated with

regard to the risk they may pose to the ultimate assessment endpoint.
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

The ecological setting of SEAD-16 is not unique or significant. There are no endangered,
threatened, or special concern species in the vicinity that are likely to be dependent on or
affected by the habitat at the site. The area of the site is small, and the habitat it provides appears
to be relatively low in diversity and productivity.

Of the chemical of potential concern (COPC) at SEAD-16 having a hazardous quotient (HQ)
equal to or greater than 1, seven were identified in soil, six in surface water, and 15 in
sediments/soils found in the ditches. In surface soil and subsurface soil, lead and mercury are
considered to be COCs. Both have HQs greater than 10. In surface water, iron and lead are
considered to be COCs. Both have HQs greater than 10, and exceed the New York Ambient
Water Quality Standards. In sediments/soils found in the ditches, endosulfan 1, endosulfan II,
and endosulfan sulfate were considered to be organic COCs. As reasonable maximum exposure
concentration of metals were directly compared with the NYSDEC screening level
concentrations for sediment (NYSDEC Technical Guidance for Screening Contaminated
Sediments), antimony, copper, lead, and mercury were considered to be COCs. The combined
three endosulfan compounds and each of the four metals has HQ greater than 10, with copper
greater than 100.

There is the potential for risk to the deer mouse and creek chub as a result of COCs

concentrations in soil, surface water, and sediments/soils found in the ditches.

2.3.4 SEAD-17 Ecological Risk Assessment

A hierarchy of assessment endpoints was selected to assess both proximate and ultimate risks
that might be associated with site-related chemicals. Deer mice represent terrestrial vertebrate
populations and creek chub represent the aquatic community. Compared to the proximate, the
ultimate assessment endpoint (imaintenance of the health and diversity of the natural community
in the area) is the most important ecological component to be protected with regard to this site.
Therefore, those COCs estimated to pose a potential for adverse effects to proximate assessment
endpoints are subsequently evaluated with regard to the risk they may pose to the ultimate

assessment endpoint.

The ecological setting of SEAD-17 is not unique or significant—there are no endangered,
threatened, or special concern species in the vicinity that are likely to be dependent on or
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

affected by the habitat at the site. The area of the site is small, and the habitat it provides appears
to be relatively low in diversity and productivity.

Of the COPCs at SEAD-17 having an HQ equal to or greater than 1, six were identified in soil,

three in surface water, and 11 in sediments/soils found in the ditches.

There is a low likelihood of risk to the proximate terrestrial assessment endpoint (i.e., deer
mouse populations at the site) from the concentrations of COPCs found in soil. Therefore, none
of these compounds are considered to be COCs. The COPCs in surface water and
sediments/soils found in the ditches that have HQs greater than 1 are also not likely to adversely

impact populations of creek chub in the surface water bodies at the Depot. The site ditches are
not quality habitat and have variable flow throughout the course of a year. It is unlikely that the
creek chub observed in the ditches make up 20 percent of the local population or even occupy
the ditches on the site throughout the year. With HQs of most of the surface water and
sediments/soils found in the ditches COPCs less than 10 and based on very conservative

assumptions, none was considered as COC.

There is a low likelihood of risk to the deer mouse and creek chub as a result of COPC

concentrations in soil, surface water, and sediments/soils found in the ditches.

235 Risk-Based Remedial Action Objective Summary

In conclusion, for SEAD-16 and SEAD-17, the risk-based remedial objectives are to reduce any
non-carcinogenic and carcinogenic risks to acceptable levels considered to be protective of
human health and the environment. The human health risk assessment indicates that indoor dust,
soil, and groundwater at SEAD-16 present a risk to the future industrial worker, future day care
child, and future day care center worker. In addition, the human health risk assessment indicates
that ingestion of on-site soil presents a risk to the future day care child at SEAD-17.

The elevated hazard index for the ingestion of groundwater exposure pathway at SEAD-16 is
primarily due to thallium. Based on the RI and ESI data, thallium was detected at concentrations
exceeding the USEPA MCL (2 pg/l) in three wells at SEAD-16 (MW16-2 Rl round 1; MW 16-6
RIround 1; and MW16-7 RI round 1 and 2.) The thallium concentrations of these wells were 9.2,
6.2, 4.2, and 11 pg/l, respectively. In addition, thallium was detected at concentrations
exceeding the USEPA MCL in two wells at SEAD-17 (MW17-1 RI round | and MW17-5 Rl
round 1.) The thallium concentrations of these wells were 4.4 and 4.7 pg/l, respectively.
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Due to the risks produced by the presence of thallium in groundwater, an additional sampling
round for thallium only was performed on October 30, 1999 to confirm the presence of thallium
in groundwater at this site. This effort was deemed appropriate since there is no historical site
use of thallium, the soil sampling did not reveal elevated levels of thallium, the “hits” of thallium
were infrequent and not consistent between sampling efforts and the analytical detection limit is
low and susceptible to matrix interference. For this sampling effort, all monitoring wells at
SEAD-16 and SEAD-17 were sampled using low-flow sampling techniques to obtain turbid-free
samples. These samples were then analyzed for thallium using the graphite furnace method,
which is less susceptible to matrix interference and can produce lower limits of detection. The
previous analytical results were obtained using the Inductively Coupled Plasma (ICP). The
analytical results are presented in Appendix A. The results indicated that thallium was not
detected in any of the on-site wells. The detection limit for these analyses was 1.5 pg/l, which is
less than the USEPA MCL of 2 pg/l and below the NYSDEC GA standard for groundwater of 4
pg/l. Based on these most recent results, thallium is not considered a parameter that is present in

groundwater at the site and therefore in not a contributor of non-carcinogenic risk.

The quantitative ecological risk evaluation, which involved comparisons of the ecological
assessment endpoint exposures with the toxicity reference values, initially suggested that several
COPCs may present adverse environmental effects. However, the ecological setting of SEAD-
16 and SEAD-17 is not unique or significant — there are no endangered, threatened, or special
concern species in the vicinity that are likely to be dependent on or afffected by the habitat at the
site. The area of the site is small compared to the Seneca Depot area, and the habitat it provides
appears to be relatively low in diversity and productivity. In addition, the future land use of
SEAD-16 and SEAD-17 has been designated for industrial purposes. This will limit the access
to the site by wild animals and limit the site being used as a habitat. Therefore, clean-up goals for
soil at SEAD-16 and SEAD-17 will be established such that human health risks from ingestion
of indoor dust, dermal contact with indoor dust, and ingestion of on-site soil to current and future
receptors will be reduced to within USEPA criteria values. However, a post-remediation
ecological risk assessment will be conducted to ensure the remediation plan is protective of the
environment. Additional considerations such as ARARs must be considered prior to developing
an overall remedial action plan for SEAD-16 and SEAD-17. The following sections discuss

these criteria in order to evaluate necessary remedial actions.
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

24 ARAR-BASED REMEDIAL ACTION OBJECTIVES

The investigation and remediation of SEAD-16 and SEAD-17 fall under the jurisdiction of both
the State of New York regulations (administered by NYSDEC) and Federal regulations
(administered by USEPA Region II). ARARs are promulgated regulatory standards or
requirements and as such are legally enforceable and generally applicable and equivalent to the
media or conditions at the site.

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 "To Be Considered" (TBC) regulatory items. CERCLA indicates that the TBC
category could include advisories, criteria, or guidance that were developed by USEPA, other
federal agencies, or states that may be useful in developing CERCLA remedies. These
advisories, criteria, or guidance are not promulgated and, therefore, are not legally enforceable
standards such as ARARs. To date, ARARs have only been propagated for groundwater and

surface water. Potentially applicable state and federal requirements are reviewed in Appendix
G-

Groundwater at SEAD-16 and SEAD-17 has been classified by NYSDEC as Class GA. As a
result, the groundwater quality standards for a Class GA groundwater are potential ARARs for
this site, if the conditions require a remedial action for groundwater. However, the results of the
risk assessment indicate that the groundwater condition at the site does not pose unacceptable
risk to human health and therefore does not warrant a remedial action for groundwater. In
addition, only aluminum, manganese, iron, and sodium exceed NYS Class GA or USEPA MCL
standard for samples collected in RI round at SEAD-16 and SEAD-17. The site mean
concentrations of above metals are not statistically different from their background
concentrations. Since conditions do not warrant a remedial action for groundwater, these
standards do no apply as ARARs.
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Surface water at SEAD-16 and SEAD-17 is found in drainage ditches that surround the site. The
surface water in these ditches have not been classified by NYSDEC since these ditches are not
recognized as an established stream or creek. 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 surface water ambient water
quality criteria standards are potential ARARs. Since the risks from surface water in Kendaia
Creek do not present unacceptable risk to human health and the environment, these standards do
not apply as ARARs. The Federal Ambient Water Quality Criteria (AWQCs) will be considered
as To Be Considered (TBC) guideline.

Cleanup levels for hazardous constituents in soil have been proposed by the State of New York
through Technical and Administrative Guidance Manuals (TAGMs) specifically, #HWR-92-
4045. The NYSDEC TAGM manual for cleanup levels for soils is #HWR-94-4046 and has been
used as guidance for this remedial action. The soil concentrations provided in the TAGM 4046
are not promulgated standards and therefore are not ARARSs but rather are TBC guidelines. For
metals in soil, the TAGM values are either site background or a risked derived value, whichever
is higher. The only exception is for mercury, which has a TAGM value of 0.1 mg/kg. Although
the TAGM values are not ARARs, they have been considered in the clean-up scenarios.
Ingestion of soil has been identified as a contributor to the exceedance of risk and a remedial
action for soil is appropriate to provide protection to human health and the environment. The
determination of the extent of soil that is impacted and will require a remedial action was based
. upc;n the indicator metal, lead. Even though lead was not considered in the baseline human
health risk assessment, the USEPA and NYSDEC have identified allowable levels of lead in soil
that are considered protective, depending upon the intended future use. Lead was selected as the
indicator metal since the presence of lead is the most geographically dispersed over the site and
by remediating lead-contaminated soil, other compounds that contribute risk will also be
remediated. Concentrations of other metals beyond the boundaries to be removed were
compared to the appropriate TAGM values and human health risks imposed by metals exceeding
TAGM values were considered.

Sampling results of the sediments/soils found in the ditches 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).
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

The following is a comparison of SEAD-16 and SEAD-17 data to ARAR and TBC criteria by

media.

24.1 SEAD-16 Surface and Subsurface Soils

Metals and SVOCs, predominantly PAH compounds, were found to be pervasive in the surface
and subsurface soils, particularly adjacent to the Abandoned Deactivation Furnace. Twenty-one
metals were detected in the surface soils at concentrations above their respective TAGM values.
Lead, copper, arsenic, and zinc were detected in almost all of the surface soil samples at
concentrations above their respective TAGM values. Based on the surface soil data, the highest
concentrations of metals were located in the area between the Abandoned Deactivation Furnace
Building (S-311) and the Process Support Building (366). In the subsurface soil, 14 metals were
detected in the subsurface soils at concentrations above their respective TAGM values. Copper

and lead were found to be the most pervasive.

SVOCs were also detected at concentrations above their respective TAGM values. The highest
concentration of PAH compounds in surface soils were detected in samples located 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.

2.4.2 SEAD-16 Groundwater

Based on the RI data, seven metals (aluminum, antimony, iron, lead, manganese, sodium, and
thallium) were detected above their respective NYSDEC AWQS Class GA or Federal MCL
groundwater standards. It should be noted that SEAD-16 monitoring wells were resampled on
October 30, 1999 and analyzed for thallium. The results indicate that all groundwater samples
had a thallium concentration at the detection limit of 1.5 pg/l, which is less than the USEPA
MCL (2 pg/l). SVOCs and nitroaromatics were not detected above the groundwater standards.
No VOCs, pesticides, or PCBs were detected in groundwater at SEAD-16.
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2.4.3 SEAD-16 Surface Water

Based on the RI data, surface water impacts were primarily from metals. Six metals (lead,
copper, zinc, cadmium, selenium, and iron) were detected at several locations at concentrations
exceeding the NYSDEC AWQS Class C surface water standards. Three of these metals (lead,
copper and zinc) were also found to be widely distributed in surface soils on-site; 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 sample was above the NYS Class C standard.
Many of the other analytes analyzed (e.g. VOCs, pesticides, PCBs, nitroaromatics) were not
detected in the samples.

2.4.4 SEAD-16 Sediment/Soils Found in the Ditches

Comparison of ditch soil sampling results with the NYSDEC guidelines for sediment indicates
that there were impacts from SVOCs, pesticides, and metals. Several samples contained
-pesticide compounds and SVOCs, which exceeded their respective NYS sediment criteria. The
most significant exceedence was in sample SW/SDI16-1, which was collected from the
northeastern corner of the Abandoned Deactivation Furnace. Several samples contained metals
(antimony, arsenic, cadmium, chromium, copper, iron, lead, mercury, nickel, and zinc) at
concentrations above the NYS LEL. Samples SW/SD16-3 and SW/SD16-10 had the highest

concentration of metals. Impacts from nitroaromatics were less significant,

Although NYSDEC guidelines for sediment were used in the RI to evaluate the nature and extent
of the contamination of sediments/soils found in the ditches (as summarized above), the nature
of the soils found in the ditches surrounding the site is terrestrial instead of aquatic. According
to the NYSDEC Technical Guidance for Screening Contaminated Sediments, “Sediments can be
loosely defined as a collection of fine-, medium-, and coarse- grain minerals and organic
particles that are found at the bottom of lakes [and ponds], vivers [and streams], bays, estuaries,
and oceans. Sediments are essential components of aquatic [and marine] ecosystems. They
provide habitat for a wide variety of benthic organisms as well as juvenile forms of pelagic
organisms.” Although the soil material located in the drainage swales and ditches consists of
fine-, medium-, and coarse- grain particles, the nature of the soils is non-aquatic and the flow in
the swales is variable. There are periods of time when the ditches are dry and vegetated. The
ditches are not considered to be lakes [and ponds], rivers [and streams], bays, estuaries, or

oceans. The soils found in the ditches do not support an aquatic ecosystem, nor does it provide
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quality habitat for benthic organisms. The ditches and swales surrounding this and many other
sites are not classified by the NYSDEC as surface water bodies (Codes, Rules, and Regulation of
the State of New York Title 6 — Conservation, 1996).

Also, the soil found in the ditches of SEAD-16 and SEAD-17 are similar in nature (i.e., depth,
particle size) to those found at the Seneca Open Burning Grounds. Results of the
macroinvertebrate sampling in the drainage swale at Open Burning Grounds of Senca indicate
that the nature of the habitat in the ditch soil is predominantly non-aquatic. Therefore, the nature
of the soils found in the ditches is expected to be terrestrial instead of aquatic.

In addition, the NYSDEC sediment criteria adopted the lowest effect level for metals from Long
and Morgan (1990) and Persaud et al. The lowest effect level was obtained from ecological
bioassays of amphipod, bivalve, oyster, efc., none of which has been detected in the soils found
in the ditches. In addition, there is no unacceptable human health risk by ingestion of or dermal
contact with the on site sediment/soil found in the ditches.

Based on the above information, the NYSDEC sediment criteria are not applicable for the soils

found in the ditches at the sites. For the remainder of this FS report, the term “ditch soil” will be
used to represent sediment/soil found in the drainage ditches.

2.4.5 SEAD-16 Building Material and Debris

In the building material samples collected from the Abandoned Deactivation Furnace Building
(5-311) and the Process Support Building (366), metals, SVOCs, and nitroaromatics were
detected above their TAGM values. Copper, lead, and zinc were detected in all 12 of the
building material samples at concentrations greater than their respective TAGM values.
Antimony, mercury, arsenic, barium, cadmium, cyanide, iron, and magnesium were detected in
at least half of the samples at concentrations greater than their respective TAGM values. The
SVOCs detected were mostly PAHs, and among these, the highest concentration was
butylbenzylphthalate (54,000 ng/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 materials including pipe insulation,
roofing material, and floor tiles.
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2.4.6 SEAD-17 Surface and Subsurface Soil

Metals were found to be pervasive in the surface and subsurface soils at SEAD-17. Based on the
R1 and ESI data, 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. The metals were generally evenly distributed around Building 367, although some of the
highest concentrations were located immediately to the southwest of the building. A potential
source for the high concentrations of metals in this area of the site may be the discharge pipe,
which has an outfall near sample SS17-18 and drains the retort inside Building 367. In the
subsurface soils, lead was detected at concentrations above the TAGM value in all samples
analyzed. Two SVOC parameters were detected at four surface soil sampling locations and one

pesticide parameter was detected at two surface soil sampling locations above their respective
TAGM value.

2.4.7 SEAD-17 Groundwater

Based on the RI data, no VOCs, pesticides, PCBs, or nitroaromatics were detected in the
groundwater. Low concentrations of SVOCs were detected below the NYSDEC AWQS Class
GA and federal MCL groundwater standard. Five metals (aluminum, iron, manganese, sodium,
and thallium) did exceed the groundwater standard. No other metals were detected at
concentrations that exceeded the NYS Class GA standard or MCL standard, nor do they result in
unacceptable risks to human health. Aluminum, manganese, iron, and sodium all occur naturally
and the mean concentrations of collected groundwater samples for these metals are not
statistically different from the background concentrations. In addition, it should be noted that
SEAD-17 monitoring wells were resampled on October 30, 1999 and analyzed for thallium. The
results indicate that all groundwater samples had a thallium concentration at the detection limit
of 1.5 pg/l, which is less than the USEPA MCL (2 pg/h).

2.4.8 SEAD-17 Surface Water

Surface water impacts were not widespread and many of the chemical constituents analyzed for

were not detected 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 VOC:s, pesticides, PCBs,
or nitroaromatics were detected in the samples. Copper, iron, lead, and selenium were detected
at concentrations above the NYSDEC AWQS Class C surface water standard.

2.4.9 SEAD-17 Soil Found in the Ditches

Comparison of ditch soil sampling results with the NYSDEC guidelines for sediment indicates
that there were impacts 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
were found in sample SW/SD17-3, located in the drainage ditch in the eastern portion of the site.
Antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, and

zinc were detected at concentrations above the NYS LEL. No PCBs or nitroaromatics were
detected. As discussed in Section 2.4.4, the NYSDEC sediment criteria are not applicable for the

soils found in the ditches of the site.

2.5 MEDIA SPECIFIC REMEDIATION GOALS

2.5.1 Media Specific Remediation Goals

The selection of the media of interest was based upon those media that contribute the greatest
risk and cause exceedance of a USEPA target risk level (Section 2.3), and those media that do
not comply with ARARs (Section 2.4). The remedial investigation has examined all media at
SEAD-16 and SEAD-17. Discrete samples of the on-site and off-site surface water, on-site ditch
soils, on-site soil, on-site groundwater and Buildings S-311 and 366 have been sampled and
analyzed using USEPA and NYSDEC established analytical techniques. The data ‘obtained
meets the established Data Quality Objectives (DQO’s) and has been used as the basis for this
report.

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 benefit of a CERCLA
remedial effort is defined by the extent that a proposed action will eliminate or decrease the risk
to within acceptable levels. Decisions are then possible regarding the media and the extent of

specific areas that need to be addressed. In this manner, if the conclusion is reached to perform a
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remedial action then the volume of material to be treated and the benefits produced by such a

action can be quantified by the reduction in risk.

2.5.1.1 Soil with Lead Concentration Exceeding 1250 mg/kg

Although lead was found in the site soils and ditch soils at both sites, it was not included in the
risk assessment since no allowable Reference Dose (RfD) values are available for lead.
However, based on discussions between the USEPA, NYSDEC, and the Army, a cleanup level
for lead at these sites was proposed to be 1250 mg/kg (September 14, 1998 letter from the Army
to USEPA and NYSDEC. This value was derived in accordance with the publication
“Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to
Assessing Risks Associated with Adult Exposures to Lead in Soil” (USEPA, December 1996).
This publication suggests a range of lead cleanup levels (750 ppm to 1750 ppm) that may result
in an acceptable residual risk under an industrial use scenario. Based on discussions held at a
BRAC Cleanup Team (BCT) meeting as well as several correspondences between the Army,
NYSDEC, and USEPA (see Appendix D), the Army has proposed adopting the midpoint of this
range (1250 mg/kg) as the industrial soil cleanup goal at SEAD-16 and SEAD-17.

The proposed soil cleanup level of 1250 mg/kg will be protective of human health for the
considered future use scenarios. In the case of the child-in-day care receptor, it is anticipated that
this clean up level will also be protective. Based on the post-remediation average
concentrations calculated for lead in soil at both SEAD-16 and SEAD-17 (185 mg/kg for SEAD-
16 and 315 mg/kg for SEAD-17), soil levels are anticipated to be less than 625 mg/kg, which is
the maximum allowable soil lead concentration in order to be protective of child-in-day care
receptor. Average concentration for a representative area is recommended by USEPA for
exposure analysis (USEPA: Supplemental Guidance to Rags: Calculating the Concentration
Term). The arithmetic means of lead concentrations in post-remediated surface soil will even be
lower considering that lead concentrations in the backfill or capping material are low. Four out
of 39 samples have lead concentrations greater than 625 mg/kg (ranging from 626 mg/kg to 720
mg/kg) in the post-remediated SEAD-16 with a proposed cleanup goal of 1250 mg/kg for lead.
For SEAD-17, two out of 38 samples have lead concentrations greater than 625 mg/kg (697
mg/kg and 815 mg/kg). It should be noted that the post-remediation surface soil Exposure Point
Concentrations for lead at SEAD-16 and SEAD-17 are less than 400 mg/kg, which is USEPA's
default value for the residential use scenario.
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Post-excavation concentrations at the site based on a proposed soil cleanup level of 1250 mg/kg
are predicted to be below values acceptable for child care and residential scenarios. If during
post excavation sampling it is found that the average lead concentration is greater than 625
mg/kg, a deed restriction will be placed on the land to prevent the construction of a day care
center within the area.

There are soil concentrations of antimony, copper, lead, mercury, thallium, and zinc which do
exceed the Exposure Point Concentrations (EPCs) outside the proposed 1250 mg/kg lead cleanup
areas at SEAD-16 and SEAD-17. However, maximum metal concentrations that would be
protective of day-care-child and residential child under the industrial and residential use scenario
were back-calculated for the above mentioned metals (antimony, copper, zinc, mercury, and
thallium), excluding lead. Although soil concentrations of other metals such as arsenic and
cadmium exceeded the EPCs outside the proposed lead cleanup areas, the exceedances were not
significant and were not as pervasive as the above five metals. Therefore, maximum metal
concentrations were calculated by assigning the total Hazard Index of the above five metals as 1.
The Hazard Quotient was distributed among the five metals according to post-remediation HQ
for day-care-child by ingestion of surface soil at SEAD-16. As presented in Table 2-3, results
indicate that metal concentrations of 18 mg/kg, 359 mg/kg, 539 mg/kg, 2.69 mg/kg, and 3.59
mg/kg for antimony, copper, zinc, mercury, and thallium, respectively, will not pose an
unacceptable risks for the future industrial use scenario scenarios. Therefore, the delineated area
for lead cleanup concentrations of 1250 mg/kg has been examined to include areas with
concentrations exceeding the above mentioned levels for the future industrial use scenario. Five
metals (antimony, barium, lead, mercury, and thallium) in soil and sediment/soil found in the
ditches pose potential risks to deer mouse after remediation to the above cleanup level
(Appendix B, Ecological Risk Assessment). Total soil Hazard Quotients (HQs) for antimony,
barium, lead, mercury, and thallium are 2, 9, 0.9, 12, and 2, respectively, at SEAD-16 and 3, 11,
2, 7, and 2, respectively, at SEAD -17. The HQs are close to the soil HQs from the NYSDEC
TAGM values, which are 2, 26, 8, and 1.1, respectively for antimony, barium, mercury, and
thallium. Even the soil with the site background mercury concentration has an HQ of 5. Based
on the above information, the soil is not expected to pose significant adverse effects to the
environment after remediating soils with lead concentration exceeding 1250 mg/kg. There are no
endangered, threatened, or special concern species in the vicinity that are likely to be dependent
on or affected by the habitat at the site. It is estimated that an additional $ 1 million would be
required to remediate the soil to the level that will protect the deer mouse. Based on this increase
in cost, it is not cost-effective to remediate the soil based on the ecological risk assessment. The

area of the site is small, and the habitat it provides appears to be relatively low in diversity and
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productivity compared with the whole depot area. Impacting the mice population at SEAD-16
and —17 is not expected to reduce the overall environmental resources. In addition, as discussed
in Section 2.3, the future land use of SEAD-16 and SEAD-17 has been designated for industrial
purposes. This will limit the access to the site by wild animals and limit the site being used as a
habitat. In general, the proposed soil cleanup goal of 1250 mg/kg will be protective of the
environment according to the above discussion.

25152 Soil with Lead Concentration Exceeding 1000 mg/kg

In addition to the proposed soil cleanup goal of 1250 mg/kg, cost associated with the remediation
of lead to a concentration of 1,000 mg/kg was also estimated. This concentration level is
associated with the New York State Department of Health (NYSDOH) guidelines for industrial
use. As discussed above, the remediation area was delineated to include soil with metal
concentrations of antimony, copper, zinc, mercury, and thallium exceeding 18 mg/kg, 359
mg/kg, 539 mg/kg, 2.69 mg/kg, and 3.59 mg/kg, respectively.

2.5.13 Soil with Lead Concentration Exceeding 400 mg/kg

Also, in accordance with 6 NYCRR 375-1.10, which establishes a goal for site remediation to
“restore the site to pre-disposal conditions, to the extent feasible and authorized by law”, cost
associated with the remediation of lead to pre-disposal (or residential) conditions was also
estimated. Remediating the site to residential use levels would enable the site to be classified for
unrestricted future use. To comply with the residential use scenario, the lead in soil would be
remediated to a concentration of 400 mg/kg. This concentration is based on the USEPA’s
Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities,
1994 and is the EPA’s default value for the residential use scenario. As discussed above, the
remediation area was delineated to include soil with metal concentrations of antimony, copper,
zinc, mercury, and thallium exceeding 12.8 mg/kg, 256 mg/kg, 385 mg/kg, 1.92 mg/kg, and 2.56
mg/kg, respectively, to ensure no unacceptable risks to future residential receptors by ingestion
of site soil (Table 2-3).

In addition to the previous three soil cleanup levels, the cost associated with the remediation of
lead to a concentration of 400 mg/kg, including all other metals to comply with NYSDEC
TAGM values, was also evaluated.
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It should be noted that technologies are screened and alternatives are developed based on the
proposed cleanup level of 1250 mg/kg for the site (Sections 2 through 6), however, cost for the
selected alternatives will be estimated for the above discussed cleanup cases (lead concentration
exceeding 1250 mg/kg, lead concentration exceeding 1000 mg/kg, lead concentration exceeding
400 mg/kg, and lead concentration exceeding 400 mg/kg or other metal concentration exceeding
TAGM values). These costs are presented in Section 6. The determination to accept the
residential use cleanup scenario value will be considered if the cost comparison shows that the
additional cost to achieve a lower cleanup level is affordable, in the opinion of the Department of
Defense. This approach is consistent with the Code of Federal Regulations (40 CFR §300.430
(f)(ii}(D)) which states that: “Each remedial action selected shall be cost-effective, provided that
it first satisfies the threshold criteria....” This approach is also consistant with the NYSDEC’s
September 21, 1998 letter to the Army and the Army’s October 1, 1998 letter to NYSDEC.

2.5.1.4 Soil Found in the Ditches

As discussed in Section 2.4, the nature of the ditch soils is terrestrial rather than aquatic. The
soils found in the ditches do not support an aquatic ecosystem, nor does it provide quality habitat
for benthic organisms. There is no unacceptable human health risk or ecological risk by ingestion
of or dermal contact with the on site sediment. Therefore, the cleanup goal for the ditch soils will
be the same as that for the surface and subsurface soils, which is 1250, 1000. 400 mg/kg for lead.
and 400 mg/kg for lead and TAGM values for the other tested metals for the four respective

cases.

2:5:2 Selection of the Media of Interest

Based on the results of the BRA and an evaluation of lead concentrations, surface soil,
subsurface soil, and ditch soil 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. Table 2-4 summarizes RAOs for SEAD-16 and Table 2-5
summarizes RAOs for SEAD-17. A discussion of the selection of the media of interest is

presented below.
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2.5.2.1 SEAD-16 Soil

Soil is a media of interest based on human health risk for the ingestion of on-site soil by the
future day care child. In addition, metals and SVOCs were detected at concentrations above
their respective TAGM values and lead was detected above the proposed cleanup value of 1250
mg/kg. The remedial action objective is to reduce the risk for all receptor groups to acceptable
levels based on the risk-derived cleanup concentrations and to achieve the cleanup goals for

selected contaminants, which are lead, antimony, copper, zinc, mercury, and thallium.

2:582:2 SEAD-16 Groundwater

Groundwater does not present a human health risk, is not impacted by metals, is not expected to
be adversely impacted by contaminant transported from onsite soil, and is not expected to be

used as drinking water source and therefore is not a media of interest.

282231 Human Health Risk

The risks associated with ingestion of site groundwater were evaluated for the future industrial
worker, the future adult day care worker and the future day care child. Under these scenarios, it
was assumed that the adult receptors consumed 2 liters of water per day for 250 days per year,
whereas the child receptor consumed 1liter of groundwater per day for 250 days per year.

The resulting non-carcinogenic Hazard Quotient exceeded the USEPA goal of 1. For the future
adult industrial worker and the future adult day care center worker, the non-carcinogenic Hazard
Quotient was 2.0. The Hazard Quotient for the child day care receptor was 4.0. A review of the
risk calculation provided in Appendix B, Table B-16PR-19, indicates that the non-carcinogenic

risks are due to the heavy metal, thallium.

Thallium is known as a toxic metal with an appropriately low allowable Reference Dose (RfD)
value. Compounds with low allowable RfDs will produce large amount of risk. As such, low
levels of thallium in groundwater will produce a corresponding large risk. In this instance,
consideration of the analytical data was carefully reviewed prior to reaching a conclusion that

unacceptable risk from thallium is a true condition at this site.
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Analytical detection limits for thallium during the ESI1 and the Rl were close to or slightly above
the USEPA and NYSDEC allowable concentration values. This condition increases the potential
for false positive detections. For example, the NYSDEC GA standard concentration for
allowable thallium in groundwater is 4 pug/l. The USEPA MCL for thallium in drinking water is
2 pg/l. The detection limit for thallium in groundwater ranges from 1.5 to 17.8, depending upon
the sample matrix, the sample size and the analytical procedure used. During both the ESI and
the RI, thallium was analyzed using the Inductively Coupled Plasma (ICP) analytical
instrumentation, which is susceptible to matrix interference at low detection limits. Prior to the
RI, during the ESI, three wells were installed and sampled. During the RI, four additional wells
were added, bringing the total number of wells to seven, which were sampled twice during the
R1. During these three sampling rounds, thallium was detected twice in MW16-7, (4.2 pg/l, 11
pg/l and 4.1U), once in MW-16-6, (6.2 pug/l and 4.1U) and once in MW16-2, (1.8U, 1.8U
duplicate, 9.2 pg/l and 9.6U). The qualifier U indicates that thallium concentration was lower
than the detection limits. Thallium was not detected in any other well. Since thallium was
detected in the on-site wells it was retained as a potential compound of concern and evaluated
during the risk assessment. The exposure point concentration used to assess risk was
conservatively estimated at 6.1 pg/l. This assessment corresponded to the elevated non-
carcinogenic risk described previously. Following this assessment of risk in the RI, an additional
round of sampling was performed to confirm the presence of thallium in the on-site monitoring
wells since the detection of thallium was not consistent at the wells where it was detected and
was only detected in a limited number of the total wells at the site. Further, the analytical
procedures used for the confirmatory round of sampling utilized graphite furnace analytical
techniques, instead of the ICP techniques. Graphite furnace techniques offer lowered detection
limits and are generally not as susceptible to matrix interference. The results from the
confirmatory round of sampling did not detect any thallium in any well. The detection limit for
this round of sampling was 1.5pug/1, which is below both the USEPA and the NYSDEC allowable
concentrations for thallium. Therefore, even though the risk assessment identified ingestion of
thallium in groundwater as a potential risk, the subsequent confirmatory sampling effort did not
detect the presence of thallium, suggesting that the occasional earlier detection of thallium was

due to laboratory analytical error or matrix interference effects.

Further, thallium was not detected in soil at elevated concentrations. Therefore, a likely source
for the thallium detected in groundwater does not currently exist. Site operations did not involve
the use or disposal of thallium and it does not appear likely that any thallium that may have been
a minor component of a munition would preferentially leach out of the munition waste over the

other metals found at the site. Based upon these factors, it is unlikely that thallium is present in
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the groundwater at this site and the risks associated with thallium are not reflective of actual

conditions.

It should be noted that the risk associated with the ingestion of groundwater by current receptors
was not considered for the risk assessment. Groundwater at the site is currently not used as a

source of potable water, nor has it ever been used for this purpose.

245.2:3.2 Groundwater Quality

Only aluminum, manganese, iron, and sodium exceeded NYS Class GA standard for samples
collected in remedial investigation round at SEAD-16 and SEAD-17. No other metals have
concentrations that exceeded NYS Class GA standard or MCL standard, nor pose significant risk
to human health. Aluminum, manganese, iron, and sodium all occur naturally and their mean
concentrations are not significantly different from the background concentrations. Therefore, on-

site groundwater has not been adversely impacted.

2.5.2.2.3  Contaminant Transport

As discussed in Section 1, site specific metals tend to strongly bind to soil according to the
specific site condition. Based on the VLEACH groundwater model, groundwater quality is not
estimated to deteriorate in the future.

In addition, several site factors inhibit the movement of contaminants in groundwater and
preclude the likelihood that groundwater could acquire an exposure pathway. Hydraulic
conductivities in both the till/weathered shale and in competent shale are low at SEAD-16.
Groundwater velocities calculated in Section 3.0 of the RI are between 0.4 and 1.4 feet per day,
which is 151-504 feet per year. Groundwater moving at this speed will travel one mile in 10-35
years and the nearest drinking water will is located well outside of a one mile radius around the

site.

A similar situation exists for SEAD-17. Hydraulic conductivities are low, and groundwater
velocities calculated in Section 3.0 of the RI are between 1.0 and 1.3 feet per day, or 365-475
feet per year. The time to travel one mile is 11-14 years, and any drinking water wells in the

area are located well outside a one-ile radius of the site.
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Although metals may be subject to movement with soil water and in this way be transported to

groundwater, the rate of migration does not equal the rate of water movement due to fixation and

adsorption reactions (Dragun, 1988). Metals may become immobilized by mechanisms of
adsorption and precipitation, which prevent movement. In the case of lead, which is a prima‘ry

constituent of concern at SEAD-16 and SEAD-17, soluble lead added to soil reacts with clays,

phosphates, sulfates, carbonates, hydroxides and organic matter such that its mobility is greatly

reduced. Reduced mobility of lead coupled with low hydraulic conductivities, therefore,

extremely limit the likelihood that lead will travel far enough by groundwater to pose risks to

human health or the environment.

2.5.2.3.4 Future Use

The future land use of SEAD-16 and SEAD-17 has been designated for industrial purposes, not
as a residential area. From the standpoint of land use, it is unlikely that private wells would be
installed in the overburden/weathered shale aquifer at SEAD-16 and SEAD-17 for the purpose of
extracting groundwater to drink.

Further, even in the unlikely event that groundwater was to be used as a source of drinking
water, the requirements for quality and quantity must be satisfied. These requirements are
established by the NYS Department of Health (NYSDOH) and are detailed in the bulletin titled
Rural Water Supply, which sets forth the requirements for an individual water supply system.
NYSDOH indicates that a private well should be developed from a water bearing formation at a
depth greater than 20 feet below the ground surface. Water wells in the area of SEDA are
screened in the bedrock at depths of 200 feet or more below ground surface. The approximate
top of the bedrock unit (i.e. bottom of the till/weathered shale aquifer) is located at a depth of
approximately 20 feet. Based on the vertical connection tests performed in six wells at the Ash
Landfill and in six wells at SEAD-25 (RI Draft Final Report at the Ash Landfill Site, 1994 and
RI Final Report at SEAD-25 and SEAD-26, 1998), the till/weathered shale aquifer is not
significantly connected to the underlying bedrock aquifer. Considering that SEAD-16 and —17
are located approximately 2,000 feet from SEAD-25 and 10,000 feet from the Ash Landfill, and
that SEAD-16 and —17 have similar site geology as SEAD-25 and the Ash Landfill, it is
reasonable to conclude that the till/weathered shale and bedrock aquifers are not significantly
connected at SEAD-16 and —17. Therefore, the site soil has no significant impact to the aquifer
below the shallow groundwater aquifer.
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Based on-the above discussion, groundwater is not a media of interest. However, limiting
contaminant sources in soil that may migrate has been considered in the formulation of the

remedial action objectives.

2.5.2.3 SEAD-16 Surface Water

Although metals were detected in surface water at concentrations exceeding the ARARs, there
was no unacceptable human health risk associated with surface water. Since the impacts to
surface water appear to be caused by contaminants in soils and ditch soils, it is not retained as a

media of interest.

2.5.2.4 SEAD-16 Soil Found in the Ditches

Soil found in the ditches is a media of interest because lead was detected above the proposed
cleanup value of 1250 mg/kg. Although there was no unacceptable human health risk associated
with ditch soil, the remedial action objective is to remediate ditch soil with lead to levels below

the proposed value.

25125 SEAD-16 Building Material and Debris

The material and debris in the Abandoned Deactivation Furnace Building (S-311) and the
Process Support Building (366) is a media. This is based on the human health risk associated
with the future industrial worker ingestion of indoor dust and dermal contact with indoor dust.
In addition, the material and debris exceeds the ARARs. The remedial action objective is to

remediate the building to levels to reduce the risk for a future industrial worker.

2.5.2.6 SEAD-16 Air

Both ambient air and indoor air inside Building S-311 at SEAD-16 were evaluated as a potential
media of interest. Ambient air was discounted as a media of interest for the following reasons.
As part of the risk assessment process, the human health impacts due to the inhalation of fugitive

dust in ambient air was considered using USEPA approved atmospheric dispersion models of the
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on-site soil material. This evaluation indicated that the carcinogenic risk for ingestion of fugitive
dust in ambient air was at least a magnitude lower than the most significant risk pathway, which
was ingestion of on-site soil. For example, the SEAD-16 current site worker’s carcinogenic risk
due to inhalation of dust is 2 x 10-11, whereas the carcinogenic risk due to ingestion of soil is 1 x
10-6 (see Appendix B). Although non-carcinogenic risk values were approximately the same,
the focus of any risk reduction efforts would be with the on-site surface soils rather than the

ambient air.

The indoor air samples from the abandoned Building S-311 at SEAD-16 show similar risk
assessment results to ambient air. The ingestion and dermal contact of indoor dust contribute
more significantly to human health risk than the inhalation of indoor dust. In addition, the
source of contaminants in the indoor air are particles and dust from indoor surfaces, which are
the focus of risk reduction efforts rather than the indoor air itself. Therefore, indoor air has been

discounted as a media of interest.

2.5.2.7 SEAD-17 Soil

Soil is a media of interest primarily because it contributes considerably to unacceptable risk
levels. In addition, metals and SVOCs were detected at concentrations above their respective
TAGM values and lead was detected above the proposed cleanup value of 1250 mg/kg. The

remedial action objective is to remediate soil to levels deemed protective of human health.

2.5.2.8 SEAD-17 Groundwater

As discussed in Section 2.5.2, groundwater does not present a human health risk, is not
impacted by metals, is not expected to be adversely impacted by contaminant transported from
onsite soil, and is not expected to be used as drinking water source and therefore is not a media

of interest.

2.5.29 SEAD-17 Surface Water

Although four metals were detected above the ARARs, surface water does not present a human

health risk and is not considered a media of interest.
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2.5.2.10 SEAD-17 Soil Found in the Ditches

Soil found in the ditches is a media of interest because lead was detected above the proposed
cleanup value of 1250 mg/kg. Although there was no unacceptable human health risk associated
with ditch soil, the remedial action objective is to remediate ditch soil with lead to levels below

the proposed value.

2.6 REMEDIAL ACTION OBJECTIVE SUMMARY AND SITE SPECIFIC
GOALS

As described in the BRA in Sections 6 and 7 of the RI and summarized earlier in this report,
unacceptable risks are primarily due to ingestion of indoor dust and dermal contact with indoor
dust at SEAD-16 as well as ingestion of site soils at SEAD-16 and SEAD-17. These risks impact
the future industrial worker, future day care child, and future day care child at SEAD-16 and the
future industrial worker at SEAD-17.

In addition, lead was detected in the surface soils, subsurface soils, and ditch soils at
concentrations above the proposed cleanup level of 1250 mg/kg. Accordingly, the remedial

action objectives are to focus on surface soils, subsurface soils, and ditch soils.

Because ingestion and inhalation of dust in Buildings S-311 and 366 at SEAD-16 contribute
significantly to risk to future industrial workers, removal of debris and materials from these
buildings to decrease hazardous dust particles causing unacceptable risk is warranted. There is

no chemical-specific clean up goal for the buildings.

Tables 2-4 and 2-5 summarize the remedial action objectives and clean up goals. A detailed
discussion of these goals and the resulting degree of risk reduction is presented in the following

sections.

2.7 RESPONSE ACTIONS

This section presents the general response actions that have been considered applicable at
SEAD-16 and SEAD-17. These actions will be used to identify specific remedial technologies

that would achieve the RAOs described in previous sections.

PAPIT\Projects\SENECA\S1617FS\Final2000\Text\Section_2\Sect2_ditchREV.DOC Page 2-33
July 2001



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

Based upon the characteristics of the waste and the site conditions determined during the R, the
appropriateness of an action is based upon effectiveness, implementabilty and cost. Appropriate
response actions are those actions that involve control of inorganics in soil and ditch soil.
Controlling the inorganics will assure that exposure to humans and ecological receptors are
prevented and will accomplish the remedial action goals for soil and ditch soils. Since
groundwater, surface water and air are not media of concern, general response actions for these
media other than prevention of further degradation of the quality of these media have not been
considered. Unlike actions for organics compounds, response actions for inorganic constituents
do not involve breaking down the components via a treatment process to a less innocuous
substance. Instead, the actions that are appropriate for metals are those that prevent exposure by
isolation, such as within a landfill, or by chemically or physically binding the metals into a
stabilized matrix. In some cases, if site conditions are favorable, it is possible to accomplish this
in situ, otherwise some excavation and consolidation of materials from disperse locations will be

required prior to isolation or treatment.

The screening process has identified the following general response actions as applicable for site
remediation at both SEAD-16 and SEAD-17:

e No Action,

o [Institutional Control Actions,

¢ Containment Actions,

e In situ Treatment Actions,

e Excavation/Removal/Ex-situ Treatment Actions and
o Excavation/Removal/Disposal Actions.

A brief synopsis of the screening process and the reasons for selecting these general response
actions is provided.

2.7 No Action

No Action involves leaving the site in the current conditions and allowing unrestricted use of the
property. This action does not involve additional monitoring, security or any measures to
minimize the risk to ecological receptors or human health. Since No Action does not involve
any remedial action, there are no remedial technologies or process options that are applicable.

This action has been retained for further consideration because it will provide a baseline for
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comparing the benefits of implementing other actions. This action will not reduce human or

ecological risks.

2912 Institutional Control Activities

Institutional control actions represent the lowest level of response activity and consists of
monitoring, security, physical restrictions such as fencing, and land use restrictions such as deed
restrictions. Institutional control actions minimize the possibility of receptor contact with wastes
by removing the receptor or modifying the exposure pathway. Since institutional control actions
are only applicable to the receptor, they do not involve reductions in the volume, toxicity or

control of wastes at the site, and would not reduce risk to ecological receptors.

Unlike many CERCLA sites that are abandoned, SEAD-16 and SEAD-17 are located within the
boundaries of an active military installation. Consequently, land use is restricted to authorized
personnel. Security measures are currently in place that prevent unauthorized use of the site. In
addition, there are institutional controls currently in-place that require the Army to disclose the
conditions of the site and restrict land use, as appropriate, to meet the risks associated with the
future use of the site. These requirements include: CERCLA, 42 United States Code Section 120
(h)(1), as amended by the Community Environmental Response Facilitation Act (CERFA)
(Public Law 102-426), which requires that any prospective owner of a site regulated under
CERCLA must be notified that hazardous substances were stored and Army Regulation: and AR
200-1, paragraph 12-5, which requires that the Army must perform an Environmental Baseline
Study (EBS) prior to the transfer of any Army property and must provide disclosure to the
potential owner of all the potential hazards. The EBS follows similar processes required under
CERCLA and includes an assessment of the risks associated with the use of the property to be
transferred. These regulations are intended to assure that agreements between the Army and
prospective property owners have considered the risks associated with future land use. Deed
restrictions as part of an agreement for the transfer of property are actions that will allow limited,
yet productive, use of the property.

The risk analysis is essential in determining what exposure scenarios are allowable for future
land uses. It can be used as a basis for a land use restriction in the property deed or, if the
exposure scenario indicates unacceptable risk in one portion of a parcel, then that portion can be

restricted for use by limiting access via a physical barrier, security or other means. In general,
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some form of monitoring will be associated with this action to assure that the conditions remain

constant.

2:7.3 Containment Actions

Containment actions are applicable to source control actions by restricting the movement or
migrations of waste materials and minimizing potential impacts to receptors. These actions
involve placement of a physical barrier that may include both horizontal and vertical barriers to
isolate the waste materials. Some consolidation of materials may be required to minimize the
area that will require isolation. The range of containment technologies include capping, slurry
walls, sheet pilings or horizontal barriers using the block displacement method of grouting.
Since these actions do not involve volume or toxicity reductions, they will require a monitoring

program to assure the integrity of the action.

2.74 In Situ Treatment Actions

In situ treatment actions have been identified as applicable general response actions. This effort
generally involves in situ mixing the waste with an agent preventing further migration or in situ
heating of the waste/soil matrix until vitrification is achieved. In either case, the soil/waste
matrix is transformed into a stabilized, non-leaching, mass, without excavation. Vendors with
specialized equipment are required to achieve the proper mixing with solidification agents or the

high temperatures required to achieve vitrification.

2.7.5 Excavation/Removal/Ex-situ Treatment Actions

General response actions that involve excavation followed by treatment using either
solidification/stabilization or soil washing techniques were also identified as applicable. These
actions involve technologies that treat the waste/soil matrix in a treatment train. This train
involves unit operations combined in a manner that produces the desired affect, such as
stabilization via mixing with an appropriate admixture, volume reduction via soil washing or
acid leaching,.
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2.7.6 Excavation/Removal/Disposal Actions

Another action that was considered viable for consideration at this facility is excavation followed
by disposal in a landfill. The landfill can be either an off-site facility or a facility that will be
constructed on-site. Under such an action, waste materials will be excavated, placed in the
landfill and monitored. If a landfill facility were to be constructed on-site, a facility siting study
will be required to assure compliance with the requirements of 6 NYCRR Part 360.

Removal of debris and cleaning of Buildings S-311 and 366 at SEAD-16 are applicable as source
control actions to reduce unacceptable risks from indoor dust and air. These actions would
involve removal of all excess and unnecessary materials from both buildings. Cleaning
procedures range from simple actions such as sweeping or high pressure wash to more complex
solutions such as sand blasting or frozen CO; decontamination. These actions are evaluated in
the next section. Confirmation testing will be required to ensure the effectiveness of the applied

action. Removal of debris will be conducted in conjunction with excavation activities.

28 ESTIMATE OF QUANTITIES TO BE REMEDIATED

Remedial Action Objectives for SEAD-16 and SEAD-17 are based upon two criteria. First, the
need to achieve acceptable risk for the intended land use and the second is to achieve compliance
with the specified cleanup goals. As previously discussed, the BRA has concluded that for the
intended industrial land use, the risks to human health are acceptable for all media except soil
and building material and debris. In addition, concentrations of lead in surface soil, subsurface

soil, and ditch soil were detected at levels above the proposed soil cleanup goals.

Therefore, the remedial action objectives involve reducing the concentration of the on-site soil
and ditch soil to the proposed cleanup goals. The amount of material that will require a remedial
action has been estimated based on the volume of soil and ditch soil with concentrations above
the soil cleanup goal. Additionally, the remedial action includes the indoor building material and
debris. An analysis of the effects of remediation on risk reduction (both non-carcinogenic and
carcinogenic) is presented in Tables 2-1 and 2-2. This analysis provides an indication of the
reductions in risk produced by the remedial action.

As a consequence to meeting the remedial action objectives that are based primarily on lead,
other compounds not specifically identified as part of the remedial action objectives are also
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reduced. The most significant contributor of carcinogenic risk in soil is the class of semivolatile
organic compounds called Polynuclear Aromatic Hydrocarbons (PAHs). Several of these
compounds, identified by USEPA as carcinogens, have been detected in the on-site surface soil
samples. The presence of these compounds is not unexpected since PAHs are produced as
Products of Incomplete Combustion (PICs). Burning of munitions occurred at SEAD-16 and
SEAD-17 and therefore it is likely that this process resulted in the formation of these residual
burning products. The data is also consistent with the conceptual site model, which predicted the
occurrence of compounds as predominately a surface phenomenon. 1In all cases, the samples,
which contained the highest concentrations of these compounds, were collected in the surface
soil near the site buildings where the burning occurred. The most significant contributors to the

non-carcinogenic risk are the metals, such as barium, copper and zinc.

It should be noted that the delineated areas presented in the following figures and the
remediation volumes presented in Tables 2-4 and 2-5 are based on the analytical data in the
Remedial Investigation Report (Parson ES, March 1999). The volume of material requiring

remediation may vary depending on the results of the cleanup verification sampling.

2.8.1 SEAD-16

Five cases have been considered in determining the areas and volume of material that will
require remedial action at SEAD-16. The first case is relevant to SEAD-16 Buildings S-311 and
366 and does not consider soils. Cases 2, 3, and 4 address surface and subsurface soil and ditch
soil with lead cleanup concentrations of 1250, 1000, and 400 mg/kg, respectively. Case 5
addresses remediating surface, subsurface, and ditch soil with lead concentration exceeding 400
mg/kg or the other tested metal concentrations exceeding the NYSDEC TAGM values. As
shown on Table 2-1, upon the remediation of the building, soil and ditch soil to 1250 mg/kg, the

risk will be reduced to within acceptable levels.

The objective of Case | is to remove the building materials and debris from abandoned Buildings
S-311 and 266 at SEAD-16. The material and debris in the buildings are identified in the Rl
include soil piles and soil/sludge covering concrete floors, shell casings, filter drums, ash
residues in the furnace area, and miscellaneous construction debris. Debris and dust will be
removed from the surface of the furnace and boiler stacks. The volume of material to be removed
is estimated to be approximately 100 cubic yards (cy) based on visual inspections during field

investigations. It is assumed that when the contaminated materials and debris are removed from
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the buildings, the hazardous components in dust and indoor air will also be removed. The

resulting decrease in risk to future industrial workers from Case 1 is shown on Table 2-1.

The objective of Case 2 is to remove surface, subsurface, and ditch soil with lead concentrations
greater than 1250 mg/kg. The horizontal limit of the surface soil area is shown on Figure 2-1
and described on Table 2-4. The vertical limits of the excavation are based on the surface soil
sample (depths 0 to 2 inches) and will be 12 inches. It is estimated that an area of approximately
32,700 square feet (sf) and an in situ volume of 1211 cy will be impacted. The horizontal limit of
the subsurface area is based on the soil boring information (SB16-5). The vertical limits of the
excavation will extend 12-inches below the deepest sample with lead concentration that exceeds
1250 mg/kg. Based on this criteria, an excavation depth of 3 feet will be used to. It is estimated
that an area of approximately 225 sf and an in situ volume of 25 cy will be impacted. The
horizontal limit of the ditch soil area is based on the topographical information and site
observations. The vertical limit is based on ditch soil sample data and will be 12 inches. It is
estimated that an area of approximately 7420 sf and an in situ volume of 275 cy will be
impacted.

The objective of Case 3 is to remove surface, subsurface, and ditch soil with lead concentrations
greater than 1000 mg/kg. The horizontal limit of the surface soil area is shown on Figure 2-2
and described on Table 2-4. The vertical limits of the excavation are based on the surface soil
sample depths (0 to 2 inches) and will be 12 inches. It is estimated that an area of approximately
41,080 sf and an in situ volume of 1521 cy will be impacted. The horizontal limit of the
subsurface area is based on the soil boring information (SB16-5). The vertical limits of the
excavation will extend 12-inches below the deepest sample with lead concentration that exceeds
1000 mg/kg. It is estimated that an area of approximately 225 sf and an in situ volume of 25 cy
will be impacted, based on an excavation depth of 3 feet. The horizontal limit of the ditch soil
area is based on the topographical information and site observations. The vertical limit is based
on ditch soil sample data and will be 12 inches. It is estimated that an area of approximately
7420 sf and an in situ volume of 275 cy will be impacted.

The objective of Case 4 is to remove surface, subsurface, and ditch soil with lead concentrations
greater than 400 mg/kg. The horizontal limit of the surface soil area is shown on Figure 2-3 and
described on Table 2-4. The vertical limits of the excavation are based on the surface soil
sample depths (0 to 2 inches) and will be 12 inches. It is estimated that an area of approximately
73,397 sf and an in situ volume of 2718 cy will be impacted. The horizontal limit of the
subsurface area is based on the soil boring information (SB16-2 and SB16-5). The vertical limits
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FIGURE 2-1
SEAD—16 REMEDIATION AREA
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FIGURE 2-3
SEAD-16 REMEDIATION AREA
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DATA PRESENTED IN THE REMEDIAL
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REMEDIATION AREA INCLUDES
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NOTE;

1. LIMIT OF THE PROPOSED
REMEDIATION AREA BASED ON THE
DATA PRESENTED IN THE REMEDIAL

INVESTIGATION REPORT.

(PARSONS ES, MARCH 1999)

2. LIMIT OF THE PROPOSED
REMEDIATION AREA INCLUDES
SOIL WITH METAL CONCENTRATIONS
EXCEEDING MAXIMUM METAL
CONCENTRATIONS FOR THE
INDUSTRIAL USE SCENERIO.
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FIGURE 2-5
SEAD—17 REMEDIATION AREA
(SOIL W/LEAD > 1250 mg/kg)
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CASE 3
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(SEE NOTE 2)
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of the excavation will extend 12-inches below the deepest sample with lead concentration that
exceeds 400 mg/kg. It is estimated that an area of approximately 450 sf and an in situ volume of
50 cy will be impacted based on an excavation depth of 3 feet. The horizontal limit of the ditch
soil area is based on the topographical information and site observations. The vertical limit is
based on ditch soil sample data and will be 12 inches. It is estimated that an area of
approximately 14370 sf and an in situ volume of 532 cy will be impacted.

The objective of Case 5 is to remove surface, subsurface, and ditch soil with lead concentration
exceeding 400 mg/kg and the other tested metal concentrations exceeding the TAGM values.
The horizontal limit of the surface soil area is shown on Figure 2-4 and described on Table 2-4.
The vertical limits of the excavation are based on the surface soil sample depths (0 to 2 inches)
and will be 12 inches. It is estimated that an area of approximately 171,918 sf and an in situ
volume of 6,367 cy will be impacted. The horizontal limit of the subsurface area is based on the
soil boring information (SB16-1, SB 16-2, SB 16-4, and SB16-5). The vertical limits of the
excavation will extend 12-inches below the deepest sample with lead concentration that exceeds
400 mg/kg. It is estimated that an area of approximately 3,589 sf and an in situ volume of 399 cy
will be impacted based on an excavation depth of 3 feet. The horizontal limit of the ditch soil
area is based on the topographical information and site observations. The vertical limit is based
on ditch soil sample data and will be 12 inches. It is estimated that an area of approximately
14370 sf and an in situ volume of 532 cy will be impacted.

2.8.2 SEAD-17

Four cases have been considered in determining the areas and volume of material that will
require remedial action at SEAD-17. Cases 1, 2, and 3 addresses surface, subsurface, and ditch
soil with lead cleanup concentrations of 1250, 1000, and 400 mg/kg, respectively. Case 4
addresses remediating surface, subsurface, and ditch soil with lead concentration exceeding 400
mg/kg or the other tested metal concentrations exceeding the NYSDEC TAGM values. As shown
on Table 2-2, upon the remediation of the soil and ditch soil to 1250 mg/kg for the site, the risk
will be reduced to within acceptable levels.

The objective of Case 1 is to remove surface, subsurface, and ditch soil with lead concentrations
greater than 1250 mg/kg. The horizontal limit of the area is shown on Figure 2-5 and described
on Table 2-5. The vertical limits of the excavation are based on the surface soil sample depths (0
to 2 inches) and will be 12 inches. It is estimated that an area of approximately 52,685 sf and an
in situ volume of 1,951 cy will be impacted. There were no subsurface samples obtained with

lead concentrations greater than the soil cleanup goal. The horizontal limit of the ditch soil area
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is based on the topographical information and site observations. The vertical limit is based on
ditch soil sample data and will be 12 inches. It is estimated that an area of approximately 2752sf
and an in situ volume of 102 cy will be impacted.

The objective of Case 2 is to remove surface, subsurface, and ditch soil with lead concentrations
greater than 1000 mg/kg. The horizontal limit of the area is shown on Figure 2-6 and described
on Table 2-5. The vertical limits of the excavation are based on the surface soil sample depths (0
to 2 inches) and will be 12 inches. It is estimated that an area of approximately 63,496 sf and an
in situ volume of 2,352 cy will be impacted. There were no subsurface samples obtained with
lead concentrations greater than the soil cleanup goal. The horizontal limit of the ditch soil area
is based on the topographical information and site observations. The vertical limit is based on
ditch soil sample data and will be 12 inches. It is estimated that an area of approximately 3872
sf and an in situ volume of 143 cy will be impacted.

The objective of Case 3 is to surface, subsurface, and ditch soil with lead concentrations greater
than 400 mg/kg. The horizontal limit of the area is shown on Figure 2-7 and described on Table
2-5. The vertical limits of the excavation are based on the surface soil sample depths (0 to 2
inches) and will be 12 inches. It is estimated that an area of approximately 126,573 sf and an in
situ volume of 4,688 cy will be impacted. The horizontal limit of the subsurface area is based on
the soil boring information (SB17-2). The vertical limits of the excavation will extend 12-inches
below the deepest sample with lead concentration that exceeds 400 mg/kg. It is estimated that an
area of approximately 1200 sf and an in situ volume of 133 cy will be impacted based on an
excavation depth of 3 feet. The horizontal limit of the ditch soil area is based on the
topographical information and site observations. The vertical limit is based on ditch soil sample
data and will be 12 inches. It is estimated that an area of approximately 7381 sf and an in situ
volume of 273 cy will be impacted.

The objective of Case 4 is to remove surface, subsurface, and ditch soil with lead concentration
exceeding 400 mg/kg and the other tested metal concentrations exceeding the TAGM values.
The horizontal limit of the area is shown on Figure 2-8 and described on Table 2-5. The vertical
limits of the excavation are based on the surface soil sample depths (0 to 2 inches) and will be 12
inches. 1t is estimated that an area of approximately 152,357 sf and an in situ volume of 5,643
cy will be impacted. The horizontal limit of the subsurface area is based on the soil boring
information (SB17-1, SB17-2, SB17-3, and SB17-4). The vertical limits of the excavation will
extend 12-inches below the deepest sample with lead concentration exceeding 400 mg/kg or
other tested metal concentrations exceeding the TAGM values. It is estimated that an area of

PAPIT\Projects\SENECA\S 161 7FS\Final2000\Text\Section_2\Sect2_ditchREV.DOC Page 2-46
July 2001



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

approximately 3,960 sf and an in situ volume of 440 cy will be impacted based on based on an
excavation depth of 3 feet. The horizontal limit of the ditch soil area is based on the
topographical information and site observations. The vertical limit is based on ditch soil sample
data and will be 12 inches. It is estimated that an area of approximately 16312 sf and an in situ
volume of 604 cy will be impacted.
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3 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This section identifies potential technologies suitable to remediate SEAD-16 and —17 and
initially screens them based on the technical implementability and effectiveness of the process.

3.1 IDENTIFICATION OF TECHNOLOGIES

Table 3-1 presents remedial action technologies and processes, which have been identified for
possible remediation options at SEAD-16 and -17. The table is arranged in categories including
general response actions, process operations, and a general description of the technology. The
decision to retain a technology is summarized in the screening comments portion of the table.
Those technologies that have-been shaded have been removed from consideration; however, each

technology is briefly described in the following section.
The list of technologies and processes presented was developed from several sources as follows:

»  Standard engineering handbooks,
*  Remediation equipment and service vendors,
+  Engineering experience in remedial actions,
»  EPA references including but not limited to:
"Technology Screening Guide for Treatment of CERCLA Soils and Sludges "
(EPA 1988),
- "Handbook on In Situ Treatment of Hazardous Waste - Contaminated Soils"
(EPA 1990),
- "Handbook for Stabilization/Solidification of Hazardous Waste (EPA 1986),
- "Handbook on Remediation of Contaminated Sediments" (EPA 1991),
- "The Superfund Innovative Technology Evaluation (SITE) Program" (EPA
1992) and
- "Vendor Information System for Innovative Treatment Technologies
(VISITT)" (EPA 1993)
- "Alternative Treatment Technology Information Center (ATTIC) Database"
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SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

3.2 SCREENING OF TECHNOLOGIES

Technology screening considers only the technical implementability of a process. Technical
implementability involves an evaluation of the effectiveness or feasibility of the technology for

the specific site characteristics. Screening was based on the following criteria:

+ The technology must be reliable, based either on successful implementation at

other hazardous waste sites or in comparable bench- or lab-scale applications.

« The technology must be technically applicable to site conditions and waste
characteristics at SEAD-16 and —17 and must meet the remedial action
objectives.

General response actions, technology types, and process options that did not meet all of the
foregoing criteria were excluded from further consideration.

For SEAD-16 and -17 the following remedial technologies were retained for further evaluation:

« No Action

« Containment

« Solidification/Stabilization
« Excavation/Disposal

« Soil Washing

The following sections summarize all the technologies and the rationale for retaining or

screening out each response.

324 No Action

The No Action response will not reduce risk to acceptable levels and will not reduce
concentrations of lead to the proposed cleanup goals. As a result, this remedial action will not
meet the RAOs for the site however; this alternative will be retained to provide a baseline to
compare other alternatives with.
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3.2.2 Institutional Control Technologies

Institutional control technologies that have been considered include:

o Access Controls, such as fencing,
« Land use restrictions, such as modifications to the deed,
« Monitoring of soil and/or groundwater, and

« Alternative water supplies.

Institutional control technologies are only applicable to the receptor and do not involve
reductions in the volume, toxicity or control of wastes at the site and do not meet the RAOEs.
Physical barriers that restrict access to the site are feasible and effective in preventing humans
from becoming exposed to on-site impacts. Since there are potential risks for humans to expose
to on-site mediums, access controls have been retained but incorporated for use with other
responses. It should be noted that wildlife, such as migrating birds, will still have access to the

site and will not be protected.

Land use restrictions, such as deed modifications, are also feasible and effective in restricting
exposure to humans, particularly due to residential development. Although deed modifications
do not decrease ecological risks nor protect the groundwater, Land Use Restrictions (LURs) will
be kept as a remedial t-echnology for institutional controls for the possible need to restrict future
land use of the property to industrial use only, and possible prevention of using site groundwater
as drinking water.

Some technologies by themselves such as access control will not meet the RAOs for the site,
however, these technologies may be appropriate as part of other alternatives. Monitoring is
another example of such a technology that will not meet the RAOs but can be used in
conjunction with other technologies to form a viable alternative; therefore monitoring has been
retained.

Providing an alternative water supply to affected populations is also technically feasible and
effective when implemented but in this instance this technology is unnecessary since the on-site

groundwater is not a source of potable water. This technology was considered for completeness,
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since as presented in Section 1.3.4, off-site residences adjacent to SEAD-16 and -17 do obtain

water from private wells. However, there is no concern regarding the impacts to the off-site wells
(Section 2.5.2).

3.2.3 Containment Technologies

Containment technologies include capping, horizontal barriers and vertical barriers. Long-term
maintenance of any containment technology is necessary to ensure its effectiveness.
Maintenance typically includes surface water run-on/runoff controls, cap inspection and repair,
and collection and treatment of any gases.

Horizontal barriers, such as block displacement, are installed below the waste to stop flow
vertically through the waste. On-site technologies, such as containment, pose less of a risk to on-
site workers than technologies requiring excavation because there is less opportunity for the

spread of the constituents of concern and exposure.

3.2.3.1 Capping

Capping is a feasible technology that involves placing a barrier over the impacted soils to
prevent contact (i.e. exposure to soils via direct contact and dust) with human and ecological
receptors, surface water, and infiltrating water. A soil cap and an impermeable cap were
considered in the evaluation.

A soil cap involves placing a: layer-of soil over the areas to be remediated. The cap would be of
sufficient thickness and quality to reduce infiltration and promote grass cover. The cap would
control the exposure from inhalation of soil dust, prevent runoff of impacted particles and
prevent exposure to humans and ecological receptors due to ingestion of soil. Therefore, a soil
cap would be effective in reducing the risk to acceptable levels and therefore has been retained
for further consideration.

Impermeable caps fypically have permeabilities less than 1 x 10-7 cm/sec and substantially
reduce the amount of water infiltration to the underlying soils. An impermeable material

includes clay, geomembrane (such as High Density Polyethylene (HDPE)), geocomposite clay
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liner (GCL), and bentonite admixture. Impermeable caps typically include a drainage and a
vegetative layer. Impermeable caps would be effective in reducing the risk to acceptable levels

and therefore has been retained for further consideration.

3:2:32 Horizontal Barriers

In instances where wastes have been placed on top of soil with no underlying liner or
impermeable barrier, it is possible to install a horizontal barrier in situ under the wastes. This is
usually required when unacceptable leakage and mixing of groundwater with buried wastes is
occurring. It is most applicable when sound bedrock or an impermeable strata are not
sufficiently near the wé_éfe to b’fbi/icié' a vertical barrier to sufficiently isolate and contain the
waste. Horizontal barriers involve injecting impermeable materials below the buried materials.

Two process operations were considered and included grout injection and block displacement.

Grout injection techniques involve pressure injecting cement, cement-bentonite or a chemical
grout into soil or rock to strengthen and decrease the permeability of the formation. The grout is
forced into the void spaces of the soil, forming a solidified zone of soil and grout in the area of
injection. Through a sufficient number of overlapping injection points, an impermeable seal is
created below the waste materials. This process works best if the grout is injected through
permeable formations such as sands that will allow the grout to cover a larger area. Excessive
injection pressures are required for dense strata, such as glacial till, that are not particularly
permeable. Once injected over an area, the grout acts as a bottom seal preventing interactions

between the waste that would be buried below the water table and groundwater.

The block displacement 1r.1'et.h'od-'i.s;uiotlier' technique for the in situ horizontal isolation of waste.
This technique involves placing a barrier around the sides as well as underneath the
contaminated ground and vertically displacing the enclosed earth mass or block. The barrier is
formed by pumping slurry into a series of notched injection holes. Continued pumping of the
slurry under low pressure produces a large uplift force against the bottom of the block and results
in vertical displacement proportional to the volume of the slurry pumped. This technique has not
been used in full-scale application but has been demonstrated on a .small scale. During the
demonstrations, problems were encountered with maintaining adequate injection hole pressures

and with perimeter separation (drill, notch and blast) technique. The technology is best suited to
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a site where a natural impermeable bottom barrier does not exist sufficiently near the surface for

a vertical perimeter barrier to act alone as an isolation technique.

Horizontal barrier techniques were eliminated from further consideration since unweathered
bedrock is sufficiently near to the surface. In addition, the soil layers at SEAD-16 and -17 are
thin and injection of grout would produce breakout of the grout along the thin soil zone. This

would prevent the injected grout from forming a continuous barrier over the entire area.

3.2.3.3 Vertical Barriers

Vertical barriers are used to surround the waste and limit horizontal groundwater flow to or from
the waste. Three types of vertical walls considered are steel sheet piling walls, slurry walls and
grout curtain walls. '

Steel sheet piling are commonly used in construction projects to support a soil slope during
excavation. The steel sheets are typically driven into the subsurface using specialized heavy
equipment. The steel sheets are interlocking allowing for a continuous barrier around an area.
For excavations below the water table, dewatering is required to remove any infiltrating

groundwater, as the interlocking sheets are not water-tight joints.

Slurry walls involve excavating a trench using slurry techniques and backfilling the trench with
low permeable materials, such as soil-cement and soil-bentonite mix. Slurry walls are be
constructed to provide an impermeable wall around the area to be isolated and to minimize
inflow of groundwater. The installation of the wall involves specialized excavation and slurry
mixing equipment. ~ A wall is either "keyed" into an impermeable soil or bedrock zone or left
“hanging” when an impermeable zone is not present. Leakage will occur underneath a hanging
wall. '

Soil-bentonite walls are composed of soils mixed with bentonite. A soil-bentonite mix has a low
permeability and is compatible with a wide range of wastes. Soil-bentonite slurry wall
construction requires a large work area for mixing and is restricted to relatively flat topography.
Cement-bentonite slurry walls are constructed in a manner similar to soil-bentonite slurry walls,
except Portland cement is mixed with the bentonite instead of soil. These walls are adaptable to

more extreme topography and do not require an extensive mixing work area. Cement-bentonite
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walls provide higher structural strength than soil-bentonite walls, however, are more permeable

and less chemical resistant.

Grouting is the practice of injecting, under pressure, a fluid, such as cement, cement-bentonite or
a chemical grout, into soil or rock to decrease the soil/rock permeability and/or strengthen the
formation. Grout curtains have been used in the construction industry for several decades, but
their application to source isolation from groundwater has not been practiced as frequently as
slurry walls. An inherent drawback of grouting is the indefinite extent and integrity of the final
grout curtain that is created.

Of the three vertical technologies considered, none were retained for combination as a remedial

alternative since vertical batriers- will not meet RAOs for protecting human health and the

environment from lead in surface soils.

3.2.4 In Situ Treatment Technologies

In situ treatment immobilizes, separates, degrades, detoxifies, or destroys contaminants without
the added cost of excavation, materials handling, or treatment equipment. In situ treatment is
advantageous as it does not involve construction of a treatment facility and limits the exposure of
treatment operators to contaminated soils. Treatment of in situ soil is most appropriate when the
nature and extent of the source is well defined, the source is homogeneous, the surrounding
hydrogeology is well defined, and soil permeability’s are suitable for in situ treatment.
Treatment process operations generally entails soil n.mdiﬁcation via either the injection of air,
water, or chemical reagents into the soil or application of an electric current causing either
vitrification ar migration"oic fnetal ions. In situ treatments are classified generally as innovative
or advanced technologies. This means they require more pilot testing prior to design and
implementation, and more monitoring during implementation compared to conventional
technologies. The primary difficulties associated with in situ treatment applications are the
inability to control the environment under which the process occurs; the inability to ensure
contact between treatment reagents (i.e., heat, microorganisms, air, water, or chemical
contaminants in the source areas); the difficulty of maintaining effectiveness with depth; and the
possibility that toxic byproducts may be released. However, in situ treatment applications are
potentially preferable over exsitu treatment because waste excavation and corresponding site

restoration activities are not required, and minimal disruption of hazardous constituents occurs.
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The following in situ treatment technologies were considered as potential remedial alternatives:

» Solidification/Stabilization

« Electrical

« Chemical Extraction

» Biological Removal/Extraction

« Vapor Removal/Extraction

The applicability of some of the in situ technologies to this site is discussed below:

3.24.1 Solidification/Stabilization

Solidification is performed to improve the waste materials handling properties (i.e. water content
and strength) and weathering resistant properties. Stabilization is performed to reduce
contaminants leaching from the material into the groundwater. Stabilization involves

technologies that convert constituents to a less soluble or less toxic form.

In general, the treatment is a combination of both solidification and stabilization (S/S). The
operation involves mixing an additive (such as cement, quick lime, fly ash, pozzolans (siliceous)
materials, or a proprietary agent) with soil using rotor drums, backhoes, injectors, or augers until
the material has been completely mixed. Soil above and below the water table can be S/S.
Limitations on the mixing depth are a function of the type and power of equipment used. Large

rocks/cobbles and dense soil conditions can provide difficulty in turning the soil due.

On a microscale, constituents such as metals in an ionic form and water, are either chemically
bonded to the stabilized materials or converted into an insoluble form, such as a metal hydroxide,
within the solid matrix. Particulates or solids are encapsulated in the solid matrix and prevented

from migrating to receptors.

Stabilization has been used primarily for the treatment of soils containing inorganic
contaminants and has been shown to be effective for heavy metals, the primary contaminant of
concern at SEAD-16 and -17. The EPA policy indicates that stabilization is appropriate for

materials that contain inorganics and non-volatile organics. Some organics may interfere with
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the setting process, and others may not be bound up in the finished product. There are few
organics in the soils to be stabilized at SEAD-16 and -17, and interference by organics is not

considered to be a problem.

Four types of mixtures are generally used for stabilization. Inorganic stabilization is often
achieved with cement or pozzolanic additives. Organic stabilization is often accomplished with
thermo-plastic or organic polymerization additives (EPA, 1989). A combination of these

processes may be used for a soil containing both organic and inorganic contaminants.

In cement-based stabilization, the soil is mixed with Portland cement and water. The resulting
mix binds the inorganic materials in the cement matrix. Pozzolanic stabilization involves mixing
the soil with a s_iliceous.m;ité;ial-; ;uéh as fly ash, pumice, or lime kiln dust. The mixture is often
combined with lime or cement and water to form a cement-like final product. The end result of

inorganic stabilization is typically a granular material or a cohesive solid (EPA, 1989).

Stabilization using a mixture of pozzolan/cement/lime/fly ash has been identified by EPA as
effective and is feasible for treatment of the soils at SEAD-16 and -17. The site soils are
primarily fill material, much of which consists of crushed shale. This material will be readily
bound up in a cement base, and will act like the aggregate used in making concrete. With the
wide range of stabilization agents available, this technology usually requires the performance of
a site-specific treatability study to determine the most effective solidifying agent and the optimal
ratio of waste to admixture.

Since the constituents of concern at the site are inorganics with some amounts of semi-volatile
organics, such as PAHs, present, this technology meets the requirements for application at this

site and was retained for further consideration.

3.24.2 Electrical

In situ vitrification (ISV) involves applying a large voltage, as much as 4,160 V, between
molybdenum or graphite electrodes installed and arranged in a grid pattern, usually square, into
the soil. A conductive mixture of flaked graphite and glass frit is placed in an X pattern among
the electrodes in 5 cm deep trenches to initiate electrical conductance. The application of the

large voltage causes a current to develop in the soil matrix. As a result, the soil is heated due to
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the electrical resistance that occurs between the electrodes. As the soil melts the soil becomes
electrically conductive causing the melting process to perpetuate down the soil column. During

the soil temperature rise, soil moisture is boiled away and organic matter is destroyed, until

temperatures of approximately 2000°F are reached. At these high temperatures, the soil begins
to melt, essentially becoming a glass-like mass. As the vitrified melt is allowed to cool, the mass
becomes solidified, entombing the waste materials. Due to the large amount of off-gassing that
occurs in this process, many of that are toxic, a cover is typically placed over the soil as it is
heated to collect and treat the gases. The process is considered innovative and has been
identified as an appropriate technology for application at radioactive waste sites. Full scale,
widespread, operation of this technology has not been performed, probably due to the excessive
power requirements that this technology requires, although pilot testing has been conducted. This
technology was screened out from further consideration.

Electrokinetics involves converting the saturated soil to an electrochemical cell through the
application of sufficient voltage to the soil electrodes. Electrodes, one an anode and the other a
cathode, are installed into the soil that allow an electric current to flow in the soil. Once
sufficient voltage is applied, the soil is essentially transformed into an electrochemical cell. As
in any cell, dissolved soil anions and cations migrate to the appropriate electrode. Metallic
cations migrate to the negatively charged electrode, the anode, where the metals are removed as
the cations plate out. Electrokinetics is possible but is only capable of removing dissolved
metals in the saturated soil. Since much of the metals at the site are located above the water

table as solid particles, this technology was screened out from further consideration.

3.2.4.3 Chemical Extraction

Soil flushing involves the in situ application of water, hot water/steam, solvents, either polar or
non-polar, acids or surfactants to buried waste materials with the intent of solubilizing the
constituents of concern into the groundwéter. This technology is typically used for extracting
organic compounds from soils when excavation is not possible. The solubilizing agent along
with the pollutants are then recovered from the groundwater using extraction wells. When
possible, the solvent or surfactant is then separated and recovered for recycling back into the soil
in order to extract additional waste material. While this technology has promise at heavily

contaminated sites where excavation is impractical it was eliminated from further consideration
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for application at SEAD-16 and -17 since this technology is most appropriate for use with sites
impacts with organic compounds.

3.2.4.4 Biological Removal/Extraction

Bioventing involves adding air (oxygen) to the subsurface in order to stimulate the natural
microbiological community to degrade the waste materials. The air is typically added, under
pressure, through properly spaced and screened injection wells. The wells are constructed so that
air is added a rate greater than what is lost due to consumption by the microorganisms and
movement beyond the area of remediation. The soil microorganisms are abundant in the
subsurface, many speC}es “aré of the type known to degrade organic molecules, such as
hydrocarbons. With maintenance of proper conditions in the subsurface, it has been shown that
these organisms will effectively degrade pollutants. However, bioventing is not effective for

inorganic components and therefore has been eliminated from further consideration.

Extraction of metals via the vegetative uptake of plants is experimental and unreliable. The
conditions of the pads and berms at the site would not promote vegetative growth and this

technology was screened from further consideration.

3.2.4.5 Vapor Removal/Extraction

Vacuum or vapor extraction is one of the most widely applied in situ technologies at hazardous
waste sites. Several vendors are available that have successfully applied this technology. It is
most applicable for recovery of' volatlle organics in soil. The process involves application of a
vacuum to the subsurface through a well screened in the unsaturated zone. The applied vacuum
is transferred to the soil pores causing increased volatilization of organics and the movement of
air to the extraction well as a result of pressure differences. A continuous air stream laden with
extracted organics are removed and treated, if necessary, prior to discharge. This process
continues until the soil is free of the target compounds. Vacuum or vapor extraction was
screened from further consideration since the constituents of concern at this site are inorganics,
making this technology ineffective.
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Radiowave enhanced volatilization is a variation of vacuum extraction and involves the
application of radiowaves directly to the subsurface causing the soil temperatures to rise. As the
temperature of the soil increases, the vapor pressures of constituents in the soil also increase.
This allows compounds that normally would not have been removed, to be removed from the
soil. This technology is considered innovative and experimental with only limited pilot scale
applications. It is most appropriate for sites where excavation is impractical and semi-volatile

organic compounds are the constituents of concern.

3.2.5 Removal Technologies

Removal of soils and ditclLsdi—ls are an integral component of many remedial alternatives.
Removal can be accomplished using standard mechanical technologies or slurry methods.
Typical heavy equipment such as backhoes, excavators, front-end loaders, scrapers, bulldozers
and draglines are commonly used for the mechanical excavation of soil. Since the soil at SEAD-
16 and -17 can be easily removed using standard mechanical excavation techniques, only' this
technology was retained for further consideration. Excavation using slurry techniques was

screened out of further consideration since it would not be as practical.

Techniques to clean and remove material and debris at Buildings S-311 and 366 include sand
blasting, high pressure washing, concrete decontamination using microwaves, soda blasting,
electro-hydaulic scabbling, electrokinetic decontamination, and dry ice pellet decontamination.
However, these blasting and washing processes are complex and can be costly, and some may
produce waste that require treatment before disposal and may increase the potential for migration
of contaminants to outside the buildings. Because the samples collected inside the building were
limited to debris and floors, the application of washing and blasting techniques is not warranted.
Consequently, only removal of excess material and debris, including sweeping out dust and dirt,
is retained as a remedial response, and is included with soils excavation when determining the

volume of materials to be removed at SEAD-16.

3.2.6 Ex-situ Treatment Technologies

Ex-situ treatment technologies involves the removal of contaminated material and either on-site

or off-site treatment. On-site treatment can be accomplished using permanent or temporary
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treatment facilities. Temporary facilities include treatment facility brdught to the site on trailer
trucks (which can be disassembled and moved off-site upon completion of treatment), or the use
of mobile treatment trailers temporarily parked on-site. Permanent facilities are costly and
difficult to build and become obsolete once treatment is complete. On-site treatment also will
entail further responses to handle treatment of residuals, byproducts, or sidestreams. The
residuals must be disposed of, although some may be nonhazardous and the volume may be only
a fraction of the initial waste volume.

Off-site treatment allows material to be removed completely from the site and treated at a full-
scale fixed facility. Off-site treatment requires excavation, consolidation, and off-site
transportation of material. It entails identification of RCRA-permitted hazardous waste
treatment, storage, éiid.ai—.sﬁc;éaﬂrffsxﬁ)hfacilities with the capability and capacity to treat material -
removed from source areas. Off-site handling of materials would require permits for
transportation and disposal. This response eliminates both continued releases on-site and direct

contact with source material by on-site receptors.

Ex-situ treatment generally requires laboratory pilot studies using site-specific material to

determine level of performance and optimal process operating parameters.

The following ex-situ treatment technology types and process options were determined to be
applicable at SEAD-16 and -17 based on the screening criteria:

» Biological
« Stabilization/Solidification

’
3

o . Physical Separation
'?. PRSP Y r
o Oxidation )

o Chemical Extraction

3.2.6.1 Biological Technologies

Ex-situ biological treatment of soil involves degradation of contaminants that are entrained in the
soil pores through the actions of microorganisms. Land treatment has been successfully utilized
by the petroleum industry for many years as a cost effective way of stabilizing oily wastes
produced during the refining process. Land treatment facilities are normally found in areas, near
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refineries, that have large tracts of available land and are in climates that have temperatures
favorable for stimulating biological growth. The above ground biological treatment methods
vary and include: landfarming (land treatment), slurry bioreactors, digesters and composting.
The process involves providing the proper ratio of pH, nutrients, oxygen (if aerobic conditions
are required) and temperature to stimulate the natural microorganisms to utilize the organic
contaminants as a source of cellular energy. Several microorganisms have been identified that
can utilize petroleum hydrocarbons and other hydrocarbons as sources of energy. In addition to
maintaining control of previously mentioned factors, a key factor in achieving a successful
clean-up using this technology is to assure that toxic concentrations of contaminants and/or
byproducts are not produced to hamper the growth rates of the microorganisms. In additional it
is important to provide adequate contact between the microorganisms and the contaminants. For
recalcitrant hydrocarbons, such as the Polynuclear Aromatic Hydrocarbons (PAHs), slurry
bioreators have been utilized to improve the contact between microorganisms and waste

materials.

Ex-situ biological treatment of soil has been screened out since it is effective for soils that have
been impacted with organic constituents and would not meet the objectives for reducing the
concentration of lead in soil. Biological treatment would have little if any effect on the soils at
SEAD-16 and -17 that are impacted with lead.

3.2.6.2 Solidification/Stabilization

Ex-situ solidification/stabilization is similar to in situ S/S except that the material is excavated,
consolidated, and transported to a central mixing area. Mixing can be accomplished by using a
pug mill, conventional constrhétion} equipment, or off site facilities. If an on-site pugmill is used,
the excavated material can be transported to the pug mill and mixed with water and the selected
additive(s). The weight of the soil and additives can be tracked by either using a conveyor belt
with a scale system or counting the loads from a front end loader. Additives can be either

stockpiled and added via a conveyor or a front end loader, or added with a hopper system.

Microencapsulation involves encapsulating a particle within a thermoplastic matrix of asphalt,
polyethylene or polypropylene. This technique requires heating the plastic and mixing the waste
as the plastic is extruded and cooled. The final mass incorporates the waste in a matrix that is

inert to normal weathering and structurally stable. Microencapsulation has been used primarily
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in the nuclear industry to encapsulate radioactive sludge’s and is not considered feasible at either

SEAD-16 or -17 due to the non-uniform nature of the soils that will require treatment.

Sorption is a technique that involves mixing semi-solid sludges with a dry solid adsorbent to
improve the solids handling characteristics of the sludge. The sorbent material may interact
chemically with the waste or may simply be wetted by the liquid, usually water or oil, as part of
the waste, retaining the liquid within the matrix of the solid. Sorption is most appropriate for use
with semi-solid sludges and is not considered feasible because there are no sludges requiring

treatment.

3.2.6.3 Physical Sei)aratién/Aqliebus Extraction

Physical separation technologies include soil washing and magnetic classification. Soil washing
involves physically separating the various fraction of soil using a series of unit operations such
as grizzly bars, trommel screens, flotation units, flocculation tanks and clarifiers. The process
removes contaminants from soils by either dissolving or suspending them in the wash solution or
by concentrating the pollutants into a smaller volume through a series of particle size separation
steps. In some instances, the washing fluid, which is normally water, can be supplemented with
an aqueous surfactant for improved separation. The key concept associated with soil washing is
to reduce the volume of soil that will require treatment allowing for the washed soil to be
returned to the site as clean backfill. This process takes advantage of the fact that, in most
instances, pollutants tend to distribute into the fine fraction of soil. The wash water is typically

recycled back to the washing process once it has been treated.

Magnetic classification of soils is another volume reduction process that involves the use of
electromagnets to separate magnetic materials such as iron from non-magnetic materials. This is

a common process used in many recycling facilities.

Soil washing is considered to be effective and feasible remedial technology for both sites and has
been retained for incorporation as a remedial alternative. Magnetic classification of soils would

not be effective since most of the constituents of concern are non-magnetic.
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3.2.64 Oxidation

Thermal oxidation/vitrification technologies involve heating soils/sludges in a high temperature
reactor causing the solid fraction of the waste to become incorporated into either a molten metal
bath or a slag. The technology has several variations depending upon the equipment and the
vendor. The conditions within the bath involve the addition of hydrogen gas. Under these
conditions, soils, which are comprised mostly of alumina and silica, partition into a slag phase
above the molten bath and are removed as a vitrified mass when allowed to cool. The slag, now
a vitrified mass is essentially an inert, non-leaching solid that can be placed into a landfill or
returned to the site for disposal. Volatiles in the waste feed are vaporized, oxidized in a
secondary combustion chamber, and recovered as a dust in a collection system. Several vendors
are available to prov1de thls ‘treatment mcludmg Horsehead Resource Development Company,
Inc., Molten Metals and ECO Logic Inc.

Thermal oxidation/vitrification technologies are feasible, providing a vendor can be found to
accept this material at an off-site location. However, it is effective for organics and ineffective

for inorganics, and therefore, has not been retained for future consideration.

3.2.6.5 Chemical Extraction

Chemical extraction of soils can be accomplished using materials, such as carbon dioxide or
propane, which are normally gases at ambient temperatures and pressures. However, when these
gases are pressurized to a liquefied state they have the capability to efficiently extract oil and
other organic wastes. The process mvolves mixing a liquefied solvent with the solid waste
material, extracting the " contammants separatmg the solids from the liquefied solvent and
releasing the pressure causing the liquefied solvent to vaporize back to a gas, leaving an oil. The
oil is then treated further or disposed of in accordance with all pertinent regulations. Vendors,
such as CF Systems, Inc. and The Institute of Gas Technology have systems that are available to
provide this treatment.

Chemical extraction of soils can also involve mixing an appropriate non-aqueous chemical
solvent with soil in order to remove contaminants by solubilizing the contaminants, separating
the solvent from the soil and recycling the solvent. There are a variety of solvents available that

can be used to extract materials and the choice of solvent is largely dependent upon the type of
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contaminant that is the focus of the extraction. Several vendors can provide this treatment
technology with each vendor focusing on a specific extraction agent. Some of the more widely
known solvents include: triethly amine (TEA), liquefied propane or liquefied carbon dioxide.
The solvent TEA is used for the Basic Extraction Sludge Treatment (BEST), developed by
Resources Conservation Company. In this process, soils/sludges are mixed with TEA at low
temperatures. The essential feature of this technology is that it takes advantage of the large

changes in the solubility of TEA and water and temperature. At temperatures less than 18°C
TEA is completely miscible with oil and water. When mixed with oily soils or sludge’s at or
below this temperature, TEA is able to remove, by dissolution, any oily materials and the
contaminants associated with the oil. The TEA/water/oil mixture is centrifuged or filtered to
separate the extracted soil/sludges frém the extracting fluid. The recovered solids are then dried
to remove any residual TEA, which is then recovered and recycled back for continued extraction.
The extracting liquid, containing TEA/oil/water, is then heated causing the TEA to become
insoluble with water producing a two-phased system. The top phase contains the TEA/oil phase
and is decanted off, distilled to separate and recycle the volatile solvent TEA, leaving the
extracted oil. The oil is either treated further and disposed of as a hazardous waste or recycled as
arecyclable spent oil. The bottom portion of the heated liquid that was not decanted is primarily
water is also distilled to remove any residual TEA and discharged.

Chemical extraction of soils are effective for extracting organics or oily waste materials but are
not effective for removing inorganic constituents. Since the RAO for this project is inorganics,

(i.e. lead) and the soil and ditch soils at either SEAD-16 or -17 are not impacted with oily waste,

this technology was not considered effective and was screened out.

3249 Disposal

3.2.7.1 On-Site
On-site disposal entails removal and consolidation of source material into an on-site secure
disposal facility. Excavated areas are backfilled and regraded. The following disposal

operations have been considered:

»  Backfilling of clean soil,
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« RCRA hazardous waste landfill and
o Solid waste landfill.

Construction of a new on-site landfill, designed to meet RCRA and/or state standards can be
constructed within the present boundaries of the depot. Consolidation of on-site waste within a
future landfill is feasible for the SEAD-16 and -17 soils. Two types of landfills have been
considered. The first type is a Subtitle D industrial landfill, ie. a solid waste management
landfill regulated under Title 6 Part 360 of the New York Codes, Rules and Regulations
(NYCRR). The other type is a RCRA, Subtitle C hazardous waste landfill regulated under Title
6 Part 373 of the NYCRR. Both facilities would require siting studies and permitting prior to
construction however,.the requirements for a new RCRA hazardous waste landfill are more

extensive and exhaustive.

The permitting, monitoring, design and construction required to comply with all the
requirements of a RCRA facility is not necessary for this project. The need to construct a RCRA
hazardous waste landfill is only required if the wastes to be disposed of are considered to be
RCRA hazardous. Wastes are RCRA hazardous if they possess the characteristics of either
ignitability, corrosivity, reactivity or toxicity or if the wastes are listed by EPA as hazardous
from non-specific or specific sources. In the case of SEAD-16 and -17 there are no known listed
hazardous wastes to be disposed of. However, a portion of the soils at the site may exhibit the
characteristic of toxicity as a result of lead concentrations exceeding the limits of the EP
Toxicity test, i.e. the Toxicity Characteristic Leaching Procedure (TCLP). Ifthe characteristic of
the waste is removed, i.e. the soil no longer exceeds the limits for toxicity due to treatment, then
the waste is no longer a hazardous waste and can be landfilled in an on-site, non-hazardous, solid
waste Subtjtle D landfill.

SARA states that treatment which permanently and significantly reduces the volume, toxicity, or
mobility of hazardous substances, pollutants, and contaminants is to be preferred over remedial
actions not involving treatment. On-site disposal will not address this preference unless used
with a technology that reduces volume, toxicity, or mobility. On-site disposal, therefore,
includes an assumption that such a treatment technology has been applied. Therefore, on-site
disposal is not precluded by the preference set forth in SARA to reduce volume, mobility or
toxicity.
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Therefore, an on-site landfill may be applicable for soils that have been treated to remove any
RCRA characteristic and for untreated soils which are nonhazardous wastes. Although
nonhazardous wastes are expected to be disposed and dispose to Subtitle C landfill will be
limited accordingly, both Subtitle C and Subtitle D landfill have been retained for inclusion with

other technologies as remedial alternatives at this stage.

3.2.7.2 Off-Site

Off-site disposal involves removal of material, consolidation into containers, and site
transportétion off-site. All excavated areas will be backfilled with clean imported fill. This
technology decreases "ééhtiﬁhéd‘_fdﬁfsite' exposure by humans or ecological receptors. The
arithmetic mean of lead concentration in surface soil is 185 mg/kg for SEAD-16 and 315 mg/kg
for SEAD-17 after the cleanup goal of 1,250 mg/kg is achieved. The post-remediation surface
soil EPCs for lead are estimated as 354 mg/kg and 392 mg/kg for SEAD-16 and SEAD-17
respectively, all of which are less than 400 mg/kg. Thus, the remediation goal for lead of 1,250
ppm in soils will also allow unimpaired future use of the site. However, releases and impacts
may occur at the off-site disposal locations that could affect public health and environment. Off-
site disposal is preferable when on-site disposal is precluded or limited by site characteristics,
when unimpaired future use of the site is a high priority, and when the volume for disposal is too
small to warrant construction of a landfill. The following two options were considered for off-

site disposal:

» State-permitted RCRA hazardous waste landfill and

«  State-permitted solid waste landfill.

' _u'? Tooe LT
A permitted, off-site RCRA Subtitle C facility with the capacity and capability to handle the
source material must be identified. Due to the RCRA Land Disposal Restrictions (LDR), waste,
if hazardous, will need to be treated prior to disposal in the facility. 1f the waste is a listed waste
then the treated waste will still be required to be disposed of in a Subtitle C facility. If the waste
is a characteristic waste, it will not need to be disposed of in a Subtitle C facility once the
characteristic is removed. For SEAD-16 or -17, this means that soil that exceeds the TCLP limit
for lead would be a D008 hazardous waste. However, if the soil is treated and is shown to be
below the limits for toxicity as defined by the TCLP test, then it is no longer hazardous and does
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not need to be disposed of in a Subtitle C facility. Instead, it can be disposed of in a Subtitle D
Landfill.

Off-site disposal of waste and soils from contaminated areas is a feasible option. There are no
wastes at SEAD-IG or -17 that are listed as hazardous wastes. Soil, ditch soil, or building
material that may be characteristic by toxicity would need to be treated to remove the
characteristic prior to disposal in an off-site landfill. Treatability studies will be conducted
forehead to ensure the stabilized ditch soil or soil meets Subtitle D Landfill standards. TCLP
tests will be conducted for the stabilized ditch soil or soil to make sure it is qualified for Subtitle
D Landfill disposal. Accordingly, dispose to Subtitle C landfill will be limited. However, both
Subtitle C and Subtitle D landfill have been retained for inclusion with other technologies as
remedial alternatives at this stagé.
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4.1

~

DEVELOPMENT AND SCREENING OF ALTERNATIVES

INTRODUCTION

In this section the remaining general response actions and the various remaining remedial

technologies are combined to form remedial alternatives. Alternatives were developed to address

the RAOs (i.e. ditch soil, soil, and building material and debris) and are described below. The

alternatives do not address groundwater and surface water, other than protecting these media from

any degradation, because they are not part of the RAOs.

The alternatives are first evaluated against the two remedy selection threshold factors (overall

protection of human health and thé environment; ARAR compliance) for a pass/fail/waiver

decision. The retained alternatives are then evaluated against the five primary balancing criteria:

S R

long-term effectiveness and permanence
reduction of toxicity, mobility, or volume through treatment
short-term effectiveness

implementability

The following is a brief description of the criteria (Code of Federal Regulations 40 §300.430):

STEP 1

STEP 2

Overall protection of human health and the environment. Alternatives are assessed to
determine whether they can adequately protect human health and the environment, in
both the short- and 101ig-te}m; from unacceptable risks posed by contaminants present
at the site by eliminating, reducing, or controlling exposures to levels consistent with
RAOs. Overall protection of human health and the environment draws on the
assessments of other evaluation criteria, especially long-term effectiveness and
permanence, short-term effectiveness, and compliance with ARARs.

Compliance with ARARs. The alternatives are assessed to determine whether they
attain ARARS, as discussed in Section 2.

Long-term effectiveness and permanence. Alternatives will be assessed for the long-

term effectiveness and permanence they afford, along with the degree of certainty that
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the alternative will prove successful.

e Reduction of toxicity, mobility, or volume through treatment. The degree to which
alternatives employ recycling or treatment that reduces toxicity, mobility, or volume
will be assessed, including how treatment is used to address the principal threats posed
by the site.

o Short-term effectiveness. The short-term impacts of alternatives will be assessed
considering the following: short-term risks that might be posed to the community.
during implementation of an alternative; potential impacts on workers during remedial
action and the effectiveness and reliability of protective measures; potential
environmental impacts of the remedial action and the effectiveness and reliability of
mitigative measures during implementation; and time until protection is achieved.

. Inm[eméhtabjzflily.y fTiﬁpléinentability is a measure of both the technical and
administrative feasibility of constructing, operating and maintaining a remedial action
alternative.

» Cost. Both capital, operating and maintenance (O&M) costs were considered.

The two modifying criteria of the remedy selection process (State/agency acceptance;
community acceptance) will be fully assessed following the comment period for the FS report
and the proposed plan.

Six alternatives (five plus the no action alternative) were assembled and screened based on these
criteria for soil and ditch soil remediation. The initial list of six alternatives was then reduced to

four alternatives, which are analyzed in detail in Section 6.

4.2 ASSEMBLY OF ALTERNATIVES

In this section, the rationale is presented for assembling technologies and processes remainfng from
the screening (Table 3-1) into remedial action alternatives. An innovative technology has been
included to comply with the SARA (1986), which requires an alternative solutions be used to the
maximum extent possible. The alternatives that have been assembled are as follows:

« Alternative 1 - No Action,

« Alternative 2 - On-site Containment,
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o Alternative 3 - In Situ Treatment,
o Alternative 4 - Off-Site Disposal,
» Alternative 5 - On-Site Disposal,
»  Altemnative 6 - Ex-Situ (Innovative) Treatment,

A brief description of the alternatives, the technologies and processes associated with these actions

are summarized and presented on Table 4-1.
4.3 DESCRIPTION OF TECHNOLOGIES, PROCESSES AND ALTERNATIVES

4.3.1 General

The technologies and processes that make up the six assembled alternatives for soil, ditch soil; and
the material and debris from Buildings S-311 and 366 at SEAD-16 are described in greater detail to
allow each assembled alternative to be evaluated. In addition to better defining technologies and
processes, the quantity of material to be remediated has also been considered. Order of magnitude
unit costs have been developed based on technology definitions and material quantities. These
costs were then utilized as one of the alternatives screening criteria. It is important to note that the
final decision regarding specific remedial technologies and processes to be utilized may be

dependent on the results of treatability studies proposed in Section 5.

4.3.2 Remedial Alternatives

1

4.3.2.1 Alternative 1 - No Action

Alternative 1 is the No Action alternative. This alternative allows the site to remain as it currently

is, with no further consideration given to any remedial actions.
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TABLE 4-1
SENECA ARMY DEPOT ACTIVITY
SEAD-16 AND 17 FEASIBILITY STUDY
ASSEMBLED REMEDIAL ALTERNATIVES

Alternative Technologies and Processes
1 No-Action No-Action
2 On-Site Containment Institutional controls/Soil cover
3 InSituTreatment |  Consolidate/In situ stabilization/Soil cover
4  Off-Site Disposal | - Excavate/Stabilize/Off-site Disposal
5  On-Site Disposal Excavate/On-site staf;l;}z;:;;:n/On-sute Subtitle D

Excavate/Wash/Backfill coarse fraction/Treat and
dispose fine fraction in off-site Subtitle D Landfill

6 Innovative Treatment
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4.3.2.2 Alternative 2 - On-site Containment

Alternative 2 consists of excavating soils in the drainage swales and ditches with lead concentration
greater than 1250 mg/kg and disposing of it in an off-site landfill. Excavated ditch soil would be
stockpiled and tested for Toxicity Characteristic Leaching Procedure (TCLP) prior to being
disposed. Ditch soil passing the TCLP criteria will be transported and disposed of in a Subtitle D
Landfill. Ditch soil exceeding the TCLP criteria will be stabilized either on-site or off-site.

Because of the relative small volume of ditch soil to be treated at SEAD-16 and -17, it is
expected that off-site treatment will be more cost effective than on-site treatment. On-site
treatment requires a treatability study, site permitting, and a specialty contractor, which adds to
the cost. Therefore, for scrééliing purposes presented later in this section, this alternative
assumes all excavated soil is transported off-site for both treatment and disposal. It should be
noted that TCLP is not a clean up level, rather it determines whether the soils are characteristic

waste and the type of disposal required.

Material and debris from Buildings S-311 and 366 will also be removed, stockpiled and tested
for TCLP prior to being disposed. Material passing the TCLP criteria will be transported and
disposed of in a Subtitle D Landfill. Material exceeding the TCLP criteria will be stabilized
either on-site or off-site. Debris and dust will be removed from the surface of the furnace and
boiler stacks. A soil cover will be placed over the surface and subsurface areas with lead
concentrations greater than 1250 mg/kg. Railroad tracks and ties at SEAD-16 in the delineated
area will be removed. The soil and ballast around the railroad area will then be covered. The soil

cover counsists of the following, from top to bottom:

« 6 inches topsoil
o 6 inches common fill

» Filter fabric (i.e. separation layer)

Regrading of the site and installation of institutional controls (such as a permanent fence) will be
required prior to placement of the soil cover. Drainage swales and ditches will be backfilled to

existing grade with topsoil and vegetative growth will be established.

The intent of this alternative is to isolate the waste from receptors and to prevent migration of

surface soil to surface water via soil erosion. This alternative has little effect in preventing
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groundwater deteriorating from potential contaminant leaching from soil. However, as discussed in
Section 1, groundwater quality is not expected to exceed EPA MCL or NYS GA standards for
groundwater in the future. This alternative may also limit the future land use. Long-term
groundwater monitoring and O & M will be required.

43.2.3 Alternative 3 — In Situ Treatment

Alternative 3 consists of in situ stabilizing the surface and subsurface soils with lead concentrations
greater than 1250 mg/kg. Railroad tracks and ties at SEAD-16 in the delineated area will be
removed”before the surface soils and subsurface soils are stabilized. Ditch soil with lead
concentrations greater than '-12_50"ri_1g./'kg will be excavated from the drainage swales and ditches,
consolidated with the soils and stabilized. The stabilized material will be graded and left on site.
The soil cover used in Alternative 2 will be placed over the stabilized material and vegetative cover
will be established. Drainage swales and ditches will be backfilled with topsoil and vegetative
growth will be established.

As presented in Section 3, stabilization is a process that reduces the amount of leachate from the
source material into the groundwater. A treatability testing program is necessary to identify the
most effective additive and dosage.

Material and debris from Buildings S-311 and 366 will also be removed, stockpiled and tested
for TCLP prior to being disposed. Material passing the TCLP criteria will be transported and
disposed of in a Subtitle D Landfill. Material exceeding the TCLP criteria will be stabilized
either on-site or off-site. Debris and dust will be removed from the surface of the furnace and

boiler stacks.
The intent of this alternative is to stabilize the source material to reduce migration into the

groundwater; isolate the waste from receptors; and prevent migration of surface soil to surface

water via soil erosion. Long-term groundwater monitoring and O & M will be required.

4.3.2.4 Alternative 4 - Off-Site Disposal

Alternative 4 involves excavating surface, subsurface and ditch soils with lead concentration

greater than 1250 mg/kg, and disposing the excavated material in an off-site landfill. Railroad
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tracks and ties at SEAD-16 in the delineated area will be removed before soil is excavated.
Excavated soil and ditch soil would be stockpiled and tested prior to being transported off-site for
disposal. Excavated material passing the TCLP criteria will be transported and disposed of in a
Subtitle D Landfill. Excavated soil and ditch soil that exceeds the TCLP criteria will be stabilized
either on-site or off-site. However, based on conversations with stabilization contractors (refer to
detail cost estimate, Appendix E) it is expected that off-site treatment may be more cost effective
than on-site treatment. Therefore, for screening purposes presented later in this section and for
conservative cost comparison purposes, this alternative assumes all excavated soil is transported
off-site for both treatment and disposal.

Material and debrls from Bu1ld1ngs S-311 and 366 will also be removed, stockpiled and tested
for TCLP prior to bemg dlSpOSCd Material passing the TCLP criteria will be transported and
disposed of in a Subtitle D Landfill. Material exceeding the TCLP criteria will be stabilized
either-on-site or off-site. Debris and dust will be removed from the surface of the furnace and

boiler stacks.

Excavated areas will be backfilled to restore the area to original conditions and to provide proper
stormwater control. Common fill and topsoil will be placed and vegetative growth will be
established. The intent of this alternative is to remove the waste from the site to prevent contact
with receptors and migration to surface water and groundwater. Long-term groundwater monitoring

will be necessary; however, long-term operations and maintenance will not be required.

43.2.5  Alternative 5 - On-Site Disposal

Alternative 5 involves ek‘cav'a;cinéus.ur'féée, s{lbsurface, and ditch soils with lead concentration
greater than 1250 mg/kg, and disposing the excavated material in a newly constructed on-site
Subtitle D Landfill. Railroad tracks and ties at SEAD-16 in the delineated arca will be removed
before soil is excavated. Excavated soil and ditch soil would be stockpiled and tested prior to
being transported on-site for disposal. Excavated soils and ditch soils that exceed the TCLP limits.
will be stabilized on-site prior to disposal in the on-site landfill.

Material and debris from Buildings S-311 and 366 will also be removed, stockpiled and tested
for TCLP prior to being disposed of in the on-site landfill. Material passing the TCLP criteria
will be transported and disposed of in the Subtitle D Landfill. Material exceeding the TCLP
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criteria will be stabilized either on-site. Debris and dust will be removed from the surface of the

furnace and boiler stacks.

Excavated areas will be backfilled with common fill and topsoil, and vegetative growth will be
established. The intent of this alternative is to remove the waste from the site to prevent contact
with receptors and migration to surface water and groundwater. Long-term groundwater monitoring
will be necessary; however, long-term operations and maintenance will not be required for the

excavated areas.

The on-site landfill will be located at SEDA and constructed to meet the requirements of a
Subtitle D landfill for the USEPA and NYSDEC identified in 6 NYCCR Part 360. Siting studies
and permitting are requ1red pl‘lOI‘ to construction of the landfill. Primary design components of
the fandfill include a double composite bottom liner system, leachate collection system, cover
system, gas vent system, erosion control, and stormwater system. As defined in 6 NYCRR 360-
2.13, a composite liner consists of "two components, an upper geomembrane liner placed
directly above a low permeability soil layer." The soil component of the upper liner must have a

minimum compacted thickness of 18 inches. The soil component of the lower liner must have a

L . X : . -7
minimum compacted thickness of 24 inches, and a maximum permeability of 1 x 10 cm/s.
There is also a number of compaction, construction, and slope requirements. Long-term

groundwater monitoring and O & M would be required for the landfill.

4.3.2.6 Alternative 6 - Innovative Treatment

Alternative 6 involves excavatmg soil in drainage swales and ditches with lead concentration
greater than 1250 mg/kg, removing rallroad tracks and ties at SEAD-16 in the delineated area
before soil is excavated, excavating surface and subsurface soils with lead concentrations greater
than 1250 mg/kg, stockpiling the material, and washing it to separate the coarse fraction of soil
from the fine fraction. The coarse fraction will be backfilled as clean fill, provided it meets
RAOs. The fine fraction is expected to contain the majority of the target constituents of concern,

e.g., lead, and can be further treated for off-site disposal, if necessary.

Material and debris from Buildings S-311 and 366 will also be removed, stockpiled and tested
for TCLP prior to being disposed. Debris and dust will be removed from the surface of the

furnace and boiler stacks.
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Treatment of the fine fraction to remove any toxicity characteristics, if necessary, can be
performed on-site or off-site. On-site treatment can include stabilization, acid leaching, or other
methods. However, because of the relative small volume of fine grain material to be treated, it is
expected that off-site treatment will be more cost-effective than on-site treatment. Therefore, for
screening purposes presented later in this section, this alternative assumes all treatment of the

fine grain material is performed off-site.

Soil washing has been identified as an effective technology because the site soils are made-up of a
large quantity of coarse particles (crushed shale imported from a SEDA borrow pit) and a small
quantity of fine particles (soil particles less than the #200 sieve.) Based on several grain size
distribution curvés', the fine fraction in the site soil varies from 24 to 67 percent with median of
approximately 36 percent. The fine fraction in ditch soil varies from 5 to 95 percent with median of
approximately 56 percent. The inorganic constituents tend to bind chemically or physically to the
fine-grained particles. The fine grained particles, in turn, are attached to sand and gravel particles
by physical processes, pfimarily compaction and adhesion. The washing process separates the
smaller fine grained fraction from the larger coarse grained fraction and thus effectively separate
chemical constituents into a smaller volume, which can then be further treated or disposed. The
clean, coarse fraction can be used as clean backfill. The fine faction can either be transported off-
site for treatment and off-site disposal or treated further to remove the inorganic components and

then off-site disposal. The water associated with the process is collected and treated.

The technology of soil washing varies from vendor to vendor but generally consists of many unit

operations including the following:

Physical Separation Unit Operations

e  dry screening (grizzly screen)

e dry screening (vibratory screen)
e dry trommel screen

* wetsieves

e  attrition scrubber (wet)

s  dense media separator (\et)

e hydrocyclone separators

e flotation separator

e  gravity separators
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e dewatering equipment
e clarifiers

o filter presses

Chemical Extraction Unit Operations
e washwater treatment/recycle

e residual treatment and disposal

e treated water discharge

Long-term groundwater monitoring will be necessary; however, long-term operations  and
maintenance will not be required. . ..

4.4 SCREENING CRITERIA

Alternatives assembled in Section 4.2 and defined in Section 4.3 are screened in this section. In the
first step, the six alternatives are evaluated against the two remedy selection threshold factors
(overall protection of human health and the environment; ARAR compliance) for a
pass/fail/waiver decision. In the second step, the retained alternatives are evaluated against the
five primary balancing criteria (long-term effectiveness and permanence; reduction of toxicity,

mobility, or volume through treatment; short-term effectiveness; implementability; cost).

The purpose of screening is to reduce the number of alternatives that will undergo detailed analysis.
The screening conducted in this section is of a general nature. Although this is necessarily a
qualitative screening, care has been taken to ensure that screening criteria are applied consistently
to each al‘terl;;tive and that comparisons are made on an equal basis, at approximately the same
level of detail.

4.4.1 Step 1

4.4.1.1 Overall Protection of Human Health and the Environment

Alternatives are assessed to determine whether they can adequately protect human health and the
environment, in both the short- and long-term, from unacceptable risks posed by contaminants

present at the site by eliminating, reducing, or controlling exposures to levels consistent with

PAPIT\Projects\SENECA\S161 7FS\Final2000\Text\Section_4\Sectd_ditch.doc Page 4-10
September 2000



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

RAOs. Overall protection of human health and the environment draws on the assessments of other
evaluation criteria, especially long-term effectiveness and permanence, short-term effectiveness,
and compliance with ARARs.

o Short-term protectiveness of human health - The potential for the remedial action to affect
human health during remedial action. Both on- and off-site exposures are considered under this

criterion. Exposure routes include inhalation, ingestion, and dermal absorption.

o Long-term protectiveness of human health - The effectiveness of the remedial action to
alleviate adverse human health effects after the remedial action is complete. The ability of an
alternative to minimize future exposures is considered under this criterion. Exposure routes

include inhalation, ingestion, and dermal absorption.

o Short-term protectiveness of the environment - The effectiveness of the remedial action to

prevent environmental receptors from being affected by constituents during remedial action.
» Long-term protectiveness of the environment - The effectiveness of the remedial action to

prevent environmental receptors from being affected by constituents after remedial action is

completed.

4.4.1.2 Compliance with ARARs
The alternatives are assessed to determine whether they attain ARARs discussed in Section 2.

4.4.2 Step 2

4.4.2.1 Long-Term Effectiveness and Permanence

A key aspect of the screening evaluation is the long-term effectiveness and permanence of each
alternative in protecting human health and the environment. Alternatives will be assessed for the
long-term effectiveness and permanence they afford, along with the degree of certainty that the
alternative will prove successful. Factors that will be considered, as appropriaté, include the

following;:
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« Magnitude of residual risk remaining from untreated waste or treatment residuals remaining at
the conclusion of the remdial activities. The characteristics of the residuals should be
considered to the degree that they remain hazardous, taking into account their volume, toxicity,

mobility, and propenisty to bioaccumulate;

» Adequacy and reliability of controls such as containment systems and institutional controls that
are necessary to manage treatment residuals and untreated waste. This factor addresses in
particular the uncertainties associated with land disposal for providing long-term protection
from residuals; the assessment of the potential need to replace technical components of the
alternative, such as a cap, a slurry wall, or a treatment system; and the potential exposure

pathways and risks posed should the remedial action need replacement.

4.4.2.2 Reduction of Toxicity, Mobility, or Volume through Treatment

The degree to which alternatives employ recycling or treatment that reduces toxicity, mobility, or
volume will be assessed, including how treatment is used to address the principal threats posed by
the site. Factors has been considered including;:

« the treatment processes the alternatives employ and materials they will treat;

« the amount of contaminants that will be destroyed, or treated;

. the degree of expected reduction in toxicity, mobility, or volume of the waste due to treatment

and the specification of which reductions are occurring;

« the degree to which the treatment is irreversible;

« the type and quantity of residuals that will remain following treatment, considering.the
persistence, toxicity, mobility, and propensity to bioaccumulate of such substances and their

constituents; and

+ the degree to which treatment reduces the inherent hazards posed by principal threats at the site.
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4.4.2.3 Short-Term Effectiveness

The short-term impacts of alternatives will be assessed considering the following:

short-term risks that might be posed to the community during implementation of an alternative;

« potential impacts on workers during remedial action and the effectiveness and reliability of
protective measures;

- potential environmental impacts of the remedial action and the effectiveness and reliability of

mitigative measures during implementation; and

» time until protection is achieved.

4.4.2.4 Implementability

Implementability is a measure of both the technical and administrative feasibility of constructing

and operating and maintaining a remedial action alternative.

« Technical feasibility - Rating of the ability to construct, reliably operate, and meet technology-
specific regulations for process options until a remedial action is complete. That also includes

monitoring of the alternative, if required, after the remedial action is complete.

+ Administrative feasibility - Rating of the ability to obtain approvals from regulatory agencies
and the Army; the availability of treatment, storage, and disposal services; and the requirements

for, and availability of, specific equipment and technical specialists.

4.4.2.5 Costs

Cost estimations during screening serve as a comparative measure of the costs for a remedial
action. The level of accuracy for cost estimates required at this point is considered to be -30% to
+50%. The cost estimates are based only on the major cost component for each alternative and do
not include other items that contribute to cost. Both capital, operation and maintenance costs have
been considered during the screening of alternatives. The evaluation included O & M costs that
would be mcurred for ub to 30 years. Present worth analyses were used during the alternative

screening to evaluate expenditures over different time periods in order to provide a common basis
to compare costs. *
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« Capital costs - these were estimated based on order-of-magnitude unit costs.

» Operating and maintenance costs - O&M costs were estimated based on the long-term

monitoring and maintenance requirements.

4.4.3 Numeric Rating Svstem'

The six alternatives are evaluated first against the two remedy selection threshold factors (overall
protection of human health and the environment; ARAR compliance) for a pass/fail/waiver
decision. In the second step, the retained alternatives are evaluated by applying a simple numeric
rating system. Alternatives were scored from one (1) to six (6) for each screening criterion. The
score of 1 represent-s. the-least favorable score and 6 represent the most favorable score. Within
each screening criterion, alternatives were scored from one to six for each subcategory. The total
score for the whole screening criterion will be the basis for the scoring for that screening criterion.
The value assignments were based on both experience and the overall characteristics of the
alternatives. The individual criterion values were summed for each alternative and the total score

was then used as the basis for proceeding to the detailed evaluation (Section 6).
4.5 ALTERNATIVES SCREENING - STEP 1

The first step is to evaluate the six alternatives against the two remedy selection threshold factors
(overall protection of human health and the environment; ARAR compliance) for a

pass/fail/waiver decision.

4.5.1 Overall Protection of Human Health and the Environment

Based on the post-remediation risk assessment, all alternatives, except for Alternative 1, will
remediate the site to levels that will protect human health and the environment. All alternatives,
except Alternative 1, will protect human health by remediating the building debris and material.
For all alternatives, except Alternative 1, the exposure route to soil will be eliminated upon the
completion of the remedial action. Alternatives 3, 4, 5, and 6 will prevent groundwater from
further deterioration. However, groundwater is not expected to exceed ARARs in 100,000 years, as
presented in Section 1. Although these alternatives will have different short-term effects on human
health and environment, they will not pose unacceptable risks to human and environment under

proper construction quality assurance procedures. In general, all alternatives, except for Alternative
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1, will protect human health and the environment. Therefore, Alternatives 2 through 6 will be
retained for further evaluation. In addition, Alternative 1 will also be retained to provide a baseline

comparison with other alternatives.

4.5.2 ARAR Compliance

There are currently no chemical specific ARARs for soil. Off-site disposal will fall under RCRA
requirements, which must be complied with in the final remedial action plan. Other federal
ARARs include, but are not limited to, the National Environmental Policy Act (NEPA),
CERCLA, the Clean Water Act (CWA) and the Emergency Planning and Right to Know Act
(EPCRA). Promulgated state regulations must also be complied with. After an alternative is
chosen, the final de'sig-n_ must iii_corp'orate compliance with ARARs, however, the concepts of
each alternative consider ARARs and do not preclude compliance. Each alternative has an equal
potential to fully comply with ARARs, with the exception of the No-Action alternative.
Therefore, Alternatives 2 through 6 will be retained for further evaluation. In addition, Altemat?ve 1

will also be retained to provide a baseline comparison with other alternatives.
4.6 ALTERNATIVES SCREENING — STEP 2

4.6.1 Method of Scoring

The screening results for the six alternatives are presented in Table 4-2. Screening was conducted
by considering one column (one category) at a time, independent of the other columns and relative
to the other alternatives, particularly the no action alternative. The first step was to identify the
alternatives that represent the two extreme values (1 and 6) for a particular evaluation factor. The
values were applied consistently and unbiasedly to each alternative on a column-by-column basis.
The scores for each category were summed and the subtotal score was used as the basis for the

scoring for that screening criterion.

The following sections present the qualitative rationale that was utilized to assign values to each
alternative. It should be noted that because all the alternatives, except for Alternative 1, include
removal of building materials as well as excavation of soils from the drainage swales, emphases

was not placed on these activities when assigning a score for each criterion.

P:APIT\Projects\SENECA\S1617FS\Final2000\Text\Section_4\Sect4_ditch.doc Page 4-15
September 2000



2181

SIXT

-uopajun Buyuanios 3y Joj Buuess ay Joj siseq auy st sauobajeaqns (|2 0 34008 [gj0} 3y) "AI063}RIGNS YOED 10j XIS O} 2UC WOY PIIOIS A5M SIARRLIAYE ‘UOLBIU Bujuaalos oea UM

1sow g aJoos |ejo} JsayBiy aul Lum Byl ‘as00s Jsow ay 9 pue 31008 1sea| g dau | Jo 24008 3y ‘uouajud BuIL3210S YoeD 10 g 0] | WOY PIIIS Bi3M SIABWANY 3JON
__Evcm_ ajis-yo ul uonoey auy
mmonmmv PUE jeafyuoyoey asieod
. (WPEG/SEMIjeARIXT
2 [t ] 9 v z £ ol t ) £ t 9 2l s |8 9 9 zi 3 ) PARRLRYY JUSWIES.| 3Ageroul | 9§
llypuE| Q 33ANS aYs-uo
Juogezi|igels )Is-uo/ajeAeIxy
s zt (3 2z | | ) L £ £ | 3 $ 1L € |[w ) [ 6 5 v sagewayy esodsigays-ug | g
|esodsiq aiis-4O
jaz|Iqe)gaieaedxy
I 144 § 6 ] )2 4 L ¥ t4 S ] ¥ o0l z2|s € $ [ v S aAgewWal|y [esodsig NS-HO 2
1 Jaaod jloguofe: B}S NUS u|
s zi k3 9 3 g 2 5 z S 2 4 £ 6 L€ s [ 9 3 € anewayy juausealL nys-u| | €
43A02 [10S
75|04U02 jeuogniyisu|
£ 6l ¥ Y z s ] €l S 12 ¥ %, z 3 s |2 4 z 4 2 2 0 z
£ 61 L) 4 9 9 5 €l 9 L ] ) 9 vl | ) 4 L ! BAyewa)ly UoRdY ON 1
SSIANIAI
-19310%5d
ALNS | ALNIE TVLNOHIANS
FHOOS | 3WOOS 8008 | 380OS ' {ISY34 | -ISY34 | 36098 JWOOS | IWOOS BH09S | 3u00S PHLWAH
NOJ WIOL NOJ WLIOL | ALIUSYT | SALLVYL | TYOIN NOI NOI WLOL NOI | TviOL | JONINY NYWNH
DINYY ans | WeO | Lidvd Ans | -lvAv, [-SINWOY| -HO3L | -MEAND | M3IMO | Bns | oA fqom| xou |- -ans “Wyu3d | wWy3LONOT
AL i SS3aN INSWLY3H81 HONOYHL K
¥3LY] 3WO0S ~3AIL03443 JWNTOA ¥O 'ALIISOW SONINVANID ONY
743A0] V1oL 1509 ALIGILNIWE W) WH3L-LHOHS *ALIDIXOL 40 NOLLONASY SSANIAILOIA43 WHIL-ONOT $S3008d ANV TONHO3L | LTV

wwﬁ>-h<2¢whﬂ< NOILVIAAWIA TIOS 40 DNINATHDS

AQNLLS SLITGISVAA LT ANV 91-GVIS
ALIALLDYV 10440 AN3Y VOINTS

Ty AIdvL

5]




SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

4.6.2 Long-Term Effectiveness and Permanence

Long-term human health and environmental protectiveness and permanence will be evaluated. The
score for long-term effectiveness and permanence category was based on the subtotal score for the

following factors.

4.6.2.1 Long-Term Human Health and Environmental Protectiveness

The assessment of long-term human health and environmental protectiveness is based upon factors
that could cause risk to human health or environmental receptors due to an increase in exposure
from releases of treated materials; Alternatives identified as having the least potential for causing
releases over the life of an alternative were ranked higher than those that did not. Alternatives that
involve treatment, either from entrainment or metals removal and recovery, were considered more
favorable than alternatives that did not involve a treatment process, since treatment will be one

additional step to assure reduced potential for long-term releases.

Alternative 6 was assigned the highest score since it reduces the volume of material that requires
disposal and provides a potential for further inorganic treatment. It eliminates the potential for
release to the environment and contact with humans. Alternative 4 was assigned a score of 5 since
no contaminated materials will remain on-site, thereby eliminating the potential contact with
humans or environmental receptors. Alternative 5 is similar to Alternative 4 with the exception that
the material will remain on site in a newly constructed on-site landfill with an impermeable liner
and cap. Alternative 3’s treatment will reduce the potential for leachate generation and its soil cover
will prevent direct contact with human and biological life. However, the material will remain on
site, thereby incurring a potential for exposure. Alternative 2, which is similar to Alternative 3, was
assigned a score of 2 since it does not include a treatment process and has a potential for release to
the environment (see Sections 1.4 and 2.5.2). Alternative | was assigned a score of | since
contaminants in soil and ditch soil as well as the building materials will continue to contribute to

the potential long-term human health and environmental impacts.

4.6.2.2 Permanence

Alternatives that have the longest lifespan with the least amount of continued attention are

considered attractive and were ranked high. Factors that were deemed favorable in evaluating the
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permanence of an alternative included those that would permanently remove contaminants from
soil. Those alternatives that involved containment were not ranked as high as those alternatives that
completely removed contaminants from soil. This is because containment alternatives require
long-term maintenance to assure that the constructed containment will remain intact and
permanent, whereas alternatives that involve a treatment process that will remove metals from the

soil do not require continued attention because the constituents of concern are eliminated.

Alternative 6 was assigned the highest score since it involves reducing the volume of material and
the potential for removing lead from soil. Coarse grained material will be disposed of on site and
fine grained material will be disposed of in an off-site landfill. Alternatives 5 and 4 are similar in
nature and were assigned scores 5.and 4, respectively. These alternatives involve a limited amount
of stabilization for soils that exceed the toxicity characteristic as well as an impermeable liner and
cover. Alternative 5 was ranked slightly higher than Alternative 4 since maintenance of the on-site
landfill would be more controlled than at an off-site landfill. Although Alternatives 2 and 3 require
less maintenance than Alternatives 4 and 5, they were assigned a score of 2 and 3 respectively
because both will limit the future land use and require maintenance of the soil cover. Alternative 3
ranks higher than Alternative 2 because it involves a treatment process. Alternative 1 was assigned

the lowest score since no remediation is performed at the site.

Based on the subtotal score for these categories, the alternative scoring for the criterion of long-

term effectiveness and permanence were, from highest to lowest: Alternative 6>4>5>3>2>].

4.6.3 Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume through treatment has been divided into the following
three subcategories: reduction in toxicity, reduction in mobility, and reduction in volume. The

score for this category was based on the subtotal score of the above factors.

4.6.3.1 Reduction in Toxicity

The assessment of toxicity reduction is based upon factors that would decrease the toxicity of the
constituents of concern. Alternatives or processes that chemically or physically bind with the
inorganics constituents provide the greatest reduction of toxicity, as these constituents are no longer

in a form that would be biologically available for uptake. The alternatives that provide the greatest
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reduction in toxicity through treatment were ranked higher than those that did not.

Alternative 6 was assigned a score of 6 since it treats the coarse grain material, reduces the volume
of material that requires disposal, and provides a potential for inorganic treatment. Alternative 3
was assigned a score of 5 since it involves treatment that would reduce the toxicity by binding
metals in a stabilized matrix, however, increases the volume of the material. Alternatives 5 and 4
are similar in nature and were assigned a score of 4 and 3, respectively. These alternatives utilize
treatment (such as stabilization) only when material exceeds the toxicity characteristics. Landfilling
is an isolation remediation and will not reduce toxicity of the waste. Alternative 5 was assigned a
score higher than Alternative 4 because only material from SEDA would be placed in the on-site
landfill, resulting in better control of the landfill. An off-site landfill typically accepts other wastes,
which could have the potent-ial to increase the toxicity of the SEAD-16 and -17 material.

Alternative 2 was assigned the next to the lowest score since it does not involve treatment nor
reduction in toxicity. Alternative 1 was assigned the lowest score since there is no reduction in the

toxicity of lead in soil and ditch soil or in the on-site buildings.

4.6.3.2 Reduction in Mobility

Mobility reduction factors are closely related to those that involve reductions in toxicity. As the
focus of this effort is to reduce the concentration of inorganic compounds, specifically lead, this
assessment ranked alternatives that involved a chemical or physical reaction resulting in the
formation of a less mobile state of the metals, as preferable over alternatives that did not involve a
beneficial reaction. A beneficial reaction is a reaction that results in the formation of insoluble
compounds like hydrox1des Such compounds will be produced during the stabilization process.

Other beneficial reactions include the formation of the base metal that would be produced during
the electrochemical process of reducing and recovering metallic ions following soil washing apd
acid extraction. In general, alternatives that involve treatment, either from entrainment or metals
removal, reduction and/or recovery, were considered favorable in reducing mobility. Alternatives
that involve containment also provide mobility reduction, but these alternatives were viewed as less
desirable since the mobility reduction is dependent on maintaining the integrity of the containment
system. Uncertainties associated with containment systems, ie. formation of leaks, were
considered as factors that would decrease the ability of an alternative to reduce mobility and were

ranked slightly below treatment alternatives.
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Alternative 6 was assigned a score of 6 since it treats the coarse grain material, reduces the volume
of material that requires disposal, and provides a potential for inorganic treatment. Alternatives 5
and 4 are similar in nature and were assigned a score of 5 and 4, respectively. Landfilling is a
containment and isolation remediation approach and will reduce mobility of the waste. In addition,
these alternatives will utilize a treatment (such as stabilization) if the material exceeds the toxicity
characteristics. Alternative 5 was assigned a score higher than Alternative 4 because SEDA would
have better control of the material being placed and the manner in which it is placed. Although
Alternative 3 involves treatment that would reduce the toxicity by binding metals in a stabilized
matrix, there is uncertainty about the degree and depth of mixing and stabilizing. Alternative 3 was
assigned a score of 3. Alternative 2 was assigned the next to the lowest score since it does not
involve treatment nor reduction. in mobility, other than the physical “restrictions of mobility
resulting from the soil cover. - Alternative 1 was assigned the lowest score since there is no

treatment, reduction in the mobility, or remediation of the on-site buildings.

4.6.3.3 Reduction in Volume

Alternatives that cause an increase in volume were ranked lower than those alternatives that do not.
Alternative 6 is intended to reduce the contaminated material volume and was assigned the highest
score. Alternative 2 was assigned a score of 5 since this alternative will not disturb the surface and
subsurface soils, and the excavated ditch soil will be disposed and compacted in a landfill.
Alternative 1 was assigned a score of 4 since there is no volume reduction or increase. Alternatives
5 and 4 are similar in nature and were assigned scores of 3 and 2, respectively. Both alternatives
involve limited amount volume increase due to stabilization and excavation of ditch soil. However,
Alternative 5 was ranked slightly-higher than Alternative 4 because the uncertainties associated
with the compaction process (-whi-ch' is considered a volume reduction process), that is used prior to
placing the soils in a landfill are more controlled in an on-site landfill than an off-site landfill.
Alternative 3 was assigned the lowest score since it will result in a 20 to 50 percent volume

increase, depending on the type of additive and dosage.

The ranking of the above three factors is: Alternative 6 > 5 >4 >3 = 2> 1. Considering the
human health and environmental protectiveness, which is the major basis for the remedial action,
the alternative scoring for the criterion of reduction of toxicity, mobility, or volume through

treatment were, from highest to lowest: Alternative 6 >5>4>3>2> [,
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4.6.4 Short-Term Effectiveness

The assessment of short-term effectiveness was based on factors that could cause exposure to
human and environmental receptors such as exposure, physical hazards, and construction duration.
Excavation is considered to lower short-term worker and environmental protectiveness, even with
the use of dust controls and personal protection equipment by remediation workers. Other factors
that increase short-term human health risks are activities that increase exposure such as exhaust,
dust, and hand excavation, water runoff during excavation, and physical and/or noise hazards.

Factors that increase short-term environmental risks are activities that disturb the natural conditions
such as: setup of field offices and staging areas, dewatering, erosion control, movement of heavy
equipment, disturbance to wetlands, and noise hazards. These activities contribute to increase
short-term environmental risk by either increasing fugitive dust emissions, decreasing available
wildlife habitat or causing noise that will disturb environmental receptors. Alternatives identified

as limiting these exposure scenarios were ranked higher than those that did not.

Alternative 1 was assigned a score of 6 since no construction or transportation is performed.
Alternative 2 was assigned a score of 5 since this alternative does not involve a large amount of
excavation and can be implemented relatively quickly, considering that it does not require
specialized equipment or vendors. Off-site transportation is limited and only includes soil
excavated from the drainage ditches, building material and debris, and materials for the cap
(topsoil, common fill, and filter fabric.) The later factor can be limited through the use of on-site

borrow soils. It has limited short-term impact to wildlife habitat.

Alternative 4 was assigned a score of 4. Although this alternative involves on-site excavation and
off-site transportation, it does not required additional handling for treatment (as does Alternative 6)
or cause increase dust exposure (as does Alternative 3.) It does not require specialized equipment
and can be performed efficiently and quickly. Off-site hauling is not perceived as having a
significant effect on the environmental receptors because truck traffic would be limited to existing
roadways. The construction duration would be relatively short and environmental exposure to
contaminants would be eliminated. These factors, in addition to the fact that no wildlife habitat or

resources would be lost, were grounds for rating this alternative moderately high.

Alternative 6 requires the same amount of excavation and less volume of off-site transportation
than Alternative 4. However, Alternative 6 requires the excavated material to be handled more than
Alternative 4 and requires staging areas for treatment. - This extra handling is required to

PAPIT\Projects\SENECA\S 161 7FS\Final2000\Text\Scetion_4\Sectd_ditch.doc Page 4-21
September 2000



SENECA ARMY DEPOT ACTIVITY FINAL FS REPORT FOR SEAD-16 AND SEAD-17

consolidate and treat the material and increases the on-site worker’s exposure to the material
through direct contact and dust and increases environmental risks. In addition, this alternative
requires specialized vendors and storage of acids or other materials that can cause spills. Therefore

this alternative was considered only moderately protective and was assigned a score of 3.

Although Alternative 3 requires the same amount of excavation as Alternative 2, it was assigned a
score of 2. The stabilization mixing process has the potential to generate a significant amount of
on-site dust, especially if dry powder is used instead of a slurry. The dust would increase risk to
on-site workers and require them to wear protective breathing apparatuses. The dust will also
impact the surrounding environment. In addition, stabilization is a specialized process that requires
off-site hauling of additives and-a treatability testing program. Therefore, the time to implement

this alternative is greater than Alterative 2.

Alternative 5 was assigned the lowest score since it not only requires the same amount of
excavations as Alternatives 4 and 6, but it also requires a substantial amount of off-site hauling
(HDPE, common fill, drainage sand, clay, rip-rap, gravel, pipe), equipment, and manpower to
construct the landfill. It also requires the excavated material to be placed and compacted in the
landfill, resulting in increase exposure to the on-site worker. In addition, because it requires specific
permits, specialized vendors (i.e. HDPE), and the construction of the landfill prior to remediation, it
can not be implemented as quickly as the other alternatives. It was also considered as contributing

to environmental risk by decreasing habitat for wildlife.

Therefore, alternative scoring for the criterion of short-term effectiveness were, from highest to
lowest: Alternative 1 >2>4>6>3> 5.

N I . -'!. 5 TN =
4.6.5 Implementability

Implementability is a measure of both the technical and administrative ease and likelihood that an
alternative will be implemented. Site factors, such as access around wetlands, dewatering, weather,
and wildlife nesting, are examples of construction difficulties that reduce the implementability of
an alternative. Long-term monitoring requirements and continued attention are also considered as
negative factors. The ability of an alternative to obtain necessary regulatory permits and the
availability of vendors to implement an alternative are additional factors that could affect the ease
of an alternative to be implemented. Implementability has been separated into three subcategories:
technical feasibility, administrative feasibility, and availability. The score for this category was
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based on the subtotal score of the above subcategories.

4.6.5.1 Technical Feasibility

Both construction and monitoring the effectiveness of the remedy have been considered while
evaluating technical feasibility. There are no current restrictions at either SEAD-16 or 17 that
would prevent construction activities. The site is located in a remote section of the depot and has
easy access from several directions. Since the facility is a military reservation, there are security
restrictions that will need to be adhered to, including restrictions on the use of open flames and
spark producing devices. These restrictions are not considered significant enough to affect the
ability of an alternative to be constructed. The drainage ditches are adjacent to the site but are not
considered to be large enough to cause difficulties in implementing an alternative. Winter

conditions can be severe but are temporary.

Containment or landfill alternatives require monitoring as well as O & M to maintain the slopes,
vegetative growth, and stormwater controls. Typically, monitoring involves a network of
monitoring wells that are strategically placed to detect a potential release. For SEAD-16 and —17,
all alternatives will require groundwater monitoring as well as annual ditch soil sampling. The
purpose of the ditch soil sampling is to ensure that Kendaia Creek is not impacted by residual
soil at the site. In accordance with the Federal Facility Agreement CERCLA SECTION 120,
Docket Number: II-CERCLA-FFA-00202, the monitoring program will be reviewed after five

years. At this time, modification may be implemented to the monitoring program, if appropriate.

Alternative 1 was assigned the highest score since it would be the easiest to implement and require
no long-term monitoring. Alternative 2 involves leaving soils in place and constructing a soil cover.
From the construction point of view, this will involve routine earthmoving work, such as hauling,
spreading and compacting soils. However, Alternative 2 requires groundwater monitoring and O &
M, such as maintaining vegetation to protect the soil cover. Alternative 4 involves excavation,
stockpiling, testing, and transportation. In addition, off-site stabilization may be necessary prior to
disposal. However, Alternative 4 will remove all source material from the site and dispose of it in
an off-site landfill. The off-site landfill will be monitored by the landfill itself, and not by SEDA.
This alternative would only require groundwater and ditch soil sampling. Therefore Alternative 4
was assigned a score of 5 and Alternative 2 was assigned a score of 4.
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Alternative 6 was assigned a score of 3 since it has similar requirement for long-term monitoring as
Alternative 4 while it requires excavation, stockpiling, a specialized treatment process, and water
treatment. Alternative 3 was assigned a score of 2 since it involves specialized in situ mixing
equipment, a treatability testing program, and close construction monitoring of the dosage
application. It also requires groundwater monitoring and O & M, such as maintaining vegetation to
protect the soil cover.

Alternative 5 was assigned the lowest score since it involves not only excavation, stockpiling,
testing, and hauling, but also construction of a bottom liner, leachate collection system, cover
system, gas venting controls, erosion controls, and stormwater controls. Although technically
feasible to construct, the presence of. shallow bedrock and the requirements of strict quality
assurance make this aiternativ’e to be the most difficult to construct. In addition, Alternative 5 will
require monitoring of the groundwater, gas vents, leachate collection system, and O & M of the
leachate collection system and impermeable cap.

4.6.5.2 Administrative Feasibility

In general, alternatives that meet remedial action objectives, comply with ARARs, reduce human
health and ecological risk, minimize off-site disposal, are permanent and reduce the toxicity,
mobility and volume of pollutants will meet the goals of the NCP and are considered to be the
agency preferred alternatives.

Alternative 6 was assigned a score of 6 since this alternative will minimize off-site disposal, is
permanent, and reduces the toxicity, mobility, and volume of the pollutants. Alternative 3 was
assigned the next highes;t score since it involves treatment that will permanently bind the metals on-
site and requires minimal off-site disposal. Alternative 2 was assigned a score of 4 since it involves
minimal off-site disposal. Alternatives 5 and 4 are similar in nature and were assigned scores of 3
and 2, respectively. These alternatives involve a limited amount of treatment by stabilization
followed by landfilling. Since landfills are not considered permanent, these alternatives were
ranked low. Alternative 5 was ranked slightly higher than Alternative 4 since an on-site landfill
will minimize off-site disposal. Alternative 1 was assigned the lowest score since it does not meet

the remedial action objectives for the site and is considered to be the least permanent alternative.
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4.6.5.3 Availability

The evaluation of availability considers the availability of vendors, equipment and space for
implementing an alternative. Alternatives that involve highly specialized equipment or vendors

that tend to delay the construction schedule were considered to be negative factors.

Alternative | was assigned the highest score since it is readily available. Alternative 2 was assigned
the next highest score since it involves leaving soils in place and constructing a soil cover. The
construction of the soil cover involves routine earthmoving work, such as hauling, spreading and
compacting soils, which numerous contractors are available and qualified to perform. Alternative 4
was assigned a score of 4 because it involves excavation, stockpiling, testing, transportation, and
locating an off-site landfill qualified to stabilize material.

Alternative 5 was assigned a score 3. Even though this alternative requires an HDPE liner installer
and a gas vent driller as well as locating impermeable clay and free draining sand, these services are

not considered specialties and are somewhat readily available.

Alternative 3 was assigned a score of 2 since it involves specialized in situ mixing equipment,
which is more complicated than simple excavating. Alternative 6 was assigned a score of 1 since it
requires a specialized treatment process. The equipment for this alternative is more specialized

than that required for Alternative 3, therefore it was assigned a lower ranking.

Based on the subtotal score for these categories, the alternative scoring for the criterion of
implementibility were, from highest to lowest: Alternative2>1>4>6>3> 5.

4.6.6 Cost

Costs are evaluated for both capital and O & M based upon vendor quotes, quantity estimates,
experience at other remedial action sites and engineering judgement. The costs are provided for
feasibility analyses and are considered to be order of magnitude estimates for screening purposes,
accurate within -30% to +50% range. Capital costs are those required to implement an alternative,
such as materials, labor and other direct costs (equipment and facilities rentals.) O & M costs are
those required to maintain an alternative and include labor, equipment, and analytical for items such
as groundwater monitoring, leachate collection, and cap maintenance. The total cost for each
alternative is the sum of the capital cost and the O & M cost.
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4.6.6.1 Capital Cost

Capital costs for remedial alternatives have been estimated for the primary unit operation associated
with each of the six alternatives. These estimates are intended to provide an indication of the cost
associated with each alternative and a basis for comparison between the alternatives. The estimated
capital costs are presented in Table 4-3. A more detail cost estimate for the retained alternatives is
provided in Section 6 and Appendix E. The items listed in Table 4-3 have been determined to be
the most significant unit costs for each alternative. Costs such as mobilization, erosion control,
access roads, backfilling, unexploded ordinance clearing, and demobilization are incurred by all
alternatives and have not been considered as part of this estimate. Soil volumes have been
estimated based on a lead cleanup concentration of 1250 mg/kg. Costs associated with Alternative
2, 4, and 6 were estimated assuming that the soil and ditch soil require stabilization prior to disposal
into an off-site landfill and that stabilization will be performed off-site. Capital costs for each
alternative have been estimated based on the estimated in situ volume of material shown in the
table.

The no action alternative received the highest score because there are no costs associated with this
remedial action. Alternative 2 is estimated to have the second lowest cost. The ditch soil and
building material will be disposed off-site and the surface soils will be contained by a soil cover,
which is a relatively inexpensive operation to complete. Alternative 4 received a score of 4,
primarily because of the larger amount of material requiring off-site disposal. Alternative 3 and 6
received scores of 3 and 2, respectively. Both alternatives require a specialty contractor, treatability
programs, and mobilization of specialty equipment. In addition, Alternative 6 requires off-site
disposal of the fine grained material. Because of the relatively small volume of material, it is
estimated that Alternative 5 will not be a cost effective alternative. The small quantity of material
does not warrant the costs of permitting, operating, maintaining, and designing a Subtitle D Landfill
on-site.

4.6.6.2 Operation and Maintenance Cost

Long-term operation and maintenance costs are incurred after remedial action is completed. The

costs are based on semi-annual monitoring of 12 wells and annual monitoring of ditch soil at four
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TABLE 4-3

SENECA ARMY DEPOT ACTIVITY
SEAD-16 AND 17 FEASIBILITY STUDY
ESTIMATED PRELIMINARY CAPITAL COST

Est. vol. Est. unit Est. capital
Alternative|Significant unit cost (cy) cost ($/cy) cost ($) Ranking
() )
1 No action 0 $ - $ - 6
2 Off-site ditch soil disposal 377 $ 1755 |% 66,164 5
3 In situ stabilization 3,387 $ 200.0{ $ 677,400 3
4 Off-site soil and ditch soil disposal 3,387 $ 175,51 $ 594,419 4
5 Construction of new landfill 3,387 $ 22501 % 762,075 1
6 Soil washing 3,387 $ 155.0 | $ 524,985 2
Off-site disposal of fine material 1,128 $ 1755 $ 197,941
Notes:

p:\pit\projects\seneca\s1617fs\final2000\tables\sect4\Tab4-3_ditch xIs

. Cost are estimated based on in situ volumes (see Section 2.8.1 and 2.8.2).

Detail costs (Section 6) incorporate expansion factor associated with excavation.
Disposal volume includes 100 cy of building material and debris.

. Off-site disposal cost assumes all material requires off-site stabilization.
Off-site disposal costs are based on quotes from Earthwatch Waste Systems and

CWM Chemical Services, Inc. Disposal cost for hazardous material is $117/ton
(or $175/cy) and disposal cost for non-hazardous material is $31.50/ton (or $47.25/cy).
For estimation purpose, all material is assumed to be disposed at Subtitie C Landfill.

Soil washing cost based on conversation with Bergmann USA, Parsons files, and

MCASES estimated cost.

On-site landfill cost based on experience and Parsons files.

In situ stabilization cost based on conversations with Site Remediation Services

(East Windsor, CT), United Retek Corp (Hollaston, MA), Williams Environmental
Services, Inc (Atlanta, GA), and Silicate Technology Corp (Scottsdale, Arizona),

and the EPA Brownfields Cleanup Fact Sheet.
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locations. In addition, Alternatives 2 and 3 require routine maintenance associated with the soil

cover. The costs are based on estimates presented in Appendix E and are as follows:

Estimated Annual
Alternative O&M Cost (+50%, -30%) Ranking

$0
$45,440
$45,440
$40,440
. $81,688 .

RS e

" $40,440

AN AW N
B W N

Alternative 1, the no action alternative, was ranked the highest because there would be no O&M
costs. All the alternatives consist of groundwater monitoring and ditch soil sampling. Alternatives
4 and 6 do not require addition O & M. Alternative 4 was ranked higher than Alternative 6 because
the contaminated soil would be removed from the site and the likelihood of future activities
associated with a release will be the least. Alternatives 2 and 3 require continued O & M of the soil
cover. Alternative 3 was ranked higher than Alternative 2 because the contaminated soil would be
stabilized in place and the likelihood of future activities associated with a release will be the least.
Alternative 5 was ranked the lowest since it will involve monitoring the leachate collection system,
groundwater, and soil cover. In addition, the landfill contains contaminated material and has the

most requirements for a future maintenance activities of all alternatives.

Based on the;!subtotal score. for ‘these categories, the alternative scoring for the criterion of cost

were, from hi-ghest to lowest: Alternative 1 >4>2>6>3>5.

4.6.7 Screening

The results of the screening of soil remediation alternatives are provided on Table 4-2. Alternatives
5 and 3 had the lowest total scores of 12. The no action alternative and the containment alternative
had the next lowest total score of 19. The innovative treatment alternative had total score of 21.

Alternative 4, off-site disposal alternative scored highest with a total score of 22. Alternatives 4, 5,
and 6 all include excavating and disposing of soil. Alternative 5 ranks the lowest of all alternatives

in 3 of the 5 criteria and the lowest among Alternatives 4 and 6 in one of the criteria. Therefore,
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Alternative 5 was screened out and Alternative 4 and 6 were retained.

Both Alternatives 2 and 3 leave soil in place and include placement of a soil cap. Among the five
screening criteria, Alternative 3 ranks a slightly higher than Alternative 2 in long-term effectiveness
and permanence and reduction of toxicity, mobility, or volume through treatment while ranks much
lower in short-term effectiveness, implementibility, and cost. The total score for Alternative 3 is
lower than Alternatives 2, 4, and 6. In addition, as discussed in Section 1, the metals in the site soil
tend to strongly bind to the soil particles instead of leaching into the groundwater. Based on this
reasoning and the screening scores, Alternative 3 has little advantage over Alternative 2 in
protecting groundwater and reducing toxicity and mobility and was not retained for further
evaluation. Alternatives 2, 4, and 6 were retained for detailed evaluation. In addition, Alternative 1

was retained for to provide a baseline for comparison with the retained alternatives.
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5 TREATABILITY STUDIES

5.1 INTRODUCTION
In general, treatability studies have three primary objectives:

« provide sufficient data to allow treatment alternatives to be fully developed and evaluated;

« support the selection of a treatment alternative; and

« reduce cost and performance uncertainties so that a treatment alternative can be selected.

There are three stages in the CERCLA process in which treatability studies may be used, remedy
screening, remedy selection, and remedy design. In the remedy screening phase treatability studies
are designed to establish whether or not a technology can effectively treat a given waste. These
studies generally provide little cost or design data. In the next stage, remedy selection, treatability
studies are used to evaluate the site-specific performance of each technology in order to support
selection of an alternative. Treatability studies in the remedy selection stage may yield information

on 7 of the 9 technology evaluation criteria, including: (EPA, 1992)

. overall protection of human health and the environment;
. compliance with ARARs;

C long-term effectiveness and permanence;

. reduction of toxicity, mobility, or volume;

o short-term effectiveness;

. implementability; and

J cost.

This mid-stage of the CERCLA process is implemented prior to the Record of Decision (ROD) and
would be referred to as a pre-ROD treatability study.

The last stage of the CERCLA process is the remedial design / remedial action (RD/RA) stage.
This stage is implemented after the ROD has been signed, and these treatability studies are often
referred to as post-ROD treatability studies. Post-ROD treatability studies provide detail design,
cost, and performance data necessary to optimize and implement the remedy. This information is

then used to design the remedial treatment process, refine the remedial action cost estimate, and
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make accurate predictions of the time required for remediation.

At SEAD-16 and —17, post-ROD treatability studies are recommended only. Both stabilization and
soil washing are techniques that have been previously demonstrated to meet the operable unit’s
cleanup criteria. This means that substantial treatability and remedial work has been performed
with these technologies on other sites with similar wastes. The treatability study results can be used
to finalize the remedial selection, design and specifications as well as to develop a detailed cost
estimate. Section 5.2 provides a brief overview of the post-ROD treatability study process.

Sections 5.3 and 5.4 describe the detailed treatability procedures for stabilization and soil washing,

respectively.

5.2 REMEDIAL DESIGN/REMEDIAL ACTION TREATABILITY STUDIES

As described above, this discussion will focus on those treatability studies conducted after the ROD
has been signed. The primary goals of a post-ROD treatability study are to develop detail design
and cost data, to confirm treatability performance, and to select vendors capable of performing the

work.

These studies can be conducted either in the laboratory or field, at bench or pilot scale. For this
project and because stabilization and soil washing have been previously demonstrated, the
treatability studies will likely be conducted in the laboratory by either the Army or the potential

vendors.

Bench-scale testing is usually conducted in the laboratory, and can be used to establish treatment
design parameters. Bench-scale testing is useful for established technologies since it can be used to
pinpoint site-specific operating parameters. Pilot-scale testing can be done either at the site or in
the laboratory. In pilot-scale testing, actual equipment or smaller versions of the actual equipment
are used. Since stabilization and soil washing are demonstrated and established technologies,
laboratory bench-scale treatability testing is most appropriate for SEAD-16 and -17.

The first step in any treatability study is to establish treatment goals. These goals include, but are
not limited to the attainment of ARARs. For example, an ARAR for the stabilized soil is that they
are not Toxicity Characteristic (TC) hazardous waste. An additional treatment criteria which is not
an ARAR, would be if the stabilized material meets the landfill strength criteria. The treatability

study workplan should clearly delineate all treatment criteria.
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The next step is to identify the Data Quality Objectives (DQOs) and to prepare the treatability study
workplan. DQOs are qualitative and quantitative statements that specify the requirements for the
data collected during the program. The final DQOs will be incorporated into the treatability study
design, workplan, sampling and analysis plan, and chemical data acquisition plan and will ensure
that the data collected are of sufficient quality to support the objectives of the treatability study.
Rigorous Quality Assurance/Quality Control (QA/QC) will be required. Since the QA/QC required.
will be similar to that required for the remedial investigation, the chemical data acquisition plan
developed in support of the Remedial Investigation/Feasibility Study (RI/FS) (MAIN, 1991) can be
modified for use in the treatability testing.

The subsections gelléfally-:inciﬁdfea',ii‘l a treatability study workplan are:

. Project description

s Remedial technology description
e Test objectives

. Experimental design and procedures
. Equipment and materials

. Sampling and analysis

g Data management

. Data analysis and interpretation

. Health and safety

. Residuals management

. Community relations

. Reports .

. Schedule

. Management and staffing

. Budget

Not every one of these items will be described in detail in each workplan, but it is important to at
least consider each item. Most of the section titles are self-explanatory and will not be described in
detail, but there are several points which will be highlighted. First, health and safety merits its own
section in the workplan. If the soil to be remediated is a hazardous waste, the party implementing
the work plan will be required to follow the health and safety plan and be in full compliance with
all Occupational Safety and Health Administration (OSHA) and EPA regulations that pertain to
working with hazardous wastes.
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Residuals management is another important issue. Any soil, which is not successfully treated, is
still considered a hazardous waste. In addition, any residuals generated during testing may be
hazardous wastes. These materials must be handled and disposed of accordingly.

Once the vendors have been selected, representative samples with sufficient volume will be
collected, composited, and distributed to each vendor. Compositing the samples assure that each
vendor will be testing similar material and able the results to be compared with each other. The
sample volume should be based on the number of tests to be completed and the volume of soil
required for each test. Homogenization and removal of oversize material by sieving are

recommended to create uniform samples prior to completing the treatability study.

Once the vendors have completed their studies, the data will be reviewed and assessed for items
such as cost and constructability and design and specifications will be developed.

5.3 STABILIZATION TREATABILITY STUDIES

The first step in the stabilization treatability study for SEAD-16 and -17 (Alternative 4) is to
. determine whether the soils meet the disposal acceptance criteria for the selected off-site landfill.
The primary criteria for disposal is that the waste cannot be a RCRA hazardous waste. Material
that fails the TCLP test (EPA Test Methods SW-846, Method 1311) must be treated so it no
longer exhibit hazardous characteristics. This requires representative samples to be obtained
from the site and tested for TCLP. Based on Parsons ES’s experience at the SEDA OB Grounds
site, it is expected that some percentage of the excavated soils and ditch soils will exceed the
TCLP critetia.

Once the necessity for treatment has been determined, treatment objectives will be established.
In addition to meeting the TCLP criteria, other objectives such as shear strength and volume
reduction may be necessary. Typically, a minimum shear strength value is required to support
construction equipment in landfills as well as maintain slope stability. Also, a stabilization
process that minimizes volume increase is desirable to minimize disposal costs. Other objectives

may include one of more of the following;:

» Determine the most economical mix design;

» Identify handling problems such as oversize material;
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» Assess physical and chemical uniformity of the waste;

Once the treatment objectives are established, the next step is to determine the DQOs and
prepare the workplan. The workplan should include procedures for collecting samples and
specific tests to be performed. A detailed discussion of treatability studies for stabilization is
contained in the USACE Technical Letter No. 1110-1-158, dated 28 February 1995, which
should be consulted during preparation of the work plan.

The next step is to obtain the samples and to perform baseline laboratory testing. Baseline testing
can include but is not limited to metals analysis, moisture content, grain size distribution, shear
strength, and den51ty testmg Based on the baseline testing, stabilization additions can be
selected. Common stabilization additives include cement, lime (or lime kiln dust), and fly ash.
Most vendors also use proprietary additives. The selected additive or additives will be mixed with
the soil at varying dosages. Two to three dosages are typically used, depending on the material’s
chemical constituents, water content, shear strength, and grain size distribution.

After specified cure times (such as 1, 3, 7, and 14 days), the mixtures is tested to determine if the
treatment criteria are met. Tests may include TCLP, shear strength, volume increase, and moisture
content. The actual testing schedule and parameter list will vary, depending on the vendor and the
final disposition of the treated soil. Each vendor will then prepare a final report, which presents the
test results and recommends which additives and cure time meet the treatment criteria. The Army
will then evaluate the results to determine the most cost-effective additive that meets the treatment
criteria.

The results of the treatability study will then be used to prepare the final design and specifications.
It is ant1c1pated that the design will involve performance specifications geared towards meeting the

treatment criteria, as opposed to design criteria that specify the additive and dosage to be used.

5.4 SOIL WASHING TREATABILITY STUDIES

The objectives of soil washing study are similar to those of the stabilization study. Additional
objectives include minimizing the amount of water or solution that requires treatment, maximizing
the effectiveness of physical separation, and evaluating treatment processes of the fine grain
material. The overall procedure for the treatability study is also similar to that for the stabilization
treatability study. DQOs and a work plan will be developed to describe the goals of the study and
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representative samples will be collected.

Once the DQOs have been established and the workplan has been completed, the samples can be
obtained and baseline laboratory testing performed. Baseline testing includes metals and TCLP
analyses and water content, grain size distribution (sieve and hydrometer), total organic carbon,

pH, and soil mineralogy testing.

Upon completion of baseline testing, the soil samples are placed in a series of jars and an equal
volume of liquid is added to each jar. Typically, water is used. However, other liquids such as
aqueous solutions of surfactants, chelating agents, or other dispersing agents can also be used with
varying pH. The jars are shaken and the contents are poured into a 2 mm sieve. After rinsing the
retained soils with -clean V\;ater and allowing it to dry, the soils are evaluated base on gradation as

well as chemical constituents.

The next step is to perform the bench-scale testing. Bench scale testing is more involved than the
jar testing and optimal wash times, washwater to soil ratios, and rinsewater to washwater ratios are
determined. Once these values are determined with plain water, other liquids (determined to be
effective in the jar testing stage) can be used. Each solution is evaluated to determine which is most

effective in removing hazardous constituents from the coarse fraction.

Chemical analysis on the separated soil fractions can be performed. Often, most of the chemical
constituents are associated with the fine fraction in the soil. When this is the case, wet separation
unit operations can significantly reduce the quantity of soil that needs to be treated. By analyzing
the different fractions prior to treatment, the distribution of the potentially hazardous constituents
with respect to particle size can be determined. The solutions that yield satisfactory results are
carried over to the next stage of the study.

The fine grain material can be further treated using the acid leaching process, stabilization, or other
treatments. Acid treatment is used to remove inorganic components and can be analyzed to
determine whether it is effective for solubilizing metal contaminants and the process meets the
remediation requirements established for the site. The wash water and rinse water will also be
analyzed for mass balance purposes, and for determining the best treatment and disposal option for
the washwater. If necessary, treatability testing will be conducted on the washwater. Stabilization

can be analyzed in a similar manner as described in Section 5.3. .

The last step is evaluating the results of the treatability study. Analytical data taken before and
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after the washing are used to determine the removal efficiency. The particle size distributions can
be used to estimate the volume reduction of the process. The effectiveness of the washwater
treatment and fine soil separation must also be considered. These results will then be used to size
the final unit, specify the reagents and reagent ratios, and prepare a detailed cost estimate for the

process.
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6 DETAILED ANALYSIS OF ALTERNATIVES

6.1 GENERAL

The four retained remedial action alternatives represent a range of waste management strategies that
address the human health and environmental concerns associated with SEAD-16 and -17. Although the
selected alternative(s) will be further refined as necessary during the design phase, a more detailed
description of each alternative is presented. In addition, a discussion of the alternatives with respect to
overall protection of human health and the environment; ARAR compliance; long-term effectiveness and
permanence; reduction of toxicity, mobility, or volume through treatment; short-term effectiveness;

implementability; and cost is presented: - = |

The analysis of each alternative with respect to overall protection of human health and the environment
provides an evaluation of how the alternative reduces the risk from potential exposure pathways and
meets the site-specific cleanup goals. Cleanup goals presented in Tables 2-4 and 2-5 were developed for
on-site soils, ditch soils, and building material and debris. The cleanup goals are proposed by the Army
to protect human health and the environment and meet USEPA requirements for lead cleanup or
NYSDOH industrial use or residential use standard. Final cleanup goals for SEAD-16 and -17 will be
established between NYSDEC, the USEPA, and the Arimy.

The analysis of each alternative with respect to ARAR compliance provides an evaluation of how the
alternative complies with ARARs. A list of ARARs is presented in Appendix C.

Long-term effectiveness and permanence are evaluated with respect to the magnitude of residual risk
remaining from untreated waste.br'-'t‘réa'té_aTresid_uals after the remedial action is complete, and the
adequacy and reliability of controls used to manage remaining waste (untreated waste and treatment
residuals) over the long-term. One requirement of CERCLA is that a remedial action should involve
solutions with the highest degrees of long-term effectiveness and permanence. That is, little or no waste
would remain at the site such that long-term maintenance and monitoring are unnecessary and reliance

on institutional controls is minimized.

The discussion of the reduction of toxicity, mobility, or volume through treatment addresses the
anticipated performance of the treatment technologies involved with an alternative. This evaluation
relates to one of the requirements by CERCLA that a selected remedial action employ treatment to

reduce the toxicity, mobility, or volume of hazardous substances. The evaluation will determine the
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amount of waste treated or destroyed, the reduction in toxicity, mobility, or volume, and the type and

quantity of treatment residuals that will remain.

Evaluation of alternatives with respect to short-term effectiveness takes into account protection of
workers and the community during the remedial action, environmental impacts from implementing the

action, and the time required to achieve cleanup goals.

The analysis of implementability deals with the technical and administrative feasibility of implementing
the alternatives and the availability of necessary materials and services. This criteria includes the ability
to construct and operate components of the alternatives; the availability of adequate off-site treatment,
storage, and disposal services; the availability of services, equipment, and specialists; the ability to
monitor the effectiveness of remedial. actions; and the ability to obtain necessary approvals from
agencies. '

Detailed cost estimates are presented in this report for the retained alternatives. The costs are based on
information from the MicroComputer Aided Cost Engineering System (MCASES, a component of the
Tri-Service Automated Cost Engineering System, TRACES), Version 1.2 (copyright 1994-1997).
Quotes from area suppliers, generic unit costs, vendor information, conventional cost estimating guides,
and prior experience are used to supplement this information. The cost estimates presented have been
prepared for guidance in project evaluation. The actual costs of the project will depend on true labor and
materials costs at the time of construction, actual site conditions, competitive market condition, final
project scope, and other variables. The extent of contamination may also be revised. For example, as
part of the final design, additional surface soil samples will be obtained in southeast and east direction at
SEAD-16 prior to the design of the remedial action. The results will be evaluated and the boundary and
cost will be revised if necessary.

Construction costs include those expenditures required to implement a remedial action. Both direct and
indirect costs are considered in the development of construction cost estimates. Direct costs include
construction costs or expenditures for equipment, labor, and materials required to implement a remedial
action. Indirect costs include those associated with engineering, permitting, construction management,
and other services necessary to carry out a remedial action. Groundwater and ditch 'soil monitoring as
well as O & M costs, which include labor, maintenance materials, and purchased services, have also been
estimated.

The detailed analysis of alternatives considers the exposure scenarios and the six receptors presented in
Section 1: '

1) current on-site worker,
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2) future industrial worker,

3) future on-site construction workers,
4) future child trespassers,

5) future day care center child, and

6) future day care center worker.

SEDA has been placed on the base closure list for BRAC95 and the intended future use is
industrial/commercial. Therefore, the purpose of the remedial action objectives established in Section 2
is to protect human health as appropriate to the intended future use of SEAD-16 and -17. Based on the
screening in Section 4, Alternatives 2, 4, and 6 have been retained for detailed analysis in this section
because they have the best potential for fulfilling the remedial action objectives. Alternative 1.(No
Action) has also been retained. for comparison purposes. The primary components of each alternative are
shown in Table 6-1. The following discussion is based on the proposed lead cleanup level in soil of
1250 mg/kg, for the industrial use scenario. In addition and as discussed in Sections 1 and 2, the cost to
remediate lead in soil to a concentration of 400 mg/kg will also be estimated for the future residential
use. Also, the cost associated with the remediation of lead to concentrations of 1,000 mg/kg will also be
estimated. This concentration level is based on the New York State Department of Health guidelines for
industrial use. The cost associated with the remediation of lead to a concentration of 400 mg/kg,
including all other metals to comply with NYSDEC TAGM values, was also evaluated. The cost

estimates are presented later in this section.

6.2 ANALYSIS OF ALTERNATIVE 1: NO ACTION
6.2.1 Definition of Alternative 1 ‘

The no action alternative means that no remedial activities will be undertaken at SEAD-16 and -17. No
monitoring or security measures will be undertaken. Any attenuation of the threats posed by the site to
human health and the environment will be the result of natural processes. Current security measures,
which include the SEDA-wide security activities that effectively eliminate public access to the area, will
be eliminated or modified depending upon whether the property is transferred or leased. Access to the
site can be limited depending upon how the Army determines the property will be used.

This alternative will be used as a baseline for comparison with the other alternatives developed as part of
this feasibility study.
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TABLE 6-1
SENECA ARMY DEPOT ACTIVITY
SEAD-16 AND 17 FEASIBILITY STUDY
REMEDIAL ALTERNATIVES RETAINED FOR DETAILED ANALYSIS

TERNAT TECHNOLOGIES AND PROCESSES
1 No Action
2 On-site Containment: Institutional Controls/Soil Cover

- Mobilize. site prep, clear/grub, erosion control, access roads. and survey

- Construct permanent fence (institutional controls)

- Unexploded ordinances clearance

- Remove material/debris from abandoned buildings at SEAD-16

- Excavate ditch soil with fead concentration > 1250 mg/kg

- Stockpile ditch soil and building debris and perform TCLP testing

- Perform cleanup verification testing

- Transport ditch soil failing TCLP criteria to stabilization area (on-site or off-site)
- Stabilize ditch soil exceeding TCLP criteria (on-site or off-site)

- Transport and dispose soil and material in an off-site landfill

- Backfill drainage swales with 1-foot topsoil and hydroseed

- Place soil cover (6 inch topsoil. 6 inch common fill & filter fabric) over soil > 1250 mg/kg and hydroseed
- Demobilize

- Long-term O & M and monitoring

4 Off-Site Disposal: Excavate/Stabilize/Off-site Disposal

- Mobilize. site prep. clear/grub, erosion control. access roads. and survey

- Unexploded ordinances clearance

- Remove material/debris from abandoned buildings at SEAD-16

- Excavate ditch soil with lead concentration > 1250 mg/kg

- Excavate soils with lead concentration > 1250 mgrkg

- Stockpile and perform TCLP testing

- Perform cleanup verification testing

- Transport soil failing TCLP criteria to stabilization area (on-site or off-site)
- Stabilize soil exceeding TCLP criteria (on-site or off-site)

- Transport and dispose soil and material in an oft-site landfill

- Backfill drainage swales with 1-foot topsoil and hydroseed

- Backfill remainder of excavated area with common fili & topsoil and hydroseed
- Demobilize

- Long-term monitoring

6 Innovative Treatment: Excavate/Wash/Backfill coarse fraction/Treat
and dispose fine fraction in an off-site landfill

- Mobilize, site prep. clear/grub. erosion control. access roads. and survey
- Unexploded ordinances clearance

- Remove material/debris from abandoned buildings at SEAD-16

- Excavate ditch soil with lead concentration > 1250 mg/kg

- Excavate soils with lead concentration > 1250 mg/kg

- Transport soil to on-site treatment staging arca

- Perform cleanup verification testing )

- Soil wash; Physical separation of fine grain from coarse grain

- Backfill clean coarse grain material

- Stockpile and perform TCLP testing on fine grain material

- Transport fine grain material failing TCLP criteria to treatment area (on-site or otf-site)
- Treat fine grain material exceeding TCLP criteria (on-site or off-site)

- Transport and dispose fine grain material in an off-site landfill

- Backfill drainage swales with [-foot topsoil and hydroseed

- Backfill remainder of excavated area with topsoil and hydroseed

- Demobilize

- Long-term monitoring
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6.2.2 Overall Protection of Human Health and the Environment

An evaluation of the protectiveness of human health and the environment includes an assessment of the
alternative to determine whether they can adequately protect human health and the environment, in both
the short- and long-term, from unacceptable risks posed by contaminants present at the site by
eliminating, reducing, or controlling exposures to levels consistent with RAOs. The Baseline Risk
Assessment (BRA) indicates that the no action alternative exceeds the EPA acceptable level for
carcinogenic risk as well as hazard index for both SEAD-16 and -17. At SEAD-16, the total cancer risk
for the future industrial worker (5 x 10‘3) and the total hazardous index for the future industrial worker
(20), future on-site construction worker (1), future day care center child (6), and future day care center
worker (2) exceed the acceptable USEPA levels. At SEAD-17, the total cancer risk for the future
industrial worker (9.7 x 10-3) and the future day care center worker (9.7 x 10-5) and the total hazardous
index for the future day care center child (1.1) exceed the acceptable USEPA levels (refer to Tables 2-1

and 2-2). Therefore, the no action alternative is not protective of human health at either site.

lnl addition, this alternative does not protect against ingestion of and direct contact with soils and ditch
soils having concentrations of lead above the proposed cleanup goal of 1250. Since the SEDA security
measures prevent public access to the site, there is currently no exposure and little or no risk to the
public. Access by site workers is infrequent and limited to demilitarization activities. SEDA personnel
working at SEAD-16 or -17 have received training, which allows them to operate safely in the areas near
the site. However, since the depot is a facility scheduled to be closed under BRAC9S5, these security

measures will eventually be eliminated.

Furthermore, this alternative does not provide protection to ecological receptors in Kendaia Creek
because the soils found in the drainage ditches with concentrations of lead above the proposed clean-up
goal would remain. While no adverse affects were observed during the RI, there is a potential for long-

term chronic affects. Contamination of the creek by runoff from the site would not be prevented.

6.2.3 ARAR Compliance

There are currently no chemical specific ARARs for soil. Alternative 1 does not preclude ARAR

compliance.
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6.2.4 Long-Term Effectiveness and Permanence

The Baseline Risk Assessment (BRA) indicates that the no action alternative exceeds the EPA acceptable
level for human health and ecological risks for both SEAD-16 and -17. The no action alternative does
not provide a permanent solution since no treatment, engineering or institutional controls are provided to
prevent exposure to constituents of concern in on-site soils and ditch soils. Therefore, the no action

alternative does not provide long-term effectiveness and permanence.

6.2.5 Reduction of Toxicity, Mobility, and Volume

There would be no reduction in the toxicity, mobility, or volume of the impacted soil at the sites. Some
natural attenuation is expected, through dispersion of the affected soil and through chemical and physical
changes which may reduce the mobility of the heavy metals. However, these decreases will be minimal,

since no reduction from treatment will occur.

6.2.6 Short-Term Effectiveness

Assessment of the short-term effectiveness addresses the effects of an alternative during construction and
implementation of a remedial action. Since Alternative 1 is a no action alternative, which does not

require construction or disturbances to the site, analysis of short-term effectiveness is not applicable.

6.2.7 Implementability

The criterion of implementability is not applicable since no activities will be performed as part of this
alternative.

6.2.8 Cost

There are no costs associated with the no action alternative. The costs associated with the monitoring
and security described above are covered through other mechanisms, and will not be directly attributable
to this remedial action.
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6.3 COMMON COMPONENTS OF ALTERNATIVES 2, 4, AND 6

The remaining alternatives have several general remedial action components in common. These

components will be conducted regardless of which alternative is selected and include:

«  Prior to construction, SEAD-16 and -17 will be investigated by an unexploded ordinance (UXO)
contractor to assure that the site is safe to work on. The UXO contractor will locate and remove

ordinances and work with the remediation contractor during site activities.

« The contractor(s) will mobilize to the site, clear and grub the areas of work, establish access roads

and survey the areas to be remediated.

«  Erosion control (such as silt fence and haybales) will be installed and maintained around excavation
areas and drainage swales. Erosion control is necessary to prevent soil particles from migrating off-

site and into drainage swales during construction.

o Material and debris from the Abandoned Deactivation Furnace Building (S-311) and the Process
Support Building (366) at SEAD-16 will be removed and the surfaces will be cleaned. As presented in
Section 2, it is estimated that approximately 100 cubic yards (cy) of material and debris will be
removed. It is anticipated that the buildings will be cleaned using techniques such as sweeping and
steam cleaning. The material and debris will be collected, tested (if necessary), and disposed of at an
off-site landfill. Any water used in the treatment process will be collected and treated, prior to disposal.
Material, debris, and dust in the furnace and boiler stacks at SEAD-16 will be cleaned.

« Ditch soil with lead concentrations greater than cleanup levels will be excavated from the drainage
swales and ditches and sioqkpii'ed'éll-éité‘.i'As presented in Section 2 and on Tables 2-4 and 2-5, ditch
soil will be excavated to a dépth of one foot, resulting in volume presented in Section 2. Depending on
the specific alternative, the ditch soil will either be processed by soil washing or tested, transported,
stabilized on-site or off-site as necessary, and disposed of off-site. Cleanup verification testing will be
performed in the drainage swales to confirm that the ditch soil has obtained the lead cleanup goals. The
swales and ditches will be backfilled with topsoil and vegetative growth will be established.

» Site groundwater will be monitored on a semi-annual basis. Currently, there are seven wells at
SEAD-16 and five wells at SEAD-17. These wells may be sufficient for the continued monitoring.
New wells will be installed as necessary to ensure that the monitoring program is sufficient to detect

any migration from the area.
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. Ditch soil sampling in Kendaia Creek will be conducted on an annual basis at four location within
the area affected by the drainage ditches at SEAD-16 and -17. The purpose of the sampling is to

ensure that Kendaia Creek is not being contaminated by residual soil at the site.

« In accordance with the Federal Facility Agreement CERCLA SECTION 120, Docket Number: II-
CERCLA-FFA-00202, the remedial action (including monitoring program) will be reviewed after
five years. At this time, modification may be implemented to the remedial program, if appropriate.

« The estimated limits of excavation (Figures 2-1 through 2-8) will be further delineated as part of
remedial design in the east-southeast to southeast portion of the SEAD-16 and SEAD-17. The

results of the additional sampling will be included in the design report and the boundary will be
revised if necessary. .

6.4 ANALYSIS OF ALTERNATIVE 2: ON-SITE CONTAINMENT

6.4.1 Definition of Alternative 2

6.4.1.1 Description

Alternative 2 consists of installing institutional controls (such as a permanent fence), excavating soils found
in the drainage swales with lead concentration greater than 1250 mg/kg, disposing of it in an off-site
landfill, and placing a clean soil cover over surface and subsurface soils with lead concentrations greater
than 1250 mg/kg.

Ditch soil excavation can be accomplished with standard construction equipment, such as a front end
loaders and backhoes. The excavated ditch soil will be loaded into trucks and transported to an on-site
stockpile area. The ditch soil will be placed in separate piles and samples will be obtained for TCLP
testing. Based on the results, ditch soil that passes the TCLP test will be transported and disposed of as a
solid waste in an off-site Subtitle D Landfill. The ditch soil that fails the TCLP will be transported,
stabilized, and then disposed of in an off-site landfill. Because of the relative small volume of ditch soil
to be treated at SEAD-16 and -17, it is expected that off-site treatment will be more cost effective than
on-site treatment. Therefore, for discussion purposes, this alternative assumes all excavated ditch soil is

transported off-site for both treatment and disposal.

Treatability studies and TCLP testing will be conducted forehead to ensure the stabilized material meets
Subtitle D Landfill standards. In New York, all sanitary landfills are authorized to accept industrial
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wastes, and therefore would be able to accept the stabilized ditch soil. The landfills cannot accept
hazardous waste, and require extensive testing to assure that the waste is not a hazardous waste. The
actual testing requirements vary between landfills, and the exact requirements for this remedial action
will be specified once a landfill is selected. Several landfills have been identified for disposal including
Model City located in New York, Ontario County Landfill, Stuben County Landfill, High Acres, and EQ
located in Michigan. The EQ facility has the capacity and capability to treat and dispose hazardous
material.

Upon completion of ditch soil excavation, cleanup verification will be performed on the excavated areas.
A cleanup verification work plan will be developed as part of the final design. Excavation will continue
further in those areas where lead concentrations in ditch soil are greater than the cleanup goals. Sample
location and frequency will be determined:as part-of the cleanup verification work plan. Excavated areas
will be backfilled to restore the area to dfiginal conditions and to provide proper storm water control.

Topsoil will be placed and vegetative growth will be established.

Railroad tracks and ties at SEAD-16 and —17 in the delineated area will be removed. The soil and ballast
around the railroad area will then be covered. Surface soil to be covered at SEAD-16 is limited to the
northeast, east, south, and southeast sides of Building S-311, as shown on Figure 2-1. At SEAD-17, the
surface soil to be covered is limited to the north, northwest, west, and southeast sides of Building 367, as

shown on Figure 2-5. The soil cover will consists of the following, from top to bottom:

«  6-inches topsoil
o  6-inches common fill

» Filter fabric (separation layer)

Regrading of the: siteo promote storm. water drainage will be included as part of the design. Long-term
operations and maintenance will be necessary to maintain the vegetation as well as the integrity of the soil
cover. Semi-annual groundwater monitoring and annual ditch soil sampling will also be necessary. A
detailed analysis of how this option meets the selection criteria and a budgetary cost estimate are
provided below.

. 6.4.1.2 Process Flow and Site Layout

Ditch soil is excavated, stockpiled, and tested for TCLP as described above. Ditch soil meeting the TCLP
criteria will be transported and disposed of at an off-site Subtitle D landfill. Ditch soil exceeding the
TCLP criteria will require stabilization. If the material is stabilized off-site, the ditch soil will be

transported off-site, stabilized, and disposed of in an appropriate landfill. If on-site stabilization is used,
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ditch soil will be transported to a temporary facility, such as a pug mill, and mixed with the selected
additive(s). The stabilized ditch soil can be either discharged directly into trucks for transport to a
landfill or to a stockpile area for TCLP testing. Figure 6-1 presents a generalized process flow diagram
for the ditch soil remediation. TCLP testing will be performed on the stabilized material at a rate
required by the landfill accepting the waste. ‘

This alternative requires an area sufficient for the pug mill (if on-site stabilization is used) and stockpiles
for the excavated material as well as the soil cover material. It is estimated that the pug mill and
stockpile area will be located adjacent to Unnamed Road between SEAD-16 and -17, as shown on
Figure 6-2. This will provide a central location for the dump trucks to transport the excavated ditch soil

to the stockpile area.

If treatment is conducted off-site, trucks will be loaded directly from the stockpiles, after receiving the

TCLP test results. A small staging arer and equipment decontamination area will be set up as necessary.

6.4.2 Overall Protection of Human Health and the Environment

An evaluation of the overall protectiveness of human health and the environment includes the assessment
of short- and long-term protectiveness of human health and the environment. The following discussion

will show how this alternative meets these criteria.

6.4.2.1 Short-Term Protectiveness

This alternative will be evaluated with respect to the effect on human health and the environment during
the implementation of the remedial action.. Three items are included in an assessment of the short-term
protectiveness of Alternative 2. The first issue is protection of the community during the remedial
action. If off-site treatment is performed, hazardous material will be transported off-site. Precautionary
measures must be taken to assure that the trucks are not overloaded and properly covered with a tarp to
ensure that no material is released. However, it should be noted that only the ditch soil will be disposed
of off-site, resulting in a relatively small volume compared to Alternative 4. If on-site treatment is
performed, hazardous material will not be transported off-site. All waste, which is disposed in the off-

site landfill, will no longer be considered hazardous waste.

There is also a minor threat from dust released during the excavation. The site is located away from the

SEDA boundary, so the likelihood of any hazardous dust migrating off-site is negligible. As discussed in
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Sections 6 and 7 of the RI report as well as in Section 2, fugitive dust migration (from soil) is not a major
migration pathway. Placement of the soil cover may also generate dust; however, the soil cover

components are assumed clean material.

The short-term protectiveness to site workers is also considered. The major routes of exposure during
remediation are direct contact with the excavated ditch soil and inhalation of particulate. Exposure can
be minimized through the use of site access controls and proper protective equipment for site workers,
such as dust masks and Tyvek protective clothing. Air monitoring may be used to determine if there is a
significant threat from the inhalation of particulate. Dust generation at the excavation can be minimized
by using water or other dust control chemicals. If on-site treatment is used, precautionary measures
should be taken to minimize dust generation. It should also be noted that all the site workers are required

to meet all the OSHA training and medical monitoring requirements.

Another part of the short-term protectiveness criterion is assessing the environmental impacts during the
remedial action. Impacts to the site will result from excavation, stockpiling, and truck traffic. Because
SEAD-16 and -17 is located in an active portion of SEDA, these activities will not be substantially
different from the current activities. In addition, since the hazardous material is primarily in the ditch

soil, there is little or no risk of a spill or release during the remedial action.

6.42.2 Long-Term Protectiveness

The remedial action is designed such that the remaining ditch soil has a lead concentration below the
proposed cleanup goal of 1250 mg/kg. The excavated ditch soil will be transported off-site for disposal

and no residuals ditch soil will remain on site.

Soil with concentration of lead greater than 1250 mg/kg will remain on site. A soil cover will be placed
over the soil area with a lead concentration exceeding 1,250 mg/kg to control t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>