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1.0 INTRODUCTION

1.1 EXECUTIVE SUMMARY

An Expanded Site Inspection (ESI} and Phase | Remedial Investigation (RI) have been performed
at SEAD-59, the Fill Area West of Building 135, and at SEAD-71, the Alieged Paint Disposal
Area, at the Seneca Army Depot Activity (SEDA) in Romulus, NY. This Action Memorandum
presents the proposed plan for conducting a time-critical removal action at SEADs-59 and 71 to
eliminate contaminants that have been identified in the soil that represent a potential threat to the
environment and neighboring populations. This removal action is considered time-critical
because of the increased potential for exposure of workers and other re-users now present at the
depot. The presence of drums and other containers and the uncertainty of their contents is also
justification for a removal action at both sites.

Since the historic military mission of the depot has been terminated, the depot has officially been
closed by the Department of the Defense (DoD) and the US Army. In accordance with provisions
of the DoD’s Base Realignment and Closure (BRAC) process, the land and the facilities of the
former depot have been surveyed and evaluated, and prospective beneficial uses of the facility
have been identified. Portions of the depot are now being released to the public and private
sectors for reuse under the BRAC process. As portions of the former depot are released for other
beneficial uses, increased access is afforded to all portions of the former depot, resulting in an
increased potential for exposure to any residual chemicals that are present at former solid waste
management units (SWMUs) remaining at the depot pending clean-up. Therefore, the goal of the
proposed time-critical removal action at SEADs-59 and 71 is to eliminate and contain an
identified source of residual chemical materials in the soil to remove or at least lessen the
magnitude of the potential threat that it represents to surrounding populations and the
environment.

The test pitting investigations at SEADs-59 and 71 have confirmed the presence of 55-gallon drums
and other containers at both sites. The presence of such buried objects is of concemn since the nature
of the contents is unknown. The uncertainty of the contents of the buried items that may remain in
the disposal area and at geophysical anomalies and the contamination in soils and groundwater are
considered justification for performing removal actions at SEADs-59 and 71. While removal of
drums, paint cans, and other containers is the focus of the planned removal actions for both sites, the
potential for contamination to be present in the soils and groundwater that surround these items will
also be addressed by this action.

June 2001
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This Action Memorandum presents the selected removal action that was developed in accordance
with the Federal Facility Agreement and the Comprehensive Environmental Response,
Cotnpensation and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA) and the National Contingency Plan. Based upon the
results of these investigations, it is reccommended that the soil and debris at both sites be selectively
removed, contained, and disposed of at an off site permitted waste landfill. Groundwater will be
pumped out of the excavation area and treated as part of the removal action. This removal action
is intended to be the final remedy for both sites.

For SEAD-59, it is recommended that 23,085 cubic yards of soil and geophysical anomalies be
removed from the fill area and selected areas south of the access road. For SEAD-71, it is
recommended that 871 cubic yards of geophysical anomalies and soils exceeding the soil clean up
goals be removed from the site. The excavated materials exceeding the soil cleanup goals would be
transported to, and disposed of at an off-site facility. The extent of the area requiring excavation
will be confirmed via sampling and analysis, and once completed, the excavations will be refilled
with excavated soil with concentrations less than the soil clean up goals and re-contoured to match
the existing terrain characteristics.

1.2 PURPOSE, SCOPE, AND OBJECTIVES

This Action Memorandum has been prepared for the Fill Area West of Building 135 (SEAD-59) and
the Alleged Paint Disposal Area (SEAD-71) at the Seneca Army Depot (SEDA) by Parsons
Engineering Science (Parsons ES} in support of the proposed time-critical removal action at SEADs-
59 and 71. Parsons ES has been retained by the United States Army Corps of Engineers (USACE)
Huntsville Division as part of their remedial response activities under the Comprehensive
Environmental Responsibility, Compensation, and Liability Act (CERCLA) to performm these
activities.

The purpose of this action memorandum is to describe the need for and the decision process leading
to the proposed time critical removal action at SEADs-59 and 71. The primary objective of the
removal action is to eliminate or significantly reduce the potential for human or environmenta
exposure to contamination through uncontrolled releases of benzene, toluene, ethylbenzene, and
xylenes (BTEX), total petroleumn hydrocarbons (TPH), polyaromatic hydrocarbons (PAHs), and
metals to groundwater from contaminated soils. A Decision Document was prepared to evaluate the
various remedial options for the site, and to select the best option. The Decision Document is

Jung 2001
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included as Appendix A.

This work is based primarily upon the data collected during the Expanded Site Inspection (ESI) and
Remedial Investigation (RI) conducted at SEADs-59 and 71 and is supported by the following
documents: Draft Phase I Remedial Investigation (RI) at SEAD-59 and SEAD-71 (Parsons ES,
1998) and the Project Scoping Plan for Performing a CERCLA Remedial Investigation / Feasibility
Study at SEAD-59 and 71 (Parsons ES, 1997) which is based on the findings in the Expanded Site
Inspection Report for Seven Low Priority AOCs - SEADs 60, 62, 63, 64 (4, B, C, and D), 67, 70, and
71 (Parsons ES, 1995a) and the Expanded Site Inspection Report for Eight Moderately Low Priority
AOCs — SEADs 5, 9, 12 (A and B), 43, 56, 69, 44 (A and B}, 50, 38, and 59 (Parsons ES, 1995b).
Activities conducted as part of the ESI and Rl included: (1) seismic, electromagnetic, and ground
penetrating radar (GPR) surveys, as well as test pits, to determine groundwater flow direction and
the exact location of the miscellaneous burial pits, (2) soil borings to gather stratigraphic
information, (3} soil samples from borings and test pits for analytical testing, (4) soil gas surveys,
(5) construction and sampling of overburden groundwater monitoring wells, (6) groundwater
sampling for analytical testing.

The time-critical removal action, which will be completed as a result of this Acticn Memorandum, is
intended to incorporate the necessary measures for removal site closeout. The outcome of this action
will then be incorporated into the final Record of Decision (ROD) document. If following an
evaluation of risk, unacceptable risk remains, additional remedial actions may be considered.

1.3 STATUTORY AUTHORITY

Authority for responding to releases or threats of releases from a hazardous waste site is addressed
in section 104 of CERCLA, as amended. The Armny has been delegated the response authority for
Ammy sites, whether or not the sites are on the National Priorities List of the U.S. Environmental
Protection Agency (EPA). Under CERCLA Section 104(b), the Army is authorized to investigate,
survey, test, or gather other data required to identify the existence, extent, and nature of
contaminants, inciuding the extent of danger to human heatth or welfare and the environment. In
addition, the Army is authorized to undertake planning, engineering, and other studies or investi-
gations appropriate to directing response actions that prevent, limit, or mitigate the risk to human
health or welfare and the environment.

June 2001
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1.4 SITE CONTACTS

The project managers for this removal action are:

Seneca Army Depot

Mr. Steven Absolom
Environmental Coordinator, DEH
Seneca Army Depot
Romulus, New York 14541-5001

Parsons Engineering-Science

EPA, Region 2

Mr. Michael Duchesneau, P.E.
Project Manager

Parsons Engineering-Science
30 Dan Road

Canton, Massachusetts 02021

Mr. Julio Vazquesz
Project Manager

U.S. Environmental Protection Agency (EPA), Region 2

Emergency & Remedial Response Division

290 Broadway, 18th Floor, E-3
New York, NY 10007-1866

New York Department of Environmental Conservation

Ms. Alicia Thome

Division of Hazardous Waste Remediation
New York State Department of Environmental Conservation (NYSDEC)

Room 208
50 Wolf Road
Albany, NY 12233-7010
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Seneca Army Depot Activity Draft Action Memorandum — SEADs 59 and 7!

20 SITE CHARACTERIZATION

2.1 BASE DESCRIPTION AND HISTORY

This section provides a brief overview of SEDA and the conditions at Fill Area West of Building
135 (SEAD-59) and the Alleged Paint Disposal Area (SEAD-71). The site was evaluated in 1994 as
part of an Amy effort to determine the conditions at several SWMUs that were considered to
potentially pose a threat to human health and the environment. A more detailed discussion can be
found in the Draft Final Project Scoping Plan for Performing a CERCLA Remedial Investigation /
Feasibility Study (RI/FS) at the Fill Area West of Building 135 (SEAD-59), and the Alleged Paint
Disposal Area (SEAD-71), February 1997, as well as the Expanded Site Inspection - Seven Low
Priority AOCs SEADs 60. 62, 63. 64 (A.B.C, and D). 67, 70, and 71, April 1995, and Expanded
Site Inspection - Eight Moderately Low Priority AOCs SEADs 5, 9, 12 (4 and B), 43, 56, 69, 44
(A and B). 50, 38, and 59, December 1995, and Drqft Phase I Remedial vestigation (RI) ar the
Fill Area West of Building 135 (SEAD-59), and the Alleged Paint Disposal Area (SEAD-71), July
1998.

The SEDA facility is situated on the westem flank of a topographic high between Cayuga and
Seneca lakes in the Finger Lakes region of central New York (Figure 2-1). The 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. The post generally consists of an elongated central area for
storage of ammunitions and weaponry in Quonset-style buildings. an operations and administration
area in the eastern portion. and an army barracks area at the north end of the depot. The base was
expanded to encompass a 1,524-meter airstrip, formerly the Sampson Air Force Base.

The mission of the SEDA has been primarily the management of munitions. Currently, SEDA is
used for the following purposes: (1) receiving, storing, and distributing ammunition and explosives,
2) providing receipt, storage, and distribution of items that support special weapons, and (3)
performing depot-level maintenance, demilitarization, and surveillance on conventional ammunition
and special weapons. The depot formerly employed approximately 1,000 civilian and military
personnel. Within the ast year, the facility has undergone a downsizing and no longer houses a

e ——— ¢t ——

farge contingent of military personnet.

SEAD-59 (Fill Area West of Building 135} is located in the east-central portion of SEDA. The

site encompasses an area along both sides of an unnamed dirt road which is the access road to

June 2004
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Building 311 and runs perpendicular to the south side of Administration Avenue terminating at
Building 311 (Figures 2-2 and 2-3). SEAD-59 is comprised of two areas, one area located north
of the access road to Building 311 and one area located to the south of the road. Each area is
characterized by different topography with the area to south of the road being relatively flat and
sloping gently to the west and the area to the north of the road containing a fill area with
approximately 10 feet of relief.

The entire western border of the site is defined by a north-south trending drainage ditch. A
drainage swale that flows east to west parallels the railroad tracks that form the northern
boundary of SEAD-59. At the northwestern corner of the site, the drainage swale turns to the
north and flows under the railroad tracks. Drainage ditches are also located on each side of the
access road to Building 311 and flow from east to west into the drainage ditch in the western
portion of the site.

SEAD-59 was used for the disposal of construction debris and oily sludges. SEDA personnel
have indicated that there may be a large quantity of miscellaneous "roads and grounds" waste

buried at the site. It is not known when the disposal took place.

SEAD-71 (Alleged Paint Disposal Area) is located in the east-central portion of SEDA. The site
is located approximately 200 feet west of 4th Avenue near Buildings 127 and 114 (Figures 2-2
and 2-4). The entire site is approximately 350 feet by 100 feet and beunded on the north and
south by railroad tracks serving Buildings 114 and 127. A chain-link fence barders the east side
of the site. The topography is relatively flat with a gentle slope to the southwest.

It is rumored that paints and/or solvents were disposed of in burial pits at SEAD-71. It is not
known what other activities occurred here. No dates of disposal are available nor is there any
information on the number of suspected disposal pits.

22 SITE-SPECIFIC GEOLOGY

2.2.1 SEAD-59

Based on the results of the drilling program conducted for the ESI at SEAD-59, fill material, till,

weathered dark gray shale, and competent gray-black shale are the four major geologic units
present an-site. At most of the boring locations very little topsoil was present. Several of the

June 2001
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borings were drilled on a gravel surface, and no topsoil was encountered at these locations.

Fill material was encountered in the borings located within the fill area north of the access road.
The fill was lithologically similar to the till in that it was characterized as silt with minor
compoenents of sand and shale fragments, but was different from the till in color, which tended to
be gray brown or tan, and by the presence of gravel, asphalt, wood and other organic material.
The fill was found up to a depth of 10.5 feet.

The till was characterized as light brown in color and composed of silt, very fine sand, and clay,
with minor components of gray-black shale fragments. Larger shale fragments (rip-up clasts)
were observed af some locations at the top of the weathered shale. The thickness of the till
ranged from 3.1 to 8.6 feet.

The weathered shale that forms the transition between till and competent shale was encountered
at five of the nine boring locations. Competent gray-black shale was observed at two spots at 8.0
and 10.5 feet below grade, respectively. At the remaining boring locations bedrock was inferred
from the point of auger or spoon refusal at depths ranging from 9.5 to 20.5 feet below grade.

2.2.2 SEAD-71

Based on the resuits of the subsurface exploration conducted for the ESI at SEAD-71, till,
calcareous weathered shale, and competent shale are the three major types of geologic materials
present on-site. The till in the storage area was characterized as olive gray clay with little silt,
very fine sand. and shale fragments (up to 1 inch in diameter) and ranged in thickness between
4.7 and 7.8 feet. In the southern section of the storage area, the till consisted of light brown silt
with little clay and trace amounts of shale fragments (up to 1 inch in diameter). Large shale
fragments (rip-up clasts) were observed at or near the till/weathered shale contact at all soil
boring locations. In the western haif of the site, the till consisted of olive gray silt and was found

to be approximately 4 feet thick.

The weathered shale that forms the transition between the till and competent shale was
encountered at all soil boring and test pit locations. The depth of the weathered shale ranged
from 4.7 to 8.3 feet befow ground surface. Competent, calcareous gray shale was encountered at

depths between 5.2 and 9.4 feet below ground surface.

June 2001
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2.3 SITE-SPECIFIC HYDROLOGY AND HYDROGEOLOGY
2.3.1 SEAD-59

Surface water flow from precipitation events is controlled by local topography. The area to the
south of the access road slopes gently to the west, Surface water flow in this area is to the west
and it is likely to be captured by the north-south trending drainage swale located in the western
portion of the site and by the drainage ditch which parallels the south side of the access road.

In the area north of the access road, a hill composed of fill material has approximately 10 feet of
vertical relief. To the west, the hill slopes steeply to the north-south trending drainage swale,
which flows north and eventually flows under the railroad tracks north of the site. To the north,
the hill slopes to a sustained drainage ditch approximately two feet deep. This ditch originates
east of the site near Building 128 and flows west paralleling the railroad tracks and the northern
boundary of SEAD-59. At the northwestern corner of the site. the drainage swale flows north
under the railroad tracks. To the east, the hill slopes downward to a graded gravel surface used
for storing large equipment. Surface water from this area also drains into the northern drainage
swale, flowing along the northern boundary of the site, as described above. To the south, the hill
slopes to the access road that runs through the site. Surface water from this southern portion of
the hill drains into the drainage ditch that parallels the access road on the north side. This

drainage ditch flows west and intersects the north flowing drainage ditch in the western portion of
SEAD-59.

Based on the data collected during the ESI, the groundwater flow direction is primarily southwest
across SEAD-59.

23.2 SEAD-71

Surface water flow from precipitation events is controlled by local topography, although there is
little topographic relief on the site. There are no sustained surface water bodies on-site. In the
fenced storage area located in the eastern half of the site, the area is covered with asphait, which
provides an impermeable surface resulting in an increased amount of surface water runoff from
the site. Based on topographic relief, surface water flow is 1o the southwest toward the SEDA

railroad tracks (to the south), which are topographically lower than the site.
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Based on the data collected during the ESI, the groundwater flow direction in the till/weathered
shale aquifer on the site is to the west-southwest.

24 LAND USE

The SEDA is situated between Seneca Lake and Cayuga Lake and encompasses portions of
Romulus and Varick Townships. Land use in this region of New York is largely agricultural, with
some forestry and public land (school, recreational and state parks). The most recent land use report
is that issued by Cornell University (Cornell 1967). This report classifies in further detail land uses
and environments of this region. Agricultural land use is categorized as inactive and active use.
[nactive agricultural land consists of land committed to eventual forest regeneration, land waiting to
be developed. or land presently under construction. Active agricultural land surrounding SEDA
consists largely of cropland and cropland pasture.

Forest land adjacent to SEDA is primarily under regeneration with sporadic occurrence of mature
forestry. Public and semi-public land use surrounding and within the vicinity of SEDA includes
Sampson State Park, Willard Psychiatric Center, and Central School (at the Town of Romulus).
Sampson State Park entails approximately 1,853 acres of land and includes a boat ramp on Seneca
Lake. Historically, Varick and Romulus Townships within Seneca County developed as an
agricultural center supporting a rural population. However, increased population occurred in 1941
due to the opening of SEDA. Population has progressed since then largely due to the increased
emgphasis on promoting tourism and recreation in this area.

The 10,587-acre SEDA facility was constructed in 1941 and has been owned by the United States
Govermment and operated by the Department of the Army (DOA) since that date. From its inception
in 1941 until 1995, SEDA's primary mission was the receipt, storage, maintenance, and supply of
military items, including munitions and equiptnent. The Depot’s mission changed in early 1995
when the Department of Defense (DOD) recommended closure of the SEDA under its Base
Realignment and Ciosure (BRAC) process. This recommendation was approved by Congress on
September 28, 1995 and the Depot is scheduled for closure by July 2001.

In accordance with the requirements of the BRAC process, the Seneca County Board of
Supervisors established the Seneca Army Depot Local Redevelopment Authority (LRA) in
October 1995, The primary responsibility assigned to the LRA was to plan and oversee the
redevelopment of the Depot. The Reuse Plan and Implementation Strategy for Seneca Army
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PAPIT\Projects\SENECAVS 597 | ECCAAC TMEM\Draft\SEC T2b.DOC Page 2-5



Seneca Amiy Depot Activity Dralt Action Memorandum — SEADs 59 and 71

Depot was adopted by the LRA and approved by the Seneca County Board of Supervisars on
October 22, 1996. Under this plan and subsequent amendment, areas within the Depot were
classified as to their most likely future use. These areas included: housing, institutional,
industrial, an area for the existing navigational LORAN transmitter, recreational/conservation and
an area designated for a future prison. The LRA has established that the area including SEAD-59
and SEAD-71 will be used for Planned Industrial Development. At the time when the SEDA
facility is relinquished by the Army, the Army will ensure that bout_h sites can be used for The

~intended bﬁrpose.

2.5 CONTAMINATION ASSESSMENT

Geophysical surveys and test pits were performed during the ESI and Rl to identify burial sites at
SEAD-59 and 71. Scil (surface, subsurface), soil gas, and groundwater were collected and analyzed
as part of the investigations (Appendix A). The results are presented in the Draft Phase I Remedial
Investigarion (RI) SEAD-59 and SEAD-71, the ESI Report for Seven Low Priority AOCs - SEADs
60, 62, 63, 64 (A. B, C. and D), 67, 70. and 7] (Parsons ES, 1995a} and the Expanded Site Inspection
- Eight Moderately Low Priority AOCs SEADs 5, 9, 12 (4 and B), 43, 56, 69, 44 (A4 and B), 30, 58,
and 59, December 1995. The following sections summarize the nature and extent of contamination
identified at these sites.

2.5.1 Soil Gas Survev

2.5.1.1 SEAD-59

A total] of 241 soil gas points were sampled and analyzed during the Phase I RI investigation at
SEAD-59. This sampling effort revealed one large area and four smaller areas of elevated total
volatile organic compounds (VOCs) (Appendix A). The larger area of elevated soil gas
encompasses nost of SEAD-59, extending from north of the unnamed dirt road to the west of the
60,000 gallon oil storage tank, including the mounded fill area. The highest soil gas hits were
within the boundaries of the fill area. Maximum total VOC hits of greater than 10 ppmv were
observed at three separate locations within the fill area. The four smaller areas of elevated soil
gas containing VOCs were detected in an area southeast of the fill area, an area directly southwest

of the fill area, another area south of the fill area, and an additional area northwest of the fill area.
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2.5.1.2 SEAD-71

A soil gas survey has not been performed at SEAD-71.

2.5.2 Geophysics
2.5.2.1 SEAD-59

Four seismic refraction profiles were performed, during the ESI, on 4 lines positioned along each
boundary line of SEAD-59. The seismic refraction profiles detected 5 to 10 feet of
unconsolidated overburden (1,050 to 1,730 ft/sec) overlying bedrock (10,500 to 15,500 ft/sec).

Saturated overburden was not detected by the seismic survey due to limited thickness of the
saturated overburden. The elevations of the bedrock surface indicated that the bedrock sloped to
the west, generally following the surface topography. Based upon the results of the seismic
survey, the groundwater flow direction was also expected to be to the west, following the slope of

the bedrock surface.

Electromagnetic (EM-31, EM-61) surveys were performed for the ESI and the Phase I R at SEAD-
59 to delineate the limits of the landfill and to identify locations where metallic objects were buried
(Appendix A). The ESI EM-31 survey detected eight anomalies of unknown origin, though no
clearly defined boundaries of the large fill area in the northeastern portion of the EM grid could be
determined based upon the geophysical results. The electromagnetic (EM-61) survey performed for
the Phase | R] at SEAD-59 detected 39 localized anomalies which could not be attributed to surface

features and are due to unknown buried sources.

Ground penetrating radar (GPR) data were acquired for the ESI at SEAD-59. A small disposa! pit
was detected in the southeastern portion of the area investigated. Twelve of the 17 suspected
buried metallic object locations revealed by the GPR survey were situated within the suspected
disposal area in the northeastern quadrant of SEAD-59. Ten of the GPR anomaly locations were

either situated over a localized EM anomaly or within 15 feet of a localized EM anomaly.

GPR data were also acquired for the Phase I Rl at SEAD-59 over each distinct EM-61 anomaly to
provide betler characterization of the suspected metallic sources. Test pit locations were selected
based on GPR data indicating the strongest presence of disposal pits or debris.
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2.5.2.2 SEAD-T1

Four seismic refraction profiles were performed as part of the geophysical investigations for the
ESI on four lines positioned along each boundary line of the storage area in the eastern half of
SEAD-71. The seismic refraction profiles detected 6 to 9 feet of unconsolidated overburden
(1,125 to 1,500 ft/sec) overlying bedrock (12,800 to 16,200 ft/sec). Saturated overburden was not
detected by the seismic survey due to limited thickness of the saturated overburden. The
elevations of the bedrock surface indicated that the bedrock slopes to the west, generally
following the surface topography. Based on the results of the seismic survey, the groundwater
flow direction is also expected to be to the west, following the slope of the bedrock surface.

An EM-31 survey was performed for the ESI at SEAD-71 in the western half of the site to help
locate the burial pits (Appendix A). Interferences from many cultural effects along the perimeter
of the surveyed area complicated the interpretation of the data. A review of the EM-31 data from
SEAD-71 revealed one area, in the south central portion of the grid, where both the apparent
conductivity and the in-phase response decreased noticeably. One other area of increased
apparent ground conductivity measurements was detected along the west-central portion of the

grid, however, an associated in-phase response was not cbserved.

GPR data was acquired for the ESI at SEAD-71. The data from these surveys revealed an
underground utility line or conduit running northwest - southeast across the northeastern corner of
the storage compound. One area of anomalous subsurface reflections. typical of reflections from
metallic objects, was detected in the south-central portion of the storage compound. The GPR
survey conducted in the area west of the storage compound revealed five localized anomalies and
three zones with multiple anomalies. The source of these EM-31 and the GPR anomalies was
tdentified during test pit excavations as construction debris composed of chain link fencing, sheet
metal, asphalt, and a crushed, yellow, twenty gallon drum. Weathered shale, encountered at a
depth of 5.5 feet, limited any further advancement of the excavation. There were no readings
above background levels (0 ppm of organic vapors and 10-15 micro rems per hour of radiation)
during the excavations.

GPR data were also acquired for the Phase I Rl at SEAD-71. Test pit locations were selected based

on GPR data indicating the strongest presence of disposal pits or debris.
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2.5.3 Test Pitting Program

2.5.3.1 SEAD-59

A total of 24 test pits were excavated at SEAD-59 to investigate the nature of the geophysical and
soil gas anomalies and to collect chemical data to identify the presence of constituents of concern.
The excavated debris consisted of concrete, asphalt, metal, wood, chain link fencing, 55-gallon
drums, and paint cans. Areas of petroleum hydrocarbon stained and paint stained soils were also
detected.

2532 SEAD-71

A total of six test pits were excavated at SEAD-71 to characterize the source of the geophysical
anomalies. One test pit revealed oil stained soils. The excavated debris consisted of construction
debris composed of chain link fencing, sheet metal, asphalt, stone slabs. bricks and piping. A
crushed. yellow, twenty pallon drum and railroad ties were also found.

2.54 Summary of Affected Media SQ"-pQ 5% \ (FA s
\ O,
2.5.4.1 SEAD-59

The ES! and Phase I Rl conducted at SEAD-59 identified several areas which have been impacted
by releases of volatile organic compounds. semivolatile organic compounds, total petroleum
hydrocarbons, and to a lesser extent, heavy metals.

Soil Data

Sampling conducted in SEAD-59 indicated impacts to soils from volatile organic compounds,
semivolatile organtic compounds, total petroleum hydrocarbons, and to a lesser extent, metals. A
total of 20 soil samples were collected from soil borings and test pits as part of the ESI for SEAD-
59. A total of 105 samples were collected during the Phase I RI for field screening and 34 of
those samples were sent to the laboratory for confirmatory analysis.

In the fill area, polyaromatic hydrocarbon (PAH) compounds were found it surface soil and

subsurface soi! samples at concentrations exceeding the criteria specified in the Technical and
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Administrative Guidance Memorandum (TAGM): Determination of Soil Cleanup Qbjectives.
Total petreleum hydrocarbons were detected in the majority of the soil samples collected from the
fill area. In the area directly southwest of the fill area, there is both physical and chemical
evidence of the presence of hydrocarbons. In the area south of the fill area, several paint cans
containing paint were found. BTEX constituents were detected in the sample from this location
at concentrations exceeding the associated TAGM criteria and Cleanup Levels (NYSDEC, 1992).
Figure 2-5 presents the distribution of total xylenes detected at the site. Xylene was selected as
an indicator of BTEX since it was found at the majority of locations where BTEX compounds
were detected. Figure 2-6 presents the distribution of benzo[a]pyrene, chosen as an indicator
chemical for PAHs,

Groundwater Data

The analytical resuits of the groundwater analyses (Appendix A) indicate that the groundwater at
SEAD-59 has been moderately impacted by tofal petroleum hydrocarbons and, to a lesser extent.
by metals and semivolatile organic compounds. Total petroleum hydrocarbons were detected at
low concentrations in each of the downgradient groundwater samples, and were undetected in the
upgradient groundwater samples. Iron and sodium were detected at concentrations above their
associated groundwater criteria in both the upgradient and the downgradient groundwater
samples. Thallium was found in the upgradient and one downgradient groundwater sample at
concentrations above the federal MCL. Manganese was found in one downgradient sample at a
concentration above the state groundwater criteria. One SVOC was reported at estimated
concentrations above groundwater TAGM.

The results of the ESI have identified significant releases of BTEX and PAH compounds in the
materials comprising the fill area and disposa! pits at SEAD-59. It is inportant to hote that trace
quantities of total petrolewn hydrocarbons detected in the fill materials are presurmably being
leached into the groundwater beneath the site. Therefore, the data suggest that affected media at
SEAD-59 may have the potential to impact the modeled receptors.

2.54.2 SEAD-71
Soil and groundwater were sainpled as part of the ESI conducted at SEAD-71 in 1994. Soils were

aiso sampled as part of the Phase I Rl conducted in 1998, Sampling and analyses were based

upon historical usage of the area for the disposal of paint and solvents. The results of this
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investigation were detailed in the EST and Phase I RI reports (Parsons ES, April 1995, July 1998).
To evaluate whether each media (soil and groundwater) is being impacted, the ¢chemical analysis
data were compared to available New York State and Federal standards, guidelines, and criteria.
Only those state standards which are more stringent than federal requirements were used as
criteria.

Soil Data

A total of 21 surface soil samples were obtained for chemical analysis as part of the Phase I RI for
SEAD-71. Nine soil samples were collected from 4 test pits and screened for BTEX compounds
using immunoassay field screening tests. Five test pit soil samples from the 4 test pits were sent
to the laboratory for chemical analysis.

The Phase 1 RI confirmed the findings of the ESI conducted at SEAD-71. No burial pit for paint
and solvents was uncovered during either investigation, although the investigations did indicate
the soils at SEAD-71 have been impacted by the waste materials which have been disposed of in
at least one disposal pit on site. At three test pit locations. polynuclear aromatic hydrocarbons
(PAHs) were present at concentrations exceeding the criteria specified in the Technical and
Administrative Guidance Memorandum (TAGM}: Determination of Soil Cleanup Objectives and
Cleanup Levels (NYSDEC 1992). Heavy metals concentrations above the associated criteria
values were also present in these three test pits. There is clear evidence that surface soils at
SEAD-71 have been impacted by waste materials disposed in the area. Both PAHs and heavy
metals were detected above their associated criteria in every surface soil sample collected during
the Phase 1 RI. Figure 2-7 presents the benzo[a]pyrene concentrations detected at SEAD-71.
Benzo[alpyrene was selected as the indicator chemical for PAHs.

Groundwater Data

Groundwater at the site has not been significantly impacted. Metals were the only constituents
detected, with a total 20 for SEAD-71. Out of the 20 metals found, five (aluminum, iron, lead,
manganese. and thallium) were detected at concentrations above the lowest associated state or
federa! criteria (Appendix A).
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2.6 STATE AND LOCAL ACTIONS TO DATE

There have been no related state or [ocal actions to date at the SEAD-59 and 71. However, state and
local authorities have been active in reviewing the ESI work plans and reports, and have provided
oversight for the field work.

2.7 POTENTIAL FOR CONTINUED STATE/LOCAL RESPONSE
There are no known plans for state or local response at the site. The removal action proposed in this

action memorandum will be conducted by the Arny. State authorities will continue to be given the

opportunity to review and comment on site documents.
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3.0 THREATS TO PUBLIC HFALTH, WELFARE OR THE ENVIRONMENT;
STATUTORY AND REGULATORY AUTHORITIES

The removal action program discussed in this action memorandum is proposed to address the
potential threats discussed below.

1 THREATS TO PUBLIC HEALTH OR WELFARE

A streamlined risk assessment (or mini-risk assessment)} was conducted to determine the extent of
human risk posed by the contaminants present at SEAD-59 and SEAD-71 (see Section 3 of
Appendix A). Likely future receptors included an industrial worker, construction worker, trespasser
(child), and on-site day care worker and child, A residential receptor was also considered for
comparative purposes only. Future residential use of the land is highly untikely.

For SEAD-39, the total cancer risk from all exposure routes is within the EPA target range for all
receptors ( less than 1 x 10 -4). Likewise, the total non-cancer hazard index from all exposure
routes is less than one for all receptors.

For SEAD-71, the total cancer risk from all exposure routes is within the EPA target range for all
receptors except for the future day care center worker, future day care center child, and the future
resident. The cancer risk of the day care center worker, based on RME, is 5x10-4. The value
based on CT drops to 6x10-3, which is within the target range for cancer risk. The cancer risk of
the day care center child based on RME is 1x10-3 and based on CT is 2x10-4.  The elevated risk
for both receptors is primarily due to the ingestion of onsite soils with benzo[a]pyrene and
dibenz[a,hJanthracene being the most significant risk contributors. For the resident, the total
lifetime cancer risk based on RME is 2x10-3.  The total lifetime cancer risk CT value of 2x10-4
also exceeds the EPA target range. Both of the elevated cancer risk values are primarily due to
the childhood ingestion of soil. The adult ingestion of soil is also a significant contributor to the
elevated RME risk value. Benzo[a]anthracene, benzo[a}pyrene, and dibenz[a,h]anthracene are
the compounds which most contribute to the elevated risk. The total non-cancer hazard index
{HI) based on the RME exceeds one for the industrial worker (HI=4), day care center worker
(HI=4) the day care center child (HI=9), the adult resident (HI=5), and the child resident (HI=13).

These values decrease based on the CT but still exceed one for all of the previously mentioned
receptors (industrial worker (HI=3), day care center worker (HI=3), day care center child (HI=8),
adult resident (H1=2), and child resident (HI=6)). The elevated hazard index for all receptors is
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due solely to ingestion of groundwater, with iron, manganese, and aluminum being the most
significant risk contributors.

32 THREATS TO THE ENVIRONMENT

An ecological mini-risk assessment was performed for SEAD-59 and SEAD-71 (see Section 3 of
Appendix A). The deer mouse, short-tailed shrew, and American robin were considered as
receptors. Only terrestrial receptors were considered in the ecological mini-risk assessment since
there is no evidence of aquatic receptors at both sites, Exposure to terrestrial receptors is from
surface soils at the sites.

SEAD-59

For SEAD-59, the potential effects of the exposure of deer mice, short-tailed shrews, or American
robins to the COPCs detected in surface soils (0 to 2 feet bgs) were estimated by computing
hazard quotients for each species and chemical pair. EPCs used in the HQ calculations are equal
to the maximum and mean concentrations. Inorganic analytes present at background levels were
eliminated from the risk assessment. Background samples were excluded from the calculation of
EPCs. The NOAEL HQs for all constituents found in shallow soil were less than one, with the
exception of those listed below:

Hazard Quotients
for SEAD-59
Compound Deer Mouse Short-Tailed Shrew American Robin
Max Mean Max Mean Max Mean
Benzene <} <] 3.1 <1 - -
Ethyl benzene <] <] 32 <] - -
Toluene 255 13 1300 66 - -
Total Xylenes 340 17 1600 82 7.7 <1
2-Methylnaphthatene < <] 1.9 <1 <1 <1
Benzo(a)pyrene 35 3.7 15 16 <] <1
Benzo(b)fluoranthene <] <l 1.1 1.2 <} <1
Bis(2- 1.1 <] 5.6 <] 59 4.2
Ethylhexyl)phthalate
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Di-n-octylphthalate <1 6.6 1.7 35 17 360
Diethylphthalate <l <1 <1 <] 45 340
Fluoranthene <] <l 36 26 <1 <]
Fluorene 1.0 <] 35 <] <] <]
Indeno(1,2,3-cd)pyrene <l <l 1.3 1.4 <] <l
Phenanthrene 1.3 <l 33 <1 <] <1
Pyrene <] <] <] <] <] <]
Delta-BHC <1 <1 <1 <] 1.5 <1
Antimony 24 1.3 13 6.6 - -
Mercury <] <] <] <] 15 2.4

Note: HQ values for some compounds are greater for the mean than the maximum
concentrations. This is because the calculated mean is greater than the maximum due to high
detection limits.

SEAD-59 is located in a portion of the Depot where the future land use is classified as a planned
industrial development. As such, this area will probably not represent a preferred habitat for any
of the three identified ecological receptors, and the estimated ecological risk will be reduced
accordingly.

SEAD-71

For SEAD-71, the potential effects of the exposure of deer mice, short-tailed shrews, or American
robins to the COPCs detected in surface soils (0 to 2 feet bgs) were estimated by computing
hazard quotients for each species and cherical pair. EPCs used in the HQ calculations are equal
to the maximum and mean concentrations. Inorganic analytes present at background levels were
eliminated from the risk assessment. Background samples were excluded from the calculation of
EPCs. The NOAEL HQs for ali constituents found in shaliow soil were less than one, with the
exception of those listed below:
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Hazard Quotients
for SEAD-71
Compound Deer Mouse Short-Tailed Shrew American Robin
Max Mean Max Mean Max Mean
Acenaphthene 1.5 <] 4 2.8 <] <l
Benzo(a)anthracene 29 <] 89 1.5 <] <1
Benzo(a)pyrene 72 12 260 44 4.3 <
Benzo(b}fluoranthene 35 <] 13 2.8 <] <l
Benzo(ghi)perylene 1.9 <] 7 1.3 <] <
Benzo(k)fluoranthene 4.2 <] 16 2.5 <1 <1
Chrysene 39 <] 12 2.1 <l <]
Dibenzofuran <1 <] <] <] 60 6.2
Dibenz{a,h)anthracene <] <] 2.1 <] <1 <l
Fluoranthene 33 4.7 130 19 29 <]
Fluorene 2.8 <] 8.2 <] <l <]
Indeno(1.2,3-cd)pyrene 32 <] 13 2.1 <] <1
Naphthalene <] <l 1.1 <] <] <]
Phenanthrene 8.3 1.3 17 2.8 1.1 <]
Pyrene 5.4 <] 12 2.2 <1 <]
44°-DDT <] <] <l <1 1.9 <]
Lead 100 7.3 430 31 540 39
Mercury <] <| 22 <] 36 2.3
Selenium 6.1 3.1 22 1 7.2 3.6
Zinc 25 35 110 15 680 93

SEAD-71 is located in a portion of the Depot where the future land use is classified as a planned
industrial development. As such, this area will probably not represent a preferred habitat for any
of the three identified ecological receptors, and the estimated ecological risk will be reduced
accordingly.
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3.3 STATUTORY AUTHORITY

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) states that a removal
action may be conducted at a site when there is a potential threat to public health, public welfare, or
the environment. An appropriate removal action is undertaken to abate, minimize, stabilize,
mitigate, or eliminate the reiease or the threat of release at a site. Section 300.415(b)(2) of the NCP
outlines factors to be considered when determining the appropriateness of a removal action, such as
high levels of hazardous substances, pollutants, or contaminanis in soils, largely at or near the
surface, that may migrate; or the threat of fire or explosion.

Once it is determined that a removal action is appropriate, the removal is designated an emergency,
time-critical, or non-time-critical removal. Emergencies are those situations in which response
actions must begin within hours or days after the completion of the site evaluation. Time-critical
removals are those in which, based on a site evaluation, it is determined that less than 6 months
remains before response actions must begin. Non-time-critical removals are those in which it is
determined that more than 6 months may pass before response actions must begin. Since less than 6
months may pass before this removal action begins, this removal action is considered a voluntary,
time-critical removal action.

3.4 ADDITIONAL JUSTIFICATION FOR REMOVAL ACTION

The results of the test pitting investigation have confirmed the presence of 55-gallon drums, paint
cans, and other containers at SEADs-59 and 71. The presence of such buried objects is of concern
since the nature of the contents is unknown. The uncertainty of the contents of the buried items that
may remain in the disposal area and at geophysical anomalies and the contamination in soils and
groundwater are considered justification for performing a removal action at both sites.. While
removal of drums and paint cans is the focus of the planned removal action, the potential for
contamination to be present in the soil that surrounds these items will also be addressed by this
action. Goals for allowable soil concentrations will be developed, based upon existing conditions,
and will be used as the basis for returning soil, segregated from the buried items, to the fill area and
areas south of the road.
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4.0 ENDANGERMENT DETERMINATION

Actual or threatened releases of pollutants and contaminants from this site, if not addressed by
implementing the response action selected in this action memorandum, may present an
endangerment to public health, welfare, or the environment.
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5.0 PROPOSED ACTION AND ESTIMATED COSTS
5.1 PROPOSED ACTION
5.1.1 General Statement of the Removal Action Objectives

The establishment of action objectives and site-specific considerations forms a basis for identifying
and selecting appropriate action alternatives. Action objectives must:

. Protect human health and the environment, and
. Address contaminants of concern, exposure routes, and receptors.

Applicable or relevant and appropriate requirements (ARARs) establish cleanup standards that can
be used to define action objectives.

Several general objectives can be defined for the proposed action at SEAD-59 and 71. The primary
objective is to eliminate the threat of continued groundwater contamination by removing the source
of the contamination. Secondary objectives include completing all remedial activities on site, and in
a manner which minimizes exposure to workers and the general public during the remedial
activities.

5.1.2 Proposed Action Description

Once the work plans have been approved, site preparation and mobilization will begin. The
contractor will bring all the necessary equipment to the site, arrange for all required utilities, and
obtain all necessary permits. If necessary, pads will be constructed for the equipment, and run on
and run off controls will be constructed.

SEAD-59
SEAD-59 consists of two areas that are located north and south of an access road that bisects the
site from east to west. The area north of the road is a fill area and the area south of the road was

used as a staging area for heavy equipment and construction materials.

As part of the removal action at SEAD-59, approximately 23,085 cy of soil will be excavated
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(Figure 5-1). The fill area (Area 1) will be excavated. Geophysical anomalies located south of
the road will be excavated. Drums, paint cans, and construction debris will be screened out and
disposed off-site.

Following excavation, soils will be placed in 150cy piles for testing to ensure that they comply
with the clean up goals developed for the site. Soils with concentration of metals, pesticides, and
SVOCs exceeding the clean up goals will be disposed of at an offsite facility. These soils will
also be analyzed for the Toxicity Characteristic Leaching Procedure (TCLP) limits required for
landfill disposal. Soils from SEAD-59 are not expected to exceed TCLP limits and will be
disposed of at an off-site, Subtitle D, solid waste industrial landfill.

Soils with concentrations of metals, pesticides, and SVOCs below the cleanup goals will be
backfilled into the former fill area and the area south of the road. The sites will be regraded. A
two-foot thick vegetative cover will be placed over the former fill area. It is assumed that
NYCRR Part 360 will no longer apply because the fill area is being removed. The remaining
areas will be covered with crushed stone.

The excavations at SEAD-59 will be dewatered and the water placed in holding tanks. Any
groundwater collected will be treated and disposed in accordance with all state and federal
regulations, During the excavation process, the sides of the excavation may be sloped to the levels
required by OSHA. Shoring or bracing may also be used.

Site groundwater will be monitored on a semi-annual basis and analyzed for SVOCs, Total
Peiroleum Hydrocarbons, and metals at SEAD-59. Four additional monitoring wells will be
installed at the site as required. In accordance with the Federal Facility Agreement CERCLA
SECTION 120, Docket Number: II-CERCLA-FFA-00202, the monitoring program will be
reviewed afier five vears.

Deed restrictions will be applied to SEAD-59 in order that the future land use remains as Planned
Industrial Development.

SEAD-71

At SEAD-71, geophysical anomalies and soils with concentrations exceeding the soil cleanup
goals for the site will be excavated (Figure 5-2). Paint cans and debris will be screened out and
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disposed off site.

Following excavation, soils will be placed in 150cy piles for testing to ensure that they comply
with the clean up goals developed for the site. Soils with concentration of metals, pesticides, and
SVOCs exceeding the clean up goals will be disposed of at an offsite facility. These soils will
also be analyzed for the Toxicity Characteristic Leaching Procedure (TCLP) limits required for
landfill disposal. About 3% (275cy) of SEAD-71 soils are expected to exceed TCLP limits due to
elevated levels of lead. These soils will be treated off site. Once treatment of necessary soils has
occurred, these contaminated soils would be transported to an off-site, Subtitle D, solid waste
industrial landfill for disposal.

Soils with concentrations below the cleanup goals will be backfilied into SEAD-71. The area will
be covered with crushed stone.

Site groundwater will be monitored on a semi-annual basis and analyzed for metals at SEAD-71.
Additional monitoring wells will be installed at each site as required. In accordance with the
Federal Facility Agreement CERCLA SECTION 120, Docket Number: 11-CERCLA-FFA-00202,
the monitoring program will be reviewed after five years.

Deed restrictions will be applied to SEAD-71 in order that the future land use remains as Planned
Industrial Development.

513 Contribution ioc Remedial Performance

The purpose of this action is to remove the source of semivolatile organic compounds, pesticides,
PCBs, and metal contamination at the sites and thereby reduce the potential for further
contamination of soils and groundwater. This work should eliminate the potential for future
remedial actions.

Because the impetus for the removal action at both sites is the presence of drums and paint cans, and
due to the uncertain nature of the contents, excavation and disposal, rather than any sort of in-situ
treatment of these items is logical. For this reason, no alternative technologies were evaluated as
part of this analysis.
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514 Engineering Evaluation/Cost Analysis

Because this removal action is considered time-critical, only one alternative, excavation and
disposal, rather than any sort of in-situ treatment of these materials was considered. A Decision
Document, which contains a brief summary of the site history and the results of previous
investigations, was prepared and is included as Appendix A of this report.

5.1.5 Description of Alternative Technologies

The main focus of the Decision Document is an evaluation of the different remedial technologies.
Because the impetus for the removal action at these sites is the presence of debris, and due to the
uncertain nature of this debris, only one alternative, excavation and disposal, rather than any sort of
in-situ treatment of these items is logical. For this reason, no alternative technologies were
evaluated as part of this evaluation.

5.1.6 Institutional Controls

There are no institutional controls required for this action. The requirement for institutional controls
will be addressed as part of the overall remedial action.

5.1.7 Off-Site Disposal Policy

It is anticipated that soil generated during the removal action at SEAD-7] may be classified as
hazardous waste. These soils will be treated off site. Once treatment of necessary soils has
occurred, these contaminated soils would be transported to an off-site, Subtitle D, solid waste
industrial landfill for disposal. All non-hazardous waste (construction debris, soils) will be
disposed in an approved non-hazardous waste landfill (if necessary).

51.8 Post-Removal Site Control Activities

The depot is fenced to limit access.
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5.1.9 QA/QC Plan

The remedial contractor will be required to develop a QA/QC plan which will be submitted to the
appropriate agencies for approval. This plan will address both detailed and broad QA/QC issues.
Detailed requirements include sampling and analytical protocols. The broader aspects will address
the procedures necessary to ensure that the excavation, sizing, stabilization procedures, and
stabilization procedures are conducted for accordance with the specifications.

Additional QA/QC will be provided by a 3rd party oversite contractor. The oversight contractor will
be responsible for monitoring the removal action activities, including taking confirmation soil
samples. The QA/QC plan will be provided as part of the Removal Action Work Plan,

3.2 ARARS STANDARDS, CRITERIA AND GUIDELINES (SCGS)

Pursuant to Section 300.415(i) of the NCP, the removal action for the site "shall, to the extent
practicable considering the exigencies of the situation, attain applicable or relevant and appropriate
requirements under federal environmental or state environmental or facility siting laws." ARARs
are used to identify removal action objectives, formulate removal action alternatives, govern the
implementation and operation of a selected removal action, and evaluate the appropriate extent of
site cleanup.

In 40 CFR 300.5, EPA defines applicable requirements as those cleanup standards, standards of
control, and other substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility siting Jaws that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance found at a
CERCLA site. Only those state standards that are identified by a state in a timely manner and that
are more stringent than federal requirements may be applicable. Relevant and appropriate
requirements are defined as those cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under federal environmental or state
environmental or facility siting laws that, while not "applicable" to a hazardous substance, pollutant,
contaminant, remedial action, focation, or other circumstance at a CERCLA site, address problems
or situations sufficiently similar to those encountered at the CERCLA site that their use is well
suited to the particular site. Only those state standards that are identified in a timely manner and are

more stringent than federal requirements may be relevant and appropriate.
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Any standard, requirement, criterion, or limitation under any federal environmental or state
environmental or facility siting law may be either applicable or relevant and appropriate to a specific
action. The only state laws that may become ARARs are those promulgated such that they are
legally enforceable and generally applicable and equivalent to or more stringent than federal laws.

A determination of applicability is made for the requirements as a whole, whereas a determination
of relevance and appropriateness may be made for only specific portions of a requirement. An
action must comply with relevant and appropriate requirements to the same extent as an applicable
requirement with regard to substantive conditions, but need not comply with the administrative
conditions of the requirement.

Three categories of ARARs have been analyzed: chemical-specific, location-specific, and
action-specific. Chemical-specific ARARs address certain chemicals or a class of chemicals and
relate to the level of contamination allowed for a specific pollutant in various environmental media
(water, soil, air). Location-specific ARARS are based on the specific setting and nature of the site.
Action-specific ARARSs relate to specific actions proposed for implementation at a site.

52.1 Chemical-Specific ARARs

Chemical-specific ARARs are usually health or risk-based standards limiting the concentration of a
chemical found in or discharged to the environment. They govern the extent of site reinediation by
providing actual cleanup levels, or the basis for calculating such levels for specific media. These
requirements may apply to air emissions during the removal action. A number of federal and state
regulations may be used for this site. These include the following:

Federal:

¢ Resource Conservation and Recovery Act (RCRA), Groundwater Protection Standards and
Maximum Concentration Limits (40 CFR 264, Subpart F)

e Atomic Energy Act, Standards for Protection Against Radiation (10 CFR 20 subpart D)
e Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold Book)

* Clean Air Act, Standards for Radionuclides (40 CFR 61.22 and .102)
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Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR 141.11-.16)

New York State:

New York State Codes, Rules and Regulations (NYCRR) Title 6, Chapter X

New York Groundwater Quality Standards (6 NYCRR 703)

New York Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (10 NYCRR 35)
New York Surface Water Quality Standards (6 NYCRR 702)

New York State Raw Water Quality Standards (10 NYCRR 170.4)

New York RCRA Groundwater Protection Standards (6 NYCRR 373-2.6 (&)

New York State Department of Environmental Conservation, Division of Water, Technical
and Operational Guidance Series {1.1.1), Ambient Water Quality Standards and Guidance
Values, November 15, 1990

New York State Department of Environment Conservation, Division of Fish and Wildlife,
Division of Marine Resources, Technical Guidance for Screening Contaminated Sediments,
July 1994,

Surface Water and Groundwater Classifications and Standards (6 NYCRR 700-705)

Declaration of Policy, Articie | Environmental Conservation Law (ECL)

General Functions, Powers, Duties and Jurisdiction, Article 3 Environmental Conservation
Law, Department of Environmental Conservation

ECL, Protection of Water, Article 15, Title 5.

Use and Protection of Waters, (6 NYCRR, Part 608)
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Water Quality
There are a number of water quality standards which are potential ARARs for this remaoval action.

e 40 CFR Part 131 (applicable): Water Quality Standards. This part implements Section 101 of
the Clean Water Act (CWA), which specifies the national goals of eliminating the discharge of
pollutants, prohibiting the discharge of toxic pollutants in toxic amounts, and implementing
programs for control of non-point sources.

e 40 CFR Part [31.12 (applicable): Antidegradation Policy. Establishes standards to prevent a
body of water which has an existing high standard from degrading to a lower standard.

e 40 CFR Part 141 (applicable): National Primary Drinking Water Regulations. This part
establishes primary drinking water regulators pursuant to Section 1412 of the Public Health
Service Act as amended by the Safe Drinking Water Act.

e 40 CFR Part 141.11 (applicable): Maximum Inorganic Chemical Contaminant Levels. This
section establishes maximum contaminant levels (MCLs) for inorganic chemicals.

e 40 CFR Part 141.12 (applicabie); Maximum Organic Chemical Contaminant Levels. This
section establishes MCLs for organic chemicals.

e 40 CFR Part 264 Subpart F (relevant and appropriate): Releases from Solid Waste Management
Units. Standards for protection of groundwater are estabiished under this citation.

e 40 CFR Part 403 (applicable): Pretreatment Standards for the Discharge of Treated Site Water to
a Publicly Owned Treatment Works (POTW). This part establishes pretreatment standards for
the discharge of wastewater to POTWs.

¢ 6 NYCRR Chapter X (relevant and appropriate): This chapter establishes the requirements of the
State Pollutant Discharge Elimination System.

* 6 NYCRR subparts 701 and 702 {applicable): These subparts establish surface water standards
for protection of drinking water and aquatic life.
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o 6 NYCRR subpart 703 (applicable): This subpart establishes groundwater standards specified to
protect groundwater for drinking water purposes.

6 NYCRR subpart 375 (relevant and appropriate}: This subpart contains the New York State
rules for inactive hazardous waste disposal sites.

e 6 NYCRR subpart 373-2.6 and 373-2.11 (applicable): This regulation requires groundwater
monitoring for releases from solid waste management units.

e 6 NYCRR subpart 373-2 (relevant and appropriate): This regulation establishes postclosure care
and groundwater monitoring requirements.

e [0 NYCRR Part 5 (relevant and appropriate): This regulation establishes criteria for drinking
water supplies. Specifically, NYSDOH has established MCLs for water.

e NYSDEC TOGS 1.1.1 (relevant and appropriate): This document compiles water quality
standards and guidance values for use in NYSDEC programs.

Soil Quality

e 40 CFR Part 268 (relevant and appropriate): Land Disposal Restrictions. Restricts the disposal
of listed and characteristic hazardous waste which contain hazardous constituents exceeding
designated levels. Applies when the waste is "placed" on the land.

e 40 CFR subpart S parts 264.552 and 264.533 (relevant and applicable): Corrective Action for
Solid Waste Management Action for Solid Waste Management Units. Allows for the
consolidation of wastes, or the replacement of remediated wastes in land based units without
invoking the RCRA land-disposal requirement of 40 CFR 268.

¢ 6 NYCRR subpart 375 (relevant and appropriate): This subpart contains the New York State
rules for inactive hazardous waste disposal sites. Specifically, cleanup levels for hazardous
constituents in soil have been proposed by the State of New York through Technical and
Administrative Guidance Manuals (TAGMs). The NYSDEC TAGM manual for cleanup levels
for soils is #HWR-92-4046 and has been used as guidance for this remedial action. The final
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management of these materials will be the focus of the ultimate Record of Decision (ROD) and
are not the focus of this action.

Site Cleanup Goals (§CG) for semivolatile organic compounds, pesticides, PCBs, and metals
have been determined as the maximum concentration to be protective of human health from

ingestion of soils under the Industrial Use Scenario.

522 Location-Specific ARARs

Location-specific ARARs govern natural site features such as wetlands, floedplains, and sensitive
ecosystems, and manmade features such as landfills, disposal areas, and places of historic or
archaeological significance. These ARARs generally restrict the concentration of hazardous
substances or the conduct of activities based solely on the particular characteristics or location of the
site. Federal and State regulations which may apply to this removal action include the following:

Federal:

¢ Executive Orders on Floodplain Management and Wetlands Protection (CERCLA Floodplain
and Wetlands Assessments) #11988 and 11960

e National Historic Preservation Act (16 USC 470) Section 106 et seq. (36 CFR 800} (Requires
Federal agencies to identify all affected properties on or eligible for the National Register of
Historic Places and consult with the State Historic Preservation Office and Advisory Council
on Historic Presentation)

e RCRA Location Requirements for 100-year Floodplains (40 CFR 264.18(b)).

e C(Clean Water Act, Section 404, and Rivers and Harbor Act, Section 10, Requirements for
Dredge and Fill Activities (40 CFR 230)

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

*»  USDA/SCS - Farmland Protection Policy (7CFR 658)
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¢ USDA Secretary's memorandum No. 1827, Supplement 1, Statement of Prime Farmland, and
Forest Land - June 21, 1976,

¢ EPA Statement of Policy to Protect Environmentally Significant Agricultural Lands -
September 8, 1978,

* Farmland Protection Policy Act of 1981 (FPPA)(7 USC 4201 et se q).

e Endangered Species Act (16 USC [531).

* Fish and Wildlife Coordination Act (16 USC 661)

Wilderness Act (16 USC 1131),
New York State:
* New York State Freshwater Wetlands Law (ECL Article 24, 71 in Title 23).

* New York State Freshwater Wetlands Permit Requirements and Classification (6 NYCRR
663 and 664).

* New York State Floodplain Management Act and Regulations (ECL Article 36 and 6
NYCRR 500).

s Endangered and Threatened Species of Fish and Wildlife Requirements (6 NYCRR 182).
* New York State Flood Hazard Area Construction Standards.
Endangered Species

» 40 CFR Part 257.3-2 (relevant and appropriate): Facilities or practices shall not cause or
contribute to the taking of any endangered or threatened species.

Location Standards
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s 40 CFR Part 264.18 (relevant and appropriate). Location Standards for Hazardous Waste
Facilities. The general requirements for locating a hazardous treatment, storage, or disposal
facility are found in this section. They include provisions for seismic considerations and
floodplains.

e 40 CFR Part 241.202 (applicable): Site selection shall be consistent with public health and
welfare. It shall also be consistent with land-use plans and air and water quality standards.
Antiquities

* 16 USC Part 469a-1 (applicable): The Archaeological and Historic Preservation Act requires
that action be taken to recover and preserve artifacts.

¢ 36 CFR Part 800 (relevant and appropriate): Action must be taken to preserve historic
properties. Actions must be planned to minimize harm to national historic fandmarks.

523 Action-Specific ARARs

Action-specific ARARs are usually technology- or activity-based- limitations that control actions at
hazardous waste sites. Action-specific ARARs generally set performance or design standards,
controls, or restrictions on particular types of activities. To develop technically feasible alternatives,
applicable performance or design standards must be considered during the development of all
removal altematives. Action-specific ARARs are applicable to this site. The action-specific
ARARs to be used will be detertnined by the Army based upon the technology chosen, Federa! and
State regulations which may apply include the following:

Federal:

* RCRA Subtitle C Hazardous Waste Treatment Facility Design and Operating Standards for
Treatment and Disposal systems, (i.c., landfill, incinerators, tanks, containers, etc.) (40 CFR
264 and 265); Minimum Technology Requirements.

* RCRA, Subtitle C, Closure and Post-Closure Standards (40 CFR 264, Subpart G).

¢ RCRA Groundwater Monitoring and Protection Standards (40 CFR, Subpart F).
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RCRA Generator Requirements for Manifesting Waste for Offsite Disposal (40 CFR 262).
RCRA Transporter Requirements for Off-Site Disposal (40 CFR 263).
RCRA, Subtitle D, Non-Hazardous Waste Management Standards (40 CFR 257).

Safe Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 and
146).

RCRA Land Disposal Restrictions (40 CFR 268) (On and off-site disposal of excavated soil).

Clean Water Act, - NPDES Permitting Requirements for Discharge of Treatment System
Effluent (40 CFR 122-125).

Effluent Guidelines for Organic Chemicals, Plastics and Resins (Discharge Limits) (40 CFR
414).

Clean Water Act Discharge to Publically - Owned Treatment Works (POTW) (40 CFR 403).
DOT Rules for Hazardous Materials Transport (49 CFR 107, 171.1-171.500).

Occupational Safety and Health Standards for Hazardous Responses and General
Construction Activities (29 CFR 1904, 1910, 1926).

SARA (42 USC 9601)
OSHA (29 CFR 1910.120)

Clean Air Act (40 CFR 50.61)

New York State:

New York State Pollution Discharge Elimination System (SPDES) Requirements (Standards
for Stormwater Runoff, Surfacewater, and Groundwater discharges (6 NYCRR 750-757).
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¢ New York State RCRA Standards for the Design and Operation of Hazardous Waste
Treatment Facilities (i.e., landfills, incinerators, tanks, containers, etc.); Minimum
Technology Requirements (6 NYCRR 370-373).

¢ New York State RCRA Closure and Post-Closure Standards (Clean Closure and Waste-in-
Place Closures) (6 NYCRR 372).

¢ New York State Solid Waste Management Requirements and Siting Restrictions (6 NYCRR
360-361), and revisions/enhancements effective October 9, 1993,

¢ New York State RCRA Generator and Transporter Requirements for Manifesting Waste for
Off-Site Disposal (6 NYCRR 364 and 372).

Solid Waste Management

s 40 part CFR 241.100 (relevant and appropriate): Guidelines for the Land Disposal of Solid
Wastes. These regulations are geared specifically toward sanitary landfills; however, they are
applicable to all forms of land disposal and land-based treatment.

¢ 40 CFR Part 241.204 (applicable): Water Quality. The location, design. construction, and
operation of land disposal facilities shall protect water quality.

o 40 CFR Part 24].205 (applicable): The design, construction, and operation of land disposal
facilities shall conform to air quality and source control standards.

¢ 40 CFR Part 257.1 (relevant and appropriate): This part establishes the scope and purpose of
criteria for use in assessing the possibility of adverse effects on health or the environment from
solid waste disposal operations.

¢ 40 CFR Part 257.3 (relevant and appropriate): This part establishes criteria to assess the impact
of disposal operaticns, including such considerations as floodplains, endangered species, air,
surface water, groundwater, and land used for food-chain crops.

¢ 40 CFR Part 243.202 (relevant and appropriate). This part specifies the requirements for
transporting solid waste, including provisions to prevent spillage.
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Hazardouws Waste Management

40 CFR 262,11 (applicable): This regulation requires a person who generates a solid waste to
determine if that waste is a hazardous waste.

40 CFR Part 263.30 and 263.31 (relevant and appropriate): These regulations set forth the
standards and requirements for action in the event of a release during transport.

40 CFR Part 264 (relevant and appropriate): This part establishes hazardous waste management
facility standards and requirements. The onsite disposal areas used for stockpiling, mixing, and
extended bioremediation of wastes must meet the substantive requirements of 40 CFR subparts B
(general facility standards), E (manifest system, record keeping, and reporting), F (releases from
solid waste management units), G (closure and postclosure)., L {waste piles), M (land treatment),
and N (landfills). These regulations are applicable for hazardous wastes and are also relevant and
appropriate for certain wastes which are not hazardous wastes.

40 CFR Part 270 subpart C (relevant and appropriate): This regulation establishes permit
conditions, including monitoring, recordkeeping requirements, operation and maintenance
requirements, sampling, and monitoring requirements. Although no permit is required for
activities conducted entirely on site, the substantive requirements of these provisions are relevant
and appropriate.

40 CFR Part 270 subpart B (relevant and appropriate): This part defines the required contents of
a hazardous waste management permit application. The substantive requirements of these
provisions are relevant and appropriate.

Occupational Hesalth and Safety Administration

29 CFR Part 1910.50 (applicable): Occupational Noise. No worker shall be exposed to noise
levels in excess of the levels specified in this regulation.

29 CFR Part 1910.1000 (applicable): Occupational Air Contaminants. The purpose of this rule
is to establish maximum threshold limit values for air contaminants to which it is believed nearly
all workers may be repeatedly exposed day after day without adverse health effects. No worker
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shall be exposed to air contaminant levels in excess of the threshold limit values listed in the

regulation.

29 CFR Part 1910.1200 (applicable): This part requires that each employer compile and
maintain a workplace chemical list which contains the chemical name of each hazardous
chemical in the workplace, cross-referenced to generally used common names. This list must
indicate the work area in which each such hazardous chemical is stored or used. Employees must
be provided with information and training regarding the hazardous chemicals.

29 CFR Part 120 (applicable}: This part applies to employers and employees engaged in sites
that have been designated for cleanup, and other work related to RCRA and CERCLA. The
regulation establishes proceedings for site characterization and control, and requirements for
employee training and medical monitoring.

Transportation of Hazardous Waste

49 CFR Part 171 (applicable): General information, regulations, and definitions. This regulation
prescribes the requirements of the DOT governing the transportation of hazardous material.

40 CFR Part 172 (applicable): Hazardous materials table, special provisions, Hazardous
Materials Communications, Emergency Response Information, and Training requirements. This
regulation lists and classifies those materials which the DOT has designated to be hazardous
materials for the purpose of transportation and prescribes the requirements for shipping papers,
package marking, iabeling and transport vehicle placarding applicable to the shipment and
transportation of those hazardous materials.

49 CFR Part 177 (applicable): Carriage by Public Highway. This regulation prescribes
requirements that are applicable to the acceptance and transportation of hazardous materials by
private, common, or contract carriers by motor vehicle.

6 NYCRR Chapter 364 (applicable): New York Waste Transport Permit Regulation. This
regulation governs the collection, transport, and delivery of regulated waste originating on

terminating within the state of New York.

EPA/DOT Guidance Manual on hazardous waste transportation (TBC)
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5.3 SITE-SPECIFIC CLEAN-UP GOALS
531 Clean-Up Goals for Soil

Clean-up goals for both sites have been established such that human health risk will be reduced to
within EPA criteria values for the future land use. Concentrations of SVOCs, pesticides, and metals
that would yield a hazard index of 1 or a cancer risk of 1 x 10-% were calculated based on the
reasonable maximum exposure (REM) for the future industrial land use scenario. Table 5.3-1
presents the clean-up goals for each site.

5.3.2 Discharge Criteria for Groundwater

Discharge criteria for constituents in groundwater will be adopted based on values as reported in
the Division of Water Technical and Operational Guidance Series (1.1.1 and 1.1.2) (TOGS) for
Ambient Water Quality Standards And Guidance Values And Groundwater Effluent Limitations.
This document includes the groundwater standards (6 NYCRR 703.5) and regulatory effluent
limitations (6 NYCRR 703.6).

5.4 PROJECT SCHEDULE

The total duration for the removal action after regulatory approval is 3 months.

55 ESTIMATED COSTS

The estimated total project cost of $3.5 million is based upon a preliminary estimate provided by

Parsons Engineering Science, using the TRACES/MCACES for Windows v1.2 software (Table
5.5-1).
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TABLE 5.3-1
MAXIMUM CONCENTRATIONS TO BE PROTECTIVE OF
HUMAN HEALTH FROM INGESTION OF SOILS
UNDER THE INDUSTRIAL USE SCENERIO
Decision Document- SEADs- 59 and 71
Seneca Army Depot Activity

SEAD-59 SEAD-71
Semivolatile Organics (ug/kg) (ug/'kg)
2-Methylnaphthalene 65,471 114,546
Acenaphthene 147,273
Anthracene 373,092
Benzo(a)anthracene 13,208 14,966
Benzo(a)pyrene 12,107 11,980
Benzo(b)fluoranthene 15,409 8,784
Bis(2-Ethylhexyl)phthalate 65,471
Dibenz{a,h}anthracene 2,531 2,497
Fluoranthene 851,121 1,636,368
Fluorene 120,273
Indeno(1,2,3-cd)pyrene 6,479
Naphthalene 146,455
Pyrene 834,753 1,045,639
Pesticides/PCBs
4,4-DDT 2,045
alpha-Chlordane 25
Aroclor-1254 327
Endrin 121
gamma-Chlordane 49
Heptaclor epoxide 21 88
Metals {mg/kg) {mg/kg)
Antimony 13
Mercury 1.4 0.4
Selenium 4
Zinc 1792
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Table 5.5-1

Cost Estimate for Excavation and Off-site Disposal

Decision Document - SEADs-59 and 71
Seneca Army Depot Activity

SEAD-59

Recommended Removal Action
Excavation/Off-site Disposai

Cost to Prime
Cost to Owner

Annual O&M Costs
Annual Post Remediation Monitoring Costs

Present Worth O&M and Monitoring Costs (5 vears)

Total Evaluated Price

51,857,768
$2,702,220

$0
$52,450
$233.497

$2.935.717

SEAD-71

Recommended Removal Action
Excavation/Off-site Disposal

Cost to Prime
Cost ta Owner

Annual O&M Costs
Annual Post Remediation Monitoring Costs

Present Waorth O&M and Monitoring Costs {5 vears)

Total Evaluated Price

$348.864
$467.630

50
$32.920
$146,553

$614.183

SEADs-59 and 71

Recommended Removal Action
Excavation/Off-site Disposal

Cost to Prime
Cost to Owner

Annual O&M Costs
Annual Post Remediation Monitoring Costs

Present Worth O&M and Monitoring Cosis {5 years)

Total Evaluated Price

$£2.306,632
$3.169.850

$0
585,370
$380.050

$3,549,%00

NOTES:

1. Cost to Prime (Contracter) is the sum of the direct costs plus any sales tax, subcontractor markups, and adjust pricing

that have been applied in the project.

2. Cost to Cwner is the sum ol the Cost to Prime pius prime contractor [ndirect Cost. Also known as the bid amount or

construction contract cosl.

e R ]

ppitiprojectsisenecals597 leeciActionmemiTables 5-1 x1s

. Post Remediation Monitoring consists of semi-annual groundwater monitaring.

. Total Cvaluated Price is the sum of the Project Cost and Present Worth Cost.

. Annual Costs are cosls that will occur yearly due to activities such as mainlenance or monitoring.

. Present Warlh Cost is based on a 4% inleresl rate over the number of years specified above.
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6.0 EXPECTED CHANGE IN SITE CONDITIONS SHOULD ACTION BE
DELAYED OR NOT TAKEN

If this removal action is delayed or not taken, several changes in site conditions would occur:

. Some lateral and vertical migration of the contaminants can be expected. The migration
could occur through several mechanisms, including transport of water-soluble constituents
through infiltration or runoff,

) Tite contamination in the soil is likely to migrate slowly over time. Contaminants that are
near or at the water table may be transported via ieaching and groundwater flow.
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7.0 OUTSTANDING POLICY ISSUES

This section is not applicable to this removal action since the lead agency for this site is the Army,
and not the EPA, NYSDEC, or NYSDOH.
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8.0 ENFORCEMENT

This section s not applicable to this removal action since the lead agency, the Army is the Principle
Responsible Party for this site, and is taking responsibility for the removal action.
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9.0 RECOMMENDATION

The time-critical removal action recommended for SEADs-59 and 71 is excavation of the debris and
soil that exceeds the site-specific clean-up goals, off-site disposal, and backfilling of the excavated
soils if constituents present are below the clean-up criteria. Additionally, new groundwater
monitoring wells will be installed near SEADs-59 and 7] for use in the characterization of
underlying groundwater. The new monitoring wells and the existing wells will be sampled using
low-flow purge-and-pump techniques to minimize trubidity levels.

This Action Memorandum represents the selected removal action for SEAD-59 and SEAD-71 at the
Seneca Army Depot Activity located in Romulus, New York. This proposal was developed in
accordance with CERCLA as amended, and consistent with the NCP. This decision is based on the
administrative record for the site,

PAPIT\Projects\SENECAVS 597 | ECCMACTMEMADraflSEC T9b. DOC June 2001
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1.0 INTRODUCTION

1.1 EXECUTIVE SUMMARY

An Expanded Site Inspection (ESI) and Phase I Remedial Investigation (RI) have been
performed at SEAD-39, the Fill Area West of Building 135, and at SEAD-71, the Alleged Paint
Disposal Area, at the Seneca Army Depot Activity (SEDA) in Romulus, NY. This Decision
Document presents the proposed plan for conducting a time-critical removal action at SEADs-59
and 71 to eliminate contaminants that have been identified in the soil that represent a potential
threat to the environment and neighboring populations. This removal action is considered
time-critical because of the increased potential for exposure of workers and other re-users now
present at the depot. The presence of drums and other containers and the uncertainty of their
contents is also justification for a remmoval action at both sites.

Since the historic military mission of the depot has been terminated, the depot has officially been
closed by the Department of the Defense (DoD) and the US Army. In accordance with
provisions of the DoD’s Base Realignment and Closure (BRAC) process, the land and the
facilities of the former depot have been surveyed and evaluated, and prospective beneficial uses
of the facility have been identified. Portions of the depot are now being released to the public
and private sectors for reuse under the BRAC process. As portions of the former depot are
released for other beneficial uses, increased access is afforded to all portions of the former depot,
resulting in an increased potential for exposure to any residual chemicals that are present at
former solid waste management units (SWMUs) remaining at the depot pending clean-up.
Therefore, the goal of the proposed time-critical removal action at SEADs-59 and 71 is to
eliminate and contain an identified source of residual chemical materials in the soil to remove or
at least lessen the magnitude of the potential threat that it represents to surrounding populations

and the environment.

The test pitting investigations at SEADs-59 and 71 have confirmed the presence of 55-gallon drums
and other containers at both sites. The presence of such buried objects is of concern since the
nature of the contents is unknown. The uncertainty of the contents of the buried items that may
remain in the disposal area and at geophysical anomalies and the contamination in soils and
groundwater are considered justification for performing removal actions at SEADs-59 and 71.
While removal of drums, paint cans, and other containers is the focus of the planned removal
actions for both sites, the potential for contamination to be present in the soils and groundwater that

surround these items will also be addressed by this action.
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This Decision Document presents the selected removal action that was developed in accordance
with the Federal Facility Agreement and the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA) and the National Contingency Plan. Based upon the
results of these investigations, it is recommended that the soil and debris at both sites be selectively
removed, contained, and disposed of at an off site permitted waste landfill. Groundwater will be
pumped out of the excavation area and treated as part of the removal action. This removal action

is intended to be the final remedy for both sites.

For SEAD-59, it is recommended that 23,085 cubic yards of soil and geophysical anomalies be
removed from the fill area and selected areas south of the access road. For SEAD-71, it is
recomimended that 871 cubic yards of geophysical anomalies and soils exceeding the soil clean up
goals be removed from the site. The excavated materials exceeding the soil cleanup goals would be
transportied to, and disposed of at an off-site facility. The extent of the area requiring excavation
will be confirmed via sampling and analysis, and once completed. the excavations will be refilled
with excavated soil with concentrations less than the soil clean up goals and re-contoured to match

the existing terrain characteristics.

1.2 OBJECTIVE OF THIS DOCUMENT

Since its inception in [941, the mission of the Seneca Army Depot Activity (SEDA) has been the
management of various military items, including munitions. Management of these items required
areas and facilities for storage, quality assurance testing. range testing, munitions washout,
deactivation furnaces and other support areas such as ordnatnce detonation. In addition,
administrative and plant operational facilities were also established in support of the depot mission,
Waste management was integrated with the SEDA management mission.

Management waste materials produced from these operations has been in accordance with the
requirements of the Resource Conservation Recovery Act (RCRA). As part of the requirements of
RCRA, the Depot identified a total of 72 Solid Waste Management Units (SWMUs). In 1990, the
Depot was included in the federal section of the National Priority List (NPL). As a federal facility
listed on the NPL, provisions of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA - 42 USC § 9620¢) required that the US Army investigate the sites known
to exist at the Depot and complete all necessary remedial investigations and actions at the facility.
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In accordance with this stipulation, the US Army, the US Environmental Protection Agency (EPA),
and the New York State Department of Environmental Conservation (NYSDEC) negotiated and
finalized a Federal Facility Agreement (FFA) that outlines the administrative process and the
procedures that will be followed to comply with CERCLA.

The US Army identified all of the SWMUss at the Depot as those sites that would potentially need
to be investigated and provided this list to USEPA and NYSDEC. Following the initial
identification of sites, the Army ranked each site for investigation based upon that site’s projected
risk. The goal of the initial categorization of SWMUSs was to prioritize the pending investigations
and remedial actions so that those sites with the greatest risk would be addressed first. The
assigned rankings divided the 72 identified SWMUs into S groups (i.e., No Further Action, High
Priority, Moderate Priority, Moderately Low Priority, and Low Priority SWMUSs). Subsequent to
the US Army’s proposal of the priority rankings, all parties met to review and discuss the available
information for the identified SWMUs, and to finalize priority-ranking assignments. The
consensus of all parties was to mount necessary investigations and possible actions at those
SWMUs that are considered as “Areas of concern™ (AOC) and identify the SWMUs for which no
investigations would be required (“No Action” SWMUs).

In 1995, the SEDA was designated for closure under the Department of Defense’s Base
Realignment and Closure (BRAC) process. With SEDA’s inclusion on the BRAC list, the US
Army’s emphasis expanded from expediting necessary investigations and remedial actions at the
High and Moderately High Priority sites. 1t was changed to include the release and reuse of non-
affected portions of the depot to the surrounding community for non-military (i.e., industrial,
municipal and residential) purposes. Thus, BRAC has required the US Army to finalize decisions
and actions for SWMUs, regardless of ranking. so that these sites may be released for non-military

use.

Parsons Engineering Science has been retained by the U.S. Army Corps of Engineers (USACOE) to
conduct Expanded site Inspections (ESI) at SWMUSs that have been designated as AOC within the
SEDA. The work has been performed according to the requirements of the New York State
Department of Environmental Conservation (NYSDEC), the U.S. Environmental Protection
Agency, Region 11 (EPA), and the 1AG.

This document focuses on two of the SWMUSs, the Fill Area West of Building 135 {SEAD-59) and
the Alleged Paint Disposal Area (SEAD-71). SEAD-59 was classified as Moderately Low Priority
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and SEAD-71 was classified as Low Priority. SEADs-59 and 71 were evaluated in this document
in order present the selected time-critical removal action that was developed in accordance with the
FFA, CERCLA as amended by the Superfund Amendment and Reauthorization Act of 1986
(SARA), and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). The
data used for the evaluation was obtained through sampling performed through an Expanded Site
Inspection (ESI) and a Phase I Remedial Investigation (RI). Based upon the results of the
Expanded Site Inspection and Phase I Remedial Investigation, it is recommended that the soils
and debris at both sites be selectively removed, contained, and disposed of at an off-site
permitted waste landfill. This removal action is intended to be the final remedy for these sites,

which have been designated for Planned Industrial Development.

The NCP states that a removal action may be conducted at a site when there is a potential threat to
public health, public welfare, or the environment. An appropriate removal action is undertaken to
abate, minimize, stabilize, mitigate, or eliminate the release or the threat of release at a site. Section
300.415(b)2) of the NCP outlines factors to be considered when determining the appropriateness
of a removal action, such as high levels of hazardous substances, pollutants, or contaminants in

soils, largely at or near the surface, that may migrate; or the threat of fire or explosion.

Once it is determined that a removal action is appropriate, the removal is designated an energency,
time-critical, or non-time-critical removal. Emergencies are those situations in which response
actions must begin within hours or davs after the completion of the site evaluation. Time-critical
removals are those in which, based on a site evaluation, it is determined that less than 6 months
remains before response actions must begin. Non-time-critical removals are those in which it is
determined that more than 6 months may pass before response actions must begin. Since less than
6 months remains before this removal action begins. this removal action is considered a

time-critical removal action.

This removal action is considered time-critical because the historic military mission of the depot
has been terminated and the depot has officially been closed by the Department of the Defense
(DoD) and the US Army. In accordance with provisions of the DoD’s Base Realignment and
Closure (BRAC}) process, the land and the facilities of the former depot have been surveyed and
evaluated, and prospective beneficial uses of the facility have been identified. Portions of the
depot are now being released to the public and private sectors for reuse under the BRAC process.
As portions of the former depot are released for other beneficial uses, increased access is

afforded to all portions of the former depot, resulting in an increased potential for exposure to
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any residual chemicals that are present at former solid waste management units (SWMUs)
remaining at the depot pending clean-up. Furthermore, although a security fence surround the
former depot, there are no longer 24-hour security guards at the site. Access to the sites is now
unrestricted. Therefore, the goal of the proposed time-critical removal action at SEADs-59 and
71 is to eliminate and contain an identified source of residual chemical materials in the soil to
remove or at least lessen the magnitude of the potential threat that it represents to surrounding
populations and the environment.

The goal of this document with respect to SEADs-59 and 71 is to:

Assemble and summarize all of the currently known information about the site;

2. Compare the available data and information with applicable guidance levels and standards and
conduct a risk assessment in order to determine if there is an indication of potential threats to
human health and the environment at the sites;

3. Provide a reconmendation and a justification to substantiate the proposed time-critical

removal for the sites,

Additional information clarifying and substantiating recommendations pertinent to SEADs-59 and

71 is provided in the following sections of this Report.

Cleanup goals for both sites have been established such that human health risk will be reduced to
within EPA criteria values for the future land use. Concentrations of metals, SYOCs, and
pesticides that would yield a hazard index of | or a cancer risk of 1 x 10-4 will be caiculated
based on the reasonable maximum exposure (RME} for the future industrial land use scenario.

1.3 HISTORIC OVERVIEW

The Seneca Army Depot Activity (SEDA) lies between Cayuga and Seneca Lakes in New York’s
Finger Lake Region, near the communities of Romulus and Varick, NY (Figure 1-1). SEDA
encompasses approximately 10,600 acres of land and contains more than 900 buildings that provide
more than 4.4 million square feet of space, including approximately 1.3 million square feet of
storage space. SEDA was originally developed and opened in 1941. The depot has been subject to
closure and its operation ceased in September 2000. The mission of the facility throughout its
history has included receipt, storage, distribution, maintenance, and demilitarization of
conventional ammunition, explosives and special weapons.
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Activities conducted at SEDA use chemical materials, and generate wastes that contain hazardous
materials. The generation, storage, treatment, shipment, and disposal of hazardous wastes are
regulated under the Resource Conservation and Recovery Act — RCRA [42 USC §§ 6901 ~ 6991, as
amended by the Hazardous and Solid Waste Amendments of 1984, Public Law 98-616]. Activities
conducted at SEDA were approved for Part A, interim status in 1980. SEDA submitted a federal
Part B permit application for activities and operations in 1986, and a NYSDEC Part 373 permit
application for hazardous waste management facilities in 1991,

Since 1978, the potential environmental impacts of operations and activities conducted at SEDA
have been subject to review by the US Army, the New York State Department of Environmental
Conservation (NYSDEC), and the US Envirommentai Protections Agency (US EPA). Initially,
environmental investigations were conducted under the Department of Defense’s (Dol}'s)
Installation Restoration Program (IRP) but subsequently these programs were performed under the
Comprehensive Environmental Response, Compensation, and Liability Act — CERCLA [42 U.S.C.
§8 9601 — 9675, as amended by the Superfund Amendments and Reauthorization Act of 1986,
Public Law 99 - 499] and RCRA. As a result of these investigations, evidence of hazardous
chemical and radioactive constituents and compounds used, stored, and demilitarized at the depot
was found in samples of ground water, soil, sediment and surface water collected and characterized.
On July 14, 1989. the US EPA proposed SEDA for inclusion on the National Priority List (NPL)
based on a hazard ranking score of 37.3. Supporting its recommendation for listing, the US EPA
stated “the Army identified a number of potentially contaminated areas, including an uniined
13-acre landfill in the west-central portion of the depot, where solid waste and incinerator ash were
disposed of intermittently for 30 years during 1941-79; two incinerator pits adjacent to the landfill,
where refuse was burned at least once a week during 1941-74; a 90-acre open burning/detonation
area in the northwest portion of the depot, where explosives and related wastes have been burned
and detonated during the past 30 years: and the APE-11236 Deactivation Furnace in the east-central
portion of the depot, where small arms are destroyed.” The US EPA’s recommendation was
approved on August 30, 1990. and SEDA was listed in Group 14 on the Federal Section of the
NPL.

1.4 BASE REALIGNMENT AND CLOSURE (BRAC)

The major portion of SEDA was approved for the 1995 Base Realignment and Closure (BRAC) list
in October of 1995. The mission closure date for the facility was scheduled for September 30,
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199G, with an installation closure date of September 30, 2000. A small enclave at SEDA has
remained open after 2000, and is being used to store hazardous materials and ores.

Woodward-Clyde Federal Services was retained to prepare an Environmental Baseline Survey for
SEDA. Under this process, Woodward-Clyde was charged with the initial classification of discrete
areas of the depot into one of seven standard environmental condition of property area types
consistent with the Community Environmental Response Facilitation Act (CERFA — Public Law
102-426), which amends Section 120 of CERCLA. The resuits of Woodward-Clyde’s effort were
documented in the U.S. Army Base Realignment and Closure 95 Program Report that was issued
on Qctober 30, 1996. This report served as part of the basis for subsequent decisions made
regarding land use.

In accordance with the requirements of the BRAC process, the Seneca County Board of
Supervisors established, in October 1995, the Seneca Army Depot Local Redevelopment
Authority (LRA). The primary responsibility assigned to the LRA is to plan and oversee the
redevelopment of the Depot. The Reuse Plan and Implementation Strategy for Seneca Army
Depot was adopted by the LRA and approved by the Seneca County Board of Supervisors on
October 22, 1996. Under this plan and subsequent amendment, areas within the Depot were

classified according to their most likely future use. These areas currently include:

+ housing;

« institutional:

» industrial;

» warehousing:

» conservation/recreational land:

« an area designated for a future prison;

» an area for an airfield, special events, institutional. and training; and

« an area to be transferred from one federal entity to another (i.e., an area for the existing
navigational LORAN transmitter).

The currently recommended future land use for SEADs-59 and 71 is Planned Industrial

Development.
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1.5 SOLID WASTE MANAGEMENT UNIT CLASSIFICATION

As mandated by the EPA Region Il and by NYSDEC, the U.S. Amy Corps of Engineers
commissioned the "Solid Waste Management Unit Classification Report" at SEDA (ERCE 1991).
This report was finalized by Parsons on June 10, 1994. The goals of this work was to evaluate the
effects of past solid waste management practices at identified SWMUs and to classify cach SWMU
as an area where "No Action is Required" or as an "Area of Concern" where additional
investigations and studies were required. Areas of Concern include both (a) SWMUs where
releases of hazardous substances may have occurred and (b) locations where there has been a threat
of a release into the environment of a hazardous substance or constituent (including radionuclides).
AQCs included former spill areas, landfills, surface impoundments, waste piles, land treatment
units, transfer stations, wastewater treatment units, incinerators, container storage areas, scrap
yards, cesspools and tanks with associated piping that are known to have caused a release into the
environment or whose integrity has not been verified.

A total of 69 SWMUs and AOCs were originally identified in the ERCE SWMU Classification
Report. Following the completion of the ERCE report, three additional SWMUs were added by the
Army, bringing the total number of SWMUs listed at SEDA to 72,

A recommended classification for all SWMUs was presented in the final SWMU Classification
Report (Parsons, 1994). At this time, the Army identified 24 of the original SWMUs as sites that
required *no further action” based on existing information. Furthermore, 13 other SWMUs were
designated as High Priority sites; 3 were designated as Moderate Priority sites; 11 were designated

as Moderately Low Priority sites: and 21 were designated as Low Priority sites.

The Army identified additional sites, unknown at the time of the SWMU Classification Report, as

part of the Environmental Baseline Survev conducted in 1998. These sites have not received a
SWMU classification.

In response to the BRAC closure process, the Army has refocused its efforts and is investigating
and evaluating sites that are located within parcels that have the greatest reuse potential under the
BRAC future land use designation. This effort encourages the reuse of the facility through land
transfer or lease prior to the end of the military mission at the Depot. The Army will still continue
to close sites after the military mission is complete.

piipitiprojecisisenecais 397 leccidecisiondoc\drafiMtex fisect 1¢.doc June 2001
Page 1-8



Seneca Army Depot Activity Draf Decision Document — SEAD-59/71

20 SITE CHARACTERIZATION

2.1 BASE DESCRIPTION AND HISTORY

This section provides a brief overview of SEDA and the conditions at the Fill Area West of
Building 135 (SEAD-59) and the Alleged Paint Disposal Area (SEAD-71). The sites were
evaluated in 1994 as part of an Army effort to determine the conditions at several SWMUSs that
were considered to potentially pose a threat to human health and the environment. A more detailed
discussion can be foeund in the Draft Final Project Scoping Plan for Performing a CERCLA
Remedial Investigation / Feasibility Study (RI/FS) at the Fill Area West of Building 135 (SEAD-59),
and the Alleged Paint Disposal Area (SEAD-71), February 1997, as well as the Expanded Site
Inspection - Seven Low Priority AOCs SEADs 60, 62, 63, 64 (A,B,C, and D), 67, 70, and 71,
April 1995, and Expanded Site Inspection - Eight Moderately Low Priority AOCs SEADs 5, 9, 12
{A and B), 43, 56, 69, 44 (4 and B), 50, 58, and 59, December 1995, and Draff Phase I Remedial
Investigation (RI) at the Fill Area West of Building 135 (SEAD-39), and the Alleged Paint
Disposal Area (SEAD-71), July 1998,

SEAD-59 (Filt Area West of Building 135) is located in the east-central portion of SEDA
(Figure 2-1). The site encompasses an area afong both sides of an unnamed dirt road which is
the access road to Building 311 and runs perpendicular to the south side of Administration
Avenue terminating at Building 311 (Figure 2-2). SEAD-59 is comprised of two areas, one area
focated north of the access road to Building 311 and one area located to the south of the road.
Each area is characterized by different topography with the area to south of the road being
relatively flat and sloping gently to the west and the area to the north of the road containing a fill
area witl approximately 10 feet of relief.

The entire western border of the site is defined by a north-south trending drainage ditch. A
drainage swale which flows east to west, parallels the railroad tracks which form the northern
boundary of SEAD-59. At the northwestern corner of the site, the drainage swale turns to the
north and flows under the railroad tracks. Drainage ditches are also located on each side of the
access road to Building 311 and flow from east to west into the drainage ditch in the western
portion of the site.

Surface water flow from precipitation events is controlled by local topography. Surface water
flow in this area is to the west and it is likely to be captured by the north-south trending drainage
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swale located in the western portion of the site and by the drainage ditch which parallels the
south side of the access road. This ditch also drains SEAD-5, which is located just to the east of
SEAD-59. The groundwater flow direction is primarily southwest across SEAD-59.

SEAD-59 was used for the disposal of construction debris and oily sludges. SEDA personnel
have indicated that there may be a large quantity of miscellaneous "roads and grounds" waste
buried at the site. It is not known when the disposal took place.

SEAD-71 (Alleged Paint Disposal Area) is located in the east-central portion of SEDA (Figure
2-1). The site is located approximately 200 feet west of 4th Avenue near Buildings 127 and 114
(Figure 2-3). The entire site is approximately 350 feet by 100 feet and bounded on the north and
south by railroad tracks serving Buildings 114 and 127. A chain-link fence borders the east side
of the site.

Surface water flow from precipitation events is controlled by local topography, although the
topography is relatively flat, gently sloping to the southwest. There are no sustained surface
water bodies on-site. In the fenced storage area located in the eastern half of the site, the area is
covered with asphalt, which provides an impermeable surface resulting in an increased amount
of surface water runoff from the site. The groundwater flow direction in the till/weathered shale
aquifer on the site is to the west-southwest.

It is rumored that paints and/or solvents were disposed of in burial pits at SEAD-71. It is not
known what other activities occurred here. No dates of disposal are available nor is there any
inforination on the number of suspected disposal pits.

2.2 GEOLOGIC/HYDROGEOLOGICAL SETTING

Regional Geology

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, timestones and dolostones. Figure 2-4 shows the regional geclogy of Seneca
County. In the vicinity of SEDA, Devonian age (385 million years bp) rocks of the Harnilton group
are monociinally folded and dip gently to the south. No evidence of faulting or folding is present.
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The Hamilton Group is Figure2-5a sequence of limestones, calcareous shales, siltstones, and
sandstones.

These rocks were deposited in a shallow inland sea at the north end of the Appalachian Basin
(Gray, 1991). Terrigenous sediments from topographic highs associated with the Arcadian
landmass of Western New England, eastern New York and Pennsylvania were transported to the
west across a marine shelf (Gray, 1991). These sediments were deposited in a northeast-southwest
trending trough whose central axis was near what is now the Finger Lakes (Gray, 1991).

The Hamilton Group, 600 to 1,500 feet thick, is divided into four formations. They are, from oldest
to voungest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The western
portion of SEDA is generally located in the Ludlowville Formation while the eastern portion is
focated in the younger Moscow Formation. The Ludlowville and Moscow formations are
characterized by gray, calcareous shales and mudstones and thin limestones with numerous zones
of abundant invertebrate fossils that form geographically widespread encrinites, coral-rich layers,
and complex shell beds, The Ludlowville Formation is known to contain brachiopods, bivalves,
trilobites, corals and bryozoans (Gray, 1991). In contrast, the jower two formations (Skaneateles
and Marcellus) consist largely of black and dark gray sparsely fossiliferous shales (Brett et al.,
1991). Locally, the shale is soft, gray. and fissile. Figure 2-5 displays the stratigraphic section of
Paleozoic rocks of Central New York. The shale is extensively jointed and weathered at the contact
with overlying tills, Joint spacings are 1 inch to 4 feet in surface exposures. Prominent joint
directions are N 609 E. N 300 W, and N 2090 E, with the joints being primarily vertical. Corings
performed on the upper 5 to 8 feet of the bedrock revealed low Rock Quality Designations (RQD's),
i.e.. less than 5 percent with almost 100 percent recovery (Metcalf & Eddy, 1989), suggesting a
high degree of weathering.

Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie the shales. Figure 2-6,
the physiography of Seneca County, presents an overview of the subsurface sediments present in
the area. The site is shown on as lying on the western edge of a large glacial till plain between
Seneca Lake and Cayuga Lake. The till matrix, the result of glaciation, varies locally but generally
consists of horizons of unsorted silt, clay, sand, and gravel. The soils at the site contain varying
amounts of inorganic clays, inorganic silts, and silty sands. In the central and eastern portions of
SEDA, the till is thin and bedrock is exposed or within 3 feet of the surface. The thickness of the
glacial till deposits at SEDA generally ranges from 1 to 15 feet.
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Darien silt-loam soils, 0 to 18 inches thick, have developed over Wisconsin age glacial tills. These
soils are developed on glacial till where they overlie the shale. In general, the topographic relief
associated with these soils is from 3 to 8 percent. Figure 2-7 presents the U.S. Department of
Agriculture (USDA) General Soil map for Seneca County.

Regional background elemental concentrations for soils from the Finger Lakes area of New York
State are not available. However, elemental concentrations for soils from the eastern United States
and in particular, New York State are available. Table 2.2-1 cites data on the eastern United States
from a United States Geological Survey (USGS) professional paper (Shacklette and Boerngen,
1984) and data on the New York State soils from a NYSDEC report.

Regionat Hydrology/Hydrogeology

Regionally, four distinct hydrologic units have been identified within Seneca County (Mozola A.J.,
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.

Approximately 95 percent of the wells in the county are used for domestic or farm supply and the
average daily withdrawal is approximately 500 gallons, an average rate of 0.35 gallons per minute
{gpm). About five percent of the wells in the county are used for commercial, industrial, or
municipal purposes. Seneca Falls and Waterloo, the two largest communities in the county. are in
the hydrogeologic region which is most favorable for the development of a groundwater supply.
However, because the hardness of the groundwater is objectionable to the industrial and
commercial establishments operating within the villages. both villages utilize surface water
(Cayuga Lake and Seneca River, respectively} as their municipal supplies. The villages of Ovid
and Interlaken, both of which are without substantial industrial establishments, utilize groundwater
as their public water supplies. Ovid obtains its supply from two shallow gravel-packed wells, and
Interlaken is served by a developed seepage-spring area.

Regionaliy, the water fable aquifer of the unconsolidated surficial glacial deposits of the region
would be expected to flow in a direction consistent with the ground surface elevations. Geologic
cross-sections from Seneca Lake and Cayuga Lake have been constructed by the State of New
York, (Mozota, 1951, and Crain, 1974). This information suggests that a groundwater divide exists
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Table 2.2-1

04/21/2001

Background Concentrations of Elements in Soils of the
Eastern United States with Specific Data for New York State

Element

Aluminum

Arsenic

Barium

g Be_r.\'llil]m

Cadmium

Calcium

Chromium
Cobalt

Caopper

Iron

Lead

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Concentration

Range (mg/kg)

7.000 - 100.000
1.000 - 25.000
<0.1-73
3-12
<{.1-6.5
10 - 1.500
15 - 600
250 -350
1-7
0-1,75
0-09
Not Available
0.0001-1.0
100 - 280,000
130 - 35.000
150 - 5.000
2.900 - 6,500
1-1.000
1.5-40
1.5-25
<03-70
2.5-60
LI HE
<1-700
<]1-15
100 - 100.000
17.000 - 25.0G0
>10-300
- 125

H:'eng'seneca's5971eec'\decisiondoc tables bceseuss. WK

Geographic
Location
Eastern U.S. (2}
Albany Area (1)
Eastern U.S. (2)
New York State (1)
Albany Area (1)
Eastern U.S. (2)
New York State (1)
Albany Area (1)
Eastern U.S. (2)
New York State (1)
Albany Area (1)
Eastern U.S. (2)
No Region Specified (1)
Eastern U.5. (2)
New York State (1)
Albany Area (1)
Albany Area (1)
Eastern U.S. (2)
New York State (1)

__Albany Area (1)
Eastern U.S. (2)
New York State (1)
Albany Area (1)
Eastern U.S. (2)
Albany Area (1)
Eastern U.S. (2)
Albany Area (1)
Eastern U.S. (2)
Albany Area (1)
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Table 2.2-1

Background Concentrations of Elements in Soils of the
Eastern United States with Specific Data for New York State

SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Element Concentration Geographic
Range (mg/kg) Location
Magnesium 50 - 50,000 Eastern U.5. (2)
2.500 - 6.000 New York State (1)
- 1.700 - 4.000 Albany Area (1)
Manganese >2-7.000 Eastern U.S. (2)
50 - 5.000 New York State (1)
B 400-600 Albany Area (1)
Mercury 0.01-34 Eastern U.S. (2)
: \ 0.042-0066 ~  Albany Area (1)
Nickel <5-700 Eastern U.S. (2)
19.5 (mean) New York State (1) (no
- NP, N ~ range available)
Potassium 50 - 37,000 Eastern U.5, (2)
4751175 New York State (1)
Selenium >0.1-39 Eastern U.S. (2}
B Not Available
Sedium 500 - 50.000 Eastern U.S. (2)
Not Available )
Vanadium >7-300 Eastern U.S. (2)
_ Not Available
Zing >5-2900 Eastern .S, (2)
37-60 Albany Area (1}

Notes:

1. (1) Source; McGovern, Carol E., Background Concentrations of 20 Elements in Soils with Special Regard for
New York State. Wildlife Resources Center. New York Department of Environmental Conservation. Delmar.
New York 12054, No Date.

2. (2) Source: Shacklette, H.T. and Boerngen. J.G., 1984. Element Concentrations in Soils and Other Surficial
Materials of the Conterminous United States. U.S.G.S. Prof Paper 1270, Washington.

. The data are for areas where surficial materials are thought to be uncontaminated. undisturbed. or areas far from

Lad

pollution sources.
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approximately half way between the two finger lakes. SEDA is located on the western slope of this
divide and therefore regional groundwater flow is expected to be primarily westward toward
Seneca Lake.

A substantial amount of information concerning the hydrogeology of the area has been compiled by
the State of New York, (Mozola, 1951). No other recent state sponsored hydrogeological report is
available for review. This report has been reviewed in order to better understand the hydrogeology
of the area surrounding SEDA. The data indicates that within a four-mile radius of the site a
number of wells exist from which geologic and hydrogeologic information has been obtained. This
information includes: (1) the depth; (2) the yield; and (3) the geological strata the wells were
drilted through. Although the information was compiled in the 1950s, these data are useful in
providing an understanding and characterization of the aquifers present within the area surrounding
SEDA. A review of this information suggests that three geologic units have been used to produce
water for both domestic and agricultural purposes. These units include: (1) a bedrock aquifer,
which in this area is predominantly shale; (2) an overburden aquifer, which includes Pleistocene
deposits (glacial till); and (3) a deep aquifer present within beds of limestone in the underlying
shale, The occurrence of water derived from limestone is considered to be unusual for this area and
is more commonplace to the north of SEDA, The limestone aquifer in this area is between 100 and
700 feet deep. As of 1957, twenty-five wells utilized water from the shale aquifer, six wells tapped
the overburden aquifer. and one used the deep limestone as a source of water.

For the six wells that utilized groundwater extracted from the overburden, the average yield was
approximately 7.5 gpm. The average depth of these wells were 36 feet. The geologic material
which comprises this aquifer is generaliv Pleistocene till, with the exception of one weli located
northeast of the site. This well penetrates an outwash sand and gravel deposit. The yields from the
five overburden wells ranged from 4 to 15 gpm. The well [ocated in the outwash sand and gravel
deposit, drilled to 60 feet, yielded only 5 gpm. A 20-foot hand dug well, located southeasterly of
the outwash well, yielded 10 gpm.

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 Hamilton group. the average yields, (which are less than 15 gpm), are
consistent with what would be expected for shales {(LaSala, 1968). The deeper portions of the
bedrock, (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 solution on the Onondaga limestone which is at
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the base of the Hamilton Group., Based on well yield data, the degree of solution is affected by the
type and thickness of overlying material (Mozofa, 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.

Local Geolagy

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

The general Unified Soil Classification System (USCS) description of the till on-site is as follows:
Clay-silt. brown; slightly plastic, small percentage of fine to medium sand, small percentage of fine
to coarse gravel-sized gray shale clasts, dense and mostly dry in place, till, (ML). Grain size
analyses performed by Metcalf & Eddy (1989) on glacia! tiil samples collected during the
installation of monitoring wells at SEDA show a wide distribution of grain sizes. The glacial tills
have a high percentage of silt and clay with trace amounts of fine gravel. Another study, conducted
at the same site by the United States Army Environmental Hygiene Agency (USAEHA) determined
the porosities of 5 gray-brown silly clay (i.e., till) samples. These ranged from 34.0 percent to 44.2
percent with an average of 37.3 percent (USAEHA Hazardous Waste Study No. 37-26-0479-85),

Darian silt-loam soils, 0 to 18 inches thick, have developed over the till, however, in sotne
locations. the agricultural soils have been eroded away and the till is exposed at the surface. The
surficial soils are poorly drained and have a silt clay loam and clay subsoil. In general, the
topographic relief associated with these soils is from 3 to 8%. A zone of gray weathered shale of
variable thickness is present below the till in almost all locations drilled at SEDA. This zone is
characterized by fissile shale with a large amount of brown interstitial silt and clay.
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The bedrock undertying the site is composed of the Ludlowville Formation of the Devonian age
Hamilton Group. Merin (1992) also cites three prominent vertical joint directions of northeast,
north-northwest, and east-northeast in outcrops of the Genesse Formation 30 miles southeast of
SEDA near Ithaca, New York. Three predominant joint directions, N6OOE, N300W, and N20°E
are present within this unit (Mozola, 1952). These joints are primarily vertical. The Hamilton
Group is a gray-black, calcareous shale that is fissile and exhibits parting (or separation) along
bedding planes.

Table C-1 in Appendix C presents the local background metal concentrations for soils in the SEDA

darea.

Local Hvdrology/Hvdrogeology

Surface drainage from SEDA flows to four creeks. In the southern portion of the depot, the surface
drainage flows through ditches and streams into Indian and Silver Creeks. These creeks then flow
into Seneca Lake just south of the SEDA airfield. The central part and administration area of
SEDA drain into Kendaia Creek. Kendaia Creek discharges into Seneca Lake near the Lake
Housing Area. The majority of the northwestern and north-central portion of SEDA drain into
Reeder Creek. The northeastern portion of the depot, which includes a marshy area called the Duck
Ponds, drains into Kendaia Creek and then flows north into the Cayuga-Seneca Canal and to
Cayuga Lake.

Characterization of the local hydrogeology is based upon hydrogeological information obtained
from previous site investigations. USATHAMA (1989) conducted single-well aquifer tests (slug
tests) in the Ash Landfill area to estimate the hydraulic conductivity of the water-bearing materials
underlying the site. The slug tests were performed on five shallow groundwater monitor wells (PT-
11, PT-12, PT-15, PT-21 and PT-23) screened in the overburden and upper (weathered) portion of
the bedrock. Slug test data were analyzed according to the method developed by Bouwer and Rice
(1976). The hydraulic conductivity values generated from the slug test analysis were used in
conjunction with an estimate of soil porosity and the calculated groundwater flow gradient to
develop an estimate for the average groundwater flow rate at the Ash Landfill site. Excluding PT-
21, which had an unusually low hydraufic conductivity value of 5.87 x 10-11 centimeters per
second {(cm/sec) (1.66 x 10-7 fi/day), the average hydraulic conductivity, as determined by the slug
test analysis. was 2.06 x 10-% cmn/sec (0.587 ft/day). Typical tight clay soils have hydraulic
conductivity values that range from 3.53 x 10-3 to 3.53 x 10-8 cm/sec (Davis, 1969),
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The effective porosity of the aquifer at the Ash Landfill site was estimated by [CF to be 11 percent.
The average linear velocity of groundwater flow, calculated by ICF, Inc. using Darcy's law,
between PT-17 and PT-18 is 2.2 x 10-7 ft/sec, 1.9 x 10-2 ft/day or, 6.9 feet per year (ft/yr) based on
a hydraulic conductivity of 3.3 x 10-3 cm/sec (9.33 x 10-2 ft/day).

Data from the Ash Landfill site quarterly groundwater monitoring program and previous field
investigations indicate that the saturated thickness of the till/weathered shale overburden aquifer is
variable, generally ranging between | and 8.5 feet. However, the aquifer thickness appears to be
influenced by the hydrologic cycle and some monitoring wells dry up completely during portions of
the year. Based upon a review of two years of data, the variations of the water table elevations are
likely a seasonal phenomenon. The overburden aquifer is thickest during the spring recharge
months and thinnest during the summer and early fall. During late fall and early winter, the
saturated thickness increases. This cycle of variations in the aquifer thickness appears to be
consistent with what would be expected based upon an understanding of the hydrologic cycle.
Although rainfall is fairly consistent at SEDA. averaging approximately 3 inches per month,
evapotranspiration is a likely reason for the large fluctuations observed in the saturated thickness of
tite over-burden aquifer,

On-site hydraulic conductivity determinations were performed by M&E (1989) on monitoring
wells MW-8 through MW-17 at the Open Burning Grounds. These wells are all screened within
the glacial till unit. The data were analvzed according to a procedure described by Hvorslev
(1951). The average hydraulic conductivity measured for the ten monitoring wells was 5.0x10-1
f/day (1.8x10"4 cim/sec). The hydraulic conductivities ranged from 2.02 x 10-2 ft/day (7.06x10-6
cm/sec) to 1.47 fvday (5.19x10-4 cm/sec). These hydraulic conductivity measurements were
within an order of magnitude agreement with previous resuits reported by O'Brien and Gere (1984),
O'Brien and Gere determined the average hydraulic conductivity of the till material to be
approximately 2.8x10-! ft/day (9.9x10-5cm/sec). A comparison of the measured values with the
typical range of hydraulic conductivities for giacial tills indicates that the glacial till at the site is at
the more permeable end of typical glacial till values.

Soils samples were collected during the 1984 U.S. Army Environmental Hygiene Agency
(USAEHA) Phase IV investigation of the Open Burning Grounds to characterize the permeability
of the burning pad soils. Soil permeabilities were measured by recompacting the soil in a mold to
95% standard proctor density. The average permeability for 5 measurements was 1.01x10-3 ft/day
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(3.56x10-7 cm/sec). The typical range for glacial tills, described by Freeze and Cherry (1979), is
between 3x10~1 ft/day (1x] 0-4 cm/sec) and 3x10-7 ft/day (1x10-10 cm/sec).

2.3 ARFEA METEOROLOGY

Table 2.3-1 summarizes climatological data for the SEDA area. The nearest source of
climatological data is the Aurora Research Farm located approximately 10 miles east of the site
which provided precipitation and temperature measurements. Meteorological data collected from
1965 to 1974 at Hancock International Airport in Syracuse, New York, were used in preparation of
the wind rose. The airport is located approximately 60 miles northeast of SEDA, and is
representative of wind patterns at SEDA. The wind rose is presented in Figure 2-8,

A cool climate exists at SEDA with temperatures ranging from an average of 23°F in January to
69°F in July. Marked temperature differences are found between daytime highs and nighttime lows
during the summer and portions of the transitional seasons. Precipitation is well-distributed,
averaging approximately 3 inches per month (Figure 2-9). This precipitation is derived principally
from cyclonic storms which pass from the interior of the county through the St. Lawrence Valley.
Lakes Seneca, Cayuga and Ontario provide a significant amount of the winter precipitation and
moderate the local climate. The annual average snowfall is approximately 100 inches. Wind
velocities are moderate, but during the winter months there are numerous days with sufficient
winds to cause blowing and drifting snow. The most frequently occurring wind directions are
westerly and west-southwesterly.

As Table 2.3-1 shows, temperature tends to be highest from June through September. Precipitation
and relative humidity tend to be rather high throughout the year. The months with the most amount
of sunshine are June through September. Mixing heights tend to be lowest in the summer and
during the morning hours. Wind speeds also tend to be lower during the morning, which suggests
that dispersion will often be reduced at those times, particularly during the summer. No
episode-days are expected to occur with low mixing heights (less than 500 m) and light wind
speeds (less than or equal to 2 m/s}.

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York
(approximately 10 miles east of the site) for the period (1957-1991) were obtained from the
Northeast Regional Climate Center at Cornell University. The maximum 24-hour precipitation

measured at this station during this period was 3.91 inches on September 26, 1975. The reported
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Maonth
Maximum
Jamuary 309
IF'ebruary 324
March 40.6
April 54.9
May 6h.|
June 761
July 507
Aupusl 78.8
September 721
October 612
November 47.1
December ¥5.l
Annual 56.3
PPeriod

Morning (Winter)
Maorning (Spring)
Muorning (Summer)
Maorning (Autumn)
Maorning (Annual)
Allernoon { Winter)
Alternoon (Spring)
Allernoon (Summer)
Alternoon (Autumn)
Afternoon {Annoal)

Notes:

1} Climate of New York Climatography of the United States No. 60. National Oceanic and Atmospheric Administration, June 1982 Data for lthaca Comnell University. NY.

Table 2.3-1

Climatological Data for Seneca Army Depot Activity
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Height (2). m
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300
600
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1600
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1300
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320 243
44.8 2.86
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6.0 3.7
6.0 346
67.0 3.IR8
a7 2495
0.3 2.80
303 315
278 257
46.3 3433
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SEAD-4 Remedial Investigation
Seneca Army Depot Activity

Mean Precip-

Mean Relative Percent Mean Number ol Days (4)

[Humidity {%) Sunshine Clear  Partly Cloudy  Cloudy
70 33 3 7 21
70 30 3 h 19
70 30 4 7 20
70 a0 6 ] 17
70 i 50 6 1) 15
70 i 60 | 8 10 12
70 i 60 - 3 10
70 60 8 11 12
70 | 60 7 1 12
70 i 50 ! 7 8 16
70 | 30 . o 22
70 i 30 2 5 2
70 S0 64 10} 200

Mean Annual Pan LEvaporation (3). inches © - 35
Muean Annual Lake Evaporation (3), inches : 28

Number of episodes lasting more than 2 days (2). (No. of ¢pisode-days) -
Mixing Height < 500 m_ wind speed <2 m/s . 0(0)
Mixing Height < 1000 m. wind speed < 2 mfs . 0{0)

Number of episodes lasting more than 3 days (2). (No. of episode-days)
Mixing Height < 300 m. wind specd <4 m/fs: (D)

2) Mixing Ileights, Wind Speeds. and Potential for Urban Air Pollution throughout the Contiguous United States. George C. Helzworth, Jan. 1972
33 Climate Atlas of the United States. LS, Department of Commeree, 1983,
4y Climate of New York Climatographiy of the United States No, 60, National Oceanic and Almospheric Administration, June 1982, Data for Syracuse. NY.
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mean annual pan evaporation was 35 inches, and annual lake evaporation was a reported 28 inches.
An independent value of 27 inches for mean annual evaporation from open water surfaces was
estimated from an isopleth presented in Water Atias of the United States (Water Information
Center, 1973).

Information on the frequency of inversion episodes for a number of National Weather Service
stations ts summarized in Mixing Heights, Wind Speeds, and Potential for Urban Air Pollution
Throughout the Contiguous United States (George C. Holzworth, US EPA, 1972). The closest
stations for which inversion information is available are in Albany, New York, and Buffalo, New
York. The Buffalo station is nearer to SEDA but almost certainly exhibits influences from Lake
Erie. These influences would not be expected to be as noticeable at SEDA.

SEDA is located in the Genesse-Finger Lakes Air Quality Control Region (AQCR). The AQCR is
designated as non-attainment for ozone and attainment or unclassified for all other criteria
poilutants. Data for the existing air quality in the area which surrounds the SEDA, cannot be
obtained since the nearest state air quality stations are 40 to 50 miles away from the army depot,
(Rochester of Monroe County or Syracuse of Onondaga County), and is not representative of the
conditions at SEDA. A review of the data for Rochester, which is in the same AQCR as the SEDA,
indicates that all monitored pollutants (sulfur dioxide, particulates, carbon monoxide, lead, and
ozone) are below state and federal limits, with the exception of ozone. In 1987, the maximum
ozone concentration observed in Rochester was 0,127 ppm: however, this value is not
representative of the SEDA area which is a more rural environment.

24 LAND USE

The SEDA is situated between Seneca Lake and Cayuga Lake and encompasses portions of
Romulus and Varick Townships. Land use in this region of New York is largely agricultural, with
some forestry and public land (school, recreational and state parks). The most recent land use report
is that issued by Cornell University (Cornell 1967). This report classifies in further detail land uses
and environments of this region. Agricultural land use is categorized as inactive and active use.

Inactive agricultural land consists of land committed to eventual forest regeneration, land waiting to
be developed, or land presently under construction. Active agricultural land surrounding SEDA

consists largely of cropland and cropland pasture.
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Forest land adjacent to SEDA is primarily under regeneration with sporadic occurrence of mature
forestry. Public and semi-public land use surrounding and within the vicinity of SEDA is Sampson
State Park, Willard Psychiatric Center, and Central School (at the Town of Romulus). Sampson
State Park entails approximately 1,853 acres of land and includes a boat ramp on Seneca Lake.
Historically, Varick and Romulus Townships within Seneca County developed as an agricultural
center supporting a rural population. However, increased population occurred in 1941 due to the
opening of SEDA. Population has progressed since then largely due to the increased emphasis on
promoting tourism and recreation in this area.

The total area of SEDA is 10,587 acres, of which 8,382 are designated storage areas for
ammunition, storage and warehouse, and open storage and warehouse. Land use at the depot is
controlled by the facility mission. The entire facility has restricted access and is surrounded by
chain-link fencing topped with barbed wire. The depot has a roadway network consisting of paved
macadam, concrete, and gravel roads totaling approximately 141 miles,

Land use is divided into three categories at the depot. The Main Post accounts for 9,832 acres and
consists of an exclusion area containing partially buried, reinforced concrete igloos, general storage
magazines, and warehouses. The cantonment areas of the facility consist of the North and South
Posts. The North Post, at the north end of the Main Post, includes troop housing, troop suppori, and
community services. The South Post is located in the southeast portion of the facility near Route 96
and is a developed area containing warehouses, administration buildings, quarters, and community
services.

The intended land use plan for SEAD-59 and 71 is represented in Figure 2-10. A property transfer
by the Army, according to CERCLA, Sections 120 (h)(1).(2), and (3), requires that the prospective
owner must be notified that hazardous substances were possibly stored on the parcel, including the
quantity and type of the substances that were stored. Under CERCLA, the content of the deed must
include a covenant warranting that all remedial actions necessary to protect human health and the
environment with respect to any such hazardous substances remaining on the property have been
taken before the date of the transfer. In addition, Section 30 of the IAG requires that the Army
notify the EPA and NYSDEC at least 90 days prior to any transfer. The Army shall ensure that all
response actions undertaken will not be impeded or impaired by the transfer of the property.
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2.5 SITE-SPECIFIC GEOLOGY
2.5.1 SEAD-59

Determination of the site geology was based on the drilling program conducted for the ESI at
SEAD-59. This program included 5 soil borings and 3 monitoring wells which were drilled to a
maximum depth of 20 feet below ground surface. Based on the results of the drilling program,
fill material, till, weathered dark gray shale, and competent gray-black shale are the four major
geologic units present on-site. At most of the boring locations very little topsoil was present.
Several of the borings were drilled on a gravel surface, and no topsoil was encountered at these

locations.

Fill material was encountered in the seven borings located within the fill area north of the access
road. The borings in which fill was not encountered were the two downgradient monitoring well
locations, MW59-1 and MW59-2. The fill was lithologically similar to the till in that it was
characterized as silt with minor components of sand and shale fragments, but was different from
the till in color, which tended to be gray brown or tan, and by the presence of gravel, asphait,
wood and other organic material. The fill was fond up to a depth of 10.5 feet.

The till was characterized as light brown in color and composed of silt, very fine sand, and clay,
with minor components of gray-black shale fragments. Larger shale fragments (rip-up clasts)
were observed at some locations at the top of the weathered shale. The thickness of the till
ranged from 3.1 to 8.6 feet.

The weathered shale that forms the transition between till and competent shale was encountered
at five of the nine boring locations. At boring focations MW59-3 and SB59-2, the contact
between till and weathered shale was distinct. At the remaining three boring locations the
weathered shale interval was comprised of weathered shale interbedded with till. Competent
gray-black shale was observed at MW59-3 and SB59-1 at 8.0 and 10.5 feet below grade,
respectively. At the remainder of the boring locations (SB59-3A and SB59-5 excepted), bedrock
was inferred from the point of auger or spoon refusal at depths ranging from 9.5 to 20.5 feet
below grade.
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2.5.2 SEAD-71

Determination of the site geology was based on the results of the subsurface exploration program
conducted for the ESI at SEAD-7]. This program included three soil borings, which were
completed as monitoring wells, and two test pits, The soil borings were drilled to a maximum
depth of 9.4 feet below ground surface and the test pits were excavated to a maximum depth of
5.7 feet.

Based on the results of the subsurface exploration program, til}, calcareous weathered shale, and
competent shale are the three major types of geologic materials present on-site. The till in the
storage area was characterized as olive gray clay with little silt, very fine sand, and shale
fragments (up to 1 inch in diameter) and ranged in thickness between 4.7 and 7.8 feet. In the
southern section of the storage area, the till consisted of light brown silt with little clay and trace
amounis of shale fragments (up to 1 inch in diameter). Large shale fragments (rip-up clasts)
were observed at or near the till/weathered shale contact at all soil boring locations. In the
western half of the site, the till consisted of olive gray silt and was found to be approximately 4
feet thick,

The weathered shale that forms the transition between the till and competent shale was
encountered at all soil boring and test pit locations, The depth of the weathered shale ranged
from 4.7 to 8.3 feet below ground surface. Competent, calcareous gray shale was encountered at
depths between 5.2 and 9.4 feet below ground surface.

2.6 SITE-SPECIFIC HYDROLOGY AND HYDROGEOLOGY
2.6.1 SEAD-59

SEAD-59 is comprised of two areas, one area located north of the access road te Building 311
and one area located to the south of the road. Each area is characterized by different topography
with the area to south of the road being relatively flat and sioping gently to the west and the area
to the north of the road containing a fill area with approximately 10 feet of relief.

Surface water flow from precipitation events is controlled by local topography. The area to the
south of the access road slopes gently to the west, Surface water flow in this area is to the west
and it is likely to be captured by the north-south trending drainage swale located in the western
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portion of the site and by the drainage ditch which parallels the south side of the access road.
This ditch also drains SEAD-5, which is located adjacent to SEAD-59 and to the east.

In the area north of the access road, a hill composed of fill material has approximately 10 feet of
vertical relief. To the west, the hill slopes steeply to the north-south trending drainage swale
which flows north and eventually flows under the railroad tracks north of the site. To the north,
the hill slopes to a sustained drainage ditch approximately two feet deep. This ditch originates
east of the site near Building 128 and flows west paralleling the railroad tracks and the northern
boundary of SEAD-59. At the northwestern corner of the site, the drainage swale flows north
under the railroad tracks. To the east, the hill slopes downward to a graded gravel surface used
for storing large equipment. Surface water from this area also drains into the northern drainage
swale, flowing along the northern boundary of the site, as described above. To the south, the hill
slopes to the access road which runs through the site. Surface water from this southern portion
of the hill drains into the drainage ditch which parallels the access road on the north side. This
drainage ditch flows west and intersects the north flowing drainage ditch in the western portion
of SEAD-59.

As part of the ES] program, three monitoring wells were installed at SEAD-59 and three wells
were installed at SEAD-5. SEAD-5 is located adjacent to SEAD-59 just east of the area south of
the access road. Based on the data collected during the ESI, the groundwater flow direction is

primnarily southwest across SEAD-59.
2.6.2 SEAD-71

Surface water flow from precipitation events is controlled by local topography, although there is
listle topographic relief on the site. There are no sustained surface water bodies on-site. In the
fenced storage area located in the eastern half of the site, the area is covered with asphalt, which
provides an impermeable surface resulting in an increased amount of surface water runoff from
the site. Based on topographic relief, surface water flow is to the southwest toward the SEDA
railroad tracks (to the south), which are topographically lower than the site.

As part of the ESI program, three monitoring wells were installed at SEAD-71. Based on the
data collected during the ESI, the groundwater flow direction in the till/weathered shale aquifer
on the site is to the west-southwest.

Yihosfs02\projectsipitiprojectsisenecals397 | eccidecisiondocidrafiuextisection2.doe June 2001
Page 2-17



Seneca Amny Depot Activily Drafi Decision Document — SEAD-59/71

2.7 CONTAMINATION ASSESSMENT

Geophysical surveys and test pits were performed during the ESI and RI to identify burial sites at
SEAD-59 and 71. Secil (surface, subsurface), soil gas, and groundwater were collected and
analyzed as part of the investigations (Figures 2-11 and 2-12). The results are presented in the
Draft Phase I Remedial Investigation (RI) SEAD-59 and SEAD-71, the ESI Report for Seven Low
Priority AOCs - SEADs 60, 62, 63, 64 (4, B, C, and D), 67, 70, and 71 (Parsons ES, 1995a) and the
Expanded Site Inspection - Eight Moderately Low Priority AOCs SEADs 5, 9, 12 (A and B), 43, 56,
69, 44 (A and B), 50, 58, and 59, December 1995. The following sections summarize the nature
and extent of contamination identified at these sites.

2.7.1 Soil Gas Survey

2.7.1.1 SEAD-59

A total of 241 soil gas points were sampled and analyzed during the Phase 1 Rl investigation at
SEAD-59. This sampling effort revealed one large area and four smaller areas of elevated total
volatile organic compounds (VOCs), as shown in Figures 2-11 and 2-13. The larger area of
elevated soil gas encompasses most of SEAD-59, extending from north of the unnamed dirt road to
the west of the 60,000 gallon oil storage tank, including the mounded fill area. The highest soil gas
hits were within the boundaries of the fill area. Maximum total VOC hits of greater than 10 ppmv
were observed at three separate focations within the fill area, The four smaller areas of elevated
soil gas containing VOCs were detected in an area southeast of the fill area, an area directly
southwest of the fill area, another area south of the fill area, and an additional area northwest of the
fill area.

2.7.1.2 SEAD-71
A soil gas survey has not been performed at SEAD-71.

2.7.2 Geophysics: Seismic Survey

2.7.2.1 SEAD-59

Four seismic refraction profiles were performed, during the ESI, on 4 lines positioned along each
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boundary line of SEAD-59. The seismic refraction profiles detected 5 to 10 feet of
unconsolidated overburden (1,050 to 1,730 ft/sec) overlying bedrock (10,500 ta 15,500 ft/sec).

Saturated overburden was not detected by the seismic survey due to limited thickness of the
saturated overburden. The elevations of the bedrock surface indicated that the bedrock sloped to
the west, generally following the surface topography. Based upon the results of the seismic
survey, the groundwater flow direction was also expected to be to the west, following the slope

of the bedrock surface,
2.7.2.2 SEAD-71

Four seismic refraction profiles were performed as part of the geophysical investigations for the
ESI on four lines positioned along each boundary line of the storage area in the eastern half of
SEAD-71. The seismic refraction profiles detected 6 to 9 feet of unconsolidated overburden
(1,125 to 1,500 ft./sec.) overlying bedrock (12.800 to 16,200 ft./sec.). Saturated overburden was
not detected by the seismic survey due to limited thickness of the saturated overburden. The
elevations of the bedrock surface indicated that the bedrock slopes to the west, generally
following the surface topography. Based on the results of the seismic survey. the groundwater
flow direction is also expected to be to the west, following the slope of the bedrock surface.

2.7.3 Geophysics: EM-31 Survey

2.7.3.1 SEAD-59

Electromagnetic (EM-31, EM-61) surveys were performed for the ESI and the Phase I RI at
SEAD-59 to delineate the limits of the landfill and to identify locations where metallic objects
were buried. Fill areas can generally be delineated since these areas contain metallic objects
which can be easily detected using electromagnetic techniques. Areas within the fill where
magnetic anomalies are prevalent also serve as a basis for performing test pit exploration,
especially when these areas coincide with elevated soil gas anomalies.

Figure 2-14 shows the EM-31 quadrature responses from the ESI, which is proportional to the
apparent ground conductivity. Several apparent ground conductivity anomalies were observed
in the northeastern portion of the EM grid which coincided with areas used for site access and
equipment storage. A large area of elevated ground conductivity, also located in the northeastern
portion of the EM grid, could be attributed to an increase in the clay content of the fill material,
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to the presence of dissolved solids in the groundwater, or to soil moisture. A north-south
trending lineament was detected near the western boundary of the EM grid and was correlated to
a drainage swale having a large quantity of clay sediment along its length.

Ten localized anomalies were identifted as a result of the EM-31 survey completed at SEAD-59.
Twao of the 10 localized anomalies were correlated to surface features: one was attributed to a
drainage culvert located under the railroad track along the northern boundary of the EM grid, and
the second was correlated to an area of surface debris located in the southwestern portion of the
EM grid. The sources of the remaining 8 Jocalized anomalies could not be attributed to surface
features.

The results of the in-phase response, which reflect the presence of buried ferrous objects, are
shown in Figure 2-15. Eight of the localized in-phase response anomalies are associated with
the eight apparent ground conductivity anomalies of unknown origin previously mentioned.
Several larger anomalies were identified in the northeastern quadrant of the EM grid and were
associated to cultural features. Although many anomalies were observed in both the apparent
ground conductivity and in-phase data, no clearly defined boundaries of the large fill area in the

northeastern portion of the EM grid could be determined based upon the geophysical results.

The restelts of the electromagnetic (EM-61) survey perforined for the Phase [ RI at SEAD-59 are
shown in Figures 2-11 and 2-13. Fifty-seven localized anomalies were identified as a result of
the EM-61 survey completed at SEAD-59. Eighteen of the 57 localized anomalies were
correlated to known surface features such as the dratnage culvert located under the railroad track
along the northern boundary of the EM grid. and the area of surface debris located in the
southwestern portion of the EM grid. The sources of the remaining 39 localized anomalies couid

not be attributed to surface features and are due to unknown buried sources.
2,7.3.2 SEAD-71

The EM-31 survey was performed for the ESI at SEAD-71 in the western half of the site to help
locate the burial pits. Figaure 2-16 shows the EM-31 quadrature response, which is proportional
to the apparent ground conductivity survey. Figure 2-17 shows the results of the in-phase
response, which reflects the presence of buried ferrous objects.

Interferences from many cuftural effects along the perimeter of the surveyed area complicated
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the interpretation of the data. A review of the EM-31 data from SEAD-7] revealed one area, in
the south central portion of the grid, where both the apparent conductivity and the in-phase
response decreased noticeably. One other area of increased apparent ground conductivity
measuretnents was detected along the west-central portion of the grid, however, an associated in-

phase response was not observed.

274 Geophysics: GPR Survey

2.7.4.1 SEAD-59

Ground penetrating radar (GPR) data were acquired for the ESI at SEAD-59 along profiles
spaced at 50-foot intervals. In addition, GPR data from two profiles were also collected over
distinct EM-31 anomalies to provide better characterization of the suspected metallic sources.
The GPR profiles revealed 17 locations where buried metallic objects were suspected. A small
disposal pit was also detected in the southeastern portion of the area investigated. Twelve of the
buried metallic object locations were situated within the suspected disposal area in the
northeastern quadrant of SEAD-59, Ten of the GPR anomaly locations were either situated over
a localized EM anomaly or within 15 feet of a localized EM anomaly.

GPR data were also acquired for the Phase I RI at SEAD-59 over each distinct EM-61 anomaly to
provide better characterization of the suspected metallic sources. Test pit locations were selected
based on GPR data indicating the strongest presence of disposal pits or debris.

2.7.4.2 SEAD-71

GPR data was acquired for the ESI at SEAD-71. The data from these surveys revealed an
underground utility line or conduit running northwest - southeast across the northeastern comer
of the storage compound. One area of anomalous subsurface reflections, typical of reflections
from metallic objects, was detected in the south-central portion of the storage compound. The
GPR survey conducted in the area west of the storage compound revealed five localized
anomalies and three zones with multiple anomalies. The source of these EM-31 and the GPR
anomalies was identifted during test pit excavations as construction debris composed of chain
link fencing, sheet metal, asphalt, and a crushed, yellow, twenty gallon drum. Weathered shale,
encountered at a depth of 5.5 feet, limited any further advancement of the excavation. There

were no readings above background levels (0 ppm of organic vapors and 10-15 micro rems per
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hour of radiation) during the excavations.
GPR data were also acquired for the Phase I Rl at SEAD-71 in the area depicted in Figure 2-12 to
provide better characterization of the suspected metallic sources. Test pit locations were selected

based on GPR data indicating the strongest presence of disposal pits or debris.

275 Test Pitting Program

2.7.5.1 SEAD-59

Test pits were excavated during both the ESI and Phase I Rl in areas identified by geophysics
and soil gas as anomalies. Test pit excavations were performed to investigate the nature of the
anomaly and collect chemical data to identify the presence of constituents of concern. The
excavated material from all the test pits during the Phase I RI was continuously screened for
organic vapors with a Thermo Environmental Organic Vapor Meter (OVM) 580 PID. With the
exception of the OVM readings cited below, no other readings above background levels (0 ppm

of organic vapors) were observed during the excavations.

Five test pits were excavated during the ESI and nineteen test pits were excavated during the
Phase 1 Rl at SEAD-59. Their locations are showi on Figure 2-11. Test pit logs can be found in
the appendices of the ESI and Phase 1 RI reports. Test pit locations were selected based on the
resufts of the EM31, EM-61, GPR and soil gas anomalies located throughout the site.
Geophysical anomalies that coincided with the presence of soil gas anomalies were considered to
represent the greatest potential for contamination.

Test pits (TP59-2, TP59-3, TP59-4, TP59-7, TP59-10, TP59-11, TP59-14, TP59-15, TP59-16
and TP59-17) were excavated within the fill area during the ESI and Phase I RI. Debris
consisting of concrete, asphalt, metal and wood were found in this area. A layer of petroleum
hydrocarbon stained silt (ftaving a petroleum odor) was observed in the 1.4 to 1.8 feet depth
interval of test pit TP59-4. A maximum reading of 132 ppmv of organic vapors was recorded
from this depth interval with a hand held Organic vapor meter (OVM). Soil sample TP59-4-1
was collected from this depth interval to confirm the presence of contamination.

Three 55-gallon drums were found at approximately 3 feet below grade at the TP59-3 location.
One drum had been buried in an upright position and the two others were found in a horizontal
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position. The excavation was halted when these drums were unearthed, therefore, the existence
of additional drums at greater depths is unknown. Soils from the spaces between the drums were
collected and identified as soil sample TP59-3. One end of one of the horizontally positioned
drums was separated from the body of the drum, revealing a white, flexible, plastic-like
substance. Some areas of this white substance showed a dark-yellow staining. A small amount
of this substance was collected in a VOC vial and submitted for VOC analysis as sample number
TP59-3X.

Drums were also found in test pits TP59-15 and TP59-16. A crushed i5-gallon drum containing
black oily stains was located six feet below ground surface in TP59-15. An OVM reading of 16
ppmv was recorded at this location. Sample TP59-15-1 was collected from the exterior of the
drum. Another drum was found in TP59-16. This drum did not appear to be leaking and no
OVM reading was recorded. Sample TP59-16-1 was collected from beneath this drum.

Corroded drum fragments having no contents were found in TP59-10.

In the area directly southwest of the fill area, test pits TP59-13A, TP59-13B, and TP59-13C were
excavated. Little debris was encountered in these pits. However, a petroleum-type odor was
noted between 3.5 and 4 feet in TP59-13A and an OVM reading of 7.4 ppmv was recorded. In
addition, a sheen was observed on the water which was encountered at the top of the shale
bedrock at four feet below ground surface. A silty sheen having no odor was also observed in
water encountered at approxtmately the same depth in TP59-13C. Samples TP59-13A-1 and
TP59-13C-1 were collected from the intervals above the bedrock where the water was
encountered (between 3 to 4 feet below ground surface),

In the area south of the fill area, test pits TP59-1, TP59-5, TP59-6, TP59-12A, TP59-12B and
TP59-12C were excavated. The excavation at TP59-1 revealed a large quantity of filled 2-gallon
paint cans approximately 1 foot below the ground surface. Several zones of paint stained soil
were observed and screened with an OVM. Soil and paint residues from the zone with the
highest organic vapor reading (560 ppmv) were collected and submitted for chiemical analysis as
soil sample TP59-1. A 0.6-foot thick layer of construction debris had been disposed of over the
paint cans. This debris included a crushed, yellow, 20-gallon waste can and chain-link fencing.
A 5-inch thick layer of crushed shale gravel overlaid the construction debris. A 5-gallon paint
can was observed one foot below the surface at TP59-12A as well as a paint globule and a
crushed 1-gallon paint can. No organic vapors were detected and sample TP59-12A-1 was
collected from between 1 and 1.5 feet below ground surface. At test pit TP59-12B, a 5-gallon
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paint can was also uncovered one foot below the surface leaking a brown grease-like substance.
White solidified paint was also observed in this interval. An OVM reading of 274 ppmv was
recorded. Construction debris was encountered in TP59-3, the westernmost test pit at SEAD 59,
and TP59-6, one of the southernmost test pits at SEAD 59.

Construction debris was encountered in the test pits excavated in the area southeast of the fill
area (TP59-8, TP59-9 and TP59-18). Somne iron-stained soil was noted between 1.5 and 2 feet
below ground surface at TP59-18.

2.75.2 SEAD-71

Four test pits were excavated during the Phase [ RI at SEAD-71 to characterize the source of the
geophysical anomalies. Two test pits were excavated during the ESI as well. The locations of
the test pits are shown on Figure 2-12. The test pit logs are presented in the appendices of the
ESI and RI reports. The excavated material from the test pits was continuously screened for
organic vapors during the Phase I RI with a Thermo OVM 580 PID, Except for the OVM
readings cited below, no readings above background levels (0 ppm of organic vapors} were
observed during the excavations.

The source of the EM-31 and the GPR anomalies identified during the ESI at the TP71-1]
location was identified as construction debris composed of chain link fencing, sheet metal,
asphalt, and a crushed, yellow. twenty gallon drum. This debris was situated 0.75 to 1.3 feet
below the ground surface. A 0.75 foot thick layer of fine angular black debris (resembling
creosote or soot} was observed immediately below the construction debris layer. A weathered
shale layer, encountered at a depth of 5.5 feet, limited any further advancement of the

excavation.

Test pit TP71-2 was centered over a GPR anomaly located in the storage area. This location was
situated along the southern boundary of compacted roadstone. A dark gray to black, possibly
stained, fine shale gravel layer was encountered from 0.25 to 1.0 foot below ground surface. The
source of the GPR anomaly was not identified at this test pit location. Changes in the electrical
properties of the soils within a layer may give rise to spurious radar wave reflections resembling
GPR signatures observed over metallic objects.

Test pit TP71-3 was located over a GPR anomaly located north of the road and near the steel

Whosfs02\projectsipityrojects\senecals 387 | eccldecisiondocidraftiwextisection? .doc June 2001
Page 2-24



Seneca Army Depol Activity Drafi Decision Document — SEAD-59/71

garage. Sand and stone slabs were encountered between 0.5 and 2 feet. At 8 feet below ground
surface. a slight hydrocarbon odor was noticed and an OVM reading of 4 to 6 ppm was recorded.
Sample TP71-3-1 was collected from between 8.5 and 9 feet below the ground surface. The soil
at this depth was stained with a gray-brown color. A trace of an oily sheen was noted on the clay
soil at ten feet and stones at 10.5 to 11 feet were covered with a brown oily liquid. Sample
TP71-3-2 was collected from between 10.5 and 11 feet below ground surface.

Test pit TP71-4 was located over a GPR anomaly located north of the road. A stone slab layer
was encountered at | foot below the surface and other slabs mixed with lumber sand and stone
were located between 3 and 7 feet below the surface. At ten feet below ground surface, some
tron staining was noted on the soil and an OVM reading of 6 ppm was recorded.

Test pit TP71-5 was focated over a GPR anomaly located between the south edge of the road and
the southern railroad tracks. Railroad ties were encountered at 3 to 7 feet below ground surface
which matched the GPR anomaly. Sample TP71-5-1 was collected from between 7 and 7.5 feet
below ground surface. At 12.5 feet below ground surface, an OVM reading of 8 ppm was
recorded and sample TP71-5-2 was collected from between 12.5 and 13 feet below ground
surface for on-site screening.

Test pit TP71-6 was located south of the road and north of the ratlroad and salt shed. Fill within
this test pit consisted of black cinders, wood, asphalt bricks, fencing, piping and railroad ties.
Sample TP71-6-3 was collected from beneath the black cinders between 3 and 3.5 feet below
ground surface, Two other samples (TP71-6-1 and TP71-6-2) were collected from the pative
soils beneath this test pit. '

2.7.6 Summary of Affected Media

2.7.6.1 SEAD-59

The ESI and Phase 1 Rl conducted at SEAD-59 identified several areas which have been
impacted by releases of volatile organic compounds, semivolatile organic compounds, total

petroleun hydrocarbons, and to a lesser extent, heavy metals.
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Sengca Army Depot Activity Draft Decision Document - SEAD-5%/71

Soil Data

Sampling conducted in SEAD-59 indicated impacts to soils from volatile organic compounds,
semivolatile organic compounds, total petroleum hydrocarbons, and to a lesser extent, metals. A
total of 20 soil samples were collected from soil borings and test pits as part of the ESI for
SEAD-59. A total of 105 samples were collected during the Phase [ RI for field screening and
34 of those samples were sent to the laboratory for confirmatory analysis. Table 2.7-1 presents a
summary of the compounds detected during these investigations. Table A-1 in Appendix A
presents all validated data for soil from SEAD-59.

In the fill area, polyaromatic hydrocarbon (PAH) compounds were found in surface soil and
subsurface soil samples at concentrations exceeding the criteria specified in the Technical and
Administrative Guidance Memorandum (TAGM): Determination of Soil Cleanup Objectives.

Total petroleum hydrocarbons were detected in the majority of the soil samples collected from the
fill area. In the area directly southwest of the fiil area, there is both physical and chemical evidence
of the presence of hydrocarbons. In the area south of the fill area, several paint cans containing
paint were found. BTEX constituents were detected in the sample from this location at
concentrations exceeding the associated TAGM criteria and Cleanup Levels (NYSDEC, 1992).
Figure 2-18 presents the distribution of benzola]pyrene, chosen as an indicator chemical for PAHs.

Groundwater Data

The analytical results of the groundwater analyses (Table A-2 in Appendix A) indicate that the
groundwater at SEAD-59 has been moderately impacted by total petroleum hydrocarbons and, to
a lesser extient, by metals and semivolatile organic compounds. Total petroleum hydrocarbons
were detected at low concentrations in each of the downgradient groundwater samples, and were
undetected in the upgradient groundwater samples. lron and sodium were detected at
concentrations above their associated groundwater criteria in both the upgradient and the
downgradient groundwater samples, Thallium was found in the upgradient and one
downgradient groundwater sample at concentrations above the federal MCL. Manganese was
found in one downgradient sample at a concentration above the state groundwater criteria. One
SVOC was reported at estimated concentrations above groundwater TAGM.

The results of the ESI have identified significant releases of BTEX and PAH compounds in the
materials comprising the fill area and disposal pits at SEAD-59. It is important to note that trace
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Tahle 2.7-1
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING
SEAD-59 ES| and Phase | Rl
Decision Document - SEADs- 59 and 71

Seneca Army Depot Activity
NUMBER NUMBER FREQUENCY NUMBER
OF OF OF MAXIMUM  ABOVE
COMPOUND UNIT  ANALYSES DETECTIONS DETECTION VALUE TAGM TAGM
VOLATILE ORGANICS
1,1,1-Trichloroethane UG/IKG 55 0 0.00% 0 0 800,
11,2 2-Tetrachlgroethane UGIKG 55 0 0.00% 0 0 800,
1,1.2-Trichloroethane UGIKG 55 0 0.00% 0 0
1,1-Dichloroethane UGIKG 55 0 0.00% 0 0 200.
1,1-Dichloroethene UGIKG 55 0 0.00% 0 0 400.
1.2-Dichloroethane UGIKG 55 8] 0.00% 0 0 100.
1,2-Dichloroethene (total) UGIKG 55 o 0.00% 0 0
1,2-Dichloropropane UG/IKG 55 o 0.00% 0 0
Acetone UGIKG 55 1 1.82% 150 4] 200.
Benzene UGIKG 55 3 5.45% 5300 2 &60.
Bromodichloromethane UGIKG 55 0 0.00% 0 0
Bromoform UGIKG 55 0 0.00% 0 0
Carbon disulfide UGIKG 55 1 1.82% 4 0 2,700
Carbon tetrachloride UG/KG 55 0 0.00% 0 0 500.
Chlorobenzene UG/KG 55 0 0.00% 0 0 1.700.
Chlorodibromomethane UG/KG 55 0 0.00% 0 0
Chloroethane UGIKG 55 0 0.00% 0 0 1,900,
Chloroform UG/IKG 55 0 0.00% 0 0 300,
Cis-1,3-Dichloropropene UGIKG 55 Q 0.00% 0 0
Ethyl benzene UG/KG 55 q 7.27% 260000 1 5,600.
Methyl bromide UGIKG 55 0 0.00% 0 0
Methyl butyl ketone UGIKG 55 0 0.00% 0 0
Methyl chloride UG/KG 55 1 1.82% 1 4]
Methyl ethyl ketone UGIKG 55 3 5.45% 36 0 300.
Methyl iscbutyl ketone UG/KG 55 0 0.00% 0 0 1,000.
Methylene chloride UGIKG 55 P 3.64% 2 0 100.
Styrene UG/KG 55 0 0.00% 0 0
Tetrachloroethene UGIKG 55 Q 0.00% ] 0 1,400,
Toluene UGIKG 55 B 14.55% 830000 1 1,500
Total Xylenes UG/KG 55 & 10.91% 1000000 1 1,200.
Trans-1,3-Dichloropropene UGIKG 55 0 0.00% 0 0
Trichioroethene UG/KG 55 2 3.84% 2 0 700.
Vinyl chloride UGKG 55 0 0.00% 0 0 200.
SEMIVOLATILE ORGANICS
1,2.4-Trichlorobenzene UG/KG 54 1 1.85% 28 0 3.400.
1,2-Dichlorobenzene UGIKG o4 0 0.00% 0 Q 7.900.
1,3-Dichlorobenzene UG/KG 54 0 0.00% 0 0 1,600,
1,4-Dichlorobenzene UGIKG 54 0 0.00% 0 0 8,500
2,2"-oxybis{1-Chloropropane) 21 0 0.00% 0 0
2,4,5-Trichlorophenol UG/KG 54 0 0.00% 0 o 100.
2.4 B-Trichlorophenol UG/KG 54 0 0.00% 0 0
2.4-Dichloropheno! UGIKG 54 0 0.00% 0 0 400
2 4-Bimethyiphenol UGIKG 54 0 0.00% 0 0
2.4-Dinitrophenol UGIKG 54 0 0.00% 0 0 200
2.4-Dinitrotoluene UGIKG 54 0 0.00% 0 0
2.6-Dinitrotoluene UGIKG 54 0 0.00% 0 0 1.000.
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Table 2.7-1
SUMMARY OF COMPOUNDS DETECTED iN SCIL DURING
SEAD-59 ESl and Phase | RI
Decision Document - SEADs- 59 and 71
Seneca Army Depot Activity

NUMBER NUMBER FREQUENCY NUMBER
OF OF CF MAXIMUM  ABOVE

COMPOUND UNIT  ANALYSES DETECTIONS DETECTION  VALUE TAGM TAGM
2-Chloronaphthalene UG/KG 54 0 0.00% 0 0
2-Chlorophenol UG/KG 54 0 0.00% 0 0 800.
2-Methylnaphthalene UG/KG 54 37 68.52% 67000 2 36,400.
2-Methylphenol UGKG 54 0 0.00% 0 0 100.
2-Nitroaniline UG/KG 54 0 0.00% 0] 0 430.
2-Nitrophenol UGIKG 54 0 0.00% 0 0] 330.
3,3 -Dichlcrobenzidine UGIKG 54 0 0.00% 0 0]
3-Nitreaniline UG/IKG 54 0 0.00% 0 0 500
4,6-Dinitro-2-methyipheno UGIKG 54 0 0.00% 0 0
4-Bromophenyl pheny! ether UG/IKG 54 0 0.00% 0 0
4-Chloro-3-methylphenol UGIKG 54 0 0.00% 0 0 240.
4-Chloreaniline UG/KG 54 0 0.00% 0 0 220.
4-Chlorophenyl phenyl ether UGIKG 54 0 0.00% 0 0
4-Methylphenaol UG/KG 54 2 3.70% 83 o 900.
4-Nitroaniline UG/KG 54 0 0.00% 0 0
4-Nitrophenol UG/KG 54 0 0.00% 0 0 100.
Acenaphthene UG/IKG 54 as 72.22% 20000 0 50,000
Acenaphthylene UG/KG 54 28 53.70% 5700 0 41,000
Anthracene UGIKG 54 36 B56.67% 38000 0 50,000
Benzofa]anthracene UGIKG 54 44 81.48% 67000 3 224
Benzola]pyrene UGIKG 54 43 79.63% 70000 33 61
Benze[blflucranthene UG/IKG 54 46 85.19% 58000 13 1.100.
Benzo[ghi]perylene UGIKG 54 39 72.22% 35000 o] 50,000.
Benzol[k]fluoranthens UGIKG 54 41 75.93% 48000 12 1,100,
Bis{2-Chloroethoxy}methane UGIKG 54 0 0.00% 0 0
Bis{2-Chloroethyl)ether UG/IKG 54 0 0.00% 0 0
Bis{2-Chloroisopropyljether UG/KG 34 Q 0.00% 0 0
Bisi{2-Ethylhexyliphthalate UGIKG 54 33 61.11% 15000 0 50,000.
Butylbenzylphthalate UG/KG 54 4 7.41% 1000 0 50,000,
Carbazole UG/KG 54 36 B86.67% 33000 0

Chrysene UGIKG 54 45 B3.33% 63000 26 400
Di-n-butylphthalate UG/KG 54 22 40.74% 250 0 8,100.
Di-n-octylphthalate UGIKG 54 5 9.26% 11 o] 50,000
Dibenz{a,hlanthracene UGIKG 54 34 52.96% 17000 29 14.
Dibenzofuran UGIKG 54 34 62.96% 18000 1 6,200,
Diethyl phthalate UGIKG 54 15 27.78% 12 o 7,100,
Dimethylphthalate UGIKG 54 0 0.00% 0 0 2,000,
Flucranthene UG/IKG 54 46 85.18% 160000 1 50,000
Fluorene UG/IKG 54 38 70.37% 38000 0 50,000
Hexachlorobenzene UGIKG 54 0 0.00% 0 0 410,
Hexachlorobutadiene UGIKG 54 0 0.00% 0 0
Hexachlorogyclopentadiene UGIKG 54 0 0.00% 0 0
Hexachloroethane UG/KG 54 a 0.00% 0 0]
Indenc[1,2,3-cd]pyrene UG/IKG 54 42 77.78% 34000 4 3,200
Isophorone UGIKG 54 0 0.00% 0 0 4,400,
N-Nitrosediphenylamine UGIKG 54 0 0.00% 0 0
N-Nitrosodipropyiamine UGIKG 54 0 0.00% 0 0
Naphthalene UGIKG 54 35 64.81% 29000 2 13.000.
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Table 2.7-1
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING
SEAD-59 ES| and Phase I RI
Decision Document - SEADs- 59 and 71
Seneca Army Depot Activity

NUMBER NUMBER FREQUENCY NUMBER
QF QF OF MAXIMUNM  ABQVE

COMPCOUND UNIT  ANALYSES DETECTIONS DETECTION  VALUE TAGM TAGM
Nitrobenzene UGIKG 54 0 0.00% o] 0 200.
Pentachlorophensl UG/KG 54 0 0.00% 0 0 1,000.
Phenenthreng UG/KG 54 46 85.19% 140000 2 50.000.
Phenol UGIKG 54 2 3.70% 17 0 30.
Pyrene UGIKG 54 47 87.04% 120000 1 50,000.
PESTICIDES/PCBS
4.4°-DDD UG/KG 54 N 57.41% 450 0 2.800.
4.4’ -DDE UG/KG 54 3 62.96% 150 0 2.100.
4 4°-DDT UGIKG 54 31 57 41% 3350 0 2.100.
Aldrin UG/KG b4 2 3.70% 1.2 0 41.
Alpha-BHC UGKG 54 4 7.41% 14 Q 110
Alpha-Chlordane UGIKG 54 13 24.07% B1 0
Aroclor-1016 UG/KG 54 0 0.00% 0 0 1000/10000(a)
Aroclor-1221 UGIKG 54 0 0.00% 4] 0 1000/10000¢{a)
Aroclor-1232 UGIKG 54 0 0.00% 0 0 1000/10000(a)
Aroclor-1242 UGIKG 54 0 0.00% 0 0 1000/10000(e}
Aroclor-1248 UGIKG 54 0 0.00% 0 0 1000/10000(a)
Aroclor-1254 UG/KG 54 2 3.70% 63 0 1000/10000(a)
Aroclor-1260 UG/KG 54 0 0.00% 0 0 1000/10000(a)
Beta-BHC UG/KG 54 7 12.96% 47 0 200.
Delta-BHC UG/KG 54 7 12.96% 8.5 0 300.
Dieldrin UG/KG 54 4 7.41% 4.9 0 44,
Endosulfan | UGIKG 54 3] 14.81% 26 0 900,
Endosulfan Il UG/IKG 54 5 9.26% 7.1 0 a00.
Endosuifan sulfate UGIKG 54 5 9.26% 20 4] 1,000
Endrin UG/IKG 54 9 16.67% 46 0 100.
Endrin aldehyde UGIKG 54 12 22.22% i7 ¢
Endrin ketone UG/KG 54 9 16.67% 77 0
Gamma-BHC/Lindane UG/KG 54 0 0.00% 0 0 60.
Gamma-Chlordane UG/KG 54 11 20.37% 100 o] 540.
Heptachlor UG/KG 54 0 0.00% 0 0 100,
Heptachlor epoxide UGIKG 54 14 25.93% 10 0 20.
Methoxychlor UG/KG 54 2 3.70% 110 0
Toxaphene UGIKG 54 0 0.00% 0 0
METALS
Aluminum MG/KG 54 54 100.00% 20600 1 19.300.
Antimony MG/KG 54 12 22.22% 424 1 5.9
Arsenic MG/KG 54 54 100.00% 6.1 0 82
Barium MG/KG 54 54 100.00% 304 1 300.
Beryllium MG/KG 54 b4 100.00% 0.91 0 1.1
Cadmium MG/KG 54 20 37.04% 32 1 23
Calcium MGIKG 54 54 100.00% 214000 5 121.000.
Chromium MG/KG 54 54 100.00% 255 0 296
Cobalt MG/KG 54 54 100.00% 147 0 30.
Copper MG/KG 54 a4 100.00% 36.1 1 33
Cyanide MG/KG 54 0 0.00% 0 0 35
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Table 2.7-1
SUMMARY OF COMPOUNDS DETECTED IN SCIL DURING
SEAD-59 ESl and Phase 1 Rl
Decision Document - SEADs- 59 and 71
Seneca Army Depot Activity

NUMBER NUMBER FREQUENCY NUMBER
OF QF OF MaxXIMUM  ABOVE

COMPOQUND UNIT  ANALYSES DETECTIONS DETECTION  VALUE TAGM TAGM
Iren MG/KG 54 54 100.00% 33300 0 36,500,
Lead MGIKG 54 54 100.00% 139 22 248
Magnesium MG/KG 54 54 100.00% 34400 1 21.500.
Manganese MGIKG 54 54 100.00% 1150 1 1,060,
Mercury MG/KG 54 34 62.96% 1.6 11 N
Nickel MG/KG 54 54 100.00% 41 .4 0 49.
Potassium MGIKG 54 54 100.00% 2520 1 2,380,
Selenium MGIKG 54 18 33.33% 2.2 1 2,
Silver MG/KG 54 4 7.41% 4.1 1 .75
Sodium MGIKG 54 43 79.63% 2310 18 172.
Thallium MG/IKG 54 0 0.00% 0 0 7
Vanadium MG/IKG 54 54 100.00% 419 0 150.
Zinc MG/KG 54 54 100.00% 1550 8 110.
OTHER ANALYSES
Total Petroleurn Hydrocarbons  MG/IKG 55 35 6364% 18700 NA
Nitrate/Nitrite Nitrogen MGIKG 34 34 100.00% 2.9 NA
Notes:

{a) The TAGM values for PCBs is 1000ug/kg for surface seils and 10.000ug/kg for subsurace soils.
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Seneca Army Depot Activity Draft Decision Document - SEAD-59/71

quantities of total petroleum hydrocarbons detected in the fill materials are presumably being
leached into the groundwater beneath the site. Therefore, the data suggest that affected media at
SEAD-59 may have the potential to impact the modeled receptors.

2.7.6.2 SEAD-71

Soil and groundwater were sampled as part of the ESI conducted at SEAD-71 in 1994, Soils
were also sampled as part of the Phase I RI conducted in 1998. Sampling and analyses were
based upon historical usage of the area for the disposal of paint and solvents, The results of these
investigations were detailed in the ESI and Phase 1 RI reports (Parsons ES, April 1995, July
1998). To evaluate whether each media (soil and groundwater) is being impacted, the chemical
analysis data from both investigations were compared to available New York State and Federal
standards, guidelines, and criteria, Only those state standards which are more stringent than
federal requirements were used as criteria.

Soil Data

A total of 21 surface soil samples were obtained for chemical analysis as part of the Phase 1 RI
for SEAD-71. Nine soil samples were collected from 4 test pits and screened for BTEX
compounds using immunoassay field screening tests. Five test pit soil samples from the 4 test
pits were sent to the laboratory for chemical analysis. The chemical data for these surface soil
and test pit soil samples in addition to the eight soil samples collected fromn two test pits during
the ESI are summarized in Table 2.7-2. Table B-1 in Appendix B presents all validated data
from the two investigations at SEAD-71. The following sections describe the nature and extent
of contamination identified at SEAD-71.

The Phase 1 Rl confirmed the findings of the ESI conducted at SEAD-71. No burial pit for paint
and solvents was uncovered during either investigation, although the investigations did indicate
the soils at SEAD-71 have been impacted by the waste materials which have been disposed of in
at least one disposal pit on site. At three test pit locations, polynuclear aromatic hydrocarbons
(PAHs) were present at concentrations exceeding the criteria specified in the Technical and
Administrative Guidance Memoranduin (TAGM): Determination of Soil Cleanup Objectives
and Cleanup Levels (NYSDEC 1992). Heavy metals concentrations above the associated criteria
values were also present in these three test pits. There is clear evidence that surface soils at

SEAD-71 have been impacted by waste materials disposed in the area. Both PAHs and heavy
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COMPOUND
VOLATILE ORGANICS
1.1,1-Trichloroethane
1,1,.2.2-Tetrachloroethane
1.1,2-Trichloroethane
1.1-Dichloroethane
1.1-Dichlorpethene
1.2-Dichloroethane
1.2-Dichlorogtheng {total)
1.2-Dichloropropane
Acetone

Benzene
Bromodichloromethane
Bromoform

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Cis-1.3-Dichloropropene
Eilhyl benzene

Methyl bramide

Methyl buty! ketone
Methyl chloride

Methyl ethyl ketone
Methyl isebutyl ketone
Methylene chloride
Styreng
Tetrachloroethene
Toluene

Total Xylenes
Trans-1,3-Dichlorapropene
Trichloroethene

Vinyl chloride

SEMIVOLATILE ORGANICS
1.2.4-Trichlorobenzene
1.2-Dichtorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
2.2-oxybis{1-Chloropropane)
2.4 5-Trichlorophenoi

2.4 B-Trichtorophenol
2.4-Dichlorophenol
2.4-Dimethylphenoi

2 4-Dinitrophenot
2.4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chioronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol

3.3 -Dichlorobenzidine
3-Nitroaniline
4.6-Dinitro-2-methyfphenol

UNIT

UGKG
UGG
UGG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UG/KG
UG/KG
UGIKG
UGIKG
UG/KG
UG/KG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UG/KG
UGIKG
UG/KG
UGIKG
UGIKG
UGG
UG/KG

UG/KG
UGIKG
UG/KG
UG/IKG
UGIKG
UGIKG
UG/KG
UGIKG
UG/IKG
UGIKG
UG/KG
UGIKG
UG/KG
UGIKG
UG/KG
UGIKG
UGIKG
UG/KG
UGIKG
UG/KG
UGIKG

NUMBER
OF
ANALYSES

34
34
34
34
34
34
34
34
34
34
34
34
24
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34

34
34
34
34

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
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Table 2.7-2
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING
SEAD-71 ESl and Phase | RI
Decision Document - SEADs-59 and 71
Seneca Army Depot Activity

NUMBER
OF
DETECTIONS
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17.65%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
5.88%
2.94%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
5.88%
0.00%
0.00%
0.00%
0.00%
0.00%

26.47%
2.84%

11.76%

23.53%

11.76%
0.00%
0.00%
0.00%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
41.18%
0.00%
0.00%
0.00%
0.00%
000%
0.00%
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TAGM

800.
600.

200.
400.
100

200.
60.

2.700.
600,
1,700

1,900
300.

5,500

300.
1.000.
100.

1,400
1.500.
1.200.
700
200

3.400.
7.900.
1.600.
8.500.
100.
400.
200.
1.000.
800.
36.400.
100.
430.
330.

500
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COMPOUND
4-Bromopheny| phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenot
4-Nitrcaniline

4-Nitraphengt
Acenaphthene
Acenaphthylene
Anthracene
Benzol[alanibracene
Benzo[a]pyrene
Benzo[bHfluaranthene
Benzo[ghilperylene
Benzok[fluoranthene
Bis{2-Chloroethoxy)methane
Bis{2-Chloroethyl)ether
Bis(2-Chloroisopropyljelher
Bis{2-Ethylhexylphthalate
Butylbenzyiphthalate
Carbazole

Chrysene
Di-n-butylphthalate
Di-n-oclylphthalate
Dibenz[a hlanthracene
Dibenzofuran

Diethyl phthalate
Cumeikylphihalate
Fluaranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1.2.3-cd]pyrene
Isaphorone
N-Nilrosodiphenylamine
N-Nitrosodipropylamine
Naphthalene

Nitrobenzene
Pentachlorophenol
Phenanthrene

Phengl

Pyrene

PESTICIDES/PCBS
4.4°-DDD
4.4°-DDE
4.4°-DDT

Aldrin
Alpha-BHC
Alpha-Chlordane
Araclor-1018
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

UNIT

UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UG/KG
UGIKG
UG/KG
UG/KG
UGIKG
UGIKG
UGKG
UGIKG
UGIKG
UGIKG
UGKG
UG/KG
UGG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UG/KG
UG/KG
UG/KG
UGIKG
UGIKG
UGIKG
UGIKG
UG/KG
UGIKG
UGIKG
UG/KG
UGKG
UGIKG
UGIKG
UGKG
UGKG
UGG
UG/KG
UGIKG

UG/KG
UG/IKG
UG/IKG
UG/IKG
UGIKG
UGIKG
UGIKG
UGKG
UG/IKG
UGIKG
UGIKG

NUMBER
OF
ANALYSES
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34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
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34
34
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34
34
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34
34
34
34
34
34
34
34
34
34

34
34
34
34
34
34
34
34
34
34
34

Table 2.7-2
SUMMARY OF COMPOUNDS DETECTED IN SCIL DURING
SEAD-71 ESI and Phase | RI
Decision Document - SEADs-59 and 74
Seneca Army Depot Activity

NUMBER
OF
DETECTIONS
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FREQUENCY
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0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
70.59%
14.71%
79.41%
84.12%
91.18%
91.18%
B88.24%
70.59%
0.00%
0.00%
0.00%
B.B2%
0.00%
§2.35%
54 12%
5.88%
0.00%
82.35%
64.71%
0.00%
0.00%
97.06%
73.53%
0.00%
0.00%
0.00%
0.00%
88.24%
0.00%
0.00%
0.00%
44 12%
0.00%
0.00%
04 12%
2.94%
97.06%

32.35%
61.76%
64.71%
0.00%
23.53%
5.88%
0.00%
0.00%
0.00%
0.00%
0.00%

MaXIMUM
YALUE

oo o000

0
42000
340
100000
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COMPQUND
Aroclor-1254
Aroclor-1260
Beta-8HC
Defta-BHC

Dieldrin
Endosulfan |
Endosulfan 1I
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Gamma-BHC/Lindane
Gamma-Chiordane
Heptachior
Heptachior epoxide
Methoxychlor
Toxaphene

METALS
Aluminum
Antimony
Arsenic
Barium
Berylium
Cadmium
Calcium
Chromium
Caobalt
Caopper
Cyanide
[ron

Lead
Magnesium
Manganese
Mercury
Nickel
Fotassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

OTHER ANALYSES
Total Petroleum Hydrocarbons
Nitrate/Mitrite Nilrogen

UNIT

UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UGIKG
UG/KG
UGIKG
UGHKG
UGIKG
UGIKG
UGIKG

MGIKG
MGKG
MGIKG
MG/KG
MG/KG
MGIKG
MG/KG
MG/KG
MG/KG
MGIKG
MGIKG
MGIKG
MGIKG
MGIKG
MGKG
MGIKG
MGKG
MGIKG
MGG
MGIKG
MG/KG
MGIKG
MGG
MG/KG

MGIKG
MGIKG

NUMBER
OF
ANALYSES
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34
34
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34
34
34
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34
34
34
34
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34
34
34
34
34
34
34
34
34
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26
26

Table 2.7-2
SUMMARY OF COMPOUNDS DETECTED IN SOIL DURING
SEAD-71 ESI and Phase | R}
Decision Document - SEADs-5% and 71
Seneca Army Depot Activity

NUMBER
OF
DETECTIONS

0
0
7
1
3
1

1
&
12
11
18
18
4
4
1
14
12
0

34
12
34
34
33
15
34
34
34
34

34
34
34
34
18
34
34
15

30
34
33
34

22
26

FREQUENCY
OF
DETECTION
0.00%
0.00%
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2.94%
8.82%
32.35%
17.65%
35.29%
32.35%
55.88%
52.84%
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2.94%
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35.29%
0.00%
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100.00%
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100.00%
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100.00%
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100.00%
100.00%
44 12%
14.71%
80.24%
2.94%
100.00%
97.068%
100.00%

84.62%
100.00%

MAXIMUM
VALUE
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1.8
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52
110
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120
160
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1.2
180
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18000
18.3
14.6
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088
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Seneca Army Depol Activity Drafl Decision Document — SEAD-59/71

metals were detected above their associated criteria in every surface soil sample collected during
the Phase 1 Rl. Figure 2-19 presents the benzo[a]pyrene concentrations detected at SEAD-71.
Benzo[a]pyrene was selected as the indicator chemical for PAHSs.

Groundwater Data

Groundwater at the site has not been significantly impacted. Metals were the only constituents
detected. Out of the 20 metals found, five (aluminum, iron, lead,

manganese, and thallium) were detected at concentrations above the lowest associated state or
federal criteria (Table B-2 in Appendix B),
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Sencca Army Depot Activity Draft Decision Document -SEADs-59 and 71

3.0 RISK ASSESSMENT

The threat from a site can be quantified using risk assessment techniques. Risk assessments have
been performed at several of the higher priority sites and have been a useful tool in evaluating
site conditions. Since future land use scenarios have been described as part of the Base
Realipnment Plan these scenarios have been incorporated into the risk assessment. Risk
assessments are appropriate for developing and supporting planning decisions regarding the
disposition of the remaining sites that exist at the Seneca Army Depot Activity.

This section of the Decision Document presents the risk assessments that have been performed
for SEADs-59 and 71. These risk assessments provide an understanding of the potential threats
that these sites may pose. The results of these evaluations are used to support decisions
regarding site disposition. A site that is above the EPA target risk level will be considered
further, while a site that is below these criteria may be eliminated from further consideration.

The methods used to conduct the risk assessment are the same as those used in prior baseline risk
assessments at several of the other sites. Biased sampling has been performed, and the data

represent “worst case” conditions.
The objectives of the screening risk assessment are to:

s quantify the threat that a site may pose:
e help determine whether a remedial investigation is necessary;
e provide a basis for determining if a removal action will eliminate the threat;

e help support selection of the "No Action” remedial alternative, where appropriate.

To meet these objectives, the Risk Assessment Guidance for Superfund (RAGS) (USEPA, 1989a)
was followed when possible and applicable. Technical judgment, consultation with USEPA
staff, and recent publications were used in the development of the risk assessment.

The future land use of both SEAD-59 and 71 is Planned Industrial Development, The sites are
shown in Figure 1-2,

piipitiprojectsisenecais397 Lleccidecisiondocidraftilexisection3.doc Jung 2001
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Seneca Army Depotl Activity Drafi Decision Document —SEADz-59 and 71

3.1 METHODOLOGY AND ORGANIZATION OF DOCUMENT

The methodology employed for this risk assessment follows USEPA guidance. This section
contains four major subsections, as follows:

1. lIdentification of Chemicals of Concern (Section 3.2)

This section provides site-related data along with background chemical data. Detailed
summaries and statistical analyses of these data are provided in this section. All chemicals with
validated detections in the applicable environmental media were evaluated in the risk
assessment, The relevant exposure pathway risks were calculated for each detected chemical.
Also included in the Data Evaluation section is an evaluation of site background data. Relevant
background data are presented and. where appropriate, statistical analyses were performed to
compare on-site chemical concentrations with background concentrations, Based on these
analyses, chemicals witose presence at a site is attributable to background were not further

evaluated in the screening risk assessments.
2. Exposure Assessment (Section 3.3)

This section includes derivation and presentation of the applicable exposure point concentrations
(EPCs) used in the human health risk assessment. Exposure point concentrations for the baseline
risk assessment are based on analytical data and modeling results. The EPCs provided are used
for future onsite land-use scenarios, and correspond to the applicable exposure pathways for the
risk assessment.

The future land-use scenarios for both sites are Planned Industrial Development. Associated
with each land use scenario is a specific set of plausible receptors and exposure pathways. In all
scenarios, the calculated risk values apply to a hypothetical reasonable maxitnum exposure
(RME}) and a central tendency {(CT) exposure (more typical) for an individusal working on or
visiting the site. The risk values are dictated by the environmental sampling data used as
exposure point concentrations for the applicable media.

The three primary exposure routes considered in these risk assesstnents are ingestion, inhalation,
and dermal contact. Chemical intake values for future land use are calculated based on exposure
pathways, specific exposure values, and assumnptions. Equations used to calculate intakes for all
applicable exposure pathways are presented in this section.

pipitiprojectsisenccalss97 L ccctdecisiondacidraftitextiseciion3 doc June 2001
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3. Toxicity Assessment (Section 3.4)

This section presents oral, inhalation, and dermal toxicity values used in the human health risk
calculations, Appropriate data sources (i.e. IRIS, HEAST and EPA Risk Assessment Issue
papers) are provided to support the toxicity values.

4, Risk Characterization (Section 3.5)

This section presents the risk calculations for all human health exposure pathways for the
expected future land use. Non-carcinogenic and carcinogenic risk estimates are summarized for
each receptor and exposure pathway.

3.2 IDENTIFICATION OF CHEMICALS OF CONCERN

Data coliected were evaluated for suitability of use in the risk assessment as discussed in RAGS
(EPA, 1989a). These decisions were based on analytical methods, quantitation limits, qualifiers,

and blank contamination.

The data usability criteria for documentation, analytical methods, data validation, precision,
accuracy, representativeness, comparability, and completeness are discussed in past reports
which document the field investigations at SEADs-59 and 71. Such discussions may be found in
the SWMU Classification Report, ESI for Eight Moderately Low Priority Sites, the EST for Seven
Low Priority Sites, and the Phase I Remedial Investigation at SEAD-59 and SEAD-71.

The data used in the screening risk assessments were collected during the four investigations
documented in the reports cited above. Data collected for the SWMU Classification Report was
collected during December 1993. Data for the ESI for Eight Moderately Low Priority Sites was
collected berween March - July, 1994, Data for the ESI for Seven Low Priority Sites was
collected between June - July, 1994. Data for the Phase I Remedial Investigation was collected
between September — November, 1997.

Table 3.2-1 summarizes the number of samples from each media collected at each of these areas
of concern. Three separate sample counts are provided for soil samples: all soils, shallow soils
from Oft to 2ft, and shallow soils from 0ft to 0.5 ft. Shallow soil samples from 0ft to 2ft provide
the basis for the evaluation of ecological risks in Section 3.6, while the shallow soil samples

p\pitiprojectsisenccais 597 eccidecisiondocudraftiextisection3.doc June 2001
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Table 3.2-1

SUMMARY OF SAMPLES COLLECTED

Decision Document - Mini Risk Assessment

Seneca Army Depot Activity

Number of Samples Collected

Site Total Soil Surface Soii (Gft-2ft) Surface Soil (0ft-0.5ft) Groundwater
SEAD-59 57 20 & 3
SEAD-71 34 24 21 2

pipitiprojectsisenecais5987 teccidecisiondocumentitablesiTable 3.2-1. xs\numsamps
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Sencca Army Depot Activity Draft Decision Document —-SEADs-59 and 71

from 0 to (.5ft provide the basis for the risk evaluation of many of the human health receptors.
The figures showing these sample locations are found in Section 2.

The following sections describe the processes by which the data were analyzed, examined, and
reduced to arrive at a list of analytes, for each exposure pathway, that were quantified for use in

the human health risk assessinent.

321 Site-Specific Data Evaluation Considerations

NYSDEC CLP Statement of Work methods were used for the analysis of organic and inorganic
constituents in soil and groundwater, Herbicides were analyzed using EPA Methods 8150.
These methods provide data suitable for the risk assessment.

For inorganics, each site dataset was compared against the SEDA background dataset to
determine if the site dataset is statistically different from the background dataset. This

background comparison was performed for both soil and groundwater,

The analysis, recommended by USEPA Region 2, is as follows. For each inorganic constituent,
the average concentration for the site was compared to 2 times the average background
concentration, If the site average concentration for a constituent was less than 2 times the
background average concentration, the constituent is considered to be present due to background
conditions. and it was eliminated from further consideration in the risk assessment. Removing
analytes from further consideration is consistent with RAGS (EPA 1989a).

Ounly inorganic constituents were compared to background. Anthropogenic organic constituents
have not been considered. Organic compounds were eliminated from further consideration only
if they were not detected at a particular site. This has produced a more conservative risk
assessment since all organic constituents have been assumed to be present due to previous site
activities. Background data sets and the locations from which the data were collected are

provided in Appendix C.

Three inorganic analytes were found to occur in the soil at SEAD-59 at concentrations that tend
10 be above background soil measurements, They are antimony, mercury, and sodium. Five
inorganic analytes were found in SEAD-71 soil at concentrations that tend to be above

background soil measurements. They are lead, mercury, selenium, sodium, and zinc. These

pipitiprojectsisenceats397 1 ecedecisiondocidrafltextisectiond.doc June 2001
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inorganic constituents in soil were retained for further analysis in the individual risk assessments,
as appropriate,

Sodium was the only inorganic analyte that was found to occur in the groundwater at SEAD-59
at higher concentrations than background groundwater concentrations. The following 11
compounds were found in SEAD-71 groundwater at concentrations greater than those detected in
background groundwater: aluminum, beryllium, chromium, cobalt, copper, iron, lead,
manganese, nickel, vanadium, and zinc. These inorganic constituents in groundwater were
retained for further analysis in the risk assessments performed for each affected site.

322 Data Quantilication for Use in the Risk Assessment

After eliminating inorganic analytes present at background leveis from the risk assessment,
exposure point concentrations (EPCs) were calculated for each of the remaining detected
analytes in each media at the two sites. EPCs for both the reasonable maximum exposure (RME
and central tendency (CT) risk calculations are equal to the 95 percent upper confidence limit
(UCL) of the arithmetic mean of the concentration (EPA, May 1992). Background samples were
excluded from the calculation of EPCs,

The analytical results of each pair of samples and duplicate samples were averaged to produce
single sets of results used to calculate EPCs for each detected analyte. The following logic was
used to average the results of samples and their duplicate samples:

e If an analyte was detected in both the sample and duplicate sample, then the detected
values were averaged,

¢ If an analyte was not detected in either the sample or duplicate sample, then the sample
quantitation limits were averaged.

e [fan anatyte was detected in only one sample of a sample-duplicate pair and the SQL of
the other sample was less than four times the detected value, then the analyte was
considered present at a level equal to the average of the detected value and one-half of
the SQL.

e [fan analyte was detected in only one sample of a sample-duplicate pair and the SQL of
the other sample was greater than or equal to four times the detected value, then the
analyte was considered present at the detected level.

pripitrojecisisenecatss97 leccidecisiondocidrafitextisection3.doc Tune 2001
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The EPC, or 95% UCL of the mean concentration, was calculated for each analyte using the
following algorithm:

1. A list of concentrations was tabulated for each detected analyte using one-half of the SQL
for all negative results.

2. Each analyte distribution was tested for normality by either the Shapiro-Wilk Test for less
than or equal to 50 samples, or the D’ Agostino Test for more than 50 samples (Gilbert, 1987,
pp. 158-162). A normal distribution was assumed if the distribution passed the test at the
0.05 significance level, otherwise the distribution was assumed to be lognormal. (WHICH?)

3. The 95 percent UCL of the mean was calculated using the t-statistic for normal distributions
for the H-statistic for lognormal distributions (see Gilbert, 1987). If the 95 percent UCL of
the mean exceeded the maximum detected concentration, then the following steps were
executed.

4. The set of results was tested for unusually high SQLs. An unusually high SQL was assumed
to exceed 1.5 times the average SQL.

5. 1If an unusually high SQL was present and the 95 percent UCL of the mean exceeded the
maximum detected concentration, then the sample with the highest SQL was excluded from
the data set and the statistics were re-calculated (1 through 4 above).

6. Analytical results with unusually high SQLs were removed one-by-one until either (a) the 95
percent UCL of the mean no longer exceeded the maximum detected concentration or (b) no
more unusually high SQLs were present.

7. In cases where the final 95 percent UCL exceeded the maximum detected concentration. the
maximum detected concentration was selected as the EPC. In these cases, the maximum
detected concentration is believed to be a better conservative (upper bound) estimate of the
mean than the established 95% UCL for various reasons, including small sample
populations, small number of detected values, poor knowledge of the underlying statistical
distribution based on available data. and variable SQLs.

Tables located in Appendices A and B list the chemicals of potential concern for the baseline
human health and ecological risk assessments in all soils, surface soils {0 to 6 inches and 0 to 2
feet), and groundwater of SEADs-59 and 71. For each analyte detected in each sample medium,
this table presents the number of analyses performed, the number of times detected, the
frequency of detection, the mean and standard deviation of the sampled concentrations, the
maximum detected concentrations, the result of the test for normality, the 95 percent UCL of the
mean of the sampled concentration (RME and CT concentrations), and the value chosen as the
EPC.
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Tables 3.2-2 and 3.2-3 provide a summary of all the chemicals quantified in the human health
risk assessments. These tables lists the anlalytes found in each sampled medium, less the
inorganic analytes found at background levels,

33 EXPOSURE ASSESSMENT

3.3.1 Overview and Characterization of Exposure Setting

The objective of the exposure assessment was to estimate the type and magnitude of exposures to
the Chemicals of Potential Concern (COPC) that are present at, or migrating from, the site. This
component of the risk assessment can be performed either qualitatively or quantitatively.
Quantitative assessment is preferred when toxicity factors necessary to characterize a compound

of concern are available,
The exposure assessment consists of three steps (EPA, 1989a):

1) Characterize Exposure Setting: In this step, information on the physical characteristics
of the site that may influence exposure is considered. The physical setting involves
climate, vegetation, soil characteristics, surface and groundwater hydrology. All
potentially exposed populations and sub-populations therein (receptors) are assessed
relative to their potential for exposure. Additionally, locations relative to the site along
with the current and potential future land use of the site are considered. This step is a
qualitative one aimed at providing a general site perspective and offering insight on the
surrounding population,

2) Identify Exposure Pathways: All exposure pathways, ways in which receptors can be
exposed to contaminants that originate from the source, are reviewed in this step.
Chemical sources and mechanisms for release along with subsequent fate and transport
are investigated. Exposure points of human contact and exposure routes are discussed
before quantifying the exposure pathways in step 3.

3) Quantify Exposure: In this final step, the exposure levels (COPC intakes or doses) are
calculated for each exposure pathway and receptor. These calculations typically follow EPA
guidance for assumptions of intake variables or exposure factors for each exposure pathway and

EPA-recommended calculation methods.
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TABLE 3.2-2

CHEMICALS OF POTENTIAL CONCERN AT SEAD-59

Decision Document - SEADs-59 and 71

Seneca Army Depot Activity
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TABLE 3.2-3

CHEMICALS OF POTENTIAL CONCERN AT SEAD-T1
Decision Document - SEADs-59 and 71

Seneca Army Depot Activity

Compound

Total Sall Surnfzce Soll (DR-21t)

Surface Soil (OF-0.5t)

Groundwater

Yolatile Organic Comp

1.1, 1-Tachlarogthane

Acelong

Benzene

Ethyl benzene

Melhykene chionde

Siyrene

Tetrachioroelane

Toiwene

A A e

bt B2 g ed b b2

Totat BTEX

Tolal Xylenes

Bt ot B btd B g B4 b2y

.

p2d

Sem|yolatile Organic Compounds

2-Methyinaphinalens

Acenaphihena

Acgnaphihylens

Anthracens

Benzoiaanihracens

Benzotajpyrene

Benzeublusraniheng

E B g ol b b

ENZo(ghiperylens

[Benzotkfuoranthene

e

EA RS ad B od 9nd b 1

154 2-Eliylhesyl ipnialate

Carbazole

{hrysena

Dr-n-butyiphtnalate

Dibenzia hjanitracens

Dhbenzoluran

Flupranihene

Flucrene

Indenalt 2 J-cdipyrene

Naphihatene

Phenanthreng

Fa ] Bod Eod e bad B b ] 1o

e i o e Ly 2 B2 by

Fhenot

Pyrens

A R0 b B 5 3 Eed Rt Bt B R B4 Bl e B R R el

.

>

Pesticldes

4.4-D0D

4,4.D0E

44.007

Alpha-BHE

kb

Adpha-Chigrdang

Bela-BHC

EAEA T o o4

F

Deaita-BHC

Digldnn

Endosulian |

[Endosutian i

ndusullan sulfaty

ngdnn

[Endnn aldenyde

Endnn kelone

P R P E RS

EA RS B B kS B

Gamma-BHC/Lindane

Gamma-Chler dane

Fad

e

Heptachiar

Heptachlior epoxide

Methoxychio

B EA B B B B R B BB b B R b B R

e

Metals

Afuminum

Beryliium

Chromem

Coball

Copper

Iror

Lead

Manganese

b B v v Ed e b

Mercury

Mickel

=

Selernum

b4

Ecdium

bod b4

o b4

[1- P

[2ine

Hote

Eurfave soit from OR-0 5A considerad in hurman haakth nsk assessment

Surfaca Soil rorn OR-2R dered In log

nsh

B e,

k2] wablesiTable 3 2-283 w5201

Page 1041



Sencca Ammy Depol Activity Drail Decision Document —-SEADs-59 and 71

Figure 3-1 illustrates the exposure assessment process.

3.3.2 Physical Setting and Characteristics

The physical setting and characteristics of the site are described in Section 2 of this document.

3.33 Land Use and Potentially Exposed Populations

3.3.3.1 Current Land Use

The sites under consideration are abandoned and are no longer in use. There are no drinking
water supply wells at either area. These sites have no actual site workers and are occasionally

patrolled by site security personnel.
3332 Potential Future Land Use

EPA guidance recommends that, if available. master plans, which include future land uses,
Bureau of Census projections and established land use trends in the general area should be
utilized to establish future land use trends.

In Juty 1995, the Base Realignment and Closure Act (BRAC) Commission voted to recommend
closure of SEDA. Congress approved the recommendation, which became public jaw on
October 1, 1993, According to BRAC regulations, future uses of the site will be determined by
the Army,

In accordance with BRAC regulations, the Army will notify all appropriate regulatory agencies
and will perform any additional investigations and remedial actions to assure that any changes in
the intended use of the sites is protective of human health and the environment in accordance
with CERCLA. Also, Army regulations (Regulation 200-1, paragraph 12-5, Real Property
Transactions), require that the Army perform an Environmental Baseline Study (EBS) prior to a
transfer of Army property. The EBS is an inventory and a comprehensive evaluation of the
existing environmental conditions and consists of scope definition, survey, sampling,
investigative and risk assessment.

As part of the 1995 BRAC process, a Land Redevelopment Authority (LRA) comprised of
representatives of the local public was established. This group commissioned a study to
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recommend future uses of the Seneca Army Depot. The Land Reuse Plan produced by the LRA
designated various uses for different parcels of SEDA. This Land Reuse Plan is the basis of
future land use assumptions for the sites included in this risk assessment. Figure 1-2 shows the
intended future land use of each parcel of SEDA, and shows the location of SEADs-59 and 71
Planned Industrial Development parcel,

NYSDEC has established a goal for site remediation to “restore the site to pre-disposal
conditions, to the extent feasible and authorized by law.” [6 NYCRR 375-1.10]. The risk
assessment includes a residential receptor scenario, as a basis for considering the site conditions
in terms of this regulatory “pre-disposal” goal.

3333 Potentially Exposed Populations

Potentially exposed populations that are relevant to the future land use are evaluated in this risk
assessment. Although current exposure s infrequent and limited, it is also considered in this risk
assessment.

The potentially exposed populations for the Planned Industrial Development land use are as
follows:

Current Site Worker

Future Industrial Worker

Future Construction Worker

Future Trespasser (Child)

Future Worker at On-Site Day Care Center

Future Child at On-Site Day Care Center

Future Residents {for pre-disposal goal evaluation)

3.3.4 Identification of Exposure Pathways

Exposures are estimated only for plausible completed exposure pathways. A completed
exposure pathway has the following four elements:

s 7 source and mechanism for chemical release,
* an environmental transport medium,
e  an exposure point, and

¢ a human receptor and a feasible route of exposure at the exposure point.
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A pathway cannot be completed unless each of these elements is present. Figure 3-2 ilfustrates
the completed exposure pathways for the Planned Industrial Use scenario.

3341 Sources and Receiving Media
The contaminant source areas for each site are summarized below;
SEAD-59

The suspected potential sources are the construction debris and drums comprising the fill area
and the debris and paint cans found elsewhere on the site. The primary release mechanisms from
the site are surface water runoff collected in the drainage swale located in the western portion of
the site, the northern portion of the site, and by the drainage ditch which parallels the south side
of the access road. The infiltration of precipitation through the source areas is also a primary
release mechanism from the site. If infiltration of precipitation occurs then groundwater would be

a secondary source. Soil. surface water, and sediment are also secondary sources.
SEAD-71

The suspected potential sources are waste materials that were disposed of onsite. The primary
release mechanisms from the site are surface water runoff, which makes its way onto the sites to the
southwest and infiltration of precipitation through the potential source areas. If infiltration of
precipitation occurs then groundwater would be a secondary source. Soil, surface water and

sediment are also secondary sources.
3.3.4.2 Fate and Transport

The environmental fate associated with the general classes of COPCs found at SEADs-59 and 71
site is discussed briefly below.

3.34.2.1 Volatile Organic Compounds

Volatile organic compounds were detected infrequently in soil at SEADs-59 and 71. Of the few
samples that did contain BTEX compounds (benzene, toluene, ethylbenzene, xylenes), some
were detected at SEAD-59 at levels exceeding state criteria. No VOCs were detected in
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groundwater at either site. Because of this low prevalence and concentrations, direct
volatilization of VOCs was not considered significant in this assessment.

33422 Semi-Volatile Organic Compounds

The principal semi-volatile compounds found in soil SEADs-59 and 71 are polynuclear aromatic
hydrocarbens (PAHs). Generally, these constituents are relatively persistent and immobile in the
environment. Pesticides were also found in soil both sites and one PCB compound was detected
in SEAD-59 soils. The only semivolatile compound detected in the groundwater at the two sites
was phenol at SEAD-59.

33423 Metals

The behavior of metals in soil is unlike organic compounds in many aspects. For example,
volatilization of metals from soil is not considered a realistic mechanism for pollutant migration
and was not considered, However, leaching and sorption are considered potential mechanisms
for transport. Leaching of metals from soil is controlled by numerous factors. Most importantiy
is its chemical form (base metal or cation) in the soil. The leaching of metals from soils is
substantial if the metal exists as a soluble salt. Upon contact with surface water or precipitation,
the metals, either as meta! oxides or metal salts, can be solubilized, eventualty leaching to the
groundwater. Multiple metals were found in groundwater at SEAD-71. Only one metal was
found in SEAD-59 groundwater.

3343 Summary of Exposure Pathways to be Quantified

The pathways presented reflect the projected future onsite use of SEADs-59 and 71. This section

presents the rationale for including these exposure pathways in this risk assesstnent.

Inhalation of Particulate Matter in Ambient Air

Surface soil particles may become airborne via wind erosion, which in turn may be inhaled by
individuals at the site. Construction workers may also be exposed to subsurface soil particles.
Therefore. inhalation exposure to soil particulates in ambient air was assessed for all receptors
except the industrial site worker, who is expected to spend the majority of the day indoors.
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Incidental Ingestion and Dermal Contact to On-Site Surface Soils

During the course of daily activities, current site workers, day care workers, residents, and
visiting children (trespassing or attending day care) conld come into contact with site surface
soils and involuntarily ingest and/or have their skin exposed to them. Therefore, exposure via
dermal contact and soil ingestion was assessed for all the receptors mentioned above.

Incidental Ingestion and Dermal Contact to On-Site Surface and Subsurface Soils

The laboratory analyses of all surface and subsurface soils show the presence of VOCs, semi-
volatile organics, pesticides, and metals. During the course of daily activities, an on-site
construction worker will come into contact with these surface and subsurface soils during
intrusive activities and may involuntarily ingest and have his/her skin exposed to them.
Therefore, exposure via both dermal contact and soil ingestion was assessed for the future

construction worker.

Ingestion of Groundwater

There is no current use of groundwater as a potable water source at the Depot. The future plan
for all areas of SEDA is to obtain potable water from the existing water supply line. 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. It is unlikely that a groundwater well would be installed for future
drinking water use since a potable water pipeline exists. The shallow groundwater aquifer at the
site is inadequate for both yield and quality. Nonetheless, since this use is not prevented via an
institutionai control such as a deed restriction, it was assumed that wells would be installed on-
site for potable water at any site where COPCs were detected at fevels exceeding background
concentrations. Therefore, this is considered a complete pathway for receptors at the areas of

concern.

Inhalation and Dermal Contact with Groundwater while Showering

Residents may be exposed to groundwater while taking daity showers. These receptors may be
exposed to all chemicals contained in groundwater during showering by dermal contact and
volatile chemicals that partition into the air via inhalation. Therefore, this is considered a

complete pathway and data from the on-site wells are used to calculate exposure concentrations,
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3.3.5 Quantilication of Exposure

In this section, each receptor's potential exposures to chemicals of potential concern (COPCs) is
quantified for each of the exposure pathways described above, In each case, the exposures are
calculated following methods recommended in EPA guidance documents, such as the Risk
Assessment Guidance for Superfund (EPA 1989). These calculations generally involve two steps.
First, representative chemical concentrations in the environment, or exposure point concentrations
(EPCs), are determined for each pathway and receptor. From these EPC values, the amount of
chemical that an exposed person may take into his’her body is then calculated. This value is
referred to as either the Human Intake or the Absorbed Dose, depending on the exposure route,

This section describes the exposure scenarios, exposure assumptions and exposure calculation
methods used in this risk assessment. All calculations are shown in the tables included in
Appendices A and B.

Risk assessment as a whole, and the exposure assessment step in particular, are designed to be
health protective. The exposure calculations require estimates and assumptions about certain
human exposure parameters, such as inhalation rates, ingestion rates, etc. Generally, values are
selected which tend to overestimate exposure, USEPA (1993) recommends two types of exposure
estimates be used for Superfund risk assessments: a reasonable maximum exposure (RME) and
central tendency exposure (CT). The RME is defined as the highest exposure that could
reasonably be expected to occur for a given exposure pathway at a site, and is intended to
account for both uncertainty in the contaminant concentration and variability in the exposure
parameters (such as exposure frequency or averaging time). The CT also may be evaluated for
comparison purposes and is generally based on mean exposure parameters. Both scenarios have
been evaluated in this risk assessment.

Superfund risk assessments consider chronic exposures unless specific conditions warrant a
short-term or an acute assessment. In this evaluation, long-term exposure to relatively low
chemical concentrations is the greatest concern. Short-term (i.e., subchronic) and acute
exposures were evaluated only for the construction worker and day care child who have exposure
durations of | and 6 years, respectively.

Exposure-point concentrations (EPCs) were estimated for all pathways selected for quantitative
evaluation. These concentrations are based on the 95% UCL of the mean (for soil and
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groundwater) or on calculated estimates {for ambient air). Steady-state conditions were
assumed. Therefore, current and future chemical concentrations were assumed identical. This
assumption may tend to overestimate long-term exposure concentrations because chemical
concentrations are likely to decrease over time from natural processes such as dispersion,
attenuation, degradation and dilution.

Estimates of pathway-specific human intakes or absorbed doses for each chemical involve
assumptions about patterns of human exposure to contaminated media. These assumptions are
integrated with exposure-point concentrations to calculate intakes. Intakes or doses are normally
expressed as the amount of chemical at the environment-uman receptor exchange boundary in
milligrams per kilogram of body weight per day (ing/kg-day). which represents an exposure
normalized for body weight over time, The total exposure is divided by the period of interest to
obtain an average exposure. The averaging time is a function of the toxic endpoint: for
non-carcinogenic effects, it is the exposure time (specific to the scenario being assessed) and for
carcinogenic effects, it is lifetime {70 years).

3.3.51 Exposure Assumptions

An important aspect of exposure assessment is the determination of assumptions regarding how
receptors may be exposed to contaminants. An extensive listing of exposure factors are provided
in USEPA guidance, and these were followed throughout this assessment. Standard scenarios
and EPA-recommended default assumptions were used where appropriate.

The exposure scenarios in this assessmenl involve the following receptors, based on the future
use of Pianned Industrial Development:

* current site worker

e future industrial worker

e future construction worker

s future trespasser (child)

o future worker at on-site day care center

o future child at on-site day care center

e future residents (for pre-disposal goal evaluation)

The exposure assumptions for these scenarios are intended to approximate the frequency,

duration, and manner in which receptors are exposed to environmental media. For example, the
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worker scenarios are intended to approximate the exposure potential of individuals employed at
the site.

Details of the exposure assumptions and parameters for each exposure scenario are shown in
Table 3.3-1.

The primary sources for the RME and CT exposure factors are as foliows:

e USEPA, 1988: Superfund Exposure Assessment Manual

e USEPA, 1989a: Risk Assessment Guidance for Superfund, Volume [ (RAGS)

e USEPA, 1991a: Supplemental Guidance, Standard Default Exposure Factors

e USEPA, 1992: Dermal Exposure Assessment, Principles and Applications

e USEPA. 1993a: Superfund's Standard Default Exposure for the Central Tendency and
Reasonable Maximmum Exposure

» USEPA, 1997: Exposure Factors Handbook

In the following sections, the methods used to caiculate exposures by each pathway are
explained. Tables that show the human intake or absorbed dose values calculated for each
exposure scenario at each site are contained in Appendices A and B. These intakes and doses
are used to assess overall carcinogenic and non-carcinogenic risk, as discussed later in the risk
characterization section (Section 3.5).

3.3.5.2 Exposure Scenarios

The various receptors evaluated in this assessment, and their respective exposure scenarios are
described below,

Construction Worker. Future construction workers are assumed to spend one year working at
the site, which is a typical duration for a significant construction project. These workers spend
each working day at the site. During this time, this worker inhales the ambient air at the sites
and may ingest or dermally contact the soil there. Since the construction worker may be digging
onsite, the soil ingestion or dermal contact with both surface and subsurface soils was assumed.

Industrial and Day Care Worker. The future workers at the industrial development and day

care center spend each working day at the site (5 days/week for 50 weeks, RME). This exposure
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Fahle 3.3-1
EXPOSURE FAUTOR ASSUMPTIONS
Decision Document - SEADS-59 and 71

BERIE ]

RECEPTDR EXPOSURE ROUTE RME/CT PARAMETER YALUE UNITS BASIS SOURCE
CURRENT SITE WORKER tnhalation of Dusi in Inhalation Rate 9.6 m3/day Average inbalation rate for mederate activity 15 1.2 m3/hr. 8 hr work dav USEPA. 199
Ambient Air RME & OT | Body Weight T{ke Seandard referenee weight for adult males USEPA, 1991
Averaging Time - O 25350 [davs 70 vears, conventional nman lile span USEPA, 19589
(A EPC Caleulated Expasure Frequency 20{davs/ye Asswmed BPI
from Hurface Soil Only ) RME Exposure Darion 25| years Upper bound nme fer eenployment at a job USEPA, 1991, 1993
Averaging Time « Ne 9125 days 15 years USEPA, 1989
Exposure Fregueney 10 days/vr Assumed BPI
1 Exposure Duration 7| yecars Mean time Tor emplovment ata joh USEPA. 199
Averagmg Time - No 2335 |days 7 vears USEPA. 1989
Engestinn of Sail Body Weight T ke Standard reference weight for adoh maies LUSEPA. 199]
RME & CT | Fraction Ingesied 1| funinlessy 100" 0 ingestion, conservalive assumplion BPJ
{Sail FPT Calculated Averagmg Time - Ca 23550 | davs T years, conventional human hile span USEPA, 1989
from Surface Sail Onlvy Inpestion Rane 1040 gz sail/dday Upper boond worker exposure to dirt and dust LISEPA. 1993
RMIE Expasure Frequency 2 dayvsive Assumed By
Exposure Duration 25| years Upper bound timae fon employment at a job USEPA, 1991 1995
Averaging Time - No 9125 days 23 years USEPA, 1989
Ingestion Rale S0 me soil/day  |Average worker exposure to dint and dust USEPA. 1993
T Exposwie Frequency 10| davsivr Assumed BRI
Exposure Duration T|wvears Mean time for emplovment an a job LISEPA, 1996
Averaging Time - Ne 2555 days 7 years USEPA. 1989
Dermal Contact - Smil Body Weigln 70|k Standard reference weight for adubt males USEPA, 199]
RME & CT [ Absomption Factor Compound Specific USEPA, 1992
Soil EMC Caleulated Averaging Time - Can 15550 |days 70 years. conventional human life span LUSEPA. 1989
fram Surlace Soil Onlyvy Skin Contact Surface Arga SEIH e Hands. lezs, anms, neck and head expased. 25% of upper bound body skin area of adul |USEPA. 1992
Sail 1 Skin Adherence Fael [ Upper bouml soil to skin adherence factor USEPA, 1992
RME  |Exposure Frequency mn Assumid BPJ
Exposure Punanon 25 |y Upper hound time for employment at a job USEPA, 1991 1993
Averaging Time - Nc 2125 |days 25 vears USEPA. 1989
Skin Contact Swiface Area S0 em 2 Hands. legs, arms. neck and head exposed. 25% of average body skin arca of adull USEPA. 1992
il tn Skin Adherence Fag 1.2 {mgfcm? Average soil to skin adherence facior LSEPA, 1992
cr Exposure Frequency 10{days/yr Assumed BPJ
Exposure Duration 7| years Mean tine for employment ai a job USEPA, 1996
Averaging Time - Ne 2555 days 7 years LUSEPA, 1989
e 1 nl 4
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Table 3.3-1

EAPOSURE FACTOR ASSUMPTIONS

Ixecision Document - SEADs-S
Seneca Army Depal Activity

and 71

F 2000

RECEPTOR EXFMOSUHE ROVUTE RMEACT PARAMETER VYALUF, UNITS BASIS SOURCE

FUTURE -I‘?'\'.i)llli'l'RI.-\ L Inzestion ol Beuly Weipht 70] ke Standard reference weight for adult males LISEPA, 1991
WORKER Groundwaler RME & CT fingestion Rate 2|liners/day LISEPA. 1993
Averaging Time - Car 25550 |davs 70 vears. vonventional human life span USEPA, 1985
Fxposure Fregoency 250 davsiyr Assumes works § davsiwk and 10 days/vr vacation USEPA. 1991

Rl Fxposure Dur 25| vears Lipper bound time for cplosment al a jols USEPA, 1991, 1993
Averaging 21235 davs 25 vears LISEPA, 189
Exposure Frequency 219 days/v Mean for adull workers USEPA, 1993
1l Exposare Duration T{vears Mean time for emploviment at a job USEPA, 1996
Averaging Time - Ne 2535 davs T vears LUSEPA, 1989
FUTURE CONSTRUCTION Irhalation of Dust in Inhalation Rate 1 {m3/day Average mhalation rate for outdoor worker is 13 m3ne 8 he work day LUSEPA, 1996
WORKER Ambicnt Air Body Weigh T ke Standard reference weight for adult males USEPA. 1991
RME & 1 | Exposwe Duration 1|vear Upper bound time of employment for constr. worker USEPA, 1921
{Ad EPC Caleulated Averaging Time - Ne 63| days 1 vear LUSEPA, 1980
from Snrface and Averaging Time - Car 5 70 years. conventional human life span LISEPA, 1989
Subsurface Soifs) BME  |Exposure Frequencs Assumes works 5 days/wk and 1 days/yr vacation USEPA, 199]
Cr Exposine Frequeney Mean for adull workers USEPA, 1993
Ingestion of Soil Body Weight ke Standard reference weipht for adult males USEPA. 1991

Fraction Ingested IHtumitless) 1007 inpestion. conservative assumplion B}

{Spil EPC Caleulated RME & O |Exposwe Duration I|vear Upper bound time of employment lor constr, worker USEPA, 1991
[rom Surface and Averaging Time - Ne ind[davs I year USEPA. 1989
Suhsurface Sails) Averaging Time - Car 25550 davs 70 vears, conventional human lile span USEPA, 1982

RME Inpestion Rare ABHme soil/day | Assumed IR for imlensive consiruction work USEPA, 1991, 1993
Exposure Frequeney 250 davs/vr Assumes works 3 davs/wk and 10 days/vt vacation USEPA, 1591
Y Iingustion Hate 100 mg soil'day  [Assumed averaze TR for construction work USEPA, 1993
Exposure Fregquengy 219 davs/yr Mean for adull workers USEPA. 1993
Dermal Contact - Snil Body Werght 70|ke Standard reforence weighn for adubl males LISEPA. 1991
Absorption Factor Campound Specific USEPA, 1992
{80l FPC Calerdated RMIE& CT {Exposure Duration || year Upper hound tiste of employment for constr. worker USEPA. 199)
(rom Surface and Averaging Time - Ne 365 |day's 1 year USEPA, 1989
Subsueface Suils) Averaviae Time - Car 25550 |davs 70 years, conventional human life span LISEPA, 1989
Shin Contaet Surface Area SRO0{em2 Hands. legs, arms. neek and head exposed, 25%q of upper bowd body skin area of adul |[USEPA. 1992
BAE 5ol b Skin Adberence Fae || my/em2 Upper hound soil ko skin adherence facior USEPA, 1992
Usposuie Frequeney 250 days/v Assumes works 5 davs/wk and 10 davs/ye vacation USEPA, 1991
Skin Contact Swrlace Area SO(HI em2 Hands. feps. mms, neck and head exposed. 2575 of averape body skin area of adult . 1952
Ch Seil to Skin Adhcrence Fac 4 X mglem? Average soil 1o shin mdherence factor AL 1992
| Fxpasnre Fregueney 219]{duvstv Klean for adnlt warkers . 103

|
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Tahle 3.3-1

EXTPOSURE FACTOR ASSUMPTIONS
Necision Dacument - SEADs-5Y and T1

Seneea Army Depot Activity

420000

RECEPTDR

FUTURE TRESSPASSER
CIH.Dn

EXPOSURE RONWTE RME/CT PARAMETER VALUE UNITS BASIS SOURCE
Inhalation of Inbalation Rate ] Average inhalation rate for moderate activity 15 1.2 m3/hr exposure tme of | hriday L1996
Ambient Air RME & CT [Body Weight mean weight for 13 year old 1990
(A FEPC Calewlated Avcraging Time - Car ) vears, conventional haman life span A, 1985
fiam Suiface Soil Onlyd Exposute Frequency 2 days/whk, 25 whiyr
RNIIE Expasure Duration Assumed
Averaging Time - Ne 5 years . 1989
Exposure Freguency I day/wk. 25 wkive
=T Exposure Dhration Assumed
Averaging Time - Ne 1 year LISEPA, 1989
Ingestion of Seit Tody Weight 5 mean weight for 13 vear old USEPA, 1990
RME & T |Fraction Ingesicit 1fiunitless} 100% 0 Ingestion, conservalive assumplton BE)
{5oil FPC Calenlated Averaging Time - i 25350)davs 0 vears. conventional lmman lifi span LISEPA, 1989
from Surface Soil Only s Ingestion Rate 200 my soil/day |Maximum IR for & chili LISEPrA, 1993
RAME Exposwie Frequency St |daysivr 2 davsiwk. 25 whive BPJ
Exposwre Duration 5|vears Assumed BFJ
Averaging Time - Ne 1825 [days S years LUSEPA. 1989
Ingestion Rate HO0mye soil/day | Averape 1R for a child USEPA. 1993
[4) Expoosure Frequeney 25 tdaysivr 1 day/wk. 25 wkivr BRJ
Exposwie Duration I|year Assumed BPRY
Averaging Time - Ne 363 jdays 1 year USEFA, 198%
Nermal Contact - Soil By Weight S0fke mean weight for 13 vear old LISEPA, 1996
RME & CT [ Ahsorpion Factor Compound Specific LISEPA, 1992
150l FPC Calewlated Nveraging Time - Cae 25550 days 70 vears, conventional human life span USEPA, 1989
frenn Surface Soil Onlyy Skin Comtact Surface Area 46235 em? Hands deps. arms. neek and head exposed: 25% ol upper bound bedy skin area ol a 12|USEPA, 1992
Soil i Skin Adherence Fac I|medem? Upper bound soi 1o sk adlerence factor USEPA, 1992
RATE Expasire Frequency Afhpdaysive 2 davs'wk, 25 whive BPJ
Exposure Duralion 5|years Assumed RPJ
Averaging Time - Ne 1825 |days 5 vears USEPA, 1989
Skin Comtact Swrface Area 3725 em? Hands, legs. ams. neck and head exposed. 23% of average body skin aea of a 12-15 4 USEPA. 1992
Soil o Skin Adberence Fae (12 | my/em Average soil (o skin s lherenee factor USEPA. 1902
or Exposwie Freguency 25 (daysiv I duy/nk, 25 whive Bl
Fapassure Duration I|vear Yssanned BPJ
Averaging Tine - N 365 davs 1 yem USEPA. 1982
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Table 3.3-1
EXPOSURE FACTOR ASSUMPTIONS
Decision Docnment - SEADs-59 and 71

Neneea Army Depot Activily

4170/

RERTA TP T T R e BN RN 1T

RECEPTOR EXPGSI'RE ROUTE RME/CT PARAMFETER VALUE DNITS BASIS SOURCE
{RE DAY CARE inhatation af Dust in Inbalatien Rate A{m3/day Average non-sheeping 1nhalanon rate for 3.3 vear olds 1s € 4 m3/Mwr, exposure lime 10 h{USEPA, 1996
CENTER CEHLP Ambienl Air RANE & C7 | Body Weight 13| kg miean weight Tar 0-6 year olds USEPA. 1993
Averaging Time - Cat 25550|davs Tih vears. conventional human life span USEPA, 1989
14 EPC Caleolated Exposure Freguency 250 dawsivt Assimnes altends 5 days'whk and 10 days vacation USEPA. 1991
from Surface Soil Onlvy RANE Exposure Duration 01| vears Assumes aftends from -6 vears old
Averagme Time - No 2190 davs G vears . 1989
Exposure Frequeney 219 davs/vr Average for oceupationad workers 1993
T Exposure Duration 3 vears
Averaging Time - Ne 10953 davs
Ingestinn of Sail Bewdy Weight itke mean weight for O-6 vear olds A, 1993
RAE & CT [ Fraclion ngested I |{unitiessh 1067, fnzestion, canscrvalive assimplion
(5ol 1EPC Calealaied Averaging Tine - Car 25350|days 0 vemrs, conventional human life span . [989
from Sueface Sail (nlyvy Ingestion Rate 200fmyp soil’day | Maxivuon 1R Tor a child A, 1993
RA[ Fxposure Frequency 250 dayalve Assumes atiends 5 days/wk and 10 dayvs vacation 1o
Exposire Duration flyears Assumces attends fiom (-6 years old
Averaging Time - Ne 2190 days 0O years A, 1989
Ingestion Raie 160 my soil/iday [ Average IR for a child USEPA, 1993
T Exposte Frequeney 9 ] Average fon eccupational workets USEPA, 1993
Expusine Duration 3|years BRI
Averaging Time - Ne 1095 [days BPJ
Dermal Coatact - Soil Bady Weieht 15|ke mean weight for 0-6 vear olds USEPA, 1993
RALE & O [ Ahsorpaon Factm Compeund Specific
{50l EPC Calenlated Averaging Time - Ca 23550 davs 70 years. conventional human life span USEPA. 1989
from Surface Soil Gnlyy Skin Comlact Surface Area 2190 em2 Hands legs. arms, neck and head exposed: 23% of upper bound body skin arca ol a 3- [USEPA, 1992
Soil 1 Skin Adherence Fag 1| mg/ Upper honnd soil 10 skin adberenee Facton USEPA, 1992
RME | Exposure Fregueney 250|dayslsr Ass sattends 5 davs/uk and 10 days vacalion USEPA. 1991
Exposute Duratien flyears Assumes aiends from 06 vears old
Mveraging Thne - Ne 2190 days i years - A, 1989
Skin Contact Surface Area 1R20[em2 Hlands. legs. ams, neck and head exposed: 25" of average body skin area of 2 3-0 yea A T
Seoul to Skin Adherence Fag (H 2 mg/em? Average soil o skin adberence factor . 1992
G Lxposure Frequency 219  daysivr Average occupational workers L1993
Exposure Duaration 3
Averaging Time - Ng 1003
Ingestinn ol Rodv Weight 151k mean weight for O-6 vear olds L 1993
Groundwaler RAITE & CT | Ingestion Rate | |Viters/day USEPA, 1996
Averaging Time - Car 25550 days 70 years, conventional human lile span USEPA, 1989
Exposine Fregueney 250]{daysiv Assumes attends 3 davs’wk and 10 days vacation USEPA. 1991
RAME  [Expesure Duration O] vears Assumes altends from (-6 yems old zrl
s Timie - Ne 90 hdavs 6 years . 1980
Fxposie Fregquency 21 elays/ve Average accupational werkers L1993
T Faposime Duration 3|vears
i 1008 Javs
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Tahle 3.3-1
EXPOSURE FACTOR ASSUMPTIONS
Decision Document - SEADS-5% and 71

Sencea Army Depal Activity

4720404

RECEPTOR

FUTURE DAY CARE
CENTER WORKER

EXPOSURE ROUTE RMECT PARAMETER YALUE UNITS BASIS SOURCE
Inhatation of Dust in W [nhalation Rate 8 FF‘{I.':_\ Averaee mhalation rate for light activity s 1 m3/r, 8§ he wark day USEPA. 1996
Ambient Air RAIE & OT [Rody Weigly To| ke Standard reference weighn For adult males USEPA, 1991
Averaging Tune - Ca days 70 years, conventional human ife span USEPA. 1989
{Aar P Calewdated Fxposme Froguency / Assimes works 3 davs'wh and 10 davs/st vacanon LISEPA, 199
from Sinface Sail Qnly) RMIE [ Exposme Dhation 25| vears Wpper bound time for employment at a jub USEPA, 199]. 1993
Averaging Tine - MNe 9135 davs 25 vears LISEPA. 1980
Exposue Fregiengy T davs/vt Aean for adult workers USEFA, 1993
or Expusme Daration Tlvears hean ime for employment at a job LISEPA, 1996
Averaging Time - MNe 25355 duvs 7 vears USEPA, 1989
Ingestion of Soil Body Weight Tk Standard reference weight for adudt males LSEPA. 1991
BAME & CT | Fracuen Ingested I{tumitless) 10M0% 1 on, consenvative asswmplion Bl
15nil EPC Calenlated ‘weraging Time - Can 23350 davs T vears, conventional human life span LISEPA, 19589
fram S face Sol Onlv) Ingestion Raie 100 g soil/day |LUpper bound worker exposure to dint and dust LISEPA. 1993
RMIE Exposine Frequency 250 days/yr Assumes works 5 days/wh and 1 days/vr vacation LISEPA. 1991
Exgosme Duration 25| vears Upper bownd time for cooplovment at a job USEPA. 19911993
Averaging Time - N 9125 | days 25 yurars LISEPA, 1989
Ingestion Raw Stme soiliday | Averape worker exposare 1o dint and dust USEPA, 1993
T FExposue Fregquency 219 davsiy Mean For adult workers USEPRA. 193
Expaisire Duration Tlvears Klean time for employment at a joh USEPA. 1996
Averaging Time - Ne 2555 dins T vears LUSEPA. 1989
Dermal Coatact - Soil Body Wei To kg Stanvdard velerence weight for adalt males VSEPRA, 1991
RAME & 7 [Ahsomption Factor Compound Specific LISERA, 1992
80l FPC Caleulated Averaging Time - Cay 23550 days 70 vears. comventional human life span LISEPA, 1989
Trom Surface Koil Onlvy Skin Comact Surface Area SRIHem2 Hands. Teps. arms. neck and head exposed. 25% ol upper bound body skin area of adul [LISEPA, 1992
Soil 10 Skin Adberence Fac || mglem? Upper bound soil ta skin adherence factor USEPA. 1992
RAIE Expasiie Frequency 2504 davsiy Assumes works & davs’wk and 10 days/vr vacation LISERA, 1991
Exposie Duration 5 vears Upper bound time (or employment at a job USEPA, 1991, 1993
Averaging Time - Ne Q125 4days 25 years LUISEPA, 1989
Skin Contact Surface Area A jem2 Hands. legs, anms, neck and head exposed, 25% of average body skin area of adult LISEPA, 1992
Sail 1o Skin Adherence Facl 0 Minglem? Average soil to skin adherence factor USEPA. 1992
T Exposine Frequeney 219]davs/vi Mean for adull workers. LISEPA. 1993
Exposure Duration T|xears Mean fime for emplovment al a job USEPA, 1996
Averaging Time - Ne 2555 days 7 vears USEPA, 19589
Inyrestinn of Baly Weiglht 0k Standard reference weight for adult males USEPA, 1991
Groundwater RME & T [Ingesiion Rate Hhitersiday LISEPRA, 1992
Averaging Time - Car 23530]davs 70 years. conventional human hife span LiISEPA, 1989
Exposure Frequeney' 250 daysivr Assumes works S davs/wk and 10 davs/st vacation USEFA, 1991
RAE Exposure Diration 2ilyears Upper bonnd time Tor employment ad a job USEPA, 1991, 1993
Averaping Time - Ng H 5kl 25 vears USEPA, 1989
Exposure Frequeney 21 el e Mean for adult workers USEPA, [493
T Exposure Dueation Tlvears Nlean time for employment at a job LISEPA, 1990
Averaping Tene - Ne 2555 days 7 vears VISEPrA, 1789
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Iable 1.3-1

EXTOSURE FACTOR ASSUMPTIONS

Decision Ducument - SEADs-59 and 71
seneca Army Depot Activity

ol o st ot T Lot i bR e pdagkors 1l Bk il Aduh

RECEPTOR EXPOSURE ROUTE RME/CT PARAMETER VALUE | UNITS BASIS SQURCE
RESIDENT (ADULT) Inhalation af Dust in Inhalation Rate 20im3/day  [Assumed inhalation rate for adult receplors. USEPA. 1991, 1993
Ambient Air RME & CT [Body Weight 70 ke Standard relerence wicght For adult males USEPA. 1991
1Aur EPC Calewlaied Averaging Nime - Car 25530 days 70 years. conventional human life span USEPA, 1989
from Surface Soil Only) Exposure Freguency 350|days'yr  |Standard upper hound residential default USEPA. 1993
RME xposure Duration 24| vears Vpper bound time in 1 residence: & years as a child, 24 years as an adult|USEPA. 19911993
Averaging Time - Ne R764 | davs 24 vears USEPA, 1959
lixposure Freguency 234 |daysive | Sandard residential CT {average) defalt USEPA. 1993
cT IExposure Duration 7]vear Average length of residence in same hame; 9 vears (7 adull, 2 child assu|USEPA_ 1993, 1997
Averaging Time - Ne 2355 davs 7 vears LISEPA. 1989
Ingzesting of Suil Body Weight 0| ke Standard relerence wicght Tor adull males. USEPA. 199)
RME & CT [Fraction Ingested I [tumitless) | TU0% ingestion. conservative assumplion BPJ
{Sadl BEPC Caleulated Averaging lime - Car 25550 |days 70 vears, conventional human hie span USEPA. 1989
Irom Surlace Soil Onlyv) Ingestion Rate 100 my soel/daf Upper bound residential adult exposure to indoor and outdoor dirt and d |USEPA, 1991
RME Lxposure Fregueney a0ldays/yr  |Standard upper hound residential defauli LUSEPA, 1593
Fxposare Duration 24| vears Upper bound time in | residence: & years as a clold, 24 years as an adult|USEPA. 19911993
Averaging lime - Ne 8760|days 24 vears USEPA. 1989
Ingestion Rate 30 mg soil/daj Average residential adult exposure to indoor and outdoor dirt and dust. [USEPA, 1993
=3 Exposure Frequency 234 |days/vr | Standard residential CT {average) default. USEPA, 1993
Exposure Duration Tlvear Average length of residence in same home: 9 vears {7 adult, 2 child assuf USEPA. 1993, 1997
Averaging Time - Ne 2555 |days 7 years LISEPA, 1983
Dermal Contact - Soil Body Weight ke Standard relerence wieght For adult males. LISEPA, 1991
RME & CT |Absorption Faclor Compound Specific
{Sail FPC Caleulated Averaging Time - Car 25550 davs 70 vears, conventionil himan life span LUSEPA, 1983
from Surfice Sail Only) Skin Co Surface Arca FE00jem2 Lipper hound adult skin surface exposed 1o soils. LSEPA, [992
Soil 1o Skin Adherence Fact Ilmg/em2  |Upper bound soil 1o skin adherence factor USEPA, 1992
RMI- Exposure Frequeney 350|davsvr  |Swandard wpper hound residential defaul USEPA. 1993
Exposure Duration 24| vears Upprer bound time in 1 residence: 6 years as a chitd. 24 vears as an adultfUSEPA. 1991,1993
Averaging Time - Ne R760 days 24 years USEPA, 1989
Skin Contagt Surlace Aren S00Hem2 Upper bound adult skin surface exposed 1o smil, USEPA, 1992
Sail o Skin Adherence Fael 0.2 lmg/em2 | Aversee soil to skin adherence Bactor LISEPA, 1992
Cr Ixposure Freguency 3 ldaysive | Standard residential CT (average) default, LISEPA, 1993
Fxposure Duration Tlvear Average length of residence in same home: 9 vears {7 adult, 2 child assuf USEPA. 1992, 1997
Averaging Iime - Ne 2555 davs 7 vears USEPA. 1989
Maerdn ¥



Fable 3.3-1
EXPOSURE FACTOR ASSUMPTIONS
Irecision Document - SEADs-59 and 71
Sencca Army Depot Activity

RECEPTOR EXPOSURE ROUTE RME/CT PARAMETER VALUE | UNITS BASIS SOURCE
RESIDENT (ADULT) Inhalation of inhaiation Rate 0.5 m3 hr Inhalation rate for sedentary adulls USEPA 1997
Groundwater RME & CT [Body Weaghi T0lkg Standard reference wicght for adult mabes. USEPA. 199]
Fyvent Frequencs I {shower/da| Tymeal showering frequency for 90% of American population LISEPA. 1992
Averaging Time - Car 23550 days 70 vears. conventional human lile span LISEPA. 1989
Exposure Freguency 3530rdaysive | Siandard upper hound residential delault USEPA, 1993
RMI- Tivent Duration I3 miniday  |Upper bound shower duration USEPA, 1992, 1997
I*xpessure Duration 2dfvears Vipper bound tme in 1 residence: 6 years as a child, 24 vears as an adult [USEPA. 1991, 1993
Averzing lime - N¢ 8760 davs 24 vears USEPA. 1989
Exposume Freguency 23 davsivr Standard residential CT (average ) defauit, LISEPA . 1993
r Fvent Duration 10{rmivday  [Aserage shower duration USEPA, 1992, 1997
I sposure Duration T|years Average length of residence in same home: 8 vears (7 adull, 2 child assufUSEPA. 1993, 1997
Averaging Time - Ne 2555 | davs 7 years USEPA, 1989
Ingestion of RMI- & | By Weighy 70| ke Standard relerence wicghi [or adult males USEPA. 1991
Groundwaler or Averaging Time - Car 25550 davs 70 yvears, conventional human life span USEPA. 1989
¥ 2Mer/day  |9ith percentile Tor adult residents USEPA, 1989
RMIE Lxposure Frequency SMdaysyr  [Standard upper bound residential default USEPA, 1993
Lixposure Duration 2djvears Upper bound time in | residence: 6 years as a child. 24 years as an adult|USEPA. 199].1993
T 876(Hdays 24 years USEPA, 1982
4 liter/day  [Average ingestion rate for adults USEPA, 1993
il Exposure Frequency 234 |daysive | Standard residential CT (average) default, USEPA. 1993
Iixposure Duration 7|years Average length of residence in same home: 9 years (7 adult, 2 child assujUUSEPA, 1993, (997
Averaging Time - Ne 2555 days 7 years USEPA, 1989
Dermal Contact - RME &  [Body Weight 0| ke Standard reference wieght for aduli males. USEPA, 1991
Ciroundwater cT Averaging Time - Car 25550 days 70 years. conventional human life span USEPA. 1989
Skin Contagt Surlace Arca 23000 em2 Upper bound total skin surface area for adulis, USEPA, 1992
RMI- Exposure Freguency 350)daysive ([ Siandard upper ound residential default USEPA, 1993
Exposure Tine 1125 | hours/day |Upper hound ol time spent in shower {15 minutes) USEPA, 1992
Fxposure Duration 24|vears Lipper bound time in | residence: 6 years as a child, 24 vears as an adult[USEPA. 19911993
Averaging Time - Ne B7A0 davs 20 vears T |USEPA. 1989
Skin Contact Surlace Area 20000 fcm2 Average tolal skin surface area for adults, . |USEPA. 1992
T Fxposure Frequency 23 |daysiye  |Standard residential CT faverage) defaull USEPA, 1993
Fxposure Time (.17 {hours'day | Average showering duration {10 min), USEPA, 1992
Fspasure Duration 7{wears Average length of residence in same home: ¥ vears {7 adull. 2 child assu{USEPA. 1993, 1997
Averaging lime - Ne 2555 duvs 7 years USEPA, 1989
Nenes: Source Relerences:
RMI: = Resonable Maximum FExposure BPE Best Professional Judgement,
CT = Central Tendency DSEPA. 1988; Superfund LExposure Assessment hManual
Car = Carcinogenic USEPRA, 1989 Risk Assessment Guidance for Superfund. Volune HRAGSY
Mg = Mop-cargimigeme VISEPA, 1991 Supplementad Gindance, Standard Default Bxposure Factors
LISEPA. 1992 Dermal Bxposure Assessment, Principles sod Applications
LISEPA, 1993 Soperfund's Sizndacd Defaull Bxposure for the Centeal Tendeney and Reasonable Maximum [Fxposure
VISERA 19T Bxpasure Factors T Lndbook . Dralt wpsdite o 1990 lumadbook

FO T e N R N R S ] P o Tt



Tahle 3.3-1

EXPOSURE FACTOR ASSUMPTIONS
Trecision Docament - SEADS-59 and 7§

Sencen Army Depot Activity

{Soil IMC Calewlated
Trom Surface Seil Oniy}

RMIL & €1

Absorption Factor

Averaging Tune - Car

F

Compound Specilic

23550

days

RECEPTOR EXPOSURE ROUTE RME/T PARAMETER VALUE | UNITS RASIS SOURCE
REUSIDENT (CEHIE.DY Inhaiation of Dust in Inhalation Rate 8 7|m3day  |Average inhalation rate for a child 1-12 yvears old. USEPRA, 1997
Ambicnt Air RMIE & CT [Body Weight 15| ke Standard reference weight for children less than 6 vears old USEPA, 1991.1995
(A BPC Caleulated Averaging Time - Car 25550 70 vears, conventiona! human life span LISEPA, 1989
Irom Surlace Soil Onlyvd Exposure Frequency 350 | day Standard upper bound residential defauht USEPA, 1993
RLME Exposure Duration | vears Upper bound time in | residence: 6 vears as a child. 24 vears as an adult.  |USEPA, 1991, 1993,
Averaging Time - N¢ 2100 days & vears USEPA, 1989
[Exposure Frequenes 2idldavs/ve | Siandard residential CT (averoge) defauli. USEPA, 1993
Y Exposurc Duration 2years Averape lenoth of residence in same home: 9 vears (7 adult, 2 child assum |USEPA, 1993, 1997
Averaging Time - Ne T30jdays 2 years USEPA, 1989
Ingestion of Soil Body Weight 15tky Standard reference weight for children less than 6 years old, USEPA. 19911993
RMIE & CT |Fraction Ingested 1 H{unitless) | T00% ingestion. conservative assumption (E14d]
{801l IEPC Caleulated Averaging Time - Car 33550 days 70 vears, conventional human life span USEPA, 1989
trom Surtace Snil Onlyy Ingestion Rale 200 my soil da| Maximum IR tora child USEPA, 1993
RMIE I xposure Frequency 3s0|davs/yr  |Standard upper bound residential default USEPA, 1993
Iixposure Duration b{vears Upper bound time in 1 residence: 6 years as a child. 24 vears as an adull.  |USEPA, 1991, 1993,
Averaging Time - Ne 2190 |davs 6 years USEPA. 1982
Ingestion Rate 10 my soil/daf Average IR for a child USEPA. 1993
T Exposure Frequency 33d|davs/vr  |Standard residential CT {average) default USEPA, 1993
[Exposure Duration 2vears Average length ol residence in same home: 9 vears (7 adult. 2 child assum |USEPA, 1993, 1997
Averaging Time - Nc S days 2 vears USEPA. 1989
Dermal Contzet - Soil Body Werght 15]ke Standard reference weight for children less than & vears old. USEPA, 1991.1993

70 vears, conventional human life span

USEPA, 1992
USEPA. 1989

Sk Contact Surface Area
Soil to Skin Adherence Fact

1300

cml

mu/em2

Uipper bound skin surlace exposed to soil for child age 5-6.
Lipper bound seil 1o <kin adherence factar

USEPA. 1992
USEPA. 1992

RMIE I-xposure Freguency 350|davs/ye  |Standard upper bound residential default USEPA. 1993
xposure Duration 6]vears Upper bound time in 1 residence: ¢ vears as a child. 24 vears as an adult,  JUSEPA, 1991, 1993,
Averaging Time - Ne 219 fdays 6 vears, LISEPA, 1989
Skan Contact Surface Area 1980 em? Average skin surlace exposed 1o soil for child age 3-6. USEPA. 1992
Sor! 1o Skin Adherence Fact 0.2 mzem?  fAverige soil to skin adherence factor LSEPA, 1992

CT Exposiie Frequeney 234 | daysivr Standard residential CT {average) default, LISEPA, 19493
Isprsure Duration 2|vears Average length of residence in same home: 9 vears (7 aduli, 2 child assum |USEPA, 1993, 1997
Averaging Tume - Ne 730 | days 2 vears LSEPA, 1989
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Table 3.3-1

EXPOSURE FACTOR ASSUMPTIONS
Decision Document - SEADS-5% and 73§
Seneca Army Depol Activity

RECEPTOR EXPOSURE ROUTE RME/CT PARAMETER VALUE | UNITS BASIS SOURCE
RESEDENT (CHILIY) Inhalation of Inhalation Raic 0.3 |m3hr Inhalation rate for sedentary children ages 5-10 USEPA, 1997
Groundwater R & O | Body Weight 15 ke Standard reference werght for children fess than 6 vears old, USEPA. 19911993
Faent Frequency I |shower da| Typical showening frequency Tor 0% ol American population USEPA. 1992
Averaeme Time - Car 23530| davs 71 vears. conventional human lile span LISEPA. 1989
Exposure Fregueney S50 daysivr  [Standard upper bound residential default USEPA. 1993
RN I=vent Duration 15min/day  [Upper bound shower duration LSEPA. 19592 1997
Lixposure Duration alyears Upper bound time in 1 residence: & vears as a child. 24 vears as an adul.  [USEPA. 1991, 1993,
Averaging Time - Ne 2100 days 6 vears USEPA. 1989
Exposure Freguency 234 days/yr | Standard residental O (average ) defauln. USEPA. 1993
e vent Duration Fotminday - |Average shower duration us . 1992, 1997
Exposure Duration 2 wears Averape length ol residence e same home: 9 vears (7 adult, 2 child assum |USEPA, 1993, 1997
Averaging Time - N 730 days 2 years USEPA, 1989
Ingestion of RMIE & |[Body Weight I5|ke Standard reference weight for children less than 6 vears old. USEPA, 1991.1993
Groundwiter cT Averaging Time - Car 2555 | day s 70 vears, conventional human fife span USEPA. 1982
Tngestion Rate Iliter'day  [Approximate 20th percentile value for chitdren 1-11 vears old, USEPA, 1997
RNL Lxposure Frequency J3M|davsiye | Standard upper bound residemtial default LSEPA. 1993
Exposure Duration f|vears Upper bound time in | residenee: 6 years as a child, 24 years as an adult,  JUSEPA. 1991, 1993
Averaging Time - Ne 2190 days 6 years LJSEPA. 1989
Ingestion Rate .74 biters'day | Average IR for a child 1-10 years old LSEPA, 1997
o Exposure Frequency 23d|davsive |Siandard residential CT (average) default, USEPA, 1993
Exposure Duration 2|vears Average length ol residence in same home: 9 vears (7 adult, 2 child assum JUSEPA, 1993, 1997
Averaging Time - Ne 73t days 2 years USEPA, 1989
Dermal Contact - RMIE & Y 15 ke Standard reference weight for children less than 6 vears old. USEFPA, 1991,1993
Groundwater L) Averaging Time - Car 25550 | davs 7} years, conventional heman life span USEPA, 1989
Skin Contact Surlace Arca S18Hem?2 Upper bound skin surface area for children, USEPA. 1992
RME Fxposure Frequency J5tdavs've | Standard upper bound residential default LISEPA, 1993
Lxposure Time .23 hours day [Upper bound showering duration, {135 min) USEPA, 1992
Exposure Duration f|vears Upper bound time in | residence: 6 years as a child, 24 vears asan aduli,  JUSEPA. 1991, 1993
Averaging Time - Ne 2190 davs b vears USEPA. 1989
Skin Contact Surface Area 7930 fem2 Average skin surlace area for children, USEPA. 1992
LExposure Frequency 23 davsive  |Siandard residential CT {average) default, LISEPA, 1993
T Exposure Time (17 (hours/day |Average showering duration { 10 nun), USEPA. 1992
I:xposure Duration 2{vears Average length of residence in same home: 9 vears {7 adult. 2 child assum JUSEPA, 1993, 1907
Averaging Time - Ne T30 davs 2 vears USEPA. [989

Nokes;
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CT = Central Temdency
Car

Mo Non-carciingenic

Carcinnpenic

Resonable Maximem Fxposure

Source Relerences:

BPI Best Professional Judgemeny,
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Seneca Army Depot Activily Dran Deciston Document -SEADs-5% and 71

pericd lasts for an entire 25-year career. During this time, these workers inhale the ambient air,
ingest groundwater, and ingest and dermally contact surface soil.

Trespasser (Child). The adolescent trespasser is assumed to visit the industrial area 50 days
per year (twice a week during warm months) for 5 years (RME). During each visit, the

trespasser inhales the ambient air and ingests and dermally contacts surface soil.

Day Care Center Child. It is possible that a day care center could be established onsite as an
adjunct to the industrial development. Future day care children are assumed to attend the center
5 days/week. 12 hours/day, 50 weeks/year for 6 years (RME). During this time, the child inhales
the ambient air, ingests groundwater, and ingests and dermally contacts surface soil.

Future Resident. The resident is assumed to reside continuously at the site for 30 years {(RME)
or 9 years (CT). The resident is assumed to be a child for a portion of this duration: 6 years
(RME) and 2 vears (CT). The resident inhales the ambient air. ingests groundwater, inhales and
dermally contacts groundwater during showering, and ingests and dermally contacts surface soil.

Complete exposure assumptions (exposure factors) for all receptors and exposure scenarios are
summarized in Table 3.3-1. Most exposure factors used in the exposure assessment were
obtained from EPA guidance documents. Other exposure factors were based on conservative

professional judgment where no data are available from EPA or other sources.

3353 Inhalation of Particulate Matter in Ambient Air

This pathway consists of particulate matter (PM) being released from soils to the air and then
being inhaled by future receptors. Ambient PM concentrations for a construction worker were
estimated using an emission and dispersion model. PM concentrations for the other workers,
trespassers, and day care receptors were based on existing site air measurements shown in Table
332

ppitiprojectsisenecats 3971 eccidecisiondocidraRitextisection3 . doc June 2001
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TABLE 3.3-2

SUSPENDED PARTICULATE CONCENTRATIONS MEASURED AT SEDA
Decision Document - SEADs-59 and 71
Seneca Army Depot Activity

SITE#1 SITE #2 SITE #3 SITE #4

PARTICULATE DATA PM 10 PM 10 PM 10 PM 10
Peak Concentration (ug/m3) 37 on 37 on 37 on 37 on

23 July 95 23 July 95 5 July 95 5 July 95
Arithmetic Mean (ug/m3) 16.8 16.6 16.4 15.8
Standard Deviation 21.4 21.1 23.0 23.0
Geometric Mean (ug/m3) 15.1 14.8 14.8 14.2
No. of 24-hr. Avgs. Above 150 ug/m3 0 0 0 0
Number of Valid Samples 29 32 29 31
Percent Data Recovery 90.6 100.0 90.6 96.9
ulative Summary for April 1, 1995 through July 31, 1995

p:\pit\projects\seneca\sb971eec\decisiondocitables\PM10.WK4
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Seneca Army Depot Activity Drall Decision Doeument —SEADs-59 and 71

Construction Worker

During construction activities, construction workers may be exposed to chemicals in site soils via
inhalation. Construction activities, such as excavation, have the potential to create dust, or
suspended particulate matter (PM), originating from the soils being removed. This dust would
contain the chemicals present in the soil. Construction workers in the construction area would
breathe this PM in the ambient air.

Air concentrations of site chemicals of concern were estimated for this exposure pathway using
excavation models recommended in the USEPA's "Models for Estimating Air Emission Rates from
Superfund Remedial Actions" (EPA 451/R-93-001). Particulate emissions from soil excavation
and loading into trucks are estimated with the following equation:

E = k(0.0016) (M) [U2.2]13
[X/2 14

where:

E = emissions (g)

k = particle size muitiplier {unitless)
0.0016 = empirical constant (g/kg)
M = mass of soil handled (kg)

U = mean wind speed {m/sec)

2.2 = empirical constant {m/sec)

X = percent moisture content (%)

The construction worker receptor is assumed to work at a site for a one-vear period. To
conservatively estimate potential particulate emissions from construction activities during this
period, it was assumed that an area equivalent to the area of the contaminated portions of SEADs-
59 and 71 {(an approximate 5,110 square meter area at SEAD-59 and 3,252 square meter area at
SEAD-71)) is excavated to a depth of two meters over the course of one year.

This results in the following mass of soil removed at each site:

piipitiprojectsisenecals5971 eccidecisiondocidraftitextisectiond.doc June 2001
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Seneca Army Depot Activity Draft Decision Document ~SEADs-59 and 71

Mass = Area x Depth x Soil Bulk Density

SEAD-59
= 5,110 square meters x 2 meters x 1.5 g/cm3 x 106 em3/m3
= 1.53 x 1010 grams
= 1.53x 107 kg

SEAD-7]

= 3,252 square meters x 2 meters x 1.5 g/cm3 x 100 cm3/m3
= 9.75 x 109 grams
= 9.75x 100 kg

Other parameter values for the model are as follows:

k =0.35 for PM1q (EPA 1993)
U = 4.4 m/sec, average wind speed for Syracuse, NY (EPA 1985)
X =10%, recommended default (EPA 1993)

With these values for M, k, U and X, the emission rate (E) from excavation activities is calculated
2,220 grams of PM ¢ over the course of a year for SEAD-59 and 1,410 grams/year for SEAD-71.
This emission rate would be representative if all soil excavated at the SWMUs were contaminated.
and if local climatic factors did not suppress emissions, For example, precipitation, snow cover and
frozen soil in the winter will minimize emissions. To account for these climatic/seasonal factors, it
was assumed that emissions occur only half of the construction time. This results in a
representative emission rate (E) of 1,110 grams/year (707 grams/year for SEAD-71). This is
equivalent to an average emission rate of 0.15 mg/sec (0.10 mg/sec for SEAD-71). assuming

emission occur only during work days: 250 days/yr, 8 hr/day.
Much greater short-term emissions are estimated for site grading with a bulldozer or tractor. This

type of activity is assumed to occur for 90 work days (8-hour day) over the course of a year. The
model equation for grading emissions is:

E=  0.094(s)l5
xi.4

where:

poipitiprojectsiseneca\s 597 leccidecisiondoc\drafivextisection3.doc June 2001
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Seneca Army Depot Activity Drafl Decision Document —-SEADs-55 and 71

E = emission rate (g/sec)

0.094 = empirical constant {g/sec)
s = percent silt content (%)

X = percent moisture content (%)

Assuming the EPA-recommended default values of 8% for s, and 10% for X, the emission rate (E)
from grading is calculated as 0.085 g/sec. Averaged over the course of a year with 90 8-hour days
of grading emissions, this is 38.1 g/hr or 10.6 mg/sec of PM1( emissions, assuming all emissions
cccur during working hours.

Total annual average emissions from: excavation and grading are estimated as 0.15 mg/sec + 10.6
mg/sec = 10.73 mgfsec (or 0.10mg/sec + 10.6 mg/sec = 10.68 mg/sec for SEAD-71).

Localized exposure concentrations for construction workers are estimated with a simple box model!.
The modei treats a defined surface area as a uniform emission source over the time period of
interest. The box, or mixing volume, is defined by this surface area and an assumed mixing height.
The emitted PM g is assumed to mix uniformly throughout the box, with dilution from surface

winds.

The general model equation is:

C= E
(U)(W)(H)

where:

E = emission rate, ing/sec

U = wind speed, m/sec

W = crosswind width of the area source, m
H = mixing height, m

E and U are the same as defined or calculated above. The mixing area is based upon the
assumption that the construction activity causing worker exposure is being performed within a 100
square meter area. This area is assumed square in shape, and W is the square root of 100 mZ, or 10

meters. H is assumed to equal the height of the breathing zone, or 1.75 neters.

pipitiprojectsisenecaisi97 leccidecisiondocidrafiMextisection3.doc June 20044
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Seneca Army Depol Activity Drafi Decision Documcent ~SEADs-59 and 71

With these values, the PM | exposure concentration for a construction worker is calculated as
0.139 mg/m3 for both SEADs-59 and 71. All of this PMjqg was assumed to be airborne soil
released from each site as represented by total soils (surface and subsurface).

The concentration of particulate-associated chemicals in ambient air, then, is:
CA=CSxPMy9pxCF
where:

CA = chemical concentration in air (mg/m3)

CS = chemical concentration in so0il (mg/kg soil)
PM | = PM|q concentration (ug/m3)

CF = conversion factor (10-9 kg/ug)

These calculated CA values are the inhalation EPCs for the dust inhalation scenarios. Tables in
Appendices A and B show the inhalation EPCs for the future construction workers.

All Other Receptors (All Workers and All Child Receptors)

Ambient air normally contains particulate matter derived from various natural and anthropogenic
sources, including soil erosion, fuel burning, automobiles, etc. The concentrations of airborne
particulate matter were measured at SEDA over a four-month period (April-July) in 1995, A
summary of the data collected in this air sampling program is shown in Table 3.3-2. Both Total
Suspended Particulate Matter (TSP) and particulate matter less than 10pm aerodynamic diameter
(PMj ) were measured. TSP includes all particles which can remain suspended in air, while
PM ¢ includes only smaller particies which can be inhaled (particles larger than 10pm diameter
typically cannot enter the narrow airways in the lung).

For this assessmnent, the highest 4-month average PM1( concentration measured at any of the
four monitoring stations was assumed to represent ambient air at SEADs-59 and 71. The entire
particulate loading was assumed to be airborne soil released from the site as represented by the

surface soil EPCs for each site.
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The concentration of particulate-associated chemicals in ambient air, (CA) was calculated with
the same equation [CA = CS x PM | x CF] used for the construction worker, above.

The ambient air exposure point concentrations used in the intake calculations are shown in
Tables in Appendices A and B.

The equation for intake is as follows (EPA, 1989%a):

Intake (mg/kg/day)=CA x IR x EF x ED
BW x AT

where:

CA = Chemical concentration in air (mgz’m3)
IR = Inhalation Rate (m3fday)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Bodyweight (kg)

AT = Averaging Time {days)

The results of these calculations are shown in Tables in Appendices A and B.
3.3.5.4 Incidental Ingestion of Soil

The soil data collected from each site were compiled and the EPCs were selected for each
compound. For the all receptors except the construction worker, only surface soil data coliected
from the 0 to 0.5 foot interval were used in this analysis. For the construction worker exposure,
al} soil data were used as it is assumed that the construction worker will engage in intrusive

activities.
The equation for intake is as follows (EPA 1989a);

Intake (mg/kg-day)=CSxIRx CFx FIx EF x ED
BW x AT

where:
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CS = Chemical Concentration in Soil (mg/kg s0il)

IR = Ingestion Rate (mg soil/day)

CF= Conversion Factor (1 Kg/100 mg)

FI= Fraction Ingested from Contaminated Source (unitless)
EF = Exposure Frequency {days/years)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT=  Averaging Time (period over which exposure is averaged -- days)

The results of these calculations are shown in Tables presented in Appendices A and B.
3.3.5.5 Dermal Contact with Soils

The same receptors considered to have the potential to ingest soil may also comtact the same soils

dermally,

As with the soil ingestion scenarios, the chemical concentration of the soils taken from the 0 to
0.5 foot depth were used as the exposure point concentrations for all receptors except the
construction worker. The chemical concentration of all soils was used as the exposure point

cencentration for the construction worker scenario.

The equation for the absorbed dose from dermal exposure is as foliows, based on guidance in
EPA 1592:

Absorbed Dose (mg/kg-day) = CS x CF x AF x ABS x SA x EF x ED
BW x AT

wlere:

CS=  Chemical Concentration in Soil (mg/kg soil)
CF= Conversion Factor ( 10-6 kg/mg)

AF = Soil to Skin Adherence Factor (mg/cm?)

ABS = Absorption Factor (unitless)

8A = Skin Surface Area Available for Contact (cm2)
EF = Exposure Frequency (days/vear)

ED = Exposure Duration (years)
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BW = Body Weight (kg)

AT= Averaging Time (period over which exposure is averaged -- days)

The product of the terms CS, AF, and ABS represents the absorbed dose per event as defined in
the EPA 1992 guidance.

The exposure calculations are summarized in Tables presented in Appendices A and B.

Dermal exposure involves several unique exposure factors discussed briefty here. Specifically, the
dermal exposure calculation considers the amount of exposed skin, the amount of soil that adheres
to the skin and the degree to which a chemical may be adsorbed through the skin.

The surface area of exposed skin depends on the size of an individual (especially adult vs. child),
clothing worn, and the specific parts of the body which may directly contact the medium of concern
{e.g.. soil or groundwater during showering). USEPA recommendations were followed to select
exposed skin surface areas for each scenario in this assessment.

The following assumptions were made regarding skin surface areas for dermal exposure,
according to EPA 1992:

All Workers and Future Adult Resident (Soil): The hands. legs, arms, neck and head may be
exposed. These comprise approximately 25% of the total body surface area. EPA 1992
recommends a surface area value of 5800 cmZ RME and 5000 cm2 for the CT for the RME as
representative of these exposed body parts.

All Child Receptors (Soil): 25% of total body area was assumned for children age 5-6. This
results in surface area exposure values of 2300 ¢cm? for the RME and 1980 cm?2 for the CT.

Future Child Resident (Groundwater) The entire body surface may be exposed during
showering. EPA 1992 recommends a surface area value of 9,180 em2 for the RME. and 7930 cm?2
for the CT, as representative of the entire body of a child.

Future Adult Resident (Groundwater) The entire body surface may be exposed during
showering. EPA 1992 recommends a surface area value of 23,000 em2 for the RME, and 20,000
emZ for the CT, as representative of the entire body of an adult.
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The potential magnitude of exposure depends on the amount of soil that adheres to the exposed
skin. Again, USEPA recommended soil-to-skin adherence factors were used ir this assessment.

Certain chemicals may be readily absorbed through the skin while others penetrate much more
slowly or not at all. In the case of soil, some chetnicals may be strongly bound to the matrix, which
reduces their ability to absorb through the skin. Chemical-specific absorption factors as provided
by USEPA were used in this assessment. USEPA Region Il recommends quantifying dermal
exposure for only cadmium, arsenic, PCBs, dioxins/furans and pentachorophenol (others are under
development), since credible values are not available for other chemicals of concern. Of these
compounds, only arsenic and PCBs (aroclor 1254) were detected in any soil at levels above
background. Absorption factors (ABS) of 1% (0.01) and 6%(0.06) were used for arsenic and
aroclor-1254, respectively, as recommended by EPA (EPA, 1992).

No other compounds were considered quantitatively for dermal exposure from soil in this risk
assessment.

The reader should note that in the guidance document Dermal Exposure Assessment: Principles and
Applications (EPA 1992), EPA cautions that “dermal exposure is the least well understood of the
major exposure routes. Very little chemical-specific data are available, especially for soils, and the
predictive techniques have not been well validated.” EPA further states that dermal exposure/risk

estimates have considerable uncertainty, and in some cases may be overly conservative.

3.3.5.6 Groundwater Ingestion

All future workers, residents, and children in day care may drink groundwater, The groundwater
data collected from each site were compiled and the EPCs were selected for each compound.

The equation for intake is as follows (EPA, 1989a):

Intake {(mg/kg-day)= CW x IR x EF x ED
BW x AT

where:

CW = Chemical Concentration in Water (mg/liter)
IR = Ingestion Rate (liters/day)
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EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)

BW = Bodyweight (kg)

AT = Averaging time (days)

The results of these calculations are shown in Tables in Appendices A and B.

3.3.5.7 Dermal Contact to Groundwater while Showering/Bathing

The resident may be exposed to groundwater while showering. The EPCs developed for
ingestion of groundwater are also used for this exposure route. The equation for the absorbed

dose, taken from RAGS (EPA, 1989a) is as follows:;

Absorbed Dose (mg/kg-day) = DA xSAxEF x ED

BW x AT
Where:
DA = Absorbed Dose per event (mg/cmZ - event)
SA = Skin Surface Area Available for Contact (cm?2)
EF = Exposure Frequency (days/year)
ED = Exposure Duration {years)
BW = Body Weight (kg)
AT = Averaging Time {period over which exposure is averaged (days)

The absorbed dose per event (DA) was calculated as described in EPAs "Dermal Exposure
Assessment: Principles and Applications," (EPA, 1992).

For organics, a parammeter, B is first calculated. The B value was adopted from the Bunge Model
(Cleek and Bunge, 1992). This value attempts to characterize the relative contribution of each
compounds specific permeability coefficient (Kp value) in the stratum corneum and the viable
epidermis. The B-values for certain compounds are listed in Table 5-8 of the Dermal Exposure
Assessment Manual, EPA, 1992, For any compounds not listed in this table, B-values are
derived using the following equation:

pripitiprojectsisenecais597 lecc\decisiondocidrafittextisection3 doc June 2001
Page 3-30



Seneca Army Depot Activity Drall Decision Document —SEADs-59 and 71

B = Kow
10,000

where Kow is the octanol-water partitioning coefficient (dimensionless).
Once calculated, the B value is used to calculate time conditions associated with estimates of
compound breakthrough time. In accordance with the work of Cleek and Bunge, if the exposure

time per event {ET) is less than the breakthrough time (t*) of steady-state conditions specific to

each compound, then the absorbed dose is calculated as follows:

’6xr><ET
DA=2prCWxCF —_——
T

If the exposure time is longer than t*, then the absorbed dose is calcuiated using:

ET+2(1+3B)r
DAgyent = Kp x CW x CF T

where for both equations:

Kp = Dermal permeability coefficient {cm/hr)
CW = Chemical Concentration in Water {ing/l)
ET = Exposure Time (hours})

B = Bunge Model Value (unitless)

1 = Lag time {hours)

CF = Volume Conversion Factor = 0.001L/cin3

The exposure times for showering are assumed to be 15 minutes/day (0.25 hr/day) for the RME,
and 10 minutes/day for CT, as recommended in the Dermal Exposure Assessment Manual, EPA.
1992,

The lag time { ), is defined as the time it takes a chemical to penetrate to reach a steady-state
condition during a dermal exposure in aqueous media. By properly defining the lag time, the
permeability coefficient (Kp) can be more properly used in the risk calculation further reducing
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uncertainty. Lag times and breakthrough times (t*) for each organic compound were taken from
a list in Table 5-8 of the Dermal Exposure Assessment Manual, EPA, 1992, or calculated. All
chemicals not having lag times were derived using the following equation:

2
r=——jsc
6D
sc
where:
J‘_“_ = thickness of the stratum corneum, assume (0.001) (cm)
D, = Stratum corneum diffusion coefficient (cm2/hr)

The t* value for each organic compound found in ground water is shown below.

Compound t* (hours)
Phenol 0.79

The exposure time, 0.25 hour for RME and 0.17 for CT, is less than t* in all cases. Therefore,
the first equation for DA. above, was used for all organic compounds.

In the Dermal Exposure Assessment Manual (EPA 1992), EPA cautions that the above approach
for calculating dermal exposures to crganic chemicals in water may be overly conservative. EPA
expressed concern that preliminary testing of this model indicated that for some compounds the
absorbed dose from dermal exposure during showering was much greater than the dose from
ingestion of 2 L/day of water. EPA further states that model validation is difficult due to a lack
of data.

For inorganics, DA was calculated by:

DA=K,xCWxETxCF

P

USEPA in the Dermal Exposure Assessment & Guidelines (EPA, 1992) recommends Derinal
Permeability Coefficients (Kp) for a nunber of organic and inorganic chemicals. These
recommended values were used in these exposure calculations. When no organic Kp value was
available, a value was calculated using the following equation:
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Log Kp =-2.72 + 0.71 (log Ko/w) - 0.0061 (MW)

Many inorganic compounds de not have specified recommended Kp values. In this case, Kp was
assumed to be 1 x 10-3 as the default value recommended by EPA (EPA, 1992).

Exposure to chemicals in groundwater during showering occurs via two routes: inhalation of
volatile chemicals that partition into the air from the hot shower water, and dermal contact. The
analyses of these two exposure routes assume that release of volatile chemicals to the air occurs
quickly, and that only the quantities which remain in the water stream are available for dermal
contact. The calculations of exposure from inhalation assume that the water from the shower
nozzie has the same concentration as groundwater, and the groundwater EPC is used. However,
for dermal contact, the EPCs are first adjusted to subtract the amount of each chemical which
partitions into the air, This adjusted EPC, referred to as Cderm . is calculated as:

Cderm = EPCgw (1-fe)

where: EPCgy = groundwater exposure point concentration (at the shower nozzle). mg/L
fe = fraction of chemical emitted to the air in the shower, dimensionless

The fraction emitted (fe) is calculated as:
fe = (EPCair X Fa) / (EPCg‘v X F‘v)
where: EPCyjr = air exposure point concentration in the shower (mg/m?3)
Fq = air flow rate (ventilation rate) in the shower (m3/min)

Fy = water flow rate in the shower (L/min)

This Cderm value is used as CW in the calculations of absorbed dose per event (DA) in the

assessinent of dermal exposure during showering.
The dermal exposure calculations are summarized in Appendices A and B.
3.3.5.8 Inhalation of Groundwater while Showering/Bathing

The same groundwater concentrations that were used in the groundwater ingestion scenario were

used in this scenario. These groundwater concentrations were converted to air concentrations
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inside the shower using a model developed by Andelman (Andelman, J.B. 1984, Andelman, J.B,,
1985a, Andelman, J.B., 1985b). This model assumes that the concentration of the air inside the
shower is in equilibrium between the rate of release from the shower water and the rate of air
exchange between the shower and the bathroom. The empirical constants in the model were
obtained from the observed efficiency of volatilization for TCE in model showers and from
several homes with contaminated water where measurements have been made. The efficiency of
release for chemicals other than TCE is obtained as the product of the ratio of the Henry's Law
constant for that compound to the Henry's Law constant for TCE and the efficiency factor for
TCE.

The average concentration of a volatile organic in the shower air over a period of tg minutes is:

)| -3
Ce=C, |1+ — x(ef'*"’ )
8 il (kf J

A

fortg>0

Cs= average concentration of a volatile compound in the shower air over a duration of tg
mirutes (mg/m-?)

Cinf= asymptotic concentration in air if shower ran for a long time (much longer than 15
minutes), calculated below (mg/m?)

tg = time in shower, RME value for an adult is 15 minutes (min}
k= rate constant for exponential function. defined below (1/min)

Cil‘lf = [(E‘)(F\\')(Cl)]n:‘a

1= FaNb

F, = flow rate of water in shower, RME value is 19 L/min; CT value is 8 L/min (L/min)

C,=  concentration in shower water, determined case by case; C,_is the concentration of
contaminant in groundwater where domestic water is provided by a well {mg/L or ppm)

F,=  flow rate of air in shower, typical value is 2.4 m3/min

Vi, = volume of bathiroom, typical value is 12 m? (m?)

E=" (ErceXHY(Hrcg)

E= efficiency of release of a compound from water to air; 0<E<1; if E has a calculated value

greater than 1, then E must be set equal to 1 (unitless)
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Eqcp= efficiency of release of TCE from water to air, Eqop = 0.6 is a typical value (unitless)
H=  Henry's law constant for an organic compound, {(m3-atm/mol)
Hrcgp = Henry's law constant for TCE, typical value is Hyep = 9.10E- (m?- atm/mol)

The calculated average concentrations in the air in the shower are presented in the Appendix
tables,

The equation for the intake. taken from RAGS (EPA, 1989a) is as follows:

Intake (mg/kg-day)=CAxIRxFEF x ED

BW x AT
Where:
CA = Chemical Concentration in Air (mg/m3)
IR = Inhalation Rate {(m3/hr)
EF = Exposure Frequency (hrs/yr)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged -- days)

The exposure calculations are summarized in the Appendix tables.

The Chemical Concentrations in the air were developed using the model described previously.
The inhalation rate of 0.3 m*/hr was used as the RME value, recommended in the Exposure
Factors Handbook (EPA 1997) as representative of sedentary children,

3.4 TOXICITY ASSESSMENT

The objective of the toxicity assessment is to weigh available evidence regarding the potential of
the chemicals to cause adverse effects in exposed individuals, and to provide, where possible, an
estimate of the relationship between the extent of exposure to a chemical and the increased
likelihood and/or severity of adverse effects. The types of toxicity information considered in this
assessment include the reference dose (RfD) and reference concentration (RfC) used to evaluate
non-carcinogenic effects, and the slope factor and unit risk to evaluate carcinogenic potential.

Most toxicity information used in this evaluation was obtained from the Integrated Risk
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Information System (IRIS). If values were not available from IRIS, the Health Effects
Assessment Summary Tables (HEAST) (EPA, 1993b) were consulted. Finally, the USEPA
Region Il was consulted to provide any additional values not included in these two sources. The
toxicity factors used in this evaluation are summarized in Table 3.4-1 for both non-carcinogenic
and carcinogenic effects.

3.4.1 Non-carcinogenic Effects

For chemicals that exhibit non-carcinogenic (i.e., systemic) effects, authorities consider
organisms to have repair and detoxification capabilities that must be exceeded by some critical
concentration (threshold) before the health effect is manifested. For example, an organ can have
a large number of cells performing the same or similar functions that must be significantly
depleted before the effect on the organ is seen., This threshold view holds that a range of
exposures from just above zero to some finite value can be tolerated by the organism without an
appreciable risk of adverse effects.

Health criteria for chemicals exhibiting non-carcinogenic effects for use in risk assessment are
generally developed using USEPA RfDs and RfCs developed by the RfD/RfC Work Group and
inciuded in the IRIS. In general, the RfD/RfC is an estimate of an average daily exposure to an
individual (including sensitive individuals) below which there will not be an appreciable risk of

adverse health effects. The RfD/REC is derived using uncertainty factors (e.g., to adjust from
anitnals to humans and to protect sensitive subpopulations) to ensure that it is unlikely to
underestimate the potential for adverse non-carcinogenic effects to occur. The purpose of the
RfD/RfC is to provide a benchmark against which an intake (or an absorbed dose in the case of

dermal contact) from human exposure to various environmental conditions might be compared.

Intakes of doses that are significantly higher than the RfD/RfC may indicate that an inadequate
margin of safety could exist for exposure to that substance and that an adverse health effect
could occur.

3.4.1.1 References Doses for Oral and Inhalation Exposure
The types of toxicity values used to evaluate the non-carcinogenic effects of chemicals include

RfDs for oral exposure, and RfCs for inhalation exposure. RfDs and R{Cs represent thresholds

for toxicity. They are derived such that human lifetime exposure to a given chemical via a given
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TABLE 3.4-1
TOXICITY VALUES

Decision Document - SEADs-59 and 71

Seneca Army Depot Activity

Inhalation
RiD
(mg/kg-ilay}
NA
NA
NA
NA
NA
NA
NA
A
MA
NA

1. 43E-003
NA
XA
Na
NA
NA
NA
NA

1 40E-005

& 3TE-005
NA
N
nNA
NA
N
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o a & T

Carc. Slope Rank
COral Wt of
{mp/kg-day)-1_ Evidence
A e NA
4. 50E+000 g B2
S 10E~000 2 B2
6.30E+000 a B2
1.20E<000  a B2
| 80C-000 a C
1IOE+000 ¢ NA
L30E-000 o NA
Na e NA
NA [ D
NA m a]
NA m bl
S30E-00D 2 2
XA (] A
NA a A
NA ] D
NA e o]
WA 3 B2
NA ¢ o]
NA 1 D
NA & A
NA & XA
NA & N3
NA € D
NA € M

a = Taken from the Integraied Risk Infonmation System {IR15){Onling December 19973

b = Taken fram HEAST 1995

¢ = Calculated using TEF

d = Calculated from proposed oral umt nisk value

¢ = Provided by USEPA - Ocrober 1993
f=Caleulated from oral RFD value

¢ = Calculated from oral slope factor
1= Provisional health guideline from EPA Risk Assessment Issue Papers (1995-1996) provided by EPA Technical Support Center

{Inhalation RfTYs were dernived from EPA RIT's based on the assumption of 20 m3 day inhalation rate and 70 ke body weight |

Care. Slope
Enhalation
{mg/kp-day}-1
NA
4 53E~000
9 10E-000
6.30E + 000
1. 30E+006
1. 86E-000
NA
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NA
NA
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EEAY Y
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8 J0E-000
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N
NA
NA
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NA
N
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N
NA
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Dermal
R
{mg/kg-day)
NA
5 00E-004
1L3DE-003
NA
6 0DE-005
NA
3.00E-004
6 00E-005
NA
5 Q0E-003

N
+ 00E-004
5 00E-003
1.O0E-D04
Na
2 A0E-002
3 00E-001
NA
1.50E-003
3. 00E-006
8.00E-004
+.50E-003
N
7 0OE-0035
7.50E-002
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Carc. Slope
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4. 50E-000 p
9 10E-000  p
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NA I
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MNA g
MNA g
XA m
N3 g
4 30E-02 g
Na :
NA
N3 ¢
NA e
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NA B
NA e
Na '
A g
NA #
NA ¢
WA t

04/20i01

Oral
Absorptioa
Factor
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=
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1= Where no oral absorption efliciency data are available. EPA Region 2 recommends that no adjustment be made for relative absorption {i e assume oral absomtion factor = 1,0)
k = Taken from ATSDR Toxicity Profiles ( 1989 - 1995}

1= EPA Region 2 accepied oral absorprion facror for cadmium (persenal conmunication berween A Schatz of Parsons and M AMaddaloni of EPA)

m = Provisional health guideline from EPA Risk Assessment Issue Papers (1997) provided by EPA Technical Suppon Center

tInhalatien RfLYs were derived from EPA RfU's based on the assumption of 200 m3 dav inhalation rate and 70 kg body weighi 1

NA = Not Available
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route at levels at or below the RfD or RfC, as appropriate, should not result in adverse health
effects, even for the most sensitive members of the population. The chronic RfD or RfC for a
chemical is ideally based on studies where either animal or human populations are exposed to a
given chemical by a given route of exposure for the major portion of the life span (referred to as
a chronic study). Various effect levels may be determined in a study: however, the preferred
effect level for calculating non-carcinogenic toxicity values is the no-observed-adverse-effect
level, or NOAEL. Second to the NOAEL is the lowest-observed-adverse-effect level, or
LOAEL.

The oral RfD is derived by determining dose-specific effect levels from all the available
quantitative studies, and applying uncertainty factors and/or a modifying factor to the most
appropriate effect level. Uncertainty factors are intended to account for: 1) the variation in
sensitivity among members of the human population: 2) the uncertainty in extrapolating animal
data to humans; 3) the uncertainty in extrapolating from data obtained in a study that is less than
lifetime exposure; 4) the uncertainty in using LOAEL data rather than NOAEL data; and 5) the
uncertainty resulting from inadequacies in the data base. The modifying factor may be used to
account for other uncertainties such as inadequacy of the number of animals in the critical study.
Usually each of these uncertainty factors is set equal to 10, while the modifying factor varies
between one and 10. RfDs are reported as doses in milligrams of chemical per kilogram body
weight per day (mg/kg-day).

The inhalation RfC is derived by determining concentration-specific effect levels from all of the
available literature and transforming the most appropriate concentration to a human RfC.
Transformation usually entails converting the concentration and exposure duration used in the
study to an equivalent continuous 24-hour exposure, transfortning the exposure-adjusted value to
account for differences in animai and human inhalation. and then applying uncertainty factors
and/or a modifying factor to the adjusted human exposure concentration to arrive at an RfC. The
uncertainty factors potentially used are the same ones used to arrive at an RfD) (see above). RfCs
are reported as concentrations in milligrams of chemical per cubic meter of air {mg/m3). To use
the RfCs in calculating risks, they were converted to inhalation reference doses in units of
mijligrams of chemical per kilogram of body weight per day (mg/kg/day). This conversion was
made by assuming an inhalation rate of 20 1113!day and an adult body weight of 70 kg. Thus:

2\ (20m°
Inhalation Reference Dose (mg/kg/day) = R}'C[E‘E‘l) x[ al JJ{ l ]
nr day 70kg
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3.4.1.2 Reference Doses for Dermal Exposure

USEPA has not derived toxicity values for all routes of exposure. Most of the available toxicity
values are for oral exposure. Many inhalation values are also available. No values are currently
available for dermal exposure. This is due to the lack of scientific studies available to quantify
dermal toxicity and carcinogenic potential for the vast majority of priority pollutants. In
addition, until recently, scientists have assumed that the hazards due to dermal exposures were
minimal in comparison with those due to oral exposure. However, it appears that in many
instances the hazards due to dermal exposure may be as great or greater.

In the absence of dermal reference toxicity values. USEPA has suggested (EPA, 1989a) that in
some cases it is appropriate to modify an oral RfD so it can be used to estimate the hazard
incurred by dermal exposure. This requires that the toxic endpoints observed are the same for
both oral and dermal exposure, and that one has quantitative estimates of both dermal and oral
absorption of the chemical. This information is not available for most priority pollutants, and
oral toxicity values are nevertheless often used to quantify risks associated with dermal
exposure. Consequently, any valuation of the contribution of dermal exposure to the overall
hazard needs to be viewed as highly tentative at best.

USEPA RAGS (1989a) provides guidance for use of oral toxicity values in determining dermal
toxicity. RfDs are expressed as the amount of substance administered per unit time and unit
body weight (administered-dose), whereas exposure estimates for the dermal route of exposure
are expressed as the amount of substance absorbed into the body per unit time and unit body
weight (absorbed-dose). Thus, for dernal exposure to contaminants in water or in soil, it is
necessary to adjust an oral toxicity value from an administered to an absorbed dose. Where oral
absorption efficiencies were available. the oral RfD was converted to a dermal RfD by
multiplying by oral absorption efficiency. Oral absorption factors and the calculated dermal
RfDs are shown in Table 3.4-1.

In the absence of any information on absorption for the substance or chemically related
substances, an oral absorption efficiency of 100 percent was assumed in accordance with USEPA
Region 2 guidance {personal communication between A. Schatz of Parsons and M. Maddeloni
of EPA Region 2).
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3.4.1.3 Exposure Periods

As mentioned earlier, chronic RfDs and RfCs are set at levels such that human lifetime exposure
at or below these levels should not result in adverse health effects, even for the most sensitive
members of the population. These values are ideally based on chronic exposure studies in
humans or animals, Chronic exposure for humans is considered to be exposure of roughly seven
years or more, based on exposure of rodents for one year or more in animal toxicity studies. For
institution students, recreational visitors, trespassers, day care children and construction workers,
chronic RiDs and RfCs were used to conservatively assess risks for shorter exposure periods.

4.2 Carcinogenic Effects

For chemicals that exhibit carcinogenic effects, most authorities recognize that one or more
inolecular events can evoke changes in a single cell or a small number of cells that can lead to
tumor formation. This is the non-threshold theory of carcinogenesis which purports that any
level of exposure to a carcinogen can result in some finite possibility of generating the disease.
Generally, regulatory agencies assmne the non-threshold hypothesis for carcinogens in the
absence of information concerning the inechanisms of action for the chemical of concern.

USEPA's Carcinogen Risk Assessment Verification Endeavor (CRAVE) has developed slope
factors and unit risks {i.e.. dose-response values) for estimating excess lifetime cancer risks
associated with various levels of lifetime exposure to potential human carcinogens. The
carcinogenic slope factors can be used to estimate the lifetime excess cancer risk associated with
exposure to a potential carcinogen. Risks estimated using slope factors are considered unlikely
to underestimate actual risks, but they may overestimate actual risks. Excess lifetime cancer
risks are generally expressed in scientific notation. An excess lifetime cancer risk of 1 x 1076
(one in a million), for example, represents the probability of an individual developing cancer
over a lifetime as a result of exposure to the specific carcinogenic chemical. USEPA considers
total excess lifetime cancer risks within the range of 10-1 (one in ten thousand) to 10-6 (EPA,
1989a) to be acceptable when developing remedial alternatives for cleanup of Superfund Sites.

In practice, slope factors are derived from the results of human epidemiology studies or chronic
animal bioassays. The data from animal studies are fitted to the linearized, multistage model and
a dose-response curve is obtained. The upper limit of the 95th percentile confidence-interval
slope of the dose-response curve is subjected to various adjustments, and an interspecies scaling
factor is applied to conservatively derive the slope factor for humans. This linearized multistage
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procedure [eads to a plausible upper limit of the risk that is consistent with some proposed
mechanisms of carcinogenesis. Thus, the actual risks associated with exposure to a potential
carcinogen are not likely to exceed the risks estimated using these slope factors, but they may be
much lower. Dose-response data derived from human epidemiological studies are fitted to
dose-time-response curves on an ad-hoc basis. These models provide rough but plausible
estimates of the upper limits on lifetime risk. Slope factors based on human epidemiological
data are also derived using very conservative assumptions and, as such, are considered unlikely
to underestimate risks. In summary, while the actual risks associated with exposures to potential
carcinogens are unlikely to be higher than the risks calculated using a slope factor, they could be

considerably lower.

In additton, there are varying degrees of confidence in the weight of evidence for carcinogenicity
of a given chemical. The USEPA system involves characterizing the overall weight of evidence
for a chemical’s carcinogenicity based on availability of animal, human, and other supportive
data. The weight-of-evidence classification is an attempt to determine the likelihood that the
agent is a human carcinogen, and thus qualitatively affects the estimation of potential health
risks. Three major factors are considered in characterizing the overall weight of evidence for
carcinogenicity: (1} the quality of evidence from human studies, (2) the guality of evidence from
animal studies, which are combined into a characterization of the overall weight of evidence for
human carcinogenicity; and (3) other supportive information which is assessed to determine
whether the overall weight of evidence should be modified. USEPA's final classification of the

overall weight of evidence includes the following five categories:

Group A - Human Carcinogen — There is sufficient evidence from epidemiological studies to
support a causal association between an agent and cancer.

Group B - Probable Human Carcinogen — There is at least limited evidence from
epidemioiogical studies of carcinogenicity to humans (Group B1) or that, in the absence of

adequate data on humans, there is sufficient evidence of carcinogenicity in animals (Group B2),

Group C - Possible Human Carcinogen — There is limited evidence of carcinogenicity in

animals in the absence of data on humans.

Group D - Not Classified — The evidence for carcinogenicity in animals is inadequate.
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Group E - No Evidence of Carcinogenicity to Humans — There is no evidence for
carcinogenicity in at least two adequate animal tests in different species, or in both

epidemiclogical and animal studies.

Slope factors and unit risks are developed by the USEPA based on epidemiological or animal
bicassay data for a specific route of exposure, either oral or inhalation. For some chemicals,
sufficient data are available to develop route-specific slope factors for inhalation and ingestion.
For chemicals with only one route-specific slope factor but for which carcinogenic effects may
also occur via another route, the available slope factor may be used by the USEPA to evaluate
risks associated with several potential routes of exposure (EPA, 1989b).

A number of the chemicals of potential concern have been classified as carcinogens or potential
carcinogens by USEPA, and each of these has also been assigned a carcinogenicity
weight-of-evidence category, as shown in Table 3.4-1. These chemicals are:

Group A - Human Carcinogens

Benzene
Chromium
Nickel

Group B - Probable Human Carcinogens

Methylene Chloride
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dibenz(a,h)anthracene
Indeno(1.2.3-cd)pyrene
bis(2-Ethyihexyl)phthalate
DDD, 4,4'-

DDE, 4.4'-

DDT, 4,4'-
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Aldrin
Aroclor 1254
Dieldrin
Heptachlor
Heptachlor epoxide
alpha-BHC
alpha-Chlordane
Beryllium
Lead

Group C - Possible Human Carcinogens

4-Methylphenol
Butylbenzylphthalate
beta-BHC

All remaining chemicals of concern are either not found to have weight of evidence rankings or
are Group D or E. Group D classification means that the data are insufficient to make a
determination regarding carcinogenic potential while Group E compounds have been
conclusively found to be non-carcinogenic. Chemicals of potential concern found at the SEADs
with potential carcinogenic effects are shown in Table 3.4-1 along with their cancer slope
factors.

3.4.2.1 Cancer Slope Factors for Oral and Inhalation Exposure

The types of toxicity values used to evaluate the carcinogenic effects of chemicals include slope
factors (SFs) for oral exposure, and unit risk factors (URFs) for inhalation exposure. Ora! slope
factors are reported as risk per dose (mg/kg-day) 1. Inhalation unit risk factors are reported in
units of risk per concentration (mg/m3)-1, To make use